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Preface

Thank you for purchasing the IS810P series servo drive.

The IS810P series is a high-performance full-power AC servo drive developed by Inovance. The series cov-
ers a power range from 2.2 kW to 75 kW. It supports the Modbus, CANopen, and CANlink communication
protocols and provides the corresponding communication ports. Networking of multiple IS810P servo
drives can be implemented with a host controller. It features functions such as rigidity meter setting,
inertia auto-tuning, and vibration suppression, simplifying operations. It delivers quiet and stable opera-
tion and accurate positioning control when working with the small-inertia and medium-inertia MS1 series
high-response servo motors and ISMG series high-power servo motors (configured with the 20-bit or 23-
bit incremental encoder or 23-bit multi-turn absolute encoder). The IS810P series servo drive implements
fast and accurate position control, speed control, and torque control on automation equipment, such as
semiconductor manufacturing equipment, chip mounters, PCB punching machines, transport machinery,
food processing machinery, machine tools, and conveying machinery.

This general user guide presents the safety precautions, instructions for mechanical and electrical instal-
lation, and commissioning and maintenance guidance of the IS810P servo drive. Read and understand
this user guide before first-time use. If you have any questions about the product function or perfor-
mance, contact Inovance for technical support.

This guide may be updated in line with continuous product improvement without notice.

Notes

@ For theillustration purpose, some drawings in this guide show the product without covers or protective guards.
Remember to install the covers or protective guards as specified before using the product. Operate the product fol-
lowing the instructions.

@ Drawings in this guide are for illustration only. The structural details may not match the product you purchase.

@ Theinformation in this guide is subject to changes due to product upgrades or specification modifications, as well
as efforts to increase the accuracy and convenience of the guide.

International certifications:

The IS810P series servo drive and MS1/ISMG motor comply with the following international standards.
Some models have passed CE certification.

IEC/EN 61800-5-1:2007 Adjustable Speed Electrical Power Drive Systems - Part 5-1: Safety Requirements
IEC/EN 61800-3:2004+A1:2012 Adjustable Speed Electrical Power Drive Systems

Part 3: Adjustable Speed Electrical Power Drive Systems - EMC Requirements and Specific Test Methods:
The product complies with the requirements of standard IEC/EN 61800-3 on the condition of correct in-
stallation and use.

IEC/EN 60034-1:2010 Rotating Electrical Machines - Part 1: Rating and Performance
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Safety Precautions

Safety Precautions

Safety Disclaimer

@ Read and comply with the safety precautions during installation, operation, and maintenance of the product.

@ For personal and equipment safety, follow all safety precautions marked on the product and described in this guide

during installation, operation, and maintenance.

@ The "CAUTION", "WARNING", and "DANGER" messages in the guide are supplementary only and do not cover all safety

precautions.

@ Use this product according to the designated environment requirements. Damage caused by improper use is not cov-

ered by warranty.

@ Inovance shall not be liable for any physical injuries or property loss caused by improper use.

Safety Levels and Definitions

/A\ DANGER

A WARNING

/A\ cAuTION

Safety Signs

Indicates that failure to comply with the notice may result in severe physical injuries
or even death.

Indicates that failure to comply with the notice may result in severe physical injuries
or even death.

Indicates that failure to comply with the notice may result in minor or moderate physi-
cal injuries or equipment damage.

Read the guide before installation and operation.

Reliably ground the system and equipment.

Danger!

High voltage!

Beware of physical injuries caused by machines.

High temperature!

Wait 15 minutes before performing operations.
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Safety Precautions

Unpacking

/A\ cauTION

@ Before unpacking, check whether the packing is intact and without damage, water seepage, damp, and deforma-
tion.

@ Unpack the product in an orderly manner. Do not strike the package with force.
@ Check whether there is damage, rust, or scratches on the surface of the device or its accessories.
@ Check whether the number of packing materials is consistent with the packing list.

A WARNING

@ Do notinstall the product if you find damage, rust, or signs of use on the product or its accessories.
@ Do notinstall the product in the case of water seepage in the product, part missing, or part damage.
@ Do notinstall the product if you find the packing list does not conform to the product you received.

Storage and Transportation

A CAUTION

@ Store and transport this product in accordance with the storage and transportation requirements for humidity and
temperature.

@ Do not transport or store the product in environments such as water splashing, rain, direct sunlight, strong electric
field, strong magnetic field, and strong vibration.

@ Do not store the product for more than three months. Take stricter prevention measures and perform necessary
inspection during prolonged storage.

@ Pack the product properly before transportation. Use a sealed box for long-distance transportation.

@ Never transport this product with equipment or materials that may harm or have negative impacts on this prod-
uct.

/A\ WARNING

@ Use specialized loading and unloading equipment to move large-scale or heavy equipment and products.

@ When handling this product with bare hands, hold the product casing firmly with care to prevent parts from fall-
ing. Failure to comply may result in physical injuries.

@ Handle the product with care during transportation and mind your step to prevent physical injuries or product
damage.

@ Never stand or stay below the product when it is lifted by hoisting equipment.

Installation

& WARNING

@ Read through the guide and safety instructions before installation.

@ Do not modify this product.

@ Do not fiddle with the bolts used to fix equipment components, especially those marked in red.

@ Do not install this product in places with strong electric or magnetic fields.

@ Toinstall the product in cabinet or terminal equipment, make sure that the enclosure of the cabinet or terminal
equipment provides adequate fire prevention, electrical protection, and mechanical protection conforming to rele-
vant IEC standards and local laws and regulations.




Safety Precautions

A DANGER

@ Product installation, wiring, maintenance, inspection, or parts replacement must be performed by professionals
only.

@ Installation, wiring, maintenance, inspection, or parts replacement must be performed by only experienced per-
sonnel who have been trained with necessary electrical information.

@ Installation personnel must be familiar with product installation requirements and relevant technical materials.

@ Before installing equipment with strong electromagnetic interference, such as a transformer, install an electro-
magnetic shielding device for this product to prevent malfunctions.

Wiring

& DANGER

@ Equipment installation, wiring, maintenance, inspection, and parts replacement must be performed by profes-
sionals only.

@ Never perform wiring with the power supply connected. Failure to comply may result in an electric shock.

@ Before wiring, cut off all equipment power supplies. Wait at least 10 minutes before further operations because
residual voltage exists after power-off.

@ Make sure that the equipment and product are well grounded. Failure to comply may result in an electric shock.

@ During wiring, follow the proper electrostatic discharge (ESD) procedures, and wear an anti-static wrist strap. Fail-
ure to comply may damage the equipment or internal product circuits.

A WARNING

@ Never connect the power supply cable to output terminals of the equipment or product. Failure to comply may
cause equipment damage or even a fire.

@ When connecting the drive to a motor, make sure that the phase sequences of the drive and motor terminals are
consistent to prevent reverse motor rotation.

@ Cables must meet diameter and shielding requirements. The shield of shielded cables must be reliably grounded
atone end.

@ After wiring, make sure that no screws are left and no cables are exposed in the equipment and product.

Power-on

A DANGER

@ Before power-on, make sure that the equipment and product are installed properly with reliable wiring and the
motor can be restarted.

@ Before power-on, make sure that the power supply meets equipment requirements. Failure to comply may result
in product damage or even fire.

@ At power-on, unexpected operations may be triggered on the equipment or product. Therefore, stay away from
the equipment or product.

@ After power-on, do not open the equipment cabinet door or protective cover of the product. Failure to comply
may result in an electric shock.

4 Do not touch any wiring terminals when power is on. Failure to comply may result in an electric shock.

@ Do not remove any part or component of the equipment or product when power is on. Failure to comply may
resultin an electric shock.

Operation

A DANGER

@ Do not touch any wiring terminals during operation. Failure to comply may result in an electric shock.

@ Do not remove any part or component of the equipment or product during operation. Failure to comply may
resultin an electric shock.

@ Do not touch the equipment enclosure, fan, or resistor to check temperature. Failure to comply may result in heat
injuries.

@ Signal detection during operation must be performed by professionals only. Failure to comply may result in physi-
calinjuries or equipment damage.

& WARNING

@ Prevent metal and other objects from falling into the device during operation. Failure to comply may result in
equipment damage.

@ Do not use the contactor to start or stop the equipment. Failure to comply may result in equipment damage.

-11-
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Maintenance

@ Equipment installation, wiring, maintenance, inspection, and parts replacement must be performed by profes-
sionals only.

@ Never perform maintenance when power is on. Failure to comply may result in an electric shock.

@ Before maintenance, cut off all equipment power supplies and wait at least 15 minutes.

/A\ WARNING

@ Perform daily and periodic inspection and maintenance on the equipment according to maintenance require-
ments and keep a maintenance record.

Repair

@ Equipment installation, wiring, maintenance, inspection, and parts replacement must be performed by profes-
sionals only.

@ Never perform any inspection or maintenance operations when power is on. Failure to comply may result in an
electric shock.

@ Before inspection and repair, cut off all equipment power supplies and wait at least 15 minutes.

A WARNING

@ Require repair services according to the product warranty agreement.

@ When the equipment is faulty or damaged, require professionals to perform troubleshooting and repair by follow-
ing repair instructions and keep a repair record.

@ Replace quick-wear parts of the product according to the replacement guide.
@ Do not operate damaged equipment. Failure to comply may result in worse damage.
@ After the equipment is replaced, perform wiring inspection and parameter settings again.

Disposal

A WARNING

@ Retire equipment in accordance with national regulations and standards. Failure to comply may result in property
damage, physical injuries, or even death.

@ Dispose of or recycle retired equipment in accordance with industry waste disposal standards to avoid environ-
mental pollution.

Safety Signs

For safe equipment operation and maintenance, observe the safety signs on the equipment and prod-
ucts. Do not damage or remove the safety signs. The following table describes the safety signs.

Safety Sign Description




fafs

DANGER

R R
Hazardous
Voltage
R
High
Temperature

Never fail to connect the protective earth (PE) terminal.

Read through the guide and follow the safety instructions before use.

Do not touch terminals within 15 minutes after disconnecting the power
supply.
Failure to comply may result in electric shock.

Do not touch the heatsink when power is on. Failure to comply may result
in burn.

-13-



Product Information

Cha

pterl Product Information

Prepare an MD810 series power supply unit before using this product. For specifications of the related
power supply unit, see the MD810 Series Standard Drive (Multidrive System) Advanced User Guide.

1.1 Drive Unit

1.1.1 Designation Rules and Nameplate

IS810 P - 50M 4T 009 - CO

o

Suzhou Inovance Technology Co., Ltd.

-14-

Figure 1-1 Model number and nameplate of the drive unit

Mark Drive Series Mark Comm. Mode
1S810 1S810 series C CANlink
CcOo CANopen
- Mark |Rated Output Current
Mark Drive Type
005 51A
P Pulse
009 9A
013 13A
017 17A
Mark Unit Type 025 25A
50M Drive unit 032 32A
037 37A
075 75A
091 91A
Mark Voltage Class 112 112 A
4T 380V to480V 150 150 A
Nameplate
Model —| MODEL: IS810P-50M4T009-CO
Rated input — |NPUT: 537VDCto 679 VDC
Rated output —> OUTPUT: 3PHAC 0V to 380V 9.0 A0 Hzto 400 Hz
Serial No. ~ —|




Product Information

010501934 H 700001
Mark Internal Code Mark Lot Number
01 ****** Machine material code 00001 1st in the month of manufacturing
00002 2nd in the month of manufacturing
00003 3rd in the month of manufacturing
Mark Production Line Code Nth in the month of manufacturing
4 Production line 4 Range: 00001 to 99999
Mark Month
Mark Year 1 January
9 2009 2 February
A 2010 3 March
B 2011 *
By analogy A October
Note: I/L/O/Q are skipped. B November
C December

Example: The S/N 010501934H700001 indicates that the drive is manufactured in July, 2017.

Figure 1-2  Serial number of the drive unit

1.1.2 Components of the Drive Unit

=
=

Name

Panel cover

Bus protective baffle

Operating panel

Built-in busbar

24V power input

Mounting hole

RJ45 communication terminal

OIN|OO D IWIN| -

Connecting busbar
RS232 and RS485 communica-

tion terminals

(CO: CAN communication termi-

Inovance

nal)

11 CN1input and output terminal

12 CN2 encoder terminal
13 Body

14 Power terminal cover

Figure 1-3 Components of the drive unit
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1.1.3 Specifications

1 Electrical specifications

The following tables list specifications of the three-phase 380 V drive units, starting from the T005 model.

Item SIZE-1
Drive model 1S810P T005 T009 T013
Continuous output 51 9 13
current (Arms)
Max. output current 14 20 28
(Arms)
Main circuit power

537VDCto 679 VDC

supply

Control circuit power

21.6VDCto 26.4VDC
supply

Item SIZE-2

Drive model IS810P T017 T025 T032 T037 T075

Continuous output

17 25 32 37 »
current (Arms)
Max. output current 4 65 80 92.5 187.5
(Arms)
Main circuit power
537VDCto 679 VDC

supply

Control circuit power 216 VDC t0 26.4VDC

supply
Iltem SIZE-3

Drive model IS810P T091 T112 T150
Continuous output o1 112 150
current (Arms)
Max.

ax. output current 2275 280 380
(Arms)
Main circuit power

537VDC to 679 VDC

supply

Control circuit power

21.6 VDCto 26.4 VDC
supply
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2 Basic specifications

Item Description
Control mode IGBT PWM control, sine wave current drive mode
Inovance 20-bit or 23-bit serial incremental encoder
Encoder feedback

Inovance 23-bit serial absolute encoder

Operating/Storage temperature!”

Operating: 0°C to 40°C (over 40°C: Derate 1.5% for every
additional 1°C. The temperature must not exceed 50°C.)

Basic Storage: -20°C to +70°C
specifica- Operating/Storage humidity Below 90% RH (non-condensing)
tions ‘ o ) Vibration: 4.9 m/s’
Operét,mg Vibration/Impact resistance Impact: 19.6 m/s?
conditions
IP rating IP20 (except power terminals)
Pollution degree 2
Below 1000 m. For operation above 1000 m, derate 1%
Altitude for every additional 100 m. The maximum altitude is
3000 m.
Perfor- Feedforward compensation 0% to 100%
mance Width of positioning completed 1to0 65535 in encoder unit (resolution: 1 encoder unit)
Input pulse | Three formats: direction + pulse, phase A + phase B
format quadrature pulse, and CW/CCW pulse
Differential input
Input mode
Open collector
Pulse reference Di.fferential input: For high speed, up to 4 Mpps, pulse
width not less than 0.125 us
Position Input Input pulse For low speed, up to 500 kpps, pulse width not
control signal frequency lessthan 1 us
mode Open collector: up to 200 kpps, pulse width not less
than 2.5 us
E;Jy' [Lf'm open collector power sup- |, , (with a built-in 2.4 kQ resistor)
Multi-position reference selection Four Dls are allocated wi'Fh funct.ic.ans CMD1, CMD2,
CMD3, and CMD4 to provide position references 1 to 16.
Phase A, phase B: differential output
Position Output mode
output Phase Z: differential output or open collector output

Frequency division ratio

Arbitrary frequency division

-17-
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ltem Description
Load change
rate Below 0.5% at 0% to 100% load (under rated speed)
Speed change Voltage
P 2l & & 0.5% at rated voltage10% (under rated speed)
rate change rate
Temperature
P Below 0.5% at 25°C£25°C (under rated speed)
Perfor- change rate
mance
Speed control range 1:5000
Frequency characteristics 1.2 kHz
Torque control precision +2%
. . Os to 60s (This parameter can be set for acceleration
Soft startup time setting .
and deceleration separately.)
+10VDC, ordinary 12 bits, maximum 16 bits
Speed/ Reference . . . .
Torque voltage” (The 16-bit resolution Al port is customized.)
. +
control Speed reference - Input voltage: up to £12V
mode input Input imped- About 9 kQ
ance
R
.esponse About 47 ps
time
Input +10VDC, ordinary 12 bits, maximum 16 bits
: Reference
signal voltage (The 16-bit resolution Al port is customized.)
: +
Torque reference . . Input voltage: up to £12V
input nputimped- |\ it9ka
ance
Response
esp About 47 s
time
Multi-speed refer- | Speed selec- | Four Dls are allocated with functions CMD1, CMD2,
ence tion CMD3, and CMD4 to provide speed references 1 to 16.
9 DIs (DI8 and DI9 are high-speed Dls.)
37 DI functions:
S-ON, alarm reset, gain switchover, main/auxiliary
reference switchover, multi-speed reference direction
switchover by DI, multi-reference switchover (4 DIs),
zero clamp enable, position reference inhibited, posi-
tive limit switch, negative limit switch, forward external
P'g'tal Supporting signal allocation torque limit, reverse external torque limit, forward jog,
|r.1put (D1) change reverse jog, step enable, hand wheel multiplying factor
signal signal 1, hand wheel multiplying factor signal 2, hand
wheel enable signal, electronic gear ratio selection,
torque reference direction, speed reference direction,
Input/Out- position reference direction, multi-position reference
put signal enable, interrupt positioning cancel signal, home
switch, homing enable, interrupt positioning inhibited,
braking, position deviation cleared, internal speed limit
source, and pulse reference inhibited
5DOs (DO5 is allocated with the PTC function for T025
and models with greater power)
- 19 DO functions:
Digital ) .
output Supporting signal allocation Servo ready, motor rotation, zero speed signal, speed
(DO)sig- | change matching, positioning completed, positioning near,
nal torque limited, speed limited, braking, warning, fault,

alarm code (3-bit output), interrupt positioning com-
pleted, homing completed, electrical homing complet-
ed, torque reached, and speed reached

_18-
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ltem Description

Built-in
functions

The servo drive stops immediately when P-OT or N-OT

Overtravel (OT) prevention .
becomes active.

Electronic gear ratio 0.1048576 < B/A < 419430.4

Protections against overcurrent, overvoltage, under-
voltage, overload, main circuit detection error, heatsink

Protection
overheat, overspeed, encoder error, CPU error, parame-
ter error, and others
. Main power supply CHARGE indicator, 5-digit LED dis-
LED display P PPY &

play

The servo drive is equipped with an analog monitoring

Analog monitoring function for observation .
connector for observing speed and torque reference

urpose )
purp signals.
) RS232 and RS485
Connection device
Standard for CAN communication
Communication protocol Modbus, CANlink, or CANopen
Commu- 1:N communication When RS485 is used, the maximum value of N is 247.
nication
function | Axis address setting Defined by users
Status display, user parameter setting, monitored value
Function display, fault tracing display, jog and auto-tuning, and
speed/torque reference signal observation
Others Gain tuning, alarm record, and jog

NOTE

@ [1] Install the servo drive within this ambient temperature range. When the servo drive is installed
in an electric cabinet, the temperature inside the cabinet must be within the specified range.

@ [2] The speed change rate is calculated according to the following formula:
No-load speed — Full-load speed

Speed change rate = X 100%
Rated speed

@ In actual applications, amplifier deviation is caused by voltage change and temperature change,
resulting in change to the calculated resistance. Such changes are reflected by speed change. The
speed change rate is expressed by a percentage to the rated speed and includes the values at voltage
change and temperature change.

@ [3] Forward rotation means that the motor rotates clockwise when viewed from the load side.

@ [4] The built-in open collector power supply is not electrically insulated from the control circuit in
the servo drive.

-19-
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1.2 Servo Motor

1.2.1 Specifications of MS1 Series Servo Motor

1 Designation rules and nameplate

Model: MS1 H1 -40B30CB Type:A331Z

Mark Series

MS1 |MS1 series servo motor

Mark Type

H |Max. speed > Rated speed

V  |Max. speed = Rated speed

Mark Type

1 |Low inertia, small capacity

Low inertia, medium capacity

Medium inertia, medium capacity

Slw|N

Medium inertia, small capacity

Mark Rated Power (W)
Comprised of two digits and one letter
B x10
C x100

Example: 40B: 400 W

Mark Rated Speed (RPM)
Comprised of two digits and one letter
B x10
C x100

Example: 30C: 3000 RPM

Mark Wiring Type

z Terminal-type motor

Z-S | Lead-type motor

Mark Brake, Reducer, and Oil Sealing
0 None
1 Oil sealing
2 Brake
4 Oil sealing + brake

Mark Shaft Connection Mode

1 Plain shaft*

3 Solid shaft, with key and threaded hole

Mark Encoder Type

Comprised of one letter and one digit

A3 | Multi-turn absolute encoder

T3 | 18-bit multi-turn encoder

U2 | 20-bit single-turn absolute encoder*

Mark Voltage Class
B 220V
D 380V

Nameplate

Model —»

Motor —
parameters

Motor >
code

Serial No.—»

INOVANCE \ c E
AC Servo Motor CN us
Model: MS1H4-75B30CB Type:A331Z

0.75 kw 220V 3000 r/min
239 Nm 250 Hz 48 A
Duty S1 Ins. F 3PHAC IP67

Motor Code: 14101 Weight: 2.4 kg e
Suzhoulnovance Technology Co.,Ltd. )
Madein China SN: 0111084000000001

Figure 1-4 Designation rules and nameplate of the servo motor
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2 Specifications of the servo motor

1) Motor mechanical characteristics
Iltem Description
Rated time Continuous
Vibration level V15

Insulation resistance

500 VDC, above 10 MQ

Ambient temperature

0°Cto 40°C

Excitation mode

Permanent magnetic

Installation method

Flange

Thermal class

F

Insulation voltage

1500 VAC, 1 minute (200 V class)
1800 VAC, 1 minute (400 V class)

Enclosure protection
mode

IP67 (except shaft extensions and cable ends)

Ambient humidity

20% to 80% (non-condensing)

Continuous mode

Direct connection

Rotation direction

The motor rotates counterclockwise (CCW) when viewed from the load side under the

forward rotation command.

2) Motor ratings

Rotor Mo-
Rated | Rated Max. Max. Rated Max. | Torque Pa- r(r)1§r:to(: Volt-
Model Output | Torque | Torque Rated Cur- Current | Speed | Speed rameter . age
rent (Arms) Inertia
(kW)™ | (N-m) | (N-m) (Arms) | (RPM) | (RPM) |(N-m/Arms) . V)
(kg-cm?)
MS1H1 (Vn =3000 RPM, Vmax = 6000 RPM)
0.026
MS1H1-05B30CB| 0.05 0.16 0.56 1.3 4.7 0.15
(0.028)
0.041
MS1H1-10B30CB| 0.1 0.32 1.12 13 4.7 0.26
(0.043)
0.207
MS1H1-20B30CB| 0.2 0.64 2.24 1.5 5.8 0.46
(0.220)
0.376
MS1H1-40B30CB| 0.4 1.27 4.46 2.8 10.1 3000 6000 0.53 220
(0.390)
MS1H1-55B30CB| 0.55 1.75 6.13 3.8 15.0 0.49 1.06
1.38
MS1H1-75B30CB| 0.75 2.39 8.36 4.8 16.9 0.58
(1.43)
MS1H1-10C30CB| 1.0 3.18 11.1 7.6 28.0 0.46 1.75
MS1H2 (Vn = 3000 RPM, Vmax = 6000/5000 RPM)
1.87
MS1H2-10C30CB| 1.0 3.18 9.54 7.5 23.00 6000 0.47 (3.12)
3000 2'46 220
MS1H2-15C30CB| 1.5 4.90 14.7 10.8 32.00 5000 0.54 (3'71)

=2l=
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Rotor Mo-

Rated | Rated Max. Max. Rated Max. | Torque Pa- ment of Volt-
Model Output | Torque | Torque Ratte(dACur-) Current | Speed | Speed rameter Inertia age
rent (Arms
(kW)™ | (N-m) | (N-m) (Arms) | (RPM) | (RPM) |(N-m/Arms) )
(kg-cm’)
1.87
MS1H2-10C30CD| 1.0 3.18 9.54 3.65 11.00 6000 0.89 (3.12)
: 380
2.46
MS1H2-15C30CD| 1.5 490 14.7 4.50 14.00 5000 1.07
(3.711)
3.06
MS1H2-20C30CD| 2.0 6.36 19.1 5.89 20.00 1.19
(4.31)
3.65
MS1H2-25C30CD| 2.5 7.96 239 7.56 25.00 3000 1.2
(4.90)
1.72
MS1H2-30C30CD| 3.0 9.8 29.4 10.00 30.00 5000 1.2 380
(10.22)
12.1
MS1H2-40C30CD| 4.0 12.6 37.8 13.60 40.80 1.12
(14.6)
154
MS1H2-50C30CD| 5.0 15.8 47.6 16.00 48.00 1.29
(17.9)
MS1H3 (Vn = 1500 RPM, Vmax = 3000 RPM)
13.3
MS1H3-85B15CB| 0.85 5.39 13.5 6.60 16.50 0.95 14
1500 3000 178 220
MS1H3-13C15CB| 1.3 8.34 20.85 10.00 25.00 0.96 ’
(18.5)
13.3
MS1H3-85B15CD| 0.85 5.39 13.5 3.30 8.25 1.87 14)
380
17.8
MS1H3-13C15CD| 1.3 8.34 20.85 5.00 12.50 1.87
(18.5)
25
MS1H3-18C15CD| 1.8 11.5 28.75 6.60 16.50 1.87
(25.7)
55
MS1H3-29C15CD| 2.9 18.6 37.2 11.90 23.80 1500 3000 1.82 (57.2)
88.9
MS1H3-44C15CD| 4.4 28.4 71.1 16.50 40.50 1.90 380
(90.8)
107
MS1H3-55C15CD| 5.5 35.0 87.6 20.85 52.00 1.74
(109.5)
141
MS1H3-75C15CD| 7.5 48.0 119 25.70 65.00 1.99
(143.1)
MS1H4 (Vn =3000 RPM, Vmax = 6000 RPM)
0.657
MS1H4-40B30CB| 0.4 1.27 4.46 2.80 10.10 0.53
(0.667)
3000 6000 5 220
MS1H4-75B30CB| 0.75 2.39 8.36 4.80 16.9 0.58
(2.012)
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@ [1] The motor with oil sealing must be derated by 10% during use.
@ [2] Values inside parentheses "()" are for the motor with brake.
@ [3] (-S4) indicates the model with brake is S4 duty.

@ All the parameters and torque-speed characteristic values in the preceding table are based on the
conditions that the motor works with an Inovance servo drive and the armature coil temperature is
20°C.

Q
Q @ All the characteristic parameters in the preceding table are based on the conditions that the mo-
tors are provided with the following heatsinks:

NOTE MS1H1/MS1H4: 250 x 250 x 6 mm (aluminum)
MS1H2-10C to 25C: 300 x 300 x 12 mm (aluminum)
MS1H2-30C to 50C: 400 x 400 x 20 mm (aluminum)
MS1H3-85B to 18C: 400 x 400 x 20 mm (iron)
MS1H3-29C to 75C: 360 x 360 x 25 mm (double-layer aluminum plate)

3 Motor overload characteristics

Load Ratio (%) Running Time (s) Load Ratio (%) Running Time (s)
120 230 200 10
130 80 210 8.5
140 40 220 7
150 30 230 6
160 20 240 5.5
170 17 250 5
180 15 300 3
190 12 350 2

Running time (s)
1000

100

P

10

100 150 200 250 300 350 Load ratio (%)

Figure 1-5 Motor overload curve

@ The maximum torque of the H1 and H4 models is 3.5 times their rated torque.
y € The maximum torque of the H2 model is 3 times its rated torque.
NOTE @ The maximum torque of the H3 model (excluding the 2.9 kW class) is 2.5 times its rated torque.
@ The maximum torque of the 2.9 kW class is 2 times its rated torque.

4 Motor radial and axial loads
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LF

lRadial load

. ————— —- -

Axial load

Figure 1-6 Motor radial and axial load diagram

Table 1-1 Motor radial and axial load parameters

Motor Model Base Size (mm) LF (mm) Allowable(:\?l;adial Load Allowable Axial Load (N)
MS1H1-05B30CB 40 20 78 54
MS1H1-10B30CB 40 20 78 54
MS1H1-20B30CB 60 25 245 4
MS1H1-40B30CB 60 25 245 4
MS1H1-55B30CB 80 35 392 147
MS1H1-75B30CB 80 35 392 147
MS1H1-10C30CB 80 35 392 147
MS1H2-10C30CB 100 45 686 196
MS1H2-10C30CD 100 45 686 196
MS1H2-15C30CB 100 45 686 196
MS1H2-15C30CD 100 45 686 196
MS1H2-20C30CD 100 45 686 196
MS1H2-25C30CD 100 45 686 196
MS1H2-30C30CD 130 63 980 392
MS1H2-40C30CD 130 63 1176 392
MS1H2-50C30CD 130 63 1176 392
MS1H3-85B15CB 130 45 686 196
MS1H3-13C15CB 130 45 686 196
MS1H3-85B15CD 130 45 686 196
MS1H3-13C15CD 130 45 686 196
MS1H3-18C15CD 130 45 686 196
MS1H3-29C15CD 180 79 1470 490
MS1H3-44C15CD 180 79 1470 490
MS1H3-55C15CD 180 113 1764 588
MS1H3-75C15CD 180 113 1764 588
MS1H4-40B30CB 60 25 245 4
MS1H4-75B30CB 80 35 392 147

5 Specifications of the brake
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Holding | Supply Voltage | Rated | Coil Resis- | Exciting | Close | Release |p_ | (och
Motor Model Torque (Voe) Power | tance(Q) | Current | Time Time :

(N'm) | +10% W | &% | @ | (ms) | (ms) | U
MS1H1-05B/10B 0.32 6.1 94.4 0.25 <40 <20 <15
MS1H1-20B/40B

1.5 7.6 75.79 0.32 <60 <20 <15
MS1H4-40B
MS1H1/H4-75B 3.2 10 57.6 0.42 <60 <40 <1.0
MS1H3-85B/13C/18C 12 194 29.7 0.81 <120 <60 <05
24

MS1H2-10C/15C/20C/25C 8 23 25 0.96 < 85 <30 <05
MS1H2-30C/40C/50C 16 27 21.3 1.13 <100 <60 <05
MS1H3-29C/44C/55C/75C 50 40 144 1.67 < 200 < 100 <0.5

Do not share the power supply of the brake with other electrical devices. Failure to comply may result in
malfunction of the brake due to voltage or current drop caused by other devices.

Use cables with a cross-sectional area above 0.5 mm’.
6 Torque-speed characteristics

B MS1H1 (low inertia, small capacity)

s Continuous operating area

s Short-time operating area

MS1H1-05B30CB MS1H1-10B30CB

Speed (RPM) Speed (RPM)
6000 6000
5000 5000
4000 4000

3000 A 5 3000 A 5
2000 2000
1000 1000
0 0

0 0.15 0.3 0.45 0.6 0 0.3 0.6 0.9 1.2

Torque (N-m) Torque (N-m)
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Speed (RPM)

MS1H1-20B30CB

6000

Speed (RPM)
6000

5000

5000

4000
3000

2000

1000

0

Speed (RPM)
6000

5000

4000

3000

2000

1000

0

0.6 1.2
Torque (N-m)

1.8

4000
3000
2000
1000

0

2.4

MS1H1-55B30CB

Speed (RPM)
6000

5000
4000

3000

2000
1000

0

MS1H1-10C30CB

Speed (RPM)
6000
5000

4000

3000

2000

1000
0

A\
N—
I
I

0

2 4 6 8
Torque (N-m)

B MS1H2 (low inertia, medium capacity)

mmmmmmm Continuous operating area

s Short-time operating area

MS1H1-40B30CB

1.2 2.4 3.6 4.8
Torque (N-m)
MS1H1-75B30CB

0

2.5 5 7.5 10
Torque (N-m)
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MS1H2-10C30C* MS1H2-15C30C

Speed (RPM) Speed (RPM)
5000
6000 N
5000 4000
4000
3000
3000 A B
A o 2000
2000 I
1000 1000
0 I 0
0 2 4 6 8 10 Torque (N-m) 0 3 6 9 12 15 Torque (N-m)
MS1H2-20C30CD-A331Z MS1H2-20C30CD-A334Z-54
Speed (RPM) Speed (RPM)
5000 5000
4000 \ \ 4000 \ \\
3000 3000
A B A B
2000 2000
1000 1000
0 0
0 4 8 12 16 20 Torque (N-m) 0 4 8 12 16 20 Torque (N-m)
speed (RPM) MS1H2-25C30CD-A331Z MS1H2-25C30CD-A334Z-54
Speed (RPM)
5000 \ ‘\ 5000 ‘\
4000 \ 4000 ‘ \
A B
3000 3000
A B
2000 2000
1000 1000
0 0
0 5 10 15 20 25 Torque (N-m) 0 5 10 15 20 25 Torque (N-m)
MS1H2-40C30CD-A331Z MS1H2-40C30CD-A334Z-S4
Speed (RPM) Speed (RPM)
5000 + 5000 ‘\
4000 \ \\ 4000 \\ N
3000 3000
A B A B
2000 2000
1000 1000
0 0

0 8 16 24 32 40 Torque (N-m) 0 8 16 24 32 40 Torque (N-m)
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MS1H2-50C30CD-A331Z

MS1H2-50C30CD-A331Z-54

Speed (RPM) Speed (RPM)
5000 5000 \
4000 \ N 4000 S
3000 3000
A B A B
2000 2000
1000 1000
0 0
0 10 20 30 40 50 Torque(N-m) 0 10 20 30 40 50 Torque(N-m)
B MS1H3 (medium inertia, medium capacity)
mmmmmmm Continuous operating area
s Short-time operating area
MS1H3-85B15C* MS1H3-13C15C*
Speed (RPM) Speed (RPM)
3500 3500
3000 + 3000 + \
2500 \ W 2500 \ \
2000 \ \\ 2000 \ \\
1500 A EN 1500 AI g i
1000 I I 1000 I I
500 I I 500 I I
0 n 0 | |
0 3 6 9 12 15 Torque (N-m) 0 5 10 15 20 25 Torque (N-m)
MS1H3-18C15CD MS1H3-29C15CD
Speed (RPM) Speed (RPM)
3500
3000
3000 ﬂ \
2500 K 2500 \
2000 \ 2000
A B
1500 I 1500 A B
1000 1000
500 i 500
0 0
0 6 12 18 24 30 Torque(N-m) 0 10 20 30 40 Torque (N-m)
MS1H3-44C15CD MSIH3-55C15CD
Speed (RPM) Speed (RPM)
3000 3000
2500 2500 \
2000 \ 2000
1500
1500 A B A B
1000 1000
500 500
0 0
0 20 40 60 80 Torque (N-m) 0 25 50 75 100 Torque (N-m)

28-
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MS1H3-75C15CD

Speed (RPM)
3000
N

2500 \\

2000 N
1500
1000
500

0

0 30 60 90 120 Torque (N-m)

B MS1H4 (medium inertia, small capacity)

s Continuous operating area

= Short-time operating area

MS1H4-40B30CB MS1H4-75B30CB
Speed (RPM) Speed (RPM)

6000 6000
B T\
5000 5000
N
4000 \ \ 4000 \ \‘

3000 3000
A B A B
2000 2000
1000 1000
0 0
0 1 2 3 4 Torque (N-m) 0 2 4 6 8 Torque (N-m)
7 Derating characteristics
B Altitude-based derating curve
120
100 \A
S
it
S 60
=4
= 40
o
8 20
0

0 500 1000 1500 2000 2500
Altitude (m)

B Temperature-based derating curve
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1.2.2

120

100

80

60

40

Derating rate (%)

20

0

10 20
Ambient temperature (°C)

Specifications of ISMG Series Servo Motor

1 Designation rules and nameplate

Mark Series

ISM G 1-

ISM | IS series servo motor

Mark Frame

1:200 x 200 frame

2:266 x 266 frame

Mark | Rated Power (W) in S4 Duty

30D 15C D- A3

|
1

Comprised of two digits and one letter

C | x100

D | x1000

E | x10000

Example: 30D: 30000 W

Mark Rated Speed (RPM)

Comprised of two digits and one letter

B | x10

C | x100

Example: 15C: 1500 RPM

30 40 50 60 70
31 FA
T Mark Product Code
A | Second generation product
Mark Customized Feature
X Natural cooling
F | Forced air cooling
Mark | Brake, Reducer, and Oil Sealing
1 | Oilsealing
4 Brake (ISMG 2 series model without brake)
Mark | Shaft Connection Mode
1 Plain shaft
3 Solid shaft, with key and threaded hole
A Solid shaft, with embedded rotor, key,
and threaded hole
Mark | Encoder Type

Comprised of one letter and one digit

A3 [ 23-bit multi-turn absolute encoder
Mark Voltage Class
D |380V

Note: The standard motor model is -A331*. Other models need to be booked in advance.

—_

INOVANCE

ISMG1-30D15CD
380

28.6

92.9%

S425%

XXXXXXXXXX

.

AZ UL

75

14101

JM=15kgm?10°3

17 AR R

AC Servo motor

IEC/EN60034 -1
A331FA

133.33
2000

Jext=60kgm?10°3
51.9

Figure 1-7 Designation rules and nameplate of the servo motor

2 Specifications of the servo motor
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Table 1-2  Specifications of the servo motor

Power | Voltage | Current | Speed Frequen- Torque D-axis Q-axis
Motor Model cy Phase Phase In-
(kW) W) ®) (RPM) (H2) (N-m) Inductance | ductance
(mH) (mH)
ISMG1-95C15CD-A331FA 7.9 380 14.5 1500 100 50 5.34 5.34
ISMG1-12D20CD-A331FA 10.5 380 20.3 2000 133.33 50 2.73 2.73
ISMG1-14D15CD-A331FA 11.8 380 22.9 1500 100 75 3.49 3.49
ISMG1-18D20CD-A331FA 15.7 380 28.6 2000 133.33 75 2.24 2.24
ISMG1-17D15CD-A331FA 14.5 380 28.1 1500 100 92 2.73 2.73
ISMG1-23D20CD-A331FA 19.3 380 37.4 2000 133.33 92 1.53 1.53
ISMG1-22D15CD-A331FA 18.1 380 334 1500 100 115 2.46 2.46
ISMG1-28D20CD-A331FA 24.1 380 46.7 2000 133.33 115 1.26 1.26
ISMG1-30D15CD-A331FA 23.6 380 45.9 1500 100 150 1.64 1.64
ISMG1-41D20CD-A331FA 314 380 57.3 2000 133.33 150 1.05 1.05
ISMG2-31D15CD-A331FA 26.7 380 49.4 1500 100 170 2.22 2.22
ISMG2-42D20CD-A331FA 35.6 380 69.1 2000 133.33 170 1.13 1.13
ISMG2-42D15CD-A331FA 36.1 380 70.3 1500 100 230 1.46 1.46
ISMG2-57D20CD-A331FA 48.2 380 87.8 2000 133.33 230 0.93 0.93
ISMG2-52D15CD-A331FA 44.8 380 87.2 1500 100 285 1.14 1.14
ISMG2-70D20CD-A331FA 59.7 380 115.9 2000 133.33 285 0.64 0.64
ISMG2-60D15CD-A331FA 53.4 380 98.8 1500 100 340 1.03 1.03
ISMG2-80D20CD-A331FA 71.2 380 138.2 2000 133.33 340 0.53 0.53
ISMG2-80D15CD-A331FA 69.1 380 134.6 1500 100 440 0.69 0.69
EZ:iS: -I(-Zc;rzf‘lfjf iic;afz;: Peak Peak Peak Inertia Weight
Motor Model tance cient Spact Speed | Torque | Current (kg.cm?) g)
mo) |empy | | FPW Mm@
ISMG1-95C15CD-A331FA 480 3.44 311.9 1830 135 43.2 75 45.2
ISMG1-12D20CD-A331FA 240 2.46 297 2560 135 60.4 75 45.2
ISMG1-14D15CD-A331FA 282.8 3.27 297 1920 203 68.3 90 51.9
ISMG1-18D20CD-A331FA 174 2.62 316.8 2400 203 85.2 90 51.9
ISMG1-17D15CD-A331FA 200.4 3.27 297 1920 248 83.4 105 59
ISMG1-23D20CD-A331FA 114.9 2.46 297 2560 248 110.9 105 59
ISMG1-22D15CD-A331FA 171.9 3.44 311.9 1830 311 99.4 120 66
ISMG1-28D20CD-A331FA 87.7 2.46 297 2560 311 139.1 120 66
ISMG1-30D15CD-A331FA 108.1 3.27 297 1920 405 136.2 150 79.8
ISMG1-41D20CD-A331FA 69.8 2.62 316.8 2400 405 170 150 79.8
ISMG2-31D15CD-A331FA 70.7 3.44 311.9 1830 366 117 296 122
ISMG2-42D20CD-A331FA 36.2 2.46 297 2560 366 163.7 296 122
ISMG2-42D15CD-A331FA 42.4 3.27 297 1920 495 166.5 368 141.3
ISMG2-57D20CD-A331FA 26.9 2.62 316.8 2400 495 207.8 368 141.3
ISMG2-52D15CD-A331FA 30.9 3.27 297 1920 613 206.2 434 158.4
ISMG2-70D20CD-A331FA 17.4 2.46 297 2560 613 274.1 434 158.4
ISMG2-60D15CD-A331FA 30.4 3.44 311.9 1830 731 233.8 500 175.4
ISMG2-80D20CD-A331FA 16.4 2.46 297 2560 731 326.9 500 175.4
ISMG2-80D15CD-A331FA 20.1 3.27 297 1920 946 318.2 640 217

< @ In the table above, motor models are named in the S4 duty mode, whereas parameters such as
power, current, and torque are those in the S1 duty mode.

NOTE

@ For specifications of other motor models, please contact Inovance sales personnel.
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3 Specifications of motors with brake

When determining the length of the motor brake cable, take into full account the voltage drop caused by
cable resistance. The input voltage must be at least 21.6 V to enable the brake to work properly.

The following table lists the brake specifications of Inovance ISMG motors.

Table 1-3  Brake specifications

Holding | Supply Volt- Resistance Supply Current Release Close Backlash
Motor Model Torque age S Range Time Time
(N-m) | (V)+10% CQESR | 0oc w+10% | (ms) (ms) (mm)
ISMG1-95C15CD
ISMG1-14D15CD
ISMG1-17D15CD 150 24DC 8.2 2.9 301 225 0.3t0 0.5
ISMG1-22D15CD
ISMG1-30D15CD
4 Safe operating area of motors
A mmssmmm Continuous operating area
B = Short-time operating area
ISMG 1-95C15CD ISMG1-12D20CD
140 % 140
120 120 w
€ 100 100 \
=S B — B \
g = \
S 60 ¢ 60
o
40 40
A A
20 20
0 0
0 500 1000 1500 2000 0 1000 2000 3000 4000
Speed (RPM) Speed (RPM)
£ 200 E 200 i
= \ =
$ 150 B \ T 150
> \ 3
o =
=100 100
50 A 50 A
0 0
0 500 1000 1500 2000 0 500 1000 1500 2000

Speed (RPM)

Speed (RPM)
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Torque (N-m)

Torque (N-m)

Torque (N-m)
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420
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1000 2000
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3000
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1000 2000
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3000

ISMG1-30D15CD
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4000
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200 \
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0
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0
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60 =
0
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Speed (RPM)
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Torque (N-m)

Torque (N-m)

Torque (N-m)
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Torque (N-m)
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1.3  System Specifications
Rated Max. Mot
ate ax Capacity orer ) Drive Drive SN
Speed Speed W Servo Motor Model Flange | Servo Drive Model S' HOL.02
(RPM) (RPM) s Size 2 ()
0.05 MS1H1-05B30CB-****Z 40
0.1 MS1H1-10B30CB-****Z
0.2 MS1H1-20B30CB-****Z
60 |IS810P-50M4T005 30004
0.4 MS1H1-40B30CB-****Z
3000 6000
0.55 MS1H1-55B30CB-**** Z
0.75 MS1H1-75B30CB-****Z 80 1
1.0 MS1H1-10C30CB-****Z 1IS810P-50M4T009
1.0 MS1H2-10C30CD-****Z
1IS810P-50M4T005
15 MS1H2-15C30CD-****Z 30005
2.0 MS1H2-20C30CD-****Z 100
1IS810P-50M4T009
2.5 MS1H2-25C30CD-****Z
3000 5000
3.0 MS1H2-30C30CD-****Z IS810P-50M4T013 30006
4.0 MS1H2-40C30CD-****Z
IS810P-50M4T017 2 30007
5.0 MS1H2-50C30CD-****Z 130
0.85 MS1H3-85B15CD-****Z
S810P-50M4T005 30004
13 MS1H3-13C15CD- VA 1
1.8 MS1H3-18C15CD-****Z 1IS810P-50M4T009 30005
1500 3000 2.9 MS1H3-29C15CD-****Z 1IS810P-50M4T013 30006
4.4 MS1H3-44C15CD-****Z 180 IS810P-50M4T017 30007
55 MS1H3-55C15CD-****Z 2
1IS810P-50M4T025 30008
7.5 MS1H3-75C15CD-****Z
0.4 MS1H4-40B30CB-****Z
3000 6000 60 |IS810P-50M4T005 1 30004
0.75 MS1H4-75B30CB-****Z
1500 1830 7.9 ISMG1-95C15CD-A331FA IS810P-50M4T017 30007
2000 2560 10.5 ISMG1-12D20CD-A331FA
1IS810P-50M4T025 30008
11.8 ISMG1-14D15CD-A331FA
1500 1920
14.5 ISMG1-17D15CD-A331FA
1IS810P-50M4T032 30009
2000 2400 15.7 ISMG1-18D20CD-A331FA
1500 1830 18.1 ISMG1-22D15CD-A331FA 200
1IS810P-50M4T037 30010
19.3 ISMG1-23D20CD-A331FA 2
2000 2560
24.1 ISMG1-28D20CD-A331FA
1500 1920 23.6 ISMG1-30D15CD-A331FA
2000 2400 31.4 ISMG1-41D20CD-A331FA
IS810P-50M4T075 30013
1500 1830 26.7 ISMG2-31D15CD-A331FA
2000 2560 35.6 ISMG2-42D20CD-A331FA
36.1 ISMG2-42D15CD-A331FA
1500 1920
44.8 ISMG2-52D15CD-A331FA
1IS810P-50M4T091
2000 2400 48.2 ISMG2-57D20CD-A331FA 266
1500 1830 53.4 ISMG2-60D15CD-A331FA
IS810P-50M4T112 3 30016
59.7 ISMG2-70D20CD-A331FA
2000 2560
71.2 ISMG2-80D20CD-A331FA
1IS810P-50M4T150
1500 1920 69.1 ISMG2-80D15CD-A331FA
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1.4 Cables

1.4.1 Cables for MS1 Series Motor (Including Communication Cable)

Table 1-4  Selection of front outlet cables for the MS1H1 or MS1H4 terminal-type (Z) motor

Cable Length (m)
Cable Type
3.0 5.0 10.0

P ith

ower cable (without $6-L-M107-3.0 $6-L-M107-5.0 $6-L-M107-10.0
brake)
Power cable (with brake) S6-L-B107-3.0 S6-L-B107-5.0 S6-L-B107-10.0
Absolute encoder cable S6-L-P024-3.0 S6-1-P024-5.0 S6-1-P024-10.0
Incremental encoder cable S6-L-P014-3.0 S6-L-P014-5.0 S6-L-P014-10.0

Table 1-5 Selection

of rear outlet cables for the MS1H1 or MS1H4 terminal-type (Z) motor

Cable Length (m)

CableType 3.0 5.0 10.0
E?avtg cable (without $6-L-M108-3.0 $6-L-M108-5.0 $6-L-M108-10.0
Power cable (with brake) S6-1-B108-3.0 S6-1-B108-5.0 S6-1-B108-10.0
Absolute encoder cable S6-L-P025-3.0 S6-L-P025-5.0 S6-L-P025-10.0
Incremental encoder cable S6-L-P015-3.0 S6-L-P015-5.0 S6-L-P015-10.0

Table 1-6  Selection of cables for the lead-type (Z-S) motors

Cable Length (m)
Cable Type
3.0 5.0 10.0

P ith

ower cable (without $6-L-M100-3.0 $6-L-M100-5.0 $6-L-M100-10.0
brake)
Power cable (with brake) S6-L-B100-3.0 S6-L-B100-5.0 S6-L-B100-10.0
Absolute encoder cable S6-L-P020-3.0 S6-L-P020-5.0 S6-L-P020-10.0
Incremental encoder cable S6-L-P010-3.0 S6-L-P010-5.0 S6-L-P010-10.0

@ The cables listed in the preceding table are also available in drag chain specifications. Cables used in

moving parts, such as manipulators, have letter "-T" suffixed to their model codes. Specify the drag chain

specifications when placing orders to suppliers, and use flexible cables applicable to the drag chain.

@ Terminal-type motor encoder cables shorter than 25 m do not need adapter cables. In this case, use
/@ 1Px22AWG+2Px26AWG if the cable length is 10 m to 25 m, or use 3Px26AWG if the cable is shorter than 10 m.
@ For terminal-type motor encoder cables longer than 25 m, additionally order the S6-C24 cable kit. For
the specific cable length, contact Inovance sales personnel.

@ For lead-type motor encoder cables, use 1Px22AWG+2Px26AWG if the cable length is 10 m to 25 m, or
use 3Px26AWG if the cable is shorter than 10 m.

@ For lead-type motor encoder cables longer than 25 m, contact Inovance sales personnel.

NOTE

Table 1-7 Selection of cables for the MS1H2 or MS1H3 motor

Cable Length (m)
Cable Type
3.0 5.0 10.0
Power cable (without brake) S6-L-M111-3.0 S6-L-M111-5.0 S6-L-M111-10.0
Power cable (with brake) S6-L-B111-3.0 S6-L-B111-5.0 S6-L-B111-10.0
Absolute encoder cable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
Incremental encoder cable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table

1-8 Selection of cables for the MS1H3 motor (2.9 kW)
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Cable Length (m)
Cable Type
3.0 5.0 10.0

Power cable (without $6-L-M112-3.0 $6-L-M112-5.0 $6-L-M112-10.0
brake)

Power cable (with brake) S6-1-B112-3.0 S6-1-B112-5.0 S6-1-B112-10.0
Absolute encoder cable S6-L-P021-3.0 S6-L-P021-5.0 S6-1-P021-10.0
Incremental encoder cable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table 1-9 Selection of cables for the MS1H3 motor (4.4 kW or above)

Cable Length (m)
Cable Type
3.0 5.0 10.0

Power cable (without $6-L-M122-3.0 $6-L-M122-5.0 $6-L-M122-10.0
brake)

Power cable (with brake) S6-1-B022-3.0 S6-1-B022-5.0 S6-1-B022-10.0
Absolute encoder cable S6-L-P021-3.0 S6-L-P021-5.0 S6-L-P021-10.0
Incremental encoder cable S6-L-P011-3.0 S6-L-P011-5.0 S6-L-P011-10.0

Table 1-10 Connector kits

Motor Model Connector Kit

S6-C6: DB15 terminal
S6-C9: Battery kit for dual-axis encoder
S6-C12: DB terminal

MSlHl_*******_A3***
MSlH4_*******_A3***
(0.1 kW to 1.0 kW) S6-C23: Jonhon terminal - power cable - MS1 motor adapter cable

S6-C24: Jonhon terminal - encoder cable - MS1 motor adapter cable

S6-C6: DB15 terminal
MSle_*******_A3***

S6-C9: Battery kit for dual-axis encoder
(1.0 kW to 2.5 kW)

S6-C2: 20-18 aviation plug, DB9 terminal, 20-29 aviation plug

S6-C6: DB15 terminal
MSlHZ_*******_A3***

S6-C9: Battery kit for dual-axis encoder
(3.0 kW to 5.0 kW)

S6-C2: 20-18 aviation plug, DB9 terminal, 20-29 aviation plug

S6-C6: DB15 terminal
MSlH3_*******_A3***

S6-C9: Battery kit for dual-axis encoder
(0.85 kW to 1.8 kW)

S6-C2: 20-18 aviation plug, DB9 terminal, 20-29 aviation plug




Product Information

Motor Model

Connector Kit

MSlH3_*******_A3***
(2.9 KW to 7.5 kW)

S6-C6: DB15 terminal
S6-C9: Battery kit for dual-axis encoder
S6-C3:20-22 aviation plug, DB9 terminal, 20-29 aviation plug

[Note]: A connector kit is required only when you prepare the cables yourself. If you select Inovance

matching cables, no connector kit is required.

If you use an Inovance absolute encoder motor, the optional battery kit S6-C4 (single-axis battery, battery
box) or S6-C9 (dual-axis battery, battery box) is required beside the matching cables.

Table 1-11 Optional communication cables

Cable Model Description
Servo drive to PC communication cable
S6-L-T04-0.3
SE-L-T04-3.0 Communication cable for multi-servo drive parallel connection and cable
’ for communication between the servo drive and the host controller

1.4.2 Cables for ISMG Series Motor (Including Communication Cable)

Table 1-12  Optional communication cable for servo motor

Servo Motor Encoder Cable

ltem

L=3.0m L=50m L=10.0m

|SMGl(Gz)_*******_A3***

S6-L-P021-3.0-PTC S6-L-P021-5.0-PTC S6-L-P021-10.0-PTC

Appearance of Servo Motor Encoder Cable

~ PTC + Yellow
PTC- Gregn 5

240 £ 10 mm-

2-8lalk &,

1-Brown

L +30mm

Table 1-13 Installation options

Model Description
ISMG1-B01 Mounting bracket for the ISMG1 natural ventilated motor
ISMG2-B01 Mounting bracket for the ISMG2 natural ventilated motor
ISMG1-B02 Mounting bracket for the ISMG1 air-cooled motor
ISMG2-B02 Mounting bracket for the ISMG2 air-cooled motor

MD500-AZJ-T5

Through-hole mounting bracket for the SIZE-G servo drive

MD500-AZJ-T6

Through-hole mounting bracket for the SIZE-H servo drive

MD500-AZJ-T7

Through-hole mounting bracket for the SIZE-I servo drive
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Chapter 2 Installation

/A WARNING

€ Read content in Safety Precautions carefully. Failure to comply may cause serious consequenc-
es.

/A\ CAUTION

@ Observe the installation direction described in this chapter. Failure to comply may result in
equipment fault or damage.

@ Do not install or operate damaged or defective equipment. Failure to comply may result in physi-
calinjury.

@ Do notinstall the equipment in environments exposed to water splashes or corrosive gases.
Failure to comply may result in equipment fault.

@ Do notinstall the equipment near inflammable gases or combustible objects. Failure to comply
may result in a fire or electric shock.

@ Install the equipment inside a fire-proof cabinet that provides electrical protection. Failure to
comply may result in a fire.

@ Reserve specified clearance between the servo drive and its adjacent machines and the interior
surface of the control cabinet. Failure to comply may result in a fire or equipment fault.

@ Do not put heavy objects on the equipment. Failure to comply may result in physical injury or
equipment damage.

@ Do not impose large impact on the equipment. Failure to comply may result in equipment dam-
age.

@ Do not block the air inlet/outlet of the equipment or allow unwanted objects to fall into the
equipment. Failure to comply may result in a fire or equipment fault.

2.1

2.1.1

Installation of the Power Supply Unit and Drive Unit

Installation Environment

1 Installation location

Ambient temperature: The service life of the drive is greatly influenced by the ambient temperature.
Operate the drive within the allowable temperature range (-10°C to +50°C).

Altitude: When the installation altitude exceeds 1000 m, the 1S810 drive must be derated according to
the recommended capacitance value.

Mounting surface requirements: The mounting surface of the IS810 drive must be flame retardant. Its
structural strength must meet the strength requirements for transportation, storage, and running un-
der normal conditions to avoid damages due to vibration or excessive deformation of the installation
surface. The mounting surface must remain vertical to the horizontal ground and be secured to the
cabinet properly. The mounting surface must be able to withstand not less than four times the total
weight of the installed equipment.

Cooling requirements: A large amount of heat may be generated during the operation of the cabinet.
There must be plenty of cooling space in the installation area. Ensure that the cooling holes of the
cabinet are not blocked.

Vibration requirements: Install the device at a place away from vibration. Ensure the vibration does
not exceed 0.6 g. Keep the device away from machines such as punch presses.
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B Otherrequirements: Install the device in an environment free from direct sunlight, moisture, and
water drops, as well as corrosive, inflammable, or explosive gases, and grease dirt and dust.

Dust and oil stain Sunlight radiation ~ Strong vibration
Avoid vibration greater than 0.6 g.

T 66 —~

B High L

i ® temperature

> and humidity Combustible

Keep Ehe operating ambient X . material
temperature within the range Combustible, explosive, Do not attach the product to the
of -10°C to +55°C. and corrosive gases surface of flammable objects.

Figure 2-1 Installation environment requirements

This product must be installed in a cabinet as part of a final system that is provided with effective flame-
proof, electrical, and mechanical protection. The installation must conform to local and regional laws and
regulations, and to relevant IEC requirements.

2 Environment condition

Table 2-1 Installation environment

Item

Description

Ambient tempera-
ture

Operating temperature range: -10°C to +50°C; air temperature change: less than 0.5°C/min. For
temperature above 40°C,

derate the rated current by 1.5% for every additional 1°C. Maximum temperature: 50°C
Storage temperature: -25°C to +70°C

Transportation temperature: -25°C to +70°C

Ambient humidity range: 5% to 95%, standard

Relative ambient

Ambient humidity range: 5% to 95%. A standard servo drive is not applicable in an environment
or place with corrosive gases.

Please purchase a special servo drive with corrosion resistant casing and protective coating.

humidity o
Storage humidity: 5% to 95%
Transportation humidity: below 95% at 40°C
IP rating IP20
Altitude 1000 m. For altitude above 1000 m, derate by 1% for every additional 100 m. Maximum altitude:

3000 m

2.1.2 Requirements of Installation Dimensions and Clearance

1 Product dimensions (unit: mm)

1) Power supply unit
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200 mm 300 mm 300 mm water cooling 180 mm

Figure2-2  Outline dimensions of MD810-20M4T**G***

Model: MD810-20M4T***G***(W) Physical Dimensions Voltage Class
[H]: 350 mm, [H1]: 384 mm
45 [H2]: 400 mm, [W]: 100 mm

[W1]: 50 mm, [D]: 305 mm
[H]: 350 mm, [H1]: 384 mm
110 [H2]: 400 mm, [W]: 200 mm

[W1]: 150 mm, [D]: 305 mm
[H]: 350 mm, [H1]: 384 mm
[H2]: 400 mm, [W]: 300 mm

160 (air cooling)
& [W1]: 250 mm, [W2]: 150 mm 380 VAC to 480 VAC

[D]: 305 mm
[H]: 350 mm, [H1]: 384 mm
[H2]: 415.5 mm, [W]: 300 mm
[W1]: 250 mm, [W2]: 150 mm
[D]: 305 mm
[H]: 800 mm, [H1]: 795 mm
355 [H2]: 832 mm, [W]: 180 mm
[W1]: 105 mm, [D]: 445 mm

160 (water cooling)

2) Drive unit

Bl Outline dimensions of IS810P50M4T****** (SIZE 1)
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350
400
384

300

Figure 2-3 Outline dimensions of ISSI0P50M4T****** (SIZE 1)

B Outline dimensions of IS810P50M4T****** (SIZE 2)

B

350
400

£

300

Figure 2-4 Outline dimensions of ISS10P50M4T****** (SIZE 2)

B Outline dimensions of IS810P50M4T****** (SIZE 3)

200

g

o
3615
400

Figure 2-5 Outline dimensions of IS§10P50M4T****** (SIZE 3)

2 Clearance

The power supply units are divided into book-size units (100 mm, 200 mm, and 300 mm wide) and verti-
cal tower units (180 mm wide). The recommended installation methods are single-rack installation and
dual-rack installation. The following table shows the minimum clearance between two racks for dual-rack
installation. An air guide plate must be installed on the lower rack.
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Table2-2  Minimum clearance between upper and lower power supply units

100 mm Wide Unit 200 mm Wide Unit 300 mm Wide Unit 180 mm Wide Unit
ftem Book-size Unit Vertical Tower Unit
S1 =300 mm =300 mm =300 mm =300 mm
S2 =300 mm =300 mm =300 mm = 500 mm
S3 =300 mm =300 mm =300 mm

Air guide plate ﬁﬁﬁﬁ
{ af

Tt

600

2200

S1

2200

S1

[eXe]

S2

600

‘ =500
600

Figure 2-7 Clearance for dual-rack installation of vertical tower power supply units

Figure 2-6 Clearance for dual-rack installation of book-size power supply units

Installation direction: The product must only be installed vertically, not horizontally or on one side.
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2.2 Installation of the Servo Drive

2.2.1 Cabinet-mounted Installation

This product can be installed inside a cabinet in a single-rack or dual-rack installation manner. Book-size
units must be installed in a row closely to avoid damage during transportation. Do not install two or even
one device separately. Optionally, install an air guide plate on the upper rack for dual-rack installation.
The through-hole mounting method supports only single-rack installation.

B Single-rackinstallation

Book-size Unit Vertical Tower Unit

Iz

I [TTIT =
\LI‘I |
| [

i
B
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B Dual-rackinstallation

Book-size Unit

Vertical Tower Unit

II‘Il ]

I (1
o

Air guide plate

Air guide plate

O

s
bl

il | g
T ! T

T TS

ol
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m -

hq!:i
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2:i:9io:
8iB:igig:y

T
i

1
I

T
i

Il

i

TeEnsieiaieieis e e adl\o

SieimiucdiniuieiniurRiw e tRi\AAgs

Air guide plate

Air guide plate

y @ Optionally, install an air guide plate on the upper rack for dual-rack installation.

@ Do not merely install two or fewer units.

NOTE & The through-hole mounting method supports only single-rack installation.
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2.2.2

Removal and Installation of Power Supply Unit Covers

Removal

(1) Lift the translucent keypad cover.
Loosen the screws in the upper cover
with a screwdriver.

(2) Remove the upper cover by turn-
ing it frontward.

(3) Pull out the keypad box in its en-

(4) Hold the bottom of the lower cover
and remove it.

(5) Push inwards on the latch in the
power terminal cover with a tool
(screwdriver) to release the cover.

Installation

(1) Align the power terminal cover with
the position of the latch of the bus
seat. Press the power terminal cover to
secure and fix it.

(2) Insert the keypad.

(3) Locate the upper cover at its latch
position and fix the cover, and fasten
the screws with a screwdriver.
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Installation

(4) Insert the top end of the lower
cover below the upper cover. Turn
the bottom end of the lower cover to
secure it.

(5) Installation is completed.

2.2.3

Backplate Mounting
Recommended torque for installation (N - m):
ltem M3 M4 M5 M6 M8 M10 M12
Electric 0.55 12 2.8 48 13 20 35
connection

Ensure that there is sufficient space on the left of the power supply unit for installation.

For a multi-axis system, the top surfaces of power supply units must be flush.

Mark the position of the tapped holes for installation and drill a screw hole in the base plate for each re-

taining screw.

The servo drive must be installed on the base plate vertically.

Below is the installation diagram:

Figure 2-8 Backplate mounting diagram of power supply unit
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Figure 2-9 Backplate mounting diagram of drive unit

B Cooling

Make sure that the servo drive is installed vertically to the wall. Cool the servo drive with natural convec-
tion or a cooling fan.

As shown in the preceding figure, keep sufficient clearances around the drive unit to ensure the cooling
effect of the cooling fan or natural convection. Install a cooling fan above the upper part of the servo drive

to avoid local excessive temperature rise and keep an even temperature inside the control cabinet.
B Grounding

Ground the grounding terminal properly. Failure to comply may result in an electric shock or malfunction
due to interference.

B Cable routing requirements

Route cables downwards (see the following figure) to prevent liquid from flowing into the servo drive
along the cables.

Figure 2-10 Routing direction
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2.3 Installation of the Servo Motor

2.3.1 Installation Precautions
B Install the servo motor in an environment free from corrosive or flammable gases or combustible ma-
terials, such as hydrogen sulfide, chlorine, ammonia, sulfur gas, chloride gas, acid, alkali, and salt.
B Use a servo motor with oil sealing in places with grinding fluid, oil mist, ferrous powder, or cuttings.
B Install the servo motorin a place away from heat sources such as a heating stove.
B Do not use the servo motor in an enclosed environment. Working in an enclosed environment will

lead to high temperature of the servo motor, which will shorten the motor's service life.

Table 2-3 Installation precautions

Iltem Description
Rust-proof Wipe up the anti-rust agent at the shaft extension before installing the servo motor, and then take
treatment rust-proof measures.

Do not strike the shaft extension during installation. Failure to comply may damage the internal
encoder.

@ Toinstall a pulley on a servo motor shaft with a keyway, use the screw hole at the shaft end. To fit
the pulley, insert a double-end screw into the screw hole of the shaft, put a washer on the coupling

Encoder .
end, and use a nut to fix the pulley.
@ For a servo motor shaft with a keyway, use the screw hole at the shaft end for installation. For a
shaft without a keyway, use friction coupling or similar method for installation.
€ When removing the pulley, use a pulley remover to protect the shaft from suffering severe impact
from load.
@ To ensure safety, install a protective cover or a similar device at the rotary area, such as the pulley
mounted on the shaft.
0| bl
I ' Screw
F—Gasket
| I—4_ Flange coupling
and belt pulley
@ Use the coupling for mechanical connection and align the axis of the servo motor with the axis
of the equipment. When installing the servo motor, make sure that the alignment accuracy satisfies
the requirements shown in the following figure. If the axes are not aligned properly, vibration will be
generated, which may damage the bearings and the encoder.
Alignment boaions o the chcomence, The
difference between the maximum
Eg%g&n&wg\r (re\isaswemems must
Direction @ The servo motor can be installed horizontally or vertically.
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Item

Description

Oil and water
countermea-
sures

(1) Do not submerge the servo motor or cables into oil or water during use.

(2) Confirm the IP rating of the servo motor when the motor is to be used in a place with water drops
(except for the shaft opening section).

Flange face

Shaft opening

The opening through which
the shaft protrudes from the
motor transverse plane
Drive shaft

(3) Install the motor with its cable connecting ports facing downwards (as shown in the following fig-
ure) when the motor is to be used in a place with liquid, to prevent the liquid from flowing into the
motor along the cable.

=l |

= =

u] |

(4) Use a servo motor with oil sealing if the shaft opening section is exposed to oil drops.
(5) Abide by the following requirements when using a servo motor with oil sealing:
Make sure that the oil level is lower than the oil sealing lip during use.

Avoid oil accumulation at the oil sealing lip when the servo motor is installed vertically upward.

Stress of cables

@ Do not bend or apply tension to the cables, especially signal cables whose conductor is only 0.2
mm or 0.3 mm thick. Do not pull the cables tightly during wiring.

Abide by the following requirements when connecting the connector:

@ Ensure that there are no foreign matters, such as waste and sheet metal inside the connector.

@ When connecting the connector to the servo motor, connect the connector to the main circuit
cable side of the servo motor first, and ensure that the grounding cable of the main circuit cables
is reliably connected. If the connector is first connected to the encoder cable side, the encoder may
become faulty due to the potential differences between PEs.

2.3.2

C t
onnector @ Ensure that the pins are correctly arranged during wiring.
@ The connector is made up of resins. Do not strike the connector to avoid damage.
@ When transporting the servo motor with motor cables connected, hold the servo motor body
instead of catching the cables. Failure to comply may damage the connector and the cables.
@ If bent cables are used, do not apply stress to the connector during wiring. Failure to comply may
damage the connector.
Installation Environment

Table 2-4 Installation environment

Item MS1 Series Motor
0°C to 40°C (non-freezing). Derate according to the following table for temperature above 40°C.
Ambient tem-
mbientem Ambient temperature (°C) 40 45 50 55 60
perature
Derating coefficient 1 0.952 0.901 0.855 0.781
Ambient hu-
MBIERLAY™ 1 09% to 90% RH (non-condensing)
midity
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Item MS1 Series Motor
Storage tem- 5 o o
-20°C to +60°C (peak temperature guarantee: 80°C for 72 hours)
perature
St hu-
oragend 20% to 90% RH (non-condensing)
midity
Vibration Below 49 m/s’
Impact Below 490 m/s’
H1 and H4: IP65 (except for the
haft i ti d mot
shatt opening section and motor H1 and H4: IP67 (except for the shaft opening section and motor
connectors)
IP rating connectors)
Others: IP67 (except for the shaft
opening section and motor con-
nectors)
Below 1000 m. Derate based on the following coefficients when above 1000 m.
Altitude Altitude (m) 1000 2000 3000 4000 5000
Derating coefficient 1 0.947 0.887 0.824 0.645

2.3.3 Outline Dimensions of MS1 Series Motor

1 Flange size: 40

B Terminal-type motor
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Shaft end dimensions Keyed shaft end dimensions
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Lead-type motor

£
g
EAm=mE LG g%
] {_L]0-08A] =
| [
—— = LEE
LK A g%
N 1 LJ
oc L LE
LL LR
: £
KH ‘ Ths
Shaft end dimensions Keyed shaft end
dimensions
Motor Model LL LC LR LA LZ LH LG LE LJ
65
MS1H1-05B30CB-A33*Z(-S) (96) 40 | 25%0.5 46 2-94.5 34 5 2.5%0.5 0.5%+0.35
77.5
MS1H1-10B30CB-A33*Z(-S) (109) 40 | 25%0.5 46 2-94.5 34 5 2.5+0.5 0.5+0.35
Motor Model S LB TP LK KH KW | W T Weight (kg)
0.39
MS1H1-05B30CB-A33*Z(-S) 8 30 M3x6 15.5 6.2 01 3 3 3
(0.50)
0.45
MS1H1-10B30CB-A33*Z(-S) 8 30 M3x6 15.5 6.2 01 3 3 3 (0.64)

&

NOTE

@ The unit of dimensions in the table is millimeter (mm).

@ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may

cause damage.

@ Parenthesized values are for motors with holding brake.
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2 Flange size: 60

B Terminal-type motor
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Shaft end dimensions Keyed shaft end dimensions

B Lead-type motor
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Motor Model LL LC LR LA Lz LH LG LE LJ
72.5
MS1H1-20B30CB-A33*Z(-S) (100) 60 | 30£0.5 70 4-95.5 44 | 15 3%05 0.5%+0.35
91
MS1H1-40B30CB-A33*Z(-S) (119) 60 | 30£0.5 70 4-95.5 44 | 15 3%05 0.5%+0.35
105
MS1H4-40B30CB-A33*Z(-S) (128) 60 | 30£0.5 70 4-95.5 44 | 1.5 3£0.5 0.5%£0.35
Motor Model S LB TP LK KH KW | W T Weight (kg)
0.78
MS1H1-20B30CB-A33*Z(-S) 14 50 M5x8 16.5 11 .5, 5 5 5 (1.16)
1.11
MS1H1-40B30CB-A33*Z(-S) 14 50 M5x8 16.5 118, 5 5 5 (1.48)
1.27
MS1H4-40B30CB-A33*Z(-S) 14 50 M5x8 16.5 11 .5, 5 5 5 (1.62)

@ The unit of dimensions in the table is millimeter (mm).
Q @ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may

NOTE cause damage.

@ Parenthesized values are for motors with holding brake.

3 Flangesize: 80

B Terminal-type motor

LG,

KH

Shaft end dimensions  Keyed shaft end dimensions

Th,
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B Lead-type motor

300 mm
300 mm

1 g 8
E =3
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E q\:
KH Thg| |
Shaft end dimensions Keyed shaft end dimensions
Motor Model LL LC LR LA Lz LH LG LE LJ
MS1H1-55B30CB-A331Z(-S) 96.2 80 35£0.5 | 90 4-¢7 54 | 7.7 | 3%£05 0.5%0.35
. 107
MS1H1-75B30CB-A33*Z(-S) (140) 80 35£0.5 | 90 4-¢7 54 | 7.7 | 3£05 0.5%0.35
MS1H1-10C30CB-A331Z(-S) 118.2 80 35£0.5 | 90 4-07 54 | 7.7 | 3+05 0.5%+0.35
. 117.5
MS1H4-75B30CB-A33*Z(-S) (147.5) 80 35£0.5 | 90 4-07 54 | 7.7 | 3%05 0.5%+0.35
Motor Model S LB TP LK KH KW | W T Weight (kg)
MS1H1-55B30CB-A331Z(-S) 19 70 M6x20 25 15.5 0; 6 6 6 1.85
2.18
MS1H1-75B30CB-A33*Z(-S) 19 70 M6x20 25 15.5 38, 6 6 6 (2.82)
MS1H1-10C30CB-A331Z(-S) 19 70 M6x20 25 15.5 0, 6 6 6 2.55
. 2.40
MS1H4-75B30CB-A33*Z(-S) 19 70 M6x20 25 15.5 0, 6 6 6 (3.04)

@ The unit of dimensions in the table is millimeter (mm).

Q @ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may
cause damage.

@ Parenthesized values are for motors with holding brake.

NOTE

4 Flange size: 100

B Outline dimensions of MS1H2 motor
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KB1

KA1

KA2

B

Only motor
with brake

0

0,035

PLBhT

710.03[A

W N9

K

Eiags
KH| *1 Thllj

Shaft end dimensions Keyed shaft end
dimensions

Motor Model LL LC LE LA LZ | KAL| KA2 | KW | LG | KBl KB2
. . 164 94.5 1435
MSl*Hz 10C30CB(D) 100 | 5403 | 115 | 4®7 | 88 | 74 | 8 | 10
A33*Z (213.5) (101) (192.5)
. . 189 119.5 168.5
MSI*HZ 15C30CB(D) 100 | 5403 | 115 | 4®7 | 88 | 74 | 8 | 10
A33*Z (239) (128) (219.5)
MS1H2-2 D- 214 144.5 1935
S X 0C30¢ 100 | 5+03 | 115 | 4-d7 | 8 | 74 | 8 | 10
A33*Z(-S4) (265) (153) (244)
MS1H2-2 D- 240.5 169.5 218.5
S X >C30C 100 | 5403 | 115 | 47 | 8 | 74 | 8 | 10
A33*Z(-S4) (290) (178) (269)
Weight
Motor Model LR s B | TP | LK | KH LJ wo|T (ek'g)
MS1H2-10C30CB(D)- 5.11
X () 45+1 24 95 | M8x16 | 36 |20.% | 2.5%0.75 8 7
A33°Z (6.41)
MS1H2-15C30CB(D)- 6.22
X () 45+1 24 95 | M8x16 | 36 |20 | 2.5+0.75 8 7
A33*Z (7.52)
MS1H2-20C30CD- 45+1 24 95 | M8x16 | 36 |20 | 2.5+0.75 8 7 739
A33*Z(-S4) - Bl 8.7)
MS1H2-25C30CD- 45+1 24 95 | M8x16 | 36 |20, | 2.5+0.75 8 7 8.5
A33*Z(-S4) - i (9.8)

@ The unit of dimensions in the table is millimeter (mm).

&

NOTE

@ (-S4)* indicates the model with brake is S4 duty.

5 Flangesize: 130

B Outline dimensions of MS1H2 motor

@ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may
cause damage.

@ Parenthesized values are for motors with holding brake.
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@154 |2
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Only motor
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Shaft end dimensions Keyed shaft end
dimensions

KB2

KB1

Only motor
with brake
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Shaft end dimensions
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Thil |

Keyed shaft end
dimensions

Motor Model LC LL LR LA LZ KA1 KB1 KA2 KB2 LG
MS1H2-30C30CD- 209.5 136 188.5

. 130 63+1 | 145 | 4-¢9 | 103 74 14
A33*Z(-S4) (265.5) (139) (244.5)
MS1H2-4 D- 252 178.5 231

S . 0C30¢ 130 63*1 | 145 | 4-¢9 | 103 74 14

A33*Z(-S4) (308) (181.5) (287)
MS1H2-50C30CD- 294.5 221 273.5

N 130 63+1 | 145 | 4-¢9 | 103 74 14
A33*Z(-S4) (350.5) (224) (329.5)
MS1H3-85B15CB- 146

S . 3-85B15C 130 551 | 145 | 4-09 | 103 | 72.5 74 1125(161) 14

A33*Z (182)
MS1H3-13C15CB- 163

N 130 55+1 | 145 | 4-®9 | 103 | 89.5 74 |142(178) 14
A33*Z (199)
MS1H3-18C15CD- 181

. 130 551 | 145 | 4-®9 | 103 | 107.5 74 1160 (196) 14
A33*Z (217)
MS1H3-85B15CD- 146

N 130 551 | 145 | 4-¢9 | 103 | 725 74 |125(161) 14
A33*Z (182)
MS1H3-13C15CD- 163

. 130 5541 | 145 | 4-¢9 | 103 | 89.5 74 142 (178) 14
A33*Z (199)
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Weight

Motor Model LE LJ B | s TP LK | KH | Kw woo|T (ek';
MS1H2-30C30CD- 10.73

N 6+0.3 | 0.5%£0.75 | 110 28 | M8x20 | 54 | 24, 8 8 7
A33*Z(-S4) (13.2)
MS1H2-40C30CD- 15.43

N 6+0.3 | 0.5%£0.75 | 110 28 | M8x20 | 54 | 24, 8 8 7
A33*Z(-S4) (17.9)
MS1H2-50C30CD- 16.2

N 6+0.3 | 0.5%0.75 | 110 28 | M8x20 | 54 | 24, 8 8 7
A33*Z(-S4) (18.7)
MS1H3-85B15CB- 7

N 4 0.5+0.75 | 110 22 | M6x20 | 36 18 & 8 8 7
A33*Z (8)
MS1H3-13C15CB- 8

N 4 0.5+0.75 | 110 22 | M6x20 | 36 18 & 8 8 7
A33*Z (9.5)
MS1H3-18C15CD-

N 4 0.5+0.75 | 110 22 | M6x20 | 36 18 & 8 8 719.5(11)
A33*Z
MS1H3-85B15CD- 7

N 4 0.5+0.75 | 110 22 | M6x20 | 36 18 & 8 8 7
A33*Z 8)
MS1H3-13C15CD- 8

N 4 0.5+0.75 | 110 22 | M6x20 | 36 18 & 8 8 7
A33*Z (9.5)

@ The unit of dimensions in the table is millimeter (mm).

&

NOTE

@ (-S4)* indicates the model with brake is S4 duty.

B Flange size: 180

KB2

@ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may
cause damage.

@ Parenthesized values are for motors with holding brake.

KB1
|
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z
t
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Shaft end dimensions Keyed shaft end
dimensions
Motor Model LL LC LE LA Lz KA1 KA2 KW | LG KB1 KB2
MS1H3-29C15CD- 197 136 177
R 180 | 3.2+0.3 | 200 4-013.5 138 4 10 18
A33*Z (273) (134) (253)
MS1H3-44C15CD- 230 169 210
R 180 | 3.2+0.3 | 200 4-013.5 138 74 10 18
A33"Z (307) (167) (286)
MS1H3-55C15CD- 274 213 254
R 180 | 3.2%£0.3 | 200 | 4-®135 138 74 12 | 18
A33*Z (350) (211) | (330)
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] ] 330 269 310
MS1H3-75C15CD 180 | 32403 | 200 | 4-0135 | 138 | 74 | 12 | 18
A33*Z (407) (267) | (386)
Weight
Motor Model LR s LB TP LK | KH LJ W T (ek'gg)
MS1H3-29C15CD- 15
5 79+1 35 | 1143| M12x25 | 65 | 30% | 03+0.75 | 10 | 8
A33*Z (25)
MS1H3-44C15CD- 195
) 79+1 35 |1143| M12x25 | 65 | 30% | 03+075 | 10 | 8
A33*Z (30)
MS1H3-55C15CD- 28
STH3-55C15¢ 113+1 42 1143 M16x32 | 96 | 378 | 03+075 | 12 | 8
A33*Z (38)
MS1H3-75C15CD- 2
STH3-T5CISC 113+1 42 1143 M16x32 | 96 | 378 | 03+075 | 12 | 8
A33*Z (42)

&

NOTE

2.3.4

@ The unit of dimensions in the table is millimeter (mm).

cause damage.

@ Parenthesized values are for motors with holding brake.

Outline Dimensions of ISMG Series Motor

19
Direction A h9 5

224

Solid shaft, forced air-cooled motor (ISMG1) (unit: mm)

154

@ The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N - m. Excessive torque may

Direction B

236

112

318

56—(0174

Standard component: Type A

round-head flat key 12x8x56
Compliance: GB/T 1096-2003

1 2—8027

— 40145 @@
6215
 © ©
N\
©
®
4-912 | 19
LIN >
w0 AN T
Mounting plate 0200
0224
254

278

Connector Model

Encoder Side

Aviation plug

MIL-DTL-5015 series 3102E20-29P

Motor Model Type

L (mm) ‘

K (mm) ‘

Weight (kg)
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ISMG1-95C15CD
415 285 45.2

ISMG1-12D20CD

ISMG1-14D15CD
450 312 51.9

ISMG1-18D20CD

ISMG1-17D15CD
A331FA 485 354 59

ISMG1-23D20CD

ISMG1-22D15CD
520 396 66

ISMG1-28D20CD

ISMG1-30D15CD
590 471 79.8

ISMG1-41D20CD

The following table lists the dimensions of motor with brake:

Motor Model Type L (mm) K (mm)
ISMG1-95C15CD
ISMG1-11D17CD A334FA 480 396

ISMG1-12D20CD

ISMG1-14D15CD
ISMG1-16D17CD A334FA 515 436
ISMG1-18D20CD

ISMG1-17D15CD
ISMG1-20D17CD A334FA 550 471
ISMG1-23D20CD

ISMG1-22D15CD
ISMG1-24D17CD A334FA 585 506
ISMG1-28D20CD

ISMG1-30D15CD
ISMG1-34D17CD A334FA 655 576
ISMG1-41D20CD

Note: The standard models are A3 series.

The mounting baseplate is optional, and used only for ISMG1-22D15CD-A331FA and ISMG1-30D15CD-
A331FA or when required. The K value is the clearance of the mounting baseplate.

The mounting baseplate is optional, and used only when required.

2 Solid shaft, forced air-cooled motor (ISMG2) (unit: mm)
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Standard component: Type A

round-head flat key 14x9x90
Compliance: GB/T 1096-2003

Connector Model

Encoder Side

Aviation plug MIL-DTL-5015 series 3102E20-29P
Motor Model L (mm) K (mm) Weight (kg)
ISMG2-31D15CD-A331FA
575 360 122
ISMG2-42D20CD-A331FA
ISMG2-42D15CD-A331FA
625 370 141.3
ISMG2-57D20CD-A331FA
ISMG2-52D15CD-A331FA
675 476 158.4
ISMG2-70D20CD-A331FA
ISMG2-60D15CD-A331FA
725 476 175.4
ISMG2-80D20CD-A331FA
ISMG2-80D15CD-A331FA 825 583 217

The standard models are A3 series.

ZQ @ [1] Install the drive unit within the specified ambient temperature range. When the servo drive is

installed in an electric cabinet, the temperature inside the cabinet must be within the specified range.

NOTE

The mounting baseplate is optional, and used only when required.




Wiring

Chapter3 Wiring

/I\ WARNING

@ Read content in Safety Precautions carefully. Failure to comply may cause serious consequences.

/A WARNING

@ Never power the drive with the IT grid. Use the TN or TT grid instead. Failure to comply may
result in an electrical shock.

@ Connect an electromagnetic contactor between the power supply and the main circuit of the
drive (single-phase: L1 and L2; three-phase: R, S, and T phases), to form a structure that can cut the
power supply on the power side of the drive. If no electromagnetic contactor is connected, continu-
ous large current upon faults may cause a fire.

@ Ensure that the input voltage of the drive is within the allowable range. Failure to comply may
result in product fault.

@ Do not connect the output terminals U, V, and W of the drive to a three-phase power supply. Fail-
ure to comply may result in physical injury or a fire.

@ Do not connect the motor terminals U, V, and W to a mains power supply. Failure to comply may
resultin physical injury or a fire.

@ Use the ALM (fault signal) to cut off the main circuit power supply.

/I WARNING

@ Do not connect the drive protective earth (PE) terminal to that of the control cabinet. Failure to
comply may result in an electric shock.

@ Ground the entire system. Failure to comply may result in malfunction.

/A WARNING

C__/'mmin

@ After power-off, wait at least 15 minutes before further operations because residual voltage exists
after power-off. Failure to comply may result in an electric shock.
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/A CAUTION

@ The specifications and installation method of external cables must comply with the applicable
local regulations.

@ Follow the precautions below when using the servo system on a vertical axis:
@ Deploy safety devices to prevent workpieces from falling in the alarm or overtravel state.

@ Ensure correct polarity of the positive and negative electrodes of the 24 V power supply. Failure
to comply may result in physical injury or product damage.

@ Follow the precautions below when wiring the power supply and main circuit:

€ When the main circuit terminal is a connector, remove the connector from the drive before wir-
ing.

@ Only one cable can be inserted into one interface of the connector.

@ Prevent short circuit between the core and adjacent cable due to burrs on the core when insert-
ing the cable.

@ Do not insulate the connection part of power supply terminals. Failure to comply may result in an
electric shock.

@ Do not connect a 220 V drive directly to a 380 V power supply.

@ Configure a circuit breaker or other safety devices to prevent fire caused by short circuit of exter-
nal cables.

@ When an alarm signal is detected, cut off the power supply of the main circuit and set S-ON to
OFF.

@ Connect the drive to the motor directly, without connecting any electromagnetic contactor be-
tween them. Failure to comply may result in product fault.

@ Never place cables under heavy objects or drag cables vigorously. Failure to comply may result in
an electric shock due to cable damage.

@ When connecting DO terminals to relays, ensure correct polarity of the flywheel diode. Incorrect
polarity can result in product damage or signal output failure.

@ Separate the main circuit cables from the 1/O signal cables and encoder cables by at least 30 cm.
Failure to comply may result in product malfunction.

@ Use twisted pairs or multi-conductor shielded twisted pairs as the 1/0 signal cable or encoder
cable. Failure to comply may result in product malfunction.

@ The maximum wiring lengths of the I/0 signal cable and the encoder cable are 3 m and 20 m,
respectively.

@ Use anoise filter to reduce electromagnetic interference on electronic devices around the drive.
@ To avoid damage to the product, take appropriate shielding measures in places subject to:

@ Disturbance caused by static electricity

@ Strong electric field or strong magnetic field

@ Radioactive rays
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3.1 Servo System Wiring

24VDC power supply 24VDC

Power supply
Three-phase 380 VAC

Circuit breaker for wiring L4

Cable for servo drive
Protects the power cable and '"

analog monitorin
cuts off the circuitin T oo
case of overcurrent. —
Noise filter
Avoids external noise
from the power cable.
CAN or RS485
Electromagnetic 7:‘@
contactor -
Turns on or off the servo o
motor power supply. = ol o . PR
Install a surge protection o| [El | [Ef Two communlgatlgn RSZ32
device before use. = w| = |lo| || cablesfor multi-drive
= = parallel connection | —ff] "ﬂﬂD
f =
iy
© © CAN or RS485
o
b
5 5 o Servo drive 1/0 cable
© © (prepared by user)
i::ﬁ? Servo motor
8lAm 8 Am 3 Am encoder cable
SN s|lA &|lA
2|@omn | [l | | @ronin | [l | 3| @roma
= S| £
¢
) 4
RIS ;
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® - 74Battery box
=iy
System ground

Brake power supply ~ 24VDC
24 VDC power supply, used =/l
when the servo motor is I‘
configured with a brake.

Electromagnetic
contactor

Controls signal to
turn on or off the brake power supply
Install a surge protection device before use.

Figure 3-1 Wiring of three-phase 380 V system

The servo drive is directly connected to an industrial power supply, with no isolation such as a trans-
former. In this case, connect a fuse or a circuit breaker to the input power supply to prevent cross electric
shock. Connect a residual current device (RCD) against both overload and short circuit or a specialized
RCD combined with protective grounding to enhance system safety.

Do not use the electromagnetic contactor to run or stop the servo motor. The servo motor, as a high-in-
ductance device, may generate an instantaneous high voltage which may damage the contactor.

Ensure sufficient power capacity when connecting an external control power supply or a 24 VDC power
supply, especially when using the power supply to power multiple servo drives or brakes. Insufficient
power capacity will lead to insufficient supply current, resulting in failure of the servo drive or brake. The

brake must be powered up by a 24 VDC power supply. The power must match the motor model and meet
the brake power requirements.

3.2  Terminals of Power Supply Unit

Prepare an MD810 series power supply unit before using this product. For specifications of the related
power supply unit, see the MD810 Series Standard Drive (Multidrive System) Advanced User Guide.
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3.3 Terminals of Drive Unit

3.3.1 Arrangement of Drive Unit Terminals

R

CN5

GND | | GND

AO1 | | AO2

CN3 C!\M

CANH

CANL

GNDG

RS485+

RS485-

RS232-TXD

RS232-RXD|

GND

I Inovance

CN2

PS+

PS-

+5V

GND

CN1

GND

31

DO4+

DI7

+24V

DO3-

DI6

Al2

DO3+

DI5

GND

DO2-

DI3

Al1

DO2+

PULLHI

PAO+

DO1-

HPULSE

PAO-

DO1+

SIGN+

PBO-

Dl4

HPULSE+

PZO-

DI1

SIGN-

PBO+

DI2

HSIGN-|

DO4-

COM+

PULSE+

DO5-

DI9

HSIGN+

DO5+

PZO+

PULSE-

GND

COM-

PZ-OUT|

DI8

44

30

+5V

Figure 3-2 Terminal arrangement in a drive unit

The preceding figure shows arrangement of the terminals in the servo drive.
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3.3.2 Functions of Drive Unit Terminals

Table 3-1 Terminal names and functions

Terminal Sym-
bol y Terminal Name Terminal Function
Main circuit power input
+, - . P P Used for bus input
terminals
Servo motor connection
u,Vv,Ww . Connected to U, V, and W phases of the servo motor
terminals
Two PE terminals connected to those of the power supply and the servo
PE Grounding . P PRy
motor, respectively
CN1 Control signal terminal -
24V power supply termi-
24V/COM nal P PPY External 24 V control power and brake power input terminals

3.4  Connection Between Power Supply Unit and Drive Unit

3.4.1 Connection Through DC Bus
Remove the operating panel cover of the drive unit. Connect the power supply unit to the drive unit with
the DC busbar.
Note!

The pre-installed connector (busbar) is used for electrical connection of the device. Connection using a
lead wire cannot guarantee the running stability and safety of the device.

Connecting Busbars

(1) Loosen the screw of the keypad. Remove the cover and keypad, as shown in the following figure.

Lift the cover of the operating panel.
Rem igur

Note! Power off the drive at least 10 minutes before removing the cover.
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(2) Loosen (not remove) the screw on the DC busbar. Turn over the DC busbar to connect it to the next device.

Note: For the 50 mm wide model, the busbar is not pre-installed on the device. Instead, it is contained in the packing
box. In this case, remove the busbar terminal screws before installing the busbar.

Rotary-type busbar joint Rotary-type busbar joint

(‘
, (.7(‘12
o oo oo O

Power supply unit Drive unit  Driveunit  Drive unit

(3) Tighten the screws. Calibrate the torque of all screws. The recommended torque is2.6 N-mto 3 N-m.

3.4.2 PE Connection Diagram

Properly ground every device in the system. Connect the power supply unit, drive unit, and components
such as the filter and reactor to the PE copper busbar in the cabinet using the star connection method, as
shown in the following figure.

@ Drive unit grounding at the top
@ Drive unit grounding at the bottom

© Reactor grounding / A

T,
O Filter grounding \ {\ —!-—..T-!!
@ system grounding copper busbar N\ o N

~_ >

~ ~
-~ <
.~

@b@ooooooobodobooo#ff—j

Note: Both the top and bottom of a drive unit must be grounded. @ and @ in the diagram indicate the
two grounding points of the drive unit.

3.4.3 24V Control Power Supply

The power supply of the drive unit is divided into the control part and the power part. The control part is
preferably powered through the DC busbar that is connected to the power supply unit. It is recommend-
ed to connect the 24 V switched-mode power supply of the drive unit to an external power supply. This
ensures that the power supply to the control part of the drive unit is not affected after stop upon faults of
the power supply unit.

Note that the 24 V terminal of the drive unit must be correctly connected, as shown in the following figure.
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24 V power terminal
of the previous device

24 V power terminal
of the next device
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3.5 Main Circuit Wiring of Servo Drive
3.5.1 Recommended Models and Specifications of Main Circuit Cables
I [1 [T [
SO @
| iiiiliidil
N
o ol N B o e
°© @ o| o
Figure 3-3 Terminal block
Table 3-2  Structural data of terminal block
. u,V, W PE
No. Drive Model 5 5
mm AWG mm-= AWG
Three-phase 380V
1 TO05 3x0.75 18 0.75 18
2 TO09 3x15 16 15 16
3 T013 3x15 16 1.5 16
4 TO17 3x4.0 12 12
5 T025 3x4.0 12 12
6 T032 3x4.0 12 4 12
7 TO75 3x16 16 5
8 T091 3x16 16
9 T112 3x25 25
10 T150 3x50 1/0 50 1/0
Main Circuit Terminal PE Terminal
Structure Tightening . Tightening Torque
X(mm) | Y(mm) | Z(mm) Screw Toraua Screw Size (N-m)
22kWto 37 12 21 18 M6 SEMS screw 6 M6 6
kw
45 k\ll(vvco > 165 33 30 | M10 SEMS screw 25 M10 25
3.5.2 Cable Lug Selection
Recommended cable lugs are shown below.
. - V S
"A;’::{ ¥ & P
\\ﬁ;/’
GTNR series TNR series TNS series




Wiring

Appearance of cable lugs manufactured by Suzhou Yuanli Metal Enterprise Co., Ltd

A
y

, B ; -
s s s e (A v ,,,,, 4y
DI R B

N
Ve AN T Tt
; ) N i | d1 |D
d2

Figure 3-4 Dimensions of TNR series cable lugs

Table 3-3 Models and dimensions of TNR series cable lugs

Cable Size -
Model > D d1 E F B | 2 L | Current  Crimping
AWG/MCM mm (A) Tool

TNRO.75-4 22to0 16 0.25t0 1.0 2.8 1.3 4.5 6.6 | 80 | 43 15.0 10 RYO-8
TNR1.25-4 22to0 16 0.25t01.65 | 34 17 45 | 73 8 53 15.8 19 AK-1M

--|1d1 |D

A

o

Figure 3-5 Dimensions of GTNR series cable lugs

Table 3-4 Models and dimensions of GTNR series cable lugs (unit: mm)
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Figure 3-6 Dimensions of TNS series cable lugs

Table3-5 Models and dimensions of TNS series cable lugs (unit: mm)

Model D d1 E H K B d2 F L R | Crimping
Tool
GTNRL5-5 | 4.0 22 5.0 50 | 20 | 80 | 53 10 | 160 |,
GTNR2.5-4 5.0 43 18.0
8.0 1.0
GTNR2.55 | 45 29 7.0 2.0 53
6.0 20.0
GTNR2.5-6 102 | 64 | 08
GTNR4-5 53 20.0 RYO-8
52 36 7.0 60 | 20 | 100 1.0
GTNR4-6 6.4 YYT-8
GTNR6-5 6.0 53 23.0 RYO-14
10.0 12
GTNR6-6 6.0 42 9.0 3.0 6.4 7
75 26.0
GTNR6-8 120 | 84 1.0
GTNR10-6 6.4 26.5
7.0 5.0 9.0 80 | 35 | 124 13
GTNR10-8 8.4 275
GTNR16-6 6.4
7.8 58 | 120 | 80 | 40 | 124 13 | 310
GTNR16-8 8.4
GTNR25-6 8.0 140 | 64 | 20 | 320
GTNR25-8 | 95 75 | 120 | 90 | 45 | 155 | 84 16 | 340 CT-38
GTNR25-10 105 175 | 105 | 14 | 370 CT-100
GTNR35-6 6.4
9.0 15.5 28 | 380 |10
GTNR35-8 | 114 86 | 150 5.0 8.4
GTNR35-10 105 175 | 105 | 25 | 405
GTNR50-8 8.4
126 96 | 160 | 110 | 6.0 | 180 28 | 435
GTNR50-10 105
GTNR70-8 8.4
GTNR70-10 | 150 | 120 | 180 | 130 | 70 | 210 | 105 | 28 | 500 CT-100
GTNR70-12 13.0 14
GTNR95-10 105
174 | 135 | 200 | 130 | 9.0 | 250 39 | 550
GTNR95-12 13.0
GTNRI120-12 14.0 13.0 60.0
198 | 150 | 220 100 | 280 47 16
GTNRI120-16 16.0 17.0 64.0
GTNRI150-12 13.0
212 | 165 | 260 | 160 | 110 | 300 47 | 690
GTNRI50-16 17.0 RYC-150
GTNRIS5-16 | 235 | 185 | 320 | 17.0 | 120 | 340 | 170 | 50 | 780 | 24
GTNR240-16 17.0
265 | 215 | 380 | 200 | 140 | 380 55 | 920
GTNR240-20 21.0
FL—>
i
Bl  d2| b ] - §d1
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Model D d1 E H K B 42 F L R | Crimping
Tool
TNSL55 | 4.0 22 5.0 5.0 2.0 8.0 53 1.0 160 |
TNS2.5-4 5.0 43 18.0
8.0 1.0
TNS255 | 45 2.9 7.0 2.0 53
6.0 20.0
TNS2.5-6 102 | 64 | 08
TNS4-5 53 20.0 RYO-8
5.2 36 7.0 6.0 20 | 100 1.0
TNS4-6 6.4 YT-8
TNS6-5 6.0 53 23.0 RYO-14
10.0 12
TNS6-6 6.0 42 9.0 3.0 6.4 7
75 26.0
TNS6-8 120 | 84 | 10
TNS10-6 6.4 26.5
7.0 5.0 9.0 8.0 35 | 124 13
TNS10-8 8.4 275
TNS16-6 6.4
7.8 58 | 120 | 80 40 | 124 13 | 310
TNS16-8 8.4
TNS25-6 8.0 140 | 64 | 20 | 320
TNS25-8 | 95 75 | 120 | 90 45 | 155 | 84 | 16 | 340 CT-38
TNS25-10 105 175 | 105 | 14 | 370 CT-100
TNS35-6 6.4
9.0 155 28 | 380 |10
TNS35-8 | 114 86 | 15.0 5.0 8.4
TNS35-10 105 175 | 105 | 25 | 405
TNS50-8 8.4
126 96 | 160 | 110 | 60 | 180 28 | 435
TNS50-10 105
TNS70-8 8.4
TNS70-10 | 150 | 120 | 180 | 130 | 7.0 | 210 | 105 | 28 | 500 CT-100
TNS70-12 13.0 14
TNS95-10 105
174 | 135 | 200 | 130 | 90 | 250 39 | 550
TNS95-12 13.0
TNS120-12 14.0 13.0 60.0
198 | 150 | 220 100 | 280 47 16
TNS120-16 16.0 17.0 64.0
TNS150-12 13.0
212 | 165 | 260 | 160 | 110 | 300 47 | 69.0
TNS150-16 17.0 RYC-150
TNS185-16 | 235 | 185 | 320 | 170 | 120 | 340 | 170 | 50 | 780 | 24
TNS240-16 17.0
265 | 215 | 380 | 200 | 140 | 380 55 | 920
TNS240-20 21.0

3.6 Connection Between Drive Unit and Motor

3.6.1 Grounding Requirements

Properly ground the PEs of the servo drive and servo motor.
3.6.2 Connection with MS1 Series Motor

1 Power cable connection
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Figure 3-7 Example wiring of power cables between servo drive and servo motor

Table 3-6 Power cable connectors on the servo motor side

Flange Size of Applica- .
Connector Appearance Pin Arrangement
ble Motor™ PP ! g
Pin No. Signal Color
1 PE Yellow/green
Terminal-type motor: 2 w Red
40
60 3 \% Black
80 4 u White
Black 6-pin connector 5 Brake (polarity Brown
6 insensitive) Blue
Table 3-7 Power cable connector (motor side) of lead-type motor
Flange Size of Applica-
gble Motor[gp Connector Appearance Pin Arrangement
Pin No. Signal Color
— 1 U White
P
Lead-type motor: . 2 v Black
40
60 4 W Red
80 5 PE Yellow/green
Black 6-pin connector 3 Brake (polarity Brown
5 insensitive) Blue

Table 3-8 Power cable connector (servo motor side)
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Flange Size of Applica-

ble Motor'” Connector Appearance Pin Arrangement
Pin No. Signal Color
B u Blue
I v Black
100
130 F w Red
G PE Yellow/green
3108E20-18S military-specification aviation c
plug of MIL-DTL-5015 series Brake (polarity -
E insensitive) i}
Table 3-9 Power cable connector (servo motor side)
Flange Size of Applica-
gble Motor[gp Connector Appearance Pin Arrangement
Pin No. Signal Color
A u Blue
C V Black
180 E w Red
F PE Yellow/green
3108E20-22S military-specification aviation 8
plug of MIL-DTL-5015 series Brake (polarity
D insensitive) )

4

NOTE

to Inovance cables.

2 Absolute encoder connection

B Installation of the battery box for the absolute encoder
The battery box (model: SV82-C4) is optional and includes:
@ One plastic box
@ One battery (3.6 V, 2600 mAh)
® Two M3x10 flat-head screws
@ One M3x10 pan-head screw
® Terminal block and crimping terminal

1) Installing the battery box

@ The flange size refers to the width of the mounting flange.
@ Power cable colors are subject to the actual product. Cable colors mentioned in this guide apply
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Figure 3-8 Installation of the battery box for absolute encoder (SIZE2, bottom view)

Fix the battery box with two flat-head screws.

@ The flat-head screws correspond to the flat-head slots.

2) Removing the battery box

The battery may leak its liquid after long-term use. Replace the battery every two years. Remove the bat-
tery box in steps reverse to the installation steps.

Do not pinch the connector cable when closing the battery box cover.

Do not pinch the connector
cable when closing the
battery box cover.

Single axis

Note: Improper use of the battery may result in battery leakage which will corrode the components or
cause the battery to explode. Abide by the following requirements during use:

®
@)

Install the battery in the correct +/- polarity.

Leaving a battery that has been used for a long time or is no longer useful inside the device can
cause battery leakage. The electrolyte inside the battery is highly corrosive and conductive,
which not only corrodes surrounding components but also gives rise to the danger of short cir-
cuit. Replace the battery periodically (recommended period: once every two years).

Do not disassemble the battery because the internal electrolyte may spread out and cause phys-
ical injuries.

Do not throw a battery into the fire or heat up the battery. Failure to comply may cause an explo-
sion.

Prevent battery short circuit. Do not strip the battery tube. If terminals + and - of the battery
come into contact with metals, a large current will be generated, which will deteriorate the bat-
tery power and even incur the risk of explosion due to violent overheating.
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® This battery is not rechargeable.

@ Dispose of the retired battery according to local regulations.

3) Selecting a battery

Select an appropriate battery according to the following table.

Table 3-10 Description of absolute encoder batteries

. . Ratings Requirement
Battery Specifications Item and Unit - -
Min. Typical Max.
Ext [ batt lt-
xrernat battery vo 3.2 3.6 5 In standby state
age (V)
Circuit fault volt
reutfautvoltage - 2.6 In standby state
v)
B
attery al(avr)m voltage 285 3 315
Output: 3.6V, 2500 mAh - ;
- 2 During normal operation
In standby state, shaft at a
Recommended manufacturer and Current consumed - 10 standstl
model: Shenzhen Jieshun, LS14500 | by the circuit (uA)
80 In standby state, shaft
rotating
0 i -
perating tempera 0 40
ture (°C)
<t " " Same as the motor
orage (igpera ure |, 60

The preceding values are obtained under an ambient temperature of 20°C.

Note:

B The "normal operation" means that the absolute encoder supports single-turn or multi-turn data
counting and transmission. Power on the servo drive after connecting the absolute encoder properly.
The encoder starts data transmission after a short delay of about 5s after power-on. The motor speed
must be lower than or equal to 10 RPM during transition from the standby state to the normal oper-
ation state (upon power-on). Otherwise, E740.0 (Encoder fault) may be reported. In this case, power
off and power on the servo drive again.

B The "standby state" means that the encoder performs multi-turn counting by using the power from
an external battery when the servo drive power supply is off. In this case, data transmission stops.

4) Battery design life

The following calculation only takes into account the current consumed by the encoder and does not
cover the current consumed by the battery.

In the following table, T1 represents the duration in which the drive works normally per day. T2 represents
the duration in which the motor rotates after the drive is powered off. T3 represents the duration in which
the motor stops after power-off [unit: hour (h)].

Example:

Table 3-11 Design life of the absolute encoder battery

Item Schedule 1 Schedule 2
Working days in different operatin
gconi/:iitions per yearp ° 313 52
T1(h) 8
T2 (h) 0.1
T3 (h) 15.9 24
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Capacity consumed peryear=(8 hx2 yA+0.1hx80 uA+159h x 10 uA) x 313+ (0hx2 uA+0h x 80 pA +
24 h x 10 pA) x 52 = 70 mAH

Design life = Battery capacity/Capacity consumed per year = 2600 mAH/70 mAH = 37.1 years

B Wiring of battery box and signal cables for the absolute encoder

i

A

Figure 3-9 Example wiring of battery box and signal cables for the absolute encoder

Color coding of lead wires of the battery box:

Red: Positive

Black: Negative

Figure 3-10 Lead wires of the absolute encoder battery

Store the encoder under required ambient temperature and with its battery securely connected and ade-
quately charged. Failure to comply may cause the encoder to lose the position information.

Table 3-12  Encoder cable connector of terminal-type motor encoder (9-pin connector)

7-pin connector

Flange Size of Appli- Pin Arrangement
o Connector Appearance - -
cable Motor Pin No. Signal Color | Type
& ! PSt Blue | 1yyisted
g 2 PS- Purple pair
=
5 7 BV Red | Twisted
< 8 oV Orange | Pair
@
Terminal-type motor: DB9 male Enclosure PE
40 1 PS+ Blue | Twisted
60 2 PS- Purple pair
80
g 3 DC+ Brown | Twisted
g 4 DC- Black | Pair
@,
& 5 BV Red | Twisted
6 oV Orange | Pair
7 PE
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2

[1] The flange size refers to the width of the mounting flange.

NOTE
Table 3-13 Encoder cable connector of lead-type motor (9-pin connector)
Flange Pin Arrangement
Size of
Appli- Connector Appearance . .
cable Pin No. Signal Color | Type
Motor™
. 1 PS+ Blue | Twist-
[} .
3 2 PS- Purple ed pair
3 g 7 +5V Red | Twist-
g o 8 oV Orange | ed pair
2 -
Lead-type ° ® DBY male Enclosure PE - -
motor: ]
40 1 Battery+ Brown | Twist-
60 So "'!"’]II 4 Battery- Black | ed pair
80 %% = wewedfmmmyssﬁe/ ©© .
a8 5 3 PS+ Blue Twist-
g3 5] ) d pai
= ». |9-pin connector 6 PS- Purple | €9 Palr
°° & - 9 5V Red i
® |Recommended: Plastic enclosure: Twist-
AMP172161-1 8 GND Orange | €d pair
Terminal: AMP 770835-1 7 Shield - -
[Q [1] The flange size refers to the width of the mounting flange.
NOTE
Table 3-14 Encoder cable connector of lead-type motor (9-pin connector)
Flange Pin Arrangement
Size of
Appli- . .
cable Pin No. Signal Color | Type
Motor™ Connector Appearance
1 PS+ Blue | Tuist-
4 2 PS- Purple | edpair
5
o
= ! oV Red | Twist-
D .
ed pair
2 8 (Y Orange P
g 0
100 "g DB9 male Enclosure PE - -
130 A PS+ Blue | Twist-
180 B PS- Purple | ed pair
= e E Battery+ Brown | Tuist-
g F Battery- Black | &d pair
a o
%. 9-pin connector G 5V Red st
Recommended: Plastic enclosure: N GND o ed pair
ran
AMP172161-1 anee
Terminal: AMP 770835-1 J Shield - -

NOTE

[1] The flange size refers to the width of the mounting flange.
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Table 3-15 Pin connection of 20-bit or 23-bit encoder cables of the IS810P series servo motor

Motor Side
DB9 at Drive Side )
Function 9-pin 20-29 Aviation Plugs
Signal Pin No. Pin No. Pin No.
PSt 1 Serial coimmunication 3 A
signal +
ps_ 5 Serial co.mmumcatlon 6 B
signal -
Y 7 Encoder +5V power 9 G
supply
Grounding terminal of
GND 8 encoder +5V power sup- 8 H
ply
PE Enclosure Shield 7 J

It is recommended to use 22 AWG to 26 AWG cables and matching terminals AMP170359-1 for 10B, 20B,
40B, and 75B series motors. If the cable needed exceeds the allowable length, increase the cross-section-
al area of the cable as appropriate. For details, see the following figure:

Table 3-16 Recommended cable specifications

Cable Size Q/km Allowable Cable Length (m)
26 AWG (0.13 mm?) 143 10.0
25 AWG (0.15 mm?) 89.4 16.0
24 AWG (0.21 mm?) 79.6 18.0
23 AWG (0.26 mm?) 68.5 20.9
22 AWG (0.32 mm?) 543 26.4

If cables above 22 AWG are required, contact Inovance sales personnel.

3.6.3 Connection with ISMG Series Motor

1 Power cable connection
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Figure 3-11 Example of connection between drive unit output and ISMG series motor

Sizes and wiring of external main circuit cables must comply with local regulations and related IEC re-
quirements.

Do not connect any capacitor or surge protection device at the output side of the drive. Failure to comply
may result in frequent triggering of the protection mechanism or even damage to the drive.

An excessively long motor cable may result in electrical resonance due to the distributed capacitance.
The electrical resonance may in turn damage motor insulation or cause high leakage current, triggering
the overcurrent protection mechanism of the drive. To avoid these problems, install an AC output reactor
close to the drive when the motor cable length exceeds 100 m.

Use shielded cables for motor output. Use a grounding bracket of cable shield to achieve all-round con-
nection with the shield, and crimp the drain wire of the shield to the PE terminal.

For the motor cable shield, use the shortest possible drain wire with a width no less than one-fifth of its
length.

Figure 3-12 Drain wire of the motor cable shield
Grounding terminal (PE)

Ground the PE terminal properly. The resistance value of the PE cable must be less than 10 Q. Failure to
comply may result in device fault or damage.

Do not connect the PE terminal to the N terminal for the neutral wire of the power supply.
Use a yellow and green cable to connect the protective grounding conductor.
Ground the main circuit shield at appropriate positions.

Install the drive on a conductive metal mounting surface. Ensure that the whole conductive bottom of the
drive is attached properly to the mounting surface.
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Install the filter and drive on the same mounting surface to ensure the filtering effect.

2 Encoder cable connection

Figure 3-13  Example wiring of encoder signal cables

Table 3-17  Connectors of encoder cables on the servo drive side

Pin Arrangement

Connector Appearance

Viewed from this side U

Recommended:

Plastic enclosure of the plug on the cable side: SZTDK
DB9P, black case

Core: SZTDK DB9IP soldering plug, blue

Pin No. Signal
1 PS+
2 PS-
5 PTC+
6 PTC-
I +5V
8 GND

Enclosure PE

Table 3-18 Connectors of encoder cables on the servo motor side
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Connector Appearance Pin Arrangement
Pin No. Signal -
3108E20-29S military-specification aviation plug of MIL- A pos
DTL-5015 series Twisted pair
B PS-
20-29 aviation plug G 45V
Twisted pair
H GND
J Shield
K PTC+
Twisted pair
L PTC-
Table 3-19  Pin relationship of encoder cables
20-29 Aviation Pl
Servo drive side . via |on. ugson
Function Motor Side
Terminal Signal Pin No. Pin No.
P+ 1 Serial co.mmunlcatlon A
signal +
Ps_ 5 Serial co.mmunlcatlon B
signal -
+
CN2 Y 7 Encoder +5V power G
supply
Grounding terminal of
GND 8 encoder +5V power H
supply
PE Enclosure Shield J
DO5+ 28 PTC+ K
CN1
DO5- 27 PTC- L

3 Precautions for wiring of encoder signal cables

Ground the shield of the encoder cable on both the drive side and the motor side. Otherwise, the drive
may report false alarms.

It is recommended to use a shielded twisted-pair cable sized 16 AWG to 26 AWG. The differential signals
must be connected to two corresponding core wires in the twisted-pair cable. The wiring length must be
as short as possible.

Do not connect cables to "reserved" terminals.

When determining the length of the encoder cable, take full account the voltage drop caused by cable
resistance and signal attenuation caused by distributed capacitance. Use shielded twisted pairs thicker
than 26 AWG (as per UL2464 standard) and keep the length within 10 m. For a greater length, use thicker
cables, as described in the following figure.

Table 3-20 Recommended cable specifications

Cable Size Q/km Allowable Cable Length (m)
26 AWG (0.13 mm?) 143 10.0
25 AWG (0.15 mm?) 89.4 16.0
24 AWG (0.21 mm?) 79.6 18.0
23 AWG (0.26 mm?) 68.5 20.9
22 AWG (0.32 mm?) 543 26.4
21 AWG (0.41 mm?) 4.7 335

When determining the length of the encoder cable, take full account the voltage drop caused by cable
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resistance. Pay attention to the power capacity during power distribution to ensure that the strength of

signals and power arriving at the drive input side is sufficient. Shielded twisted-pair cables thicker than 26
AWG are recommended.

The encoder cable and power cable must be separated by at least 30 cm.

If the encoder cable is too short and an extension cable is required, ensure the shields of two separate
cables are well connected to ensure reliable shielding and grounding.

ISMG motor temperature detection

Note: PTC temperature detection is not available in models IS810P T025 and below. If you need this func-
tion, contact Inovance sales personnel for customization.

Motor fan wiring

The motor fan uses a single-phase 220 V input power supply, of which the PE terminal must be grounded.
Wire the fan cable according to the following figure.

Note! Do not connect the fan power cable to a three-phase power supply. Failure to comply may result in
fan damage.

Fan power supply
Used by the forced
air-cooled motor

Electromagnetic contactor
Controls signals to turn on or
off the brake power supply.
Install a surge protection
device before use.

Motive power

g & 44
= : a Power cable of the motor fan
TOND D[
W V U [
L DHDH D H®
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3.7

Connection of Control Signal Terminals

132

133]

134

20|

135]

[21]

136

2]

137

23]

| 38]

| 24]

139

[25]

140

26|

|41

27|

142

128

143

29|

[44]

CN1

GND

31

DO4+

D17

+24V

DO3-

DI6

A2

DO3+

DI5

GND

DO2-

DI3

Al1

DO2+

PULLHI

PAO+

DO1-

HPULSE:

PAO-

DO1+

SIGN+

PBO-

DI4

HPULSE+

PZO-

DI1

SIGN-

PBO+

DI2

HSIGN-

DO4-

COMH

PULSE+

DO5-

DI9

HSIGN+

DO5+

PZO+

PULSEH

GND

COM-

PZ-OUT]|

DI8

44

30

Figure 3-14  Pin arrangement of drive control circuit terminal connector

CN1 terminal:

Plastic housing of the plug on the cable side: DB25P (SZTDK), black

Core: HDB44P bonding wire, male (SZTDK)
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— Servo drive
“ Standard wiring of speed control mode
Analog speed signal AlL{20
linput 10V T
| Inputimpedance: about9kQ |V
Analog torque limit A AI2[18
'signalinput=10V | / oD L19
Input impedance: about 9k |V pa
| 3
P | A0 1 %
| .. P I
| ‘ Standard wiring of position control mode ‘ | GND
| 2.4k0 | s
I I
Internal 24 V power supply
I 2.4k0 I
| for open collector output £9EEHL 135 | | w02 | %
I 2400 I
| PULS PULSE +] 41 | oND V/
I ES I
| [CW phase A] PULSE <[43 | & L
I I
! Low-speed pulse 2:4k0 ! &
| position reference 24k |
| |
! 2400 !
: Sion SIGN_+|37 - :
| [CCW phase B] _SIGN -[39 - |
I
| | 7),00 1+
| | -
I HPULSE AL HPULSE 438 I 64DO1-
I I
| High-speed | [CWPhaseAl [T heuse 36 J> |
| pulse position U |
:reference l S4bo2+
Max. 4 MH: ! -«
[ ‘ HSIGN A HSIGN 442 | 4,),002-
I I
| [CCW phase B] / HSIGN {40 J> |
| v |
! I 34003+
I I
I GND |29 i < 2),003-
| GND I
| v é/ Note 2 - I
| | 1),004+
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ——
<2 )o0a-
(oo4-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
Py I
|| Standard wiring of torque control mode i 28 4 DOS5+
! N ! { DO 5-
Analog torque signal <A aLl20 }
input £10V / |
Inputimpedance: about IR 1y |
| Encoder frequency-division
: | pulse differential output
Analog speed limit A a2 lis |
I signal input=10V / oND 19 |
I
Inputimpedance: about 9 kQ v L | 2L PAO + 0
; . ' ey 2av 2 | pro - v/ J> Phase A output
7777777 77”777%)7777777777777777777Jpowersupp\y 17
coM + 11
25 | PBO +! )
. DIL) 9 E@ 23 | PBO - / J> Phase B output
v
4.7kQ
— D210 ?—@ 13/ P20 +i p
24 ) PZO - / J> Phase Z output
, DI3| 34 4-;7 kQ E%:% v
29 ), GND |
ﬁ :g ] GND
, pial s | 47kQ $ é/ <
44 |, PZ-OUT
" DI6,}32 @@ K Encoder phase Z
24 GND___ open collector output
, DI7.| 31 47kQ ﬁ:g GND
Tsdsy
CcoMm ,% GND

PE shield connected
to connector housing

Figure 3-15 Example wiring of three control modes
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3.7.1 Position Reference Input Signals

The following describes terminals of the user interface connector used for ordinary and high-speed refer-
ence pulse input signals and reference sign input signals.

Table 3-21 Description of position reference input signals

Signal Pin No. Function
PULSE+ 41 Low-speed pulse reference Input pulse format:
PULSE- 43 input mode: Direction + Pulse
SIGN+ 37 Differential drive input Phase A/B quadrature pulse
SIGN- 39 Open collector CW/CCW pulse
" HPULSE+ 38
Position reference High-speed pulse input reference
HPULSE- 36
HSIGN+ 42 , - .
HSIGN- 20 High-speed position reference signs
PULLHI 35 External power input terminal of reference pulse
GND 29 Signal ground

Reference pulses and signs on the host controller side can be output through the differential drive or
open collector. The following table lists the maximum input frequency and minimum pulse width of these
output modes.

Table 3-22 Correspondence between pulse input frequency and pulse width

Pulse Mode Max. Frequency (pps) Min. Pulse Width (us)
Ordi- Differential 500 k 1
nary Open collector 200 k 2.5
High-speed differential 4 M 0.125

1 Low-speed pulse reference input

1) Differential drive mode
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Host controller

GND%

2) Open-collector mode

Host controller

Servo drive
=
LA PULSE+ 41 240 Q
| | — v
| / | PULSE- 43 1 *’(
iv l
o
o
L SIGN+| 37 240 O
T | - - r
| / | SIGN-|39 X ‘“(f
Vo
o
o
-
o GND |29
S il
(a) If the internal 24 V power supply of the servo drive is used:
Servo drive
124V 24V
power supplx 17 T
PULLHI 35 24K
- PULSE+ | 41 | 2400 7
I | -
5 PULSE- | 43 3 ‘“(
| |
i / i 2410
‘ \
Vo SIGN+ |37 | 2400 7
| | | I -
N SIGN- | 39 4 %*(
T | I
‘ [
| / | COM- |14
f |
‘ |




Host controller

Servo drive

B Incorrect wiring: Pin 14 (COM-) is not connected, leading to failure in forming a closed-loop circuit.

Host controller

24V
C0 17 I
I |
I I
| |
! |
o
|
! |
L PULLHI |35  24k0
o -
L PULSE+ |41 2400
T | T
I | A=
! ! 43
I |
o
! I
o 24k0
|
! I
E o SIGN+ |37 2400
T | T
‘ [ Aly=
‘\\ ) 39 A
é COM- |14

Servo drive
+24V 24V
power supply 17 T
PULLHI_ 35 2410
- PULSE+ 41 2409 7
I | - -
'y !!»(
3 Al PULSE- .43 4 |
‘ / ;
! |
}\/ ‘
A 2410
|
! |
o SIGN+ _ 37 240 Q
| * L
! | -
Lol SIGN-_.39 7‘%*(7
T T
|
| / i 14
Vo ’
Mo ‘ V\
é N

‘ Pin 14 (COM-) not connected ‘

(b) If an external power supply is used:

Scheme 1: Using the built-in resistor (recommended)
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Host controller

"

Host controller

Servo drive
External +24 VDC 24\
17
PULLHI |35  24kQ
7 PULSE+ |41 | 200 :
| | —
N PULSE- | 43 2 **(
! I
/|
AV
! I
o SIGN+ |37 | 2400 .
| | L T ] -
N SIGN- |39 £ ’“{7
T |
! I
l / } 14
v &
\ /
\é// v
External OV
Servo drive
24V
External +24 VDC > 174—(
External 0V 1 \‘
xterna | }‘ PULLHI 35  24k0
~ . 2400
| PULSE+|41 240 5
| ; T -
| PULSE-|43 A *’(
! I
! I
o
o 24k0
! |
|
1 SIGN+ |37 2400
| | — - - I
| SIGN- |39 x **(
)
é) 14

Scheme 2: Using an external resistor
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Host controller Servo drive

24V

Exterggl +24VDC

}/ \} PULLHI | 35

Rl | 5! PULSE+|41 240 Q

LT T | T T~
| -
| / | PULSE-|43 A **(

-+ v

! |
! |
! |
! |
o
I |

RL | ] SIGN+ |37 2400

L T ; T LT ] - T
| / | SIGN- |39 X ’!*(f
[ |
|

41 ] 14
N
External 0V
Host controller Servo drive

24V

External +24 VDC

|

/ PULLHI | 35
RL | ! PULSE+|41 240Q

/ PULSE- | 43 x *:q

SIGN+ |37 240 O

E R1

A

/

[
i
s

1
! I
! I
! I
! |
f I
! I
! |
| ,

I
! I
! |
! I
! I
I I
! I
‘ [
! I
‘ \
I

I
f T
‘ \
I

I
! I
T

I
I

I
! |

SIGN- |39
\ | 14
v o :
External 0V
Sel istor R based on the following formula, —S&1 = 1omaA
elect resistor ased ontheto OWIng ormula. R1+240 —

Figure 3-16 Recommended resistance of R1

VCC Voltage R1 Resistance R1 Power

24V 2.4kQ 0.5W
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12v 1.5kQ 0.5W

The following figures show examples of incorrect wiring.

B Incorrect wiring 1: The current limiting resistor is not connected, resulting in terminal burnout.

-92-

Host controller Servo drive
24V
7o ]
External +24 VDC 2
Current limiting resistor
not connected
[
| \: PULLHI |35
.~ . | PULSE+|41 240 Q
N T | LT T
| -
! / | PULSE- 43 A L{
< v
! |
! |
! |
L
! |
.~ 7l SIGN+ |37 2400
N f T LT T
) | ! 1[1(
} / | SIGN- |39 4 |
Vo
Lo 14
e X
External 0V

B Incorrect wiring 2: Multiple terminals share one current limiting resistor, resulting in a pulse receiving
error.
Host controller Servo drive
24 V
i
External +24 VDC
Terminals not connected
to current limiting
resistors separately

}/ \; PULLHI | 35
| Nl PULSE+ 41 240 0
T | LT T
| ——
| / | PULSE- 43 x ’!*{

< v
! I
! I
! |
o
! I
.l SIGN+ |37 2400
i T LT =
| | -
} / | SIGN- |39 x ’!*(7
Vo

|
\ | 14
N
External OV
B Incorrect wiring 3: One of the SIGN terminals is not connected, preventing the two SIGN terminals

from receiving pulses.

X
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Host controller

External +24 VDC

Servo drive

24V

+

}/ | PULLHI | 35
RL | 7| PULSE+|41 240 0
T T | T B
| -
! / | PULSE-| 43 **’(
(VAR
[ |
! |
SIGNsignal | |
not connected }
! |
, | 7l SIGN+ |37 240 0
~ _ ; T 1 F - T
| / | SIGN-_|39 x ‘“(7
Vo
L 14

Incorrect wiring 4: Terminals are connected incorrectly, resulting in terminal burnout.

Host controller

Collector signal not
connected to the
specified terminal

’

N

N
External 0V

Servo drive

24V
a1
External +24 VDC
7 PULLHI 35
RL | ! PULSE+ 41 2400
T T | | — I
| -
| / | PULSE- |43 % ’“{7
o
L
|
! |
o
! |
RL T 51 SIGN+ |37 240Q
L T ; T L f - T
. | / | SIGN-_ 39 % ‘“(7
Vo
Lo 14

N
External 0V
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B Incorrect wiring 5: Multiple terminals share one current limiting resistor, resulting in a pulse receiving
error.

Host controller Servo drive A

24V

External +24 VDC )

Terminals are connected
to current limiting

resistors separately.
PULLHI |35

y & N\ PULSE+ |41 Zﬂﬂ B
o PULSE- | 43 1 *:(
a SIGN- | 39 1 1!1(7
ﬁ 14
AV
External 0V
Servo drive B
24V
a7
PULLHI35
Rl PULSE+|41 200 i
PULSE- | 43 i !!:<:7
& N SIGN+ |37 &Q i
o SIGN- |39 1 1!1(7
{ 14
A4
External 0V
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Host controller

External +24 VDC

Servo drive A

Terminals are not connected
to current limiting
resistors separately. PULLH|>>35

24V

~
External 0V

Rl PULSE+|41 2400 .
PULSE-| 43 :(7
RL | sIGN+ |37 240 Q 7
SIGN - | 39 Hi(

14

Servo drive B

24V

~
External 0V

PULLHL| 35

PULSE+ | 41 24009 .

PULSE-| 43 :(7

SIGN+ | 37 24009 7

SIGN- | 39 Hi(
14

-O5-
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2 High-speed pulse reference input

High-speed reference pulses and signs on the host controller side can be output to the servo drive only
through the differential drive.

Host controller Servo drive

")l HPULSE+| 38

M | HPULSE-| 36

GND%7

HSIGN - | 40

>
>

GND |29

A HSIGN+ | 42

/A\ CAUTION

@ The differential input must be 5 V. Otherwise, input pulses of the servo drive are unstable, result-
ing in the following situations:

@ Pulse loss during reference pulse input
@ Reference inverted during reference direction input
@ Connect 5V GND of the host controller to the GND of the servo drive to reduce noise interference.
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3.7.2 Analog Input (Al) Signals

Table 3-23 Al signal description

Default Func-

Signal . Pin No. Function
tion
Al2 18 Ordinary Al signals
Resolution: 12-bit
Analog AlL 20 Input voltage: Max. =12V
GND 19 Al signal ground

The terminals for analog speed and torque signal input are All and Al2, resolution of which is 12-bit. The
voltage value is set in group HO3.

The input voltage range is -10 V to +10 V.
The maximum allowable voltage is =12 V.
B Inputimpedance: about 9 kQ

Servo drive

N About
L Al |20 9kQ
-10Vto+10V T < ‘ / ;
% i About
LA | AR |18 9kQ
-10Vto+10V <«
T b GND | 19

& <
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3.7.3 Digital Input/Digital Output (DI/DO) Signals
Table 3-24 Description of DI/DO signals
Signal Default Function | Pin No. Function
DI1 P-OT 9 Positive limit switch
DI2 N-OT 10 Negative limit switch
DI3 INHIBIT 34 Pulse input inhibited
DI4 ALM-RST 8 Alarm reset (edge valid)
DI5 S-ON 33 Servo ON
DI6 ZCLAMP 32 Zero clamp
DI7 GAIN-SEL 31 Gain switchover
DI8 HomeSwitch 30 Home switch
DI9 Reserved 12 -
+24V 17 Internal 24 V power supply
Voltage range: 20V to 28 V
COM- 14
General Max. output current: 200 mA
COM+ 11 Common DI terminal
DO1+ S-RDY+ T
Servo ready
DO1- S-RDY- 6
DO2+ COIN+ 5 -
Positioning completed
DO2- COIN- 4
DO3+ ZERO+ 3
Zero speed
DO3- ZERO- 2
DO4+ ALM+ 1
Fault output
DO4- ALM- 26
DO5+ HomeAttain+ 28 Homing completed. PTC+ and PTC- are used for T025 and above
DO5- HomeAttain- 27 models.

1 Dl circuits

The circuits of DI1 to DI9 are the same. The following section takes the DI1 circuit as an example.

1) When the host controller adopts relay output:

(a) If the internal 24 V power supply of the servo drive is used:

+24V power supply

Servo drive

17

COM+

11

DIL(CMD 1)

4740 1‘*1<

|

"
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(b) If an external power supply is used:

Servo drive Servo drive
External +24 VDC
Two power
24V supplies mess up. ;iig, 24V
External +24 VDC 17 . — | —supply 17 T
COM+ | 11 COM+ | 11 ]
DI1(CMD1) | 9 47kQ H!:( DI1(CMD1) | 9 ATKO **:(
‘ ] r I |
id
Relay 14
External OV External OV
2) When the host controller adopts open collector output:
(a) If the internal 24 V power supply of the servo drive is used:
Servo drive Servo drive
+24V
24V +24V
power T power 24V
supply 17 supply 17 T
PNP
COM+ | 11 ] 44{:: COM+ | 11
DIL(CMDT) |9 4TkO 1&%:( | bievon |9 arka 1{1[1(
L 1 I 3 L
NPN
COM-| 14 COM- | 14
(b) If an external power supply is used:
Servo drive Servo drive
24V 24V
Externalj24VDC N 17 External +24 VDC N 17
PNP
CoM+ | 11 : COM+ |11 !
DIL(CMD1) | 9 47kO Hi( J DIL(CMD1) | 9 47k0 Hi(
L T 1 L
NPN l
4‘; ) 14 External 0V 14
A%
External 0V
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PNP and NPN input cannot be used together in the same circuit.

2 DO circuits

The circuits of DO1 to DO5 are the same. The following section takes the DO1 circuit as an example.

1) When the host controller adopts relay input:

Servo drive

External 5VDC to 24 VDC

Relay

il

~

DO1+

6 | DO1-

~

External 0V

<
Q When the host controller adopts relay input, a flywheel diode must be installed. Otherwise, the DO
terminals may be damaged.

NOTE

Servo drive Servo drive

External 5 VDC to 24 VDC External 5VDC to 24 VDC
Relay not used Relay
71 bors Incorrect polarity of flywheel diode
7 ) DO1l+
6 | DO1-
6 | DO1-

v
External 0V

X

A4
External 0V

X
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2)  When the host controller adopts optocoupler input:

Servo drive

External 5VDC to 24 VDC

Photocouple

1=

-

DO1+

~
External 0V

Servo drive

External 5 VDC to 24 VDC

~ Current limiting resistor not used
14

> |~ Photocoupler

Eadl

7 | po1+
4@{ DO1-

External 0V

X

il

The maximum allowable voltage and current of the optocoupler output circuit inside the servo drive are

as follows:
Max. voltage: 30 VDC

Max. current: DC 50 mA
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3.7.4 Encoder Frequency-Division Output Circuit

Table 3-25 Encoder frequency-division output signals

Signal | Default Function| Pin No. Function
PAO+ 21 Phase A frequency-division
PAO- 22 output signal Quadrature frequency-division pulse
PBO+ 25 Phase B frequency-division output signals of phases Aand B
PBO- 23 output signal
General PZO+ 13 Phase Z frequency-division .
b70. ” output signal Home pulse output signal
P7-0UT 44 Phase Z frequeﬁcy-division Home pulse open collector output sig-
output signal nal
GND 29 Home pulse open collector output signal ground
+5V 15 Internal 5V power supply
General GND 16 Max. output current: 200 mA
PE Enclosure

The encoder frequency-division output circuit outputs differential signals through the differential drive.
Typically, this circuit provides feedback signals to the host controller in a position control system. Use

a differential or optocoupler receiving circuit on the host controller to receive the feedback signals. The
maximum output currentis 20 mA.

Servo drive Host controller

Max. output current: 20 mA

360 21 | PAO+
22| PAO-

36Q

360 25 | PBO+
23 PBO- |

| EE—|

360

360 13 | PZO+ |

T e
360 Y

29 | GND

Y Y ¥

GND
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Servo drive Host controller
Max. output current: 20 mA

360
360 21 PAO+ i -
2] Pro- N =]
360 Vo
360 .
360 25 PBO+ p —
23 PBO- | =]
360 v
360 13 | PZO+ N

% 4 pro- /A e
-] 1 3
36Q A

29 | GND B GND

The encoder phase Z frequency-division output circuit supports open collector signals. Typically, this
circuit provides feedback signals to the host controller in a position control system. Use an optocoupler
circuit, relay circuit, or bus receiver circuit on the host controller to receive the feedback signals.

Servo drive

External 5 VDC to 24 VDC

Photocoupler

=

é/ External OV

/A CAUTION

Connect the 5V GND of the host controller to the GND of the servo drive and use shielded twisted
pairs to reduce noise interference.

The maximum allowable voltage and current of the optocoupler output circuit inside the servo drive are

as follows:

Max. voltage: 30 VDC
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Max. current: DC 50 mA

3.7.5 Wiring of the Brake

The brake is used to prevent the servo motor shaft from moving and lock the motor position when the

servo drive is not running. This is to keep the mechanical motion parts from moving due to gravity or
external force.

Prevents movement of the
workbench due to external force

External force Se!"vo motor
— \—‘ (with brake)
( @}ﬁmmmmm(\/ umm»mmmm)mummn»))m) i
3 1 - .

Servo motor
(with brake)
Prevents movement due to

gravity when the power is off

Figure 3-17 Application of the brake

/A\ CAUTION

@ The built-in brake is a special non-energized mechanism designed for position-lock in the stop
state. Do not use the built-in brake for any other purposes, such as braking.

@ The brake coil has no polarity.
@ Switch off the S-ON signal after the servo motor stops.

@ When the motor with the built-in brake runs, the brake may generate a click sound, which does
not affect its function.

@ When brake coils are energized (the brake is released), flux leakage may occur on the shaft end.
Pay special attention when using magnetic sensors near the motor.

1) Wiring of the brake

The connection of brake input signals is polarity insensitive. Users need to prepare a 24 V power supply.
The following figure shows the standard wiring of the brake signals (BK) and the brake power supply.




Servo drive
— R U Mot
Three-phase 220VAC | Noise S v otor
380VAC N filter W |
© |
N | Encoder
CN2 @
L1C )
L2C Brake controlrelay |
CN1 _BRRY :
DO1+( BK+) %er v ‘ - Brake
24
DO1-(BK)&
(Brake power supply)

Figure 3-18 Wiring of the brake
2) Precautions during wiring:

When determining the length of the motor brake cable, take into full account the voltage drop caused
by cable resistance. The input voltage must be at least 21.6 V to enable the brake to work properly. The
following table lists the brake specifications of Inovance servo motors.

Table 3-26 Brake specifications

Motor Model ?2:2:15 Suzgéy(\\;;)lt Resistance (Q) | Supply Current Ri::ﬁ:e Close Time
(N-m) +10% 1% Range () (ms) Ui
MS1H1-05B/10B 0.3 96 0.23t00.27 10 30
MS1H1-20B/40B 1.5 82.3 0.25t00.34 20 50
MS1H1-75B 2.5 50.1 0.40to 0.57 25 60
MS1H3-85B/13C/18C 16 24 21.3 0.95t01.33 60 120
MS1H4-40B 1.5 82.3 0.25t00.34 20 50
MS1H4-75B 2.5 50.1 0.40to 0.57 25 60

The brake shall not share power supply with other electrical devices. This is to prevent malfunction of the
brake due to voltage or current drop caused by other working devices.

Use cables with a cross-sectional area above 0.5 mm’.
3) Brake software setting

For the servo motor with brake, assign a DO terminal with function 9 (FunOUT.9: BK, brake output) and
determine the activation logic of the DO terminal.

¥¢ Related function No.:

Functi
No. Symbol unction Function
Name
Inactive: The brake power supply is off and the brake is applied. The motor is
in the position lock state.
FunOUT.9 BK Brake output ) ) )
Active: The brake power supply is on and the brake is released. The motor
can rotate.

The operating time sequences of the brake are different between normal state and fault state of the servo
drive.

(a) Brake time sequence in the servo drive normal state
The brake time sequence in the normal state changes with the motor states: static and rotating.
Static: The motor speed is lower than 20 RPM.

Rotating: The motor speed is equal to or greater than 20 RPM.
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(b) Brake time sequence in the motor static state

If the servo enabling (S-ON) signal changes from ON to OFF, and the present motor speed is lower than 20
RPM, the servo drive acts according to the brake time sequence in the motor static state.

(1] ON
Servo ON OFF oFF
I
| ON !
I
Motor OFF | OFF
energized | ! 4]
| ON —>—:<— H02-10
Brake I
output (BK) OFF I OFF
T T
I
21, ON (brake released) 2]

. OFF ! ::
Braking (brake applied) ' ||, OFF
trigger | o

I I
Position/speed | (3] | : |
[torque reference |'<—>' I :
H02-09 !
N
NI

Stop at zero speed OFF oFF

Motor speed

Figure 3-19 Brake time sequence in the motor static state

@ [1] When the S-ON signal is switched on, the brake output signal will also become ON, and the
motor enters the energized state.

@ [2] For delay of brake contactor actions, see “Chapter 1 Product Information”.
Q% @ [3] The time interval from the moment when brake output signal becomes ON to the moment

when the command is input must be larger than the value defined by H02-09 (Delay from brake out-
put ON to command received).

NOTE @ [4] When the motor is in the static state (motor speed below 20 RPM), if the S-ON signal is switched
off, the brake output signal will also become OFF. You can use H02-10 (Delay from brake output OFF
to motor de-energized in static state) to set the delay from the moment the brake output signal be-
comes OFF to the moment the motor enters the de-energized state.

Y Related parameters:

. Setti
Value . Effective ; mlg Related
Para. Name Unit | Default . Condi-
Range Time . Mode
tion
Delay from brake output ON to com Immedi During
HO2 | 09 y . P 0to500 | ms 250 opera- PS
mand received ately .
tion
Delay from brake output OFF to Immedi During
HO02 10 y . .p . 1t0 1000 | ms 150 opera- PS
motor de-energized in static state ately tion

(c) Brake time sequence in the motor rotating state

If the S-ON signal changes from ON to OFF, and the present motor speed is equal to or greater than 20
RPM, the servo drive acts according to the brake time sequence in the motor rotating state.
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Note:

If the S-ON signal changes from OFF to ON, do not input a position/speed/torque reference within the
time defined by H02-09 (Delay from brake output ON to command received). Otherwise, reference loss or
running error may occur.

If the S-ON signal becomes OFF during motor rotating, the motor enters the "Stop at zero speed" state,
but the brake output signal becomes OFF only after one of the following conditions is met:

The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is not reached,
but the motor has decelerated to the value defined by H02-11 (Motor speed threshold at brake output
OFF in rotating state).

The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is reached, but
the motor speed is still higher than the value defined by H02-11 (Motor speed threshold at brake output
OFF in rotating state).

After the brake output signal changes from ON to OFF, the motor remains energized within 50 ms to pre-
vent the mechanical motion part from moving due to the gravity or external force.

[1] ON
Servo ON OFF OFF
I
I ON [
Motor |
energized OFF : OFF
I
Brake : :
output (BK) OFF | | OFF
I | I
27, ON (brake released) _’:_":‘_4:f"02'12
OFF [ EE
Brake (brake applied) ' . 1|1 oFF
contactor - | |
| T 2
| o
iti ' [3]; o
Position/speed j !
/torque reference I L
H02-09 | : |
I I
I ON |
I
Stop at OFF | OFF
zero speed | :
by
I
M (4]
otor speed ~ Nl

Figure 3-20 Brake time sequence in the motor rotating state

@ [1] When the S-ON signal is switched on, the brake output signal will also become ON, and the
motor enters the energized state.
@ [2] For delay of brake contactor actions, see “Chapter 1 Product Information”.
Q @ [3] The time interval from the moment when brake output signal becomes ON to the moment

Q when the command is input must be larger than the value defined by H02-09 (Delay from brake out-

put ON to command received).
NOTE @ [4] After the S-ON signal becomes OFF during motor rotation, set the delay from the moment when

the S-ON signal becomes OFF to the moment when the brake output signal becomes OFF in H02-11
(Motor speed threshold at brake output OFF in rotating state) and H02-12 (Delay from S-ON OFF to
brake output OFF in rotating state). The motor enters the de-energized state after a delay of 50 ms
when the brake output signal becomes OFF.
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Y¢ Related parameters:

Setti Effecti Related
Para. Name Value Range| Unit | Default etting ective Sleus

Condition Time Mode
o2 | 11 Motor speed t.hreshol.d at brake output 0103000 | RPM 30 Dur|n.g Immediate- PS
OFF in rotating state operation ly
no2 | 12 Delay from S-.ON OFI.: to brake output 1101000 | ms 500 Dur|n.g Immediate- PS
OFF in rotating state operation ly

(d) Brake time sequence in the servo drive fault state

Based on stop mode, servo faults are classified into class 1 (No.1) faults and class 2 (No.2) faults. For de-
tails, see Chapter 6. The brake time sequence in the fault state changes with the fault class.

For No.1 faults:

The brake DO output condition is the same as the "brake time sequence in the motor rotating state when
the servo drive is in normal state". That is,

the brake output signal becomes OFF only when one of the following conditions is met:

B The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is not
reached, but the motor has decelerated to the value defined by H02-11 (Motor speed threshold at
brake output OFF in rotating state).

B Thetime defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is reached,
but the motor speed is still higher than the value defined by H02-11 (Motor speed threshold at brake
output OFF in rotating state).

For No.2 faults:

When a No.2 fault occurs and the brake is enabled, the stop mode is forced to "Stop at zero speed, keep-
ing de-energized state".

In this case, the servo motor stops at zero speed first. When the actual motor speed is lower than 20 RPM,
the brake output signal immediately becomes OFF, but the motor is still in the energized state within the

time defined by H02-10 (Delay from brake output OFF to motor de-energized in static state).
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3.8  Wiring of Communication Signal Terminals CN3 and CN4

CAN or RS48

Figure3-21 Wiring of communication cables

CN3 and CN4 are identical communication signal terminals connected in parallel internally.

3.8.1 Pins of Communication Signal Terminal Connectors

CN3 and CN4 terminals are used for communication with the PC, PLC, and other drives. For pin arrange-
ment of CN3 and CN4, see the table below.

Table 3-27 Pins of communication signal terminal connectors

Pin No. Definition Description Pin Arrangement
1 CANH
CAN communication port
2 CANL
3 CGND CAN communication ground 1
4 RS485+ 2
RS485 communication port
5 RS485- 3
RS232 transmit end, 4
6 RS232-TXD connected to the receive end of the host 5
controller
6
RS232 receive end, 7
7 RS232-RXD connected to the transmit end of the host
controller 8
8 GND Ground
E -
nelo o Shield
sure

-109-



Wiring
3.8.2

1)

CAN Communication Connections

CAN communication connection with PLC

CAN communication networking.

=

A

7

»g‘ﬁ

B

The following figure shows the cable used for the communication between the servo drive and PLC in

Figure 3-22 Outline drawing of the cable used for communication between the servo drive and PLC

Table 3-28 Cable pin connections for communication between PLC and the servo drive

RJ45 on the Drive (A) PLC (B)
Cig?ﬁyn;;a_ Signal Pin No. Cigrr]nTuynFiza— Signal Pin No.
CANH 1 CANH 1
CANL 2 CAN CANL 2
CAN CGND 3 CGND 3
PE (shield) Enclosure PE (shield) Enclosure

2)

CAN communication connection for multiple servo drives in parallel

The following figure shows the cable used for the communication between multiple servo drives in paral-

—— liE=

A

lel connection in CAN communication networking.

Figure 3-23 Outline drawing of the cable used for communication between multiple servo drives in parallel

Table 3-29 Cable pin connections for communication between multiple servo drives in parallel (pins in CAN
group used only)

-110-

RJ45 on the Drive (A) RJ45 on Another Drive (B)
C ica- C ica-
o.mmunlca Signal Pin No. o.mmunlca Signal Pin No.
tion Type tion Type
CANH 1 CANH 1
CANL 2 CAN CANL 2
CAN
CGND 3 CGND 3
PE (shield) Enclosure PE (shield) Enclosure
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3) Grounding precautions for CAN communication

When using CAN communication, connect the CGND terminal of the host controller to the CGND terminal
of the servo drive, as shown in the following figure.

Shield Termination resistor

— 1120 Q}

ﬂ i
/ Vv

CANH @) CANL CGND / 1 23 456 7 8 1 23456 7 8

CANHCANLCGND GND CANHCANLCGND GND
Ground the
H3U 77L7shield at one end
H (recommended). Servo drive Servo drive

DIP switch of termination
resistor set to ON

Avoid sharing common

Master ground between the PE Slave Slave
cable and high-power devices.

Figure 3-24 Correct CAN connection
Caution

B A CAN communication termination resistor is embedded in the PLC and therefore the corresponding
DIP switch must be set to ON.

B Itisrecommended to ground the shield at one end.

Do not connect the CGND terminal of the host controller to the GND terminal of the servo drive. Other-
wise, the servo drive may be damaged.

Shield Shield Termination resistor

—— "

}120q

wu:ll
AV WAY .
I e S R P,

CcANHO CANL CGND / 12345678 12345678
/ CANH CANLCGND GND CANHCANLCGND GND
77L7 Ground the
shield at one end . .
H H3U (recommended). Servo drive Servo drive

DIP switch of termination
resistor set to ON

Avoid sharing common
Master ground between the PE Slave

cable and high-power devices. Slave

Figure 3-25 Incorrect CAN connection
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3.8.3 RS485 Communication Connections

1) RS485 communication connection with PLC

The following figure shows the cable used for the communication between the servo drive and PLC in
RS485 communication networking.

[E 7

A B

Figure 3-26 Outline drawing of the cable used for communication between the servo drive and PLC

Table 3-30  Cable pin connections for communication between PLC and the servo drive

RJ45 on the Drive (A) PLC (B)
C(;inc::'ltjynpiza- Signal Pin No. C?g?ﬁyn;a_ Signal Pin No.
RS485+ 4 RS485+ 4
RS485 RS485- 5 RS485 RS485- 5
GND 8 GND 8
PE (shield) Enclosure PE (shield) Enclosure

2) RS485 communication connection for multiple servo drives in parallel

The following figure shows the cable used for the communication between multiple servo drives in paral-
lel connection in RS485 communication networking.

—— &=

A B

Figure 3-27 Outline drawing of the cable used for communication between multiple servo drives in parallel

Table3-31 Cable pin connections for communication between multiple servo drives in parallel (pins in RS485

group used only)

RJ45 on the Drive (A) RJ45 on Another Drive (B)
Cct)?;:#yn;a_ Signal Pin No. Ccz;z:#ynpiza- Signal Pin No.
RS485+ 4 RS485+ 4
RS485 RS485- 5 RS485 RS485- 5
GND 8 GND 8
PE (shield) Enclosure PE (shield) Enclosure
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3) Grounding precautions for RS485 communication

When using RS485 communication, connect the (—9 (GND) terminal of the host controller to the GND ter-
minal of the servo drive, as shown in the following figure.

Termination resistor
Shield ——

i Y Al
/ [V [

485+ (1) 485- CGND / 123456738 123456738
/ CGND485+485- GND CGND485+485- GND
Ground the
H H3U %shieldatoneend ) )
DIP switch of termination (recommended). Servo drive Servo drive

resistor set to ON

Avoid sharing common
Master ground between the PE Slave Slave
cable and high-power devices.

Figure 3-28 Correct RS485 Connection
Caution:

B An RS485 communication termination resistor is embedded in the PLC and therefore the correspond-
ing DIP switch must be set to ON.

B Itisrecommended to ground the shield at one end.

Do not connect the @ (GND) terminal of the host controller to the CGND terminal of the servo drive. Oth-
erwise, the servo drive may be damaged.

Termination resistor
Shield

485+ (L) 485- CGND / 1234567 8 12345¢678

CGND485+485- GND CGND485+485- GND
Ground the
H H3U shield at one end
DIP switch of termination (recommended). Servo drive Servo drive

resistor set to ON

Avoid sharing common

Master ground between the PE Slave Slave
cable and high-power devices.

Figure 3-29 Incorrect RS485 Connection
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3.8.4 RS232 Communication Connection with PC

Connect the servo drive and the PC by using the PC communication cable. The common communication
port RS232 is recommended. The following figure shows the cable.

-114-

Figure 3-30 Appearance of the PC communication cable

Table 3-32 Pin connections of the communication cable between the servo drive and PC

RJ45 on the Drive (A) DB9 on the PC (B)

Signal Pin No. Signal Pin No.
RS232-TXD 6 PC-RXD 2
RS232-RXD 7 PC-TXD 3

GND 8 GND 5
PE (shield) Enclosure PE (shield) Enclosure

The following table describes the pin definition of the DB9 terminal on the PC.

Table 3-33 Table 4-28 Pin definition of the DB9 terminal on the PC (B side in the preceding figure)

Pin No. Definition Description Pin Arrangement
2 PC-RXD PC receive end T
3 PC-TXD PC transmit end
5 GND Ground
Enclosure |PE Shield

If the host controller provides only the USB port, use the serial-to-USB cable for conversion.
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Figure 3-31 Serial-to-USB conversion

Recommended: Z-TEK (model: ZE551A), equipped with 0.8 m USB extension cable
Chip model: FT232

3.9 Wiring of Analog Monitoring Signals

The following figure shows the pin arrangement of the analog monitoring signal terminal connector CN5.

71043
2[4
L1

¥ D T

Pin | GND | AO1 [ GND | AO2

\/
L 111
L 111

Figure 3-32 Analog monitoring signal terminal connector

Corresponding interface circuit:
B AO:-10Vto+10V

B Max. output current: 1 mA
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Servo drive

AO1

2 fo

1,GND | / | % Bidirectional 1 mA ammeter
I

4/ A0 | )

3| GND ]\/ ‘ Bidirectional 1 mA ammeter

The monitored objects of analog signals are listed in the following table.

Table 3-34 Monitored objects of analog signals

Signal

Monitored Object

AO1

AO2

00
01
02
03
04
05
06
07

: Motor speed

: Speed reference

: Torque reference

: Position deviation

: Position amplifier deviation

: Position reference speed

: Positioning completed reference

: Speed feedforward (H04-50 and H04-53)
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3.10 Anti-Interference Measures for Electrical Wiring

Take the following measures to suppress interference:

1) Use cables shorter than 3 m for reference input and cables shorter than 20 m for encoders.
2) Use a thick cable (above 2.0 mm?) for grounding.

3) Dclass (or higher class) grounding is recommended (grounding resistance below 100 Q).
4) Usesingle-point grounding.

5) Use a noise filter to prevent radio frequency interference. For use in the domestic environment or
environment subject to strong power supply noise interference, install a noise filter at the input side
of the power cable.

To prevent malfunction due to electromagnetic interference, take the following measures:
1) Install the host controller and noise filter as close to the servo drive as possible.
2) Install a surge protection device on the relay, solenoid, and electromagnetic contactor coils.

3) Separate high-voltage cables from low-voltage cables by a distance of at least 30 cm. Do not put
these cables in the same duct or bundle them together.

4) Do not share the power supply with an electric welder or an electric discharge machining device.
When the servo drive is placed near a high-frequency generator, install a noise filter on the input side
of the power cable.

3.10.1 Anti-Interference Wiring Example and Grounding

The servo drive uses high-speed switch elements in the main circuit. The noise generated by such switch-
es may affect the normal operation of the system due to improper wiring or grounding. Therefore, the
servo drive must be wired and grounded properly. A noise filter can be added if necessary.

B Anti-interference wiring example

Above 2.0 mm?

i |
| |
Power ) i

| |
! supply unit Servo drive !
| ) | el o R H P u |
Noise | ,

I filter =—F—o— S \ i
I I
| | A= o—1 7 H N W |
| IR |
| |
| @ |
| |
| |
! Encoder !
| signal interface |
| |
| |
| |
| |
| Above 3.5 mm? Above 3.5 mm? |
| IV B Vi o |
| Lo L& |
| |
| |
| |
| |
| |
I I

Grounding to ea;t\h{ﬁJ—;lGrounding plate

Figure 3-33  Anti-interference wiring example

For the grounding of the cabinet enclosure, use a cable thicker than 3.5 mm”. Braided copper cables are
recommended.

If a noise filter is used, abide by the requirements in "Use of the Noise Filter".
B Grounding

To prevent potential electromagnetic interference, ground the devices properly according to the follow-
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ing instructions.
B Grounding the enclosure of the servo motor

Connect the grounding terminal of the servo motor to the PE terminal of the servo drive, and ground the
PE terminal properly to minimize potential electromagnetic interference.

B Grounding the shield of the encoder cable

Tie the shield of the motor encoder cable to ground at both ends.

3.10.2 Use of the Noise Filter

To prevent interference from the power cable and reduce the impact of the servo drive on other sensitive
devices, install a proper noise filter on the input side of the power supply based on the input current. In
addition, install a noise filter on the power cable of peripheral devices if necessary. To ensure the perfor-
mance of the noise filter, abide by the following requirements when installing and wiring the noise filter.

B Do not place the input and output cables of the noise filter in the same duct or bundle them together.

R|S|T
R|IS|T ™
AC Y AC power N Noise
power — Noise |:>supply . filter
supply | filter — —
7/\7
g R/ S| T J RIS|T
~ |:: R .
Ac ~
power Noise AEUFEJOPVIV;L I;l.cl>ise
supply filter — ilter
~ o

Figure 3-34 Separate routing of input and output cables of the noise filter

Route the grounding cable and the output power cable of the noise filter separately.
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v/

AC
power

supply

Figure 3-35 Separate routing of the grounding cable and the output cable of the noise filter

)

Noise

filter

) )

s

/77

AC
power
supply

) )

Noise

filter
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B Use a separate grounding cable as short and thick as possible for the noise filter. Do not share the
grounding cable with other grounding devices.

~ R R R
AC AC — I
power Y Noise S power /\ Noise S
supply filter supply filter
™ T ™ T
Servo Servo Servo Servo
drive drive drive drive
D D D D
So—— ‘é£££:§£;//>
% Shield grounded 77 Shield grounded

Figure 3-36  Single-point grounding
B Ground the noise filter inside the control cabinet

If the noise filter and the servo drive are installed in the same control cabinet, fix the noise filter and the
servo drive on the same metal plate. Make sure that the contact part is in good conductive condition and
ground the metal plate properly.

™ R

|
pc?v(\ier 0 ! Noise S Servo

[ : a
supply . : filter T drive

I D

| |

|

|

| L |

|

‘ Servo

| drive

|

| D

|

|

|

|

[

|

|

|

Shield grounded
Ground .

Figure 3-37 Grounding of the noise filter
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3.11 Precautions of Using Cables

1) Do not bend cables or apply tension to them. The conductor of a signal cable is only 0.2 mmor 0.3
mm in diameter. Handle the cables carefully to prevent fracture.

2) Incases where cables need to be moved, use flexible cables. Ordinary cables may be easily damaged
after being bent for a long time. Cables provided together with low-power servo motors must not be
moved.

3) Ifacabledragchainis used, ensure that the following requirements are met.
4) The bending radius of the cable is at least 10 times its outer diameter.

5) Do not fix or bundle the cables inside the cable drag chain. The cables can be bundled and fixed only
at two unmovable ends of the cable drag chain.

6) Do notwind or twist the cable.
7) The space factor inside the cable drag chain cannot exceed 60%.

8) Do not mix cables with great differences in size. This is to prevent thin cables from being crushed by
the thick cables. To use them together, place a spacer between them.

Cable drag chain

Cabl
abie Cable end

Figure 3-38 Cable drag chain

3.12 Overall Wiring Diagram

See Appendix C "Overall Wiring Diagram".

[Note 1]: Use Cat 5e shielded twisted-pair Ethernet cables for network interfaces, either direct connection
or crosswise connection.

[Note 2]: The voltage range of the internal +24 V power supply is 20 V to 28 V, with maximum operating
current being 200 mA.

[Note 3]: HDI4 and HDI8 are high-speed Dls. Use them according to their functions allocated. For low-
speed applications, set the corresponding parameters to increase the internal filter parameter values.

[Note 4]: The DO power supply (voltage range: 5V to 24 V) needs to be prepared by users. The DO termi-
nals support a maximum voltage of 30 VDC and a maximum current of 50 mA.

[Note 5]: Use shielded twisted pairs as encoder frequency-division output cables, with both ends of the
cable shield connected to PE. Connect GND to the signal ground of the host controller properly.

[Note 6]: The internal +5 V power supply supports a maximum current of 200 mA.
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Chapter4 Operating Panel Operations

/A WARNING

@ Read content in Safety Precautions carefully. Failure to comply may cause serious consequenc-
es.

/A\ DANGER

@ Do not touch rotating parts when the motor is running. Failure to comply may cause physical
injury.

/A\ DANGER

@ Do not touch any terminal when the device is running. Failure to comply may cause physical
injury.

/A WARNING

£\
A\
A\

€ When the motor is not connected with the transmission shaft (no-load state), do not perform trial
run. Failure to comply may cause physical injury.

@ Do not use the motor brake to stop or brake the motor. Failure to comply may cause physical
injury.

@ When the motor is installed on a mechanical device, ensure that the motor can enter the emer-
gency stop state anytime. Failure to comply may cause physical injury.

@ Ensure an interval of at least one minute between turn-on and turn-off of the power supply. Fail-
ure to comply may cause product fault.

@ When an alarm is triggered, locate the cause and then reset the alarm after ensuring the safety.
Failure to comply may cause physical injury.

@ Do not adjust or change parameter limits. Failure to comply may cause physical injury due to

servo system instability.
/A\ CAUTION

@ Ifthe power supply is resumed immediately after a power failure, the device may suddenly run
again. Do not approach the device in this case.

@ Set parameters applicable to the device. Failure to comply may cause out-of-control or damage
to the product.

@ The P-OT and N-OT signals are inactive during homing.

@ In case of overtravel, stop and lock the servo drive. Failure to comply may cause physical injury
doe to workpiece fall-off.

@ When online auto-tuning is not used, set the correct load inertia ratio. Failure to comply may

cause vibration.
/A\ CAUTION

@ Do not touch the servo drive heatsink, external braking resistor, and motor enclosure immedi-
ately after power-on or power off to avoid burning by high temperature.
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4.1

Panel Components

RUN FWD ERR/TCRPM A v
REV I Tz

Functional indicators

LED display area

895585

Operation keys

®©@ © © ®© @©
MODE A W SHIFT ENTER

crﬁEm&

Figure4-1 Magnified view of the operating panel

The operating panel of the IS810P servo drive consists of the 5-digit 8-segment LEDs and keys. The oper-
ating panelis used for value display, parameter setting, user password setting, and general function exe-
cution. When the operating panel is used for parameter setting, the functions of the keys are as follows.

Table 4-1 General functions of keys

Name Description
Switches among different modes
MODE
Returns to the previous menu
UP Increases the value of the blinking digit for the LED
DOWN Decreases the value of the blinking digit for the LED
Shifts the blinking LED digit
SHIFT ) . ) ) .
Turns to the high-bit page if a value includes more than 5 digits
SET Switches to the lower-level menu
Executes commands such as saving parameter settings

4.2  Operating Panel Display

The operating panel can be used to display the servo drive status, parameters, faults, and monitored val-

ues.

4.2.1 Display Mode Switchover

Parameter display: Displays the parameters and their values.

Monitored value display: Displays values of monitoring parameters.

Status display: Displays the current servo drive status, such as servo ready or servo running.

Fault display: Displays faults and warnings that occurred on the servo drive.
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4.2.2

Power-on

Fault display
0 2
/)
SET MODE
- )
- MODE , Switched to
» Status displa MODE » Parameter group HOB [ Monitored
i Py 1« display |« value display
h - 9 y
MODE MODE

With H02-32 set, the display mode
is automatically switched over
after the motor starts rotating

Motor at a standstill

Figure 4-2  Switchover among different display modes

B The operating panel enters status display immediately upon power-on.

B Press MODE to switch among different display modes based on the conditions shown in the preced-

ing figure.

B In the status display mode, set H02-32 to select the parameter to be monitored. When the motor ro-
tates, the operating panel automatically switches to monitored value display. After the motor stops,
the operating panel automatically returns to status display.

B Inthe parameter display mode, after you select the parameter to be monitored in group HOB, the
operating panel switches to monitored value display.

B Once afault occurs, the operating panel switches to fault display immediately, with all the five LEDs
blinking. Press SET to stop the LEDs from blinking, and then press MODE to switch to parameter dis-

play.

Status Display

Display

Name

Applicable Occasion

Meaning

rESEL

Reset
Servo initializ-
ing

At the moment upon
power-on

The servo drive is in the initialization or reset
state.

After initialization or reset is done, the servo
drive automatically switches to other status.

rdy

Servo ready

Servo drive ready

Nrd Initialization done, The servo drive is not ready to run because the
mr C', Servo not but servo drive not main circuit is not powered on. For details, see

ready ready “Chapter 11 Troubleshooting”.

Rdy The servo drive is ready to run and is waiting for

the S-ON signal from the host controller.

Servo ON (S-ON)

4.2.3

Run signal activated H drive )
e servo drive is running.
~ L m Servo running | (S-ON signal switched &
on)

Jo iveini
1 3 q & ) servo drivein jog For details, see “5.1.3 Jogging”.
'—' '_ - Jogging status

Parameter Display

Parameters of the IS810P series servo drive are divided into 19 groups based on their functions. A param-
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eter can be located quickly based on the parameter group it belongs to. For list of parameters, see“Chapter
10 Parameter List”.

B Display of parameter group

Display Name Content

XX: Parameter group No.
HXXYY Parameter group

YY: Offset within the parameter group

For example, H02-00 is displayed as follows.

Display Name Content
=7 =7 02: Parameter group No.
HOZ200 oo "
et e 00: Offset within the parameter group

B Display of negative numbers and numbers with different lengths
@ Signed number consisting of 4 or fewer digits or unsigned number consisting of 5 or fewer digits

Such numbers are displayed on a single page (five digits). For signed numbers, the highest bit "-" rep-
resents the negative symbol.

For example, -9999 is displayed as follows:

I

|-
-p
L)
|~
L)
|-
L)

L)
-
L)

For example, 65535 is displayed as follows:

I I
oJ2J333

@ Signed number consisting of more than 4 digits or unsigned number consisting of more than 5
digits
Such numbers are displayed from low to high bits on several pages (5 digits per page) in the format of cur-

rent page + values on current page, as shown in the following figure. Hold down SHIFT for more than 2s to
turn to the next page.

For example, -1073741824 is displayed as follows:

The leftmost blinking "-" indicates the current page.

v v Y

[ A Oy e B Y I AP SN N |
ONE f SR B B B | 1
" a A A
Four low bits Pagel Four middle bits Page 2 Four high bits Page 1

On the page of the four low/middle bits,

the leftmost dot (.) is on. On the page of

the four high bits, the negative sign (-) is
displayed on the second leftmost LED.

Figure 4-3 Display of -1073741824

Example: 1073741824 is displayed as follows:
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The leftmost blinking "-" indicates the current page.

A4 A4 \Y{
P00 s oo 0TI e T 1177
~ 1L DN R B | (NN
Four low bits Page 1 Four middle bits Page2 Four high bits Page 3
Figure 4-4 Display of 1073741824
B Display of the decimal point
The segment "" of the ones position indicates the decimal point, which does not blink.
Display Name Content
" ’, " " ', ', ', Decimal point 100.0
1) Display of parameter setting status
Display Name Applicable Occasion Meaning
- Done . The parameter is set and saved to the
—' = = ,— The parameteris set suc- servo drive (Done). The servo drive can
Lo (parameter | oqf,1y, o
setting done) execute other operations.
e The servo drive is in the process of func-
p F.Inlt Parameter initializationis | . R )
[ I _ I in progress (H02-31 set to tion code initialization. Switch on the
I | 1 (restored to ) prog control circuit again after initialization is
default) . done.
The user password (H02-
— Error .
C _ _ _ ) 30) is enabled, but An incorrect password is entered. You
’_ [ ’:I ] (incorrect the password entered is need to enter the password again.
password) .
incorrect.

4.2.4 Fault Display

B The operating panel can be used to display present and previous faults and warning codes. For anal-
ysis and solutions to the faults and warnings, see “Chapter 11 Troubleshooting”.

B When asingle fault or warning occurs, the operating panel displays the fault or warning code. When
multiple faults or warnings occur, the operating panel displays the fault code of the highest level.

B You can select the previous fault/warning to be viewed through HOB-33 and view the code of the
selected fault/warning in HOB-34.

B You can clear the latest 10 faults or warnings saved in the servo drive by setting H02-31 to 2.

For example, Er.941 is displayed as follows.

Display Name Content

I~ S0y ) Er: Afault or warning occurs on the servo drive.
'l e Warning code )
[ | 941: Warning code

4.2.5 Monitored Value Display
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Group HOB: Displays parameters used to monitor the operating state of the servo drive.

Set H02-32 (Default keypad display) properly. After the servo motor operates normally, the operating pan-
el switches from status display to parameter display. The parameter group number is HOB and the offset

within the group is the setpoint of H02-32.

For example, if H02-32 is set to 00 and the servo motor speed is not 0 RPM, the operating panel displays
the value of HOB-00.

The following table describes the monitoring parameters in group HOB.

Para. Name Unit Meaning Example of Display
Display of 3000 RPM:
Jrnnr
Displays the actual value of the servo l (NN
HOB-00 | Actual motor speed RPM motor speed after round-off, which Display of ~3000 RPM:
can be accurate to 1 RPM.
< Jdrirnni
0o
Display of 3000 RPM:
J000
Displays the current speed reference
HOB-01 fi RPM
0B-01 | Speed reference of the servo drive. Display of 3000 RPM:
- Jdnnrrn
00
Display of 100.0%:
T, Taleln]
Internal torque refer- Displays the ratio of actual torque (RN
HOB-02 0.1% output of the servo motor to the rated
ence Display of -100.0%:
torque of the servo motor.
- 1
(NN
For example, if DI1 is low
level and DI2 to DI9 are
high level,
the binary value is
Indicates the level status of DI1 to DI9: "111111110",
Upper LED segments ON: high level and the value of HOB-03
(indicated by "1") read in the software tool is
HOB-03 | Monitored DI status Lower LED segments ON: low level | 510
(indicated by "0") The operating panel dis-
The value of HOB-03 read in the soft- plays as follows:
ware tool is a decimal. D‘I9 DI7 ‘ DIs ‘ oi3 ‘ oIl
06 @
0. O 1L,
High High HighHighHigh HighHighHigh Low
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Para. Name Unit Meaning Example of Display
For example, if DO1 is low
level and DO2 to DO5 are
high level,

Indicates the level status of DO1 to the binary value is "11110",
DOS: and the value of HOB-05
Upper LED segments ON: high level read in the software tool is
(indicated by "1") 30.
HOB-05 | Monitored DO status - ) )
Lower LED segments ON: low level The operating panel dis-
(indicated by "0") plays as follows:
The value of HOB-05 read in the soft- D?SDTADC‘JQC‘)ZD?l
ware tool is a decimal. 0 @ i:i ij
0.0.0.0.04.
High High High High Low
1 1 1 1 0
Display of 1073741824 in
reference unit:
1 1
~ 1oc
Absolute position SH‘I)FT
HOB-07 counter Reference | Displays the current absolute position v
(32-bit decimal num- unit of the motor (reference unit). o _' _' _' 11
ber) D R B |
)
SHIFT
N> Y
‘ 111
10
Indicates the present mechanical
angle (p) of the motor.
The value 0 indicates that the mechan-
icalangleis 0°.
Maximum value of HOB-09 for an incre-
mental encoder: Number of encoder
pulses per revolution x4 - 1. ; .
Mechanical angle . Display of 10000 p:
HOB-00 ] For example, the maximum value of — =
i (pulses starting from P HOB-09 for a 2500-PPR incremental " " " " " " ,' "-',
the home) encoder is 9999. = = = =
Maximum value of HOB-09 for an abso-
lute encoder is 65535.
The actual mechanical angle is calcu-
lated using the following formula:
0B-09 max.value+1”" """
Display of 360.0° :
Rotation angle . Displays the current electrical angle of - = = =
HOB-10 . h Jde i
(electrical angle) the motor. 1000
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Para. Name Unit Meaning Example of Display
Display of 3000 RPM:
Jrnmn
Speed corresponding Displays the speed corresponding NN NN
HOB-11 | to the position refer- RPM to the position referénce per control Display of ~3000 RPM:
ence cycle of the servo drive.
~Jdrrrnni
J0o
Display of 100.0%:
Displays the ratio of the average load splay o °
HOB-12 | Average load ratio 0.1% torque to the rated torque of the mo- 1N
tor. ! '_' ,_'. '_,
Display of 1073741824 in
reference unit:
[ N
ORI
Input position refer SH‘#T

HOB-13 | ence counter (32-bit Refjl:eitnce Eouu:ts(j;g:r:silfaei;rzsnumber of _- - -

decimal number) putp ) = | _’ | '_l
| R |
o)
SHIFT

NP2 Y
" 1
1

Encoder position deviation = Sum of ) )
Encoder position devi- input position references (encoder D'Spl?y 0f 10000 in encod-
ation counter unit) - Sum of pulses fed back by the | € unit:

HOB-15 Encoder unit ; — e e o
(32-bit decimal num- encoder (encoder unit) 1 rr
ber) | '_’ ,_' l_' '_'

Display of 1073741824 in
encoder unit:
[ N
« 1oc
O
Feedback pulse count- Counts and displays the number of SHIFT
HOB-17 | er (32-bit decimal Encoder unit | pulses fed back by the encoder (en- _' _" _' I
number) coder unit). -t - —
R B R B |
O
SHIFT
NV Y
" 111
1
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Para. Name Unit Meaning Example of Display
Display of 429496729.5s:
aJa0c
w 1L
Hold down SHIFT
Total power-on time Counts and displays the total pow ¥
HOB-19 | (32-bit decimal num- 0.1s , prays the fotatp QN
er-on time of the servo drive. = = S
ber) _' ! _' '—'
Hold down SHIFT
™ (N
1L
Display of 10.00 V:
1rnn
(NN NN
0.01Vv Displays the voltage of analog input 1. Display of 10,00 V:

HOB-21 | All sampling voltage

- nmrnn
(NN

Display of 10.00 V:

Displays the voltage of analog input 2.

1
(NN

Display of -10.00 V:

HOB-22 | Al2 sampling voltage 0.01V
1rn
(NN NN
Display of 4.60 A:
RM fph Di he RM fthe ph
HOB-24 S value of phase 0.01A isplays the RMS value of the phase M - '_'
current current of the servo motor. —
ooLou
Display of 311.0 V rectified
from 220 VAC:
[ N N |
Displays the DC bus voltage of the [ I | I, ]
HOB-26 | Bus voltage 0.1V tmaln C:C(;It, tZaI\tI is, the voltage be- Display of 537.0 V rectified
ween ana = from 380 VAC:
ry 1 11
I R B N |
Display of 27°C:
H0B-27 | Module temperature oc Dlsplays.thv.e temperature o.fthe power '_’ _' _'
module inside the servo drive. 1) ,— |
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Para. Name Unit Meaning Example of Display
Used to select the previous fault to be
viewed.
0: Current fault Display of 0 (Current fault):
HOB-33 | Fault log - 1: Last fault 'w
2: Last 2nd fault '_’
9: Last 9th fault
If HOB-33 is 0 and HOB-34
Displays the code of the fault selected | js Er.941, the current fault
HOB-34 Code of the selected ) in HOB-33. code is 941. The display is:
fault When no fault occurs, the value of r ,—, T
HOB-34 is Er.000. - r —, —’ |
If HOB-34 is displayed as
Er.941 and
HOB-35 is displayed as
1073741824,
the present fault code is
941 and the total operat-
ing time of the servo drive
is 107374182.4s when the
Displays the total operating time of the | f31t occurs.
Time stamp upon oc- servo drive when the fault displayed in —
HOB-35 | currence of the select- s HOB-34 occurred. " ,'_" '_' '_"
ed fault When no fault occurs, the value of = - -
HOB-35 is . 0
SHIFT
A,
N e By N
D R R N |
o
SHIFT
N> A
" 1
(NN
Display of 3000 RPM:
Displays the speed of the servo motor —' ,-, ,—' '-,
Motor speed upon oc- when the fault displayed in HOB-34 11001
, . d.
HOB-37 | currence of the select RPM occurre Display of -3000 RPM:
ed fault When no fault occurs, the value of
HOB-37 is 0. _ Jnrnininn
L
Displays the RMS value of motor phase | _.
D f4.60 A:
Motor phase U current U winding current when the fault dis- isplay of 4.60
HOB-38 | upon occurrence of the 0.01A played in HOB-34 occurred. NN
selected fault When no fault occurs, the value of oy
HOB-38 is 0.
Displays the RMS value of motor phase Display of 4.60 A:
Motor phase V current V winding current when the fault dis- splay or4. )
HOB-39 | upon occurrence ofthe|  0.01A | played in HOB-34 occurred. ‘BN

selected

fault

When no fault occurs, the value of
HOB-39is 0.

I
N
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Para. Name Unit Meaning Example of Display
Display of 311.0 V rectified
from 220 VAC:

Displays the DC bus voltage of the ,-, -, 1 1 ,—,
Bus voltage upon oc- main circuit when the fault displayed |[f § T3 | 10§
, . in HOB-34 occurred. - = ——
HOB-40 | currence of the select \Y Display of 537.0V rectified
ed fault When no fault occurs, the value of from 380 VAC:
HOB-40is 0.
B 1071
L _l _l 0L
Displays the high/low level status of
DI1 to DI9 when the fault displayed in | Display when HOB-41 is
HOB-34 occurred. 431:
Input terminal status The method for determining the DI o1o ' or7 ' ois ' o13 ' on
HOB-41 | upon occurrence of the - level status is the same as that of HOB- i ‘ i i:i ‘:i
selected fault 03. 7 z'b
When no fault occurs, all DIs are dis- O : ° : ° :
High High Low High Low High HighHighHigh
played as low level in HOB-41 (indicat- 11001 0011 11
ed by the decimal value 0).
Displays the high/low level status of
DO1 to DO5 when the fault displayed Displ. hen HOB-42 is 15:
in HOB-34 occurred. Isplay when ROB-421s
Output terminal status The method for determining the DO DOS DO3 \ DOl
HOB-42 | upon occurrence of the - level status is the same as that of HOB- []7 i:i i:i
selected fault 05. = IR N 3 Il
When no fault occurs, all DOs are dis- Low HighHigh HighHigh
0 1 1 1 1
played as low level in HOB-42 (indicat-
ed by the decimal value 0).
Position deviation = Sum of input
position references (reference unit) -
Sum of pulses fed back by the encoder
(reference unit) ; i :
Position deviation Display 9f 10000 in refer:
counter Reference ence unt:
HOB-53 . ey
(32-bit decimal num- unit 101000100
ber) Note: Position deviation (reference 101 ,_' 1101
unit) is the value obtained after en-
coder position deviation calculation.
The precision is compromised during
division.
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Para. Name Unit Meaning Example of Display
Display of 3000.0 RPM:
mnrmnnr
Lo eng
o
SHIFT
A 4
o -
Displays the actual value of the motor =l
HOB-55 | Actual motor speed 0.1 RPM speed, which can be accurate to 0.1
RPM. Display of -3000.0 RPM:
mrrnn
w~ Lo
O
SHIFT
A
o -
| -'
Display of 1073741824 in
reference unit:
AN NN
~ 1oc T
Displays the value of the position ref-
L O
) - erence counter before being divided or SHIFT
Real-time position Reference . . . v
HOB-64 ) multiplied by the electronic gear ratio. -— - -
reference counter unit . L o 1 101
This value is independent of the servo | = 171 11
drive status and the control mode. -
O
SHIFT
N 2
" 111
10

4.3  Parameter Setting

You can set parameters through the operating panel. For parameter details, see Chapter 8. The following
figure shows how to switch from position control mode to speed control mode by using the operating
panel after power-on.
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Servo status
ervo rea — _’ '_' <
Y ol i
O MODE
MODE
Parameter group [N} (] ,-’, 8; ] (] j
NN P
o' o
MODE VSET
Parameter number '_l '—l :l '_' I_l e
ML C L
SET
Parameter value l DOWN,, '—'l
! 'ﬂl M(?DE
o
SET

B R
L

Parameter setting done

Figure 4-5 Example of parameter setting
B MODE: Used to switch the operating panel display mode and return to the previous interface
B UP/DOWN: Used to increase or decrease the value of the blinking bit
B SHIFT: Used to shift the blinking bit
B SET: Used to save the present setpoint or switch to the next interface

After parameter setting is done, that is, "donE" is displayed on the operating panel, press MODE to return
to the parameter interface (interface of "H02-00").

4.4 User Password
After the user password (H02-30) is enabled, only authorized operators can set parameters.

1) Setting the user password

The following figure shows how to set the user password to "00001".

‘\// Start \J
N s
Power-on
Limaann setpointef
rr e, H02-30.
&
— e e o i
' ' ' l Is the last - No "SET" key | v
0000l /@mw =t e
° l"SET" key
nrrm i amnrmrnn
NENENEE | paswerd password. L
/I\ ; .
vs?T YSET" key /L\SET key
~ = "Er.941" Isthe No "Error" ': o
l': . ':' L” " i displayed. pcajfr"e"féd is displayed. Crr O
Restart
The user "done” -' _ :
thhes efec, s displayed, ocnni
"MODE" key
‘/'7¥'~\ The H02-30
A R
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Figure 4-6 Procedure for setting the user password

To change the user password, input the current password first to authorize the access to parameter
setting. Next, enter H02-30 again to set a new password based on the procedure shown in the preceding
figure.

Q @ If the last digit does not blink, password protection is enabled. If the last digit blinks, password is
not set or the correct password has been entered.
NOTE

2) Canceling the user password

Enter the set user password, and set H02-30 to "00000" to cancel the user password.
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4.5 Common Functions

4.5.1 Jogging

/A CAUTION

@ To use the jogging function, deactivate the S-ON signal. Otherwise, this function cannot be used.

Use the jogging function for trial run of servo motor and servo drive.

1) Operation method

Start

Power-on
Access the HOD-11 -
e |t B B |
’ : Fro e 1o
[ ) - e
"SET" key 0D
vy SET \
. LI
ol moter apeed 'mB ,\-
in the jogging , -, ' '
mode: ! ' ,' ' , ' ,
- [ ] L) $
l"UP/DOWN” key 9
‘ISHIFT/UP
. st7
S nann
L) - L) -
/!\
l"SET" key 7
vy SET
indicating that he = [N
motor is gnergized Yy -
e o
"UP/DOWN" key
A
J J
e e T " oomn
forward/reverse
direction.” 2
: O
End cow cw

Figure 4-7 Procedure for setting the jogging function

B Pressthe key UP or DOWN to increase or decrease the motor speed for the jog running. If the system
exits jog running, the motor speed restores to the initial value.

B Pressthe key UP or DOWN to make the servo motor rotate in the forward or reverse direction. After
the key is released, the servo motor stops running immediately.

2) Exitingjogrunning
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Press the MODE key to exit the jog running and return to the upper-level menu.

4.5.2

Forced DI/DO Signals

You can assign different functions to digital input (DI) and digital output (DO) signals by setting parame-
tersin groups HO3 and HO4 through the operating panel or host controller, so that the host controller can
control the servo functions through DI signals or use the DO signals output by the servo drive.

The servo drive also provides forced DIs/DOs. The forced Dls can be used to test the DI function of the ser-
vo drive, and the forced DOs can be used to check the DO signal connection between the host controller
and the servo drive.

When the forced DI/DO function is used, the logic of both physical DIs and virtual DlIs is determined by the
forced DI.

1 Forced DI signal

After this function is enabled, all DI signal levels are controlled by the forced DI setting (HOD-18), indepen-

dent of external DI signal status.

1)

Operation method

¥¢ Related parameters:

Start

A

Set the DI function
and logic based on
group HO3.

A

Set HOD-17to lor3
to enable forced DI
signal.

Set HOD-18 to set
forced DI level.

Monitor the DI level
state through
HOB-03.

End

Figure 4-8  Procedure for setting forced DI function
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Setting |Effec- De
Para. Name Value Range Function Condi- | tive fault
tion |Time
0: No operation
1: Forced DI enabled, forced DO buri |
Forced DI/DO | disabled uring | Im-
HOD-17 orce. / Forced DI/DO selection opera- |medi-| 0
selection 2: Forced DO enabled, forced DI i
] jon | ately
disabled
3: Forced DI and DO enabled

HOD-18 is used to set the forced DI level. The operating panel displays the value in hexadecimal. After the
hexadecimal value is converted to a binary value, the value "1" indicates high level and "0" indicates low

level.

The DI logic is defined by parameters in group H03. HOB-03 is used to monitor the DI level status. The
operating panel displays the level, and the value of HOB-03 read in the software tool is decimal.

Example:

To activate the functions assigned to DI1 and deactivate the functions assigned to DI2 to DI9, set as fol-
lows: (The nine Dls are active at low level.)

As the value "1" indicates high level and the value "0" indicates low level, the corresponding binary value
and hexadecimal value are "111111110" and "1FE" respectively. Therefore, set HOD-18 to "1FE" through
the operating panel.

1o
B I Y |
ST

1 1 1 1 1 1 1 1 o0 0ZLevel

DI9 DI8 DI7 Di6 DI5 DI4 DI3 DI2 DIl

Figure 4-9 Setpoints of HOD-18

Monitor the DI level status through HOB-03:
If the DI function is normal, the display value of HOB-03 is always the same as that of HOD-18.

In this case, DI1 is displayed as low level and DI2 to DI9 are displayed as high level on the operating panel,
and the value of HOB-03 read by the software tool is 510 (decimal). The operating panel displays as fol-
lows:

ﬁHHH
0.0,0,0,0

O TCDo"0 DYoo oo ™

HighHighHigh HighHigh High High High Low
1 1 1 1 1 1 1 1 O
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Figure 4-10 DI level status corresponding to HOB-03

2) Exiting the forced DI function

The forced DI function is not retentive upon power failure. Normal Dls apply after restart, or you can set
HOD-17 to 0 to return to the normal DI mode.
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2 Forced DO signal

After this function is enabled, all DO signal levels are controlled by the forced DO setting (HOD-19), inde-
pendent of internal DO signal status.

/A\ CAUTION

In applications where the servo motor is used for vertical move-
ment, if the brake output signal (FunOUT.9: BK, brake output) is
active, the brake will be released and the load may fall. Take pro-
tective measures on the machine to prevent the risk of falling.

1) Operation method

Start

Tt

Set the DO function
and logic based on
group HO04.

1

Set HOD-17 to 2 or 3 to|
enable forced DO
signal.

Y

Set HOD-19 to set
forced DO state.

Monitor the DO level
state through HOB-05.

End

Figure4-11 Procedure for setting forced DO function

HOD-19 is used to set whether the DO function is active. The operating panel displays the value in hexa-
decimal. After the hexadecimal value is converted to a binary value, the value "1" indicates the DO func-
tion is active and "0" indicates the DO function is inactive.

Parameters in group HO04 are used to set the DO logic. HOB-05 is used to monitor the DO level status. The
operating panel displays the level, and the value of HOB-05 read in the software tool is decimal.

Example: To deactivate the function assigned to DO1 and activate the functions assigned to DO2 to DO5,
set as follows.

As the value "1" indicates the DO function is active and the value "0" indicates the DO function is inactive,
the corresponding binary value and hexadecimal value are "11110" and "1E" respectively. Therefore, set
HOD-19 to "1E" through the operating panel.
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o 1
SET

I

I

1 1 1 1 0  Function

DO5 DO4 DO3 DO2 DO1

Figure 4-12 Setpoints of HOD-19

Monitor the DO level status through HOB-05:

If the logic of all the five DOs is "active low", then DO1 is high level and DO2 to DO5 are low level, the cor-
responding binary number is "00001" and the value of HOB-05 read in the software toolis "1" (decimal).
The operating panel displays as follows:

DO4 DO2
DOS DO3‘ DOl

BEHE

O:)O(:)O(:)

Low Low Low Low High
0 0 0 0 1

Figure 4-13 Display of HOB-05 when all DOs are "active low"

If the logic of all the five DOs is "active high", then DO1 is low level and DO2 to DO5 are high level, the cor-
responding binary number is "11110" and the value of HOB-05 read in the software tool is "30" (decimal).
The operating panel displays as follows:

DO4 DO2
D05 ‘ DO3 ‘ DO1

a0t

[
00,000

0 TDO'0 CDO'0 TDO0

High HighHigh High Low
111 10

Figure 4-14 Display of HOB-05 when all DOs are "active high"

2) Exiting the forced DO function

The forced DO function is not retentive upon power failure. Normal DOs apply after restart, or you can set
HOD-17 to 0 to return to the normal DO mode.
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4.6

Basic Operation and Trial Run

4.6.1 Checklist Before Power-on
cF::';j No. Content
Wiring
o 1 The main circuit output terminals U, V, W of the servo drive and the main circuit cables U, V, W of
the servo motor are of the same phases and are connected correctly.
o 2 The PN copper busbar of the servo drive is not short-circuited.
. 3 The control signal cables of the servo drive are connected correctly. External cables for brake and
overtravel protection are connected properly.
o 4 The servo drive and servo motor are grounded reliably.
o 5 The stress of all cables is within the specified range.
o 6 Wiring terminals are insulated.
Environmental and mechanical factors
o 1 There are no foreign objects such as wire ends and metal chips, which may cause short circuit of
signal cables and power cables, inside and outside the servo drive.
o 2 The servo drive and external braking resistor are not placed on combustible objects.
o 3 The servo motor and its axes are installed and mechanically connected reliably.
o 4 The servo motor and devices connected to the servo motor can run normally.
4.6.2 Checklist After Power-on

After power-on, the power supply unit keypad displays the following information.

Status Display Description
nMnn
Normal (AN N] The digital setpoint 50.00 Hz is displayed by default.
When a fault E HE nn In the case of fault, the servo drive stops running and the fault type is
occurs uc.uuy displayed.
When an alarm q ,E 1 3 In the case of alarm, the servo drive stops running and the alarm type
occurs J 1o, is displayed.

After power-on,

the drive unit keypad displays the following information.

Status Display Description
R . -
Normal (] When the servo drive runs properly, "rdy" is displayed.
Whenafaultor || IZ _ 1 3'5 In the case of fault or alarm, the servo drive stops running and the fault
alarm occurs Cr.t or alarm type is displayed.
Operation ‘N When the servo drive is running, "run" is displayed.
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Chapter5 Control Modes

The servo system consists of three major parts: servo drive, servo motor, and encoder.

Servo drive
Reference
_|input + Position i Speed + Current
i ;E loop control ) loop control ) loop control
Position Speed Current
feedback feedback feedback
Speed
calculation

Figure 5-1 Control block diagram of servo system

As the control core of the servo system, the servo drive performs accurate position, speed, torque, or hy-
brid control on the servo motor by processing input signals and feedback signals. Position control is the
most important and common mode of the servo system.

The control modes are described as follows:

In the position control mode, the servo drive controls the motor position based on position references.
The position reference sum determines the target motor position and the position reference frequency
determines the motor speed. Position references can be input through external pulses or internal position
reference sum plus speed limit. With the use of the internal encoder of the servo motor or external en-
coder (fully closed-loop control), the servo drive controls the mechanical position and speed quickly and
accurately. This control mode is applicable to scenarios requiring positioning control, such as manipula-
tor, SMT machine, engraving and milling machine (pulse sequence reference), and computer numerical
control (CNC) machine tool.

In the speed control mode, the servo drive controls the mechanical speed based on speed references.
Speed references are input through digital setting, analog voltage, or communication, and used by the
servo drive to control the mechanical speed quickly and accurately. This control mode is applicable to
scenarios where speed control is required or the host controller outputs speed references to control the
servo drive during position control. An application example is analog engraving and milling machine.

The current is in linear relationship with the torque, and therefore torque control is operated by con-
trolling the current. In the torque control mode, the servo drive controls the motor output torque based
on torque references. Torque references are input through digital setting, analog voltage, or communica-
tion. This control mode is applicable to winding and unwinding devices with strict tension requirements.
In these scenarios, the torque always changes with the winding radius so that the tension will not change
along with the change of the winding radius.
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5.1 Basic Setting

Start

Check before - Check the wiring.

running - Check the environmental and mechanical conditions.

A,

Connect the power supply of the
Power supply - control circuit and main circuit.

connection - Keep the S-ON signal inactive.

Use the operating panel to make the servo drive jog.
Jog | === == - Use DI to make the servo drive jog.
Use Inovance software tool to make the servo drive jog.

Set common parameters.

L Set relevant parameters in each control mode.

Run the servo drive at a low speed for first-time running.
Servo ON - e e e e e e e - Setrelevant parameters to achieve the required effect.
Commission the servo drive.

Turn off the S-ON signal.

Servo OFF I - Make the servo drive stop upon a fault.
Make the servo drive stop at overtravel.
Make the servo drive stop in emergency.

End

Figure 5-2 Servo drive setting flowchart
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5.1.1

Checklist Before Running

Check the following items before running the servo drive and servo motor:

Table 5-1 Checklist before running

clzer;j No. Content
Wiring
O 1 The main circuit output terminals U, V, W of the servo drive and the main circuit cables U, V, W of the
servo motor are of the same phases and are connected correctly.
O 2 | The PN copper busbar of the servo drive is not short-circuited.
0 3 The control signal cables of the servo drive are connected correctly. External cables for brake and
overtravel protection are connected properly.
4 | The servo drive and servo motor are grounded reliably.
5 | Thestress of all cables is within the specified range.
O 6 | Wiring terminals are insulated.
Environmental and mechanical factors
O 1 There are no foreign objects such as wire ends and metal chips, which may cause short circuit of sig-
nal cables and power cables, inside and outside the servo drive.
2 | Theservo drive and external braking resistor are not placed on combustible objects.
3 | The servo motor and its axes are installed and mechanically connected reliably.
4 | The servo motor and devices connected to the servo motor can run normally.

5.1.2

Power Supply Connection

1) Connect the power supply of the control circuit and main circuit.

Connect the power supply of the main circuit. The bus voltage displayed on the power supply unit operat-

ing panel gradually increases from 0V to about 540V, and then the drive unit operating panel lights up.

B After the power supplies of the control circuit and main circuit are turned on, the bus voltage indi-
cator displays normally. The status displayed on the operating panel changes from "Reset" to "Nrd"
and then to "Rdy" in turn. The servo drive is ready to run and waits the S-ON signal from the host
controller.

B If the operating panel always displays "Nrd", rectify the fault according to instructions in “Chapter 11
Troubleshooting”.

B If the operating panel displays the specific fault code, rectify the fault according to instructions in
“Chapter 11 Troubleshooting”.

2) Switch off the S-ON signal.

Allocate function 1 (FunIN.1: S-ON, servo ON) to one DI terminal (DI5 by default) of the servo drive and
determine the activation logic of the DI terminal. Then deactivate this DI through communication with the
host controller or external switch.

¥¢ Related function code:

No.

Function

Name Function Name Function
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FunIN.1

S-ON

Servo ON

Inactive: Servo motor disabled

Active: Servo motor enabled upon power-on
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5.1.3 Jogging

The jog function can be used in the trial run to check whether the motor rotates properly and no abnor-
mal vibration or noise is generated during rotation. You can activate the jogging function through the op-
erating panel, two pre-configured external Dls, or the Inovance software tool. The motor takes the value
saved in H06-04 as the jog speed.

1) Jogthrough the operating panel

Switch to HOD-11 on the operating panel to enter the jogging mode, and the operating panel displays the
default jogging speed in H06-04. Press the UP/DOWN key to set the jogging speed, and press the SET key
to enter the jogging state. The operating panel displays "JOG". Then, press the UP/DOWN key to perform
forward or reverse jogging. After you press the MODE key to exit the jogging mode, H06-04 returns to the
default value, with previous setpoint abandoned. For the operation and display, see “4.6 Basic Operation
and Trial Run”.

Y¢ Related parameters:

Setting| Effec-
Para. Name Value Range | Unit Function Condi-| tive
tion | Time

Default

During Im-
0 to 6000 RPM | Sets the jog speed reference. opera- medi- 100
tion fately

Jog speed reference

HO06-04
value

2) Jogthrough DI

A\ CAUTION

@ Jogging through DI is permitted in any mode.

Assign two external DIs with FunIN.18 and FunIN.19 respectively. After setting the jog speed through H06-
04, switch on the S-ON signal to perform jog through the DI status.

Y¢ Related function No.:

Function
No Name Function Name Description

Active: Input according to the command

FunIN.18 | JOGCMD+ Forward jog ) P & .
Inactive: RUN command input stopped
Active: Input in reverse to the command

FunIN.19 | JOGCMD- Reverse jog = np ,
Inactive: RUN command input stopped

3) Jogthrough the software tool

Access the jog interface of the Inovance software tool first, and then set the jog speed through H06-04.
After clicking the S-ON button, you can perform forward or reverse jog through the forward/reverse but-
ton. When you close the jog interface to exit from the jog mode, H06-04 returns to the default value, with
previous setpoint abandoned.
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5.1.4 Rotation Direction Selection

Set H02-02 (Rotation direction) to change the direction of rotation without modifying the input reference
polarity.

Y Related parameters:

Set-
ting | Effec-
Para. Name Value Range Function Con-| tive Default

di- | Time
tion

0: CCW direction as forward

H02-02 Rotation direc- | direction Sets the motor forward direction | At ;')\lcf\;(vt 0
tion selection | 1: CW direction as forward | viewed from the motor shaft. stop er-on
direction

The change of H02-02 does not affect the pulse output form or the sign (+/-) of monitored parameter val-
ues of the servo drive.

The direction of "forward drive" in overtravel prevention is the same as that defined by H02-02.

5.1.5 Output Pulse Phase Selection

The output pulse of the servo drive is phase A + phase B quadrature pulse.

The relationship between phase A and phase B pulses can be changed directly through H02-03 (Output
pulse phase).

Y Related parameters:

Set-
ting | Effec-
Para. Name Value Range Function Con- | tive | Default
di- | Time
tion
Sets the phase relationship of output
pulses.
Phase A
0:PhaseAleads |ppcap L Next
phase B At
H02-03 | Output pulse phase pow- 0
1: Phase A lags Phase A leads phase B by 90° . stop er-on
behind phase B
PhaseA — | L[ L
PhaseB _[ L[ [
Phase A lags behind phase B by 90° .
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5.1.6 Brake Setting

The brake is used to prevent the servo motor shaft from moving and lock the motor position when the
servo drive is not running. This is to keep the mechanical motion parts from moving due to gravity or
external force.

Prevents movement of the
workbench due to external force
External force Servo motor

— (with brake)
/ |
] i [ -

L.-

o

Servo motor
(with brake)

Prevents movement due to
gravity when the power is off

Figure 5-3 Application of the brake

/A\ CAUTION

@ The built-in brake is a special non-energized mechanism designed for position-lock in the stop
state. Do not use the built-in brake for any other purposes, such as braking.

@ The brake coil has no polarity.
@ After the servo motor stops, switch off the S-ON signal.

€@ When the motor with the built-in brake runs, the brake may generate a click sound, which does
not affect its function.

@ When brake coils are energized (the brake is released), flux leakage may occur on the shaft end.

Pay special attention when using magnetic sensors near the motor.

1) Wiring of the brake

The connection of brake input signals is polarity insensitive. Users need to prepare a 24 V power supply.
The following figure shows the standard wiring of the brake signals (BK) and the brake power supply.
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—

Three—phase:m

220 VAC
380 VAC

Noise

R
S

filter

L1C
L2c

Precautions during wiring:

Servo drive

»=<c

o) |

Brake control relay

CN1

Figure 5-4 Wiring of the brake

BK-RY

DO5+( BK+) %’QW

DO5 BK)&——

(Brake power supply)

When determining the length of the motor brake cable, take into full account the voltage drop caused
by cable resistance. The input voltage must be at least 21.6 V to enable the brake to work properly.
The following table lists the brake specifications of Inovance servo motors.

Table 5-2  Brake specifications

Holding | Supply Volt- | Resistance Release Close Time
Motor Model Torque age (V) (Ohm) Supply Cur- Time
rent Range (A) (ms)
(N-m) +10% +7% (ms)
MS1H1-05B/10B 0.3 96 0.23t0 0.27 10 30
MS1H1-20B/40B 15 82.3 0.25t00.34 20 50
MS1H1-75B 2.5 24 50.1 0.40to0 0.57 25 60
MS1H4-40B 1.5 82.3 0.25t00.34 20 50
MS1H4-75B 2.5 50.1 0.40to 0.57 25 60

2)

B The brake shall not share power supply with other electrical devices. This is to prevent malfunc-

tion of the brake due to voltage or current drop caused by other working devices.

. . 2
B Use cables with a cross-sectional area above 0.5 mm®.

Brake software setting

For the servo motor with brake, assign a DO terminal with function 9 (FunOUT.9: BK, brake output) and

determine the activation logic of the DO terminal.

¥¢ Related function No.:

Function Name

Function

Function
Name
No.
FunOUTY9 |BK

Brake output

Invalid: The brake power supply is ON and the brake is applied.
The motor is in position lock state.

Valid: The brake power supply is OFF and the brake is released.
The motor can rotate.

The operating time sequences of the brake are different between normal state and fault state of the servo
drive.

3)

Brake time sequence in the servo drive normal state

The brake time sequence in the normal state changes with the motor states: static and rotating.
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Static: The motor speed is lower than 20 RPM.
Rotating: The motor speed is equal to or greater than 20 RPM.
4) Brake time sequence in the motor static state

If the servo enabling (S-ON) signal changes from ON to OFF, and the present motor speed is lower than 20
RPM, the servo drive acts according to the brake time sequence in the motor static state.

A\ CAUTION

@ After the brake output signal changes from OFF to ON, do not input a position/speed/torque
reference within the time defined by H02-09 (Delay from brake output ON to command received).
Otherwise, reference loss or running error may occur.

@ When the motor is used to drive a vertical axis, the mechanical motion part may move slightly
due to the gravity or external force. In motor static status, if the S-ON signal becomes OFF, the brake
output signal becomes OFF immediately. However, within the time defined by H02-10 (Delay from
brake output OFF to motor de-energized in static status), the motor is still energized to prevent the
mechanical motion part from moving due to the gravity or external force.
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4

NOTE

Servo ON

Motor
energized

Brake

output (BK)

Braking
trigger

(1] ON
OFF OFF
ON !
[
OFF ! OFF
! L 4
\ ON T HO2-10
[
OFF | OFF
T
(21, ON (brake released) 2]
OFF
(brake applied) OFF

Position/speed
[torque reference

Stop at

zero speed

Motor speed

OFF

NI
OFF

Figure 5-5 Brake time sequence in the motor static state

@ [1] When the S-ON signal is switched on, the brake output signal will also become ON, and the
motor enters the energized state.

@ [2] For delay of brake contactor actions, see “Chapter 1 Product Information”.

put ON to command received).

@ [4] When the motor is in the static state (motor speed below 20 RPM), if the S-ON signal is switched
off, the brake output signal will also become OFF. You can use H02-10 (Delay from brake output OFF
to motor de-energized in static state) to set the delay from the moment the brake output signal be-
comes OFF to the moment the motor enters the de-energized state.

Y Related parameters:

@ [3] The time interval from the moment when brake output signal becomes ON to the moment
when the command is input must be larger than the value defined by H02-09 (Delay from brake out-

Setting |Effec-
Value . . . De-
Para. Name Unit Function Condi- | tive
Range . . fault
tion |Time
Sets the delay from the time when the
¢ brake output (BK) becomes ON to the )
Delay from brake output time when the servo drive starts to re- During Im- )
H02-09 OI\_I to command re- 0to 500 |ms ceive input command. Qpera— medi- 250
ceived o o ) tion ately
H02-09 is invalid if no terminal is assigned
with the brake output (BK) function.
Sets the delay from the time when the
brake output (BK) becomes OFF to the .
Delay from brake output time when the motor becomes de-ener- 2418 M- )
H02-10 QFF tc? motqrde-ener- 1to0 1000 | ms gized in static state. o.pera- medi- (150
gized in static state L o ) tion ately
H02-10 is invalid if no terminal is assigned
with the brake output (BK) function.
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5) Brake time sequence in the motor rotating state

If the S-ON signal changes from ON to OFF, and the present motor speed is equal to or greater than 20
RPM, the servo drive acts according to the brake time sequence in the motor rotating state.

/A CAUTION

@ If the S-ON signal changes from OFF to ON, do not input a position/speed/torque reference
within the time defined by H02-09 (Delay from brake output ON to command received). Otherwise,
reference loss or running error may occur.

@ If the S-ON signal becomes OFF during motor rotating, the motor enters the "Stop at zero speed”
state, but the brake output signal becomes OFF only after one of the following conditions is met:

@ The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is not
reached, but the motor has decelerated to the value defined by H02-11 (Motor speed threshold at
brake output OFF in rotating state).

@ The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is
reached, but the motor speed is still higher than the value defined by H02-11 (Motor speed thresh-
old at brake output OFF in rotating state).

@ After the brake output signal changes from ON to OFF, the motor remains energized within 50
ms to prevent the mechanical motion part from moving due to the gravity or external force.

[1] ON
Servo ON OFF OFF
\
‘ ON l
Motor :
energized OFF . OFF
| \ |
| ON | _>,_<_‘ 50ms
[ \
Brake ! !
output (BK) OFF T : : o
|
[2]‘ ON (brakereleased) I | [4ﬁ-|02 L2
OFF ! ]
Brake (brake applied) ' |1 OFF
contactor ; I > 2
: el [2]
Jot L
Position/speed ‘4—»‘7/ Lol
Jtorque reference e T
H02-09 Loy
| \
I OlN !
Stop at OFF | OFF
zero speed

—
L
I

Motor speed - = ‘<L4]H02-11

Figure 5-6 Brake time sequence in the motor rotating state

@ [1] When the S-ON signal is switched on, the brake output signal will also become ON, and the
motor enters the energized state.

@ [2] For delay of brake contactor actions, see “Chapter 1 Product Information”.

% @ [3] The time interval from the moment when brake output signal becomes ON to the moment
ZO when the command is input must be larger than the value defined by H02-09 (Delay from brake out-
put ON to command received).

NOTE @ [4] After the S-ON signal becomes OFF during motor rotation, set the delay from the moment when
the S-ON signal becomes OFF to the moment when the brake output signal becomes OFF in H02-11
(Motor speed threshold at brake output OFF in rotating state) and H02-12 (Delay from S-ON OFF to
brake output OFF in rotating state). The motor enters the de-energized state after a delay of 50 ms
when the brake output signal becomes OFF.

¥t Related parameters:
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Value Setting Effec-| De-
Para. Name Unit Function Condi-| tive | fault
Range ' :

tion |Time

Sets the motor speed threshold at brake out-

Motor speed thresh- put OFF when the motor is in rotating state. During Im-.
H02-11 | old at brake output |0to 3000 | RPM L o ) opera- \medi-| 30
OFF in rotating state H02-11 is invalid if no terminal is assigned tion | ately

with the brake output (BK) function.

Sets the delay from S-ON OFF to brake out-

Delay from S-ON put OFF when the motor is in rotating state. During Im—_
HO02-12 | OFF to brake output |1t0 1000 | ms is invalid if o ) opera-|medi-| 500
OFF in rotating state H02-12 is invalid if no terminal is assigned tion | ately

with the brake output (BK) function.

6) Brake time sequence in servo drive fault state

Based on stop mode, servo faults are classified into class 1 (No.1) faults and class 2 (No.2) faults. For de-
tails, see Chapter 9. The brake time sequence in the fault state changes with the fault class.

For No.1 faults:

The brake DO output condition is the same as the "brake time sequence in the motor rotating state when
the servo drive is in normal state". That is,

the brake output signal becomes OFF only when one of the following conditions is met:

B Thetime defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is not
reached, but the motor has decelerated to the value defined by H02-11 (Motor speed threshold at
brake output OFF in rotating state).

B The time defined by H02-12 (Delay from S-ON OFF to brake output OFF in rotating state) is
reached, but the motor speed is still higher than the value defined by H02-11 (Motor speed
threshold at brake output OFF in rotating state).

For No.2 faults:

When a No.2 fault occurs and the brake is enabled, the stop mode is forced to "Stop at zero speed, keep-
ing de-energized state".

In this case, the servo motor stops at zero speed first. When the actual motor speed is lower than 20 RPM,
the brake output signal immediately becomes OFF, but the motor is still in the energized state within the
time defined by H02-10 (Delay from brake output OFF to motor de-energized in static state).

5.1.7 Servo ON

1) Switch onthe S-ON signal

When the servo drive is ready to run, the operating panel displays "Run". If there is no reference input at
this moment, the servo motor does not rotate and stays locked.

2) Aftera command is input, the servo motor starts rotating.

Table 5-3 Operation of the servo drive

Re-
No. Content
cord
O 1 During initial operation, set a proper command to make the motor run at low speed and check wheth-
er the motor rotates properly.
0 5 Check whether the motor rotates in the correct direction. If the direction of rotation is opposite to the
expected direction, check the reference signal and reference direction signal.
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0 3 If the motor rotates in the correct direction, you can view the actual speed in HOB-00 and the average
load rate in HOB-12 through the operating panel or the Inovance software tool.

O 4 | After checking preceding conditions, adjust related parameters to make the motor operate as desired.

O 5 | Commission the servo drive according to “Chapter 6 Adjustment”.

3) Power-on sequence diagram

Main powersupply
L1Cand L2C

Microprocessor
action

Main power supply
RST

Servo ready
(Rdy)

Servoon
(S-ON)

Motor energized

Reset: 200 ms to 400 ms [1]

ON

Brake output
(BK)

Brake contactor

OFF
—
|l
[ |
| T -
Not || )sinitialization Working normally
working 1
| |
| Above 0s 2]
I T
OFF |
|
! | 200ms
OFF ! 3] ON
Above 0s [2]
OFF S & ON
(H02-18) + 3ms
>
OFF ON
[
|
OFF ON
[
|
| 4]
— <«

OFF (brake applied)

Position/speed/
torque reference

Without reference

ON (brake released)

With reference

Figure 5-7  Power-on sequence diagram

[1] The reset time is determined by the setup time of the +5 V power supply of the microprocessor.

[2] > 0s means that the time is determined by the main power connection moment.

[3] when the control power supply and main power supply are connected at the same time, the time is
the same as the time from microprocessor initialization completed to Rdy signal active.

[4] For delay of brake contactor actions, see “Chapter 1 Product Information”.

[5] H02-09 is invalid if no DO terminal is assigned with the FunOUT.9 function.
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4)  Sequence diagram for stop at warning or fault

1) No.1fault: Coast to stop, keeping de-energized state

Fault occurs? Normal About 0.1 ms to 3 ms Faulty
—>

«
|

o 100RPM _ _ _
Absolute motor speed | H02-11 [2]Speed setpoint ORPM
| IS il

Motor energized status Energized De-energized

Servo alarm output  Non-faulty

|
|
|
|
I
|
|
|
| Err (Faulty status)
|

state

Delay as defined by H02-12 [2]I
|or speed lower than H02-11 [2]

Brake output (BK) < > |

ON | OFF
I
Rty
T
| .
Brake contactor ON (brake released) OFF (brake applied)

Figure 5-8 Sequence of "Coast to stop, keeping de-energized state" at No.1 fault

Q @ [1] For delay of brake contactor actions, see “Chapter 1 Product Information”.
@ [2] H02-11 and H02-12 are invalid if no DO terminal is assigned with the FunOUT.9 function.

NOTE
2) No.2 fault (without brake): Coast to stop, keeping de-energized state
Faultoccurs? ~ Normal|  Apout 0.1 msto 3 ms Faulty
«
I
[
I 100RPM _ _ _
Absolute motor speed : ORPM
|
Motor energized status Energized De-energized

Servo alarm output Non-faulty

state Err (Faulty status)

Figure 5-9 Sequence of "Coast to stop, keeping de-energized state" at No.2 fault
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3) No.2fault (without brake): Stop at zero speed, keeping de-energized state

Fault occurs?  Normal Faulty
2 "About 0.1msto3ms
[
[
Absolute motor speed ‘ : \ 100 RPM
| | 0 RPM
I
|
Energized

Motor energized status

|
|
|
‘ De-energized
|
|
|

N
Stop at zero speed OFF OFF
I
I
Servo alarm output Non-faulty
state Err (Faulty status)

Figure 5-10  Sequence of "Stop at zero speed, keeping de-energized state" at No.2 fault (without brake)

4)  No.2 fault (with brake): Stop at zero speed, keeping de-energized state

Fault
Fault occurs? Norma_l> "ibout 0.1msto3ms aulty
| |
I
Servo alarm output Non-faultyl
state | Err (Faulty status)
|
|
|
| 0 RPM
Absolute motor speed |
|
| H02-10 [1]
>
Motor energized status Energized : De-energized
" on |
Stop at zero speed
p p OFF OFF
|
|
Brake output (BK)
oN : OFF
|
I 2]
_H_k_
_

Brake contactor ON (brake released)! OFF (brake applied)

Figure 5-11 Sequence of "Stop at zero speed, keeping de-energized state" at No.2 fault (with brake)

&
Q @ [1] H02-10is invalid if no DO terminal is assigned with the FunOUT.9 function.
@ [2] For delay of brake contactor actions, see “Chapter 1 Product Information”.

NOTE
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When a No.3 warning occurs on the servo drive, such as Er.900 (DI emergency braking), Er.950 (Positive
limit switch warning), and Er.952 (Negative limit switch warning), the servo drive stops according to the
following time sequence as shown in Figure 5-12.

5) Warnings that cause stop: Stop at zero speed, keeping position lock state

About
Warning occurs? Normal |About0.1 msto3ms Warning 0.1msto3ms Normal
| |
\ [
Absolute motor speed ‘ !
| 100 RPM |
[ 0 RPM |
| | |
| ON |
Stop at zero speed !
OFF OFF !
|
I I |
| | |
| | ON
Position lock status \
OFF | OFF
e w—
|
|
|
|
|
1 ‘\
Motor energized status : Energized !
|
‘ |
Servo alarm output i
P Non-warning Warning Non-warning

Brake output (BK)
ON

Brake contactor
ON (brake released)

Figure 5-12  Sequence for warnings that cause stop

The other warnings do not affect the operation state of the servo drive. The sequence diagram for these
warnings is shown in Figure 5-13.
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6) Warnings that do not cause stop

Warning occurs? Normal Normal

Warning

Absolute motor speed
Speed unchanged

Motor energized status T

[ Energized
| About 0.1 ms to 3 ms About0.1 msto3ms
Servo alarm output 3 ) .
Non-faulty Warning ! Non-warning
state
Brake output
(BK) ON

Brake contactor
ON (brake released)

Figure 5-13 Sequence for warnings that do not cause stop
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7) Fault reset

Servo ON
OFF ON
|
[1] |
|
Fault reset Disabled Enabled | Disabled
—_ |
| |
| About 3 ms |
Servo fault output > |
Err (Faulty status) Rdy status : Run status
|
Motor energized status De-energized Energized
|
|
Fault reaction Stop at fault Fault reaction cleared
|
|
Brak BK
rake output (BK) OFF oN
|
OFF (brak: lied —P:—E] ON (brake released)
Brake contactor (brake applied) |
|
IH02—09 [3]
<«

Position/speed/ Without reference

torque reference

With reference

Figure 5-14 Sequence for fault reset

O @ [1] The DI signal used for fault reset (FunIN.2: ALM-RST) is edge triggered.

NOTE

5.1.8 Servo OFF

@ [2] For delay of brake contactor actions, see Chapter 1.
@ [3] H02-09 is invalid if no DO terminal is assigned with the FunOUT.9 function.

Servo stop includes coast to stop and stop at zero speed based on the stop mode, and de-energized state
and position lock state based on the stop state. See the following table for details.

Table 5-4 Comparison of the stop modes

Stop Mode Coast to stop Stop at zero speed
The servo motor is de-energized and coasts to 0 RPM. . .
. N ) The servo drive outputs a reverse braking
Description | The deceleration time is affected by the mechanical
. . . - torque to stop the motor.
inertia and mechanical friction.
This mode features smooth and slow deceleration with | This mode features quick deceleration with
Feature . . .
small mechanical shock. obvious mechanical shock.

Table 5-5 Comparison of the stop statuses

De-energized

Position Lock

The motor is de-energized and the motor shaft can be rotated
freely after the motor stops rotating.

The motor shaft is locked and cannot be rotated
freely after the motor stops rotating.

The servo stops due to the following causes:
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1) StopatS-ON OFF
Assign a DI terminal with the S-ON function and disable this terminal.

¥¢ Related parameters:

Set-
tii Effec- De-
Para. Name Value Range Function & tive
Con- | _. fault
... | Time
dition
0: Coast to stop, keeping Sets the st deofth |
B ets the stop mode of the servo m-
St de at S-ON de-energized state At
H02-05 OI?Fp modea & ) motor when the S-ON signal <o medi-| 0
1: Stop at_zero speed, keeping becomes OFF. p ately
de-energized state
2) Stop atfault
The stop mode varies with the fault type. For fault classification, see Chapter 9.
¥¢ Related parameters:
Set-
tii Effec- De-
Para. Name Value Range Function & tive
Con-|_  [fault
... | Time
dition
. Sets the motor stop mode when a
0: Coast to stop, keeping
. No.2 fault occurs. Im-
Stop mode at de-energized state At )
H02-06 ) ¢ Note: medi-| 0
No.2 fault 1: Stop at zero speed, keeping ) ) stop
. When brake is applied, the servo ately
de-energized state . .
drive executes the value "1" forcibly.
Im-
Stop mode at 0: Coast to stop, keeping Sets the motor stop mode when a At m .
H02-08 . medi-| 0
No.1 fault de-energized state No.1 fault occurs. stop ately

3) Stop at overtravel
* Terms:
Overtravel: The mechanical motion exceeds the designed range of safe movement.

Stop at overtravel: When a motion part moves beyond the range of safe movement, the limit switch out-
puts a level change to force the motor to stop.

Y Related parameters:

Set-
tin Effec De
Para. Name Value Range Function & tive
Con-|_.  (fault
. _|Time
dition
0: Coast to stop, keeping de-en-
ergized state
Im-
H02-07 Stop mode at over- | 1: Stop at zero speed, keeping Sets the motor stop mode when At medi- 1
travel position lock state overtravel occurs. stop ately
2: Stop at zero speed, keeping
de-energized state

When overtravel occurs on a motor used to drive a vertical axis, the workpiece may fall. To prevent the
risk of falling, set H02-07 (Stop mode at overtravel) to 1. When the workpiece moves linearly, install limit
switches to prevent potential mechanical damage. When overtravel occurs, input a reverse RUN com-
mand to make the motor (workpiece) run in the opposite direction.
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Load
Reduction gear \
Motorj

Servo drive
FunIN.14:
P-OT DI
FunIN.15:
N-OT DI

Figure 5-15 Installation of limit switches

To use the limit switches, assign FunIN.14 (P-OT, positive limit switch) and FunIN.15 (N-OT, negative limit
switch) to two Dls of the servo drive and determine the activation logic of these DI terminals. This is to
enable the servo drive to receive the level signals input from the limit switches. The servo drive enables
or cancels the stop-at-overtravel status based on the DI level status.

¥¢ Related function code:

Function

No Name Function Name Function

When the mechanical movement is beyond the mov-
able range, the overtravel prevention function will be
FunIN.14 | P-OT Positive limit switch activated.

Inactive: Forward drive enabled

Active: Forward drive disabled

When the mechanical movement is beyond the mov-
able range, the overtravel prevention function will be
FunIN.15  |N-OT Negative limit switch activated.

Inactive: Reverse drive enabled

Active: Reverse drive disabled

4) Emergency stop

There are two ways to enable emergency stop, as shown below:
B Using DI function 34: FunIN.34 (EmergencyStop)

B Using the auxiliary function: emergency stop (HOD-05)

¥¢ Related function code:

Function

No Name Function Name Function

Inactive: Current operating state unaffected

FunIN.34 | EmergencyStop | Braking Active: Stop quickly as defined by H02-18, keeping position
lock state, with Er.900 (DI emergency braking) reported

Y Related parameters:

Set-

. Effec-
ting tive De-
Con- fault

Time
dition

Para. Name Value Range Function
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0: Current operating state

Enables or disables the emergency stop Im-
E unaffected At
HOD-05 Stn;ergency function. The stop mode is the same as that <o medi-| 0
p 1: Enabled, stop mode deter- at S-ON OFF. p ately

mined by H02-05

5.2 Position Control Mode

% Terms:

The reference unit means the distinguishable minimum value input from the host controller to the servo
drive.

The encoder unit means the value obtained after the input reference is processed by electronic gear ratio.

Block diagram of position control mode

Speed
feedforward
Input position 5
oo Motor
reference Position q e = N - +
Electronic Position Deviation Position O Speed Current
reafirdegicreezglé;ce gear ratio reference filter| - counter loop gain & loop control loop control M
Speed feedback

Speed
calculation

Encoder

Frequency-division
output Encoder

frequency-
Eivision outgu&

Figure 5-16 Block diagram of the position control mode

Set H02-00 to 1 on the operating panel or Inovance software tool to enable the position control mode.

Set the servo drive parameters based on the mechanical structure and specifications. The following sec-
tion uses the basic parameter setting to describe the position control mode.

Servo drive
nPulseinput |
N > Pylse refergnce Electromc Position
1] » input setting gear ratio reference filter
PosDirSel
input . N q
» Position reference direction selection g
INHIBIT input N
Host Pulselnhibit Reference inhibited >
controller input 1 Position
ClrPosErr regulator
input N . L o
F » Position deviation cleared >
requency-
division
ulse output’,
] Frequency-division output <
_COIN outputv
NEAR output Positioning completed/Positioning near <

Figure 5-17  Signal exchange between the servo drive and the host controller

5.2.1 Position Reference Input Setting

The position reference input setting includes position reference source, direction, and inhibition.
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Position reference
inhibited FunIN.13

Position reference
direction selection
FunIN.27

Position
reference

Reference
being 0

Reference
direction reversed

Figure 5-18 Block diagram of position reference input setting

1 Position reference source

Set the position reference source in H05-00.

Pulse input terminal
selection H05-01
Pulse reference

inhibited
DI function: FunIN.3
Low-speed
High-speed
pulse reference

0: Pulse reference

Pulse reference °
being 0

Step reference
DI function:
FuniN.20

Position reference

source H05-00

Step amount e
HO05-05

1: Step

el -

Multi-position
reference enable
DI function: FuniIN.28

Multi-position
parameters in
group H11

- 2: Multi-position reference

v

Figure 5-19 Setting of the position reference source

Y Related parameters:

Set-
. |Effec-
. ting | . De-
Para. Name Value Range Function tive
Con-| . |fault
... | Time
dition
0: Pulse reference | sets the position reference source. Pulse reference m
H05-00 Position refer- | 1: Step reference is external position reference, and step reference At medi-| 0
encesource | . Mylti-position and multi-position reference are internal position | stop atel
reference references. y

1) Pulse reference as the source (H05-00 set to 0)
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Perform the following operations to obtain the correct pulse reference form.

Start

4

Select the pulse
input terminal.

Filter pulse input.

l

Set the pulse
reference format.

End

Select the pulse input terminal
(HO5-01)

Filter interference signals.
Filter time constant of low-speed puls

_ input terminal (HOA-24) or

filter time constant of high-speed
pulse input terminal (HOA-30)

Direction + pulse
Phase A/B quadrature pulse
CW+CCW

Figure 5-20 Flowchart of setting pulse reference as the source

@ Pulse reference input terminal

The servo drive provides two sets of pulse input terminals:

Servo drive
2.4kQ
PULLHI.[ 35 2.4k0
PULSE +| 41 240 Q
PULSE -|.43 * **{
Low-speed pulse 2.4kQ
position reference
2.4kQ
SIGN + 37 2400
SIGN- /39 ***(

% ") HPULSE«+ |38
High-speed pulse \/ HPULSE - |36 >
position reference
Max. 4 MHz

A HSIGN +| 42

/ HSIGN-| 40 J>

v

GND |29
GND [ ‘ > n

B The low-speed input terminals (PULSE+, PULSE-, SIGN+, and SIGN-) receive differential input
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(maximum frequency: 500 kpps) and open collector input (maximum frequency: 200 kpps).

B The high-speed input terminals (HPULSE+, HPULSE-, HSIGN+, and HSIGN-) receive differential
input (maximum frequency: 4 Mpps) only.

Y Related parameters:

Set-
tii Effec De
Para. Name Value Range Function & tive
Con- | _. fault
.| Time
dition
Pulse reference input . Im-
0: Low- dt l i
HO5-01 | terminal <-3W Spee erml'na S f::;?::l:ardware pulse input ng medi-| 0
selection 1: High-speed terminals . p ately
Table 5-5 Pulse input specifications
Pulse Type Max. Input Frequency Voltage Forward Current
High-speed pulse Differential signal 4M 5V <25mA
Differential signal 500 k 5V <15mA
Low-speed pulse
Open collector signal 200 k 24V <15mA

@ Pulse input terminal filter

Set a filter time to filter pulses input by the low- or high-speed pulse input terminals to prevent motor
malfunction due to interference on the servo drive.

Y Related parameters:

Set-
.e Effec-
Value . . ting | . De-
Para. Name Unit Function tive
Range Con-|_.  fault
. | Time
dition
Filter time constant of low Sets the filter time constant of At Next
HOA-24 . . 0to 255 25ns . . pow- | 30
speed pulse input pin low-speed pulse input pin. stop er-on
Filter time constant of high Sets the filter time constant of At Next
HOA-30 . . & 0to 255 25ns | . . . pow-| 3
speed pulse input pin high-speed pulse input pin. stop er-on

If the filter time constant is t; and the minimum width of input signals is t;,, the input signal and filtered
signal are as shown in the following figure. The filtered signal has a t: delay over the input signal.

Signal width is less than tr, Signal width is less than t,
keeping origi'nal high keeping orig}nal(low
level after filtering <t < level after filtering
EdhE - = Min. width of input signal tmn
M * |
Inputsignal — |
\ \ \
! ii I
! I N
Filtered signal | . | |
Ittered sigha 4'7 L—»
) [ [ g

Figure 5-21 Example of signal filtering waveform
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The filter time constant t- must be equal to or smaller than (20% to 25%) t..

The recommended filter parameter setting based on the maximum frequency (or minimum width) of

input pulses is describes in the following table.

Table 5-6 Recommended filter parameter setting

Recommended Filter Time
Pulse Input Terminal Function Cod Max. F
ulse Input Termina unction Code ax. Frequency Constant (Unit: 25 ns)
Low-speed p.ulse input ter- HOA-24 <167k 30
minal
Low-speed pvulse input ter- HOA-24 167 kt0 250 k 20
minal
Low- i -
ow-speed p.ulse Inputter HOA-24 250 k to 500 k 10
minal
High-speed Pulsemput HOA-30 500 K to 1 M 5
terminal
High-speed Pulse input HOA-30 S1M 3
terminal

For example, if the filter time constant is set to 30, the actual filter time is 30 x 25 =750 ns.

3 Pulse reference form

The servo drive supports three pulse input forms:

B Direction + pulse (positive or negative logic)

B Phase A+ phase B quadrature pulse, 4-frequency multiplication

B CW+CCW

Select the pulse input form appropriate for the host controller or other pulse output devices.

Y Related parameters:

Set-
tin Effec- De
Para. Name Value Range Function & tive
Con- | _. fault
... | Time
dition
0: Direction + pulse (positive
logic)
1: Direction + pulse (negative N
. t
Pulse reference logic) Selects the pulse reference At &
HO5-15 pow-| 0
form 2: Phase A+ phase B quadra- | form. stop | on
ture pulse, 4-frequency multi-
plication
3: CW+ CCW

Table 5-7 Pulse forms
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H02-02 HO05-15 . i
. . Pulse Form Signal Pulse Diagram of For- | Pulse Diagram of Reverse
Rf)tat|on Dlrec— Referen.ce g ward RUN RUN
tion Selection |Form Settings
Pulse +
N PULSE PULSE
0 direction PULSE s e
Positive SIGN SIGN [ High SIGN Tt Low
logic
Pulse +
S PULSE PULSE
1 direction PULSE Nl 0o 6
Negative SIGN SIGN Tl Low SIGN ] High
logic
Phase A+
hase B PhaseA [ [ || PhaseA__ =1 [ L
0 P PULSE (phase e taty | e | t4: ty
quadrature A) Phase B PhaseB [l [T |
2 pulse bty ta e
4-frequency ;I)GN (phase Phase A leads phase B | Phase B leads phase A by
multiplica- by 90°. 90°.
tion
ew 0000 M1t
ts ts tsl ts ts
cc
PULSE (CW) W
3 CW + CCW
SIGN (CCW)
cw
5 ts to1ts ts
ccw ‘
Pulse +
. . PULSE
0 direction PULSE PUBSE % T on
Positive SIGN SIGN fel low SIGN ] High
logic
Pulse +
. PULSE ~ fofl [ 7 PULSE ~ |l [T L[
) direction PULSE § b N
Negative SIGN SIGN High SIGN  lex Low
logic
Phase A+
phase B Phase A PhaseA foiesl | [
1 PULSE (phase Tt ot
quadrature A) PhaseB_[osl [ | PhaseB_ [551
2 pulse b b
4-frequency SIGN (phase Phase B leads phase A | Phase A leads phase B by
B) o 0
multiplica- by 907 90°.
tion
cw
ts ts toits ts
PULSE (CW) cew
3 CW + CCW
SIGN (CCw) cw Tl LT
ts ts t5'ts ts
cecw

The following table describes the maximum frequencies and minimum widths of position pulse referenc-
es input from different terminals.

Table 5-8 Pulse reference specifications
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; Max. Fre- Min. Time Width (us)
Input Terminal
quency t t ts t, ts ts
High-speed pulse input terminal 4 Mpps 0.125 0.125 0.125 0.25 0.125 0.125
Diff i

! -erentlal 500 kpps 1 1 1 2 1 1

Low-speed pulse input
input terminal o llec-
PeN COTEC 500 kpps 2.5 25 2.5 5 2.5 2.5
torinput

The rising time and fall time of position pulse references must be smaller than 0.1 ps.

@  Pulse reference frequency

Set the maximum position pulse reference in HOA-09. If the actual input pulse frequency is greater than

the value of HOA-09, Er.BO1 (Position reference input abnormal) will occur.

Y Related parameters:

Set-
.e Effec-
. . ting | . De-
Para. Name Value Range Unit Function tive
Con-|_.  [fault
. |Time
dition
Maximum position Sets the maximum frequency of | At Next
HOA-09 P 100 to 4000 KHz quency pow- 4000
pulse frequency external pulse references. stop er-on
2) Step setting as the source (H05-00 set to 1)

/A CAUTION

@ When the servo drive is running (S-ON signal active), the motor is in the locked state if the step
reference function is invalid, and rotates if this function is valid. After the H05-05 reference is execut-
ed, the function becomes invalid and the motor enters the locked state.

Step setting running means that the servo drive runs according to the internal fixed speed until the dis-
placement reference is completed. The setting flowchart is shown in the following figure.

Start

4

Set the motor
speed based
on the electronic
gear ratio.

4

Set the target
displacement.

4

Enable the step
amount reference.

End

Motor speed (V) = 24 x Electronic gear ratio (RPM).

The motor speed cannot exceed 1500 RPM.

H05-05 x Electronic gear ratio

Configure a DI terminal with FunIN.20

and enable this function.
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Figure 5-22  Flowchart of setting step reference as the source
Vmotor (RPM) 4

1500 - - ————————— -

24 x Electronic gear ratio -

o
A,

PosStep

active Time ()

Figure 5-23 Motor running curve when H05-00 set to 1

In the preceding figure, motor displacement (shaded area) = H05-05 x Electronic gear ratio (encoder unit)

(@ Relationship between motor speed and electronic gear ratio:

When the position reference source is step setting, the motor speed is set based on the electronic gear
ratio. The motor speed in this case must not exceed 1500 RPM.

Vmotor = 24 x Electronic gear ratio (RPM)

@ Motor displacement:

When the position reference source is step setting, the position reference sum (reference unit) is set in
HO05-05. The positive or negative of the H05-05 value determines the positive or negative of the motor

speed.
¥t Related parameters:
Set-
tin Effec-
Para. Name | Value Range | Unit Function Cof tive Default
.| Time
dition
Sets the position reference sum when
Refer- | H05-00 is set to 1. Im-
9999 to eter . At | ™
HO05-05 | Step 19999 ence | Positive or negative of the value deter- stop medi- 50
unit | mines positive or negative of the motor ately
speed.

(3 Step reference enable

When using step setting as the position reference source, assign a DI with FunIN.20 (PosStep, step refer-
ence) and determine the activation logic of the DI terminal.

¥¢ Related function code:

Function
No Name Function Name Function
In the servo running state:
Step reference | Valid: Execute step reference set in H05-05 and the servo motor
FunIN.20 PosStep P P
enable runs.
Invalid: The servo motor is in the locked state.

FuniIN.20 is edge triggered. After executing the step position reference, the servo motor enters the locked
state. After FunIN.20 becomes valid again, the servo motor executes the position reference set in H05-05.

3) Multi-position reference as the source (H05-00 set to 2)
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The servo motor supports multi-position running. It stores 16 position references. The displacement,
maximum running speed, and acceleration/deceleration time of each position can be set separately.
The waiting time and switch mode between positions can also be set as needed. The setting flowchart is
shown in the following figure.

Start

A

Set the
multi-position
running mode.

X

Set the
multi-position
running curve.

.

Set the electronic
gear ratio.

.

Enable
multi-position
reference.

End

- Multi-positioning running mode: H11-00
- Number of displacement references in multi-position mode: H11-01

- Start displacement No. after pause: H11-02

- Interval time unit: H11-03
- Displacement reference type: H11-04
- Start position of sequential running: H11-05

Set relevant parameters for each displacement on the curve.

Set the motor displacement based on the electronic gear ratio.

Configure a DI terminal with FunIN.28 and enable this function.

Figure 5-24 Flowchart of setting multi-position reference as the source

@ Setting the multi-position running mode

¥¢ Related parameters:

Set-
. |Effec-
. ting | . De-
Para. Name Value Range Function tive
Con- | _. fault
. |Time
dition
0: Stop after running for
one cycle Im-
H11-00 Multl.-posmon 1: Cyclic operation Sets. t.he switchover mode between At medi-l 1
running mode ) positions. stop
2: DI switchover ately
3: Sequential operation
Im-
H11-01 Number of posi- lt016 S?tS the total number of positions in At medi-l 1
tion references displacement reference. stop
ately
Sets the start position No. when the
. 0: Continue to execute | multi-position running recovers after
Start position the rest of the positions | a pause. At Im—-
H11-02 | upon restart after ; N * Note: sto medi-| 1
pause 1: S’Fa.rt rom the 1st . ote: . . p ately
position This parameter is valid only when
H11-00 is not set to 2.
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Set-
. |Effec-
. ting | . De-
Para. Name Value Range Function tive
Con- | _. fault
. |Time
dition
Sets the unit of the acceleration/de-
celeration time and waiting time. Im-
L | 0:ms At .
H11-03 | Waiting time unit ) ¢ Note: stop medi-| 0
'S
This parameter is valid only when ately
H11-00issetto O or 1.
0: Relative position |
m_
Displacement reference At
H11-04 | ' P o Sets the displacement reference type. medi-| 0
reference type 1: Absolute position stop ately
reference
Sets the start position No. after first
cycle of running when H11-00 is set to
3.
Start position of @ Note: At Im-
H11-05 | sequentialrun-  |0to 16 H11-05set to 0 or H11-05 > H11-01: <o medi-| 0
ning not cyclic P ately
H11-05>1:
The start position No. is the value of
H11-05.

B Stop after running for one cycle (H11-00 set to 0)

Table 6-11 Description of running for one cycle

Mode Description Running Curve

Speed (V)

1st position
Vlmax

2nd position

ész\

| > Time(t)
Waiting time

V2max

Vimax @aNd V. maximum operating speeds in position 1 and posi-
tion 2.

@ The servo drive stops after running for | S, and S,: 1st displacement and 2nd displacement

one cycle.

@ The drive automatically switches to the
next position.

@ You can set the waiting time between
positions.

@ The position completed signal is active after each position is
completed.

@ If the multi-position reference enable signal is turned off during
running, the servo drive discards the uncompleted displacement

) . and stops. After the servo drive stops, the positioning completed
@ The PosInSen (Multi-position reference | sjgnal is active.

enable) signalis level-triggered. @ After the multi-position reference enable signal is switched on

again, the servo drive starts running from the corresponding posi-
tion according the setting of H11-02.

@ If the S-ON signal is switched off during running of a certain po-
sition, the motor stops according to the stop mode set in H02-05.
After the motor stops, the positioning completed signal is inactive.

@ The DI logic change of position reference direction switchover
(FunIN.27: PosDirSel) during running of a certain
position does not affect the direction of the current
position running.

* Terms:

One-cycle running means that the servo drive completes running the total number of positions setin H11-
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01.

Bl Cyclic operation (H11-00 set to 1)

Table 5-9 Description of cyclic operation

Mode Description

Running Curve

@ The drive starts from position
1 after each cycle of operation.

@ The drive automatically
switches to the next position.

@ You can set the waiting time
between positions.

@ The cyclic operation state
remains active as long as the
FunIN.28 (Multi-position reference
enable) signal is active.

@ The PosInSen (Multi-position

reference enable) signal is lev-
el-triggered.

2nd position

ész\

Time (t'

Waiting time
Vimax @and Vo maximum operating speeds in position 1 and position 2.

S;and S;: 1st displacement and 2nd displacement

@ The position completed signal is active after each position is completed.

@ If the multi-position reference enable signal is turned off during running, the
servo drive discards the uncompleted displacement and stops. After the servo
drive stops, the positioning completed signal is active.

@ After the multi-position reference enable signal is switched on again, the servo
drive starts running from the corresponding position according the setting of
H11-02.

@ If the S-ON signal is switched off during running of a certain position, the
motor stops according to the stop mode set in H02-05. After the motor stops, the
positioning completed signal is inactive.

@ The DI logic change of position reference direction switchover

(FunIN.27: PosDirSel) during running of a certain position does
not affect the direction of the current position running.

B Dl switchover (H11-00 set to 2)

Table 5-10 Description of DI switchover
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Mode Description

Running Curve

€ When the servo drive runs
the current position, you can set
the next position No. After the
position reference of the current
number is completed, the servo
motor stops. After the multi-po-
sition reference enable signal is
switched on again, the current
position No. is run.

@ The position No. is determined
by the DI logic.

@ Theinternal time between
positions is determined by the
command delay of the host con-
troller.

@ The PosInSen (Multi-posi-
tion reference enable) signal is
edge-triggered.

A
Speed (V)
PosInSen PosInSen
activeyip position reset to active again
Vimax |— — |
v \yth position
ymax | — — — ,‘
1] Sy
———— T
me (t
Time range of ime (1)
yth position

Vimax @aNd Vo0 maximum operating speeds in position x and position 'y

S,and S: displacement x and displacementy

@ The position completed signal is active after each position is completed.

@ If the multi-position reference enable signal is turned off during running, the
servo drive completes the remaining displacement and outputs the positioning
completed signal.

@ The position No. is switched over according to the following sequence:

(1) The position No. cannot be switched over before the xth displacement is not
completed.

(2) During running of the xth displacement or after positioning is completed,
switch off the multi-position reference enable signal and switch over x to y (the
servo drive executes the xth displacement again if x is equal to y).

(3) After the xth displacement is completed, the servo drive executes the yth dis-
placement if you switch on the multi-position reference enable signal again.

@ If the S-ON signal is switched off during running of a certain position, the
motor stops according to the stop mode set in H02-05. After the motor stops, the
positioning completed signal is inactive.

@ The Dl logic change of position reference direction switchover

(FunIN.27: PosDirSel) during running of a certain position does
not affect the direction of the current position running.

When the multi-position running mode is DI switchover, assign four DI terminals with functions 6 to 9
(FunIN.6: CMD1 to FunIN.9: CMD4, multi-reference switchover) and determine the activation logic of the

DI terminals.
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A

»

Speed reference

1st speed

CMD4 0

PosDirSel

PosInSen 3]

COIN

Figure 5-25 Multi-position time sequence

@ [1] Area for position No. switchover, that is, the previous position reference is sent and the

@ [2] This signal remains active for at least 3 ms when a low-speed DI terminal is used.

:% PosInSen signal for the next position is switched again.

@ [3] The PosInSen signal is edge-triggered. When a low-speed DI terminal is used, ensure that
NOTE the effective signal width is at least 3 ms. When a high-speed DI terminal is used, ensure that the
effective signal width is at least 0.25 ms.

¥¢ Related function code:

Function
No.

Name Function Name Function

FunIN.6 CMD1

Multi-reference | The position No. is a 4-bit binary value. The relationship between
switchover 1

CMD1 to CMD4 and the position No. is listed in the following table.

Multi-reference o
Posit
FuniN.7-) - CMD2 switchover 2 CMD4 | CMD3 | CMD2 | CMD1 Oil'o'on
i- 0 0 0 0 1
FunIN.S CMD3 Mult.| reference
switchover 3 0 0 0 1 2
Multi-reference 1 ‘ 1 ‘ 1 ‘ 1 ‘ 16

FunIN.9 CMD4

switchover 4

The DI terminal logic is level valid. The value of CMD(n) is 1 upon
active DI logic and 0 upon inactive DI logic.
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B Sequential operation (H11-00 set to 3)

Table 5-11 Description of sequential operation

Mode Description

Running Curve

05.

tions.

@ The servo drive stops after running for one
cycle (H11-05 setto 0 or H11-05>H11-01).

@ Cyclic operation is supported and the servo
drive starts from the position No. setin H11-

@ The drive automatically switches to the
next position.

@ Thereis no interval time between posi-

@ The PoslnSen (Multi-position reference
enable) signal is level-triggered.

Speed (V) N
1st position

Vlmax N

Vamax - - - = \AM‘SItlon
Sl : 52 ‘

‘ »
\ * >
Time (t)

Vimax @aNd V2max: maximum operating speeds in position 1 and
position 2.

S, and S;: Ist displacement and 2nd displacement

@ The position completed signal is active after each position is
completed.

@ If the multi-position reference enable signal is turned off
during running, the servo drive discards the uncompleted dis-
placement and stops. After the servo drive stops, the positioning
completed signal is active.

@ After the multi-position reference enable signal is switched
on again, the servo drive starts running from the corresponding
position according the setting of H11-02.

@ If the S-ON signal is switched off during running of a certain
position, the motor stops according to the stop mode set in H02-
05. After the motor stops, the positioning completed signal is
inactive.

@ The Dl logic change of position reference direction switcho-
ver

@ (FuniIN.27: PosDirSel) during running of a certain position
does not affect the direction of the current position running.

4)  Setting the multi-position running curve

The servo drive provides 16 position references. The displacement, maximum running speed, accelera-
tion/deceleration time of each position, and the interval time between positions can be set. The following
takes the 1st position as an example.

Y¢ Related parameters:

Setting | Effec-
Para. Name Value Range | Unit Function Condi- | tive Default
tion Time
-1073741824 | Refer- . During
. Sets the sum of the 1st position Imme-
H11-12 | 1st displacement to ence opera- | . 10000
| references. . diately
+1073741824 | unit tion
Max. running speed Defines the maximum speed of During Imme
H11-14 | ox UNNINESPEEC T4 ) 6000 RPM , P opera- | 200
of 1st displacement 1st displacement. tion diately
Acceleration/Decel- Sets the time for the servo motor | During Imme
H11-15 | eration time of 1st | 0to 65535 ms(s) |to accelerate from 0 RPM to 1000 | opera- diatel 10
displacement RPM for the 1st displacement. tion y
Waiting time after Sets the interval time after com During Imme
H11-16 ng 0to 10000 ms(s) | o , opera- | 10
1st displacement pletion of 1st displacement. tion diately

The actual motor running curve according to the preceding setting is shown in the following figure.
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A Motor displacement:
Motor speed (V) (H11-12) x Electronic gear ratio
Max. running speed - — —
H11-14
P— PR— >
Accel. / Decel. time (t) ~ Waitingtime Time (t)
H11-16

Figure 5-26 Motor running curve of 1st displacement

Actual time t of accelerating to the value of H11-14:

(= (H11-14)
1000

For the parameter setting of the other 15 displacements, see Chapter 7.

x (H11-15)

5) Multi-position reference enable
When using multi-position reference as the position reference source, assign a DI with

FunIN.28 (PosInSen, multi-position reference enable) and determine the activation logic of the DI termi-
nal.

¥¢ Related function No.:

Function

No Name Function Name Function

Valid: Enabled

Invalid: Disabled, the servo motor is in the locked state.

Multi-position refer- | ® Note:
ence enable When H11-00 is set to 0, 1, or 3, the logic of the DI terminal with

the PosInSen signal is level valid.

When H11-00 is set to 2, the logic of the DI terminal with the
PosInSen signal is edge valid.

FunIN.28 PosInSen

2 Position reference direction setting

A DI terminal can be used to change the position reference direction to reverse the motor direction. As-
sign a DI terminal with

FunIN.27 (PosDirSel, position reference direction selection) and determine the activation logic of the DI
terminal.

¥¢ Related function No.:

Function

No Name Function Name Function

Invalid: The actual position reference direction is the same as the set

) Position reference | position reference direction.
FunIN.27 | PosDirSel | .~ . . - N .
direction selection | valid: The actual position reference direction is opposite to the set

position reference direction.

The actual motor direction is related to the rotation direction defined in H02-02, positive/negative of posi-
tion reference, and position reference direction (FunIN.27).

Table 5-12 Motor rotation direction
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H02-02

Positive/Negative of Position

FunIN.27

Actual Motor Rotation Direc-

Reference tion
0 + Inactive Counterclockwise
0 + Active Clockwise
0 - Inactive Clockwise
0 - Active Counterclockwise
1 + Inactive Clockwise
1 + Active Counterclockwise
1 - Inactive Counterclockwise
1 - Active Clockwise
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3 Position reference inhibited

The servo drive provides the position reference inhibited function (FunIN.13: Inhibit) and pulse input
inhibited function (FunIN.37: Pulselnhibit).

1) Position reference inhibited

When this function is used, the servo drive forces all position references to zero and does not respond to
any internal or external position reference, and makes the motor enter the position lock state. In this case,
the servo drive can be switched over to other control modes.

When this function is enabled, the input position reference counter (H0B-13) continues to count the posi-
tion references. When this function is disabled, the servo drive does not respond to the references count-
ed earlier.

To use this function, assign a DI terminal with function 13 (FunIN.13: Inhibit, position reference inhibited)
and determine the activation logic of the DI terminal. The high-speed DI terminal (DI8 or DI9) is recom-
mended.

Input
position reference

Inhibit ON OFF ON

Actual
position reference

Figure 5-27 Waveform example of position reference inhibited

¥¢ Related function No.:

Function
No.

Name Function Name Function

Invalid: The servo drive responds to position references in the

Position refer- position control mode.

FunIN.13 | Inhibit . . . .
ence inhibited | valid: The servo drive does not respond to any internal or external

position reference in the position control mode.

2) Pulse input inhibited

When this function is used, the servo drive forces pulses to zero and does not respond to pulses input
from the pulse input terminal, but responds to position references of other sources. In this case, the servo
drive can be switched over to other control modes.

When this function is enabled, if the position reference source is still pulse input in the position control
mode and the pulse input terminal continues to input pulse signals, the input position reference count-
er (HOB-13) continues to count the pulses, but the servo drive does not respond to them. In the position
control mode, if the position reference source is other forms, the counter in HOB-13 continues to count
the position references, and the servo drive executes these references.

To use this function, assign a DI terminal with function 37 (FunIN.37: Pulselnhibit, pulse input inhibited)
and determine the activation logic of the DI terminal. The high-speed DI terminal (DI8 or DI9) is recom-
mended.
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External pulse
position reference

Internal position reference

Pulselnhibit ON OFF m | On

Actual pulse reference

Figure 5-28 Waveform example of pulse input inhibited

$ @ [1] When a low-speed DI terminal is used, ensure that the delay from input to response of DI termi-
nal signal is at least 3 ms.

NOTE @ When a high-speed Dl is used, ensure that the delay is at least 0.25 ms.

¥¢ Related function No.:

Function
No.

Name Function Name Function

When the reference source is set to pulse input (H05-00 set to 0) in

Pulse input the position control mode:

FuniN.37 Pulselnhibit inhibited Invalid: Respond to pulse input

Valid: Not respond to pulse input

5.2.2 Electronic Gear Ratio

/A\ CAUTION

@ The electronic gear ratio must be within the following range:

0.001 x Encoder resolution 4000 x Encoder resolution
10000 < B/A < 10000

@ Otherwise,
@ Er.BO3 (Electronic gear ratio setting incorrect) occurs.

@ If the electronic gear ratio is set incorrectly, the servo drive runs incorrectly. In this case, reset the
electronic gear ratio after the servo drive stops.

1 Explanation

In the position control mode, the input position reference (reference unit) sets the load displacement,
and the motor position reference (encoder unit) sets the motor displacement to specify the ratio of motor
position reference to input position ratio so as to introduce the electronic gear ratio function.
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Through frequency division (electronic gear ratio smaller than 1) or multiplication (electronic gear ratio
greater than 1) of electronic gear ratio, you can set the actual displacement of motor rotation or moving
when the input position reference is one reference unit.

* Terms:

The reference unit means the distinguishable minimum value input from the host controller to the servo

drive.

The encoder unit means the value obtained after the input reference is processed by electronic gear ratio.

Electronic gear ratio setting procedure

The electronic gear ratio varies with the mechanical structure. Set the electronic gear ratio as follows:

Start

A

Check mechanical
parameters.

A

Check the
encoder resolution|

A

Check the load
displacement for
one position
reference.

A

Calculate the
position reference
required for one
load shaft revolution

A

Calculate the

gear ratio.

End

Figure 5-29

electronic | — — — — — — — — — —

Setparameters. | — — — — — - = = =

Check parameters such as the reduction ratio, ball screw lead,
— — —  geardiameter in gear transmission,
and belt pulley diameter in belt pulley transmission.

— — — —  Check the encoder resolution of the servo motor.

Check parameters such as mechanical specifications

_ _ — _ and positioning accuracy. Determine the load displacement

corresponding to one position reference of the host controller.

Calculate the position reference required for one load

— — — — shaftrevolution based on the mechanical parameters

and load displacement for one position reference.

Encoder resolution

B
— — — —  Electronic gear ratio—= x Reduction ratio
A

Position reference (reference unit)
required for the one load shaft rotation

— — — —  Setrelated parameters based on the electronic gear ratio.

Electronic gear ratio setting procedure

-181-



-182-

Control Modes

The parameter setting procedure is as follows:

Electronic gear ratio
switchover condition
H05-39
Electronic gear
ratio switchover
DI function: FunIN.24
I
Is H05-02
setto 0?

Electronic

|
|
I
|
|
|
gearratio 1 :

Electronic
gear ratio 2

Encoder resolution

H05-02

Figure 6-35 Setting the electronic gear ratio
Q, @ When H05-02 (Pulses per revolution) is set to a non-zero value: giectronic gear ratio - = Eneoder resolution
g D A H05-02

NOTE In this case, the electronic gear ratio 1 and electronic gear ratio 2 are invalid.

3 Parameter setting

1) Setting electronic gear ratio parameters

Y¢ Related parameters:

Effec-
. . Setting .
Para. Name Value Range | Unit Function . tive Default
Condition | _.
Time
Sets the number of posi-
tion references when the | Immedi- Next
HO05-02 | Pulses per revolution 0to 1048576 P/r pow- 0
motor rotates one revolu- ately
. er-on
tion.
Electronic gear ratio 1 1to Sets the numerator of the | Durin Imme-
H05-07 & -2 ; ; '8 | diate- | 1048576
(numerator) 1072741824 first electronic gear ratio. | operation ly
Electronic gear ratio 1 1to Sets the denominator of During Imme-
HO05-09 . - | thefirst electronic gear . diate- | 10000
(denominator) 1073741824 . & operation
ratio. ly
Electronic gear ratio 2 1to Sets the numerator of the During Imme-
H05-11 - |second electronic gear diate- | 1048576
(numerator) 1073741824 . e operation !
ratio. ly
Electronic gear ratio 2 1to Sets the denominator of During Imme-
HO05-13 - | the second electronic gear diate- | 10000
(denominator) 1073741824 atio & operation ly
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2) Setting the electronic gear ratio switchover condition

A\ CAUTION

@ Due to large real-time change of electronic gear ratio or large difference between two electronic
gear ratios, the mot speed fluctuates greatly during the switchover. Use the first-order low-pass
filter function (H05-04) to enable smooth switchover of position references.

The electronic gear ratio switchover function can be used when H05-02 is set to 0. Determine whether to
switch between gear ratio 1 and gear ratio 2 based on the servo drive running condition and set the elec-
tronic gear ratio switchover condition. Only one electronic gear ratio is active at any time. The effective
time of real-time change on the current electronic gear ratio is also restricted by the switchover condi-
tions.

Y¢ Related parameters:

Set-
— |Effec-
. ting | .
Para. Name Value Range Function Con tive Default
.. | Time
dition
) | 0: Switchover if position refer- ) )
Ele.ctronlc gear I’?tIO ence is 0 (F05-02 set to 0) and Deflnes.the e.lectromc At Im-.
H05-39 swltchovercond|- the duration reaches 2.5 ms gearra.tlo switchover stop medi- 0
tion ) ) ) condition. ately
1: Switchover in real time

Allocate function 24 (FunIN.24: GEAR_SEL, electronic gear ratio selection) to one DI terminal of the servo
drive and determine the activation logic of the DI terminal.

¥¢ Related function No.:

Function

No Name Function Name Function
Invalid: In the position control mode, the first electronic gear
Electronic gear ratio is used.
FunIN.24 | GEAR_SEL _ & , . ,
ratio selection Valid: In the position control mode, the second electronic gear
ratio is used.

The following table lists the electronic gear ratio used by the servo drive under different conditions:

Table 5-13  Electronic gear ratio

Level of DI T inal with Fun- B
HO5-02 | Hos-39 | < o Or0 TEMMINATWIERTUN™ 1 p1o tronic Gear Ratio 5
IN.24
Inactive HO5-07.
H05-09
0
Active HO05-11
W HO05-13
0
Inactive H05-07.
HO05-09
1
Acti HO05-11
ctive H05-13
Encoder resolution
1to 1048576 - H05-02

For serial encoders, the motor resolution is 2" (P/r), where n indicates the number of serial encoder bits.

For example, for a 20-bit serial encoder of Inovance, its resolution is 2 (P/r), that is 1048576 (P/r).
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For quadrature incremental encoders, the motor resolution is the encoder PPR x 4.

For example, the resolution of Inovance quadrature 2500-PPR incremental encoder is 10000 (P/r).
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4 Calculation of electronic gear ratio

The following figure shows the relationship among the position reference (reference unit), load displace-
ment, and electronic gear ratio:

Position reference

Positi f .
osition reference (encoder unit)

(reference unit) T Servo | | Machine
N > > > control [T Reducer—1. 1 |oad
Position reference sum: P (P) A 7 <o
Position reference frequency: f (Hz) . Reduction ratio Load displacement: L
Electronic R Load speed: Vi
gearratio Position feedbadk £ VEncoder

(encoder unit)

Resolution of 20-bit encoder:
P =1048576 (P/r)

Figure 5-30 Relationship among the position reference (reference unit), load displacement, and electronic

gear ratio
Taking rectilinear motion load ball screw as an example. Assume that the lead is ps (mm), the encoder
resolution is Pg, and the reducer reduction ratio is R.
Reduction gear Load

Motor Ball screw

L Ps

\ . . n resolutions of load shaft
Reduction ratio R = -
m resolutions of motor shaft

Encoder resolution Pg

Figure 5-31 Ball screw
1) With the given load displacement AL (mm) when one pulse is input to the servo drive

When the mecqanical displacement is AL, the load axis rotates ATIF; revolutions while the motor shaft
A .
rotates plI; X~g~ revolutions. Then:

B _aL 1
XA 7 ps X R XPo

Therefore, the electronic gear ratio is:

B _ AL _ 1

A - ps X R *Pe
2) With the given load displacement L (mm) and total number of positions references P (P)

When the mechanical displacement is L, the load axis rotates ﬁ revolutions while the motor shaft
L 1 .
rotates —pg X R~ revolutions. Then:

B _ L 1
PXA" = ps X R XPe

Therefore, the electronic gear ratio is:

B _ L 1 1
A - ps X R XPeX7p

3)  With the given load moving speed v, (mm/s) and position reference frequency f (Hz)
Load shaft speed: % (r/s)

Vi1
Motor speed: vu= pTL, xR (r/s)

The relationship among the position reference frequency, electronic gear ratio, and motor speed is:
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fx%:VMXPG

. ... B Vu X P
Therefore, the electronic gear ratio is: 4~ = %

5 Electronic gear ratio setting example

Table 5-14  Electronic gear ratio setting example

Mechanical Structure
Ball screw drive Belt pulley drive Rotate load
Step Name
Reduction ratio R: 5:1 Reduction ratio R: 10:1
1 Mechanical pa- | ReductionratioR: 1:1 Belt pulley diameter: 0.2 m Load rotation angle when
rameter Screw pitch: 0.01 m (Belt pulley circumstance: 0.628 | the load axis rotates one
m) revolution: 360°
Encoder resolu- . . .
2 tion 20 bit =1048576 P/r 20 bit=1048576 P/r 20 bit =1048576 P/r
Load displace-
ment to one po-
sition reference
3 | (reference unit) |0-0001m 0.000005 m 0.01°
Position reference
(reference unit)
alue required for
. 0.01 0.628 360
4 [the load axis to 0.0001" 100 ————— = 125600 = 36000
rotate one revolu- | = 0.000005 0.01
tion
5 | caleulation B 1048576 1 B 1048576 5 B 1048576 10
ulati — = - - = x = "
A 100 1 A 125600 1 A 36000 1
6 |sett H05-07 = 1048576 H05-07 = 5242880 H05-07 = 10485760
ettin
& H05-09 =100 H05-09 = 125600 H05-09 = 36000

5.2.3 Position Reference Filter
This function filters the position references (encoder unit) divided or multiplied by the electronic gear
ratio. It involves first-order low-pass filter and moving average filter.
It is applicable to the following scenarios:

B The acceleration/deceleration process is not performed on the position references sent from the host
controller.

B The pulse reference frequency is low.

B The electronic gear ratio is greater than 10.
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Y¢ Related parameters:

Set=
. |Effec-
. . ting | . De-
Para. Name Value Range | Unit Function tive
Con-|_. — (fault
. _|Time
dition
First-order low-pass Sets the time constant of first-order low- At Im-
HO05-04 | . . P 0t06553.5 ms | pass filter for position reference (encoder medi-| 0.0
filter time constant . stop
unit). ately
Im-
HO5-06 Moving average filter 010 128.0 me S.ets the tim.e .constant of moving average At medi-| 0.0
time constant filter for position reference (encoder unit). | stop ately
2
@ This function does not affect the displacement value (position reference sum).
NOTE
An excessively high setpoint delays the response. Set a proper filter time constant based on actual condi-
tions.
Input position reference
A
Position reference First-order filter
\ Mean filter
\
|
\
[
i T >
<> > Time(®
>
3t
Figure 5-32  First-order filter and moving average filter of rectangular position reference
A 3t — Input position reference
L D
Position reference t ; :
< First-order filter
Mean filter
< Time(
3t

Figure 5-33  First-order filter and moving average filter of trapezoid position reference

5.2.4 Position Deviation Cleared

Position deviation = (Position reference - Position feedback) (encoder unit)

This function enables the servo drive to clear the position deviation when certain conditions set in H05-16
are met.

¥¢ Related parameters:
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Set-
tin Effec De
Para. Name Value Range Function & tive
Con- | _. fault
... | Time
dition
0: Clear position deviation
when S-ON is switched off or
when a fault occurs
1: Clear position deviation Im
. pulse when S-ON is switched | Defines the condition for clearing the po-| At .
HO05-16 | Clear action . . medi-| 0
off or when a fault occurs sition deviation. stop ately
2: Clear position deviation
when S-ON is switched off or
when the ClrPosErr signal is
input from DI

When H05-16 is set to 2, allocate function 35 (FunIN.35: ClrPosErr, position deviation cleared) to one DI
terminal of the servo drive and determine the activation logic of the DI terminal. The high-speed DI termi-
nal (DI8 or DI9) is recommended.

¥¢ Related function No.:

Function

No Name Function Name Function

Position deviati Valid: Position deviation cleared
FuniN.35 | ClrPosErr ostion deviation o -
cleared Invalid: Position deviation not cleared

Set the function as follows:

Table 6-18 Setting of position deviation cleared

Value Clear Condition Clear Time
The position deviation is cleared when the S-ON Servo ONS ort Servo ON
. . . . ervo
H05-16 =0 | signal is switched off or the servo state is not
"run". Clear
The position deviation is cleared when the S-ON Servo ON ot servo ON
HO05-16 =1 |signalis switched off or a fault or warning oc- Servo fault
curs. Clear
Dl active

Dlinactive Dl inactive

Tclear

The position deviation is cleared when the S-ON
(Rising edge valid)

signal is switched off or the DI terminal with this

HO5-16=2 | fnction is logic valid. DI active

The recommended logic is edge valid. Dl inactive Dl inactive

TClear

(Falling edge valid)

5.2.5 Frequency-Division Output
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/A\ CAUTION

@ In the fully closed-loop control mode, the frequency-division output function cannot be used,
and the frequency-division output terminal is used as the input terminal of external optical scale
signal.

@ Itisrecommended to use the active edge outputted by Z signal when a high precision frequen-
cy-division output of Z signal is required.

@ When H05-41 is 0, the effective change edge is falling edge.
@ When H05-41 is 1, the effective change edge is rising edge.

The frequency-division output function outputs the position pulses or encoder feedback position pulses
as A/B phase quadrature pulses.

Servo drive

Internal processing
of the drive

77777777777777777777 Output pulse source

|
| PULLHI 35 24KQ H05-38
\r/ CN 1 Host controller

I

I

I PULSE +1.41 | !

I Low-speed PULSE -4.43 | I
Ipulse position 2.4kQ | I === = -
I reference | | - |
| SIGN {37 2000 q ‘ ‘ 21},PAO + / 4> !
! I | PBQ + |
[ GND_ 29 [ ‘ | 234PBO - | 4> |
| | | | 13 P70 + |
: HPULSE +438 : | | 240,p70 - | 4> |
! High-speed | HPULSE-J36 | >— | | — 3 |
pulse position] Hs|GN + .42 i Frequency-division . | 29 |, GND S| GND |
reference | output | v > |
| HSIGN - | | !
| [ ‘ | \
I I | |
e I | |
I | 44 PZ -OUT |
I |
‘ 29}, GND |
CN 2 | |
I |

Ty

—‘ > Encoder | | | mmmmmpmmmm === ==
J 7| feedback r®

H05-17

Encoder
(@

Motor

@s<c

Figure 5-34 Schematic diagram of frequency-division output

When pulse synchronous tracking of the multi-axis servo is required, pulse synchronous output (H05-38
set to 1) is recommended. When the host controller provides closed-loop feedback, encoder frequen-
cy-division output (H05-38 set to 0) is recommended.

The servo drive provides one set of frequency-division output terminals:

Phase A pulse: PAO+ and PAO-, differential output, max. output pulse frequency: 2 Mpps
Phase B pulse: PBO+ and PBO-, differential output, max. output pulse frequency: 2 Mpps
Phase Z pulse: PZO+ and PZO-, differential output, max. output pulse frequency: 2 Mpps
PZ-OUT: GND, open collector output, 100 kpps

When using frequency-division output, set the output pulse source (H05-38), phase (H02-03), resolution
(H05-17), and phase Z pulse polarity (H05-41) according to requirements.
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When the output source is encoder frequency-division output (H05-38 to 0), the output pulses of phases A
and B per motor revolution are determined by H05-17 and H05-61 (Number of encoder frequency-division
pulses). The pulse width T of phases A and B is determined by the motor speed. Phase Z is synchronous
with phase A and its width is T. Z signal is output once per motor revolution.
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Table 5-15 Pulse diagrams of encoder frequency-division output (H05-38 set to 0)

H02-03 H05-41 ) )
Pulse Output Diagram of Forward Pulse Output Diagram of Reverse
(Output Pulse (Z Pulse Output RUN RUN
Phase) Polarity)
T
Phase A m—‘_ PhaseA —r I
. PhaseB __—1___—1_ PhaseB I LI L
|
Phase 7 4'_‘_ Phase Z 4'_‘_
Phase A leads phase B by 90° . Phase B leads phase A by 90° .
0
PhaseA 11 Phase A =
PhaseB I LI L PhaseB ™ LI L
1 Phase Z —‘_‘_ Phase Z —‘_'_
Phase A leads phase B by 90° . Phase B leads phase A by 90°.
Phase A _l_\_’_‘_ Phase A _l_\_’_‘_
Phase B _I_\_I_'_\_’_ Phase B m
0 Phase Z 4'_‘_ PhaseZ 4'_‘_
Phase B leads phase A by 90°. Phase A leads phase B by 90°.
1
PhaseA __ 1 [ 1 PhaseA I LT |
PhaseB I~ LI L PhaseB ™ LI~ L
1 Phase Z Phase Z
Phase B leads phase A by 90°. Phase A leads phase B by 90° .
Y Related parameters:
Set-
.e Effec-
. . ting | . De-
Para. Name Value Range Unit Function tive
Con- | _. fault
. |Time
dition
0: Phase A leads " ) )
phase B Defines the phase relationship At Next
H02-03 | Output pulse phase - between Phase A pulse and phase B <o pow-| 0
l._ Phase A lags be- pulse. p er-on
hind phase B
Sets the number of pulses output
Number of encoder by PAO or PBO (before 4-frequency At Next
HO05-17 | frequency-division |35 to 32767 p/r | multiplication) per motor revolution <o pow- | 2500
pulses when the value of H05-61 is smaller P er-on
than 35.
0: Encoder frequen-
cy-division output
Servo pulse output | 1: Pulse reference Next
Defi h A
H05-38 | source synchronous output - efines the servo pulse output t pow-| 0
source. stop
2: Frequency divi- er-on
sion or synchronous
output inhibited
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0: Positive

(pulse Z being high

Next
Hos.41 | 2 pulse output level) | Defines the output level when the At poe\i\(/—
i . i hase Z i id.
polarity 1: Negative phase Z pulse is valid stop er-on
(pulse Z being low
level)
Sets the number of pulses output
Number of encoder by PAO or PBO (before 4-frequency At Next
H05-61 | frequency-division |0to 262143 p/r | multiplication) per motor revolution <o pow-
pulses (32-bit) when the value of H05-61 is greater P er-on
than or equal to 35.
5.2.6  Positioning Completed/Near

Internal reference completed: When the internal multi-position reference is 0, the servo drive outputs the
internal reference completed signal (CmdOKk). After receiving this signal, the host controller determines

that all multi-position references are sent.

Positioning completed: When the position deviation meets the condition set in H05-20, the servo drive
outputs the positioning completed signal (COIN). After receiving this signal, the host controller deter-

mines that positioning is completed.

The following figure shows the schematic diagram.

Multi-position reference

Reference completed sigrﬁ'
Cmd_Ok

Position reference

A

Time (t)

r Active high

A
Speed
Motor speed
Motor speed
0 Time (t)
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A
Position deviation

Positioning |
completed threshold | / L
HO5-21 |
\ ! .
0 : Time (t)
[
| |
[
[
| |
\
Positioning o
completed signal Active high
COIN ;

Figure 5-35 Diagram of positioning completed function

Position deviation 4

(en(?oodBe-rlﬁzqit) L Threshold of position deviation excess: H0A-10

L Threshold of positioning near: H05-22
e Z, ~ Threshold of positioning completed: H05-21
Range of ﬁ
positioning >
completed
vV N T Threshold of positioning completed: -(H05-21)
| \ 7777777 T hr¢§hgl(io£pclsigoning near: -(H05-22)
Ly Threshold of position deviation excess: —-(H0A-10)

Figure 5-36  Position deviation-related signals

The reference unit of positioning completed, positioning near, and excessive position deviation is select-
ed in HOA-17. When the position deviation meets the condition set in H05-20, the servo drive also outputs
the positioning near signal (NEAR). The host controller sends the positioning near signal to the servo drive
before confirming positioning completed, so that the servo drive prepares for the positioning completed
action.

Before using the positioning completed or near function, set the output condition, deviation threshold,
time window, and holding time. The following figure shows the schematic diagram of positioning com-
pleted time window and holding time.
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A
Position deviation

Threshold of
positioning
completed

Positioning
completed
signal COIN
(no time window,

Time (t)

no hold time) |

Positioning
completed
signal COIN

(having time window,
no hold time)

A
Position deviation

Threshold of
positioning
completed

— Hoss9 —]

Filter time

Active high

Active high

|

t

0] 1

Positioning I

completed signal !

COIN —
(no time window,

no hold time)

Positioning
completed
signal COIN

(having time window,
no hold time)

|
|
|
— Hos-60 —

Hold time

Active high

Active high

Figure 5-37 Diagram of positioning completed time window and holding time

When the holding function for positioning completed output is used, the value 0 indicates that the posi-
tioning completed signal remains active until the moment when the position reference is received for the

next time.

Y Related parameters:

Setting | Effec-
Para. Name Value Range Unit Function Condi- | tive |Default
tion |Time
Position setting unit Im-
Position set-
HOA-17 | .. . 0-1 - 0: Encoder unit At stop |medi- |0
ting unit
1: Reference unit ately
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Condition for

0: Absolute value of position devi-
ation is smaller than the value of
H05-21/H05-22

1: Absolute value of position devi-
ation is smaller than the value of
H05-21/H05-22 and the position
reference after filtering is 0

being valid.

positioning | 2: Absolute value of position devi- Sets the output con- | During | Im-
HO05-20 | completed/ ation is smaller than the value of - dition of the COIN or | opera- |medi-| 0
near signal H05-21/H05-22 and the position NEAR signal. tion |ately
output referenceis 0
3: Absolute value of position devi-
ation is smaller than the value of
H05-21/H05-22 and the position
reference is 0, and the positioning
completed/near signal is hold for
the time set in H05-60
Defines the threshold
Positioning Encoder/ | of the absolute value | During | Im-
HO05-21 | completed 1to0 65535 reference | of position deviation | opera- |medi-| 734
threshold unit | when the drive out- tion |ately
puts the COIN signal.
Defines the threshold
S Encoder/ | of the absolute value | During | Im-
Positioning .\ o .
HO05-22 1to 65535 reference | of position deviation | opera- |medi-| 65535
near threshold ) . )
unit | when the drive out- tion |ately
puts the NEAR signal.
Defines the time
e threshold when the | During | Im-
Positioning e .
HO05-59 | | . 0 to 30000 ms positioning complet- | opera- |medi-| 0
window time . .
ed signal outputs the | tion |ately
valid level.
N Defines the hold .
Positioning time of the position- During | Im-
HO05-60 | completed 0 to 30000 ms ) P . opera- |medi-| 0
L ing completed signal | .
holding time tion | ately

/A CAUTION

@ H05-22 must be greater than H05-21.

@ H05-21 reflects only the absolute threshold when the positioning completed signal is active. It is
irrelevant to the positioning accuracy.

@ When the speed feedforward gain (H08-19) is large or the servo drive runs at a low speed, the
absolute position deviation is small. A large value of H05-21 in this case will cause the positioning
completed signal to be always active. Decrease H05-21 to improve the effectiveness of this signal.

@ When both the value of H05-21 and the position deviation are small, change the output condi-
tion of positioning completed/near signal in H05-20.

@ When the S-ON signal is inactive, the COIN and NEAR signals are also inactive.

To use the internal reference completed, positioning completed, and positioning near functions, as-
sign three DO terminals of the servo drive with function 22 (FunOUT.22: CmdOk, reference completed),
function 5 (FunOUT.5: COIN, positioning completed), and function 6 (FunOUT.6: NEAR, positioning near)

respectively, and determine the activation logic of the terminals.

¥¢ Related function No.:
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Function Function .
Name Function
No. Name
Posi- Valid: In the position control mode, when the absolute position deviation meets

FunOut.5 | COIN tioning the condition set in H05-21, the positioning is completed.

completed | Invalid: In the position control mode, the servo drive is performing positioning.

Positi Valid: In the position control mode, when the absolute position deviation meets
osition-

FunOut.6 | NEAR . the condition set in H05-22, the positioning is near to completed.
ing near

Invalid: In the position control mode, the servo drive is performing positioning.

5.2.7 Interrupt Positioning

/A CAUTION

@ Theinterrupt positioning signal cannot be switched on when the homing function is used.

1 Function Description

This function allows the servo drive to interrupt during running and execute the preset position reference
with fixed length in the position control mode. When the S-ON signal is active in the position control
mode, if this function is enabled, the servo motor runs the position reference for interrupt positioning in
the direction before the function is triggered.

During interrupt positioning, the servo drive shields any other internal or external position reference (in-
cluding the position reference for triggering this function again), and the input position reference counter
in HOB-13 counts only the position references for this function. After running of this function is completed,
the servo drive keeps shielding or responds to position references according to the setting of H05-29, but
discards the position references input in the running process.

After interrupt positioning is completed, the servo drive outputs the interrupt positioning completed
signal (FunOUT.15: XintCoin) and positioning completed signal (FunOUT.5: COIN). After receiving the inter-
rupt positioning completed signal, the host controller confirms that interrupt positioning is completed.
The output of the interrupt positioning signal is irrelevant to the S-ON signal and DI9 terminal logic.

This function takes effect on the following conditions:

B Before this function is triggered, the motor speed is greater than or equal to 10 RPM or H05-26 is set
to a non-zero value.

B HO05-24is set to a non-zero value.

B FunIN.33 (Interrupt positioning inhibited) is not enabled or the DI terminal logic is invalid.

<
Q € The moving average filter is invalid when the interrupt positioning function is used.
NOTE
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HO02-00to 1.

Set

SetH05-23to 1
to enable
interrupt

positioning.

Set related
parameters.

l

Turn on the
S-On signal.

l

Activate DI9 to
run interrupt
positioning.

Completed?

No

H05-29=0?

Yes

L

Exit interrupt
positioning.

End

FunIN.29 active|— — —

————  Selectthe position control mode.

Configure the related parameters,
- == DO terminal, and DI terminal
of the interrupt positioning function.

Assign DI9 with no function
and set it to edge-triggered.

The "interrupt positioning
completed" signal is output.

Assign a DI with FunIN.29
- (interrupt positioning unlock)
and activate the DI.

Figure 5-38  Setting flowchart of interrupt Positioning

1) Setting parameters

Y Related parameters:

Effec-
. . Setting | . De-
Para. Name Value Range Unit Function . tive
Condition| _. fault
Time
Interrupt positioning | 0: Disabled Defines whether to enable interrupt Next
HO05-23 . - . Atstop |pow-| O
selection 1: Enabled positioning.
er-on
) . Refer- ) " ) Im-
H05.24 DlsplacemenFo inter-| 0 to ence Set§ t_he.dlsplacement of interrupt Durln.g medi-110000
rupt positioning 1073741824 | positioning. operation
unit ately
Constant running . .
speed at interrupt sets the maX|.rr.1urT1 spéed during During Im—.
H05-26 s 0 to 6000 RPM |interrupt positioning, irrelevant to = |medi-| 200
positioning . . operation
the electronic gear ratio. ately
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Ac_cele.ration/!)eceler- Sets the time for the motor to accel- | During Im—'
HO05-27 at|o.n't|n'.1e of interrupt | 0 to 1000 ms erate from 0 RPM to 1000 RPM. operation medi-| 10
positioning ately
Sets the conditions for the servo
drive to correspond to other posi-
Interrupt positioning tion references after interrupt po- .
H05.29 cance!lat|on signal | 0: Disabled _ | sitioningis completed. When HO5- | During | .|
selection 1: Enabled 29 is set to 1, a DI with FunIN.29 operation
(Interrupt positioning cancel signal ately
selection) must be used to exit the
interrupt positioning function.

¥¢ Related function No.:

Function No., Name Function Name Function
Valid: The interrupt positioning state is unlocked, and the servo
| itioni drive can respond to other position references.
FunINa9 | XintFree nterrupt positioning . .p - .p . . .
cancel Invalid: The interrupt positioning state is retained, and the servo
drive cannot respond to other position references.
Interrupt positioning | Valid: Interrupt positioning inhibited
FunIN.33 | XintinHibit | oo P POSIHoning . Prpositioning .
inhibited Invalid: Interrupt positioning permitted
o Valid: In the position control mode, interrupt positioning completed
FUnOUt.15 | XintCoin Interrupt positioning ) h o . o
. completed signal In valid: In the position control mode, interrupt positioning not
completed

A\ CAUTION

@ When the interrupt positioning function is used, the servo drive forces the high-speed terminal
DI9 as the triggering terminal. This function is invalid when other terminals are forced as the trigger-
ing terminal. DI9 (H03-18) must not be allocated with other functions and the terminal logic (H03-19)
must be edge valid. If not, the servo drive forces it to edge valid.

Table 5-16 DI9 logic for interrupt positioning

H03-19 DI9 Logic Waveform
0/3 Falling edge ‘ {
1/2 Rising edge “‘ |
4 Rising edge and falling edge ﬂ

The constant running speed at interrupt positioning is shown in the following figure.
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Speed (V) 1

H05-26 - — — —

Motor speed before
function triggered

Motor displacement:
HO05-24 x Electronic gear ratio

DI9 Interrupt positioning  Time (t)
logic active completed
signal active

Figure 5-39 Motor running curve of interrupt positioning

Table 5-17 Motor speed for interrupt positioning

Motor speed before function . Constant running speed at interrupt posi-
HO05-26 . . Interrupt Positioning & ) . . By
triggered tioning
<10 Inactive -
0
=10 Active Motor speed before function triggered
1to 6000 - Active H05-26
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5.2.8 Homing

A\ CAUTION

@ The homingssignal is shielded when the interrupt positioning or multi-position function is run-
ning.

1 Function Description

Home: the mechanical home, that is, the position of the home switch or motor Z signal, determined by
HO05-31.

Zero: the positioning target point, expressed as home + offset, determined by H05-36. When H05-36 is set
to 0, the zero position is the same as the home.

Homing function: When the S-ON signal is active in the position control mode, the servo motor actively
searches for the zero position and completes positioning if the homing function is triggered.

During the homing operation, the servo drive shields other position references (including the homing
reference triggered again). After the homing operation is completed, the servo drive can respond to other
position references.

This function includes homing and electrical homing.

Home retaining: After receiving the homing signal, the servo drive actively locates the relative position be-
tween the motor shaft and the preset mechanical home reference point, finds the home, and then moves
through the offset from the home reference point to the zero point. This mode is used for locating the
zero position for the first time.

Electrical homing: After locating the absolute zero position, the servo drive moves a certain displacement
from the current position.

After the homing operation is completed (including homing and electrical homing), the absolute motor
position (HOB-07) is the same as the mechanical home offset (H05-36).

After the homing operation is completed, the servo drive outputs the homing completed signal
(FunOUT.16: HomeAttain) or electrical homing completed signal (FunOUT.17: ElecHomeAttain). After re-
ceiving the signal, the host controller confirms that the homing operating is completed. These two signals
are irrelevant to the servo mode and running state.

Table 5-18 Comparison between homing and electrical homing

Homing . L .
Homing Direction, Deceleration
Action Mode e I on, ! Signal Source Total Motor Displacement
Point, and Home
(H05-30)
0 - - -
1 HomingStart
Determined by the mechanical
Homing 3 Determined by H05-31 S-ON home coordinate and offset dis-
placement
4 S-ON
6 - -
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2 The homing direction is consistent
) with the motor displacement sign
Electrical (+/-)
homing 5 '

The deceleration point and home
signals are not required.

HomingStart

S-ON

(H05-36 - HOB-07) x Electronic
gear ratio

@}
@ Both the moving average filter and low-pass filter are invalid when the homing function is used.

NOTE
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2 Homing

/A CAUTION

@ To prevent machine crash due to high speed during the homing process, set the mechanical
limit switches before using the homing function. If homing with hit and stop is used and the me-
chanical offset is involved, set the offset within the travel range.

@ If the motor reaches the limit switch during homing, the servo drive reports Er.950 (Positive limit

warning) or Er.952 (Negative limit warning). If H05-40 is set to 0 or 1, the motor stops according to
the mode set in H02-07.

The following takes an example to describe homing;:
B HO05-31 set to 0: Forward homing, deceleration point and home being home switch
B HO5-31 set to 2: Forward homing, deceleration point and home being motor Z signal

B HO05-31 set to 4: Forward homing, deceleration point being home switch and home being motor Z
signal
B HO05-31 set to 6: Forward homing, deceleration point and home being positive limit switch

B HO05-31 set to 8: Forward homing, deceleration point being positive limit switch and home being mo-
tor Z signal

B HO05-31 setto 10: Forward homing, deceleration point and home being mechanical final limit position

B HO05-31 setto 12: Forward, deceleration point being mechanical final limit position and home being
motor Z signal

The other homing modes are the same as the above except that the direction is opposite.
1) HO05-31set to 0: Forward homing, deceleration point and home being home switch

@ The home switch (deceleration point) signal is inactive (0: inactive; 1: active) when the motor
starts to run, and the positive limit switch is not sensed in the entire process.

The servo motor searches for the deceleration point signal in the forward direction at high speed set in
H05-32. After reaching the rising edge of the deceleration point signal, the motor decelerates to -(H05-
33) according to the time set in H05-34. The motor searches for the falling edge of the deceleration point
signal in the reverse direction at low speed of -(H05-33). After reaching the falling edge of the decelera-
tion point signal, the motor then changes to the forward direction, and searches for the rising edge of the
home signal at the low speed of H05-33. During forward acceleration or forward constant speed running,
the motor stops immediately after reaching the rising edge of the home signal.

Deceleration point/home

© | Limit switch

E] y Qecele(a_tion point
——— ‘ Speed (V) signal r|‘smg edge
@? aa] | ;
Home signal rising edge

H05-32 | — — — ‘
|
Motion profile f 1 : [
( ; | |
. 1 | /
Deceleration m >
point signal 0 1 ! \

m | Time (t)
Homesignal 0 | T B !
[ Signal active Deceleration point
Positive limit switch 0 & signa[famnggdge

Figure 5-40 Motor running curve 1 and speeds in mode 0
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@ The home switch (deceleration point) signal is active when the motor starts to run, and the posi-
tive limit switch is not sensed in the entire process.

The servo motor directly searches for falling edge of the deceleration point signal in the reverse direc-
tion at low speed of -(H05-33). After reaching the falling edge of the deceleration point signal, the motor
changes to the forward direction, and searches for the rising edge of the home signal at the low speed
of H05-33. During forward acceleration or forward constant speed running, the motor stops immediately
after reaching the rising edge of the home signal.

Deceleration point/home

Limit switch

T Speed (V) 4
- - |
(:7 aaan Home signal
! rising edge

[
Motion profile ( [ H05-33 |

[

[

Deceleration point signal 0 m I\ Time (t)
Home signal i : 0 I -(H05-33) |- |
‘ [
T ﬁl Signal Deceleration point
Positive limit switch 0 active  signal falling edge

Figure 5-41 Motor running curve 2 and speeds in mode 0

® The home switch (deceleration point) signal is inactive when the motor starts to run, and the
positive limit switch is sensed in the process.

The servo motor searches for the deceleration point signal in the forward direction at high speed of H05-
32. After sensing the positive limit switch, the servo drive implements reverse homing (H05-40 set to 2 or 3)
immediately or stops and waits for the homing signal re-sent by the host controller (H05-40 set to 0 or 1).
After the condition is met, the servo drive searches for the falling edge of the deceleration point signal in
the reverse direction at high speed of -(H05-32). After reaching the falling edge of the deceleration point
signal, the motor then decelerates and restores to the forward direction according to the time set in HO5-
34, and searches for the rising edge of the home signal at low speed of H05-33. During forward accelera-
tion for forward constant speed running, the motor stops immediately after reaching the rising edge of
the home signal.

. Positive limit
Deceleration point/home Speed (V) ' switch signal active
I
©  © | Limit switch HO5-32
Home signal
rising edge
|

( i 5 [ E‘ HOs33 | /| 7—‘
‘ [ ! >
‘ .
Motion profile | b Signal active Time (t)
|

1 |

Deceleration point signal 0 1
Home signal 0—’—\;‘1 ~(H05-32) |- — — — — — ——

o [ Deceleration point
signal falling edge

Positive limit switch

Figure 5-42 Motor running curve 3 and speeds in mode 0

2) HO05-31set to 2: Forward homing, deceleration point and home being motor Z signal

/A\ CAUTION
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@ Inthe mode where Z signal is used to judge the deceleration point and home (H05-31 set to 2
or 3), the actual motor stop position may be on a different side from the rising edge of the Z signal,
and there is a deviation of =1 pulse (encoder unit).

(@ The Zsignalis inactive (0: inactive; 1: active) when the motor starts to run, and the positive limit
switch is not sensed in the entire process.

The servo motor searches for the Z signal in the forward direction at high speed of H05-32. After reach-
ing the rising edge of the Z signal, the motor decelerates and changes to the reverse direction according
to the time set in H05-34, and accelerates to —-(H05-33). During reverse acceleration or reverse constant
speed running, the motor immediately stops after reaching the Z signal rising edge of the other side.

Limit switch Speed (\/)A
Zsignal rising edge
(0) |
| H05-32 |- — ‘
C(((((/(((‘ ( (@A qdqqqqdq
|
Motion profile f ‘4’) : >
f >
| [ | Time (t)
I : -(H05-33) - T T o
|
. . |
Zsignal 0 ] :1 Signal active Z signal rising edge
Positive limit switch 0 [ of the other side

Figure 5-43 Motor running curve 1 and speeds in mode 2

@ The Zsignalis active when the motor starts to run, and the positive limit switch is not sensed in
the entire process.

The servo motor directly searches for the falling edge of the Z signal in the forward direction at high speed
of H05-33. After reaching the falling edge of the Z signal, the motor changes to the reverse direction, and
searches for the rising edge of the Z signal at low speed of -(H05-33). During reverse acceleration or re-
verse constant speed running, the motor stops immediately after reaching the rising edge of the Z signal.

Limit switch

A
Speed (V)

5 2 Zsignal falling edge
((reeeaaraad flgaar ‘
!

Motion profile b
[
|

[ : >
~(H05-33) |-~ — — — — \_| Time (t)

\

|

|

| S
|

|

| ‘ ‘
\

|
Zsignal 0 m

1 Signal active Zsignal
Positive limit switch 0 [ rising edge

Figure 5-44 Motor running curve 2 and speeds in mode 2

® The Zsignalis inactive when the motor starts to run, and the positive limit switch is sensed in
the process.

The servo motor searches for the Z signal in the forward direction at high speed of H05-32. After sensing
the positive limit switch, the servo drive implements reverse homing (H05-40 set to 2 or 3) immediate-

ly or stops and wits for the homing signal re-sent by the host controller (H05-40 set to 0 or 1). After the
condition is met, the servo drive searches for the Z signal in the reverse direction at high speed of -(H05-
32). After reaching the rising edge of the Z signal, the servo motor decelerates and restores to the forward
direction according to the time set in H05-34, and searches for the Z signal rising edge of the other side.
During forward acceleration or forward constant speed running, the motor stops immediately after reach-
ing the Z signal rising edge of the other side.
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Limit switch
Speed (V) 1

G)@

Positive limit

| R switch signal active
I Z signal rising edge
[ 7 d{ ((’ D HO05-32 |- — - of the other side

| I

Motion profile | }—‘j HO05-33 |- — s T --- ~r
|
@GN ‘ ‘ >
|

f »

Signal active Time (t)

|
Zsignal 0 h -(H05-32) |- — — — — — — A

Positive limit switch g [ Z signal rising edge

Figure 5-45 Motor running curve 3 and speeds in mode 2

3) HO05-31set to 4: Forward homing, deceleration point being home switch and home being motor Z
signal

(M The home switch signal is inactive (0: inactive; 1: active) when the motor starts to run, and the
positive limit switch is not sensed in the entire process.

The servo motor searches for the home switch signal in the forward direction at high speed of H05-32. Af-
ter reaching the rising edge of the home switch signal, the motor decelerates and changes to the reverse
direction according to the time set in H05-34, and searches for the falling edge of the home switch signal
at low speed of —-(H05-33). After reaching the falling edge of the home switch signal, the motor decelerates
and restores to the forward direction, and searches for the rising edge of the home switch signal at low
speed of HO5-33. After reaching the rising edge of the home switch signal, the motor continues to run and
stops immediately after reaching the Z signal for the first time.

Home switch A
Limitswitch ~ Speed (V)

— Home switch )
EET signal risingedge ~ Home switch
| | signal rising edge
!
Ky \
([f@@@q@@aaaan Hos3 / \ 'Zsignal
‘ |

@W ‘
Motion profile ﬁﬂ‘ :
| / / R
‘ .
i S(HOS33) - - &_, Time (t)
|
|

Home switch signal 0 | h I |
Z signal . . .

'8 0 ! 1 Signal active Home switch
Positive limit switch o [ signal falling edge

Figure 5-46 Motor running curve 1 and speeds in mode 4

@ The home switch signal is active when the motor starts to run, and the positive limit switch is
not sensed in the entire process.

The servo motor directly searches for the falling edge of the home switch signal in the reverse direction at
low speed of —-(H05-33). After reaching the falling edge of the home switch signal, the motor decelerates
and restores to the forward direction, and searches for the rising edge of the home switch signal at low
speed of HO5-33. After reaching the rising edge of the home switch signal, the motor continues to run in
the forward direction at low speed of H05-33, and stops immediately after reaching the rising edge of the
Z signal for the first time.
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Home switch
o o A .
Speed (V) “Home _SW|tch
wswitch signal rlﬁlng edge
| .
‘ | Z signal
| rising edge
5 | - P
@WWWWW (l@@@D Hos33 |- - L
Tli |
Motion profile jﬂ ! »
‘ .
| ! \\— Time (t)
1. | -(H05-33) T
Home switch signal 0 % ‘ |
Zsignal 0 | - Signal active Home switch
Positive limit switch 0 [ SIgnal falllng edge

Figure 5-47 Motor running curve 2 and speeds in mode 4

(® The home switch signal is inactive when the motor starts to run, and the positive limit switch is
sensed in the process.

The servo motor searches for the home switch signal in the forward direction at high speed of H05-32.
After sensing the positive limit switch, the servo drive implements reverse homing (H05-40 set to 2 or 3)
immediately or stops and waits for the homing signal re-sent by the host controller (H05-40 set to 0 or 1).
After the condition is met, the motor searches for the deceleration point signal in the reverse direction at
high speed of -(H05-32). After reaching the falling edge of the home switch signal, the motor decelerates
and restores to the forward direction according to the time set in H05-34, and searches for the rising edge
of the home switch signal at low speed of H05-33. After reaching the rising edge of the home switch sig-
nal, the motor continues to run and stops immediately after reaching the Z signal for the first time.

Home switch
© © Limit switch A
Speed (V) VPohsn_lve limit Home switch
~ switch signal active signal rising edge
|
|
H05-32

| Zsignal rising edge

| T

Motion profile

| L )

H05.33/— o

|
| >
| I - >
2 : Signal active Time (t)
) . ‘
Ho‘meSW|tch5|gnal 0 ‘ h ‘ “(HO5-32)|- — -~
Z signal 0 ‘ ‘
1 Home switch
Positive limit switch ( [

signal falling edge
Figure 5-48 Motor running curve 3 and speeds in mode 4

4)  HO05-31 set to 6: Forward homing, deceleration point and home being positive limit switch
(M The positive limit switch signal is inactive (0: inactive; 1: active) when the motor starts to run.

The servo motor searches for the positive limit switch signal in the forward direction at high speed of HO5-
32. After reaching the rising edge of the positive limit switch signal, the motor decelerates and changes to
the reverse direction according to the time set in H05-34, and searches for the falling edge of the positive
limit switch signal at low speed of -(H05-33). After reaching the falling edge of the positive limit switch
signal, the motor decelerates and restores to the forward direction, and searches for the rising edge of the
positive limit switch signal at low speed of H05-33. During forward acceleration or forward constant speed
running, the motor tops immediately after reaching the rising edge of the positive limit switch signal.

-205-



-206-

Control Modes

Limit switch

( i ‘
Motion profile | ‘

| G

Positive limit switch 0 ‘

Speed (V) 4

Positive limit switch
signal rising edge

‘ Positive limit switch

H05-32 / signal ris‘ing edge

T »

[ Time (t)
—(HO5-33) |- + — — — — — — — — R

Signal active Positive limit switch

signal falling edge

Figure 5-49 Motor running curve 1 and speeds in mode 6

@ The positive limit switch signal is active when the motor starts to run.

The servo motor directly searches for the falling edge of the positive limit switch signal in the reverse
direction at low speed of -(H05-33). After reaching the falling edge of the positive limit switch signal, the
motor decelerates and changes to the forward direction, and searches for the rising edge of the positive
limit switch signal at low speed of H05-33. During forward acceleration or forward constant speed run-

ning, the motor stops immediately after reaching the rising edge of the positive limit switch signal.
A

Speed (V)
Limit switch

Positive limit switch
© signal rising edge

( j | m{ HO5-33 |- — — — — —

Motion profile C—J—| _(H0533) | :7\ Time (t)
|

\
‘ Signal active Positive limit switch
Positive limit switch 0 l‘ signal falling edge

Figure 5-50 Motor running curve 2 and speeds in mode 6

5) HO05-31 set to 8: Forward homing, deceleration point being positive limit switch and home being mo-
tor Z signal

(@ The positive limit switch signal is inactive (0: inactive; 1: active) when the motor starts to run.

The servo motor searches for the positive limit switch signal in the forward direction at high speed of HO5-
32. After reaching the rising edge of the positive limit switch signal, the motor decelerates and changes to
the reverse direction according to the time set in H05-34, and searches for the falling edge of the positive
limit switch signal at low speed of -(H05-33). After reaching the falling edge of the positive limit switch
signal, the motor decelerates and restores to the forward direction, and searches for the rising edge of
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the positive limit switch signal at low speed of H05-33. After reaching the rising edge of the positive limit
switch signal, the motor continues to run and stops immediately after reaching the Z signal for the first
time.

Limit switch

(il

I
Motion profile f : ‘
!

Z signal 0 ‘ m

Positive limit switch 0

Speed (V) 0

Positive limit switch Positive limit switch
signalrisingedge  signalrising edge
! !

H05-32 |- — | Z signal

|

-
f >
| Time (t)

-(HO5-33) |
|
Signal active Positive limit switch

signal falling edge

Figure 5-51 Motor running curve 1 and speeds in mode 8

@ The positive limit switch signal is active when the motor starts to run.

The servo motor directly searches for the falling edge of the positive limit switch signal in the reverse
direction at low speed of -(H05-33). After reaching the falling edge of the positive limit switch signal, the
motor decelerates and restores to the forward direction, and searches for the rising edge of the positive
limit switch signal at low speed of H05-33. After reaching the rising edge of the positive limit switch signal,
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the motor continues to run in the forward direction at low speed of H05-33, and stops immediately after
reaching the rising edge of the Z signal for the first time.

Limit switch
A
Speed (V) Deceleration point
@ signal rising edge
B — 1Z signal
a [ aao 'rising edge

Motion profile (::,:_‘ HO5-33 |- — — — — — _

| >
|
I A Time (t)
i ~(H05-33) |-
Z signal 0 : h

|
1 Signal active Deceleration point

Positive limit switch 0 r signal falling edge

Figure 5-52  Motor running curve 2 and speeds in mode 8

6) HO05-31set to 10: Forward homing, deceleration point and home being forward mechanical final limit
position

The servo motor runs in the forward direction at low speed of H05-33. After it reaches the mechanical
final limit position, if the servo motor keeps the running state in which the torque reaches the limit set in
H05-58 and the speed is lower than the value of H05-56 for a period of time, the servo drive judges that
the mechanical final limit position is reached, and stops the motor immediately.

IMechanical final
Ilimit position

E—
‘%(7(?(? e aaa- -

Motion profile ,

|
1
|
\ 1

Deceleration point signal 0

1
\

Home signal 0

Deceleration point

Speed (V)‘k signal rising edge
|
H05-33 | — — —

I ‘ ; »
[ ‘ Time (t)
| |

Signal active Home signal

falling edge

Figure 5-53  Motor running curve and speeds in mode 10

7) HO05-31setto 12: Forward homing, deceleration point being forward mechanical final limit position
and home being motor Z signal

The servo motor runs in the forward direction at low speed of H05-33. After it reaches the mechanical
final limit position, if the servo motor keeps the running state in which the torque reaches the limit set in
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H05-58 and the speed is lower than the value of H05-56 for a period of time, the servo drive judges that
the mechanical final limit position is reached. Then the servo motor runs in the reverse direction at speed
of H05-33, and stops after reaching the Z signal rising edge for the first time.

Mechanical
final limit position

@@ a@aada- -

|
. . I
Motion profile i ‘

\

o

ll‘ [

Zsignal 0 ‘

Mechanical final 0 | -

limit switch signal

Speed (V) 1)
Mechanical final limit
position rising edge
H05-33 |~ — — — ‘»
: >
| Time (t)
—(HO5-33)| ' \ ‘
Signal active Z signal rising edge

of the other side

Figure 5-54 Motor running curve and speeds in mode 12

3 Electrical homing: Start electrical homing (H05-30 set to 5)

After homing is completed, the mechanical zero position of the servo system is obtained. H05-36 sets the
distance for the servo motor to move from the current absolute position (HOB-07) to the specified posi-
tion (H05-36). In the electrical homing mode, the servo motor keeps running at high speed of H05-32. The
total motor displacement is determined by the difference between H05-36 and HOB-07. The running direc-
tion is determined by positive/negative of the total motor displacement. After the displacement reference
is completed, the motor stops immediately.

Speed (V) 1 Motor displacement:
(H05-36 - HOB-07) x Electronic gear ratio

H05-32 |- — — —

| Signal active Time (t)

>
»

Motion profile HOB-07 H05-36

Figure 5-55 Motor running curve and speed of electrical homing

4 Mechanical Home and Mechanical Zero

The following table takes setting H05-30 to 0 as an example to describe the difference between mechani-
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cal home and mechanical zero.

Table 5-19 Difference between mechanical home and mechanical zero

Mechanical Home Different from Mechanical Zero

Mechanical Home Same as Mechanical Zero

If home offset is set (H05-36 set to a non-zero value) and
the mechanical home is different from the mechanical zero
(H05-40 set to 0 or 2), the motor stops immediately after
reaching the rising edge of the home signal during forward
acceleration or forward constant speed running, and the
motor absolute position (HOB-07) is forced to the value of
HO05-36.

If home offset is set (H05-36 set to a non-zero value) and
the mechanical home is the same as the mechanical
zero (H05-40 set to 1 or 3), the motor continues to run
after reaching the rising edge of the home signal during
forward acceleration or forward constant speed running
until the motor absolute position (HOB-07) equals to the

value of H05-36.

Deceleration point/home

Limit switch

(Ceciliiteararraes

Motion profile I

Deceleration point/home

| Limit switch

(eeei

Motion profile

Deceleration point signal 0 1 Deceleration point signal o 1
Homessignal 0 { Homessignal 0 1 1
1
Positive limit switch 0 ’7 Positive limit switch 0 ’7
A Deceleration p(j’i”t R Deceleration point
Speed (V) SlgnalﬂSI‘nge ge Speed (V) signal rising edge
‘ H05-36
HOS-32 = — — — H05-32 + — — — = =
. |
Home signal Home}agnal
rising edge rising edge
I
| |
I
/ / |
T L
f
\ / i \ / Time (t)
| Time (t) |
-(HO533) |y - - ———————— -(HO5-33) |- ¢+ = — =~ — =~~~ — |
I . . . .
Signal active Signal active Deceleration point

Deceleration point
signal falling edge

signal falling edge

The positive/negative final limit switch does not affect the homing modes 10 to 13.
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5 Setting parameters

1) Setting the homing mode

Yc Related parameters:

Para.

Name

Value Range

Function

Setting
Condi-
tion

Effec-
tive
Time

De-
fault

H05-30

Homing
selection

0: Disabled

1: Homing enabled through HomingStart signal input
from DI

2: Electrical homing enabled through HomingStart
signal input from DI

3: Homing started immediately upon power-on
4: Homing started immediately
5: Electrical homing started

6: Current position as the home

Defines the
homing mode
and the trigger
signal source.

During
opera-
tion

medi-
ately

H05-31

Homing
mode

0: Forward homing, deceleration point and home being
positive limit switch

1: Reverse homing, deceleration point and home being
home switch

2: Forward homing, deceleration point and home being
motor Z signal

3: Reverse homing, deceleration point and home being
motor Z signal

4: Forward homing, deceleration point being home
switch and home being motor Z signal

5: Reverse homing, deceleration point being home
switch and home being moor Z signal

6: Forward homing, deceleration point and home being
positive limit switch

T: Reverse homing, deceleration point and home being
negative limit switch

8: Forward homing, deceleration point being positive
limit switch and home being motor Z signal

9: Reverse homing, deceleration point being negative
limit switch and home being motor Z signal

10: Forward homing, deceleration point and home
being mechanical final limit position

11: Reverse homing, deceleration point and home being
mechanical final limit position

12: Forward homing, deceleration point being mechani-
cal final limit position and home being motor Z signal

13: Reverse homing, deceleration point being mechani-

cal final limit position and home being motor Z signal

Sets the hom-
ing direction,
deceleration
point, and home
during homing.

At stop

medi-
ately
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Setting |Effec- De
Para. Name Value Range Function Condi- | tive fault
tion | Time
When H05-31 is
setto 10, 11, or
12, the mode 10
or12isinvalid
hen H05-36 i
oo retioavaue
H05-36 | mechanical | -1073741824 to +1073741824 At stop |medi-| 0
home greater than 0. ately
The mode 11
or 13isinvalid
when H05-36 is
set to avalue
smaller than 0.
Defi heth
0: H05-36 as the coordinate after homing, reverse hom- etines whether
ing applied after homing triggered again upon active to offset the me-
.g. p,p glriee & P chanical home
Mechanical limit signal during homing
1: H05-36 as the relative offset after homing, reverse ’
home offset homing applied after homing triggered again upon whether the Im-
HO05-40 | and action . g [.)p. giree & P motor needsto | Atstop |medi-| 0
upon active active limit signal move additional ately
.p. . 2: H05-36 as the coordinate after homing, reverse .
limit signal . . . o distance after
homing applied automatically upon active limit signal homine. and the
3: H05-36 as the relative offset after homing, reverse . &
. . . T action upon ac-
homing applied automatically upon active limitsignal | .~ =~ "
tive limit signal.
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6 Setting the homing running curve

If the home switch signal is switched on after the deceleration signal becomes active but deceleration is
insufficient, the positioning may be inaccurate. Fully consider the displacement required for deceleration
when setting the deceleration point and home signal input position. The acceleration/deceleration time

during homing (H05-34) also affects the positioning accuracy. Take this parameter into consideration

during displacement setting.

¥¢ Related parameters:

Set-
.e Effec-
. . ting | . De-
Para. Name Value Range Unit Function tive
Con- | _. fault
... | Time
dition
Sets the high speed value of searching for the |
igh- deceleration point signal during homing. m-
Hos-32 | SPeed ofhigh- 15 300 RPM PoInt =8 ghoming AU medi-| 100
speed homing During electrical homing, the motor runs stop ately
always at high speed of H05-32.
Sets the low speed value of searching for the I
f low- i int si ing homing. A
H05.33 Speed o loyv 0t 1000 RPM deceleration point signal during homing t medi-| 10
speed homing The value must be low enough to prevent stop atel
mechanical impact at stop. Y
Acceleration/ . Im-
H05-34 | Deceleration time | 0 to 1000 ms Sets the time for the motor speed 0 Fhange At medi-| 1000
) . from 0 RPM to 1000 RPM during homing. stop
during homing ately
T . A . . Im-
H05-35 DuraFlon limit of 0to 65535 ms Set§ the time limit ofhom.mg. If the Flme At medi-110000
homing expires, ER.601 (Homing timeout) will occur. | stop ately
-1073741824 Refer- . - Im-
Offset of mechan- Defines the absolute position value (HOB-07) | At .
H05-36 | . to ence . medi-| 0
icalhome | of the motor after homing. stop
+1073741824 | unit ately
Y¢ Related function No.:
Function No. Name Function Function
Name
Valid: Current position as home
Logic of DI with HomeSwitch Actual Valid Level
0 (Low level) Low level
1 (High level) High level
FunIN.31 | HomeSwitch Home switch 3 (Rising edge) High level
4 (Falling edge) Low level
5 (Edge valid) Low level
Set the logic of the DI terminal assigned with this function to active
high or active low according to the output of the host controller.
) Valid: Enabled. The function cannot be enabled repeatedly during
. Homing en- -
FunIN.32 |HomingStart able homing.
Invalid: Disabled
Homi - |Valid: Homing completed in the position control mode
FunOut.16 | HomeAttain oming com ) & P P
pleted Invalid: Homing not completed
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FunOut.17

ElecHomeAttain

Electrical hom-
ing completed

Valid: Electrical homing completed in the position control mode

Invalid: Electrical homing not completed
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7 Working time sequence:

HO05-30 setto 1 or2

Speed (V)
Motor speed \ \
| /
‘ »
: : Time (t)
| |
\ ON \
Servo ON :
OFF| | OFF
‘ ON :
HomingStart (FunIN.32 !
omingStart (Fun ) OFF OFF

Figure 5-56 Example of time sequence diagram

©

Switch on the S-ON signal and then the HomingStart signal.

®

During the homing operation, the S-ON signal remains active and the HomingStart signal
change is shielded.

® During the homing operation, the servo motor stops if the S-ON signal is switched off. To enable
the homing function again, switch on the S-ON signal and then the HomingStart signal.

@ IfEr.601 occurs, the servo motor stops, and the S-ON signal remains active. After the Homing-
Start signal is switched on again, Er.601 is reset and homing is performed again.

® The homing operation can be triggered repeatedly.
HO05-30 set to 3

The homing operation is performed only when the S-ON signal is switched on for the first time after
power-on.

If Er.601 occurs, the servo motor stops. Er.601 can be reset after the S-ON signal is switched off.
The homing operation cannot be triggered repeatedly.
H05-30setto4 or5

The homing operation is performed immediately when the S-ON signal is switched on after pow-
er-on.

During the homing operation, the servo motor stops if the S-ON signal is switched off. To enable the
homing function again, switch on the S-ON signal again.

When Er.601 occurs, H05-30 becomes 0 and the servo motor stops. Er.601 can be reset after the S-ON
signal is switched off. To enable the homing function again, set H05-30 again. After homing is com-
pleted, H05-30 becomes 0. To enable the homing function again, set H05-30 again.

HO05-30 setto 6

When the current position is used as the home and home offset (H05-40 set to 0 or 2 and H05-36 set
to a non-zero value) is required, set H05-36 and H05-40 first, and then set H05-30 to 6. Otherwise,
HOB-07 is the value before H05-36 is modified.

After the homing operation is completed, H05-30 becomes 0. To enable the homing function again,
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5.2.9

Pulse reference

Pulse format HO05-15
Input port H05-01
Port filter HOA-24

HOA-30
Max. frequency  HOA-09

Step amount reference

Referencesum  H05-05 > — —,/_, S — e 2nd gain mode H08 -08
. osition reference source  H05 -00 Istgroup  HO05-07 /H05-09 Moving average filter H 05 -06 Switchover condition HO08 -09
Function enable  FuniN.20 Position reference direction FuniN.25 : Indgroup HOS 11105 13 Low-pass filter HO5 -04 Delay time H08 -10
Electronicgearratio g5 -39 .
1" switchover condition Level H08-11
o | Hysteresis H08-12
Multi-position reference r——— === ———- 4 Position gain switchovertime ~ H08 -13
Setting Group H11 |
Function enable  FuniN.28 |
|
|
|
| Speed feedforward Torque feedforward
|
| ——— > Source HO05-19 Source HO6-11
| Filtertime H08-18 Filtertime H08-20
: Gain HO8-19 Gain HO8-21
I posten ™ [ positen ™ (/speed eference)
| ¥ leviation | | deviation > )
\ ,I \(reference unit) I, \(encoder unit) /T (RPM) Y,
|
+ ¢ : II Position regulator Speed regulator . Torque reference
+ ® Gain + Gain  Integration Low-passfilter
% Istgroup HO08-02 + 1stgroup HO08-00 HO08-01 + + g Istgroup HO7-05
0 - 2nd group H08 -05 — | 2ndgroup H08-03 H08-04 2nd group HO7-06
|
|
|
|
|
Speed feedback filter Notch filter
Reverse calculation Filter option H08-22 Frequency ~Width Attenuation
of electronic gear ratio Cut-off frequency H08-23 lstgroup H09-12 H09-13
2ndgroup H09-15 H09-16
A 3rdgroup H09-18 H09-19
R //7777“‘ 4thgroup H09-21 H09-22
‘Position feedback' /  Motorspeed \
¥ (encoder unit) ! e (RPM)
I o oo T
| T |
| .
: | Disturbance observer Torque limit
L »  Speed detection »
Compensation gain H09 -30
Filter time H09-31
‘Internal torque |
» reference
- N
Frequency-division output | -———— =
-—
Freqlancydvsion pulses 10517 Encoder Motor Current control <
AUt Output selection HO5 -38
A- B- Z-
Main power supply
Load
5.3  Speed Control Mode
Block diagram of speed control mode
Torque
feedforward
Speed
: < Motor
reference input
P Spisgr?efeafgce Speed reference| Speed Speed i % Current M
il ramp function reference limit loop gain
el P ) P g _ loop control
Current feedback
Speed feedback
Speed
calculation Encoder

re-set H05-36 and set H05-30 to 6.

Function Code Block Diagram of Position Control Mode

Position reference

v

~Position ™\ /" Position 7\\\
| reference | p| reference |
/ @f&rence uny / \(encoder un'\t/)/

I I
: Electronic gear ratio :
I 1

Pulses per motor Position reference filter

revolution H05-02 /

Gain switchover

Figure 5-57 Block diagram of speed control

Set H02-00 to 0 on the operating panel or Inovance software tool to enable the speed control mode.

HO09 -14
HO09 -17
H09-20
HO09-23

Set the servo drive parameters based on the mechanical structure and specifications. The following sec-
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tion uses the basic parameter setting to describe the speed control mode.

V-ARR output

Speed Servo drive
reference
[\ input Speed reference Speed reference
\\ J\ > input setting » Reference ramp > limit >
SPDDirSel
input q q q
> Speed reference direction selection >
ZCLAMP
Host input > Zero clamp function >
controller Speed
regulator
V-LT output .
< outpu Speed limit output <

V-CMP ou

Speed reached output

tput

Speed matching output

Figure 5-58 Signal exchange between the servo drive and the host controller

5.3.1 Speed Reference Input Setting

1 Speed reference source

In the speed control mode, five methods of obtaining speed references are available and you can select

one in H06-02.

Source of main 0: Ma

in speed reference A
o

speed reference A
H06-00

Source of auxiliary 1: Auxi

liary speed reference B

speed reference B

H06-01
2:A+B Speed reference
A+B ° source >
H06-02
3:A/B
A/B switchover °
Communication setting 4: Communication
H31-09 -
Figure 5-59 Speed reference source selection
Y¢ Related parameters:
Set-
ting | Effec-
Para. Name Value Range Unit Function Con-| tive Default
di- | Time
tion
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H06-02

Speed refer-
ence source

0: Source of main
speed reference A

1: Source of auxiliary
speed reference B

2:A+B
3: A/B switchover

4: Communication

Defines the speed reference
source.

At
stop

Imme-
diately
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1) Source of main speed reference A

The sources of main speed reference A include digital setting and analog voltage setting. Digital setting
produces internal speed references, and analog voltage setting produces external speed references.

Source of main
speed reference A

HO06-00
|
Speed reference set 0: Digital sett‘ing
through operating panel . ——~o_ |
H06-03 !
Source of main N
All setting 1:AI1 speed reference A >
H03-50to H03-54 —®
and H03-80
All setting 2:AI2
H03-55 to H03-59
and H03-80

Figure 5-60 Source of main speed reference A

Y Related parameters:

fiit_ Effec-
Para. Name Value Range Unit Function Cong— tive | Default
... | Time
dition
0: Digital setting (H06- Im
H06-00 Source of main speed | 03) ) Defines the source of main At medis 0
reference A 1:All speed reference A. stop atel
2:A12 Y
1) Digital setting
The speed reference is set in H06-03.
Y¢ Related parameters:
Effec-
Setting Condi-
Para. Name Value Range | Unit Function € |r;igonon ! tive Default
Time
Sets the value of the in- Im-
Speed ref lue | -6000 t Duri -
H06-03 S;e;rgi ehrekr;ce \a/ii ue +6000 © RPM | ternal speed reference, urlnt%o(;pera medi- 200
ghkeyp in the unit of 1 RPM. ately
2) Analogvoltage setting

The analog voltage signal output by the host controller or other devices is processed and then used as the
speed reference.

B Analogvoltage input terminal

The servo drive provides two analog input channels: Al1 and Al2, of which the maximum input voltage is
+10VDC and input impedance is about 9 kQ.

Analog input circuit:
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Servo drive

Analog torque limit N All

£
ﬂ

Analog speed input Al2

N
/ GND

B Operation method:

The following figure takes Al2 as an example to describe the analog voltage setting of the speed reference.

Start

A
SetH02-00to0.f -~~~ —— Enable the speed control mode.
A,
SetH06-00t02.| Source of main speed reference A: Al2
SetH06-02t00.] Speed reference source: Main speed reference A
v
Fiter | Set H03-56.
A
Setzero | Set H03-59 or
drift correction. B use the analog automatic adjustment function (HOD-10).
v
Set the offset. il Set H03-55.
v
Setthe e Set H03-58.
dead zone.
Set speed
reference Max. forward speed corresponding to +10 V: H03-80
corresponding | Max. reverse speed corresponding to -10 V: -(H03-80)
to£10V.
A
End

Figure 5-61 Flowchart of setting speed reference by analog voltage
* Terms:
Zero drift indicates the value of the drive sampling voltage relative to GND upon zero Al voltage.

Offset indicates the input voltage value of the analog channel when the sampling voltage is zero after zero
drift correction.
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Dead zone indicates the input voltage range of the analog channel when the sampling voltage is zero.

In Figure 6-65, y, is the output voltage of the analog channel not processed, and y, is the final speed refer-
ence.

Servo

AlL. drive port Internal processing of servo drive

Filter 12 Zero lys Offset | Y4 Dead |ys , |Speed reference|y
drift zone calculation

Analog output
voltage y:

Analog input Al2 N
voltage x

GND

Figure 5-62 Al processing of servo drive

Voltage when analog input voltage is 0 V
——— Voltage after zero drift correction
) Y(mv) A ——————— Voltage after offset
Sampling voltage Voltage after dead zone setting

¥yl y3 Y4 y5
400 ‘
Zerodrift § /] Offset -
0 3200 4000 4800 =
1 | Analog input voltage
800 800 X (mv)
Dead Dead

zZone zone

Figure 5-63 Example of sampling voltage and Al processing of servo drive

B Filter:

The servo drive provides the analog channel filter function. Setting the filter time constant in H03-56 pre-
vents motor reference fluctuation due to instable analog input voltage and eliminates motor malfunction
due to signal interference. The filter function cannot eliminate or suppress the zero drift or dead zone.

B Zero drift correction:
It corrects the analog output voltage offset relative to the output for the actual input voltage 0 V.

In the preceding figure, y, is the output voltage of the analog channel not processed. Take the filter time
constant setting to 0.00 ms as an example, the sampling voltage after filter y, is same as y,.

When the actual input voltage x is 0, the output voltage y, is 400 mV. Therefore, the zero drift voltage is
400 mV.

Set H03-59 to 400.0 (mV). The sampling voltage after zero drift correction is shown as ys. y;=y,; - 400.0

Zero drift correction can also be performed by using the analog automatic adjustment function in HOD-
10.

B Offset setting:
It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage is 4000 mV when the sampling voltage y, is 0. That is, the offset is
4000 mV.

Set H03-55 to 4000 (mV). The sampling voltage after offset y, = x - 4000 = y; - 4000

B Dead zone correction:
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It sets the valid input voltage range when the sampling voltage of the servo drive is not 0.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within the range of
3200 mV to 4800 mV, the dead zone is 800 mV.

Set H03-58 to 800.0 (mV). The sampling voltage after dead zone correction is shown as ys.

{ 0 3200 < x <4800
¥4 4800 <x < +10000 or -10000 < x < 32
B Speed reference calculation:

After setting the zero drift, offset, and dead zone, set the speed reference corresponding to 10 V (10,000
mV) in H03-80 to obtain the actual speed reference yg:

Yoz —°  x(H03-80)
10000

The value is used as the speed reference set through analog in the speed control mode.

The following figures show the relationship between analog input and speed values respectively when
the offset is absent and present. After all settings are made correctly, view the sampling voltage of Al2 in
HOB-22 or the speed reference corresponding to analog input in HOB-01.

SpeedA

Speed corresponding to +10 V
(+H03-80)

V_Ref

-10V

Dead zoneAl +10V  Voltage
(H03-58)

Speed corresponding to -10 V (-(H03-80))

Figure 5-64 No-offset Al

No-offset speed reference curve
After-offset speed reference curve

Speed A Speed
(no offset)  [(after offset)

Speed corresponding to +10 V
(+H03-80)

>
Voltage

[~ > Dead zone (H03-58)
Offset
(H03-55)

Speed corresponding to-10V
(-(H03-80))

Figure 5-65 After-offset Al

The relationship between the final speed reference y; and the input voltage x is:

{ 0 B-C<x<B+C
y:
x-B B+ C<x < +100000r-10000 < x<B-C
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Where, B: offset; C: dead zone

¥t Related parameters:

Setting Effective | De
Para. Name Value Range | Unit Function Condi- .
. Time | fault
tion
During .
-5000 to Sets the offset of the analog Immedi-
HO03-55 | Al2 offset V - 0
orse +5000 m channel Al2. opera ately
tion
. ) . Sets the moving average filter During .
Al2 tfiltert - I di-
H03-56 Inputtitertime con 0to 655.35 ms | time constant of the analog opera- mmedi 2.00
stant ) ately
channel Al2. tion
During .
Sets the dead fth - I di-
H03-58 | A2 dead zone 0t01000.0 | my | oo thedeadzoneottheanas o, 0 | IMMEA | 150
log channel Al2. . ately
tion
. During .
-500.0 t Sets th drift of th l I di-
H03-59 | Al2 zero drift ° mV eLs the 2ero drit oT the analog opera- mmed 0.0
+500.0 channel Al2. ; ately
tion
H03-80 Speed corresponding to 010 6000 RPM Sets the speed corresponding At stop Immedi- 3000
analog 10V toanalog 10 V. ately
0: No opera-
tion
Defines whether to enable
HOD- | Analog channel auto- 1: All adjust- . ) Immedi-
10 | matic adiustment ment - |automatic zero drift correct of | Atstop atel 0
J All and Al2. Y
2: Al2 adjust-
ment

The setting method of All is the same as that of Al2 described above. For detailed parameter descriptions,

see descriptions of parameters H03-50 to H03-59 in Chapter 8.

3) Source of auxiliary speed reference B

The sources of auxiliary speed reference B include digital setting, analog voltage setting, and multi-speed
references. Digital setting and multi-speed references produce internal speed references, and analog volt-

age setting produces external speed references.

Source of auxiliary
speed reference B
H06-01

Speed reference set
through operating panel

I
0: Digital setting|
E—)

v

and H03-80

H06-03 !
I
All setting 1LAIL
H03-50 to H03-54 —
and H03-80
Source of auxiliary
speed reference B
Al2 setting 2:A12
HO03-55 to H03-59 —e

Multi-speed reference
in group H12

5: Multi-speed reference

e

Figure 5-66  Source of auxiliary speed reference B

Y Related parameters:
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St | ptrec-
. . ting | . De-
Para. Name Value Range Unit Function tive
Con-|_ — |fault
. |Time
dition
0: Digital setting (H06-
03)
1: All |
HO6-01 Source of auxiliary 2:AI2 _ | Defines the source of auxiliary At mrend_i— 1
speed reference B 3: 0 (invalid) speed reference B. stop
) ) ately
4: 0 (invalid)
5: Multi-speed refer-
ence

Digital setting and analog voltage setting are the same as those of sources of main speed reference A. The
following part describes how to set auxiliary speed reference B through multi-speed reference.

The servo drive supports multi-speed running. It stores 16 speed references. The maximum running speed
and running time of each speed reference can be set separately. Four groups of acceleration/deceleration
time are available. The setting flowchart is shown in the following figure.

Start

v

Enable the + Multi-speed running mode: H12-00
multi-speed | — — — — — — — — — — - Number of speeds: H12-01
running mode. + Running time unit: H12-02
v
Set the
multi-speed | — — — — — — — — — — Setrelevant parameters for each speed on

running curve.

A

Turn on the
S-ON signal.

A 4

Co)

Figure 5-67  Multi-speed reference setting flowchart

1) Setting the multi-speed running mode

Y Related parameters:

. . |Effec-
Para. Name Value Range Unit Function Settlng Geliely tive De-
tion . fault
Time
0: Stop after running
for one cycle (number
of speeds selectable
through H12-01 . .
Multi-speed running | 1: Cyc?ic operati)on Specifies the multi- Im-
H12-00 - speed reference running Atstop |medi-| 1
mode (number of speeds se- mode. ately
lectable through H12-
01)
2: Switchover through
external DI

-224-




Control Modes

Setting Condi Effec- De

Para. Name Value Range Unit Function g tive
tion . fault

Time

Im-

Defines the total b
H12-01 | Number of speeds 1to 16 - etines the totat number At stop medi-| 1
of speed references.

ately
0s Specifies the tome unit During opera Im-

H12-02 | Running time unit ) of multi-speed reference tigonp medi-| 1
1 min running. ately

Assign an external DI with FunIN.5 (DIR-SEL) to select the multi-speed running direction.

¥¢ Related function code:

Functi : i
ur'1\lco|on Name Function Name Function
) o Inactive: Reference direction by default
FunIN.5 DIR-SEL Multi-reference direction ) . . .
Active: Opposite to the reference direction

The following part takes H12-01 being set to 2 as an example to describe each running mode.
B Stop after running for one cycle (H12-00 set to 0)

Set H12-00 to 0 to select the running mode of stop after running for one cycle. Set H12-01 and H12-02
based on the total number of speeds and running time unit, and set each speed reference, running time,
and acceleration/deceleration time. The servo drive runs from speed 1 to speed N and stops after com-
pleting the end speed.

Table 6-24 Description of stop after running for one cycle

Mode Description Running Curve

Speed (V)

Vima | LStspeed

2nd speed

V2max

|

|

|
bt b b & Time(t)

@ Theservo dri.ve @ V... and V., reference values of speed 1 and speed 2
stops after running @ t;: actual acceleration/deceleration time of speed 1

for one cycle. . p | leration/deceleration ti ¢ 4o

@ The drive auto- t; ?n t.S' actua acceleratlon/ ec.e eration tfme ? sp.ee

matically switches | Runningtime of a certain speed = Time taken in switching from the last speed to current
to the next speed. |speed + Duration of constant-speed operation at current speed (For example, the run-

ning time of speed 1 is the sum of t, + t,; the running time of speed 2 is the sum of t; + t,).

Do not set the running time of a certain speed to 0. Otherwise, the drive skips this speed
and switches to the next speed directly.

When the actual motor speed reaches the maximum running speed, the speed reached
signal becomes active.

If the S-ON signal is switched off during running of a certain speed, the motor stops ac-
cording to the stop mode set in H02-05.

% Terms:

One-cycle running means that the servo drive completes running the total number of speeds set in H12-
01.
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Bl Cyclic operation (H12-00 set to 1)

Set H12-00 to 1 to select the cyclic operation mode. Set H12-01 and H12-02 based on the total number of
speeds and running time unit, and set each speed reference, running time, and acceleration/deceleration
time. The servo drive runs from speed 1 to speed N and automatically starts from speed 1 again after
completing one cycle

Table 5-20  Description of cyclic operation

Mode Description Running Curve

Speed (V)

Vimax | 1Stspeed 12nd speed: 1stspeed! 2nd speed

VZmax

@ The drive starts from speed 't L & Uk 6 E b b Time (t)

1 after each cycle of operation.

@ Thedrive automatically @ V., and V,,,c maximum values of speed 1 and speed 2

switches to the next speed. @ Running time = Time taken in switching from the last speed to current speed

@ The cyclic operation state |+ Duration of constant-speed operation at current speed (For example, the run-
remains active as long as the | ning time of speed 1 is the sum of t; + t,; the running time of speed 2 is the sum
S-ON signal is active. of t; +t,).

4 Do not set the running time of a certain speed to 0. Otherwise, the drive
skips this speed and switches to the next speed directly.

@ When the actual motor speed reaches the maximum running speed, the
speed reached signal becomes active.

@ If the S-ON signal is switched off during running of a certain speed, the mo-
tor stops according to the stop mode set in H02-05.

M DI switchover (H12-00 set to 2)

Set H12-00 to 2 to select the DI switchover running mode. Set H12-01 and H12-02 based on the total
number of speeds and running time unit, and set each speed reference, running time, and acceleration/
deceleration time. The servo drive selects the speed No. based on the state combinations of the external
DI terminals (CMDx).

Table 5-21 Description of DI switchover

Mode Description Running Curve

Speed (V)

Vymax xth position lyth position!  zth position

max — £ — — — N\— — — —
ymax

@ The drive continues operating
when the displacement No. is

updated. \ 1 \ >

@ The speed No. is determined SettingDl  SettingDl  SettingDl | MC (U

by the DI logic.

‘, The interval time between x and y: speed No. (The relationship between the speed No. and the DI logic
displacements is determined by is described below.)

the command delay of the host '

controller. If the speed No. determined by the DI does not change, the servo drive con-
@ The multi-position reference | tinues running at this speed, without being affected by the running time.

is edge-triggered. When the actual motor speed reaches the maximum running speed, the

speed reached signal becomes active.

If the S-ON signal is switched off during running of a certain speed, the motor
stops according to the stop mode set in H02-05.

When the multi-speed running mode is DI switchover, assign four DI terminals with functions 6 to 9 (Fu-
nIN.6 to FunIN.9, multi-reference switchover) and determine the activation logic of the DI terminals. In
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addition, assign a DI terminal with function 5 (FunIN.5: DIR-SEL, multi-speed reference direction switcho-

ver by DI) for switching the speed reference direction

¥¢ Related function code:

Functi
urlilcolon Name Function Name Function
Used to switch over the speed reference direction in
. multi-speed DI switchover mode.
FunIN.S DIR-SEL M.Ultl _speed .reference . o
direction switchover by DI | Inactive: Default reference direction
Active: Opposite to the reference direction
FuniNG CMDL Multi-reference switchover | The speed No. is a 4-bit binary value. The relationship
uni 1 between CMD1 to CMD4 and the speed No. is listed in the
following table.
FuniN.T CMD2 ;/Iultl—reference switchover Shecd
CMD4 | CMD3 | CMD2 | CMD1 No
FuniNg CMD3 gllulti—reference switchover 0 0 0 0 1
0 0 0 1 2
i- i 1 1 1 1 16
FuniN.S MDA z/lultl reference switchover ‘ ‘ ‘ ‘
The value of CMD(n) is 1 upon active DI logic and 0 upon
inactive DI logic.

A
Motor speed (V)

Va4
Vs

V,

4th speed|

16th speed

|
|
CMD1 OFF | ON OFF ON OFF ON |_
I | | I I | | |
CMD2 OFF | OFF ON : ON . OFF ON | ON | ON |_
\ | | | i | | | |
|
CMD3  OFF : OFF | OFF - OFF : OFF : OFF : OFF : ON
| | | \ | | | | | |
| | | | T T
CMD4 OFF = OFF | OFF | OFF | ON | ON | ON I_ | ON I_
| | | | | | | | | |
DIR-SEL OFF : OFF : OFF : OFF : | ON : ON : ON : : ON |_
| | | | | | | | | |
Figure 5-68 Example of multi-speed curve and DI signal states
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2) Setting the multi-speed running curve

The following part takes the 1st speed reference as an example to describe the running curve.

¥¢ Related parameters:

Set-
. Effec-
. . ting | . De-
Para. Name Value Range Unit Function tive
Con-|_. fault
.| Time
dition
At Im-
H12-03 | Acceleration time 1 0to 65535 ms stop medi-| 10
Sets the first group of accelera- ately
tion/deceleration time. Im-
At
H12-04 | Deceleration time 1 0to 65535 ms <o medi-| 10
P ately
A | ™
H12-09 | Acceleration time 4 0to 65535 ms stop medi-| 150
Sets the fourth group of accelera- ately
tion/deceleration time. Im-
At
H12-10 | Deceleration time 4 0to 65535 ms <o medi-| 150
P ately
Sets the value of the 1st speed At Im-
H12-20 | 1st speed reference | -6000 to +6000 | RPM P medi-| 0
reference. stop
ately
Running time of the S At Im-
H12-21 g 0t06553.5 Sets the running time of speed 1. medi-| 5.0
1st speed reference (min) stop
ately
0: Zero acceler-
ation/decelera-
tion time
1: Acceleration/
Deceleration
time 1
Acceleration/Decel- 2: Acceleration Im-
. . / . / Sets the acceleration/deceleration | At .
H12-22 | eration time of 1st Deceleration - medi-| 0
i mode of the 1st speed reference. | stop
speed reference time 2 ately
3: Acceleration/
Deceleration
time 3
4: Acceleration/
Deceleration
time 4

Four groups of acceleration/deceleration time are optional. By default, no acceleration/deceleration time

is used. The following part takes H12-01 being set to 1 to describe the actual acceleration/deceleration

time and running time.

Speed (V) A
Vi -
| |
| |
| |
| |
¢ 4 ’ ¢ 4 ) Tlmre(t)
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Figure 5-69 Example of curve of a certain speed in multi-speed reference

As shown in the preceding figure, the speed reference is V, and the actual acceleration time is t;:

= 1:010 x Acceleration time of the speed reference

The actual deceleration time t, is:

t x Deceleration time of the speed reference

- Vi
" 1000
The running time is the sum of the speed variation time from previous speed reference to present speed
reference plus the average operating time of present speed reference, that is, t; in the preceding figure.
A/B switchover

When H06-02 is set to 3 (A/B switchover), assign a DI with FunIN.4. The signal of the DI terminal deter-
mines whether the main reference source A or auxiliary reference source B is valid.

¥¢ Related function code:

Function

No Name Function Name Description

Main/auxiliary reference Active: Current running reference being A

FunIN.4 CMD-SEL . . . .
switchover Inactive: current running reference being B

3) Communication setting

When H06-02 is set to 4 (Communication setting), the speed reference is the value of H31-09 and H31-09 is
not displayed on the control panel and can be set only through communication.

Y Related parameters:

Setting .
. . . Effective | De-
Para. Name Value Range Unit Function Condi- .
. Time fault
tion
Sets the speed refer-
ence when the speed )
Speed reference s.et | 6000.000 to reference source is com- | 2uring Immedi-
H31-09 t!’\rough communica- +6000.000 RPM munication setting. gpera- ately .
tion tion
The accuracy is 0.001
RPM.

Speed reference direction

A DI terminal with FunIN.26 (speed reference direction selection) is used to change the speed reference
direction.

¥¢ Related function code:

Function

No Name Function Name Description

FuniIN.26 SPDDirSel Speed reference direction Active: Forward direction

selection Inactive: Reverse direction

The actual motor direction is related to the rotation direction defined in H02-02, positive/negative of
speed reference, and speed reference direction (FunIN.26).

Table 5-22  Actual motor rotation direction in the speed control mode
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H02-02

Positive/Negative of Speed

FunIN.26

Actual Motor Rotation Direc-

Reference tion
0 + Inactive Counterclockwise
0 + Active Clockwise
0 - Inactive Clockwise
0 - Active Counterclockwise
1 + Inactive Clockwise
1 + Active Counterclockwise
1 - Inactive Counterclockwise
1 - Active Clockwise
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5.3.2 Setting the Ramp Function
The ramp function converts the speed reference into a large acceleration rate to smoother speed refer-
ence. It controls the acceleration rate by setting the acceleration/deceleration time.

Avery large acceleration rate in the speed control mode causes motor jitter or sever vibration. Increasing
the acceleration/deceleration time smoothens the speed change and prevents mechanical damage.

A\ CAUTION

@ When the speed reference source is digital setting, analog voltage setting, or jogging, the accel-
eration time and deceleration time are set in H06-05 and H06-06.

@ When the speed reference source is multi-speed reference, the acceleration/deceleration time is
setin group H12. For details, see “9.2.17 Group H12: Multi-Speed Parameters”.

Speed (V) A

Stepped speed reference Afterramp Speed reference Vy |- — — — — SS
function control | |
: | |
| |
| |

Actual accel. time

Actual decel. time

Figure 5-70  Ramp control diagram

H06-05 defines the time for the speed reference to accelerate from 0 RPM to 1000 RPM.
H06-06 defines the time for the speed reference to decelerate from 1000 RPM to 0 RPM.

The formulas for calculating the actual acceleration/deceleration time are as follows:

Speed reference

Actual accel. time t; = 1000

x Acceleration ramp time of speed reference

Speed reference

Actual decel. time t, = 1000

x Deceleration ramp time of speed reference

Y Related parameters:

Settin
. . .g Effective
Para. Name Value Range Unit Function Condi- Time Default
tion
Acceleration ramp During .
i Sets the accelera- Immedi-
HO06-05 | time constant of 0 to 65535 ms opera- atel 0
speed reference tion/deceleration tion y
time of speed ref-
D_eceleratlon ramp erenceinthespeed || madi- During
H06-06 | time constant of 0to 65535 ms | control mode. atel opera- 0
speed reference y tion
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5.3.3 Zero Clamp Function

A\ CAUTION

@ The zero clamp function is used in the system in which the host controller does not construct the
position loop in the speed control mode.

@ If servo motor oscillation occurs in the zero clamp state, adjust the position loop gain.

In the speed control mode, if DI function FunIN.12 (ZCLAMP) is enabled, and the speed reference ampli-
tude is smaller than or equal to the value of H06-15, the servo motor enters the zero clamp state. At this
moment, a position loop is built inside the servo drive and the speed reference is invalid. The servo motor
is clamped with 1 pulse of the position at which zero clamp becomes valid. Even if the motor rotates
due to external force, it will return to the zero position and be clamped.

When the speed reference amplitude is larger than the value of H06-15, the servo motor exits the zero
clamp state and continues running according to the input speed reference. If the signal of the DI terminal
with FunIN.12 (ZCLAMP) is inactive, the zero clamp function is disabled.

Servo drive
CN1 Speed (V)

Analog speed % /’ Al14,20 Low-pass filter
L A/D
conversion

Max. f d Zero clamp

a8

torque limit ‘m /” Low-pass filter Speeﬂégféhdd I N A N
by analog GND li

T
|
|
Zero clamp |
|
|
|

%y FunIN.12 ZCLAMP ON OFF
+24 V power supply | 17 ’
COM+ (11
DI configured with 1 o jﬂ@ Zero clamp function ON OFF ON OFF
configured with zero clamp _
com >1_447 ‘ ‘ ‘
Figure 5-71 Zero clamp wiring and waveform
Y Related parameters:
Setting |Effec- De
Para. Name Value Range Unit Function Condi- | tive fault
tion |Time
Zero clamp speed Sets the speed threshold for During | Im-
H06-15 PSP 0o 6000 RPM P , opera- |medi-| 10
threshold the zero clamp function. .
tion | ately
Y Related function code:
Function . i
No Name Function Name Description
Invalid: Zero clamp disabled
FunIN.12 | ZCLAMP Zero clamp enable )
Valid: Zero clamp enabled
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5.3.4 Speed Reference Limit

/A\ CAUTION

@ When the actual motor speed exceeds the value of HOA-08 (Overspeed threshold), the servo
drive reports Er.500 (Motor overspeed). For the settings of HOA-08, see the parameter list in Chapter
8. The speed reference must be smaller than the value of HOA-08.

The speed references in the speed control mode can be limited.

B HO06-07 specifies both the positive and negative limits of speed references. If speed references exceed
the setting of H06-07, the speed references will be limited as this value.

B H06-08 specifies the positive speed limit. If the positive speed reference exceeds the setting of HO6-
08, the reference will be limited as this value.

B H06-09 specifies the negative speed limit. If the negative speed reference exceeds the setting of H06-
09, the reference will be limited as this value.

B The maximum motor speed (the default limit) varies with the actual motor model.

Speed reference

4 Max. motor speed

Max. speed limit H06-07

Positive speed limit H06-08

\/

Actual speed
limit range

Max. speed limit H06-07

Negative speed limit H06-09

Max. motor speed

Figure 5-72 Speed reference limit example
The actual motor speed limit shall meet the following requirements:
|Positive speed limit| < min {maximum motor speed, H06-07, H06-08}
[Negative speed limit| < min {maximum motor speed, H06-07, H06-09}

Y Related parameters:

. Effec-
. . Setting .
Para. Name Value Range Unit Function .\ tive Default
Condition .
Time
. Sets the maximum During | Imme-
HO06-07 | Max. speed limit 0 to 6000 RPM L . . 6000
speed limit. operation | diately
Sets th iti Duri | -
H06-08 | Positive speed limit | 0to 6000 RpM | > e positive unng 1 Immes | g6h00
speed limit. operation | diately
Sets th ti Duri | -
H06-09 | Negative speed limit | 0 to 6000 Rpy | O e negative urng 1 Imme | 6h00
speed limit. operation | diately

5.3.5 Speed-related DO Signals
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Different DO signals are output to the host controller based on comparison between the speed feedback
after filter and different thresholds. The related filter time is set in HOA-27.

1 Motor rotation DO signal

When the absolute value of the actual motor speed after filter reaches the setting of H06-16 (Motor speed
threshold), the motor can be considered to rotate. At this moment, the servo drive outputs the motor
rotation signal (FunOUT.2: TGON) to confirm that the motor has rotated. When the absolute value of the
actual motor speed after filter is smaller than the setting of H06-16, the motor is considered not to rotate.

Judgment on the motor rotation signal (FunOUT.2: TGON) is not influenced by the servo drive running sta-
tus and control mode.

Speed (V)A
Hoele
\ >
| | Time (t)
~(HO&-16) N
| | | |
FunOUT.2TGON, = oFf ON OFF ON OFF

motor rotation output
Figure 5-73 Motor rotation signal waveform

Q @ In the preceding figure, ON indicates that the motor rotation DO signal is active, and OFF indicates
that the motor rotation DO signal is inactive.

NOTE

Y Related parameters:

Setting |Effec- De
Para. Name Value Range Unit Function Condi- | tive fault
tion |Time
Sets the speed threshold at During | Im-
Motor speed thresh-
HO06-16 old P 0to 1000 RPM | which the motor rotation opera- \medi-| 20
signal is active. tion |ately

Assign a DO terminal of the servo drive within function 2 (FunOUT.2: TGON, motor rotation) and deter-
mine the activation logic of the DO the terminal.

¥¢ Related function code:

Functi
ur:\lcolon Name Function Name Description
Invalid: The absolute value of motor speed after filter is
. smaller than the value of H06-16.
FunOUT.2 |TGON Motor rotation . o
Valid: The absolute value of motor speed after filter is
equal to or larger than the value of H06-16.

2 Speed matching DO signal

In the speed control mode, when the absolute value of the difference between the motor speed after filter
and the speed reference satisfies the setting of H06-17, the actual motor speed is considered to reach the
speed reference. At this moment, the servo drive outputs the speed matching signal (FunOUT.4: V-Cmp).
When the absolute value of the difference between the motor speed after filter and the speed reference
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exceeds the setting of H06-17, the speed matching signal is inactive.

If the servo drive is not in running status or in the speed control mode, the speed matching signal
(FunOUT.4: V-Cmp) is always inactive.

FunOUT.4: V-CMP,

Speed (V

speed matching

4

NOTE

Speed reference

) 4 Speed feedback Threshold of speed
% matching signal (H06-17)
[ j
o mi
R
o
L g
<>« - f » . .
Servp | ] Servo ON Servo Time (t)
OFF | OFF
OFF | |oFF ON OFF
ON

Figure 5-74 Speed matching signal waveform

@ In the preceding figure, ON indicates that the speed matching DO signal is active, and OFF indi-
cates that the speed matching DO signal is inactive.

Y Related parameters:

Setting

active.

. . = | Effective
Para. Name Value Range Unit Function Condi- Tim:ev Default
tion
Sets the threshold .
Threshold of speed at which the speed During Immedi-
H06-17 . . 0to 100 RPM . . . opera- 10
matching signal matching signal is tion ately

Assign a DO terminal of the servo drive within function 4 (FunOUT.4: V-Cmp, speed matching) and deter-
mine the activation logic of the DO terminal.

¥¢ Related function code:

Function Function ——
Name Description
No. Name

Invalid: The absolute value of the difference between the motor speed

Speed after filter and the speed reference is larger than the setting of H06-17.

ee
FunOUT.4 | V-Cmp mpatching Valid: The absolute value of the difference between the motor speed

after filter and the speed reference is smaller than or equal to the
setting of H06-17.

3 Speedreached DO signal

When the absolute value of the motor speed after filter is greater than the setting of H06-18, the mo-

tor speed is considered to reach the desired value. At this moment, the servo drive outputs the speed
reached signal (FunOUT.19: V-Arr). When the absolute value of the motor speed after filter is smaller than
or equal to the setting of H06-18, the speed reached signal is inactive.
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Judgment on the speed reached signal (FunOUT.19: V-Arr) is not influenced by the servo drive running
status and control mode.

Speed reference

Speed feedback
Speed (V) 4 //p
HO6-18| —| - — — — — — — —

i |
\
\ \ R
| | Time (t)
\ \

-(HO6-18)— — — — — — — — — — |- = = = = —

(oS8~ U »
| | \
| | |
Output of FunOUT.19
P V-Arr OFF ON OFF ON OFF

Figure 5-75 Speed reached signal waveform

Q @ In the preceding figure, ON indicates that the speed reached DO signal is active, and OFF indicates
that the speed reached DO signal is inactive.

NOTE
Y Related parameters:
. Effecti
Para. Name Value Range | Unit Function Sett_ln‘g (?ctlve Default
Condition Time
Sets the threshold
H06-18 Thresholc! of speed 10t0 6000 RPM at which t.he sp.eed Durlng. Immediate- 1000
reached signal reached signal is operation |ly
active.

Assign a DO terminal of the servo drive within function 19 (FunOUT.19: V-Arr, speed reached) and deter-
mine the activation logic of the DO terminal.

¥¢ Related function code:

Function No., Name Function Name Description

Invalid: The absolute value of the speed feedback after filter is

greater than the value of H06-18.
FunOUT.19 |V-Arr Speed reached ) o
Valid: The absolute value of the speed feedback after filter is

smaller than or equal to the value of H06-18.

4 Zero speed DO signal

When the absolute value of the motor speed after filter is smaller than the setting of H06-19, the motor
speed is considered to close to 0. At this moment, the servo drive outputs the zero speed signal (FunOUT.3:
V-Zero). When the absolute value of the motor speed after filter is greater than or equal to the setting of
HO06-19, the zero speed signal is inactive.

Judgment on the zero speed signal (FunOUT.3: V-Zero) is not influenced by the servo drive running status
and control mode.

When there is interference on the speed feedback, eliminate the interference by using the speed feedback
DO filter. Set the filter time constant in HOA-27.
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Speed (V) 4

Time (t)

OFF ON OFF

FunOUT.3 ZERO,
zero speed signal

Figure 5-76 Zero speed signal waveform

<
Q @ In the preceding figure, ON indicates that the zero speed DO signal is active, and OFF indicates
that the zero speed DO signal is inactive.

NOTE

Y Related parameters:

Setting | Effective

Value Range Unit Function Default

Para. N
ara ame Condition Time

Sets the threshold
at which the zero

speed signalisac- | operation ately
tive.

H06-19 Threshold of zero 1 to 6000 RPM During Immedi-

speed output signal

10

Assign a DO terminal of the servo drive within function 3 (FunOUT.3: V-Zero, zero speed) and determine
the activation logic of the DO terminal.

¥¢ Related function code:

Function
No.

Name Function Name Description

Invalid: The absolute deviation between the motor speed feedback

and the speed reference is greater than the value of H06-19.

FunOUT.3 |V-Zero Zero speed

Valid: The absolute deviation between the motor speed feedback and
the speed reference is smaller than or equal to the value of H06-19.

5.3.6 Function Code Block Diagram of Speed Control Mode
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Speed reference digital setting
H06-03

Al correction

Analog input 1 Zerodrift  H03-54
All Dead zone H03-53
Offset HO03-50
Filter H03-51
Speed corresponding to 10 V H03-80

Al correction

Analog input 2 Zerodrift  H03-59
A2 Dead zone H03-58
Offset H03-55
Filter H03-56
Speed corresponding to 10V H03-80
~ “Position ™
! feedback

\(encoderunit)/ N
o

Frequency-division output

Pulses H 05-17<

«—
Frequency-division
Output selection H05-38

output
A+ B+ Z+
A- B- Z-

Gain switchover

2nd gain mode H08-08
Switchover condition H08-09
Delay time H08-10
D1 & s Mooz
Source of main FuniN.18 ~ JOGCMD -+ Pzz'te';enﬂsa'ns itchover time H08713
1T I W1 Vi I -
> speed FunIN.19  JOGCMD - 8
reference A
HO06-00
Speed reference limit
v Communication A\ Speed
setting Speedreference source reference direction Max. motor speed
A H31-09 HO06-02 N FuniIN .26 Max. speed limit HO06-07
| A Forward speed limit ~ H06-08
| Source of Reverse speed limit H06-09
| auxiliary
| fspeed B Jogcommand through
| re e(;znoce panel or communication ;7 TN
| HO6-01 HOD-11 ;" H06-05/H06-06 \
| A P inactive in multi-speed
| I\ referencemode /
| | ~_ e
| |
| | v
| Accel./Decel.
/
Multi-speed reference «—————————— - —————— == . )
parameters in group H12 Acceleration ramp time H06-05
Deceleration ramp time H06-06
Torque feedforward
—— > Source  H06-11
Filter time H08-20
Gain HO08-21
~ “Speed ™
e~ | reference
=¥, (RPM)
~ _ _ _7
Speed regulator
+ Gain Integration
Istgroup H08-00 HO08-01 4
— | 2ndgroupH08-03 H08-04
Torque reference
Low-pass filter
. 1st group HO7-05
Speed feedback filter 2nd group HO7-06
Filter option H08-22 v
Cut-off frequency H08-23 .
Notch filter
Disturbance observer
Frequency Width Attenuation
RSN Compensation gain H09-30  lstgroup H09-12  H09-13 H09-14
Motor speed\ Filter time H09-31 2nd group H09-15  H09-16 H09-17
NGV RN 3rdgroup H09-18  H09-19 H09-20
S -7 4thgroup H09-21  H09-22 H09-23
\
v
> Speed detection Torque limit
|
\
L ]
° Encoder Motor <*——— Current control< 1

Load

U DU
/Internal torque
\  reference
N (%) v

Main power supply
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5.4  Torque Control Mode

Torque
reference input

Block diagram of torque control mode

Torque reference

Torque Torque +

source and direction|

A

reference filter reference limit

Current
feedback

Current
loop control

Figure 5-77 Torque control block diagram

Motor

Encoder

Set H02-00 to 2 on the operating panel or Inovance software tool to enable the torque control mode.

Set the servo drive parameters based on the mechanical structure and specifications. The following part
uses the basic parameter setting to describe the torque control mode.

Host

controller| |

Torque
reference input

Servo drive

A

A

TOQDirSel
input

Reference

Reference filter

A 4

input setting

Reference limit

A 4

Speed limit
input by
[ external Al

Torque reference direction selection

A 4

_ V-LT output

Speed limit input

A 4

_ C-LT output

Speed limit output

Torque
regulator

Tog-Reach
output

Torque limit output

Torque reached output

Figure 5-78 Signal exchange between the servo drive and the host controller

5.4.1 Torque Reference Input Setting

1 Torque reference source

In the torque control mode, five methods of obtaining torque references are available and you can select

one in HO7-02.
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Source of main

0: Main torque reference A

torque reference A
HO7-00

Source of auxiliary

1: Auxiliary torque reference B

torque reference B

HO7-01
2:A+B Torque
A+B . reference source »
HO7-02
3:A/B
A/B switchover °
Communication setting 4 Communication
H31-11 -
Figure 5-79 Selection of torque reference source
Y Related parameters:
Set-
. Effec-
Para. Name Value Range Unit Function Cor;g tive | Default
. |Time
dition
0: Source of main
torque reference A
‘ 1: Source of auxiliary N ‘ Im-
H07-02 Torque reference torque reference B i Selects the torque reference tAt medi- 0
source source. sto
2:A+B P ately
3: A/B switchover
4: Communication

B Source of main torque reference A

The sources of main torque reference A include digital setting and analog voltage setting. Digital setting
produces internal torque references, and analog voltage setting produces external torque references.

Source of main
torque reference A
HO7-00
|
: Digi I
Torque reference set gétDt'i%'tal I
through keypad | seting g |
HO7-03 !
All setting 1:AlL
HO03-50 to H03-54 —e
and H03-81
Al2 setting 2: A2
HO03-55 to H03-59 e
and H03-81

Y Related parameters:

Source of main
torque reference A

v

Figure 5-80 Source of main torque reference A
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Sfet_ Effec-
Para. Name Value Range Unit Function él(:ng tive | Default
. |Time
dition
0: Digital setting (HO7- Im-
H07-00 Source of main 03) i Selects the source of main At |me- 0

torque reference A | 1:All torque reference A. stop (di-

2:AI2 ately

1) Digital setting
The torque reference is set in H07-03 as a percentage relative to the rated motor torque.

Yt Related parameters:

Setting Condi-| Effective
tion Time

Para. Name Value Range | Unit Function Default

T f Sets the internal torque
orque reference -300.0to q

During opera-
HO07-03 | set th h key- 0 reference.

SetINTOUBN *&Y= 1 4300.0 o , tion

pad The accuracy is 0.1%.

Immediately 0

2) Analogvoltage setting

The analog voltage signal output by the host controller or other devices is processed and then used as the
torque reference.

B Analogvoltage input terminal

The servo drive provides two analog input channels: Al1 and Al2, of which the maximum input voltage is

+10VDC and input impedance is about 9 kQ.

Analog input circuit:

Servo drive
i AL 20 [ ow-pass filter

A/D conversion
Analog speed limitﬂ S A2 |18

Low-pass filter
/ GND |19

Analog torque input

Operation method:

The following figure takes Al1 as an example to describe the analog voltage setting of the torque refer-

ence.
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Start

A,

HOZ-%)%tto P el ~  Enable the torque control mode.
A 4
SetH07-00tol) Source of main torque reference A: All
Set HO7-02 to O Torque reference source: Main torque reference A
A4
Setthefilter. | -~~~ ~ Set H03-51.
A,
setzero | - _______ Set H03-54 or use the analog automatic
drift correction adjustment function (HOD-10).
v
Settheoffset.| -~~~ -~ Set H03-50.
v
Set the
dendzone, | ——————————-———- Set H03-53.
Sett .
r:fer(;;qczz 77777777777777 Max. forward torque corresponding to +10 V: H03-81
corresponding Max. reverse torque corresponding to -10 V: -(H03-81)
to £10V.
End

Figure 5-81 Flowchart of setting torque reference by analog voltage
* Terms:
Zero drift indicates the value of the drive sampling voltage relative to GND upon zero Al voltage.

Offset indicates the input voltage value of the analog channel when the sampling voltage is zero after zero
drift correction.

Dead zone indicates the input voltage range of the analog channel when the sampling voltage is zero.

In Figure 6-85, y, is the output voltage of the analog channel not processed, and ys is the final torque ref-

erence.
Servo q B
AL Rdrivelpore Internal processing of servo drive
Analog
Analog input output voltage y; . V2 |y A 5 Calculate Yo
voltage x Filter Zero drift Offset Dead zone torque reference »

Figure 5-82 Al processing of servo drive
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Voltage when analog input voltage is O V
——— Voltage after zero drift correction
. Y(mv) A ————— Voltage after offset
Sampling voltage Voltage after dead zone setting

Yi, Y3 Ya, Ys
400 ‘
Zerodrift | Offset } -
0 3200 4000' 4800 =
N Analog input
800 800 voltage X (mV)
Dead Dead

zone zone

Figure 5-83 Example of sampling voltage and Al processing of servo drive

W Filter:

The servo drive provides the analog channel filter function. Setting the filter time constant in H03-51 pre-
vents motor reference fluctuation due to instable analog input voltage and eliminates motor malfunction
due to signal interference. The filter function cannot eliminate or suppress the zero drift or dead zone.

B Zero drift correction:
It corrects the analog output voltage offset relative to the output for the actual input voltage 0 V.

In the preceding figure, y, is the output voltage of the analog channel not processed. Take the filter time
constant setting to 0.00 ms as an example, the sampling voltage after filter y, is same as y,.

When the actual input voltage x is 0, the output voltage y, is 400 mV. Therefore, the zero drift voltage is
400 mV.

Set H03-54 to 400.0 (mV). The sampling voltage after zero drift correction is shown as y;. y;=y; - 400.0

Zero drift correction can also be performed by using the analog automatic adjustment function in HOD-
10.

B Offset setting:
It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage is 4000 mV when the sampling voltage y; is 0. That is, the offset is
4000 mV.

Set H03-50 to 4000 (mV). The sampling voltage after zero drift correction is shown as y,. y,=y; - 4000
B Dead zone correction:
It sets the valid input voltage range when the sampling voltage of the servo drive is not 0.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within the range of
3200 mV to 4800 mV, the dead zone is 800 mV.

Set H03-53 to 800 (mV). The sampling voltage after dead zone correction is shown as ys.
{ 0 3200 < x< 4800

Y4 4800 <x < +10000 or -10000 < x <3200

B Speed reference calculation:

After setting the zero drift, offset, and dead zone, set the torque reference corresponding to 10V (10,000

-243-



2244

Control Modes

mV) in H03-81 to obtain the actual torque reference y6:

Ys

10000

x(H03-81)

The value is used as the torque reference set through analog in the torque control mode.

The following figures show the relationship between analog input and speed values respectively when
the offset is absent and present. After all settings are made correctly, view the sampling voltage of All in

HOB-21 or the torque reference corresponding to analog input in HOB-02.

Torque corresponding to +10 V

Torque 4

Torque corresponding to +10 V

+(H03-81) !
T_Ref |
|
+10V ‘ .
| Dead zoneAl  +10V Voltage
| (H03-53)
|
| Torque corresponding to -10 V
-(H03-81)
No-offset All

Torque
(no offset)

+(H03-81)

No-offset torque reference curve

After-offset torque reference curve

Torque
(after
offset)

| L

|

i

[ Torque corresponding to -10V

-(H03-81)

Offset

+10V

Voltage

Dead zone (H03-53)

(H03-50)

After-offset All

The relationship between the final torque reference ys and the input voltage x is:

Where, B: offset; C: dead zone

0
g ={ (x-B)x

Y Related parameters:

HO03-80

B-C<x<B+C

B+C<x<+100000r-10000 < x<B-C

Setting Con- Effecti De-
Para. Name Value Range Unit Function € |ng on ?C ve ©
dition Time | fault
Sets the offset of th Duri | di-
H03-50 | Al1 offset ~5000 to +5000 my | >SS Ineotsetotthe o LUnng - immedi= i,
analog channel All. operation ately
Sets the moving aver-
H03-51 All input filter time 010 655.35 ms age filter time con- During Immedi- 2.00
constant stant of the analog operation ately
channel All.
Sets the dead zone of Durin immedi
H03-53 | Al1 dead zone 0t0 1000.0 mV | the analog channel .g 10.0
operation ately
All.
Sets the zero drift of Durin immedi
HO03-54 | All zero drift -500.0 to +500.0 mV | the analog channel .g 0.0
operation ately
All.
. . Sets the torque cor- .
Torque corresponding | 1.00 to 8.00 times of . . Immedi-
HO03-81 Multiplel responding to analog | At stop 1.00
toanalog 10V rated torque ately
10V.
0: No operation Defines whether to
Analog ch ( - b ti I di-
HOD-10 na.og c. annel auto 1: All adjustment i ena le.automa IC At stop mmedi 0
matic adjustment . zero drift correct of ately
2: A2 adJUStment All and Al2.
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Q @ The setting method of A2 is the same as that of All described above. For detailed parameter de-
scriptions, see descriptions of parameters H3-50 to H3-59 in Chapter 8.

NOTE
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3) Source of auxiliary torque reference B

The source of auxiliary torque reference B is set in the same way as the source of main torque reference A.
For descriptions of related parameters, see “9.2.8 Group HO7: Torque Control Parameters”.

4) A/Bswitchover

When HO7-02 is set to 3 (A/B switchover), assign a DI terminal with FunIN.4. The signal of the DI terminal
determines whether the main reference source A or auxiliary reference source B is valid.

¥¢ Related function code:

Function
No Name Function Name Description
Main/auxiliary reference | OFF: Current running reference being A
FunIN.4 CMD-SEL . . .
switchover ON: current running reference being B

5) Communication setting

When HO7-02 is set to 4 (Communication setting), the torque reference is the value of H31-11 and H31-11
is not displayed on the control panel and can be set only through communication.

¥¢ Related parameters:

Para. Name

Value Range Unit

Function

Setting | Effective

Condition| Time Uz

Torque reference
H31-11 | set through com-
munication

-100.000 to
+100.000

%

Sets the torque reference when
the torque reference source is
communication setting.

The accuracy is 0.001%.

During |Immedi-
operation| ately

2 Torque reference direction

A DI terminal with FunIN.25 (Torque reference direction) is used to change the torque reference direction.

¥¢ Related function code:

Function
No Name Function Name Description
Invalid: The actual torque reference direction is the
. . . same as the set torque reference direction.
FunIN.25 | ToqgDirSel Torque reference direction . .
Invalid: The actual torque reference direction is oppo-
site to the set torque reference direction.

The actual motor direction is related to the rotation direction defined in H02-02, positive/negative of
torque reference, and torque reference direction (FunIN.25).

Table 5-23  Actual motor rotation direction in the torque control mode

H02-02 Positive/Negative of Torque FuniN.25 Actual Motor.Rotation Direc-
Reference tion
0 + Inactive Counterclockwise
0 + Active Clockwise
0 - Inactive Clockwise
0 - Active Counterclockwise
1 + Inactive Clockwise
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1 + Active Counterclockwise
1 - Inactive Counterclockwise
1 - Active Clockwise

5.4.2 Torque Reference Filter

/A\ CAUTION

@ Avery large filter time constant reduces the responsivity. Check the responsivity during the set-
ting.

In the position, speed, torque, and hybrid control modes, the servo drive can perform low-pass filter on
torque references to smoothen references and decrease vibration.

The servo drive provides two low-pass filters for torque references. By default, the 1st filter is used.

When the gain switchover function is enabled (H08-08 set to 1 and H08-09 set to a non-zero value) and the
condition of H08-09 is met, the 2nd filter is used.

Y Related parameters:

Val Settin Effecti
Para. Name alue Unit Function ) .g e.c "€ Default
Range Condition | Time

Sets the time constant of the

Torque reference During opera- Immedi-

HO7-05 | ,. . 0to 30.00 ms | st torque reference low-pass - 0.79

filter time constant ) tion ately

filter.

2nd torque refer- Sets the time constant of the Durine opera- lImmedi
HO7-06 | ence filter time 0to 30.00 ms | 2nd torque reference low- tigonp atel 0.79

constant pass filter. y

Input torque reference
A
Torque reference First-order filter
<« >

Figure 5-84 Rectangular torque reference first-order filter
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N Input torque reference

Torque reference 3t First-order filter

B ]‘TJ Time (t)

Figure 5-85 Trapezoid torque reference first-order filter
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5.4.3 Torque Reference Limit

A\ CAUTION

hybrid control modes.

@ Torquer reference limit is mandatory in the position control, speed control, torque control, and

Torque references are limited to protect the servo drive and motor.

Torque (T) A

Torque reference input from host controller

e

Forward torque limit

/ reference (T) /

> »lg )

Torque
control

Reverse torque limit -~ — — — — — — — — 4 —

Figure 5-86 Torque setting and torque limit

>

Internal  Torque  Time (t)

speed control cpntrpl

Actual drive torque Motor speed (V)

When the absolute value of the torque reference input from the host controller or output by the speed
regulator is greater than the absolute value of the torque reference limit, the actual torque reference of
the servo drive is restricted to the torque reference limit. Otherwise, the torque reference input from the
host controller or output by the speed regulator is used.

Only one torque reference limit is valid at a moment. Both positive and negative torque limits do not ex-
ceed the maximum torque of the servo drive and motor and £300.0% of the rated torque.

Torque (T) A

Max. drive torque
Max. motor torque

+300.0% of rated torque
+Internal limit (HO7-09)
+External limit (HO7-11)

T-LMT

-External limit (H07-12)
T-LMT

-Internal limit (H07-10)

ffffffffff -300.0% of rated torque

Max. motor torque

********** Max. drive torque

Figure 5-87

Torque limit example

Time (t)
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1 Setting the torque limit source

The torque limit source is set in HO7-07. After the torque limit is set, the servo drive torque reference is re-
stricted to be within the torque limit. After the torque reference reaches the limit, the motor runs accord-
ing to the torque limit. The torque limit must be set according to the load conditions. If the setting is very
small, the motor acceleration/deceleration time is prolonged, and the actual motor speed may not reach
the required value when running at constant speed.

¥¢ Related parameters:

Set-

ting

Con-
dition

Effec-
tive Default
Time

Para. Name Value Range Unit Function

0: Forward/Reverse
internal torque limit

1: Forward/Reverse
external torque limit

2: T-LMT as external
torque limit

3: Smaller of forward/

Im-
Selects the t limit At
HO7-07 | Torque limit source | everse external - elects the torque fim! medi- 0

torque limit and T-LMT source. stop ately
as external torque
limit

4: Switchover between
forward/reverse exter-
nal torque limit and
external T-LMT torque
limit

/ Torque limitsource
HoTor

Forward internal
torque limit 0: Forward/Reverse
HO7-09 Miteell . [ — internal torque limit
Reverse internal torque limit limit “\

torque limit
HO7-10

Forward external

torque limit
HOT-1L External
Reverse external torque limit

torque limit

1: Forward/Reverse
external torque limit

oI
selection
AlL =
xternal torque ! v - . "
B Alimit |2 T-MTas externgl torque limit Termplieane N
(set through Al)
A2

3: Forward/reverse external torque
limit or T-LMT, whichever is smaller

4 Switchover between forward/reverse

o external torque limit and external T-LMT torque limit
:

Figure 5-88 Torque limit source

The following figures show the torque limit curves when the absolute torque reference input from the
host controller is greater than the torque limit.

1) HO07-07 set to 0: Forward/Reverse internal torque limit

The torque reference limit value is determined by H07-09 and HO7-10.
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Torque (T)

Forward torque limit
H07-09

A

Drive torque
reference (T)

e

Torque reference input from host controller

Motor speed (V)

Reverse torque limit
- (H07-10)

Torq‘ue Internal Tl
control speed control @

orqu
ontri

Figure 5-89  Torque limit curve when H07-07 set to 0
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2) HO7-07 set to 1: Forward/Reverse external torque limit

The torque reference limit value is determined by the logic state of external DI signals. The forward torque
limit value is selected between H07-09 and HO7-11. The reverse torque limit value is selected between
HO7-10 and HO7-12.

P-CL function
FunIN .16

HO7-11: Forward |

i
external torque limit i
) Forward external _
1\ torque limit Torque limit source
(P-CL) (HO7-07 set to 1)
HO7-09: Forward

internal torque limit

1: Forward/Reverse

i
|

-CL function external torque limit 1

FunIN .17 —x
i
i
I

i

Lb) o
HO7-12: Reverse | Torque limit source >
external torque limit |
K Reverse external
! torque limit
(N-CL)
HO7-10: Reverse
internal torque limit —
Figure 5-90 Torque limit source when HO7-07 setto 1
Table 5-24 Descriptions of HO7-07 setto 1
P-CL
State of DI
Signal
& OFF ON
T A A
orque (T) Torque reference input from host controller Torque (T) Torque reference input from host controller
Forward torque limit 9 — — — — — — —/ Forward torque limit (—— — — — — — — T Motor speed (V)
HO7-09 Motor speed (V) HO7-11 : peed (V)
Drive torque / Drive torque /
/reference (T) reference (T)
OFF . | N
< Time (t) (N Time (t)
Torque Internal  Tprque Torque Internal Tlorque
control speed  cpntrql control  speed control
Reverse torque limit control Reversetorque limit | foﬂt'PL N
—(HOT-10) [T — - (H07-10)
N-CL
Torque (T) 4 Torque (T) 4
Torque reference input from host controller Torque reference input from host controller
Forward torque limit —— — — — — — — / Forward torque limit - — - — = — = -
K Motor speed (V) HO7-11 Motor speed (V)
N Drive torque
Drive torque / reference (T)
ON reference (T)
t —> T | Time (t)
. Time (t) Torque Internal Torque
Torque Internal Torque control  speed ontrol
control speed dontrol Reverse torque limit control
Reverse torque limit control -(HO7-12) [~~~
-(HO7-12) [~~~ 7 |

Assign two DI terminals of the servo drive with FunIN.16 (P-CL: forward/reverse external torque limit) and
FunIN.17 (N-CL: reverse external torque limit), and set the terminal logics.
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¥¢ Related function code:

Function
No.

Name

Function Name

Description

FunIN.16 P-CL

Forward external
torque limit

Switches the torque limit source by setting H07-07 (Torque
limit source).

When HO7-07 set to 1:

Valid: Forward external torque limit enabled
Invalid: Forward internal torque limit enabled

When H07-07 set to 3 and Al limit greater than forward exter-
nal limit:

Valid: Forward external torque limit enabled
Invalid: Al torque limit enabled

When HO7-07 set to 4:

Valid: Al torque limit enabled
Invalid: Forward internal torque limit enabled

FunIN.17 N-CL

Reverse external
torque limit

Switches the torque limit source by setting HO7-07 (Torque
limit source).

When HO7-07 set to 1:

Valid: Reverse external torque limit enabled
Invalid: Reverse internal torque limit enabled

When HO7-07 set to 3 and Al limit smaller than Reverse exter-
nal limit:

Valid: Reverse external torque limit valid Invalid: Al torque
limit enabled

When HO7-07 set to 4:

Valid: Al torque limit enabled
Invalid: Reverse internal torque limit enabled

3) HO07-07 setto 2: T-LMT as external torque limit

The torque limit is determined by the torque corresponding to the input voltage of the Al terminal select-

ed in HO7-08.

All:
Forward/Reverse
external torque limit

L:AlL

Al2:
Forward/Reverse

external torque limit

2:A12

T_LMT selection
HO07-08

Forward/Reverse
external torque limit
(set through Al)

Torque limit source
(HO7-07 set to 2)

2: T-LMT
as external torque limit

\4

Torque limit source

Figure 5-91 Torque limit source when H7-07 set to 2
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Torque (T)

Torque reference input from host controller

Forward torque limit |  [7
Torque corresponding
to Al voltage Motor speed (V)
Drive torque
reference (T)
| »
T »
»>< > > Time(t)
Torque Internal Torque
control speed control control
Reverse torque limit
-|Torque corresponding | -
to Al voltage|

Figure 5-92 Torque limit curve when HO7-07 set to 2

For the setting of the relationship between the torque and the analog voltage for Al and Al2, see the de-
scription of parameters H03-50 to H03-54 and H03-81 in Chapter 7.
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4) HOT7-07 set to 3: Smaller of forward/reverse external torque limit and T-LMT as external torque limit
Forward torque limit: based on the Al terminal selected in HO7-08.

When the logic of the external DI signal (P-CL) is inactive, the forward torque limit is determined by the torque corre-
sponding to the input voltage of the Al terminal.

When the logic of the external DI signal (P-CL) is active, the forward torque limit is determined by the smaller of the val-
ue of HO7-11 and the torque corresponding to the input voltage of the Al terminal.

Reverse torque limit: based on the Al terminal selected in HO7-08.

When the logic of the external DI signal (N-CL) is inactive, the negative torque limit is determined by the torque corre-
sponding to the input voltage of the Al terminal.

When the logic of the external DI signal (N-CL) is active, the negative torque limit is determined by the smaller of the
value of H07-12 and the torque corresponding to the input voltage of the Al terminal.

P-CL function
FunIN.16

HO7-11 or Al input,
whichever is smaller

Forward external
torque limit Torque limit source
(P-CL) (H07-07 set to 3)

T-LMT forward external
torque limit: Al input

3: Forward/reverse external |
torque limit or external !
T-LMT, whichever is smaller |
i

)

i

I

HO7-12 or Al input,
whichever is smaller

v

Torque limit source

Reverse external
torque limit
(N-CL)

T-LMT reverse external
torque limit: Al input

| He | H

Figure 5-93 Torque limit source when H7-07 set to 3

Table 5-25 Descriptions of HO7-07 set to 3

P-CL
State of DI
Signal
& OFF ON
A s
Torque (T) Torque reference input from host controller Torque (T) Torque reference input from host controller
Forward torque limit [——— — — — — — — r Forward torque limit (——— — — — — — —
Al Motor speed (V) min{HOT-11, Al} Motor speed (V)
Drive torque / Drive torque /
OFF ‘/reference M reference (T)
> - >
< . N
Time (t) < Time ()
TWq”ﬁ '"c‘je"“al ! orqu 1 ® Torque Internal Torqu ®
control  speed control ontrg icontrol  speed control  dontrdf
Reverse torque limit Reverse torque limit
oL | B |
N-CL
N ( )A
Torque (T, .
Torque (T) Torque reference input from host controller Torque reference input from host controller
Forward torque limit | _ _ _ _ _ _ | f/ Forward torquelimit | | ,A/
Al Motor speed (V) min{HO7-11, Al} Motor speed (V)
Drive torque Drive torque
ON W reference (T) reference (T)
> >
- | Time (t) < I Time (9
Torque  Internal Torqui ime
control  speed control lontrg Torque Internal Jorqu
control  speed control ontral
Reverse torque limit o
minHOT-12, AIF [ T T T — Reverse torque limit
F o1 e
- min {H07-12, |Al[}
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5) HO7-07 set to 4: Switchover between forward/reverse external torque limit and external T-LMT torque
limit
Forward torque limit: based on the Al terminal selected in HO7-08.

When the logic of the external DI signal (P-CL) is inactive, the forward torque limit is determined by HO7-
09.

When the logic of the external DI signal (P-CL) is active, the forward torque limit is determined by the
torque corresponding to the input voltage of the Al terminal.

Reverse torque limit: based on the Al terminal selected in HO7-08.

When the logic of the external DI signal (N-CL) is inactive, the reverse torque limit is determined by HO7-
10.

When the logic of the external DI signal (N-CL) is active, the reverse torque limit is determined by the
torque corresponding to the input voltage of the Al terminal.

P-CL function
FunIN.16
T

T-LMT forward external
torque limit: Al

Forward external
torque limit:
HO7-11

Forward external o
torque limit: Torque limit source
(P-CL) (HO7-07 set to 4)

4: Switchover between |
forward/reverse internal |
torque limit and external !

T-LMT torque limit H
%
!

i

‘\¥

T-LMT reverse external

\ Torque limit source

torque limit: Al

Reverse external

| )% | H

A\ 4

torque limit:
Reverse external ()
torque limit:
HO7-12
Figure 5-94 Torque limit source when H7-07 set to 4
Table 5-26 Descriptions of H07-07 set to 4
State of DI P-CL
Sl OFF ON
Torque (T) ) Torque (T) 4
Torque reference input from host controller Torque reference input from host controller
Forward torque limit |—— — — — — — — r . /
HO07-09 Motor speed (V) Forward torque limit |——— — — — — — — [
Drive torque Al Motor speed (V)
reference (T) Drive torque /
OFF g _ e reference (T)
e Time (t) >
Torque Internal Torgye N
control  speed ontrol Torq‘ue Internal  TJorque Time ()
Reverse torque limit | f°ftf)l, L] control speed ontrol
-(H07-10) Reverse torque limit control
-(Ho7-10) [~~~ T T |
N-CL
Torque '} 4
orque Torque reference input from host controller Torque (T) Torque reference input from host controller
Forward torque limit | ——— — — — — — _ | / Forward torque limit |——— — — — — — — +
HO7-09 Motor speed (V) Al Motor speed (V)
Drive torque / Drive torque /
ON reference (T) / reference (T)
t —> T Time (t)
T Time (t) Torque Internal orqul
Torque Internal Torqu control speed control  gontrql
control speed control ontral
- Reversetorquelimit | .
Reverse torque limit |l
| |
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5.4.4

Related parameters:

Value . . Setting | Effective
Para. Name Unit Function . . Default
Range Condition | Time
1AL Selects the analog input Immedi-
HO7-08 | T-LMT selection - channel of the torque limit | At stop 2
2-Al2 . ately
signal.
HO7-09 Forward internal 010 300.0 o, |Setsthe forward/reverse Durin.g Immedi- 300.0
torque limit internal torque limit value | OPeration | ately
R int l (100% corresponds to the Durin Immedi-
HOT-10 | | coe Iniema 0t03000 | % | rated torque) 8 300.0
torque limit e que). operation | ately
Forward external Sets the forward/reverse During | Immedi-
HO7-11 . 0t0 300.0 % ) 300.0
torque limit external torque limit value | OPeration | ately
R ternal (100% corresponds tothe | pyri | di-
Ho7-17 | Reverse externa 00 300.0 % d s | uring | Immedi 300.0
torque limit rated torque,. operation | ately

2 Setting the torque limit DO source

When the torque reference reaches the torque limit, the servo drive outputs the torque limit
signal (FunOUT.7: C-LT, torque limit) to the host controller. Assign a DO terminal of the servo

drive with FunOUT.7 and set the terminal logic.

¥¢ Related function code:

Furill(;uon Name Function Name Description
Valid: The servo drive torque reference reaches the torque limit
FUnOUT7 | CLT Torque limit and is restricted to this value.
’ g Invalid: The servo drive torque reference does not reach the
torque limit.
Speed Limit in Torque Control

In the torque control mode, if the torque reference is greater than the load torque on the me-

chanical side, the motor keeps accelerating, which may cause overspeed and damage to the
machine. The motor speed needs to be limited to protect the machine.

Motor speed 4

V (RPM)

Max. speed

Speed limit

A

Overspeed may cause
mechanical damage.

Speed limit ensures operation safety.

»

»

Time (t)

Figure 6-103 Speed limit in torque control

1 Setting the speed limit source
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In the torque control mode, the speed limit source is defined in HO7-17. After the speed limit is set, the
actual motor speed is restricted to be within the speed limit. After the motor speed reaches the speed
limit, the motor keeps running at this limit constantly. The speed limit must be set according to the load
conditions.

¥t Related parameters:

Settin Effective
Para. Name Value Range Unit Function & Default

Condition Time

0: Internal speed limit
1: V-LMT as external

. Selects the speed
speed limit D .p During
. limit source in the .
HO7-17 | Speed limit source | 2: Value of H07-19 or - Immediately | opera- 0
torque control fi
H07-20 used as mode. ion
internal speed limit
through DI
Torque limit source
HO7-17
Forward speed limit :
AT 0: Internal speed limit I
> Internal |
speed limit |
Reverse speed limit |
~(H07-20) {
V_LMT selection :
HO07-18 |
i
All ey | = . .
N External 1: External speed limit
! torquelimt o Speed limit source >
(Al setting)
Al2 e
_LmtSel function
FunIN .36
Forward/ |
Reverse speed limit |
HO7-19 \ External 2: Speed limit selected via DI
0 speed limt —————————®
Forward/ (DI selection)
Reverse speed limit ——e
HO07-20

Figure 5-95 Speed limit source
1) HO07-17 set to 0: Internal speed limit

The speed limit in different motor directions is determined by H07-19 and H07-20.

A
Motor speed
V (RPM)

Max. motor speed

Forward speed limit
H07-19

Time (t)

Reverse speed limit
- (H07-20)

-Max. motor speed
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Table 5-27 Speed limit curve when H07-17 set to 0

2) HO07-17 set to 1: External speed limit

The voltage for speed limit is input from the Al terminal set in H07-18. When the speed limit correspond-
ing to the Al voltage is smaller than the internal speed limit (H07-19 or H07-20), the speed limit corre-
sponding to the Al voltage is valid. When the speed limit corresponding to the Al voltage is greater than
the internal speed limit (HO7-19 or HO7-20), the internal speed limit is valid.

A
Motor speed (RPM)

Max. motor speed
Internal limitHO7-19 [~ — — — — — — — — —

Forward speed limit
Speed corresponding to Al voltage

v

Time (t)

Reverse speed limit
******** - — | -|Speed corresponding to Al voltage|

Internal limit -(H07-19)
-Max. motor speed

Figure 5-96 Speed limit curve when HO7-17 setto 1

3) HO7-17 set to 2: speed limit selected via DI
HO7-19 or HO7-20 is selected as the positive/negative speed limit based on the logic of the DI signal.

To use this function, assign a DI terminal of the servo drive with FunIN.36 (V-LmtSel, internal speed limit
source) and set the terminal logic.

¥¢ Related function code:

Function
No Name Function Name Description
Invalid: HO7-19 used as internal positive/negative speed
limit
FunIN.36 | V_LmtSel Internal speed limit source ) ) . .
Valid: HO7-20 used as internal positive/negative speed
limit

Table 5-28 Speed limit description

V_LmtSel

OFF ON
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A
Motor speed A
V (RPM) MOJ?,QEE,Sed
Max. motor speed Max. motor speed
Forward speed limit | Forward speed limit
HO7-20 Hoz-19 | T T
Time (t) Time (t)
Reverse speed limit Reverse speed limit
********** ~(HO7-20) et (AT ST}
-Max. motor speed -Max. motor speed
Y Related parameters:
Value . . Settin Effective
Para. Name Unit Function _.g . Default
Range Condition | Time
Selects the analog input chan- Durin
) 1-All .g P Immediate- g
HO7-18 | V-LMT selection - |nelwhen V-LMT is used as the l opera- 1
2-AI2 speed limit source. Y tion
Positive speed limit/ Sets the positive speed limit/ Immediate During
HO7-19 | Speed limit 1 in the 0to 6000 | RPM |speed limit 1 in the torque con- l opera- 3000
torque control mode trol mode. y tion
Negative limit/Speed Sets the negative speed limit/ Immediate During
HO7-20 | limit 2 in the torque | 0to 6000 | RPM | speed limit 2 in the torque con- l opera- 3000
control mode trol mode. y tion

2 Setting the speed limit DO source

In the torque mode, when the absolute value of the actual motor speed exceeds the speed limit for the
time of HO7-40, the servo drive regards that the motor speed is limited and outputs the speed limit signal
(FunOUT.8: V-LT) to the host controller. If any of the conditions is not met, the speed limit signal is inac-

tive.

The speed limit signal (FunOUT.8: V-LT) is judged only in the torque control mode and servo running sta-

tus.

Assign a DO terminal of the servo drive with FunOUT.8 and set the terminal logic.

Speed feedback
Speed (V) ASpeed limitl

HO7-40
Speed limit window

\4

FunOUT.8: V-LT,
speed limit

i Time (t)
Servo ON Servo
| ON ‘ON | OFF
OFF OFF

Figure 5-97 Example of speed limit DO waveform

¥¢ Related function code:
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Function Function o
Name Description
No. Name
Invalid: The motor speed does not each the speed limit.
FunOUT.8 | V-LT Speed limit| valid: The motor speed reaches the speed limit and a speed loop is built inter-
nally based on the speed limit.

5.4.5 Torque Reached Output

This function is used to determine whether the actual torque reference reaches the setting range.
When the actual torque reference reaches the threshold, the servo drive outputs the related DO signal

(FunOUT.18: TogReach, torque reached) to the host controller.

A A: Actual torque reference
A T, :
ctualtorque (T) B: Base value for torque reached (H07-21)
C:Valid value for torque reached (H07-22)
D: Invalid value for torque reached (H07-23)
B+C
I A: Actual torque reference
B+D 1 |
o R
B | |
‘ ‘ »
0 \ \ e
P LN ime (t)
| |
-(B+D) ! i
|
|
-(B+C)| ! /
|
|

FunOUT.18:
ToqReach, OFF ON OFF ON

torque reached

OFF

Figure 5-98 Example of torque reached output waveform

A: Actual torque reference (H0B-02)

B: Base value for torque reached (H07-21)
C: Valid value for torque reached (H07-22)
D: Invalid value for torque reached (H07-23)

C and D are offsets on the basis of B.

The torque reached DO signal becomes active when the actual torque reference meets the condition:

JA|=B+C
Otherwise, the torque reached DO signal remains inactive.

The torque reached DO signal becomes inactive when the actual torque reference meets the condition:

|A|<B+D
Otherwise, the torque reached DO signal remains active.
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Torque reached DO signal
A

ON ON
> <
A Y A
| oFF | OFF|
o »
OFF
~(B+C) —(B+D) 0| B+D B+C A

Figure 5-99 Torque reached output active description

Y Related parameters:

. . Settin Effective
Para. Name Value Range Unit Function I .g . Ve! Default
Condition | Time
Sets the base value for
torque reached i i-
HOT-21 Base value for 0t0300.0 % q Durm.g Immedi 0
torque reached (100% corresponds to the | operation | ately
rated torque).
Sets the offset threshold
Ho7.gy |Validvaluefor | o % for torque reached valid Durin.g Immedi-|
torque reached (100% corresponds to the | operation | ately
rated torque).
Sets the offset threshold
Ho7.93 | INvalidvaluefor | o % for torque reached invalid During Immedi-|
torque reached (100% corresponds to the | operation | ately
rated torque).

To use the torque reached function, assign a DO terminal of the servo drive with function 18 (FunOUT.18:
TogReach, torque reached) and set the terminal logic.

¥¢ Related function code:

Function No. Name Function Name Description
Valid: Absolute value of torque reference reaching the
setpoint
FunOUT.18 | TogReach Torque reached Invalid: Absolute value of torque reference smaller than
the setpoint
5.4.6 Function Code Block Diagram of Torque Control Mode
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Digital setting of torque reference H07-03

Gain switchover

2nd gain mode H08 -08
Switchover condition H08 -09

Delay time HO08 -10
Source of Level HO08 -11
» main torque . R
Al correction reference A 07-00 Hysteresis HO08 -12
Switchover time H08-13
Al Zero drift H03-54 Torque reference
Dead H03 .53 > M Torque reference source qdirection A!isolute digi?al
———> Deadzone - | HO07-02 FunIN.25 value conversion
Offset HO03-50 |
" | Source of
Filter HO3-51 | auxiliarytorque
| | reference B HO7-01
———————
[
Al correction [
(. >
A2 Zerodrift  H03-59 Lo
—>
Dead H03-58 S | Internal speed limit
——> Deadzone - |
Offset HO03 -55 : Forward speed limit/1st speed H07-19 N
-
Filter H03 -56 | Reverse speed limit/2nd speed H07-20 I Speed limit \
| | . (RPM) ! Torque reference
| | Internal speed limit: FunIN.36 S - 4 low-pass filter
| | s
[ - // 1stgroup HO07-05
! ! M / 2nd group H07 -06
[ : External speed limit v ! Speed control
| - 4 o )
| F————» ) Speed limit source > Speed Gain  Integration_|
| | V-LMT selection HO07 -17 limit judgment Istgroup H08-00 HO08-01
| | HO7-18 2nd group HO8 -03 H08 -04
| |
| |
| |
v
| |
| | Notch filter
| |
: : Speed feedbackfilter Frequency Width Attenuation
| | Filter option H08-22 Istgroup H09-12 HO09-13 HO09-14
| | Ccut offF;re ency H08-23 2nd group H09-15 H09-16 HO09-17
I v ! quency 3rdgroup H09-18 HO09-19 H09-20
: Analog torque limit A 4thgroup H09-21 H09-22 HO09-23
- > T-LMT
H07-08 l v
Torque limit

- — — _
Forward/Reverse internal limit HO07-09 HO7-10 4T ~

Forward/Reverse external limit
Switchover by DI

<

Frequency-division output

A+ B+ Z+
A B-- Z-

5.5

Torque limit source

- HO7-07
Internal/External torque limit

/

Ve BN
~ 5./ Motor speed
HO07-11 HO07-12 . (RPM) /
FunIN.16 ~ _7
_ > Speed detection
~ ~
’Position feedback\<
! (encoderunit) o
N e \
~e
Frequency-division output
o Encoder Motor €——— Current control < ®

<«
Pulses HO05-17
Output selection H 05 -38

Load

Hybrid Control Mode

VN T
, Internal torque
reference

Main power supply

The hybrid control mode means that the servo drive can switch between different control modes when
the S-ON signal is active and the servo status is "run". Switchover between the following modes is sup-
ported:

Torque mode < Speed mode
Speed mode < Position mode
Torque mode < Position mode

Speed mode < Position mode < Torque mode
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Set H02-00 on the operating panel or Inovance software tool to switch between modes.

¥t Related parameters:

Effective
Time

Setting
Condition

Para. Name Value Range Function Default

0: Speed mode
1: Position mode
2: Torque mode

3: Torque mode <> Speed
mode

Sets the control
mode of the ser-
vo drive.

4: Speed mode <> Position
mode

| di-
At stop n‘;r;:y ! 1

H02-00 | Control mode

5: Torque mode <> Position
mode

6: Torque mode <> Speed
mode < Position mode

8: CANopen control mode (ap-
plicable to -CO models only)

Set the servo drive parameters in different control modes based on the mechanical structure and specifi-
cations. For details, see the description of H02-00 in Chapter 7.

H02-00 set to 3/4/5: Assign a DI terminal of the servo drive with function 10 (FunIN.10: M1_SEL, mode
switchover 1) and determine the activation logic of the DI terminal.

H02-00 set to 6: Assign two DI terminals of the servo drive with function 10 (FunIN.10: mode switchover 1)
and function 11 (FunIN.11: mode switchover 2) and determine the activation logic of the DI terminals.

¥¢ Related function code:
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Functi
urlllcolon Name Function Name Function
Used to switch the control modes when the servo drive statusis "run".
H02-00 M1_SEL Terminal Logic Control Mode
3 Inactive Torque mode
FUnINIO | M1 SEL Mode switcho- Active Speed mode
ver 1 A Inactive Speed mode
Active Position mode
s Inactive Torque mode
Active Position mode
Used to switch the control modes when the servo drive status is "run".
M2_SELT i- | M1_SEL T i-
oo it H02-00 - Logizm' - Logeiim' Control Mode
FunIN.11 | M2_SEL ode switcho- , —
ver2 Active Position mode
6 Active Inactive Speed mode
Inactive Inactive Torque mode

5.6

5.6.1

Description of Absolute System

Overview
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The absolute encoder consists of a detected designed to detect a position within one revolution and a cu-
mulative revolution counter designed to detect the number of revolutions. Within 8388608 (2%) resolution

for single turn, the encoder can record data of 16-bit multi-turn data. The absolute system composed of
the absolute encoder works in the absolute position linear mode or the absolute position rotation mode,
and can be used in position, speed, and torque control modes of the servo drive. The system keeps data

battery-backed at servo drive power-off and calculates the mechanical absolute position after servo drive

power-on, and therefore repeat homing operation is not required.

When using the absolute encoder of the IS810P series servo drive, set H00-00 to 14101 (Inovance 23-bit

absolute encoder) and set H02-01 (Absolute system selection) based on actual conditions. Er.731 (Encoder
battery fault) is reported when the battery is connected for the first time. Set HOD-20 to 1 to reset the fault

and perform the homing operation.

Note: When you change H02-02 (Rotation direction) or HOD-20 (Absolute encoder reset selection), an
abrupt change occurs in the encoder absolute position, causing change of the absolute position refer-
ence. Therefore, you need to perform the homing operation. When the homing function is enabled, the
servo drive automatically calculates the deviation between the mechanical absolute position and the
encoder absolute position after homing is completed and stores the value in the EEPROM.

5.6.2

1 Absolute system setting

Relevant Parameter Setting

Set HO0-00 to 14101 to select Inovance bit with 23-bit absolute encoder and select the absolute position

mode in H02-01.

Set-
ting | Effec- | De-
Para. Name Value Range Function Con- | tive | fault
di- | Time
tion
14000: Inovance motor with 20-bit At Next
incremental encoder selects the Inova.mce pow-
H00-00 | Motor SN ) _ |motor with 23-bit ab- | stop er-on | 14000
14101: Inovance motor with 23-bit solute encoder.
absolute encoder
14100: Multi-turn absolute encoder Next
H00-08 Absolute encoder . Selects the absolute At ow 0
type Others: Single-turn absolute encod- encoder type. stop p
er er-on
0: Incremental position mode At Next
Absolute system e Selects the absolute pow-
H02-01 . y 1: Absolute position linear mode o stop 0
selection position mode. er-on
2: Absolute position rotation mode
y @ In the absolute position mode, the system automatically detects the motor SN to check whether
the absolute encoder motor is used. If the setting is incorrect, Er.122 (Product model not matching
NOTE the absolute position mode) is reported.

2 Absolute position linear mode

Value . Setting | Effective Default
Para. Name Function e
Range Condition Time
Indicates the present abso-
HOB-07 Absolute position count- i lute position .(reference‘ gnit) At display ) 0
er of the motor in the position
control mode.
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Mechanical absolute Displays position converted .
HOB-58 - At displ - 0
position (low 32 bits) from the load position to splay

the position at motor side in
Mechanical absolute the absolute position linear

HOB-60 position (high 32 bits) - mode or absolute position At display - 0
rotation mode.

Absolute position of

HOB-77 |absolute encoder (low - At display - 0
32 bits) Displays the absolute po-
sition feedback from the
Absolute position of absolute encoder.
HOB-79 |absolute encoder (high - At display - 0
32 bits)

This mode is applicable to the scenario where the load travel range if fixed and the encoder multi-turn
data does not overflow, for example, ball screw transmission machine.

Figure 5-100 Diagram of ball screw transmission machine

Assume that the mechanical absolute position (H0B-58 and HOB-60) is Py; the encoder absolute position
is P [range: -2** to + (2% - 1)]; the position offset of the absolute position linear mode (H05-46 and HO5-
48) is P,. Their relationship is Py, =P¢ - Pq.

) . B _Encoderresolution
Electronic gear ratio — = ——————
A H05-02

Assume that the electronic gear ratio is
ence unit) is HOB-07, then HOB-07 = P, /( seroncearce - retiieguion )

and the mechanical absolute position (refer-

The position offset of the absolute position linear mode (H05-46 and H05-48) is 0 by default. If the hom-
ing operation is performed, the servo drive automatically calculates the deviation between the encoder
absolute position and the mechanical absolute position, grants values to H05-46 and H05-48, and stores
the values in EEPROM.

The encoder multi-turn data range of the absolute position linear mode is -32768 to +32767. If the num-
ber of forward revolutions is greater than +32767 or the number of reverse revolutions is smaller than
-32768, the Er.735 is reported, indicating that the encoder multi-tun overflow fault. Set HThe value range
of H09-01 (Rigidity level) is 0 to 31. The level 0 indicates the weakest rigidity0A-36 to shield this fault.

3 Absolute position rotation mode
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Setti Effecti Default
Para. Name Value Range Unit Function € mg ?C e
Condition | Time
Mechanical gear ratio
in Sets the gear ratio | di
HO5-50 | absolute position ro- 1to 65535 1 between the load At stop rT;:::y " 65535
tation mode (numer- and the motor me-
ator) chanical transmis-
sion in the absolute
Mechanical gear ratio position rotation
in mode. It is valid Immedi-
HO05-51 | gbsolute position ro- 1t0 65535 1 when both H05-52 At stop ately 1
tation mode (denom- and HO5-53 are 0.
inator)
Pulses per load
revolution in abso- En- Immedi-
HO05-52 | lute position rotatign 0to 4294967295 cod.er Defines the number | Atstop ately 0
mode(erlcoder unit, unit of pulses per revo-
low 32 bits) lution of the rotary
Pulses per load load in the absolute
revolution in abso- En- | Position rotation immedi.
HO05-53 | lute position rotation 0to 127 coder | Mode. At stop atel 0
mode (encoder unit, unit y
high 32 bits)
. En- | Displays position
Mech
HOB-58 ec_ .anlcal absolgte - coder | converted from the | Atdisplay - 0
position (low 32 bits) . .
unit | load position to the
position at motor
En- side in the absolute
HOB-60 Mec.h.amca! absoluFe - coder | Position linear mode | pt igpay - 0
position (high 32 bits) unit | or absolute position
rotation mode.
Absolute position En-
HOB-77 | of absolu.te encoder - cod.er Displays the absolute At display - 0
(low 32 bits) unit | position feedback
Absolute position En- | fromthe absolute
HOB-79 | of absolute encoder - coder | encoder. At display - 0
(high 32 bits) unit
Single—turn.position En- | sets the motor posi- .
HOB-81 | of the rot.atmg load - cod‘er tion converted from | Atdisplay - 0
(low 32 bits) UNit | the rotating load sin-
Single-turn position En- |8leturn position.ih
HOB-83 | of the rotating load - coder |the a.bsolute position | at display - 0
(high 32 bits) unit | rotation mode.
Sets the rotating load
Single-turn position Refer- single-turn position
HOB-85 & .p - ence |, & P .| Atdisplay - 0
of the rotating load unit in the absolute posi-

tion rotation mode.

-267-



Control Modes

This mode is applicable to the scenario where the load travel is not limited and the number of motor sin-
gle-direction revolutions is smaller than 32767, as shown in the following figure.

Figure 5-101 Rotating load

The servo drive calculates the mechanical absolute position based on H05-52 and H05-54. If both H05-52
and H05-54 are 0, the servo drive calculates the mechanical absolute position based on H05-50 and HO5-
51. Assume that the encoder resolution R is 223 and the encoder pulses within one revolution of the load

is Ry. When H05-52 or H05-54 is not 0, R, = H05-54 ¢ 232 + H05-52. When both H05-52 and H05-54 are 0, R,

H0550
= EX _— .
H0551
. . B Encod luti
Assume that the electronic gear ratio is Flectronic gear ratio — == T T ::);e?; 2% and the mechanical absolute

position (reference unit) is HOB-07, then HOB-07 = P, /( Electronic gear ratio %=W )

The following figure shows the relationship between the rotating load single-turn position and the revolv-

ing stage position.

Revolving stage
revolutions

n+1l —
n —_—

oW

Revolving stage
position

1 1
(reference unit) ,’ : ’ : ,
Fafi Rotation revolutions

Rotating load 0

single-turn position
(encoder unit) ’ 2 7
/1 /1 /1
,’ IR
v/ |
o_ Rotation revolutions

Figure 5-102 Relationship between the rotating load single-turn position and the revolving stage position

The following figure shows the relationship between the encoder feedback position and the rotating load
single-turn position:
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Encoder A
position

39-1

Forwy s
/ ’

7/

.

Reverse 7

————— >

Rotating load Rotation revolutions

single-turn position

Rotation revolutions

Figure 5-103 Relationship between the encoder feedback position and the rotating load single-turn position

The multi-turn data range is not limited in the absolute position rotation mode and Er.735 can be shield-
ed.

4 Encoder feedback data

The encoder feedback data can be divided into encoder revolutions and position of the encoder within one turn. The

encoder revolution data feedback is not available in the incremental position mode.

Setting Effective Default

Para. Name Value Range | Unit Function - .
Condition Time
Displays the num-
Number of absolute ber of absolute
HOB-70 . - r At display - 0
encoder revolutions encoder revolu-
tions.
Displays the

. absolute position
Position of the abso- Encoder| feedback from
HOB-71 | lute encoder within - . At display - 0
unit | the absolute en-
oneturn .
coder within one

turn.

5 Encoder multi-turn overflow fault selection

In the absolute position linear mode, set HOA-36 to shield the encoder multi-turn overflow fault.

Value : : Setting | Effective | Default
Para. Name Unit Function L. .
Range Condition Time
i- i Immedi-
Encoder multi-turn 0: Not hide Sets whether to sh|eld At stop I
HOA-36 | overflow fault selec- . - | the encoder multi-turn ately 0
tion 1: Hide overflow fault.

6 Encoder reset selection

Set HOD-20 to determine whether to reset the encoder internal faults and encoder feedback multi-turn
data.
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Setting | Effective | Default

Para. N Value R Unit Functi
ara ame alue Range ni unction Condition | Time

0: No operation Sets whether to reset

the encoder internal Immedi-
A 1:R f At sto
HOD-20 bsolute enC9der esetfaults - |faults and encoder P ately 0
fesetselection | 2:Reset faults and feedback multi-turn
multi-turn data data.

Q @ When you set HOD-20 to 2 and the faults and multi-turn data are reset, an abrupt change occurs in
the encoder absolute position, and you need to perform the homing operation.

NOTE

5.6.3 Precautions for Battery Box of Absolute System

Er.731 (Encoder battery fault) is reported when the battery is connected for the first time. Set HOD-20 to 1
to reset the fault and perform the homing operation.

When the detected battery voltage is smaller than 3.0V, Er.730 (Encoder battery warning) occurs. Replace
the battery as follows:

B Step 1: Power on the servo drive and make it enter a non-running state.
B Step 2: Replace the battery.

B Step 3: The servo drive automatically resets Er.730. If there is no other warning, the servo drive runs
normally.

@ When the servo drive is powered off, if you replace the battery and power on the servo drive again,
Er.731is reported and an abrupt change occurs in the multi-turn data. Set HOD-20 to 1 to reset the
ZQ% fault and perform the homing operation again.

@ During power-off the servo drive, ensure that the maximum motor speed does not exceed 6000
RPM, so that the encoder position can be recorded correctly.

@ Store the encoder under required ambient temperature and with its battery securely connected
and adequately charged. Failure to comply may cause the encoder to lose the position information.

NOTE

5.6.4 Soft Limit Function

Traditional hardware limit function: This function isimplemented by inputting the external sensor signal
to the CN1 terminal of the servo drive.

) Load
Reduction gear AN
Motor j‘

Servo drive

FunIN.14:
P-OT
FunIN.15:

N-OT DI

DI

Figure 5-104 Installation of limit switches

Soft limit function: The servo drive compares the internal position feedback with the limit position, and
alarms and stops when determining that the motor exceeds the limit position. This function is applicable
in both the absolute position mode and incremental position mode. In the incremental position mode,
set HOA-40 to 2, and the servo drive performs homing to find the mechanical home after power-on and
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then enables the soft limit function.

1 Comparison between traditional hardware limit function and soft limit function

Traditional Hardware Limit Function

Soft Limit Function

Restricted to linear movement and single-turn
rotation movement.

Applicable to both linear movement and rotation
movement.

2 | External mechanical limit switch required

Hardware not required, eliminating malfunction due
to peer cable contact

3 | Cannotjudge mechanical slip

Cannot judge or alarm machine out of limit posi-
tion after power-off

Preventing mechanical slip and abnormal action
with internal position comparison
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2 Parameters of soft limit function

Set-
ting | Effec-
Para. Name Value Range Unit Function Con-| tive Default
di- | Time
tion
0: Disabled ) Im-
1: Enabled immediately Determines whether to At | me-
HOA-40 | Soft limit function 1 | enable the soft limit func- . 0
after power-on tion. stop | di-
2: Enabled after homing ately
Im-
. Refer-| Specifies the maximum
HOA-41 i?j:[?r:istowte pos- éigﬁigjﬁto ence | absolute position limit fo sfotp gwle 2147483647
unit | the soft limit function.
ately
Refer-| Specifies the minimum m-
HOA-43 :?;:E:;Slme post éigjzzzito ence | absolute position limit fo sfotp gwle -2147483648
unit | the soft limit function. ately

B When HOA-40 is set to 0, the soft limit function is disabled.

B When HOA-40 is set to 1, the soft limit function is enabled immediately after the servo drive is pow-
ered on. When the absolute position counter (HOB-07) is greater than the value of H0A-41, the servo
drive reports the warning Er.950 and stops at the forward limit. When the absolute position encoun-
ter (HOB-07) is smaller than the value of HOA-43, the servo drive reports the warning Er.952 and stops
at the reverse limit.

B When HOA-40 is set to 2, the soft limit function is enabled after homing at power on. When the abso-
lute position counter (HOB-07) is greater than the value of HOA-41, the servo drive reports the warning
Er.950 and stops at the forward limit after homing. When the absolute position encounter (HOB-07) is
smaller than the value of HOA-43, the servo drive reports the warning Er.952 and stops at the reverse
limit after homing.

B When HOA-41 is smaller than HOA-43, the values of these two parameters are exchanged.

5.7  Auxiliary Functions

The servo drive provides the following auxiliary functions to ensure proper running of the servo system.

5.7.1 Software Reset

When a fault (not No.1 non-resettable fault) occurs in the non-running state, the servo drive needs to be
powered off and then on again but the field does not permit power-off. In this case, you can use the soft-
ware reset function.

Y Related parameters:

Setting | Effective | Default

Para. Nam V. Ran Function
ara ame alue Range unctio Condition | Time

Programs in the servo drive are reset

Software | 0: No operation automatically (similar to the pro- Immedi-
HOD-00 reset gram reset upon power-on) after the | At stop atel 0
1: Enabled software reset function is enabled, y

without the need for a power cycle.

5.7.2 Motor Protection
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1 Motor overload protection

After the servo motor is energized, it generates heat and releases it to the surrounding environment due
to the thermal effect of current. The servo drive provides motor overload protection to protect the motor
against damage due to high temperature when the heat generated exceeds the heat released.

Set the motor overload protection gain (H0A-04) to adjust the report time of the fault Er.620 (Motor over-
load fault). Use the default value of HOA-04 in general conditions. However, when one of the following
conditions occurs, modify HOA-04 based on actual motor temperature:

B The servo motor operates in environments with high temperature.

B The servo motor is in cyclic motion featuring a short motion cycle and frequent acceleration/deceler-
ation.

You can set HOA-26 to 1 to shield motor overload detection when you ensure that the motor will not be

damaged.
A CAUTION

@ Take caution when using the motor overload shielding function as it may easily lead to motor
damage.

¥¢ Related parameters:

Setting | Effective | Default

Para. Name Value Range Unit Function
& Condition Time

Determines the motor
Motor overload Immedi-

HOA-04 rotection gain 50 to 300 % | overload duration before | At stop atel 100
P & Er.620 is reported. y
Sets whether to shield
. the motor overload fault
Mot load 0: Not shield I di-
HOA-26 9 or.over oa - | (Er.620) and motor over- | At stop mmedt 0
shielding 1: Shield ately

load warning (Er.909)
functions.

2 Locked rotor over-temperature protection

The servo drive provides over-temperature protection to protect the motor against damage due to high
temperature caused by serious motor heating when the duration of rotor locked (the motor speed is al-
most 0 and the actual current is very large) exceeds the allowable time.

Set the time threshold for locked rotor over-temperature protection (H0A-32) to adjust the report time of
Er.630. Set HOA-33 to determine whether to enable the protection function (enabled by default).

/A\ CAUTION

@ Take caution when determine whether to shield the motor locked rotor over-temperature pro-
tection as it may easily lead to motor damage.

Y Related parameters:

Setting Effective | Default

Para. Name Value Range Unit Function
& Condition Time

273



274-

Control Modes

Sets the du-
Time window ration time of
HOA-32 of locked rotor 1010 65535 ms !Er:630 before Durin.g Immedi- 200
over-temperature itis detected | operation ately
protection by the servo
drive.
Defines
Locked rotor 0: Shield detection whether to During Immedi-
HOA-33 | over-temperature ] - enable the operation atel 1
protection 1: Enable detection detection for P y
Er.630.

1) Motor overspeed protection

Avery large motor speed causes damage to the motor or machine. The servo drive provides motor over-
speed protection.
HOA-08=0
Max. motor speed x 1.2 or HOA-08 > Max. motor speed x 1.2

Overspeed threshold =
HOA-08 + 0
HOA-08
and HOA-08 < Max. motor speed x 1.2

/A\ CAUTION

@ The servo drive also provides runaway protection to prevent the situation where the motor is
out of control and stall occurs.

@ In the applications where the motor drives vertical axis or is driven by load, set HOA-12 to 0 to
disable runaway fault detection. Use this setting with caution.

Y Related parameters:

) ) Settin Effective | Default
Para. Name Value Range Unit Function . .g . v
Condition Time
Sets the motor speed
Overspeed threshold at which During opera- | Immedi-
HOA-08 0 to 10000 RPM 0
threshold ° Er.500 (Runaway tion ately
fault) is detected.
. Defi heth
Runaway protec- | 0: Disabled etines whether During opera- | Immedi-
HOA-12 | . . - |toenable runaway - 1
tion selection 1: Enabled . tion ately
protection.

Besides runaway protection, the servo drive allows you to set the speed limit in the speed control mode
and torque control mode to protect the motor and machine.

5.7.3 DI Filter Time

The servo drive provides nine DI terminals, in which DI1 to DI7 are low-speed DI terminals and DI8 and DI9
are high-speed DI terminals.

The following table describes the signal logic of low-speed DI terminals.

Table 5-29 Signal logic of low-speed DI terminals

Terminal Logic When DI Func-

Value . .
tion Valid

Diagram




Control Modes

High >3ms
0 Low level
High Active
) High evel L
ow
Active
High
2 Rising edge Low
>3ms
High >3ms
3 Falling edge Low E
Active
Active Active
4 Rising edge and falling edge nghg
Low >3ms

The following table describes the signal logic of high-speed DI terminals.

Table 5-30 Signal logic of high-speed DI terminals

Terminal Logic When DI Func- .
Value . . Diagram
tion Valid
High >0.25ms
0 Low level Low Active
High Active
1 High level
g Low ke 0.25ms |
Active
High
2 Rising edge Low
>0.25ms
High >0.25ms
3 Falling edge Low E
Active
Active Active
4 Rising edge and falling edge High j:»]L
gede geds Low >0.25ms

1 S-ONsignalfilter setting

Assign a DI terminal (hardware DI or VDI) within function 1 (FunIN1: S-ON, servo ON).
If signal interference exists in this terminal, set the filter in H02-18. Note that the time width of the S-ON

signal must be greater than (H02-18) + 3 ms. Otherwise, the signal is inactive.

2 High-speed DI terminal filter setting

The servo drive provides two high-speed DI terminals, with a maximum frequency of 4 kHz. Set the filter
of these two terminals in HOA-19 and HOA-20 when there is signal interference.

Y Related parameters:
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Set-
Value tii Eijee) BS-
Para. Name Unit Function & | tive [fault
Range Con- | _.
. |Time
dition
Im-
H02-18 S-ON filter time con- 0to6d | ms S_ets the filter time constant of the S-ON At medi- 0
stant signal. stop
ately
. . . . . Next
DI8 filter time con- 0to Sets the filter time constant of the high- At
HOA-19 25ns . pow-| 80
stant 255 speed DI8 terminal. stop
er-on
. . . . . Next
DI9 filter time con- Oto Sets the filter time constant of the high- At
HOA-20 25ns . pow- | 80
stant 255 speed DI9 terminal. stop er-on

5.7.4 Brake Protection Detection Function

In the scenario where the motor with brake is used for gravity load, if the input reference is 0 and the
speed is lower than 10 RPM after the Z-shaft servo is enabled, the servo drive reports the fault Er.625 after
detecting that the torque of the servo motor remains smaller than 70% of the gravity load for 200 ms with
theinitial 500 ms running. This indicates that the brake is not released properly.

The servo drive detects whether the brake is actually closed after issuing the brake apply command. If
detecting that the motor rotates for two revolutions after the brake close command is issued, the servo
drive reports the warning Er.626.

Set HOD-24 to 1 to enable the Z-shaft gravity load auto-tuning function. After auto-tuning is successful, the
value of HOD-24 is restored to 0. The auto-tuning conditions are:

The S-ON signal is switched on and the brake is released.

The input reference remains 0 and the speed remains smaller than 10 RPM for 128 ms.

The auto-tuning results are stored in HOA-48.

Y¢ Related parameters:

Value _ _ Setting |Effective| Default
Para. Name Unit Function . .
Range Condition| Time
HOA47 Brake protection | 0: Disabled Sets whether to enable the brake | During |Immedi- 0
detection function | 1: Enabled protection detection function. operation| ately

Displays the detected gravity

Detected gravity During |Immedi-

HOA-48 010 300.0 % |load. You can also set this param- . 30.0
load value operation| ately
eter manually.
HoDoa | CTAVitY load au- | 0: Disabled Sets whether to enable the gravity | During |Immedi- 0
to-tuning 1: Enabled load auto-tuning function. operation| ately
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Chapter6 Adjustment

6.1 Overview

The servo drive is required to run the motor with minimal delay and maximum accuracy according to
commands from the host controller or internal setting. For this purpose, servo gain must be adjusted
accordingly.

Gain setting: Low Gain setting: High Gain setting: High + Feedforward setting

LN S N L

Figure 6-1 Gain setting example

Position loop gain: 40.0 Hz Position loop gain: 200.0 Hz Position loop gain: 200.0 Hz
Speed loop gain: 200.0 Hz Speed loop gain: 25.0 Hz Speed loop gain: 25.0 Hz

Speed loop integral time constant: Speed loop integral time constant:  Speed loop integral time constant:
100.00 ms 50.00 ms 50.00 ms

Speed feedforward gain: 0 Speed feedforward gain: 0 Speed feedforward gain: 50.0%
Load inertia ratio: 30 Load inertia ratio: 30 Load inertia ratio: 30

Servo gain can be adjusted by setting multiple parameters that affect each other, including position loop
gain, speed loop gain, filter, and load moment of inertia ratio. Ensure that these parameters are balanced
during adjustment.

/A CAUTION

@ Before gain tuning, perform jogging and ensure that the motor can run normally.

The following figure shows the general flowchart for gain tuning.
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Start

A

. Use offline inertia auto-tuning,
Inertla. ,,,,,,,,,,,,,, or enable online inertia auto-tuning.
auto-tuning For details, see Section 7.2.
A
Automatic . ]
gainuatcci}ustment 77777777777777 For details about automatic
gain adjustment, see Section 7.3.

Yes
No
. If automatic adjustment does not
Manual gain - = == = = meet the requirements,
adjustment perform manual adjustment.
For details, see Section 7.4.
Yes
lNo
vibration | | Suppress vibration (if any).
suppression For details, see Section 7.5.
A
End
Figure 6-2 Step
Table 6-1 Description of gain tuning
Step Function Reference
. The servo drive calculates the load inertia ratio automaticall
Offline h hi . . y 6.2.1
Inertia au- through inertia auto-tuning.
1 .
to-Tuning ) The host controller sends a command to make the motor rotate,
Online . . . . . 6.2.2
and the servo drive calculates the load inertia ratio in real time.
. . . The servo drive generates a group of gain parameters based on
2 Automatic gain adjustment . g . groupotgainp 6.3
the correct inertia ratio.
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Basic parame- | When automatic gain adjustment cannot produce satisfactory 641
ters results, manually fine-tune the gain to achieve better result. o
Reference . . . .
filter Filter the pulse input, position reference, and analog input. 6.4.3
Feedforward
3 Manual gain ain Improves the follow-up behavior. 6.4.4
adjustment &
PDEF control Adjusts the sp-e_ed loop control mode to improve the anti-inter- 645
ference capability at high/low frequency range.
Torque distur-
bance observ- | Improves the resistance against torque disturbance. 6.4.6
er
Suppression
of mechanical | Suppresses mechanical resonance through the notch. 6.6.1
, | Vibration sup- resonance
pression Suppression of
low-frequency | Activates the filter used to suppress low-frequency resonance. 6.6.2
resonance

6.2 Inertia Auto-Tuning

The load inertia ratio (H08-15) is calculated through the following formula:

Total rotational inertia of mechanical load
Motor rotor inertia

Load inertia ratio =

The load inertia ratio is a critical parameter of the servo system. A correct load inertia ratio facilitates
commissioning.

You can set the load inertia ratio manually or get the inertia ratio through inertia auto-tuning.

The following two inertia auto-tuning modes are available:
1 Offline inertia auto-tuning

To enable offline inertia auto-tuning, use HOD-02 (Offline inertia auto-tuning) and make the motor rotate
and execute inertia auto-tuning through the operating panel. Offline inertia auto-tuning does not involve
the host controller.

2 Onlineinertia auto-tuning

Send a command to the servo drive through the host controller to make motor act accordingly to finish
inertia auto-tuning. Online inertia auto-tuning involves the host controller.

/A\ CAUTION

@ The following requirements must be met to ensure correct calculation of the load inertia ratio:

@ The actual maximum motor speed is greater than 150 RPM.

@ The actual acceleration rate during acceleration/deceleration is higher than 3000 RPM/s.
@ The load torque is stable, without dramatic change.

@ The actual load inertia ratio does not exceed 120.

@ Ifthe actual load inertia ratio is very large and the drive gain is low, motor action will be slow,
which cannot meet the requirements for maximum motor speed and actual acceleration rate. In
this case, increase the speed loop gain in H08-00 and perform inertia auto-tuning again.

@ If vibration occurs during auto-tuning, stop auto-tuning immediately and decrease the gain.

@ Theinertia auto-tuning may fail when the backlash of the transmission mechanism is large.
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6.2.1 Offline Inertia Auto-Tuning

Before offline inertia auto-tuning, confirm the following items:
1) The motor's movement travel meets the following two requirements:

2) The movement travel of above one resolution is reserved in the forward and reverse directions each
between the mechanical limit switches.

The limit switches have been installed and the required movement travel is reserved to prevent overtrav-
el which may cause accidents during auto-tuning.

3) Therequirements of H09-09 (Number of motor revolutions per inertia auto-tuning) are met.

View the current values of H09-06 (Maximum speed for inertia auto-tuning), H09-07 (Time constant for
accelerating to the maximum speed during inertia auto-tuning), and H09-09. Ensure that the movement
travel of the motor at the stop position is greater than the value of H09-09; otherwise, decrease H09-06 or
H09-07 until the requirements are met.

4) Estimate the value of H08-15 (Load inertia ratio).

When H08-15 is set to 1.00 (default value) but the actual load inertia ratio is greater than 30.00, the motor
runs slowly, resulting in inertia auto-tuning failure. In this case, take the following measures:

a) SetHO08-15to a larger value.

The recommended initial value of H08-15 is 5.00. Increase the value gradually until the value displayed on
the operating panel is updated accordingly.

b) Appropriately increase the value of H09-01 (Rigidity level) to allow the actual motor speed to reach
the value of H09-06 (Maximum speed for inertia auto-tuning).

The following figure shows the offline inertia auto-tuning procedure.

Thes-ON | The S-ON signalis off.
signal is off. The servo drive state is displayed as "Rdy".
SetHOD-02tol. | —————————— ———— The displayed initial value of HOD-02 is the current value of H08-15.
Hold down
Ufﬂfﬁ‘gﬂf?g{‘;‘;e ,,,,,,,,,, Operations are mode-dependent. See the descriptions later.
forwardly
or reversely.

7777777777 The value displayed on the operating panel becomes stable.
The final display is the auto-tuned result.

Hold down SET Hold down SET until SAVE is displayed, indicating that the
tosavethe | ——-—-—-—-——-—-—-——-——— auto-tuned result has been saved to H08-15.
setting to H08-15.

l

PressMODEto | Press MODE to exit HOD-02 display.

end inertia The inertia auto-tuning is completed.
auto-tuning.
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Figure 6-3  Offline inertia auto-tuning flowchart

The system supports two offline inertia auto-tuning modes: positive and negative triangle wave mode
and JOG mode. The two modes have different reference forms, as shown in the following table.

Table 6-2 Mode comparison

Positive and Negative Triangle Wave Mode (H09-05

It
em Set to 0)

JOG Mode (H09-05 Set to 1)

Symmetrical triangle wave

4 Trapezoidal wave

Speed (RPM) Number of motor

- Pl y
revolutions per inertia Speed (RPM)
auto-tuning H09-09

D a— Max.speed [~
Max. speed |- - — »
Hoo-os | | /\ | H09-06 ! !
I I i
AR | |
Reference o\ [ ; ! >
| I U I
f [l | | T (ms)
form . T (ms) hecel.time ! !
'Accel. Waitin i | |
:time time { | | |
‘ H09-08 | ‘
I

Press UP:  The motor Release the key: Press DOWN: The motor

€ rotates The motor stops rotates reversely.
Hold down UP: I Release the key: forwardly. at zero speed and
The motor rotates ! The motor stops at zero leonctlf;atth: position
forwardly and then reversely. speed and enters i

the position lock state.

Max.
H09-06 H09-06
speed
Accel./
Decel.
ti H09-07 H09-07
ime

Hold down the UP key: The motor runs forwardly
and then reversely. Press the UP key: The motor runs forwardly.

Key oper-| Hold down the DOWN key: The motor runs reversely | Press the DOWN key: The motor runs reversely.

ation | and then forwardly. Release the key: The motor stops at zero speed and

Release the key: The motor stops at zero speed and | enters the position lock state.
enters the position lock state.

Interval | H09-08 The interval between two key operations
Motor
revolu- | < H09-09 Manually set
tions
Appli- .
. The motor travel is long and can be manually con-
cable |The motor travelis short.
) trolled.
scenario
Y Related parameters:
Settin Effective
Para. Name Value Range Unit Function . .g . Default
Condition Time
: Positive/Nega-
oftineinerta | 1 e flne ner -
H09-05 | auto-tuning mode g | Sets the9 line inertia At stop Immedi- 0
mode auto-tuning mode. ately
1: JOG mode
Max. speed of in Sets the maximum Immedi
H09-06 o P . 100 to 1000 RPM | speed reference for of- At stop 500
ertia auto-tuning R . ately
fline inertia auto-tuning.

-281-



Adjustment

Defines the time for
Time constant for the motor to accelerate
accelerating to the from 0 RPM to the max- Immedi-

H09-07 | maximum speed |20 to 800 ms | imum speed of inertia At stop 125
during inertia auto-tuning (H09-06) ately
auto-tuning during offline inertia

auto-tuning.

Defines the interval time
between two consec-
utive speed references

H09-08 !ner.tia auto-tun- 50 to 10000 ms Yvher? H09-05 (Offline At stop Immedi- 800
ing interval inertia auto-tuning ately

mode) is set to 1 (Posi-

tive/Negative triangular

wave mode).

Sets the number of
Number of motor motor revolutions for

H09-09 | revolutions perin- | - r | offline inertia auto-tun- - - 250
ertia auto-tuning ing when H09-05 is set

to 1.

6.2.2 Online Inertia Auto-Tuning

The servo drive supports online inertia auto-tuning. The online inertia auto-tuning flowchart is shown as

follows.
Start

A,

The S-ON The S-ON signal is off.

signalisoff. |~ The servo drive state is displayed as "Rdy".
A
Set H09-03 to a non-zero
SetH09-03. | —-- - - - - value to enable inertia auto-tuning.
A,
Turn on the S-ON signal.
Turmonthe | The host controller sends a command
S-ON signal. to servo drive,

which instructs the motor to rotate.

Y

IThe host controller|

sends a command
to make

the motor rotate.

Y
The drive
calculates

theloadinertia | - - - — — ————— =
ratio in real time.

The servo drive calculates the load
inertia ratio in real time and stores
the result to H08-15 every 30 minutes.

End

Figure 6-4  Online inertia auto-tuning flowchart
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4

NOTE

@ Different H09-03 values indicate different updating speeds of the load inertia ratio in H08-15.

€ HO09-03 set to 1: Applicable to the scenario where the actual load inertia ratio rarely changes, such
as machine tool and wood carving machine.

@ H09-03 set to 2: Applicable to the scenario where the actual load inertia ratio changes slowly.

@ H09-03 set to 3: Applicable to the scenario where the actual load inertia ratio changes rapidly, such
as transportation manipulator.

Yt Related parameters:

Para. Name Value Range Unit Function Sett.in.g Effe.:ctive Default
Condition | Time
0: Online auto-tuning
disabled
1: Online auto-tuning Sets the
H09.03 | Online inertia au- enabled, changingrarely | |onlineinertia | During | Immedi- 0
to-tuning mode 2: Online auto-tuning auto-tuning operation ately
enabled, changing slowly mode.
3: Online auto-tuning en-
abled, changing quickly

6.3  Automatic Gain Adjustment

Automatic gain adjustment means that the servo drive automatically generates the matching gain param-
eters based on the setting of H09-01 (Rigidity level) to achieve fast response and stability.

/A\ CAUTION

adjustment.

@ Ensure that the correct load inertia ratio has been obtained before enabling automatic gain
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Start

4

The S-ON
signal is off.

Set the
auto-tuning | - - - - — - - —— —— — —

Set H09-00 to 1 or 2.
mode (H09-00).

A,
Turn on the

S-ONsignal | Turn on the servo drive.
and enter Input a command through host controller
acommand. communication to make the servo drive rotate.

Adjust H09-01
during motor

rotation and [ Observe the operation, including the responsivity,
observe the positioning time, and vibration state.
waveform Adjust H09-01 until the operation is satisfactory.
Yes
No

Perform manual
gain adjustment
or vibration
suppression.

For manual gain adjustment, see Section 7.4.
For vibration suppression, see Section 7.5.

<P

Figure 6-5 Automatic gain adjustment flowchart

The value range of H09-01 (Rigidity level) is 0 to 31. The level 0 indicates the weakest rigidity and lowest

gain and level 31 indicates the strongest rigidity and highest gain. The following table lists the rigidity
levels for different load types for your reference.

Table 6-3  Reference of rigidity level

Recommended Rigidit .
'gldity Load Mechanism Type
Level
Level 4 to level 8 Large-scale machineries
Applicati ith igidi hasth -
Level 8 to level 15 pplications with low rigidity such as the convey
ors
Level 15 to level 20 Applications with .hlgh rigidity such as the ball
screws and direct-connected motors

The servo drive supports two automatic gain adjustment modes.

/A\ CAUTION

@ The parameter self-adjustment mode (H09-00 set to 1) is applicable to most applications. In
application where positioning must be very quick, use the positioning mode (H09-00 set to 2).

1 Parameter self-adjustment mode (H09-00 set to 1)

The 1st gain parameters (H08-00 to H08-02 and HO7-05) are automatically updated and saved based on
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the rigidity level setin H09-01.

Table 6-4 Parameters automatically updated in the parameter self-adjustment mode

Para. Name
HO8 00 Speed loop gain
HO8 01 Speed loop integral time constant
HO8 02 Position loop gain
HO7 05 Torque reference filter time constant

2 Positioning mode (H09-00 set to 2)

1) Based on Table 6-4, the 2nd gain parameters (H08-03 to H08-05 and H07-06) are also automatically
updated and saved based on the rigidity level set in H09-01. In addition, the position loop gain in the
2nd gain parameters has a higher rigidity level than that in the 1st gain parameters.

Table 6-5 Parameters automatically updated in positioning mode

Para. Name Description
HO08-03 2nd speed loop gain
If H08-04 is set to remain at 512.00 ms, the 2nd speed loop
H08-04 2nd speed loop integral time constant integral action is invalid and only proportional control is
used in the speed loop.
HO08-05 2nd position loop gain
HO7-06 2nd torque reference filter time constant

2) Speed feedforward parameters are fixed to certain values.

Table 6-6 Parameters with fixed values in positioning mode

Para. Name Value
H08-19 Speed feedforward gain 30.0%
H08-18 Speed feedforward filter time constant 0.50 ms
3) Gain switchover parameters are fixed to certain values.
In the positioning mode, gain switchover is automatically enabled.
Para. Name Value Description
) In the positioning mode, switchover between the 1st gain (H08-00 to HO8-
H08-08 2nd.ga|n mode 1 02 and HO7-05) and the 2nd gain (H08-03 to H08-05 and H07-06) is valid.
settin
& In other modes, the original settings are used.
) itch In the positioning mode, the gain switchover condition is that H08-09 is set
H08-09 Gain _sYV|tc over 10 to 10.
condition o )
In other modes, the original settings are used.
Gain switchover In the positioning mode, the gain switchover delay is 5.0 ms.
H08-10 5.0 ms - .
delay In other modes, the original settings are used.
o811 Gain switchover - In the positioning mode, the gain switchover level is 50.
level In other modes, the original settings are used.
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i i In the positioning mode, the gain switchover dead time is 30.
H08-12 Gain switchover 30 p g 8

dead time

In other modes, the original settings are used.

/A\ CAUTION

@ In the automatic gain adjustment mode, the parameters are automatically updated along with
H09-01 (Rigidity level) and those with fixed values cannot be modified. To modify these parameters,
set H09-00 to 0 to exit the automatic adjustment mode.

Y Related parameters:

Settin Effective
Function . W Default

Condition | Time

Para. Name Value Range Unit

0: Disabled. Parame-
ters need to be adjust-
ed manually.

1: Parameter auto-tun-
ing mode. Parameters
are adjusted automat-

H09-00

Automatic gain ad-
justment mode

ically based on rigidity
meter setting.

Sets the self-ad-
justment mode.

tion

During opera- Immedi-

ately

2: Positioning mode.
Gain parameters are
tuned automatically
based on the rigidity
meter setting.

Sets the rigidity Duri | immedi-
H09-01 | Rigidity level 0to31 (e thenieldity During operajimmedi)

level. tion ately

6.4 Manual Gain Adjustment

6.4.1 Basic Parameters
When automatic gain adjustment cannot produce satisfactory results, manually fine-tune the gain to
achieve better result.

The servo system consists of three control loops from external to internal: position loop, speed loop, and
current loop. The following figure shows the basic control block diagram.

Speed .| Torque
" feedforward feedforward
Position Motor
reference +
input ® Position loop| __ + | Speed Current N
TR gain ”| loop gain _ loop control g M
Position_ Current
feedback feedback
Speed .| Speed loop
feedback "lintegral time
filter constant
Speed
calculation
T Encoder




Adjustment

Figure 6-6 Basic control block diagram of manual gain adjustment

The most internal loop must have the highest responsivity. Failure to comply may cause system instabili-

ty.

The default current loop gain of the servo drive ensures the responsivity, and generally does not need to
be adjusted. You only need to adjust the position loop gain, speed loop gain, and other auxiliary gains.
When executing gain adjustment in the position control mode, increase the speed loop gain as well after

increasing the position loop gain, and ensure that the responsivity of the position loop is lower than that
of the speed loop to keep the system stable.

The following table shows how to adjust basic gain parameters:

Table 6-7 Adjustment of gain parameters

Step| Para. Name Adjustment
@ Function:
Sets the speed reference maximum frequency followed by the speed loop.
When the average load inertia ratio (H08-15) is correct,
it can be considered that the maximum follow-up frequency of the speed loop equals the
value of H08-00.
Increase HOE-00 e
1 | Hos-00 zgiied loop / _\ :>4/—\;
@ Adjustment method:
Increase the value but ensure that there is no noise or vibration. This shortens the posi-
tioning time and improves speed stability and follow-up characteristics.
If noise occurs, decrease the value.
If mechanical vibration occurs, enable the resonance suppression function by referring to
“6.6 Vibration Suppression”.
@ Function:
Eliminates the deviation of the speed loop.
— i
/
Speed loop @ Adjustment method:
inteor Select the value as follows:
2 |Hos-0l tir:"leegc?)ln— 500 < H08-00 x H08-01 < 1000.

stant For example, when H08-00 (Speed loop gain) is set to 40.0 Hz, H08-01 (Speed loop inte-
gral time constant) must meet the following condition:
12.50 ms < H08-01 < 25.00 ms.
Reducing the value can enhance the integral effect and shorten the positioning time, but
a very small value may cause mechanical vibration.
Avery large value may cause the homing action due to the speed loop deviation.
When H08-01 is 512.00 ms, the integral action is invalid.
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Step| Para. Name Adjustment
€ Function:
Sets the position reference maximum frequency followed by the position loop.
The maximum follow-up frequency of the position loop equals the value of H08-02.
Increase H08-00 Position reference
/ _\ Increase HOS-O;/—\—:ualspeed
@ Adjustment method:
3 | H08-02 Position To ensure system stability, the maximum follow-up frequency of the speed loop is 3to 5
loop gain | times that of the position loop, namely:
2x m xH08-00
= H08-02 =
For example, when H08-00 is set to 40.0 Hz, the position loop gain must meet the follow-
ing condition:
50.2 Hz < H08-02 < 83.7 Hz.
Adjust the setting based on the positioning time. Increasing the value shortens the posi-
tioning time and improves the motor's resistance to external disturbance in static state.
Avery large value may cause system instability and oscillation.
@ Function:
Eliminates high frequency noise and suppresses mechanical resonance.
Increase HO7-05 Speed reference
J—\:ctualspeed
@ Adjustment method:
Ensure that the cutoff frequency of the torque reference low-pass filter is higher than 4
Torque times the maximum follow-up frequency of the speed loop, namely:
reference
4 |HO7-05 1000
i i —— = (H08-00)x4
filter time ox 7 xHO7-05 ( )
constant . . .
For example, when H08-00 is set to 40.0 Hz, the torque reference filter time constant must
meet the following condition:
HO7-05 < 1.00 ms.
If vibration occurs after H08-00 is increased, adjust H07-05 to suppress the vibration. For
details, see “6.6 Vibration Suppression”.
Avery large value may reduce the responsivity of the current loop.
To suppress vibration at stop, increase H08-00 and decrease HO7-05.
To suppress vibration when the motor is in the stop state, decrease HO7-05.

Y Related parameters:

Setti Effecti
Para. Name Value Range | Unit Function € |ng (?c e Default
Condition Time
Sets th dl Duri I di-
H08-00 | Speed loop gain 0.1t02000.0 | Hz | coespeedioop bunng - immed 25.0
proportional gain. operation | ately
H08-01 S.peed loop integral 015t6512.00 | ms Peflnes the speed loop Durlng‘ Immedi- 3183
time constant integral time constant. | operation |ately
Sets th ition | Duri | di-
H08-02 | Position loop gain | 0.0t02000.0 | Hz | o ¢ Postionioop Juunng —jimmed 40.0
proportional gain. operation | ately
Torque reference filter Sets the torque refer- Durin Immedi
HO7-05 | . q 0.00 to 30.00 ms | ence filter time con- g, 0.79
time constant stant operation | ately
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6.4.2

Gain Switchover

Gain switchover, which is active in the position control and speed control modes only, can be triggered
by the internal servo status or an external DI signal to achieve the following purposes:

Switching to the lower gain when the motor is at a standstill (servo ON) to suppress vibration
Switching to the higher gain when the motor is at a standstill to shorten the positioning time

Switching to the higher gain during operation of the motor to achieve better reference tracking per-
formance

Switching between different gain settings through an external signal to fit different conditions of the
load devices

1 HO08-08 set to 0:

When H08-08 is set to 0, the 1st gain (H08-00 to H08-02 and HO7-05) is used, but you can switch between
proportional control and proportional integral control through FunIN.3 (GAIN_SEL, gain switchover) for
the speed loop.

Set .
H08-08 to 0. T P/PI control switchover for speed loop
v
Assign a . .
i Assign a DI with FunIN.3:
DIwith | - / L
FunIN.3. GAIN-SEL gain _SW|t_chover_,
and set the activation logic for the DI.

DI logic active?

A, A

Pl control P control
for speed loop for speed loop

End

Figure 6-7 Gain switchover flowchart (H08-08 set to 0)

2 HO08-08 setto1:

You can switch between the 1st gain (H08-00 to H08-02 and H07-05) and 2nd gain (H08-03 to H08-05 and
HO07-06) based on the condition defined by H08-09.
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Set
H08-08 to 1.

Set th'e gain
switchover
condition
in H08-09.

Yes
H08-09=07?

A

Fixed
at Ist gain.

H08-09=1?

Yes

No

Assign a
DI with FunIN.3,

DI
logic active?
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A
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HO08-13.

Set

A

End

Figure 6-8 Gain switchover flowchart (H08-08 set to 1)

The following table describes the diagrams and parameters related to 11 kinds of gain switchover condi-

tions.
Table 6-8 Gain switchover conditions
Gain Switchover Condition Related Parameters

Delay Switchover |Switchover
HO08-09| Requirement Diagram Time Level Dead Time

(H08-10) | (HO8-11) | (H08-12)

0  |Fixed at 1st gain - Inactive Inactive Inactive

External DI sig- . . .
1 nal - Inactive Inactive Inactive
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Gain Switchover Condition Related Parameters
Actual speed
Torque reference Switch del. Switch del . .
Torque refer— :<—>1 witchover eayH—H‘ witchover delay ) ACtIVe ACtIVe
ence L : N Active . .
Switchover levelt (. | | | ( /0) ( A))
Switchover level; ‘ [ ‘ ‘ [
. - - - - - — —f— 4 —
| | | | |
«
Ist 2nd Ist 2nd st
Speed reference
Switchover delay
Speed reference| Switchover level Active Active Active
\ [
—
1st 2nd 1st
Speed reference
Speed reference| speed reference change rate Switchover delay Switchover delay Acti Active Active
> ctive
change rate I I DR ——r - (10 RPM/s) |(10 RPM/s)
Switchover level i 1 ‘
Switchoverlevelﬁiﬁ I R I N
| I |
— P >l——
1st 2nd st 2nd Ist
Speed reference
h d [ (i
Hi Low- Switchover level +dead time — . + / — [ . .
g / ° Spee Switchover level — B/ :7 _— = — . ACtIVe ACtIVe
threshold of Switchover level -dead time /| | N\ Inactive (RPM) (RPM)
speed reference I I
K1 e
1st 2nd 1st
Speed reference
. . . Active
Position devia- Position deviation Switchover delay Active Active (encoder
tion _ I (encoder unit) X
Switchover level un |t)
| |
| |
B 1 S —
1st 2nd 1st
Position reference
Switchover delay
Position refer- . . .
| ‘ Active Inactive Inactive
ence | |
—
1st 2nd 1st
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Gain Switchover Condition Related Parameters
Position reference
Positionin Positioning completed signal ) ) )
8 & ﬁ Active Inactive Inactive
Completed Switd‘wver delay
[ [
[ [
—_—— >
1st 2nd 1st
Speed reference
Switchover delay
Switchover level . Active Active
9 Actual speed | >Witehoverieve Active
| (RPM) (RPM)
|
— >
1st 2nd Ist
Posmon. refer- . . . Active Active
10 |ence available + See the following note for details. Active
actual speed (RPM) (RPM)
/A\ CAUTION
@ H08-10is valid only when 2nd gain is switched over to 1st gain.
y g g
f referen .
Static pu'l?see zzear;lc:b & y| Action NC% netif: ueo ucsed’);;e Stable < E\‘:’Ercar:;‘?:relil‘/a 2; nig?nt(f)osrtgéleced
1st gain 2nd gain 2nd gain > integral control only
y T 1st gain for others
N OT E |Actual speed| < (Switchover level - Switchover hysteresis)
|Actual speed| < (Switchover level - Switchover hysteresis)
¥¢ Related parameters:
. . Settin Effective
Para. Name Value Range Unit Function Conditiin Time Default
0: Fixed at 1st gain,
P/PI switchover
through external DI Defines the 2nd eain | Duri | di
. . efines the 2nd gain | Durin mmedi-
HO08-08 | 2nd gain mode setting | 1: Gain switchover - & g‘ 1
) mode. operation | ately
based on the condi-
tion defined by H08-
09
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Settin Effective
Para. Name Value Range Unit Function . .g . Default
Condition Time
0: Fixed at 1st gain
1: Switchover by
external DI
2: Large torque
reference
3: Large speed refer-
ence
4: Large speed refer-
ence change rate
5: High/Low-speed
hresh f
Gain switchover con- threshold of speed Defines the gain swi- | During Immedi-
H08-09 | .. reference - . ; 0
dition tchover condition. operation | ately
6: Large position
deviation
7: Position reference
available
8: Positioning com-
pleted
9: Large actual mo-
tor speed
10: Position refer-
ence available +
actual speed
Defines the gai Duri I di-
HO08-10 | Gain switchover delay | 0 to 10 - e‘lnes egan urlngA mmed 5.0
switchover delay. operation | ately
Based
on the
swi- Defines the gain Durin Immedi
H08-11 | Gain switchover level |1 to 1000 tcho- | o & & 50
switchover level. operation | ately
ver
condi-
tion
Based
on the
Gain switchover dead swi- Defines the gain swi- | Durin Immedi
Ho8-12 | 00 20000 tcho- gal & 30
time ver tchover dead time. | operation | ately
condi-
tion
Defines the position
Position gain switcho- Durin Immedi-
H08-13 l,l gain swi 0.0 to 100.0 ms | loop gain switchover art g. I 3.0
ver time . operation | ately
time.
6.4.3 Filter Comparison
. . . Impact of Excessive
Name Function Applicable Scenario Index

Filtering

-293-



-294-

Adjustment

Pulse input termi-

Prevents inaccurate number
of pulses received by the ser-

The system wiring is incorrect.

Strong interference exists in

The number of pulses
received by the servo
drive is smaller than

6.2.1

tion due to signal interfer-
ence.

the environment.

nal filter
vo drive due to interference. |the environment. that sent by the host
controller.
The acceleration/deceleration
Filters the position referenc- process is not performed on
es (encoder unit) divided or | the position references sent
multiplied by the electronic
Position reference pred by from the host controller. The response delay is
. gear ratio to smoothen the 6.2.3
filter . The pulse reference frequency | prolonged.
operation process of the ic low
motor and reduce shock to ’
the machine. The electronic gear ratio is
greater than 10.
Prevents motor reference
fluctuat’lon due toinstable The system wiring is incorrect. .
Analog input filter analog input voltage and e o The response delayis | 6.3.1and
ginp eliminates motor malfunc- | Strong interference exists in prolonged. 6.4.1

6.4.4

Feedforward Gain

1 Speed feedforward

Position

reference input|  ["position reference Electronic Position
Isource and direction et Ireference filter

No speed feedforward

Intern;
speed feedforward

Speed feedforward
input through AlL

Speed feedforward
input through AI2

Speed
feedforward
control selection
H05-19

Motor

Speed
controller
2l 1 Position +
+ Jeviation|  position | + Speed Current
loop control loop control [~ loop control
Position feedback Ereareedback
Speed
calculation

Figure 6-9 Operating procedure for speed feedforward control

Encoder

Speed feedforward can be applied to position control mode and fully closed-loop control to improve the
speed reference responsivity and reduce the position deviation during operation at constant speed.

Operating procedure for speed feedforward:

1) Setthe speed feedforward signal source.

Set H05-19 (Speed feedforward control) to a non-zero value to enable the speed feedforward function.
The corresponding signal source will be selected as well.

Para. Name

Value

Remarks
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HO05-19

Speed
feed-
forward
control

0: No speed feedforward -

1:Internal speed feedfor- | Defines the speed corresponding to the position reference (encod-
ward er unit) as the speed feedforward signal source.

Defines the speed corresponding to the All input as the speed
2: All used as speed feed- | feedforward signal source.

forward input For All setting, see descriptions of H03-80, H03-50, H03-51, HO3-
53, and H03-54.

Defines the speed corresponding to the Al2 input as the speed
3: Al2 used as speed feed- | feedforward signal source.

forward input For Al2 setting, see descriptions of H03-80, H03-55, H03-56, HO3-
58, and H03-59.

2) Setspeed feedforward parameters.

Set the speed feedforward gain (H08-19) and speed feedforward filter time constant (H08-18).

Para. Name Adjustment
Speed s e
= N = =
H08-18 | forward o
filter time | @ Function:
constant | Increasing the value of H08-19 improves the responsivity but may cause overshoot during accel-
eration/deceleration.
Decreasing the value of H08-18 suppresses overshoot during acceleration/deceleration. Increas-
ing the value of H08-18 suppresses the noise in the case of long position reference update period
and drive control period and uneven position reference pulse frequency, and suppresses jitter of
Speed the positioning completed signal.
H08-19 feedc;‘or-. @ Adjustment method:
ard gain ) ) .
Wardgain | set 108-18 to a fixed value first, and then increase the value of H08-19 gradually from 0 to a
certain value at which speed feedforward achieves the desired effect.
Adjust H08-18 and H08-19 repeatedly until a balanced performance is achieved.

2 Torque feedforward:

Speed
reference input

orque
feedforward
control selection f 'I;jc;rque d

HO06-11 » feedforwar
T controller
I
i

No torque i Speed +
o Mot
feedforward 3 + deviation Speed " e otor
! loop control loop control
-
torque feedforward

Speed feedback

Speed
calculation

A

Encoder

Figure 6-10 Operating procedure for torque feedforward control

In the position control mode, torque feedforward can be used to improve torque reference responsivity
and reduce the position deviation during operation at constant acceleration/deceleration rate. In the
speed control mode, torque feedforward can be used to improve torque reference responsivity and de-
creases the position deviation at fixed speed.

Operating procedure for torque feedforward:

1) Setthe torque feedforward signal source.
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Set H06-11 (Torque feedforward control) to 1 to enable the torque feedforward function. The correspond-
ing signal source will be selected as well.

Para. Name Value Remarks

0: No torque feedforward -

Torque

feed- Defines the speed reference as the torque feedforward signal
HO6-11 source.

forward | 1. |nternal torque feedforward

control In the position control mode, the speed reference is outputted

from the position controller.

2) Settorque feedforward parameters.

Para. Name Adjustment

@ Function:
Increasing the value of H08-21 improves the responsivity but may cause overshoot during accel-

Torque eration/deceleration.

feed- Decreasing the value of H08-20 suppresses overshoot during acceleration/deceleration. Increas-
HO08-20 |forward |ingthe value of H08-20 suppresses the noise.

filter time | @ Adjustment method:

constant | Keep H08-20 to the default value, and then gradually increase the value of H08-21 from 0 to a
certain value at which torque feedforward achieves the desired effect.

Adjust H08-20 and H08-21 repeatedly until a balanced performance is achieved.

Torque
H08-21 |feedfor- | Fordetails, see “6.4.4 Feedforward Gain”.
ward gain

6.4.5 PDFF Control

The pseudo differential forward and feedback (PDFF) control can be used to adjust speed loop control in
the non-torque control mode.

A

Position
reference Position deviation

/ H08-24=50%

v

I f

_ i t
20ms
Position
reference . L
Position deviation
| / H08-24=100%
|
|
|
| ' t >
D e e—
: 160 ms
Position
reference Position deviation

/ H08-24=280%

‘ v

>
I 90ms

Figure 6-11 Example of PDFF control

-296-



Adjustment

Through adjusting the speed loop control method, PDFF control enhances the anti-disturbance capacity
of the speed loop and improves the performance in the following speed references.

Para. Name Adjustment
@ Function:
Defines the control method of the speed loop in the non-torque control modes.
@ Adjustment method:
H08-24 PDFF control | Setting H08-24 to an excessively low value slows down the responsivity of the speed loop.

coefficient

When the speed feedback overshoots, gradually decrease the setpoint of H08-24 from 100.0
to a certain value at which the PDFF control achieves the desired effect.

When H08-24 is set to 100.0, the speed loop control method does not change and the default
proportional integral control is used.

6.4.6 Torque Disturbance Observer

This function is used in the non-torque control modes.

Torque _
reference 4 "
4@—- Motor + Load

< >

+

X Torque
Added in the reference Motor speed
direction to cancel
the disturbance "
Load mode <«——
Gain
H09-30
A
Filter
Estimated H09-31

disturbance torque

Disturbance torque

Figure 6-12 Block diagram of the disturbance observer

The disturbance observer detects and estimates the external disturbance torque on the system, and com-
pensates the torque reference, which reduces the effect of external disturbance on the servo system and

reduces

vibration.

Para.

Name

Adjustment

H09-30

Torque disturbance
compensation gain

H09-31

Filter time constant
of torque disturbance
observer

@ Function:

Increasing the value of H09-30 (that is, increase the proportion of the compensation
torque super-positioned to the torque reference) improves disturbance suppression
but increases the noise.

Increasing the value of H09-31 reduces the noise. If the value of H09-31 is decreased,
the external disturbance torque with small delay can be detected and estimated,
improving disturbance suppression but increase the noise.

@ Adjustment method:

Set H09-31 to a larger value first, and then increase the value of H09-30 gradually
from 0 to a certain value at which disturbance observer achieves the desired effect.

Finally, gradually decrease the value of H09-31 on the condition that the disturbance
observer keeps valid.

Adjust H09-30 and H09-31 repeatedly until a balanced performance is achieved.

Y Related parameters:
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Setti Effecti
Para. Name Value Range Unit Function € |ng e.c e Default
Condition| Time
feedf Defi he fi i - | Duri I i-
H08-18 S-peed. eedforward 0.00 to 64.00 ms efines the filter time con urm.g mmedi 0.00
filter time constant stant of speed feedforward. |operation| ately
H08-19 Sp.eed feedforward 0.0 t0 100.0 % Defines Fhe speed feedfor- During Immedi- 0.0
gain ward gain. operation| ately
Defines the filter time
T feedf d Duri I di-
H08-20 .orqu'e eedrorwar 0.00 to 64.00 ms | constant of torque feedfor- ur|n’g mmed 0.50
filter time constant operation| ately
ward.
T feedf Defi h feedfor- | Duri I i-
H08-21 orque eedforward 0.0t6200.0 ms e |nesF e torque feedfor urljg mmedi 0.0
gain ward gain. operation| ately
PDFF control coeffi- During |Immedi-
Hog-24 |~ COMTOTCOEM 14 66 100.0 % | PDFF control coefficient uring IMmmed 600
cient operation| ately
H09-30 Torque dist.urban.ce 010 100.0 % Defines the torqug distu_r— Durin.g Immedi- 0.0
compensation gain bance compensation gain. |operation| ately
Filter time constant Defines the filter time . .
. . During |[Immedi-
H09-31 | of torque disturbance | 0.00 to 25.00 ms | constant of the disturbance . 0.50
operation| ately
observer observer.

6.5

Parameter Adjustment in Different Control Modes

Perform parameter adjustment in the sequence of inertia auto-tuning > gain auto-tuning > manual gain
tuning in all the control modes.

6.5.1

Parameter Adjustment in the Position Control Mode

1 Obtain the value of H08-15 (Load inertia ratio) through inertia auto-tuning.

2 Gain parameters in the position control mode are listed in the following tables.

1) 1stgain:
Para. Name Function Default Value
HO7-05 Torque reference filter time con- | Defines the torque reference filter time 0.79 ms
stant constant.
H08-00 Speed loop gain Defines the speed loop proportional gain. 25.0 Hz
H08-01 Speed loop integral time con- Defines the speed loop integral time con- 31.83 ms
stant stant.
Defines th ition | tional
HO08-02 Position loop gain e. nes the position foop proportiona 40.0 Hz
gain.
2) 2ndgain:
Para. Name Function Default Value
HO7-06 2nd torque reference filter time | Defines the torque reference filter time con- 0.79 ms
constant stant.
H08-03 2nd speed loop gain Defines the speed loop proportional gain. 40.0 Hz
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H08-04 2nd speed loop integral time con- | Defines the speed loop integral time con- 20.00 ms
stant stant.
H08-05 2nd position loop gain Defines the position loop proportional gain. 64.0 ms
H08-08 2nd gain mode setting Defines the 2nd gain mode. 1
H08-09 Gain switchover condition Defines the gain switchover condition. 0
HO08-10 Gain switchover delay Defines the gain switchover delay. 5.0 ms
HO08-11 Gain switchover level Defines the gain switchover level. 50
H08-12 Gain switchover dead time Defines the gain switchover dead time. 30
Defi h iti i itch
H08-13 Position gain switchover time ti;;nest e position loop gain switchover 3.0ms
3) Common gain
Para. Name Function Default Value
feedf fi i
H08-18 Speed feedforward filter time Defines the speed feedforward filter time constant. 0.50 ms
constant
H08-19 Speed feedforward gain Defines the speed feedforward gain. 0.0%
T feedf d filter ti
H08-20 orque feediorward fiftertime Defines the torque feedforward filter time constant. 0.50 ms
constant
H08-21 Torque feedforward gain Defines the torque feedforward gain. 0.0%
H08-22 Speed feedback filter option Defines the speed feedback filter function. 0
H08-23 Cutoff frequency of speed feed- Define-s the cutoff frequency of the first-order low- 4000 Hz
back low-pass filter pass filter for speed feedback.
H08-24 PDFF control coefficient Defines the coefficient of the PDFF controller. 100.0%
Torque disturbance compensa- . . . )
H09-30 . i Defines the torque disturbance compensation gain. 0.0%
tion gain
H09-31 Fi_ltertime constant of torque Defines the filter time constant of the disturbance 0.5ms
disturbance observer observer.
H09-04 Low-frequency resonance sup- | Defines the low-frequency resonance suppression 0
pression mode mode.
H09-38 Low-frequency resonance Defines the freq.uen§y of the low-frequency reso- 100.0 Hz
frequency nance suppression filter.
H09-39 Filter setting of low-frequency | Defines the setting of low-frequency resonance 9
resonance frequency suppression filter.
HOA-16 Threshold of lo.vx./—freque.nc.y Defmes the p(?5|t|on deviation threshold (in pulses) 0.0005 Rev
resonance position deviation | which can be judged as low-frequency resonance.

3 Perform gain auto-tuning to get the initial values of the 1st gain (or 2nd gain) and the

common gain.

4 Fine-tune the following gains manually.

Para.

Name

Function

HO7-05

Torque reference filter time constant

Defines the torque reference filter time constant.
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Para. Name Function
H08-00 Speed loop gain Defines the speed loop proportional gain.
H08-01 Speed loop integral time constant Defines the speed loop integral time constant.
H08-02 Position loop gain Defines the position loop proportional gain.
H08-19 Speed feedforward gain Defines the speed feedforward gain.

6.5.2 Parameter Adjustment in the Speed Control Mode

Parameter adjustment in the speed control mode is the same as that in the position control mode, except
for the position loop gain (H08-02 and H08-05). For details, see section 7.5.1.

6.5.3 Parameter Adjustment in the Torque Control Mode

Parameter adjustment in the torque control mode is differentiated based on the following conditions:

When the actual speed reaches the speed limit (for the speed limit in the torque control mode, see “5.4.4
Speed Limit in Torque Control”), the adjustment method is the same as that described in section 7.5.2.
When the actual speed does not reach the speed limit, the adjustment method is the same as that de-
scribed in section 7.5.2, except for the position/speed loop gain and speed loop integral time constant.

Vibration Suppression

6.6.1 Suppression of Mechanical Resonance

Every mechanical system has its natural resonance frequency. Resonance may occur at this resonance
frequency when the servo gain is increased, making the gain cannot be increased further.

Mechanical resonance can be suppressed in the following ways:

Torque reference filter (H07-05, HO7-06)

Set HO7-05 (Torque reference filter time constant) to make the torque reference attenuate in the high fre-
quency band above the cutoff frequency to suppress the mechanical resonance.

Filter cutoff frequency fc (Hz) = 1/[2mt x HO7-05 (ms) x 0.001]

Notch:

The notch reduces the gain at certain frequency to suppress mechanical resonance. After resonance is
suppressed with correct notch setting, you may increase the gain gradually. The following figure shows
the working principle of the notch.
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Amplitude-frequency &

characteristics of Mechanical resonance frequency
mechanical system

Frequency

Characteristic |
of notch |
|
(

fL\ | \fH

Notch center

frequencyfT Frequency

Figure 6-13  Suppression principle of the notch

A total of four notches can be used, and each is defined by three parameters: frequency, width level, and
depth level. The 1st and 2nd notches are manual notches, and their parameters need to be set manually.
The 3rd and 4th notches can be set as manual notches or adaptive notches (H09-02 set to 1 or 2). When
they are used as adaptive notches, their parameters are automatically set by the servo drive.

Table 6-9 Notch description

Manual Notch Manual/Adaptive Notch
Item
1st notch 2nd notch 3rd notch 4th notch
Frequency H09-12 H09-15 H09-18 H09-21
Width level H09-13 H09-16 H09-19 H09-22
Depth level H09-14 H09-17 H09-20 H09-23

e
@ When the frequency is 4000 Hz (default), the notch is invalid.

NOTE

/A\ CAUTION

@ The adaptive notch is preferred when the notch is used for resonance suppression. If the adap-
tive notch is invalid or cannot achieve the desired effect, use the manual notch.

-301-



-302-

Yes

Set H09-02 to 1.

3rd notch parameters|
updated
automatically
(H09-18 to H09-20)

resonance
frequency?

Two
resonance
frequencies?

Start

Use adaptive
notch?

Set H09-02 to 2.

3rd notch parameters
updated
automatically
(H09-18 to H09-20)

4th notch parameters
updated
automatically
(H09-21 to H09-23)

A 4

Analyze the
resonance
frequency.

Input notch
parameters.

Yes

Y

Resonance

W

Set H09-02 to 0 after
the moto
becomes stable.

rrunning

No

A

Turn off the S-ON
signal and use
manual notch.

End

Figure 6-14 Procedure of setting a notch
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1) Procedure of setting an adaptive notch
Set H09-02 (Adaptive notch mode selection) to 1 or 2 based on the number of resonance frequencies.

When resonance occurs, set H09-02 to 1 first to enable one adaptive notch. If new resonance occurs after
gain adjustment, set H09-02 to 2 to enable two adaptive notches.

When the servo drive runs, parameters of the 3rd or 4th notch are automatically updated and their values
are written to the corresponding H09 group parameters every 30 minutes.

If resonance is suppressed, the adaptive notch works. After the servo drive runs stably for a period of
time, set H09-02 to 0 and the parameters of the adaptive notch are fixed to the last updated values.

Otherwise, malfunction during servo running makes the notch parameters be changed to incorrect val-
ues, increasing vibration.

If vibration persists, switch off the S-ON signal of the servo drive.

If there are more than two resonance frequencies, the problem cannot be solved by only using the adap-
tive notches. In this case, add a manual notch, or use all the four notches as manual ones by setting H09-

02to 0.
/A\ CAUTION

@ During use of the adaptive notch, the latest parameters will not be stored to the corresponding
function codes if the S-ON signal is switched off within 30 minutes.

@ When the resonance frequency is below 300 Hz, the suppression effective of the adaptive notch
may degrade.

2) Procedure of setting a manual notch:
Analyze the resonance frequency.

When using the manual notch, set the frequency to the actual resonance frequency. The resonance fre-
quency can be obtained by using the following methods:

B Use the mechanical feature analysis function of Inovance software tool.

B Calculate the resonance frequency based on the motor phase current displayed on the oscilloscope
interface of Inovance software tool.

B Set H09-02 to 3 so that the servo drive automatically detects the resonance frequency during running

and saves the detection result to H09-24.

Input the resonance frequency obtained in Step 1 to the parameter of the selected notch and set the
width level and depth level of the notch.

If resonance is suppressed, the notch works. Then, increase the gain. If new resonance occurs, repeat
steps 1-2.

If vibration persists, switch off the S-ON signal of the servo drive.
3) Notch width level

The notch width level is the ratio of the notch width to the notch central frequency and is calculated ac-
cording to the following formula:

fu-f.

T

Notch width level =

Where,
fris the notch central frequency, that is, the mechanical resonance frequency.

f, - f_is the notch width, that is, the frequency bandwidth with an amplitude attenuation rate of -3 dB
relative to the notch central frequency.
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The following figure shows the relationship between notch width and depth. The default width level is 2.

4)  Notch depth level
The notch depth level is the ratio of input to output at the central frequency.

The input is completely shut with depth level 0 and fully received with depth level 100 at the central
frequency. A smaller notch depth level indicates greater notch depth, which produces stronger resonance
suppression and makes the system instable. Pay attention to this during use.

/A\ CAUTION

@ Ifthe amplitude frequency characteristic curve obtained through the mechanical feature analy-
sis function does not have obvious peak, it indicates that vibration occurs actually. Such vibration
may not be mechanical resonance, and cannot be suppressed by the notch. It occurs because the
gain reaches the limit, and can be suppressed only by reducing the gain or the filter time of torque
reference.

The following figure shows the relationship between notch width and depth.

Depth 50, width 4
Depth 0, width 4
Depth 0, width 8

20 //
25 /
30 /

Il

10 100 1000

Figure 6-15 Notch frequency characteristics

Y Related parameters:
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Setti Effecti
Para. Name Value Range Unit Function € |ng e.c e Default
Condition Time
0: Parameters of the 3rd
and 4th notches are not
updated
1: One adaptive notch
(3rd notch) is valid and its
parameters are updated
in real time based on
vibration
4 2: Two adaptive notches Sets the adap- . .
Adaptive notch (3rd and 4th notches) are . During Immedi-
H09-02 . . - tive notch . 0
mode valid and their parame- operation ately
. mode.
ters are updated in real
time based on vibration
3: Only resonance fre-
quency is detected and
displayed in H09-24
4: The 3rd and 4th notch-
es are cleared and their
settings are restored to
default
Sets the fre- Durin Immedi-
H09-12 | 1st notch frequency |50 to 4000 Hz | quency of the 'g 4000
operation ately
1st notch.
Sets the width Durin immedi
H09-13 | 1st notch width level |0 to 10 - level of the .g 2
operation ately
1st notch.
Sets the
i Duri | i-
H09-14 | 1st notch depth level | 0to 99 - attenuation unn-g mmed 0
level of the operation ately
1st notch.
Sets the fre- Durin Immedi
H09-15 | 2nd notch frequency |50 to 4000 Hz | quency of the .g 4000
operation ately
2nd notch.
. Sets the width . .
H09-16 lzer:ilnomh width 151010 - |level ofthe OD:rg:iin m;rtne(id" 2
2nd notch. P y
Sets the
H09-17 2nd notch depth 01099 i attenuation Durln'g Immedi- 0
level level of the operation ately
2nd notch.
Sets the fre- Durin Immedi-
H09-18 | 3rd notch frequency |50 to 4000 Hz |quency of the .g 4000
operation ately
3rd notch.
Sets the width Durin Immedi-
H09-19 | 3rd notch width level | 0 to 10 - level of the .g 2
operation ately
3rd notch.
Sets the
tt ti Duri | di-
H09-20 | 3rd notch depth level | 0 to 99 . |@tenuation uring | immedi 0
level of the operation ately
3rd notch.
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Setti Effecti
Para. Name Value Range Unit Function € |ng eic e Default
Condition Time
Sets the fre- Durin Immedi-
H09-21 | 4th notch frequency |50 to 4000 Hz |quency of the _g 4000
operation ately
4th notch.
Sets the width Durin immedi
H09-22 | 4th notch width level | 0 to 10 - level of the .g 2
operation ately
4th notch.
Sets the
tt ti Duri | di-
H09-23 | 4th notch depth level | 0 to 99 .| @Htenuation uring | Immed 0
level of the operation ately
4th notch.
Displays the
auto-tuned
H09-24 Auto-tuned reso- i y, |resonance fre- i ) 0
nance frequency quency when
H09-02 is set
to 3.

6.6.2

MOtOFj‘

Suppression of Low-Frequency Resonance

]

Workbench

Figure 6-16 Mechanical diagram of low-frequency resonance

If the mechanical load end is long and heavy, vibration may easily occur in this part during emergency
stop, affecting the positioning effect. Such vibration is called low-frequency resonance as its frequency is

generally within 100 Hz, which is lower than the mechanical resonance frequency mentioned in section
7.6.1. Use the low-frequency resonance suppression function to suppress such vibration.
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resonance
suppression.
(H09-38 and H09-39)

A. A

End

Figure 6-17 Procedure for setting low-frequency resonance suppression filter

1) Set HOA-16 (Threshold of low-frequency resonance position deviation).

The system considers that low-frequency resonance occurs when the position deviation exceeds HOA-16.
Resonance may be detected more easily if this parameter is set to a small value.

2) Set H09-04 (Low-frequency resonance suppression mode).

The servo drive provides two methods to suppress low-frequency resonance, and the automatic method
is preferred.

1) H09-04 set to 1 (Automatically set parameters of low-frequency resonance suppression filter)

The servo drive automatically detects the frequency and amplitude of the low-frequency resonance, and
automatically sets H09-38 (Frequency of low-frequency resonance) and H09-39 (Filter setting of low-fre-
quency resonance)

2) H09-04 set to 0 (Manually set parameters of low-frequency resonance suppression filter)

First, use the oscilloscope function in the Inovance software tool to collect the position deviation wave-
form of the motor in the positioning state. Then calculate the position deviation fluctuation frequency,
which is the low-frequency resonance frequency.

Finally, input the value of H09-38 manually and use the default value of H09-39.

3) Observe whether the position deviation still exceeds HOA-16 after the low-frequency resonance sup-
pression filter is used.

If yes, repeat steps 2 to 3. If not, it indicates that the low-frequency resonance is suppressed.
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Position
deviation

A

No suppression

After suppression

v

N4
Time (t)
Figure 6-18 Low-frequency resonance suppression effect
Y Related parameters:
. . Settin Effective
Para. Name Value Range Unit Function . _g . Default
Condition | Time
0: Manually set pa-
rameters of low-fre-
quency resonance
Low-frequency res- | suppression filter Defines the low-fre- ) .
H09-04 | onance suppression | 1: Aut ticall - guency resonance During Immedi- 0
-Automaticatly . operation | ately
mode set parameters suppression mode.
of low-frequency
resonance suppres-
sion filter
Defines the frequen-
H09-38 Low-frequency reso- 1.0t 100.0 vy | of the low-fre- Durin_g Immedi- 100.0
nance frequency quency resonance operation | ately
suppression filter.
. . Defines the width
Filter setting of level of the low-fre Durin Immedi
H09-39 | low-frequency reso- | 0to 10 - .g 2
quency resonance operation | ately
nance frequency L
suppression filter.
Defines the position
Threshold of low-fre- deviation threshold . .
) ) During | Immedi-
HOA-16 | quency resonance 1to 1000 P (in pulses) which can . 5
o . . operation ately
position deviation be judged as low-fre-
quency resonance.
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Chapter 7 Communication

The servo drive supports communication over Modbus (R$232 and RS485), CANlink, and CANopen. Users
can modify and view parameters and monitor servo drive status on the host controller configured with
the communication software.

7.1 Modbus Communication

RS485 supports networking of multiple servo drives, one master and multiple slaves. RS232 does not
support networking of multiple servo drives.

7.1.1 Hardware Connection and EMC Notice

1 RS232 connection diagram

RS-232

Figure 7-1 RS232 connection diagram

2 RSA485 connection diagram

RS485 Host

controller

Figure 7-2 RS485 connection diagram

-309-



Communication

3 When there are large number of nodes, the RS485 bus structure of hand-in-hand connec-
tion is recommended.

If a branch line is needed, the length of the branch cable should be less than 3 m and as short as possible.

Star connection is strictly prohibited. The following figure shows the commonly-used bus topologies.

1) Hand-in-hand connection structure (recommended)

RS485 bus

Host 1 Node 2 Node 3 Node 4 Node N

Figure 7-3  Hand-in-hand connection structure
2) Branch connection structure

RS485 bus

Host 1 Node 2 Node 3 Node 4 Node N

Figure 7-4 Branch connection structure

3) Incorrect: star connection structure

Node 2 Node 5
Node 3 Host 1 Node 6
Node 4 Node 7 X

Figure 7-5 Incorrect: star connection structure

@ Connect the correct bias resistor and termination resistor. For details, see Problem 1.
@ Use the twisted pair as the RS485 communication cable.
@ Use a third cable to connect the RS485 circuit reference ground GND.

@ Iftheshielded cable is used, it is recommended to connect both ends of the shield to PE. Do not
Q connect either end to GND; otherwise, the terminal will be damaged.

@ Use the hand-in-hand connection structure. For details, see Problem 3.

@ When an extra PE cable is used to connect PE terminals of all nodes, follow the requirements in
“7.1.2 EMC Requirements”.

@ The RS485 bus must be separated from other interference cables. For details, see “7.1.2 EMC
Requirements”.

NOTE
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7.1.2 EMC Requirements

1 Field cabling requirements

Control cabinet

Internal

e Strong interferen r
RS485 node RS485 ong interference area
‘ [

T .
External External “ ’
RS485 RS485 | !
node N node 1 | Drive I
! 1
PE | |
>5cm “ P‘E :
! |
Groundi‘ng bar :
? 1
! |
| R| U |

Power| S| V| |Motor
‘;PE T| W PE :
[ - |
| o
! l

Figure 7-6 Cabling diagram

2

NOTE

@ Isolate the interfering source from the sensitive devices.

@ Lay the interfering devices and cables in a very small area, for example, close to the cable outlet.

2 PE cable connection requirements

7

NOTE

Remote
RS485
node

Remote
grounding
point

Drive

Local
grounding
point

RST

External
power supply

@ The PE cable must be thicker than the AWG12 cable.

@ Connect the PE cable to the grounding terminal of the node or the grounding bar in the cabinet
where the node is installed.

Figure 7-7  PE cable connection diagram

@ 3. The distance between the PE cable and the bus must be larger than 5 cm.
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3 Cabling requirements

4

Metal backplate of control cabinet ¢

RS485 bus — chm v
>5cm
PE
T >20cm

R/S/T power cables

U/V/W motor cables

Figure 7-8 Cabling diagram

>50cm

@ The distance between the RS485 bus and strong-current cables must be larger than 20 cm.
@ The distance between the RS485 bus and U, V, W power cables must be larger than 50 cm.
@ The distance between the RS485 bus and PE cables must be larger than 5 cm.

NOTE @ The distance between the RS485 bus and the backplate of the metal cabinet must be greater than
lcm.
7.1.3 Relationship Between RS485 Transmission Distance, Node, and Baud
Rate
No. Rate Transmission distance | Number of Nodes Cable Diameter
1 57.6 kbps 100 m 128 AWG26
2 19.2 kbps 1000 m 128 AWG26

A\ CAUTION

@ RS485 supports connection of up to 32 servo drives. To connect more servo drives, install an
amplifier, which extends the number of servo drives networked to 247.

@ If the host controller supports only RS$232, use an RS232/RS485 converter.

7.1.4

Communication Parameter Setting
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Start

A

Set servo axis
address (HOC-00).

Set serial baud
rate (HOC-02).

Set data check
mode (HOC-03).

A
Set whether to
store parameter
modification to
EEPROM (HOC-13).

A4

Set Modbus
response delay
(HOC-25).

Set data high/low
order sequence
(HOC-26).

A 4
End
Figure 7-9 Flowchart of communication parameter setting

1 Setthe servo drive axis address in HOC-00:
When multiple servo drives are networked, each servo drive has a unique address; otherwise, communi-
cation may fail. Where,
0: Broadcast address
1to 127: slave addresses
The host controller writes all slave servo drives through the broadcast address. The slave servo drives act

after receiving the frame with the broadcast address and do not return a response.

2 Setthe communication rate between the servo drive and the host controller in HOC-02.
The baud rate set in the servo drive must be the same as that in the host controller. Otherwise, communi-
cation will fail.

In a network of multiple servo drives, if the baud rate of a certain servo drive is different from that of the
host controller, communication error will occur in the servo drive and communication with other servo
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drives will be affected.

3 Set the data check mode between the servo drive and the host controller during commu-
nication in HOC-03.

13.

IS810P provides two data check modes: even check (HOC-03 set to 1) and odd check (HOC-03 set to 2). If
HOC-03 is set to 0, no check is performed.

1) Evenorodd check

Each frame actually includes 11 bits: 1 start bit, 8 data bits, 1 check bit, and 1 stop bit.

10 9 8tol 0
End bit Check bit Data bit Start bit

2) No check
If no check is used, the data frame has two formats.
Each frame actually includes 11 bits: 1 start bit, 8 data bits, and 2 stop bits.

10to9 8tol 0

End bit Data bit Start bit
Each frame actually includes 11 bits: 1 start bit, 8 data bits, and 1 stop bit.
10 9 8tol 0
Invalid bit End bit Data bit Start bit

The data is hexadecimal.

@ The host controller must use the preceding formats. Otherwise, communication with the servo

drive fails.

NOTE

Set whether to store parameter modification to EEPROM through communication in HOC-

The servo drive can store parameter settings in real time (HOC-13 set to 1). Modifications to parameters
are stored in EEPROM in real time, which are retentive at power failure. Use this function with caution.

1) If a parameter setting needs to be modified only once, enable real-time storage (HOC-13 set to 1).

2) If a parameter setting needs to be modified frequently, you are recommended to disable real-time
storage (HOC-13 set to 0). Otherwise, frequent writing EEPROM reduces its service life.

&

NOTE

Set the response delay of Modbus communication in HOC-25.

@ If EEPROM is frequently written in a certain period of time, the servo drive reports the warning
Er.942 (Servo parameters frequently saved to EEPROM).

@ After EEPROM is damaged, other non-resettable faults will occur in the servo drive.

After receiving a command, the servo drive returns a response to the host controller after the delay de-

fined in HOC-25.

Set the high/low order sequence of communication data in HOC-26.

The function code of the servo drive is displayed as HXX-YY.

Where,
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XX: Parameter group No., in hexadecimal
YY: Offset within the parameter group, in decimal, converted into hexadecimal in the data frame

The parameter communication address of the servo drive is 16-bit data, consisting of the parameter
group No. (high 8 bits) and offset (low 8 bits).

If the data range is -65536 to +65535, it is a 16-bit data, occupying only one offset within the parameter
group and only one address, not involving the data high/low bit sequence. For example, the communica-
tion address of H02-00 is 0x0200.

If the data range is outside -65536 to +65535, it is a 32-bit data, occupying two consecutive offsets and
two consecutive addresses. However, the communication address is determined by the address of the
lower offset. The data high/low bit sequence must be set correctly. Otherwise, a data read/write error will
occur.

For example, H11-12 (1st displacement) occupies two consecutive offsets: H11-12 and H11-13. The com-
munication address 0x110C of the lower offset H11-12 stores low 16 bits of the parameter value, and the
communication address 0x110D of the higher offset H11-13 stores high 16 bits of the parameter value.

If "1st displacement" is preset to 0x40000000 (1073741824 in decimal), H11-12 must be set to 0x0000 and
H11-13 must be set to 0x4000.

When a parameter is written, the sequence of 0x0000 and 0x4000 in the communication frame is deter-
mined according to the setting of HOC-26.

Q@ @ The servo drive does not permit separate operation on high 16 bits of a 32-bit parameter.

@ When modifying a parameter through communication, pay attention to the setting range, unit, ef-
fective time, setting type, and positive/negative hexadecimal conversion. For details, see the descrip-

NOTE tion of the parameter.
/A\ CAUTION

@ Forthe PLC/touchscreen of certain vendors, the register address for Modbus programming is
the actual register address + 1. The reason is that the standard Modbus register start address is 1,
but the register start address of these devices (for example, this servo drive) is actually 0. To ensure
compatibility, PLC/touchscreen vendors make the register address deducted by 1 during physical
transmission. Pay attention to this during Modbus communication between such PLC/touchscreen
and the servo drive to ensure that parameters of the servo drive can be read or written correctly.
For example, the register address read/written in programming is 0x0201, and the actual parameter
read/written is H02-00 rather than H02-01.

@ Ifyou are not sure whether a PLC/touchscreen's register address for Modbus programming is the
actual one, select two consecutive parameters of different values, and use command 0x03 to read
the larger one. If the parameter value read is equal to the smaller parameter, it indicates that the
register address for programming is equal to the actual register address + 1.

Y Related parameters:

Settin Effective Default
Para. Name Value Range Unit Function . .g Time
Condition
HOC-00 Servo drive axis ad- 0to 127 i Se.ts the servo drive Durin-g Immediately 0
dress axis address. operation
0: 2400
1: 4800 Defines the com-

munication rate

Baud rate of the serial | 2: 9600 During |Immediately

HOC-02 port 319200 kbp/s | between the servo operation 5
’ drive and the host
4: 38400 controller.
5:57600
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0: No check, two
stop bits Defines the data
1: Even check, check mode between
HOC-03 | Modbus data format |- stop bit _ |theservodrive and Durinvg Immediately
2: 0dd check, the host controller  |operation
one stop bit during communica-
3: No check, one tion.
stop bit
Update parameters
Sets whether to st
written through Mod- | 0: Not update ets Whether to Store During |Immediately
HoC-13 bus communication | 1: Updat i parameter modifica- operation
: Update .
to EEPROM tion to EEPROM.
HOC-25 Modbus response 010 5000 ms Durin_g Immediately
delay operation
0: High 16 bits
before low 16 Defines the 32-bit
Sequence of Modbus bi o . .
- its data transmission During |Immediately
HOC-26 | communication data - .
bits 1: Low 16 bits format of Modbus operation
before high 16 communication.
bits
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7.1.5

Modbus Communication Protocol

The function codes of the servo drive include two data lengths: 16 bits and 32 bits. Function codes can
be read or written by using the Modbus-RTU protocol. The command codes for writing vary with the data

length.

Action

Command code

Read 16-bit or 32-bit func-

. 0x03

tion code
Write 16-bit function code 0x06
Write 32-bit function code 0x10

1 Read the function code: 0x03

The command code 0x03 in the Modbus-RTU protocol is used to read both 16-bit and 32-bit function

codes.

Request frame format:

START Equal to or greater than 3.5-character idle time, frame start
Servo axis addresses 1 to 247

ADDR @ Note: 1 to 247 are decimals, which should be converted into hexadecimal when filled into
ADDR.

CMD Command code: 0x03
Start parameter group No.. For example, 06 is the parameter group No. in H06-11.

PATAIO] @ Note: 06 is hexadecimal, which does not need to be converted when filled into DATA[0].
Start offset within the parameter group. For example, 11 is the offset in HO6-11.

DATA[1] @ Note: 11 is decimal, which should be converted into hexadecimal 0x0B when filled into
DATA[1].

DATA[2] Read number of functions codes (high 8 bits), hexadecimal

DATA[3] Read number of functions codes (low 8 bits), hexadecimal

CRCL CRC valid byte (low 8 bits)

CRCH CRC valid byte (high 8 bits)

END Equal to or greater than 3.5-character idle time, frame end

Response frame format:

START Equal to or greater than 3.5-character idle time, frame start

ADDR Servo axis address, hexadecimal

CMD Command code: 0x03

DATALENGTH Number of bytes of the function code, equal to the number of read function codes N x 2
DATA[O] Start function code value, high 8 bits

DATA[1] Start function code value, low 8 bits

DATA[...]

DATA[N*2-1] End function code value, low 8 bits
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CRCL

CRC low valid byte

CRCH

CRC high valid byte

END

Equal to or greater than 3.5-character idle time, frame end

The command code 0x06 in the Modbus-RTU protocol is used to write 16-bit function codes and the com-
mand code 0x10 is used to write 32-bit function codes.

2 Write 16-bit function code (0x06)

/A\ CAUTION

@ Do not use 0x06 to write 32-bit function codes. Otherwise, unexpected errors will occur.

Request frame format:

START

Equal to or greater than 3.5-character idle time, frame start

ADDR

Set servo axis addresses 1 to 247

@ Note: 1to 247 are decimals, which should be converted into hexadecimal when filled into
ADDR.

CMD

Command code: 0x06

DATA[O]

Parameter group No. to be written. For example, 06 is the parameter group No. in H06-11.

@ Note: 06 is hexadecimal, which does not need to be converted when filled into DATA[0].

DATA[1]

Offset within the parameter group to be written. For example, 11 is the offset in H06-11.

@ Note: 11 is decimal, which should be converted into hexadecimal 0x0B when filled into
DATA[1].

DATA[2]

High byte of data to be written, hexadecimal

DATA[3]

Low byte of data to be written, hexadecimal

CRCL

CRC low valid byte

CRCH

CRC high valid byte

END

Equal to or greater than 3.5-character idle time, frame end

Response frame format:

START

Equal to or greater than 3.5-character idle time, frame start

ADDR

Servo axis address, hexadecimal

CMD

Command code: 0x06

DATA[0]

Parameter group No. to be written. For example, it is 0x06 for H06-11.

DATA[1]

Offset in the parameter group No. to be written. For example, it is 0x0B for H06-11.

DATA[2]

High byte of data to be written, hexadecimal

DATA[3]

Low byte of data to be written, hexadecimal

CRCL

CRC low valid byte

CRCH

CRC high valid byte




Communication

END

Equal to or greater than 3.5-character idle time, frame end
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3 Write 32-bit function code (0x10)

/A\ CAUTION
@ Do not use 0x10 to write 16-bit function codes. Otherwise, unexpected errors will occur.
Request frame format:
START Equal to or greater than 3.5-character idle time, frame start
Servo axis addresses 1 to 247
ADDR @ Note: 1to 247 are decimals, which should be converted into hexadecimal when filled into
ADDR.
CMD Command code: 0x10
Start parameter group No. to be written. For example, 11 is the parameter group No. in H11-12.
PATAIO] @ Note: 11 is hexadecimal, which does not need to be converted when filled into DATA[O].
Start offset within the parameter group to be written. For example, 12 is the offset in H11-12.
PATAL @ Note: 12 is decimal, which should be converted into hexadecimal 0x0C when filled into DATA[1].
DATA[2] High 8 bits M(H) of the number of function codes. The length of a 32-bit function code is 2.
DATA[3] Low 8 bits M(L) of the number of function codes
DATAL4] Number of bytes M x 2 corresponding to the number of function codes.
For example, for H05-07, DATA[4] is HO4.
DATA[5] High 8 bits of the start function code to be written, hexadecimal
DATA[6] Low 8 bits of the start function code to be written, hexadecimal
DATA[7] High 8 bits of the start offset in the parameter group to be written + 1, hexadecimal
DATA[8] Low 8 bits of the start offset in the parameter group to be written + 1, hexadecimal
CRCL CRC low valid byte
CRCH CRC high valid byte
END Equal to or greater than 3.5-character idle time, frame end
Response frame format:
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal
CMD Command code: 0x10
DATA[0] Parameter group No. to be written. For example, it is 0x11 for H11-12.
DATA[1] Offset in parameter group No. to be written. For example, it is 0x0C for H11-12.
DATA[2] High 8 bits of the number of function codes to be written
DATA[3] Low 8 bits of the number of function codes to be written
CRCL CRC low valid byte
CRCH CRC high valid byte
END Equal to or greater than 3.5-character idle time, frame end
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4 Error response frame

Error response frame format:

START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal

CMD Command code + 0x80

DATAIO] to DATA[3] DATA | error code

CRCL CRC low valid byte

CRCH CRC high valid byte

END Equal to or greater than 3.5-character idle time, frame end
Error code:

Error code Code description

0x0001 Illegal command code

0x0002 Illegal data address

0x0003 Illegal data

0x0004 Slave device fault

5 Communication example (HOC-26 set to 0)

1) Master request frame

01 03 ‘ 02 ‘ 02 ‘ 00 02 CRCL CRCH

The request frame means that the master reads data of 0x0002 word length from the register with the
start function code H02-02 in the servo drive of axis address 01.

Slave response frame:

‘ 01 ‘ 03 ‘ 04 ‘ 00 ‘ 01 ‘ 00 ‘ 00 ‘ CRCL ‘ CRCH ‘

This response frame means that the slave returns data of 2 word length (4 bytes), and the data content is
0x0001, 0x0000.

If the slave response frame is:

01 83 02 CRCL CRCH

The response frame means that a communication error occurs, and the error code is 0x02. 0x83 indicates
the error.

2) Master request frame:

01 06 02 02 00 01 CRCL CRCH

The request frame means that the master writes 0x0001 to the function code H02-02 in the servo drive of
axis address 01.

Slave response frame:

01 06 02 02 00 01 CRCL CRCH

The response frame means that the master writes the function code successfully.

If the slave response frame is:
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01 86 02 CRCL CRCH

The response frame means that a communication error occurs, and the error code is 0x02. 0x86 indicates
the error.

3) Read 32-bit function code (H05-07)

Master request frame:

‘ 01 ‘ 03 ‘ 05 ‘ 07 ‘ 00 ‘ 02 ‘ CRCL ‘ CRCH ‘

Slave response frame:

‘ 01 ‘ 03 ‘ 04 ‘ 00 ‘ 01 ‘ 00 ‘ 00 ‘ CRCL ‘ CRCH ‘

The response frame means that the value of the function code H05-07 is 0x00000001.

6 Addressing of 32-bit function code

When 32-bit function codes are read or written through Modbus, the communication address is the ad-
dress of the lower offset, and operation is performed on both the two function code numbers.

For example, the Modbus command for reading H11-12 (1st displacement) is:

Servo axis

03 11 0C 00 02 CRCL CRCH
address

If it is known that the 1st displacement is 0x40000000 (1073741824 in decimal):

When HOC-26 is 1 (low 16 bits before high 16 bits), then the response frame is:

Servo axis

03 04 00 00 40 00 CRCL CRCH
address

When HOC-26 is 0 (high 16 bits before low 16 bits), then the response frame is:

Servo axis

03 04 40 00 00 00 CRCL CRCH
address

For example, the Modbus command for writing 0x12345678 (1st displacement) is:
When HOC-26 is 1 (low 16 bits before high 16 bits)

Servo axis

10 11 0C 00 02 04 56 78 12 34 CRCL | CRCH
address

When HOC-26 is 0 (high 16 bits before low 16 bits)

Servo axis

10 11 0C 00 02 04 12 34 56 78 CRCL | CRCH
address

For example, to write 0x00100000 (1048576 in decimal) to the 32-bit function code H05-07:
When HOC-26 is 0 (high 16 bits before low 16 bits), then the response frame is:

‘Ol‘10‘05‘07‘00‘02‘04‘00‘00‘00‘lO‘CRCL‘CRCH‘
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7 CRC check

The host controller and servo drive must use the same CRC algorithm for communication. Otherwise, a
CRC error will occur. The servo drive uses 16-bit CRC with low byte before high byte. The CRC function is
as follows:

Uint16 COMM_CrcValueCalc(const Uint16 *data, Uint16 length)

{

Uint16 crcValue = Oxffff;
intl6i;
while (length--)
{
crcValue A= *data++;
for (i=0;i<8;i++)
{
if (crcValue & 0x0001)

{

crcValue = (crcvalue >> 1) A 0xA001;

else

crcValue = crcValue >> 1;

}

return (crcValue);
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8 Expression of signed hexadecimal

When signed function codes (16-bit and 32-bit) are written, the pre-written data needs to be converted
into hexadecimal.

1) Write 16-bit function code

Data is positive or 0: Complement = True form

Data is negative: Complement = OxFFFF - Complement of data absolute value + 0x0001

Example:

16-bit signed positive +100: The true form is 0x0064 and the complement is also 0x0064.

16-bit signed negative -100: The hexadecimal complement is OxFFFF - 0x0064 + 0x0001 = FFIC.
2) 32-bit function code

Data is positive or 0: Complement = True form

Data is negative: Complement = OXFFFFFFFF - Complement of data absolute value + 0x00000001
Example:

32-bit signed positive +100: The true form is 0x00000064 and the complement is also 0x00000064.

32-bit signed negative -100: The hexadecimal complement is OXFFFFFFFF — 0x00000064 + 0x00000001 =
FFFFFFOC.

7.1.6 RS485 Communication Troubleshooting

1 Problem 1: Termination resistor connection

1200 1200
S e S S e S
RS485 bus
Host 1 Node 2 Node 3 Node N

Figure 7-10 Correct termination resistor connection diagram

@ The termination resistor can be connected only at two ends of the bus.
Q% @ The master station must be arranged at one end of the bus.

@ When the resistance of the RS485 bus measured by the multimeter is about 60 Q (all devices must
be powered off during measurement), the bus is normal. If the measured resistance is lower than 50 Q,

NOTE check two ends of the bus, and check whether another termination resistor is added. If yes, discon-
nect the resistor. If the measured resistance is 0 Q, check for short circuit or node damage.
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2 Problem 2: Correct wiring method (for nodes without the GND terminal)

| 485+
RS485 |
node |
| 485- N
GND cable be left
suspended in midair

RS485
node

| 485+

| 485-

Shield be left
suspended in midair

Figure 7-11  Wiring diagram for nodes without the GND terminal

Method 1: Check whether another port on this node shares a common reference ground with the RS485
circuit. If yes, connect GND to this reference ground. Note that the shield must not be connected to the
reference ground; otherwise, the RS485 port will be damaged.

Method 2: Check whether there is a reference ground used by the RS485 circuit on the board of this node.
If yes, connect GND to this reference ground. Note that the shield must not be connected to the reference

ground; otherwise, the RS485 port will be damaged.

Method 3: If no reference ground of the RS485 circuit is found, leave the GND cable unconnected as shown
in the preceding figure, and ensure that the PE cable is connected reliably.

Method 4: When there are not many nodes, connect a filter capacitor between RS485+ and RS485-.

3 Problem 3: Correct multi-node connection mode

RS485 bus

Host 1 Node 2 Node 3 Node 4 Node N
Recommended: hand-in-hand connection structure
RS485 bus
<3m ‘ <3m ‘ <3m ‘ <3m ‘ <3m ‘
Host 1 Node 2 Node 3 Node 4 Node N

Branch connection: cable length not exceeding 3m

Node 2

Node 3

Node 4

Node 5

Host 1 Node 6

Node 7
X

Wrong: star connection structure

Figure 7-12 Multi-node connection mode diagrams

4 Problem 4: Suppressing interference from external systems

/\/ 2 RS485
J Power cable

node not
grounded

1

RS485 bus

PE

Figure 7-13  Diagram of suppressing external interference
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Method 1: Add a magnetic ring at position 1, which can effectively suppress external interference. This
method is recommended.

Method 2: Add a magnetic ring at position 2, which can also suppress external interference.

5 Problem 5: Suppressing drive interference

Motor
2 1 U/V/W cables
/\/ Drive (Motor
J Power cable Motor PE cable
PE

Figure 7-14 Diagram of suppressing drive interference

Method 1: Add a filter magnetic ring at position 1, with the U, V, W cables (not including the PE cable)
passing through the magnetic ring and winding three coils. This method has the best effect and is recom-

mended.

Method 2: Add a filter magnetic ring at position 2, with the U, V, W cables (not including the PE cable)

passing through the magnetic ring and winding three coils.

The following figure shows the troubleshooting flowchart:

Check that communicatio
parameters are
set correctly.

-

Check that CGND
is connected correctly.

l

Check that both
ends of the shield
are connected to PE.

l

Check that the
termination resistor
is connected correctly.

]

Check that the cable
routing is correct.

J

Check that the PE
of every node is
connected correctly.

- Node address HOC-00: unique for each node
- Baud rate HOC-02: same for all nodes
- Data format HOC-26: same for all nodes

Reliable connection of CGND improves the EMC effect greatly.

The RJ45 port shield must be left suspended in midair or connected
to PE at both ends. The shield must not be connected to CGND,
as it may damage the port.

The termination resistor can be connected only at two ends of the bus.

+ The distance between the RS485 bus and high-voltage cables must be larger than 20 cm.

+ The distance between the RS485 bus and U, V, W motor cables must be larger than 50 cm.

- The distance between the RS485 bus and PE cables must be larger than 5 cm.

- The distance between the RS485 bus and the backplate of the metal cabinet must be greater than 1 cm.

Figure 7-15 RS485 communication problem troubleshooting flowchart
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7.2 CANlink Communication

CANlink is a communication protocol developed by Inovance for embedded systems used in automation.
In terms of the OSI model, CANlink implements layers above and including the network layer. The under-
lying protocol implementing the data link and physical layers is usually Controller Area Network (CAN).

CANlink supports network management, device monitoring, and communication between nodes. CAN-
link supports the master/slave mode. Each master and slave must have a unique address among 1 to 63.
IS810P only supports the slave mode and only one master node in the network.

7.2.1 Hardware Connection

Shield Termination resistor
[ I
S 1120 q
| CANH | ;
| | | | CANL | ] ; l !
i AV cenD | [ Tl
/ 1 Ty A
CANH@ CANL CGND )/ 1 23 456 78 1 23456 78
/ CANHCANLCGND GND CANHCANLCGND GND
‘Ground the shield
PLC atone end q .
HDIP switch of termination (recommended). Servo drive Servo drive

resistor set to ON

Avoid sharing common
Master ground between the PE Slave Slave
cable and high-power devices.

Figure 7-16  CANlink wiring diagram

Table 7-1 Relationship between CANlink communication distance and baud rate

Baud Rate (kbps) Max. Distance (m) Cable Size (mm?) Max. Number of Nodes
1000 20 =03 18
500 80 =0.3 62
250 150 =03 62
125 300 =0.5 62
100 500 =0.5 62
50 1000 =07 62

e
@ Above is based on standard shielded twisted pairs.
NOTE

7.2.2 CANlink Communication Parameter Setting

Para. Name Value Function De- Effective Setting

Range fault Time Condition
Sets the servo drive axis address.

0: Broadcast address. The host controller
writes all servo drives through the broad-
1to 127 cast address. The servo drives act after

Servo axis 0: Broad- | receiving the frame with the broadcast . During
HOC-00 1 Immediately :
address cast address and do not return a response. operation
address

1to 247: When multiple servo drives are
networked, each servo drive has a unique
address; otherwise, communication may
fail.
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Value . De- Effective Setting
Para. Name Function . .
Range fault Time Condition
Defines the communication rate between
the drive and the host controller in the
CANlink or CANopen mode.
Communica-
Value .
tion Rate
0 20 k
1 50 k
CAN - 2 100 k Duri
Hoc-og | 7 COMMY™ 1407 5 Immediately | =&
nication rate 3 125k operation
4 250 k
5 500 k
6 1M
T 1M
The communication rates of the servo drive
and the host controller must be the same;
otherwise, the communication fails.
Sets whether to store parameters written
through communication to EEPROM.
Value Meaning
0 Not update parameters to EE-
PROM
1 Update parameters except for
Update groups HOB and HOD to EEPROM
pa_rameters Note:
written .
HOC-13 |through CAN |0to 1 Modification to HOC-13 will always be up- 0 Immediately Durmg.
communi- dated to EEPROM. operation
cation to If you do not want to retain parameter
EEPROM modifications upon power failure, set HOC-
13 to 0. Otherwise, if a great number of
parameter settings are modified and the
modifications are updated to EEPROM, EE-
PROM will be damaged and the servo drive
reports the error Er.108 (Parameter storage
fault).
7.2.3 CANlink Communication Troubleshooting
Er.D03: CAN communication interrupted
Cause:
The CAN communication times out.
Cause Method of Verification Measure

offline.

CAN communication is
interrupted.

The slave station is

Check the CAN communication card indicator status of
the master PLC.

The ERR indicator of the master PLC flashes at a
frequency of 1 Hz and the ERR indicator of some slave
PLCs is steady on.

When using the PLC software tool, you can monitor
D78xx in the component monitoring table of the
master. xx indicates the station No. in decimal. If the
corresponding D78xx of some configured stations is 5,
a fault occurs on the slave PLC.

Check the communication cable
connection between the slave with
the ERR indicator steady on and
the master.

Set the communication baud rate

(HOC-08) of the slave with the ERR

indicator steady on to be the same
as that of the master.
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Check the CAN communication card indicator status of
the master PLC.

CAN communicationis | The ERR indicator of all slave PLCs are steady on.

interrupted. When using the PLC software tool, you can monitor Check cable connection of the
The master stationis | D78xx in the component monitoring table of the master.
offline master. xx indicates the station No. in decimal. If the

corresponding D78xx of all configured stations is 5, a
fault occurs on the master PLC.

Er.994: CAN address conflict

Cause Method of Verification Measure

Allocate servo axis address of slaves and en-
sure that allocation of HOC-00 is not repeat-
ed.

CANlink address con- | Check whether HOC-00 (servo axis address) is
flict occurs. allocated repeatedly.

7.3  CANopen Communication

CANopen is a communication protocol and device profile specification for embedded systems used in au-
tomation. In terms of the OSI model, CANopen implements layers above and including the network layer.
The CANopen standard consists of an addressing scheme, several small communication protocols, and an
application layer defined by a device profile. CANopen supports network management, device monitor-
ing, and communication between nodes, including a simple transmission layer for message segmentation
or de-segmentation. The underlying protocol implementing the data link and physical layers is usually
Controller Area Network (CAN).

CANopen supports the master/slave mode. Each master and slave must have a unique address among 1
to 63.1S810P only supports the slave mode and only one master node in the network.

7.3.1 Hardware Connection

Shield Termiiniififnpiresistor
1200
| CANH !
- CANL \ |
/ ] \V/ V con 111
CANH® CANL CGND ,’/ 1 23456178 1 23456178

/ CANHCANICGND GND CANHCANLCGND GND
/Ground the shield

atoneend q q
(recommended). Servo drive Servo drive
Avoid sharing common
ground between the PE
cable and high-power devices.

B plc
DIP switch of termination
resistor set to ON

Master Slave Slave

Figure 7-17 CANopen wiring diagram

Table 7-2  Relationship between CANopen communication distance and baud rate

Baud Rate (kbps) Max. Distance (m) Cable Size (mm?) Max. Number of Nodes
1000 20 =03 18
500 80 =03 62
250 150 =03 62
125 300 =05 62
100 500 =05 62
50 1000 =07 62

2}
@ Above is based on standard shielded twisted pairs.
NOTE
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7.3.2

CANopen Communication Parameter Setting

Para. Name

Value
Range

Function

Default

Effective
Time

Setting
Condition

H02-00

Control mode

0 to 8

Sets the control mode of the servo drive.

0: Speed mode

1: Position mode

2: Torque mode

3: Torque mode <> Speed mode

4: Speed mode <> Position mode

5: Torque mode <> Position mode

6: Torque mode <> Speed mode <> Position mode

8: CANopen control mode

Immedi-
ately

At stop

Servo axis

HOC-00
address

1to
127

Sets the servo drive axis address.

0: Broadcast address. The host controller writes
all servo drives through the broadcast address.
The servo drives act after receiving the frame
with the broadcast address and do not return a
response.

1to 247: When multiple servo drives are net-

worked, each servo drive has a unique address;
otherwise, communication may fail.

Immedi-
ately

During
operation

CAN commu-

HOC-08 L
nication rate

Oto7

Defines the communication rate between the
drive and the host controller in the CANlink or
CANopen mode.

Communica-
tion Rate

0 20k

50 k

100 k

125k

250 k

500 k
1M

7 1M

Value

U |D|W|N |

The communication rates of the servo drive and
the host controller must be the same; otherwise,
the communication fails.

Immedi-
ately

During
operation

Update
parame-
ters written
through CAN
communi-
cation to
EEPROM

HOC-13

Otol

Sets whether to store parameters written through
communication to EEPROM.

Update Parameters Written Through

V
ClITs Communication to EEPROM

0 Not update parameters to EEPROM

Update parameters except for groups

! HOB and HOD to EEPROM

Note:

Modification to HOC-13 will always be updated to
EEPROM.

If you do not want to retain parameter modifica-
tions upon power failure, set HOC-13 to 0. Other-
wise, if a great number of parameter settings are
modified and the modifications are updated to
EEPROM, EEPROM will be damaged and the servo
drive reports the error Er.108 (Parameter storage
fault).

Immedi-
ately

During
operation
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7.3.3 CANopen Communication Troubleshooting
Fault
.au Name Cause Measure
Display
. The slave reaches the time config- | Check whether all CAN nodes are online,
Node protection or heart- ) .
Er.d04 X ured by the consumer or the node | or check the CANopen configuration,
beat timeout o —
guarding time. and reset the node or communication.
o The network management system | Reset the NMT node. The polarity output
NMT initializat t mot
Er.d05 |.n| tatization at motor (NMT) initialization frame is re- is inhibited when the NMT is being
energized . . .
ceived when the motor is energized. | changed.
Reset the NMT node. Th larit tput
NMT stop at motor ener- The NMT stop frame is received . e,se ) .e node. the p'o ar|. youtpu
Er.d06 . . . is inhibited when the NMT is being
gized when the motor is energized.
changed.
Erdo7 CANopen network discon- There are too many errors. Check the CANopen network and restore
nected the connection.
The length of the content transmit-
Erdos PDO transmission length ted by the PDO is inconsistent with | Re-configure the PDO and reset the node
' error the mapping length during configu- | or communication.
ration.
Incorrect softwarg POSItiON | 1 | ower limit of software position | Set 0x607D correctly and ensure
Er.d09 |upperand lower limitset- |, .
ting is larger than the upper limit. 607D-1h <607D-2h
Set 607D and 607C correctly, and ensure
The h ffseti ide the soft-
Er.d10 |Home offset setting error ¢ om<.e.o setis outside t e_so. t 607C > (607D-1h)
ware position upper or lower limit.
607C < (607D-2h)
Check the settings of 60C2-1h and 60C2-
2h and ensure the synchronization cycle
parameters are set properly.
. . The synchronization cycle error Ensure the synchronization cycle of the
Er.d1ll | Excessive sync period error . .
exceeds the 1/4 of the setpoint. host controller is set correctly and con-
sistent with the setting of 60C2h.
Check the wiring between the slave and
the master.

7.4 VDI/VDO

1 VDI Terminal

The virtual digital input (VDI) terminal is similar to hardware DIs and can be allocated with the DI func-
tions. When a VDI is enabled, the number of hardware Dls are expanded. A total of 16 VDIs are supported.

The following figure takes the operation of allocating FunIN.1 (S-ON) to a VDI as an example to describe

the VDI setting procedure.
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Set
HOC-09to 1.

l

Set HOC-10.

Set VDI
parameters in
group H17.

End

Set H31-00. -

Enable communication VDI.

Set the VDI terminal logic.

Figure 7-18 VDI use flowchart

Set the VDI default virtual level value after power-on.

Set the DI functions of the VDI terminals and select terminal logic.

The VDI logic is determined by HOC-10 (Default VDI virtual level value upon power-on) upon initial pow-

er-on. Thereafter, the VDI logic is determined by H31-00 (VDI virtual level).

The value of HOC-10 displayed on the keypad is decimal, and H31-00 is not displayed on the keypad. In
the converted binary value of HOC-10 (H31-00), "bit(n) = 1" indicates that the logic of VDI (n+1) is "1" and
"bit(n) = 0" indicates that the logic of VDI (n+1) is "0".

/A\ CAUTION

Er.130.

@ The VDIx logic "0" indicates active high and "1" indicates edge valid.

@ IfaVDlis allocated with the same function (not 0) as a DI in group HO3, the servo drive reports

¥¢ Related parameters:

Setting | Effective
Para. Name Value Range Function . .g . Default
Condition| Time
Sets whether t bl I di-
HOC |09 | Communication VDI |0to 1l esw e. er. 0 enable At stop mmed 0
communication VDI. ately
VDI default value Sets the VDI default Next pow-
HoC |10 et 0to 65535 . Atstop | POV 0
upon power-on value upon power-on. er-on
Bit0: VDI1 virtual level
VDl virtual level set
virtuatiev . Sets the VDI terminal During | Immedi-
H31|00| through communica- . . -
tion Bit15: VDI16 virtual | o8ic. operation  ately
level

2 VDO Terminal

The virtual digital output (VDO) is similar to hardware DOs and can be allocated with the DO functions.
When a VDO is enabled, the number of hardware DOs are expanded. A total of 16 VDOs are supported.

Use VDOs according to the following procedure:
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Set
HOC-11to 1.

l

Set HOC-12.

SetVDO
parameters in
group H17.

Read H17-32.

End

Enable communication VDO.
***** Set the default virtual level value of the VDO allocated with function 0.

Set the DO functions of the VDO terminals and select terminal logic.

Read the output levels of the 16 VDO terminals.

Figure 7-19 VDO use flowchart

The value of HOC-12 (H17-32) displayed on the keypad is hexadecimal. In the converted binary value of
HOC-12 (H17-32), "bit(n) = 1" indicates that the logic of VDO (n+1) is "1" and "bit(n) = 0" indicates that the
logic of VDO (n+1) is "0". You are recommended to set the VDO logic levels opposite to HOC-12.

/A\ CAUTION

@ The VDOx logic "0" indicates active high and "1" indicates active low.

Y Related parameters:

Setting Effective
Para. Name Value Range Function Condi- Time Default
tion
Sets whether to en- immedi
HOC| 11 |CommunicationVDO |0tol able communication | Atstop atel 0
VDO. y
he def ir-
Defaul evel of the sl leve of he VDO mmed
HOC| 12 |VDO allocated with 0to 65535 . At stop 0
. allocated with func- ately
function 0 . . )
tion 0 (invalid).
Bit0: VDO1 virtual level )
H17| 32 | VDO virtual level Reads the VDO output| Atdis- | 0
logic. play
Bit15: VDO16 virtual level
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Chapter8 CANopen Communication

8.1

Cases

PROFINET-to-CANopen Gateway of MD810 Power Supply

Unit

8.1.1 PROFINET-to-CANopen Gateway

The PROFINET-to-CANopen function is implemented in the MD810 power supply unit to convert PROF-
INET to the CANopen protocol. The following figure shows the basic network structure.

PLC
PROFINET
CANopen
MD810 power
supply unit (with 1S810 drive|1S810 drive |1S810 drive|IS810 drive
PROFINET-to-CANopen unit unit unit unit
gateway function)

The gateway function implements data exchange for a total of 30 nodes (including the power supply unit).
Detailed data is as follows.

1) Forthe power supply unit: The gateway function supports three RPDOs and three TPDOs, each with a
maximum of 24 bytes.

2) Forthe|S810 drive unit: The gateway function supports a maximum of 29 bodes, each of which can
be configured with four RPDOs and four TPDOs, each with a maximum of 32 bytes. The total number
of RPDOs and TPDO configured for the 29 nodes cannot exceed 63. The maximum input and output
data length supported by the 29 nodes is 504 bytes (63 x 8).

8.1.2 PROFINET-to-CANopen Gateway with Siemens S7-1500 PLC

The hardware configuration described in this section is based on the following models:
Inovance MD810 power supply unit with a gateway, model: MD81020M4T22G120
Inovance IS810P-CO CANopen bus servo, model: IS810P50M4T005CO

Inovance standard servo motor, model: ISMH2-15C30CD-U231Y

Siemens PROFINET bus PLC, model: S7-1500

Servo configuration

B Preparations

1) Check whether the MD810 power supply unit is equipped with the PROFINET gateway (PROFINET
interface), and ensure that the drive unit supports the CANopen bus.

2) Ensure that the main circuit is correctly connected, including three-phase input, inter-unit bridging,
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and output motor connection.
3) Connect the network cable correctly.

Connect the PROFINET interface of the MD810 power supply unit to that of the PLC through a network
cable.

Connect the RJ45 network interface of the MD810 power supply unit to that of the drive units through a
network cable.

Adjust the DIP switch of the MD810 power supply unit. Turn on switches 3 and 4 for CAN.

Connect the last drive unit to a termination resistor. Otherwise, the CANopen communication may be
abnormal and the alarm EA16.13 may be reported.

B Communication parameter setting
1) Power supply unit (master):
@ SetFd-10 (Communication protocol selection) to 5 (PROFINET-to-CANopen gateway).
@ Set Fd-12 (CAN baud rate) to 5. In this example, Fd-12 is set to 5, so the baud rate is 500 kbps.
(® SetFd-13 (Station No.) to 1 to set node 1 as the master.
2) 1S810 drive unit (slave):
(@ Set HOC-45 (Communication protocol selection) to 1 (CANopen).

@ Set HOC-02 (CAN baud rate) to 5. In this example, HOC-02 is set to 5, so the baud rate is 500 kbps.
The setting must be consistent between the slave and the master.

® Set HOC-00 (Station No.) to any value other than 1.

B Process data transmission configuration (after CANopen network cables of IS810 and MD810 are
connected)

The CANopen transmission parameters related to the 1S810 servo drive unit belong to groups 2D and 2E.
The following table lists the mappings.
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ouT RPDO Group 2D Address INPUT TPDO Group 2E Address
Number of Number of
mapping 2D-32 mapping 2E-20
objects objects
2D-33 2E-21
OuUT1 INPUT1
2D-34 2E-22
RPDO1 ouT2 203 TPDO1 INPUT2 202
2D-36 2E-24
2D-37 2E-25
OuUT3 INPUT3
2D-38 2E-26
2D-39 2E-27
ouT4 INPUT4
2D-40 2E-28
ouT Number of INPUT Number of
mapping 2D-49 mapping 2E-37
objects objects
2D-50 2E-38
OuUT5 INPUTS
2D-51 2E-39
RPDO2 OUTE 20-52 TPDO2 INPUT6 2E40
2D-53 2E-41
2D-54 2E-42
ouTT INPUTT7
2D-55 2E-43
2D-56 2E-44
ouT8 INPUT8
2D-57 2E-45
Number of Number of
mapping 2D-66 mapping 2E-54
objects objects
2D-67 2E-55
ouT9 INPUT9
2D-68 2E-56
2D-69 2E-57
RPDO3 0UT10 TPDO3 INPUT10
2D-70 2E-58
2D-71 2E-59
OUT11 INPUT11
2D-72 2E-60
2D-73 2E-61
OuUT12 INPUT12
2D-74 2E-62
ouT Number of INPUT Number of
mapping 2D-83 mapping 2E-71
objects objects
2D-84 2E-72
OuUT13 INPUT13
2D-85 2E-73
2D-86 2E-74
RPDO4 oUT14 TPDO4 INPUT14
2D-87 2E-75
AF-88 2E-76
OUT15 INPUT15
AF-89 2E-T7
AF-90 2E-78
OUT16 INPUT16
AF-91 2E-79

1) You can configure up to 32-byte RPDO and 32-byte TPDO process data. Each PDO can be configured
with process data not exceeding 8 bytes in length.

2) Example of using PDOs to configure the servo parameters:

Assume that you want to assign values to servo parameters H11-12 and H11-14 through the PLC. The val-
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ue of H11-12 consists of 32 bits, and that of H11-14 consists of 16 bits. You can plan a configuration meth-
od as needed. Two configuration methods are described below.

Configuration method 1:
RPDO 2D Address Para. Setting Remarks
Nur?wbero.fmap— 2D-32 5
ping objects
2D-33 H11.12 2011 1st displacement
OUT1
2D-34 0D20 32 bits
2D-35 H11.14 2011 1st speed
ouT2
RPDO1 2D-36 0F10 16 bits
2D-37
OuT3
2D-38
2D-39
ouT4
2D-40
Configuration method 2:
RPDO 2D Address Para. Setting Remarks
Nur*.nbero.fmap- 9D-32 1
ping objects
2D-33 H1112 2011 1st displacement
OuUT1
2D-34 0D20 32 bits
ouT2 203
RPDO1 JD-36
2D-37
OuT3
2D-38
2D-39
ouT4
2D-40
Nur'nbero.fmap— 2D-49 1
ping objects
2D-50 H1114 2011 1st speed
OuT5
2D-51 0F10 16 bits
ouTé 2052
RPDO2 2D-53
2D-54
ouT7
2D-55
2D-56
ouT8
2D-57

Configuration principle:

The setting corresponding to H11-12 is 20110D20 and the setting corresponding to H11-14 is 20110F10.
The following takes H11-12 as an example to explain the configuration principle.

(O H11value +0x2000 = 0x2011. Enter 0x2011 in the high bits of OUT1.

(@ The parameter number 12 is in decimal, which is 0x0C in hexadecimal. An offset of 1 is required,

and the final result is 0x0D.

(® 32-bit parameters correspond to 0x20, 16-bit parameters correspond to 0x10, and 8-bit parame-

ters correspond to 0x08. Therefore, H1112 corresponds to 0x20.

@ Combine 0x0D and 0x20 obtained in the preceding steps to 0x0D20 and enter it in the low bits of

OUT1.
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3) Example of using PDOs to configure the object dictionary:

Assume that you want to read object dictionary 0x6077-12 from the servo through the PLC. The data type
is 16-bit. No offset is required by object dictionaries. The following table lists the formats.

TPDO 2E Address Para. Setting Remarks
Number of map-
ping objects

2E-20 1

2E-21 6077 1st speed
2E-22 1210 16 bits 16 bits

INPUT2 2623
TPDO4 Y

INPUT1

2E-25
2E-26
2E-27
2E-28

INPUT3

INPUT4

2 PLC configuration

1) Install the GSD file

PED Clsersts i
Froject Edit View Insen orline | oy Took  windew  Help Totally Integrated Automation

U (Y H seveprojec: @ M 3= [f T semings e @ cooffine iy (M MBI - (1] PORTAL

Devices options B

. =1

500 #] showreference e 5

| Find and replace g

— L bl fbraries L

Sk ; i £

W Add nendeice &

i

o Devices & networks
G ta
¥ 5] Documerinton scttings
» [ Lenguage: & resources
» g Orline access
» [ Card ReaderlS8 memery

0 dai

| Detalls view.

2) Select and install the matched GSD file. A prompt is displayed if the GSD file is not installed.

Totally Integrated Automation

G swepei @ ¥ 2 E X DA PORTAL
Devices | Options. B
Sl

RN = =
~ Find and replace 5

Name -
+ ] Frojeen =
B Add new device B

o Devices & networks H

» [g§ com
b [ Dacumes
» |& Languag
» (i Online access
¥ 8 Cord RenderilISB memory.

sourcepath:  Cibrogram Files e nsthutamation Portal i 31Bin 1 B

resources Content of imported path

[1 File vrtion Lsnguage  |stws Infe
W GSDMLAE 3 Tanavance=ISB1OPK... V231 English Alresdyinstsled IS B10PH

I [2] MR |
~ [Details view
sle [ omemi | cance eplace space

[*dinto @[ 2 Diagnostics

Name
| i e e ] T
| Devices & nenverks
&l Commen dom
BT No 'properties’ available.

B Languages & rsources

LI Mo Breperties can be shown atthe moment, There s sither no object telected of the selected objsct does net have ny displeyable praperiss

3)  Project configuration

@ Add anew device. Add a PLC based on the actual situation.
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4)

G O sevepropes S X i

|| Devices |

KRR

name:
= [ Frojeers
i Add new device
o Devices & nemnarks
¥ g Commen som
b (2] Decumentatin sestngs
D et
» 3 Online occeas
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~ [ Controllers.
+ L Swaeme 571200
v [ Shaemc 571500
~ @
~ 3 CPU 5111 P
Tl 657 5111 Akocnaz0
Il 5257 51 1-14k01 0A%0.
~ (@ TP 151751
Ml ct57 511-1ck004z0
» @ CPU 151261 P
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» (@ CPU15152PN
» 8 CPU 1516-3 PRIDP
» ‘@ CPUIS1T3PNIDR
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» L@ cPU SR PR
» L@ CPUs1IFT PR
»TmcPUis1sE P
» [0 CFU 151653 PN
» i@ CPU 151773 PriDP
» {8 CPU 151854 PHIDP
» " unspecified cFU 1500
» [ CPU SIFLLS.
» L s14smc 57300
» (g suamc s7 400
» L@ swemc Ev 200 CPU
» 5, Deviee Proxy

] Qpen device view

Devies:
CRU1S1I AN

Article no: | SES7 511-1AK00-DABO

version: vio -

Description:

P with display: work memory 150 KB code and
T WB 0. 5013 DIt instruction Tme, +-5to
protecion concept, integrated technclogy.
funcricns - mosien, clos ed-loo conval,
countingamessuing: integrated acing:
FROFINETIO e k1, 2 ports,

Totally Integrated Autom:
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@ Configure a slave. The following figure shows the master after a slave is added. Add the slave
MD810PN on the right.
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@ Add asubnet to the master.
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@ The following figure shows the added network. Click PN/IE_1, select Assign device name, and
allocate a name to the slave.
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® Allocate a name to the slave.
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@ See the following figure.
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Hardware configuration

@ Double-click the added MD810 device configuration to perform hardware configuration on the
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MD810 power supply unit and the attached drive unit. Edit the configuration in the Device over-
view window.
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@ Perform configuration based on the PDO settings of the MD810 power supply unit and the
attached drive unit. You can only set the number of bytes on the PLC and ensure that the set
number is consistent with the number of bytes occupied by the PDOs of the drive; otherwise, an
alarm indicating hardware mismatch is generated and the drive generates the E16.75 alarm. For
example, if the drive TPDO is configured with a 32-bit PDO and a 16-bit PDO, add 6-byte input to
the PLC and add output of the same number of bytes to RPDO.

Brief description:
In the following figure, Device_1 is the power supply unit configured with a 2-byte input data.

Device_2 is the drive unit configured with a 12-byte input data and 18-byte output data.
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® Download the configuration to the PLC. After the hardware configuration in step 2 is modified,

download the configuration to the PLC again. If only the hardware configuration is modified, you
can download only the hardware configuration.
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@ Download step 1: Click Load to download the configuration to the PLC. Then, the PLC stops run-

ning.

® Download step 2: Click Finish after the download is complete. The PLC restarts.
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Adding the online monitoring list

@ Add the monitoring list and add monitoring items based on the variables to be monitored.
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The configuration of the drive must be consistent with that of the PLC; otherwise, an alarm will be gener-
ated.

8.2 PROFIBUS-DP-to-CANopen Gateway of MD810 Power Sup-
ply Unit

8.2.1 Networking

8.2.2 Communication Performance

One gateway unit (PROFIBUS-DP slave) can be connected with up to 30 CANopen slaves. Note: The gate-
way unitis also a CANopen slave.

Data sent/received by one gateway unit (PROFIBUS-DP slave) with a PLC contains up to 122 parameters.

Data sent/received by every CANopen salve contains up to 8 parameters.
8.2.3 Application Instructions

1 Configuring parameters of the power supply unit and drive unit

1) Setthe power supply unit
@  SetFd-10 (Communication protocol selection) to 3 (PROFIBUS-DP bridge).

@  SetFd-20 (DP communication address) to the number of the PROFIBUS-DP slave, which must
be consistent with that in the PLC slave system.

(®  Set parameters AF-00 to AF-63 to configure interaction data between the bridge unit and the
PLC. The default is empty. The default parameter can be used directly.

2) Setthedrive unit

(@  The station No. of each slave must start with 2 and be sequentially set without being repeated.
If there are any needless power supply unit or drive unit in the network and networking control
is not required, this parameter does not need to be set. That is, the default value 1 is used.

@  Configure interaction data between every slave of the bridge and the PLC. The drive unit can
use the default parameters directly.

® Note: When IS810CO serves as the drive unit, HOC-45 (Communication protocol selection) must
be set to 1 to enable the CANopen gateway for IS810CO. Otherwise, double-word parameters
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cannot be read, and only single-word parameters can be written.

2 Configuring PROFIBUS-DP master S7-300

Before using the PROFIBUS-DP master, you need to configure the GSD file of the slave to add the corre-
sponding slave device to the system of the master. If the file exists, skip step 2. You can obtain the GSD file
from Inovance or our agent. The configuration procedure is as follows:

1) Create a projectin step 7, add an S7-300 master in the project, as shown in the following figure.

&, SIMATIC Manager - [111 -- C\Program Files\Siemens\Step7\s7proj\111] ol e ==
Bp File Edit Insert PLC View Options Window Hel NEE
D& 2w 9 % n % [oraws  -1% (86 BEM W
ERInFT (11 FROFLELS (1) Ethernet (1)
Cut Cirl+X
Copy carl+C
Paste Ctrl+v
Delete Del
Insert New Object > SIMATIC 400 Station
PLC » SIMATIC 300 Station
a— = SIMATIC H Station
Object Properties... Alt+Return AEDE R H
Other Station
SIMATIC 55
PG/PC
MPI
PROFIBUS
Industrial Ethernet
PTP

Foundation Fieldbus

S7 Program

Inserts SIMATIC 300 Station at the cursor position.

2) Double-click the hardware icon to access the HW Config interface, and choose Options > Install GSD
File to add the MD810DP.GSD file (English path required), as shown in the following figure.

B KW Config - [SIMATIC 300(1) (Configuration) -- 111] E=n|ECH x|
@) Station Edit Insert PLC View Window Help — ] =
0O 2 B & 8 Customize... Ctrl+Alt+E
Specify Module... - Blx|
Configure Network Eind: ‘ PLH
Symbol Table Crl+Alk+T A | prosin [Stendard |
Report System Error...
%— FROFIEVS IF
Edit Catalog Profile S8 PROFTRUS-PA
-38 FROFINET I0
Update Catalog =F SIIATIC 500

SIMATIC 400
B SIMATIC BC Based Contrel 3007400
Install GSD File... -8, SIMATIC PC Station

Install HW Updates ...

Find in Service & Support...

Create GSD file for [-Device...

[z i b

ﬂ ﬂ SINATIC 300()

s.. | Dasignation
i

FROFIEUS-IF slaves for SIMATIC 57, M7, and %
CT (distributed rack) -

Installs new GSD files in the system and updates the contents of the catalog.

3) Click Install. After the file is installed, the MD810-gateway module is displayed under Gateway, as
shown in the following figure.
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4)

5)

% HW Config - [SIMATIC 300(1) (Configuration) -- 111]
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m

Create a slave system, as shown in the following figure.

m HW Config - [SIMATIC 300(1) (Configuration) -- 111]
Bl Station Edit Insert PLC View Options Window Help

hes® & & F

mea % s

il MPLAP
Py PNID

PR Fore |
&7 PP R Fore 7

F] il CPV 315-2 PH/DP L

EROFIBVS(1): DP master systen (1)

& ™iss10

Configure parameters of the PROFIBUS-DP slave. Double-click the MD810 slave, as shown in the fol-

lowing figure.

FROFIBUS-DF slaves for SIMATIC 37, M7, and CT
(distributed rack]

%
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Broperties - DP slave x

GGemeral Farameter Assignment

Parameters alue | =

-1 &5 Station parameters

—+5 Device-specific parameters E
[E] The number of devices
[E] NO.1 IN (words)

[E] NO.1 OUT (words)
[E] NO.2 IN (words)
[E] NO.2 OUT (words)
[E] NO.3 IN (words)
[Z] NO.3 OUT (words)
[E] NOA IN (words)
[E] NO4 OUT [words)
[E] NO.5 IN (words)
[E] NO.5 OUT (words)
[E] NO.6 IN (words)
[E] NO.& OUT iwordsl

0K

The number of devices: The number of stations in the network, up to 30, including the bridge itself.
Assume that one power supply unit (bridge) plus five drive units use this function. This value is equal
to 6.

Fafra|pa | pa|pa|pa | ra|paf | pa | S| S

Cancel Help

NO.1,NO.2,NO.3...: NO.1l is the bridge. NO.2 is a slave with No.2 address when Fd-13 is set to 2.
NO.3 is a slave with No.3 address when Fd-13 is set to 3. NO.N can be done in the same manner.

IN, OUT: The amount of communication data between the power supply unit and the PLC, in unit of
bytes. IN means data from the drive to the PLC and OUT means data from the PLC to the drive. The
communication data between the power supply unit and the PLC is configured in group AF. There-
fore, this value corresponds to the number of INs and OUTs configured in group AF. According to the
preceding information, when NO.2 IN is 2, the number of data sent from the power supply unit of the
CAN address 2 to the PLC is 2. The IN and OUT values are configured by parameters AF-32 to AF-35 (two
parameters in group AF maps one data). OUT 2 has the similar meaning.

For specific IN and OUT values, see the parameters of every station. OUT and IN correspond to AF-66
and AF-67, respectively.

Values of AF-66 and AF-67 are equal to the sum of bits. For example, when AF-66 is set to 0012, OUT
is3(1+2=3).

Configure INPUT and OUTPUT data length:
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ﬂa HW Config - [SIMATIC 300(1) (Configuration) - 111] o || B &
Wl station Edit Insert PLC View Options Window Help
D2 B & T =R
- alx
D0 R ,7 .
Find: Lyl H
: : iy
H ] CPU 3152 PW/IE Brofil |Standard -
o LA M FPEOFLBUS (1) DF master system (1) fes
Jd FFID
T ching Devices
e R ([ P i
2 PE R Port 2 @ s810 ..
E) - _Y
DP-HORM -1
FOVARCE/PEOFTRUS
py
=-EIS810 zateway
] Vniversal modul
INAOUT: L werd
IRAOUT: 2 words
IR/OUT. 4 words
IHAOUT, § werds
IHOUT: 16 words
IHAOUT: 32 words
IHAOUT: 64 words
THEVT: | word
IFEVT: 2 words
= IREVT: 4 words
a I L TFEVT: & words
IFEVT: 18 werds
- [ TR 32 werds
15810 -
ﬂ:l @) gateway || IHRT: B4 words
s IF 1D Order Nunber / Designation | T Add .. | @ Address | Conment OQUTEUT: 1 word
1 215 THFIT: § woris [ese. 271 QUTIVT: 2 words
EES TH/OUT: 2 words [eTz. 275 o5, 259 OUTRUT. 4 words
3 v
[ T
5
& -
Press F1 to get Help. Chg

IN/OUT, INPUT, and OUTPUT on the right indicate this unit contains how many words of IN data and
OUT data.

B IN/OUT 1 word, IN/JOUT 2 words...: It indicates the combination of INs and OUTs. 1 word indicates
one IN and one OUT. 2 words indicate two INs and two OUTs. n words can be done in the same man-
ner.

B INPUT 1 word, INPUT 2 words...: It indicates independent INs. 1 word indicates one IN. 2 words
indicate two INs. n words can be done in the same manner.

B OUTPUT 1word, OUTPUT 2 words...: The same as above.

The slot IN and OUT quantity is equal to the sum of INs and OUTs of valid stations in the special device
parameter in step 4. If "The number of devices" is 6, the sum of INs equals to NO.1 IN + NO.2 IN +... NO6.
IN. The sum of OUTs equals to NO.1 OUT + NO.2 OUT +... NO6.0OUT. The value shown in the preceding
figure is for reference, that is, the sum of INs is 10 and the sum of OUTs is 10. Select available units on the
right to insert 10 INs and 10 OUTs in the corresponding slots. The units can be used independently, in
combination, or in the independent and combination mode, as long as the sum of INs and OUTs is equal
to the sum of INs and OUTs of the valid stations configured in step 4. The following figure shows multiple
modes, but in each mode, all the INs have 10 words and all the OUTs have 10 words.

ﬂﬂ (3] MDE10-gzateway
5

IF ID ... | Order Humber [ Designation I Add.. | @ Address | Comment
SaK IN/OUT: 3 words 256. . ET1 |256. .. 271 -
24X IH/OUT: 2 words 272...275 [272...275

m

wlom|—|m|uo|e|w|ra]—

Press F1 to get Help.
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ﬂ‘ (3)  1S810-gateway

S IP ID ... | Order Fumber / Designation I Add .. | Q Address | Comment
1 215 IHEUT: 8 words 256. .. 271 -
2 209 IHEUT: 2 words 272, . ETS
3 231 OUTPUT: & words 256. .. 271 E
4

225 OUTFUT: 2 words 272, .. 275

Press F1 to get Help.

ﬂ:l (3) 15810 -gateway

S... E DF ID ... |Order Nunber / Designation I Add... | @ Address | Comment |
T e IH/OUT: & words 256. . 271 |256.. . 2T1 -
z 209 IHEUT: 2 words 272...275
3 225 OUTFUT: 2 words 272...275 E
4

|

Press F1 to get Help.

7) Obtain the process data relation between the PLC I/Q address and the power supply unit.

3 Configuring the CANopen Slave 1S810CO

B Process data mapping

Every CANopen slave supports sending and receiving up to 16-byte process data, that is, sending and
receiving eight parameters, respectively. Any mapping is allowed. Both the sum of sent process data and
received process data cannot exceed 244 bytes.

OUT: PLC > power supply unit. IN: Power supply unit > PLC
B Modification through keypad

You can select the received/sent parameters by modifying parameters in group AF of the power supply
unit. Take the following table as an example. The method of configuring FO-01 in OUT is as follows:

(D Enter the parameter group No. of received/sent parameters plus 0x2000 in the first parameter in
group AF of corresponding INPUT or OUTPUT. For example, FO corresponds to 0x20F0. Enter it in
AF-00.

@ Plusthe group No. of received/sent parameters by 1, convert the result into a hexadecimal
number and enter the high bits of the second parameter in group AF of corresponding INPUT or
OUTPUT. Convert the parameter data length into a hexadecimal number and enter the low bits
of the second parameter in group AF of corresponding INPUT or OUTPUT. For example, if the
parameter data length of FO-01 is 16 bits, enter 0x0210.

Target Parame- [Address of Param-

Value Remarks
ter eter in Group AF .
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F0-01

Parameter address index

AF-00 0x20F0 Equal to group No. FO +0x2000
High bits (02): Parameter group No. offset + 1
Low bits (10): 16-bit parameter length
AF-01 0x0210 For example, this value is 20 for a 32-bit parameter.

Note: The offset values must be converted into hexadeci-
mal.

You can also map the CANopen object dictionary to group AF. Except that object dictionary sub-index
must be set without adding 1, other steps are similar, as shown in the following table.

Target Parame- |Address of Param-
. Value Remarks
ter eter in Group AF
AF-00 0x2073 Object dictionary index
0x2073-12 . . . i .
High bits (12): Object dictionary sub-index
AF-01 0x1210

Low bits (10): 16-bit object length

B Mapping relation between PLC I/Q addresses and process data

The PLC | address corresponds to the slave INPUT, indicating power supply unit > PLC. The PLC 1 address
corresponds to the slave OUTPUT, indicating PLC > power supply unit. The PLC I/Q addresses are sorted
according to the station No. with data and the increasing sequence of the IN/OUT No. of corresponding
stations. The minimum PLC | address is 256, corresponding to IN1 of station 2 and then 258 corresponding
to IN2, as shown in the following figure. Because station 2 has only two INs, the next PLC | address corre-

sponds to IN1 of station 2 and so on.

Station Ho.

Parameter Value

The xumber of devices 30

BO.1 IN fwords) 2

L OUT (words) z

H0.2 IN fwords) ]

0.2 QT (werds) o

H0.3 IN fords) o

0.3 OUT (words) o

PLC ¢ Address PLC T Address

OUT 1 U3-16  AF-D0 @ 02073 AF-D1 : Oxl110 256 IN1  WO-04  AF-37 : DxPOV0 AF-33 © 0x0510 256
O 2 U3=1T  AF=02 © 02073 AF=03 @ Oel210 288 N2 U0-05  AF=34  De20T0 AF-3S 0 w0610 58

ot 3
ouT 4
o 5
ot &
o 7
o 8

Lol 45
o 2
o 3
ouT 4
o S
o &
o 7
ot 8

o 1
o 2
T3
o 4
o 5
ot 8
oT 7
o 8

w3
4
i
e
W7
s

It
We
I3
ma
s
e
T
i

W1
mez
I3
W4
i
e
T
s

B Relation between parameters in group AF and INPUT/OUTPUT
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Address of Parame-| Default Parameters of Address of Parame- | Default Parameters of Drive
ouT ; R INPUT ; )
terin Group AF Drive Unit terin Group AF Unit
AF-00 | 0x2073 0x7311 AF-32 0x2070 0x7044
OuUT1 (Control IN1
AF-01 0x1210 AF-33 0x4510 (Status word)
word)
AF-02 | 0x2073 0x7310 AF-34 0x2070 0x7045
OouT2 (Frequency IN2 (Running fre-
AF-03 | 0x1110 AF-35 0x4610
reference) guency)
AF-04 AF-36
ouT3 IN3
AF-05 AF-37
AF-06 AF-38
ouT4 IN4
OUTPUT AF-07 INPUT AF-39
AF-08 AF-40
ouTs IN5
AF-09 AF-41
AF-10 AF-42
ouT6 IN6
AF-11 AF-43
AF-12 AF-44
OUTT IN7
AF-13 AF-45
AF-14 AF-46
ouT8 IN8
AF-15 AF-47
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Chapter 9 List of Parameters

9.1 Parameters of Power Supply Unit

For details about parameters of the power supply unit, see MD810 Series Standard Drive (Multidrive Sys-
tem) Advanced User Guide (data code: 19010478).

9.2 Parameters of Drive Unit

Group Parameter Group Overview
HOO Servo motor parameters
HO1 Servo drive parameters
HO02 Basic control parameters
HO3 Terminal input parameters
HO4 Terminal output parameters
HO5 Position control parameters
HO6 Speed control parameters
HO7 Torque control parameters
HO8 Gain parameters
H09 Self-adjustment parameters
HOA Fault and protection parameters
HOB Monitoring parameters
HOC Communication parameters
HOD Auxiliary function parameters
HOF Fully closed-loop parameters
H11 Multi-position parameters
H12 Multi-speed parameters
H17 VDI/VDO parameters
H30 Servo-related variables read through communication
H31 Servo-related variables set through communication
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9.2.1

Group HO0O: Servo Motor Parameters

HO00-00

Setting Related
N Motor SN At st PST
ame oror Condition stop Mode
Value Effective
14000, 14101 Unit 1 . Next power-on Default 14000
Range Time

Sets the SN of the servo motor.

For the IS810P series servo drive, the 20-bit (1048576 P/r) serial encoder motor is matched. In this case, H00-00 is set
to 14000. For the SN of the serial encoder motor, view H00-05.

Value Motor SN Description
14000 Inovance motor with 20-bit
incremental encoder The IS810P series servo drive supports only the serial
Inovance motor with 23-bit encoder motor and H00-00 is set to 14000.
14101
absolute encoder

If the motor SN is set incorrectly, Er.120 (Product model matching fault) will occur.

. Setting . Related
N Cust d No. At displ -
ame ustomized No Condition isplay Mode
H00-02
Value . Effective
! - Unit - . VY - Default -
Range Time
Displays the customized software No. in hexadecimal.
The display format is 6XX.YY.
XX indicates the customized software version.
YY indicates the customized software version update record.
. Setting ) Related
Name Encoder vers . At displa -
coderversion Condition Ispay Mode
H00-04
Val Effecti
aiue - Unit - e.c ve - Default -
Range Time
Displays the encoder software version.
The display format is 20XX.Y, with one decimal place.
20 indicates that the encoder resolution is 20-bit (1048576 P/r).
. Setting . Related
N Serial d tor SN At displ -
ame erial encoder motor Condition isplay Mode
H00-05
Value . Effective
! - Unit - .c V - Default -
Range Time
Displays the code of the serial-type motor, which is determined by the motor model.
Setting Related
N Absolut dert At st -
ame solute encoder type Condition stop Mode
H00-08
Value 65535 | Unit - Effective | Nextpow- | 5 r it .
Range Time er-on

When a 23-bit absolute encoder motor is used, if this parameter is set to 14100, it means a multi-turn absolute encod-
er. Other values indicate a single-turn absolute encoder.
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Setting Related
N Rated volt At st -
ame atedvoltage Condition stop Mode
H00-09
Val 010220 . Effecti Next pow-
aiue Unit \% gc ve et pow Default -
Range 1to 380 Time er-on
Setting Related
N Rated At st -
ame ated power Condition stop Mode
H00-10
Val Effecti Next pow-
S 0011065535 Unit KW ective | ReAPOW 1 pefault .
Range Time er-on
Setting Related
N Rated t " At st -
ame ated curren Condition stop Mode
H00-11
Value 0.01to Effective | Next pow-
Unit A Default -
Range 655.35 : Time er-on .
Setting Related
N Rated t At st -
ame atedforque Condition stop Mode
HO00-12
Val Effecti Next -
2 0011065535 Unit N-m ectve | NEEPOWT T pefault .
Range Time er-on
Name Max. torque Setting At sto Related
-Hor Condition P Mode
H00-13
Value 0.10to Effective | Next pow-
Unit N-m . Default -
Range 655.35 Time er-on
Setting Related
Name Rated d - At st -
atedspee Condition stop Mode
HO00-14
Val Effecti Next -
&€ 100t06000 | Unit RPM ective | NeXEPOW™ 1 hetault -
Range Time er-on
Setting Related
N Max. d At st -
ame ax.spee Condition stop Mode
HO00-15
Val Effecti Next -
d€ 1 100t06000 | Unit RPM ective | ReEPOWT 1 petault .
Range Time er-on
. Setting Related
N M t of tia J At st -
ame oment of inertia Jm Condition stop Mode
HO00-16
Value 0.01to . ) Effective | Next pow-
Unit kgem . Default -
Range 655.35 & Time er-on
Name Number of PMSM pole pairs Setting At sto Related
Poep Condition P Mode
HO00-17
Val Effecti Next -
aiue 210360 Unit Pole pair e.c e extpow Default -
Range Time er-on
. Setting Related
N Stat t At st -
ame ator resistance Condition stop Mode
HO00-18
Value 0.001 to Effective Next pow-
Unit Q Default -
Range 65.535 : Time er-on .
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. Setting Related
N Stat duct L At st -
ame ator inductance Lq Condition stop Mode
H00-19
Value 0.01to Effective | Next pow-
Unit mH . Default -
Range 655.35 Time er-on
. Setting Related
N Stat duct Ld At st -
ame ator inductance Condition stop Mode
H00-20
Value 0.01to Effective Next pow-
Unit mH Default -
Range 655.35 Time er-on
Setti Related
Name Linear back EMF coefficient c |ng At stop elate -
Condition Mode
H00-21
Value 0.01to Effective Next pow-
Unit mV/RPM Default -
Range 655.35 : / Time er-on .
- Setting Related
N T ffi t Kt At st -
ame orque coefficien Condition stop Mode
HO00-22
Value 0.01to Effective | Next pow-
Unit N-m/Arms . Default -
Range 655.35 / Time er-on
. Setting Related
N Elect [ tant T At st -
ame ectrical constant Te Condition stop Mode
H00-23
Value 0.01to Effective Next pow-
Unit ms Default -
Range 655.35 Time er-on
. Setting Related
N Mech [ tant T At st -
ame echanical constant Tm Condition stop Mode
H00-24
Value 0.01to Effective Next pow-
Unit ms Default -
Range 655.35 I Time er-on .
- Setting Related
N Absolut d t ffset At st -
ame solute encoder position offse Condition stop Mode
H00-28
Value Oto Effective | Next pow-
Unit P, . Default -
Range 1073741824 ! I Time er-on elad
. Setting Related
N Encod lect H At st -
ame ncoder selection (Hex) Condition stop Mode
H00-30 0x000: Common incremental encoder .
Value i it serial| Unit 1 Effective Next Default | 0x013
Range 0x013: Inovance 20-bit or 23-bit serial Time | power-on
encoder
Setting Related
Name Encoder PPR . At stop -
Condition Mode
H00-31
Val Effecti Next -
AUE 101073741824 Unit P/r CCtve | NeXEPOW | pofault | 1048576
Range Time er-on
Electrical angl dingtoZ | Setting Con- Related
Name ectrical ang e.correspon ing to e |ng on At stop elate ]
signal dition Mode
HO00-33
Val Effecti Next -
SU€ T 0.0t0360 Unit ° ective | REAPOW 1 peault 180
Range Time er-on
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. " Setting Con- Related
Name | Electrical angle of phase U rising edge dition At stop Mode -
HO00-34
Val Effecti Next -
FU€ 1 00t0360 | Unit ° ective | TOEPOWT T pefault 180
Range Time er-on
9.2.2 Group HO1: Servo Drive Parameters
. Setting . Related
N M f A -
ame CU software version Condition t display Mode
HO01-00
Val Effecti
dE 0065535 | Unit - ective . Default .
Range Time
Displays the MCU software version.
The display format is XXXX.Y, with one decimal place.
. Setting . Related
Name FPGA software version Condition At display Mode -
HO01-01
Val Effecti
dUE T 0065535 | Unit - ective . Default .
Range Time
Displays the FPGA software version.
The display format is XXXX.Y, with one decimal place.
. Setting Related
Name Servo drive SN Condition At stop Mode -
HO01-02
Val Effecti Next -
aiue 0to 65535 Unit - ?c e et pow Default -
Range Time er-on
Sets the SN of the servo drive.
Value Servo Drive SN Description
30004 T005 The rated drive power is 1.3 kW. The main circuit inputs three-phase 380 V.
30005 T009 The rated drive power is 1.8 kW. The main circuit inputs three-phase 380 V.
30006 T013 The rated drive power is 2.9 kW. The main circuit inputs three-phase 380 V.
30007 T017 The rated drive power is 4.4 kW. The main circuit inputs three-phase 380 V.
30008 T025 The rated drive power is 7.5 kW. The main circuit inputs three-phase 380 V.
30009 T032 The rated drive power is 15 kW. The main circuit inputs three-phase 380 V.
30010 T037 ;he rated drive power is 18.5 kW. The main circuit inputs three-phase 380
30013 TO75 The rated drive power is 37 kW. The main circuit inputs three-phase 380 V.
T091 The rated drive power is 45 kW. The main circuit inputs three-phase 380 V.
30016 T112 The rated drive power is 55 kW. The main circuit inputs three-phase 380 V.
T150 The rated drive power is 75 kW. The main circuit inputs three-phase 380 V.

If the servo drive SN is set incorrectly, Er.120 (Product model matching fault) will occur.

9.2.3 Group HO02: Basic Control Parameters

H02-00

Setting Related
N Control mod At st -
ame ontrotmode Condition Stop Mode
V. Effecti I diate-
alue Oto8 Unit - gctlve mmediate Default 1
Range Time ly
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Sets the control mode of the servo drive.

Value

Control Mode

Description

0

Speed mode

For parameter settings in the speed mode, see Section 5.3.

1

Position mode

For parameter settings in the position mode, see Section 5.2.

2

Torque mode

For parameter settings in the torque mode, see Section 5.4.

Torque mode < Speed
mode

Allocate a DI with the function FunIN.10: M1_SEL (Mode switcho-
ver) and determine the terminal logic.

M1_SEL
Terminal Logic

Control Mode

Inactive Torque mode

Active Speed mode

Speed mode <> Position
mode

Allocate a DI with the function FunIN.10: M1_SEL (Mode switcho-
ver) and determine the terminal logic.

M1_SEL
Terminal Logic

Control Mode

Inactive Speed mode

Active Position mode

Torque mode <> Position
mode

Allocate a DI with the function FunIN.10: M1_SEL (Mode switcho-
ver) and determine the terminal logic.

M1_SEL
Terminal Logic

Control Mode

Inactive Torque mode

Active Position mode

Torque mode <> Speed
mode < Position mode

Allocate two DIs with the function FunIN.10: M1_SEL (Mode swi-
tchover) and FunIN.11: M2_SEL (Mode switchover) and determine
the terminal logic.

M2_SEL
Terminal Logic

M1_SEL
Terminal Logic

Control Mode

Inactive Inactive Torque mode
Active Inactive Speed mode
- Active Position mode

CANopen control mode

Itis applicable to -CO models only. For details, see “7.3.2 CANopen

Communication Parameter Setting”.

When H02-00 is set to 3,4, 5, or 6, see “5.5 Hybrid Control Mode” for parameter settings.

H02-01

. Setting Related
N Absolut t lect At st PST
ame solute system selection Condition stop Mode
Val Effecti Next -
alue 0t02 Unit 1 ective | TEXEPOW= 1 bfault 0
Range Time er-on

Selects the absolute position function of the servo drive.
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H02-02

Settin Related
Name Rotation direction selection . .g At stop PST
Condition Mode
Value Effective Next pow-
Otol Unit . P Default 0
Range Time er-on

Defines the forward direction of the motor when viewed from the motor shaft side.

Value Rotation Direction Description
When the forward reference is input, the motor rotates in the CCW direc-
0 CCW as the forward direction | tion viewed from the motor shaft side; that is, the motor rotates counter-
clockwise.
When the forward reference is input, the motor rotates in the CW direc-
1 CW as the forward direction | tion viewed from the motor shaft side; that is, the motor rotates clock-
wise.
Clockwise
(cw)

Counterclockwise

(ccw)
Setting Related
N h A PST
ame Output pulse phase Condition t stop Mode S
H02-03
Value 0tol Unit Effeictlve Next pow- Default 0
Range Time er-on

Defines the relationship between phase A and phase B on the condition that the motor direction of rotation remains
unchanged when pulse output is enabled.

Value Output Pulse Phase Remarks
Phase A leads phase B by 90° in encoder frequency-division
output pulses.
0 Phase A leads phase B. | ppase p N e
>l
Phase B ‘
Phase A lags behind phase B by 90° in encoder frequency-di-
vision output pulses.
1 Phase A lags behind
phase B. phasen [ LT L
Phase B |_, |_
Setting Related
Name Stop mode at S-ON OFF Condition At stop Mode PST
H02-05
Val Effecti | diate-
aiue Otol Unit ?C e mmediate Default 0
Range Time ly
Defines the deceleration mode of the servo motor for stopping rotating upon S-ON OFF and the motor status after
stop.
Value Stop Mode
0 Coast to stop, keeping de-energized
status
1 Stop at zero speed, keeping de-ener-

gized status

Set a proper stop mode according to the mechanical status and running requirements.

For comparison of stop modes, see “5.1.8 Servo OFF”.
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Setting Related
N St de at No.2 fault At st PST
ame op mode atNo.~ fau Condition stop Mode
H02-06
Val . Effecti .
aiue Otol Unit - ?c e Immediately Default 0
Range Time

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor status when a No.2 fault
occurs.

Value Stop Mode

Coast to stop, keeping de-energized
status

0

Stop at zero speed, keeping de-ener-

1 -
gized status

For details about No.2 faults, see “Chapter 11 Troubleshooting”.

For comparison of stop modes, see “5.1.8 Servo OFF”.

Note:

If a No.2 fault occurs after the brake is applied, the servo drive executes the value "1" forcibly.

Setting Related
Name St de at t [ . At st PST
op mode at overtrave Condition stop Mode
H02-07
Value 0t02 Unit ] Effeictlve Immediate- Default 1
Range Time ly

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor status when overtravel
occurs.

Value Stop Mode

Coast to stop, keeping de-energized
status

0

Stop at zero speed, keeping position
lock state

Stop at zero speed, keeping de-ener-
gized status

When the servo motor drives the vertical axis, to ensure safety, set H02-07 to 1 to make the motor shaft in the position
lock state when overtravel occurs.

For comparison of stop modes, see “5.1.8 Servo OFF”.

Setting Related
N No.1f A PST
ame Stop mode at No.1 fault Condition t stop Mode S
H02-08
Value 0 Unit ) Effeictlve Immediate- Default 0
Range Time ly

Defines the deceleration mode of the servo motor for stopping rotating and the servo motor status when a No.1 fault
occurs.

Value Stop Mode

Coast to stop, keeping de-energized
status

For details about No.1 faults, see “Chapter 11 Troubleshooting”.

For comparison of stop modes, see “5.1.8 Servo OFF”.

Delay from brake output ON to com- Setting During Related
Name i - . PS
mand received Condition | operation Mode
H02-09
V. Effecti I diate-
alue 1 44 500 Unit ms ective | Immediate- | pefault 250
Range Time ly
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Defines the delay from the moment the brake output signal is ON to the moment the servo drive starts to receive
commands after power-on.

Within the time specified in H02-09, the servo drive does not receive position/speed/torque references.

See “5.1.6 Brake Setting” to view the brake sequence diagram at motor standstill.

HO02-10

Name Delay from brake output OFF to motor Setting During Related PS
de-energized in static state Condition | operation Mode
V. Effecti I diate-
alue 1) 15 1000 Unit ms ective | Immediate- | pofayit 150
Range Time ly

Defines the delay from the moment brake output (BK) is OFF to the moment when the motor at standstill enters the
de-energized status.

See “5.1.6 Brake Setting”to view the brake sequence diagram at motor standstill.
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Name Motor speed threshold at brake output Setting During Related PS
OFF in rotating state Condition | operation Mode
H02-11
Value . Effecti I diate-
U1 0t03000 | Unit RPM ective 1 ImMEdIate™ | pogayit 30
Range Time ly
Sets the motor speed threshold at brake output OFF when the motor is in rotating state.
See “5.1.6 Brake Setting” to view the brake sequence diagram at motor standstill.
Name Delay from S-ON OFF to brake output Setting During Related PS
OFF in rotating state Condition | operation Mode
H02-12
Val Effecti I diate-
de 1101000 Unit ms ective | IMmmEAIate | pefault 500
Range Time ly
Sets the delay from S-ON OFF to brake output OFF when the motor is in rotating state.
See “5.1.6 Brake Setting” to view the brake sequence diagram at motor standstill.
. . Setting Related
N W displ the ki d At st PST
ame arning display on the keypa Condition stop Mode
H02-15
Val Effecti | diate-
aiue Otol Unit - ejc e mmediate Default 0
Range Time ly

Defines whether to switch the panel to the fault display mode when a No.3 fault occurs.

Value Stop Mode Description
Output warnin
. P . & The panel displays the warning code in real time once a No.3 warning
0 information
) ] occurs.
immediately
The panel displays only No.1 faults and No.2 faults, and does not dis-
Not output .
o play No.3 warning.
1 warning infor- . . .
mation To check whether No.3 warning occurs for the recent 10 times, view
HOB-33 and HOB-34.

For details about No.3 warning, see “Chapter 8 CANopen Communication Cases”.

. . Settin Related
Name S-ON filter time constant . .g At stop PST
Condition Mode
H02-18
Value Effective | Immediate-
0to 64 Unit ms . Default 0
Range Time ly

Sets the filter time constant of the DI function 1 (FunIN.1: S-ON).

When FunIN.1: S-ON is allocated to a low-speed hardware DI terminal, the signal width must be larger than (H02-18)
3 ms. Otherwise, the S-ON signal is inactive.

The DI S-ON signal displayed on the oscilloscope of software tool does not require filter set in H02-18.

+

When FunIN.1: S-ON is allocated to a high-speed hardware DI terminal, the signal width must be larger than (H02-18)
+0.25 ms. Otherwise, the S-ON signal is inactive.

When FunIN.1: S-ON is allocated to a VDI terminal, the signal width must be larger than (H02-18) + 1 ms. Otherwise,
the S-ON signalis inactive.

Setting Related
Name U d - At st PST
Ser passwor Condition stop Mode
H02-30
Val Effecti Next -
FU€ ) 0t065535 | Unit . ectve 1 ReEPOWT | pefault 0
Range Time er-on

Sets the use password. For details, see “4.4 User Password”.
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e Setting Related
Name Syst t tializat o At st PST
ystem parameter initialization Condition stop Mode
H02-31
Val Effecti | diate-
alue 0to2 Unit eic e mmediate Default 0
Range Time ly
Used to restore default values or clear fault records.
Value Operation Description
0 No operation -
1 Restore default set- Restore parameter default settings except parameters in
tings groups HOO and HO1.
2 Clear fault records Clear faults and warnings of the recent 10 times.

When necessary, use the Inovance software tool to back up parameters except parameters in groups HO0 and HO1.
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. Setting During Related
Name Default k d displ - . -
clault keypad dispay Condition | operation Mode
H02-32
Val Effecti | diate-
U 0099 Unit . ectve 1 IMMEAAe | pefault 50
Range Time ly

Value Parame'ﬁgén Group Description
0 HOB-00 When the motor speed is not zero, the keypad displays the
setting of HOB-00 (Actual motor speed).
1 HOB-01 The keypad displays the setting of HOB-01 (Speed reference.)

If a non-existing parameter is set, the keypad does not switch over to HOB parameter display.

According to the setting, the keypad can automatically switch over to the monitoring parameter display mode (pa-
rameters in group HOB). H02-32 is used to set offset in HOB.

. Setting . Related
Name EtherCAT software version Condition At display Mode -
H02-33 :
Value ) Unit ] Ef'fe.ctlve ) Default )
Range Time
Displays the EtherCAT software version, with four decimal places.
. Setting . Related
Name CAN software version Condition At display Mode -
H02-34
V, Effecti
alue - Unit - ?ctlve - Default -
Range Time
Displays the CANlink communication software version, with two decimal places.
Setti Duri Related
Name Braking time at short circuit € |ng ur|n.g elate -
Condition | operation Mode
H02-38 . .
Value | 030000 | Unit : Effective | Immediate- | fault 5000
Range Time ly
Sets the duration of braking at short circuit.
. Duri
Name Max. braking current at short circuit Sett'm.g urm.g Related -
Condition | operation Mode
H02-39 . .
Value - 1 3000 Unit 0.1% Effective | Immediate- | ¢ it 1000
Range Time ly
Sets the maximum braking current at short circuit.
9.2.4  Group HO3: Terminal Input Parameters
Nafme DI function allocation 1 (activated upon | ~ Setting During Related
power-on) Condition | operation Mode
H03-00
Value | i OXFFFF | Unit - Effective | Nextpow- | 1 o it 0
Range Time er-on
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Used to enable a certain DI function (FunIN.1 to FunIN.16) to be activated immediately at next power-on.

The value of H03-00 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"
indicates the FunIN.(n+1) is active.

H03-00 is input and displayed in decimal on the software tool.
For details about FunIN.1 to FunIN.16, see “10.22 DI/DO Functions”.
The following table lists the setpoints of H03-00.

Value DI Function to
Effective Bit Become Active Function
(Hex) upon Power-on
0000 None 0 None
(No function)
0001 bit0 1 S-ON (Servo ON)
0002 bitl 2 ALM-RST (Fault and warning reset)
0004 bit2 3 GAIN-SEL (Gain switchover)
0008 bit3 4 CM.D—SEL (Main/Auxiliary reference
switchover)
0010 bita 5 D_IR—SEL. (Multi-speed reference direc-
tion switchover by DI)
0020 bit5 6 CMD1 (Multi-reference switchover 1)
0040 bite 7 CMD2 (Multi-reference switchover 2)
0080 bit7 8 CMD3 (Multi-reference switchover 3)
0100 bit8 9 CMD4 (Multi-reference switchover 4)
0200 bit9 10 M1-SEL (Mode switchover 1)
0400 bit10 11 M2-SEL (Mode switchover 2)
0800 bitll 12 ZCLAMP (Zero clamp enable)
1000 bit12 13 INHIBIT (Position reference inhibited)
2000 bit13 14 P-OT (Positive limit switch)
4000 bit14 15 N-OT (Negative limit switch)
8000 bit1l5 16 P-CL (Forward external torque limit)

Set H03-00 to a value listed in the preceding table.

The setting of H03-00 cannot be duplicated with the DI function allocation in group H03 and VDI function allocation in
group H17. Otherwise, the setting of H03-00 is invalid. Whether a DI function is active is determined by logic of the DI
terminal that is set for this function in group HO3 or H17.

Do not set the DI terminal (edge valid) for the DI function (activated upon power-on), such as ALM-RST (Fault and
warning reset).

Do not set the DI terminal that is switched over between active and inactive for the DI function (activated upon pow-
er-on).
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Name DI function allocation 2 (activated upon | ~ Setting During Related
power-on) Condition | operation Mode
H03-01
Val Effecti Next -
A€ ) to OXFFFF | Unit : ective 1 REXEPOW= 1 potault 0
Range Time er-on

Used to enable a certain DI function (FunIN.17 to FunIN.32) to be activated immediately at next power-on.

The value of H03-01 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"
indicates the FunIN.(n+1) is active.

H03-01 is input and displayed in decimal on the software tool.
For details about FunIN.17 to FunIN.32, see “10.22 DI/DO Functions”.
The following table lists the setpoints of H03-01.

Value . . DI Function to Become .
Effective Bit . Function
(Hex) Active upon Power-on
0
0000 None None
(No function)
0001 bit0 17 N-CL (Reverse external torque limit)
0002 bitl 18 JOGCMD+ (Forward jog)
0004 bit2 19 JOGCMD- (Forward jog)
0008 bit3 20 PosStep (Step reference)
0010 bit4 21 HX1 (Hand wheel multiplying factor 1)
0020 bit5 22 HX2 (Hand wheel multiplying factor 2)
0040 bit6 23 HX_EN (Hand wheel enable)
EAR_SEL (E i i i-
0080 bit7 24 GEAR_SEL (Electronic gear ratio swi
tchover)
0100 bit8 25 ToqDirSel (Torque reference direction)
DI ‘ —
0200 bito % Spd |.rSel (Speed reference direction
selection)
0400 bit10 97 PosDirSel (Position reference direction
selection)
Posl Multi-positi f
0800 bit1l 28 osInSen (Multi-position reference
enable)
1000 bit12 29 XintFree (Interrupt positioning unlock)
2000 bit13 30 None
4000 bit14 31 HomeSwitch (Home switch)
8000 bitl5 32 HomingStart (Homing enable)

Set H03-01 to a value listed in the preceding table.

Setti Duri Related
Name DI1 function selection € |ng urm.g elate -
Condition | operation Mode
H03-02
V Effecti
A 0to37 Unit - ?Ctlve At stop Default 14
Range Time
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Defines the function of DI1.

For details about DI functions, see “10.22 DI/DO Functions”.

The DI functions are described in the following table.

Value Function Value Function
0 No function 19 JOGCMD- (Forward jog)
1 S-ON (Servo ON) 20 PosStep (Step reference)
HX1 (H h iplying f.
2 ALM-RST (Fault and warning reset) 21 . (Hand wheel multiplying factor
signal 1)
HX2 (H h iplying f.
3 GAIN-SEL (Gain switchover) 22 . (Hand wheel multiplying factor
signal 2)
MD-SEL (Main/Auxili f
4 ¢ . SEL (Main/Auxiliary reference 23 HX_EN (Hand wheel enable signal)
switchover)
EAR_SEL (E i i i-
5 DIR-SEL (Multi-reference direction) 24 GEAR_SEL (Electronic gear ratio swi
tchover)
CMD1 (Multi-ref itch
6 N (Multi-reference switchover 25 ToqDirSel (Torque reference direction)
7 CMD2 (Multi-reference switchover % SpdDirSel (Speed reference direction
2) selection)
8 CMD3 (Multi-reference switchover 97 PosDirSel (Position reference direction
3) selection)
9 CMD4 (Multi-reference switchover 28 PosInSen (Multi-position reference
4) enable)
10 M1-SEL (Mode switchover 1) 29 XintFree (Interrupt positioning unlock)
11 M2-SEL (Mode switchover 2) 30 None
12 ZCLAMP (Zero clamp enable) 31 HomeSwitch (Home switch)
INHIBIT (Positi f inhibit-
13 ed) (Position reference inhibi 32 HomingStart (Homing enable)
XintInhibit (Int t itioni
14 | P-OT (Positive limit switch) 33 | Xintinhibit (Interrupt positioning
inhibited)
15 N-OT (Negative limit switch) 34 EmergencyStop (Emergency stop)
P-CL (F d ext [t lim-
16 it (Forward external torque lim 35 ClrPosErr (Clear position deviation)
17 N-CL (Reverse external torque limit) 36 V_LmtSel (Internal speed limit source)
18 JOGCMD+ (Forward jog) 37 Pulselnhibit (Pulse input inhibited)

Note:
Set H03-02 to a value listed in the preceding table.

Different DI terminals cannot be allocated with the same function. Otherwise, Er.130 (Different DIs allocated with the
same function) will occur.

After a DI function is allocated to a DI terminal and the logic of the DI terminal is set to active, do not cancel the DI
function allocation. Otherwise, the DI function will remain active.

DI1 to DI7 are low-speed DI terminals. The width of the input signal must be larger than 3 ms.
DI8 and DI9 are high-speed DI terminals. The width of the input signal must be larger than 0.25 ms.

The DI signal in the oscilloscope of the software tool has been filtered. The filter time constant of low-speed DI ter-
minals is 3 ms, and that of high-speed DI terminals is 0.25 ms. The signal, whose width is smaller than the filter time
constant, is not displayed.

When the interrupt positioning function is enabled, the servo drive forcibly sets DI9 as the interrupt positioning
switch. Do not set H03-18 for other DI functions.
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i Duri R
Name DI1 logic selection Settmg ur|n.g elated -
Condition | operation Mode
H03-03
Val Effecti
alue Oto4 Unit - gc e At stop Default 0
Range Time
Defines the level logic of DI1 when the function assigned to DI1 is active.
DI1 to DI7 are low-speed DI terminals. The width of the input signal must be larger than 3 ms. Set the valid logic cor-
rectly according to the host controller and peripheral circuits. The width of the input signal is shown in the following
table.
Terminal Logic When DI Func- _—
Value . . Description
tion Valid
High T >3ms F
0 Low level Low
High Active
. >3ms
1 High level Low
Active
High
2 Rising edge Low >3ms
High >3ms
3 Falling edge Active
i hActive Active
ig Q
4 Rising edge and falling edge Low >3ms
Setti Duri Related
Name DI2 function selection € |ng ur|n.g eate -
Condition | operation Mode
H03-04
Val Effecti
aiue 0to 37 Unit - ?C e At stop Default 15
Range Time
i Duri R
Name DI2 logic selection Settmg unn.g elated -
Condition | operation Mode
H03-05
Val Effecti
aiue Oto4 Unit - gc e At stop Default 0
Range Time
Setti Duri Related
Name DI3 function selection € |ng urln.g eate -
Condition | operation Mode
H03-06
V, Effecti
alue | 1037 Unit . ective | istop | Default 13
Range Time
Setti Duri Related
Name DI3 logic selection € |ng ur|n.g elate -
Condition | operation Mode
H03-07
Val Effecti
alue Oto4 Unit - ?C e At stop Default 0
Range Time
Setti Duri Related
Name DI4 function selection € |ng ur|n.g elate -
Condition | operation Mode
H03-08
Val Effecti
aiue 0to 37 Unit - ?c e At stop Default 2
Range Time
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i Duri R
Name DI4 logic selection Sett}rTg urljg elated -
Condition | operation Mode
HO03-09
Val Effecti
alue Oto4 Unit gc e At stop Default 0
Range Time
Setti Duri Related
Name DI5 function selection ¢ |ng urln.g eate -
Condition | operation Mode
HO03-10
Val Effecti
aiue 0to37 Unit eic e At stop Default 1
Range Time

Defines the function of DI5.

The S-ON function must be allocated to a DI. Otherwise, the servo drive cannot operate. DI5 is allocated with FunIN.1:

S-ON by default.
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i Duri R
Name DI5 logic selection Sett.erg urln.g elated -
Condition | operation Mode
HO3-11
Val Effecti
alue Oto4 Unit - gc e At stop Default 0
Range Time
Defines the level logic of DI5 when the function allocated to DI5 is active.
When a low-speed DI terminal is allocated with S-ON function, the valid signal width must be larger than (H02-18) +3
ms.
After you re-allocate the S-ON function, Er.941 (Parameter modifications activated at next power-on) will occur. In this
case, the servo drive must be powered on again. Otherwise, the S-ON function is still determined by the DI or VDI.
Setti Duri Related
Name DI6 function selection € |ng urm.g elate -
Condition | operation Mode
H03-12
Val Effecti
A€ 1037 Unit CCIVE 1 At stop Default 1
Range Time
i Duri R
Name DI6 logic selection Sett.nTg urerg elated -
Condition | operation Mode
H03-13
Val Effecti
alue Oto4 Unit gc e At stop Default 0
Range Time
Setti Duri Related
Name DI7 function selection c |ng urm.g el -
Condition | operation Mode
HO03-14
Val Effecti
alue 0to 37 Unit ?C e At stop Default 3
Range Time
Setti Duri Related
Name DI7 logic selection € |ng ur|n.g elate -
Condition | operation Mode
HO03-15
Val Effecti
aiue Oto4 Unit ?c e At stop Default 0
Range Time
i Duri R
Name DI8 function selection Sett.m.g urmg elated -
Condition | operation Mode
H03-16
Val Effecti
alue 0to37 Unit gc e At stop Default 31
Range Time
Defines the function of DI8.
i Duri R
Name DI8 logic selection Sett.nTg urln‘g elated -
Condition | operation Mode
H03-17
Val Effecti
alue Oto4 Unit gc e At stop Default 0
Range Time
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Defines the level logic of DI8 when the function allocated to DI8 is active.

DI8 and DI9 are high-speed DI terminals. The width of the input signal must be larger than 0.25 ms. Set the valid logic
correctly according to the host controller and peripheral circuits. The width of the input signal is shown in the follow-

ing table.
Terminal Logic When DI Func- —
Value ) . Description
tion Valid
High >0.25ms
0 Low level
High Active
1 High level
Low
Active
High
2 Rising edge Low g
>0.25ms
High >0.25ms
3 Falling edge Low
Active
High Active Active
4 Rising edge and falling edge J‘:»l_
gedg § & Low >0.25ms
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Setti Duri Related
Name DI9 function selection € |ng ur|n.g elate -
Condition | operation Mode
H03-18
Value Effective
0to 37 Unit - . At stop Default 0
Range Time
Defines the function of DI9.
Setti Duri Related
Name DI9 logic selection € |ng ur|n.g elate -
Condition | operation Mode
H03-19
Value Effective
Oto4 Unit - ) At stop Default 0
Range Time

Defines the level logic of DI9 when the function allocated to DI9 is active.

When the interrupt positioning function is enabled, the servo drive forcibly sets DI9 as the interrupt positioning
switch. Do not set H03-18 for other DI functions. Otherwise, Er.130 will occur. In this case, the DI9 logic is forced to be

edge valid.
Name DI function allocation 3 (activated upon |  Setting During Related
power-on) Condition | operation Mode
H03-34
V, Effecti Next -
alue | o o OXFFFF | Unit - ective | Nextpow- | 5 pault 0
Range Time er-on

Used to enable a certain DI function (FuniIN.33 to FunIN.37) to be activated immediately at next power-on.

The value of H03-34 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"
indicates the FunIN.(n+1) is active.

H03-34 is input and displayed in decimal on the software tool. Remember data conversion during the use.
For details about FunIN.33 to FunIN.37, see “10.22 DI/DO Functions”.
The following table lists the setpoints of H03-34.

Value DI Function to
Effective Bit Become Active Function
(Hex)
upon Power-on
0
0000 None . None
(No function)
0001 bito 33 ?(in‘_clr.lhibit (Interrupt positioning
inhibited)
0002 bitl 34 EmergencyStop (Emergency stop)
0004 bit2 35 ClrPosErr (Clear position deviation)
0008 bit3 36 V_LmtSel (Internal speed limit source)
0010 bit4 37 Pulselnhibit (Pulse input inhibited)
0020 bit5 38 None
0040 bite 39 None
0080 bit7 40 None
0100 bit8 41 None
0200 bit9 42 None
0400 bit10 43 None
0800 bitll 44 None
1000 bit12 45 None
2000 bit13 46 None
4000 bit14 47 None
8000 bit1l5 48 None

Set H03-34 to a value listed in the preceding table.
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Name DI function allocation 4 (activated upon | ~ Setting During Related
power-on) Condition | operation Mode
HO03-35
Val Effecti Next -
A€ ) to OXFFFF | Unit : ective 1 REXEPOW= 1 potault 0
Range Time er-on

Used to enable a certain DI function to be activated immediately at next power-on.

The value of H03-35 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"

indicates the FunIN.(n+1) is active.

H03-05 is input and displayed in decimal on the software tool. Remember data conversion during the use.

The following table lists the setpoints of H03-35.

DI Function to
Value
Effective Bit Become Active Function
A upon Power-on
0
0000 None
(No function)
0001 bit0 49
0002 bitl 50
0004 bit2 51
0008 bit3 52
0010 bit4 53
0020 bit5 54
0040 bit6 55
None
0080 bit7 56
0100 bit8 57
0200 bit9 58
0400 bit10 59
0800 bitll 60
1000 bit12 61
2000 bit13 62
4000 bit14 63
8000 bit15 64
Set H03-35 to a value listed in the preceding table.
Name All offset Sett_lng Durln.g Related -
Condition | operation Mode
H03-50
Value -5000 to Unit my Ef‘f?ctlve Immediate- Default 0
Range +5000 Time ly
Defines the actual All input voltage when the drive sampling voltage is 0 after zero drift correction.
i Duri R
Name All input filter time constant Sett_ln.g ur|n.g elated -
Condition | operation Mode
H03-51
Value | 065535 | Unit ms Effective | Immediate- | ¢ it 2.00
Range Time ly

Defines the filter time constant of Al1 input voltage signal.

The setting of H03-56 can prevent motor reference fluctuation due to instable analog input voltage and eliminate

motor malfunction due to signal interference.

The filter function cannot eliminate or suppress the zero drift or dead zone.
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HO03-53

Setti Duri Related
Name All dead zone € |ng ur|n.g elate -
Condition | operation Mode
V Effecti | iate-
alue 010000 | unit mv ective | Immediate- | 1 tault 10.0
Range Time ly

Defines the All input voltage range when the drive sampling voltage is 0.




List of Parameters

HO03-54

Name All zero drift Sett.|r1g Durln.g Related -
Condition | operation Mode
V -500. Effecti | iate-
alue 500.0 to Unit mv gctlve mmediate Default 0.0
Range +500.0 Time ly

Zero drift indicates the value of the drive sampling voltage relative to GND upon zero Al voltage.

Set HOD-10 (Automatic adjustment of analog channels) to 1 (All adjustment) to perform automatic adjustment on All
zero drift. The All zero drift adjusted will be saved into H03-54.

Relationship Between Sampling Voltage and Al Input Voltage after Filter

No Offset

With Offset (Offset > 0)

-10V

Sampling voltage

{H03-54)

+(H03-54)

+10V  Alinputvoltage

after filter

Sampling voltage

No offset
After offset

i
<_J K_N_J oV Alinput voltage

| Offset  (H03-58)
' (H03-55)

Dead zone

after filter

If zero drift is larger than 500.0 mV, Er.831 (Al zero drift too large) will occur.

When the sampling voltage is larger than 11.5V, Er.834 (AD sampling overvoltage) will occur.

In the torque control mode, if the torque reference source is analog voltage setting, see “5.4.1 Torque Reference

Input Setting” for details about the setting of Al1.

i Duri R
Name Al2 offset Sett_ln.g urln.g elated -
Condition | operation Mode
HO03-55
Value -5000 to Unit my Ef‘f?ctlve Immediate- Default 0
Range +5000 Time ly
Setti Duri Related
Name Al2 input filter time constant € |ng ur|n.g elate -
Condition | operation Mode
HO03-56
Val . Effecti I diate-
aiue 0to 655.35 Unit ms ?C e | immediate Default 2.00
Range Time ly
Name Al2 dead zone Sett!r!g Durln.g Related -
Condition | operation Mode
H03-58
Val Effecti | diate-
F€ 1 01010000 | Unit mv ectve | ImmEAIATe | pefault 10.0
Range Time ly
i Duri R
Name Al2 zero drift Sett_lng urln.g clated -
Condition | operation Mode
H03-59
Value -500.0 to Unit Iy Effe;ctwe Immediate- Default 0.0
Range +500.0 Time ly
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. Setting Related
Name Speed corresponding to analog 10V Condition At stop Mode -
H03-80
V Effecti | iate-
alue 1 45 6000 Unit RPM ective | Immediate- | ottt 3000
Range Time ly

Defines the corresponding motor speed when the sampling voltage is 10 V.
A
Speed (RPM)

+(H03-80) [~~~

>

+10V  Sampling
voltage (V)

,,,,,,,,,,,,, {H03-80)

Sampling voltage

x (H03-80)
10

Speed reference =

In the position control mode, speed feedforward is used and the feedforward source is A1 or Al2 (H05-19 set to 2 or 3).
In the speed control mode, the speed reference source is Al (H06-00 (H06-01) set to 1 or 2).

In the torque control mode, the speed limit source is Al (H07-18 set to 1 or 2).

. Setting Related
N T 10V A -
ame orque corresponding to analog 10 Condition t stop Mode
HO03-81
Val Effecti | diate-
dU€ 1 00t08.00 | Unit Multiple ective Immediates | b fault 1.00
Range Time ly

Defines the corresponding torque when the sampling voltage is 10 V.

The torque value is expressed in multiples of the rated motor torque. 1.00 time means the rated motor torque.

A
Torque

+(HO3-81) [~~~

+10V Input
voltage (V)

,,,,,,,,,,,,, {H03-81)

Sampling voltage

Torque reference =
10

x (H03-81)

In the torque control mode, the torque reference source is Al (HO7-00 (HO7-01) set to 1 or 2).

In the torque control mode, the torque limit source is Al (HO7-08 set to 1 or 2).
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9.2.5 Group HO04: Terminal Output Parameters
Name DO1 function selection Sett.ir!g Durin.g Related -
Condition | operation Mode
HO04-00
l\?/;l:; 0to22 Unit - Efﬁ;;c;ve At stop Default 1
Defines the function of DO1.
For details about DO functions, see “10.22 DI/DO Functions”.
The DO functions are described in the following table.
Value Function Value Function
0 No function 12 ALMO1: 3-digit fault code output
1 S-RDY: Servo ready 13 ALMO2: 3-digit fault code output
2 TGON: Motor rotation output 14 ALMO3: 3-digit fault code output
3 ZERO: Zero speed signal 15 Xintcoin: Interrupt positioning com-
pleted
4 V-CMP: Speed matching 16 HomeAttain: Homing completed
5 COIN: Positioning completed 17 ElecHomeAttain: Electrical homing
completed
6 NEAR: Positioning near 18 TogReach: Torque reached
7 C-LT: Torque limit 19 V-Arr: Speed reached
8 V-LT: Speed limit 20 AngIntRdy: Angle auto-tuning output
9 BK: Brake output 21 DB: Dynamic braking output
10 WARN: Warning output 22 CmdOk: Internal reference output
11 ALM: Fault output

Set H04-00 to a value listed in the preceding table.

A DO function can be allocated to different DO terminals, including DOs and VDOs.

Setti Duri Related
Name DOL1 logic selection ¢ |ng ur|n.g eate -
Condition | operation Mode
H04-01
Val Effecti
alue Otol Unit - ?C e At stop Default 0
Range Time

Defines the level logic of DO1 when the function assigned to DO1 is active.

DO1 to DOS5 are low-speed DO terminals and their minimum output signal width is 1 ms. The host controller must
have correct design and ensure that the valid DO logic change is received.

Value DO1 Logic When DO1 Function SENF—— —
Enabled
High 1ms
0 Low level ON
- i
1 High level OFF Tms

Check the setting of H04-22 (DO source) before receiving the DO logic change to check whether the DO output level is
determined by the drive status or communication.

i Duri R
Name DO2 function selection Sett.m.g “”'Tg elated -
Condition | operation Mode
HO04-02
Val Effecti
aiue 0to22 Unit - gc e At stop Default 5
Range Time
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Setti Duri Related
Name D02 logic selection € |ng ur|n.g elate -
Condition | operation Mode
H04-03
Val Effecti
aiue Otol Unit ?C e At stop Default 0
Range Time
Setti Duri Related
Name DO3 function selection € mg “”'Tg elate -
Condition | operation Mode
H04-04
Val Effecti
alue 0to22 Unit e.c e At stop Default 3
Range Time
Setti Duri Related
Name DO3 logic selection € |ng ur|n.g elate -
Condition | operation Mode
H04-05
Val Effecti
alue Otol Unit ?C e At stop Default 0
Range Time
Setti Duri Related
Name DO4 function selection € |ng ur|n.g elate -
Condition | operation Mode
HO04-06
Val Effecti
aiue O0to22 Unit ?C e At stop Default 11
Range Time
Setti Duri Related
Name DO4 logic selection € mg urln.g elate -
Condition | operation Mode
H04-07
Val Effecti
aiue Otol Unit e.c e At stop Default 0
Range Time
Setti Duri Related
Name DOS5 function selection € |ng unn.g elate -
Condition | operation Mode
H04-08
Val Effecti
A€ 022 Unit SCIVE 1 At stop Default 16
Range Time
Setti Duri Related
Name DO5 logic selection € |ng ur|n.g elate -
Condition | operation Mode
HO04-09
Val . Effecti
aiue Otol Unit ?C e At stop Default 0
Range Time
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. Setting Related
N DO lect At st -
ame source selection Condition stop Mode
H04-22
Val Effecti | diate-
aue 0to3l Unit - ?C e | immediate Default 0
Range Time ly

Defines whether the logic of a physical DO terminal (DO1 to DO5) is defined by the actual state of the drive or by com-

munication.

The value of H04-22 is displayed in decimal on the keypad. When the value is converted to a binary equivalent:

If bit(n) in HO4-22 is 0, the logic of DO(n+1) is determined by the drive state.
If bit(n) is 1, the logic of DO(n+1) is determined by communication (H31-04).

Value (Binary) DO Logic
Value . . . . . D f d b C _
. bit4 bit3 bit2 bitl bit0 Bined by T B e |r.1e ] y Com
(Decimal) munication (H31-
DO5 DO4 DO3 DO2 DO1 State 04)
0 0 0 0 0 0 DO1to DO5 None
1 0 0 0 0 1 DO2 to DO5 DO1
31 1 1 1 1 1 None DO1to DO5

Set H04-22 to a value listed in the preceding table.

Be cautious when determining the logic of the DO terminal allocated with FunOUT.9: BK by communication.

Use DOs according to the followi

Start

ng procedure:

A
SetH04-00 | -
to H04-09.
A 4
SetH04-22. | R
No Yes
A 4
H31-04 -
setting invalid Set H31-04.
Y
End

H31-04 is not displayed on the keypad and can only be modified through communication. For H31-04, "bit(n) = 1"

Set DO functions and logic.

Set whether the logic of DO1 to DO5 is
determined by the actual state of the

drive or by communication.

In the binary equivalent of H04-22, any
bit value being 1 indicates that the DO
logic is determined by communication.

The DO logic is determined by communication.

indicates the logic of DO(n+1) is active. "bit(n) = 0" indicates the logic of DO(n+1) is inactive.

The DO output signal state can be read through monitoring parameters. For details, see description about HOB-05 in

Chapter 8.
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Setti Duri Related
Name AO1 signal source € |ng ur|n.g elate -
Condition | operation Mode
HO04-50
Val Effective | Immediate-
aiue O0to9 Unit - ?C e | immediate Default 0
Range Time ly
Sets the AO1 output signal.
Value AO1 Signal Description
0 Motor speed When the actual motor speed is 1000 RPM, the AO1 output voltage is 1V in
(1V/1000 RPM) theory.
The motor speed reference indicates the speed loop input reference, includ-
ing:
1 Speed reference Position loop output in the position control mode
(1V/1000 RPM) Speed reference in the speed control mode
When the speed reference is 1000 RPM, the AO1 output voltage is 1 Vin
theory.
Motor torque reference, including:
Torque reference Speed loop output in the position or speed control mode
2 (1V/1time of rated Torque reference in the torque control mode
torque) When the torque reference is the rated motor torque, the AO1 output volt-
ageis1Vintheory.
Position deviation value which has not been divided or multiplied by the
3 Position deviation electronic gear ratio
(0.05 V/1 reference unit) | When the position deviation is one reference unit, the AO1 output voltage is
0.05Vin theory.
Position deviation value which has been divided or multiplied by the elec-
4 Position deviation tronic gear ratio
(0.05V/1 encoder unit) | When the position deviation is one encoder unit, the AO1 output voltage is
0.05Vin theory.
It indicates the motor speed corresEonding to the position reference output
Position reference by each position loop cyclically in the position control mode.
5 speed When the position reference speed is 1000 RPM, the AO1 output voltage is 1
(1V/1000 RPM) Vin theory.
The filter time constant of position reference speed can be set in HOA-27.
Positioning completed (COIN) signal
6 Positioning completed | Active: The AO1 output voltage is 5 V.
Inactive: The AO1 output voltage is O V.
In the position mode, the output signal of speed feedforward control corre-
7 Speed feedforward sponds to some speed reference sources.
(1Vv/1000 RPM) When the speed reference of speed feedforward control output is 1000 RPM,
the AO1 output voltage is 1 Vin theory.
All voltage All sampling voltage
Al2 voltage Al2 sampling voltage

Position
reference

Position deviation

- +

reference unit]

Speed
feedforward

Speed | Speed Torque
feedforward control r \_reference reference
T T

Electronic ‘ J

Position ‘
reference

gear ratio ‘

‘smooth filter‘

Speed loop

|
|
|
|
|
+ |
+ car +
Position loo% f ° Current loop

Reverse
electronic

R | A
| Position | Speed
Ifeedback| ! feedback
| |
| |
| |
| |
| |
| |

Position Position deviatiol
eference speed encoder unit)

- — — - Motor speed

Encoder feedback

gear ratio
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Setti Duri Related
Name AO1 offset voltage € mg urln.g elate -
Condition | operation Mode
HO4-51
Value -10000 to Effective | Immediate-
i \Y Def:
Range +10000 unit m Time ly GETS 5000
Defines the actual AO1 output voltage after offset when the output voltage is 0V in theory.
. Setting During Related
N AO1 ltipl fact -
ame muttiplying factor Condition | operation Mode
H04-52
Value -99.99 to Effective | Immediate-
i Multi Def 1.
i 199,99 Unit ultiple Time ly efault 00

Defines the actual AO1 output voltage after amplification when the output voltage is 1V in theory.
For example, H04-50 is set to 0 (AO1 output being motor speed).

Assume that the motor speed x varies between -3000 RPM and +3000 RPM, and the range of AO1 output voltage y is 0
mV to 5000 mV.

( -3000xk+b = 0
| 3000%k+b = 5000

In the preceding formula, k is 0.83, b is 2500. Therefore, H04-51 is 2500 (mV) and H04-52 is 0.83 (times).

Setti Duri Related
Name AO02 signal source € |ng ur|n.g elate -
Condition | operation Mode
H04-53
Val Effecti | diate-
aiue 0to9 Unit - e.c e mmediate Default 0
Range Time ly
i Duri R
Name AO?2 offset voltage Sett!n_g urln'g clated -
Condition | operation Mode
H04-54
Value -10000 to Unit my Eff?ctlve Immediate- Default 5000
Range +10000 Time ly
o Setting During Related
N AO2 multipl fact -
ame muttipying factor Condition | operation Mode
HO04-55
Value -99.99 to Effective | Immediate-
i Multipl Def 1.00
Range +99.99 Unit ultiple Time ly efault
9.2.6 Group HO5: Position Control Parameters
Setti Related
Name Position reference source € |ng At stop elate P
Condition Mode
H05-00
Value 0t02 Unit i Ef'feictlve Immediate- Default 0
Range Time ly
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Defines the position reference source in the position control mode.

Value Reference Description
Source

The host controller or other pulse generators generate pulses, which are input to

0 Pulse reference | the servo drive through hardware terminals.
The hardware terminal is selected in H0O5-01.
The step displacement is set in H05-05.

! Step The step reference is sent by the DI terminal allocated with FunIN.20.

Multi-position | The running mode of the multi-position function is set by parameters in group H11.
2 reference The multi-position reference is sent by the DI terminal allocated with FunIN.28.

Pulse reference is external position reference, and step reference and multi-position reference are internal position
references.
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HO05-01

Settin Related
Name | Pulse reference input terminal selection . .g At stop P
Condition Mode
Value Effective | Immediate-
Otol Unit - . Default 0
Range Time ly

When the position reference source is set to pulse input (H05-00 set to 0) in the position control mode, the hardware
input terminal is selected according to the input pulse frequency.

| t T i-
Value nput fermi Interface Mode
nal
Differential input terminals: PULSE+, PULSE-, SIGN+, and SIGN-
Servo drive

L PULSE +]41  2000Q
1 | L T - T
1 / l PULSE - |43 %**(
o
! |
! |
! |
-
|
L SIGN + |37 2000
T | T - I
3 / l SIGN - |39 **’(
VAR
! |

Max. pulse frequency: 500 kpps

Open-collector input terminals: PULLHI, PULSE+, PULSE-, SIGN+, and SIGN-

0 Low speed

[

14

Servo drive
24k0
-
PULLHI | 35 2.4k
200Q
PULSE+ 41 ‘ — .
\
PULSE - | 43 4 ’(7
2.4k0
-
24k0
2000
SIGN+ | 37 ‘ - .
SIGN- | 39 4 !!’K;
COM-

Max. pulse frequency: 200 kpps

(Next page)
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Settin Related
Name | Pulse reference input terminal selection . .g At stop P
Condition Mode
H05-01
Val Effecti | diate-
aiue Otol Unit - ?C Ve ) immediate Default 0
Range Time ly

When the position reference source is set to pulse input (H05-00 set to 0) in the position control mode, the hardware
input terminal is selected according to the input pulse frequency.

| tt i-
Value IS Interface Mode
nal
Differential input terminals: HPULSE+, HPULSE-, HSIGN+, and HSIGN-
Servo drive
Tl HPULSE+ | 38
/ HPULSE - | 36 &
1 High speed U
/\ HSIGN + | 42
/ i HSIGN - | 40 CJ>
T
Max. pulse frequency: 4 Mpps
. Setting Related
Name Pul lut . At st P
ulses per revolution Condition stop Mode
H05-02
Value 0to Effective Next pow-
Unit P/r Default 0
Range 1048576 / Time er-on

Sets the number of position references when the motor rotates one revolution.

When H05-02 is set to 0, the electronic gear ratios 1 and 2 (H05-07 to H05-13) and electronic gear ratio switchover
condition (H05-39) are valid.

. Electronic gear ratio B _Encoder resolution . . . . .
When H05-02 is not 0, 8 A H05-02 . In this case, the electronic gear ratios 1 and 2 are invalid.

The encoder resolution is 1048576 P/r.
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Setti Related
Name | First-order low-pass filter time constant € |ng At stop elate P
Condition Mode
H05-04
Val Effecti | diate-
aiue 0to 6553.5 Unit ms ?C Ve ) immediate Default 0.0
Range Time ly

Sets the time constant of first-order low-pass filter for position reference (encoder unit).

If position reference P is rectangular wave or trapezoidal wave, the position reference after first-order low-pass filter-
ing is as follows:

Input position reference

Position reference First-order filter

3t > Time (t)

Input position reference

Position reference 3t First-order filter

3 > Time?t)

This function does not affect the displacement value (position reference sum).

An excessively high setpoint delays the response. Set a proper filter time constant based on actual conditions.

Setting Related
A P
Name Step Condition tstop Mode
H05-05
V, -9999 t Ref Effecti | diate-
alue (o Unit e ergnce gctlve mmediate Default 50
Range +9999 unit Time ly

Sets the position reference sum when the main position reference source is set to step setting (H05-00 set to 1).

Motor displacement = H05-05 x Electronic gear ratio. Positive/negative of the setting of H05-05 determines forward/
reverse rotation of the motor.

. ) . Setting Related
Name M filtert tant . At st P
oving average filter time constan Condition stop Mode
HO05-06
Value 1 o 151280 Unit ms Effective | Immediate- | p o it 0.0
Range Time ly
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Sets the time constant of moving average filter for position reference (encoder unit). If position reference P is rectan-
gular wave or trapezoidal wave, the position reference after moving average filter is as follows:

Position Reference Being Rectangular Wave Position Reference Being Trapezoidal Wave
Input position reference . Input position reference
Position reference Position reference
Mean filter t Mean filter
I
[
[
[
[
‘ < -
t t Time (1) <« Time (t)

This function does not affect the displacement value (position reference sum). An excessively high setpoint delays the
response. Set a proper filter time constant based on actual conditions.
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HO05-07

. During
Name Electronic gear ratio 1 (numerator) Setting opera Related P
& Condition p Mode
tion
Value 1to Effective | Immedi-
Unit Default 1048576
Range | 1073741824 i Time ately elad

The default value is 1048576.

Defines the numerator of electronic gear ratio 1 for frequency-division/multiplication of position reference (reference

unit).

Itis valid when H05-02 (Pulses per revolution) is set to 0.

HO05-09

. . . Settin Durin Related
Name Electronic gear ratio 1 (denominator) . .g .g P
Condition | operation Mode
Value 1to Effective | Immediate-
Unit Default 10000
Range | 1073741824 ! Time ly .

The default value is 10000.

Defines the denominator of electronic gear ratio 1 for frequency-division/multiplication of position reference (refer-

ence unit).

It is valid when H05-02 (Pulses per revolution) is set to 0.

HO05-11

Settin Durin Related
Name Electronic gear ratio 2 (numerator) . .g ur .g P
Condition | operation Mode
Value 1to Effective | Immediate-
Unit Default 1048576
Range | 1073741824 ! Time ly elau

The default value is 1048576.

Defines the numerator of electronic gear ratio 2 for frequency-division/multiplication of position reference (reference

unit).

Itis valid when H05-02 (Pulses per revolution) is set to 0.

HO05-13

Settin Durin Related
Name Electronic gear ratio 2 (denominator) . _g 'g P
Condition | operation Mode
Value 1to Effective | Immediate-
Unit Default 10000
Range | 1073741824 ! Time ly !

The default value is 10000.

Defines the denominator of electronic gear ratio 2 for frequency-division/multiplication of position reference (refer-

ence unit).

Itis valid when H05-02 (Pulses per revolution) is set to 0.
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HO05-15

Setting Related
N Pul f fi At st P
ame ulse reference form Condition stop Mode
Val Effecti Next -
aue Oto3 Unit - ective oW Default 0
Range Time er-off

Sets the input pulse form when the main position reference source is pulse input (H05-00 set to 0).

The following table describes the maximum frequencies and minimum time widths of position pulse references input
from different terminals.

H02-02 | H05-15 Pulse Form Signal Pulse Diagram of Forward RUN | Pulse Diagram of Reverse RUN
. . PULSE PULSE
0 Pulse + direction | PULSE bt G i
Positive logic SIGN SIGN [ High SIGN ke low
. . PULSE
Pulse + direction | PULSE t 6t PULSE Nl
l 112 8B 11 0 B
Negative logic SIGN SIGN kol Low SIGN High
Phase A+ phase B | PULSE Phase A PhaseA [ [ |
taty ta t
0 , |auadrature pulse (phase A) PhaseB Phase B _,r'.:ﬁv_,—\_
4-frequency multi- | SIGN (phase ta ty te e
plication B) Phase A leads phase B by 90°. | Phase B leads phase A by 90°.
cw
ts ts ol ts ts
PULSE (CW) cow
3 CW + CCW
SIGN (CCW) cw
ts ts5 to1 ts t5
ccw ;
S PULSE __ [l T[T PULSE
0 Pulse + direction | PULSE 6t TG
Positive logic SIGN SIGN "} Low SIGN High
— PULSE ~ fofol [ [ PULSE ~ F=fol [ [0
1 Pulse + direction | PULSE e Gt
Negative logic SIGN SIGN High SIGN k> low
PhaseA sl [ |
Phase A+ phase B | pULSE Phase A_W_I_L ase o :
) , |quadrature pulse (phase A) Phase8_irl [ 1 PhaseB (S5l [
4-frequency multi- | SIGN (phase b
plication B) Phase B leads phase Aby 90°. | Phase A leads phase B by 90°.
cw
t5 ts toits ts
PULSE (CW) cew 00000 eI
3 CW + CCW
SIGN (CCW) ow el L=
t5 ts ! ts t5
ccw

The rising time and fall time of position pulse references must be smaller than 0.1 ps.

. Max. Fre- Min. Time Width (us)
Input Terminal
quency t, t, t; t, ts fts
High-speed pulse input terminal 4 Mpps 0.125 0.125 0.125 0.25 0.125 0.125
Differential
MerEMIat | g0 kpps | 1 1 1 2 1 1
Low-speed pulse input
input terminal 0 l-
P pen.co 200 kpps 2.5 2.5 2.5 5 2.5 2.5
lector input
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. Setting Related
Name Clear action At sto P
l Condition P Mode
HO05-16
Value Effective | Immediate-
Oto2 Unit - . Default 0
Range Time ly
Defines the condition for clearing the position deviation.
Position deviation = (Position reference - Position feedback) (encoder unit)
Value Clear Condition Description
Servo ON Servo ON
0 Clear position deviation when S-ON is Servo OFF
switched off or when a fault occurs. :
Clear
Servo ON Servo ON
1 Clear position deviation pulses when S-ON is Servo fault
switched off or when a fault occurs.
Clear
Allocate a DI terminal with the DI function 35
(FunIN.35: ClrPoskErr, Clear position deviation).
You are recommended to use a high-speed DI terminal
and set the terminal logic to edge valid.
Dl active
- . . Dli i Dli i
Clear position deviation when S-ON is Inactive nactive
2 switched off or when the ClrPosErr signal is Iclear

input from DI.

(Rising edge valid)

DI active

Dl inactive Dl inactive

TClear

(Falling edge valid)

If the absolute value of position deviation is larger than the value of HOA-10 (Threshold of excessive position devia-

tion), Er.B0O (Excessive position deviation) will occur.

Number of encoder frequency-division Setting Related
Name L At stop -
pulses Condition Mode
HO5-17
Val Effecti Next -
A€ 351032767 | Unit PIr ective | ROXAPOW- 1 b fault 2500
Range Time er-on

Defines the number of pulses outputted by PAO or PBO per revolution.

After 4-frequency multiplication, the pulse output resolution is:

Pulse output resolution per revolution = (H05-17) x 4
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HO05-19

Setting Related
N Speed feedf d trol At st P
ame peed feedforward contro Condition stop Mode
V. Effecti | iate-
alue 0to3 Unit i ?ctlve mmediate Default 1
Range Time ly

Defines the source of the speed loop feedforward signal.

In the position control mode, the speed feedforward control can improve the position reference responsivity.

feedforward

Speed

control

P Motor
Position Electronic Position Position Speed Current
reference > gearratio reference loop control loop control loop control
smooth filter » R
~ | Positiol Speed
Position |deviation
feedback feedback
Encoder
Speed
calculation
Value Speed Feedforward Source Description
0 No speed feedforward -
Defines the speed corresponding to the position reference (encoder
1 Internal speed feedforward . P P & P
unit) as the speed feedforward source.
Defines the speed corresponding to the All input as the speed feedfor-
5 All used as speed feedfor- ward source.

ward input For All setting, see descriptions of H03-80, H03-50, H03-51, H03-53, and

HO03-54.
Defines the speed corresponding to the Al2 input as the speed feedfor-
ward source.

For Al2 setting, see descriptions of H03-80, H03-55, H03-56, H03-58, and
H03-59.

Al2 used as speed feedfor-
ward input

Speed feedforward control parameters are H08-18 (Speed feedforward filter time constant) and H08-19 (Speed feed-
forward gain). For details about these parameters, see “Chapter 6 Adjustment”.

ition f itioni i R
Name Condition for p95|tlon|ng completed/ Sett_mg At stop elated P
near signal output Condition Mode
H05-20
Value 0t02 Unit ) Ef‘f?ctlve Immediate- Default 0
Range Time ly

In the position control mode, when the absolute value of position deviation is within the setting of H05-21 (Threshold
of positioning completed) during drive running, the servo drive outputs the positioning completed signal (FunOUT.5:
COIN) or positioning near signal (FunOUT.6: NEAR. You can define the condition for positioning completed/near sig-
nal output in H05-20.

Value Output Condition
0 The absolute value of position deviation is smaller than the value of H05-21.
1 The absolute value of position deviation is smaller than the value of H05-21 and the position reference
after filtering is 0.
5 The absolute value of position deviation is smaller than the value of H05-21 and the position reference
is 0.
3 The absolute value of position deviation is smaller than the value of H05-21/H05-22 and the position

reference is 0, and the positioning completed/near signal is hold for the time set in H05-60.
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Setti Duri Related
Name Positioning completed threshold € |ng ur|n.g elate P
Condition | operation Mode
H05-21
Val Encod f-|  Effecti I diate-
aue 110 65535 Unit e er/rg ?C Ve ) immediate Default 734
Range erence unit Time ly

The default value is 734.

Defines the threshold of the absolute value of position deviation when the drive outputs the positioning completed
signal (COIN).

Positioning completed signal: FunOUT.5: COIN

A
Position
deviation pulse

Positioning | / !

completed threshold | /,
HO5-21 |/

ol |

|
Positioning “ r o
completed signal Active high

CON | \

The positioning completed signal is valid only when the servo drive is in the running state in the position control
mode.

i Duri R
Name Positioning near threshold Sett.ln.g “”'Tg elated P
Condition | operation Mode
HO05-22
Val Encod f-|  Effecti I diate-
alue | )\ 6ss35 | upip  |Cneoderre ectve | IMMEAIate | pefault 65535
Range erence unit Time ly

Defines the threshold of the absolute value of position deviation when the drive outputs the positioning near signal
(NEAR).

Positioning near signal: FunOUT.6: NEAR

Note:
H05-22 must be greater than H05-21.

H05-21 reflects only the absolute threshold when the positioning completed signal is active. It is irrelevant to the
positioning accuracy.

When the speed feedforward gain (H08-19) is large or the servo drive runs at a low speed, the absolute position
deviation is small. A large value of H05-21 in this case will cause the positioning completed signal to be always active.
Decrease H05-21 to improve the effectiveness of this signal.

When both the value of H05-21 and the position deviation are small, change the output condition of positioning com-
pleted/near signal in H05-20.

Name Interrupt positioning selection Setting At sto S P
Ptp & Condition P Mode
HO05-23
Val Effecti Next -
alue Otol Unit - eCtve | TEXEPOW= 1 pfault 0
Range Time er-on
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Defines whether to enable interrupt positioning.

Value | Interrupt Positioning
0 Disabled
1 Enabled

When this function is enabled, DI9 is forced to input the interrupt positioning signal and its logic is edge valid.
The interrupt positioning signal is shielded when the homing function is used.

When the servo motor is performing interrupt positioning, other internal and external position references are shield-
ed. After interrupt positioning is completed, the condition for responding to other position references is determined
by H05-29.

Name Displacement of interrupt positionin setting During Related P
P PtP & Condition | operation Mode
H05-24
\% Ref Effecti I diate-
alue " 01073741824 Unit ererence ective | Immediate- | pofault | 10000
Range unit Time ly

Defines the position reference for interrupt positioning.
When H05-24 is set to 0, the interrupt positioning function is disabled.
Actual motor position reference (encoder unit) for interrupt positioning = H05-24 x Electronic gear ratio

If the position deviation is large before the interrupt positioning function is enabled and the setting of H05-24 is too
small, the motor will rotate in the reverse direction.

Name Constant running speed at interrupt Setting During Related p
positioning Condition | operation Mode
H05-26
Val Effecti | diate-
SUE T 0t0 6000 Unit RPM ectve | ImMmediate | pefault 200
Range Time ly

Defines the maximum motor speed for interrupt positioning.

Value Motor Speed Before Func- Max. Speed for Interrupt | Motor Rotation Direction for Interrupt Posi-
tion Enabled Positioning tioning
<1 1 -
Mot d before the in-
0 otor spee_ . e. orethe |.n Same as the motor rotation direction before
=1 terrupt positioning function . S
. this function is enabled
is enabled
1to 6000 - Setting of H05-26 Determined by H02-02 (Rotation direction)
Name Acceleration/Deceleration time of inter- |~ Setting During Related p
rupt positioning Condition | operation Mode
HO05-27
V. Effecti | diate-
ale 1 451000 Unit ms ective | Immediate- | pefault 10
Range Time ly

Defines the time for the motor to accelerate from 0 RPM to 1000 RPM or decelerate from 1000 RPM to 0 RPM for inter-
rupt positioning.

The actual motor acceleration time t during interrupt positioning is:

(= |H05-26 — Motor speed before interrupt positioning|

1000 x (H05-27)
Name Interrupt positioning cancellation sig- Setting During Related P
nal selection Condition | operation Mode
H05-29
Value Effective | Immediate-
! Otol Unit . : ' Default 1
Range Time ly
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Sets whether to unlock the interrupt positioning signal.

Value Meaning Description

0 Disabled After interrupt positioning is completed, the servo drive directly responds to
other position references.
After interrupt positioning is completed, the servo drive does not directly re-
spond to other position references.

1 Enabled
After you enable the DI function 29 (FunIN.29: XintFree, unlock interrupt posi-
tioning), the servo drive can respond to other position references.

Note:

Set H05-29 to 1 normally, which helps to prevent motor malfunction due to input of interference position reference
after interrupt positioning is completed.
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Setti Duri Related
Name Homing selection € |ng ur|n.g elate P
Condition | operation Mode
HO05-30
V, Effecti | jate-
alue O0to6 Unit - e.ctlve mmediate Default 0
Range Time ly
Defines the homing mode and the trigger signal source.
. Description
Value Signal Source - -
Homing Mode Signal Source
0 Disabled The homing function is disabled.
Homi bled th h
om!ng ena (,a r.oug . DI function FunIN.32 (HomingStart, homing en-
1 HomingStart signal input Homing
able)
from DI
Electrical homi bled
ectrica omlng ena .e . . DI function FunIN.32 (HomingStart, homing en-
2 through HomingStart signal | Electrical homing able)
input from DI
3 Homing started immediately Homin S-ON signal active for the first time after pow-
upon power-on & er-on again in the position mode
) ) ) ) S-ON signal active in the position mode
4 Homing started immediately | Homing )
After homing, set H05-30 to 0.
. ) ) ) S-ON signal active in the position mode
5 Electrical homing started Electrical homing )
After homing, set H05-30 to 0.
. . Not required
6 Current position as home Homing )
After homing, set H05-30 to 0.

For usage of homing, see “5.2.7 Interrupt Positioning”.

. Setting Related
Name Homing mode - At sto P
& Condition P Mode
HO05-31
Value Effective | Immediate-
O0to13 Unit - . Default 0
Range Time ly
Defines the default motor direction of rotation, deceleration point, and home during homing.
Homing Mode
Value . - DecslEEken Description
Homing Direction Boii: Home
0 Forward Home switch Home switch
1 Reverse Home switch Home switch
2 Forward Motor Z signal Motor Z signal
3 Reverse Motor Z signal Motor Z signal
4 Forward Home switch Motor Z signal
5 Reverse Home switch Motor Zsignal | Forward/Reverse: consistent with the setting
Positive limit Positive limit of H02-02 (Rotation direction).
6 Forward switch switch . .
Negative limit Negative limit Home switch: DI function FunIN.31
7 Reverse switch switch (HomeSwitch)
8 Forward Positive limit Motor Z sienal Positive limit switch: DI function FunIN.14 (P-
switch g
oT)
Negative limit ;
9 Reverse switch Motor Z signal Negative limit switch: DI function FunIN.15 (N-
Mechanical final | Mechanical final | OT)
10 Forward limit position limit position
Mechanical final | Mechanical final
11 |Reverse limit position limit position
12 |Forward lh{lnifpggé?ggfr:nal Motor Z signal
13 |Reverse P{Ir%?PSgé?ggﬂnal Motor Z signal
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. . Setting During Related
N Speed of high- dh P
ame peed ofhigh-speed homing Condition | operation Mode
H05-32
V Effecti | iate-
alue 1 53000 Unit RPM ective | Immediate- | 1 tault 100
Range Time ly

Defines the motor speed at searching for the deceleration point signal when H05-30 is set to 1, 3, or 4.
It sets the maximum motor speed when H05-30 is set to 2 or 5.

Atoo small speed will cause too long time on searching for the home switch signal. In this case, Er.601 (Homing time-
out) will occur.

. Setting During Related
N Speed of low- dh P
ame peed oflowsspeed homing Condition | operation Mode
H05-33 l = J
V, Effecti | jate-
dE 1 0101000 Unit RPM ectve | IMmmEAIate | pefault 10
Range Time ly

Defines the motor speed at searching for the home point signal when H05-30 is set to 1, 3, or 4.

If the motor has been close to the home switch, it willimmediately search for the home at a low speed set in H05-33
once the homing function is enabled.

H05-33 must be set to a value low enough to prevent mechanical impact at stop.

Acceleration/Deceleration time during Setting Related
Name . i At stop P
homing Condition Mode
HO05-34 l = q
V, Effecti | jate-
d€ 1 0101000 Unit ms ectve | IMmmEAIate | pefault 1000
Range Time ly

Defines the time for the motor to accelerate from 0 RPM to 1000 RPM or decelerate from 1000 RPM to 0 RPM when
HO5-30issetto 1, 2,3,4, or5.

The actual motor acceleration time t during homing is:

.- H05-32

1000 x ( H05-34)
S . Setting Related
Name Duration limit of h . At st P
uration timit or noming COI’]dItIOI’] stop Mode
H05-35 l = p
V Effecti | jate-
A€ 01065535 Unit ms ective | Immediate- | pogault 10000
Range Time ly

Defines the maximum homing time.

When H05-35 is set to a too small value or the home is not found within the time set in H05-35, Er.601 (Homing time-
out) will occur.

. Settin Related
Name Offset of mechanical home . .g At stop P
Condition Mode
H05-36 -1073741824 . .

Value . Reference Effective | Immediate-

to Unit . . Default 0
Range unit Time ly

+1073741824

Defines the absolute position value (HOB-07) of the motor after homing.
It sets the position relationship between mechanical home and mechanical zero according to the setting of H05-40.

It sets the displacement from the target position from the mechanical home when electrical homing is enabled.

Name Servo pulse output source setting At sto Related p
P P Condition P Mode
HO05-38 [ .
v Effecti Next pow-
et 0to2 Unit - e-c e extpow Default 0
Range Time er-on
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Defines the output source of the pulse output terminal.

In the fully closed-loop control mode, the frequency-division output function cannot be used, and the frequency-di-
vision output terminal is used as the input terminal of external optical scale signal.

Value Output Source Description
The encoder feedback signal is output after being divided based on the
Encoder frequency-di- | setting of H05-17 during motor rotation.
0 vision output The encoder frequency-division output mode is recommended when the
host computer is used for closed-loop feedback.
The input pulse is synchronously output only when H05-00 is set to 0.
1 Pulse reference syn- When pulses of multi-axis servo are synchronously tracked, pulse refer-
chronous output ’
ence synchronous output is recommended.
Frequency division or | The pulse output terminal has no output. In this case, the frequency-di-
2 synchronous output vision output terminal is used as the input terminal of external optical
inhibited scale signal.
Pulse output terminals:
Signal Output Mode Output Terminal Max. Pulse Frequency
Phase A signal Differential output PAO+, PAO- 2 Mpps
Phase B signal Differential output PBO+, PBO- 2 Mpps
Differential output PZO+, PZO- 2 Mpps
Phase Z signal
Open collector output PZ-OUT, GND 100 kpps

The signal width of phase A/B pulses is determined by the motor speed. The signal width of phase Z pulses is half of
that of phase A/B pulses.

The output polarity of phase Z signal is determined by the setting of H05-41 (Z pulse output polarity).

Electronic gear ratio switchover condi- Setting Related
Name . i At stop P
tion Condition Mode
H05-39
Val Effecti | diate-
aiue Otol Unit - e.c e mmediate Default 0
Range Time ly
Defines the electronic gear ratio switchover condition.
Value Switchover Condition Description

Switchover after position reference (reference unit) | Allocate a DI terminal with the DI function 24

0
is kept 0 for 2.5 ms

(FunIN.24: GEAR_SEL, electronic gear ratio switcho-
1 Switchover in real time ver).

Itis valid when H05-02 (Pulses per revolution) is set to 0.

Mechanical home offset and action Setting Related
Name L " At stop P
upon active limit signal Condition Mode
H05-40
Value 0to03 Unit ) Eff(?ctlve Immediate- Default 0
Range Time ly
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Defines the offset relationship between the mechanical home and mechanical zero, as well as the action upon over-

travel during homing.

Mechanical Home Offset and

Value
Action upon Active Limit Signal

Description

Mechanical home

Action upon Active Limit Sig-
nal

H05-36 as coordinate after hom-
ing,

0 triggering homing again in the
reverse direction after reaching
the limit switch

The mechanical home is different from
the mechanical zero. After homing is
completed, the motor stops at the me-
chanical home, and the mechanical
home coordinate is forced to H05-36.

After the homing enable
signal is sent again, the servo
drive performs homing in the
reverse direction.

H05-36 as relative offset after
homing,

1 triggering homing again in the
reverse direction after reaching
the limit switch

The mechanical home is the same as
the mechanical zero. After position-
ing the mechanical home, the motor
continues to move according to the
setting of H05-36 and then stops.

After the homing enable
signal is sent again, the servo
drive performs homing in the
reverse direction.

HO05-36 as coordinate after hom-
ing,

The mechanical home is different from
the mechanical zero. After homing is
completed, the motor stops at the me-
chanical home, and the mechanical
home coordinate is forced to H05-36.

The servo drive automatically
continuous to perform hom-
ing in the reverse direction.

2
reverse homing applied automat-
ically upon active limit signal
H05-36 as relative offset after
homing,

3 g

reverse homing applied automat-
ically upon active limit signal

The mechanical home is the same as
the mechanical zero. After position-
ing the mechanical home, the motor
continues to move according to the
setting of H05-36 and then stops.

The servo drive automatically
continuous to perform hom-
ing in the reverse direction.

After the homing operation is completed (including homing and electrical homing), the absolute motor position

(HOB-07) is the same as the mechanical home offset (H05-36).

The homing completed signal (FunOUT.16: HomeAttain) or electrical homing completed signal (FunOUT.17: ElecHo-
meAttain) is output only after HOB-07 is equal to H05-36, and is irrelevant to the status of the S-ON signal.

For the homing triggering signal, see “5.2.7 Interrupt Positioning”.
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Name Z pulse output polarit setting At sto “elaze
P PP y Condition P Mode
H05-41
vl Effecti Next -
e Otol Sl e eEpow Default
Range Time er-on

Defines the output level when the Z pulse of pulse output terminal is active.

H02-03 H05-41 B fF 4
ulse Output Diagram of Forwar: .
(Output pulse | (Z pulse output P RUgN Pulse Output Diagram of Reverse RUN
phase) polarity)
Phase A _r_+_>‘_‘_ PhaseA __ L[
Phase B | I | Phase B M
O |
Phase 7 '—‘ Phase Z 4‘_‘_
. Phase A leads phase B by 90° . Phase B leads phase A by 90°.
PhaseA [ L[ 1 PhaseA I L[ -
PhaseB I L1 PhaseB ™ L1
1 Phase Z —‘ ‘_ Phase Z —‘ '—
Phase A leads phase B by 90°. Phase B leads phase A by 90° .
PhaseA T L[ |- Phase AT LT 1—
PhaseB L1 PhaseB__ 1L 1
0 Phasez 1 Phasez 1
1 Phase B leads phase A by 90° . Phase A leads phase B by 90° .
Phase A — I Phase A [N N I -
PhaseB I LI L Phase B L
1 Phase Z — Phase Z — —
Phase B leads phase A by 90°. Phase A leads phase B by 90° .

Value

Z Pulse Output Polarity

Positive (high level upon active Z pulse)

Negative (low level upon active Z pulse)

Itis recommended to use the active edge outputted by Z signal when a high precision frequency-division output of Z
signal is required.

When H05-41 is 0, the effective change edge is falling edge.
When H05-41 is 1, the effective change edge is rising edge.

Settin Durin Related
Name Position pulse edge . .g urt .g PST
Condition | operation Mode
H05-43
Val Effecti Next -
aiue Otol Unit - ?C e extpow Default 0
Range Time er-on

Defines the valid edge of pulse reference. When it is set to 0, the falling edge of the pulse is valid. When it is set to 1,
the rising edge of the pulse is valid.

Value Position Pulse Edge
0 Falling edge valid
1 Rising edge valid
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Setti
Position offset in absolute position linear mode © |n.g Related
Name . Condi- At stop PST
(low 32 bits) A Mode
H05-46 el
Value -2147483648 to Unit Encoder | Effective | Next pow- Default 0
Range +2147483647 unit Time er-on
Setti
Position offset in absolute position linear mode © |n.g Related
Name . . Condi- | Atstop PST
(high 32 bits) . Mode
H05-48 tion
Value -2147483648 to Unit Encoder | Effective | Next pow- Default 0
Range +2147483647 unit Time er-on

In the absolute position linear mode (H02-01 set to 1), the position offset is the difference between absolute position
of current encoder and the mechanical position (encoder unit).

Mechanical gear ratio in absolute posi- Setting Related
Name . . . At stop PST
tion rotation mode (numerator) Condition Mode
HO05-50
Val Effecti Next -
dU€ | 1t065535 | Unit 1 ectve 1 ReEPOWT | pefault 65535
Range Time er-on
Mechanical tio in absolut i- Setti Related
Name eF anica .gearra ioin abso .u e posi e mg At stop elate psT
tion rotation mode (denominator) Condition Mode
H05-51
Val Effecti Next -
€ 4065535 | Unit 1 ective 1 REXEPOW™ 1 pefault
Range Time er-on

Defines the transmission ratio between the mechanical rotary load and the motor in the absolute position rotation

mode (H02-01 set to 2).

Name Pulses per loaq revolution in abso.lute position Setti.n.g Con-| At Related Mode | PST
rotation mode (low 32 bits) dition stop
H05-52
N
Value Oto Unit Encoder unit Effective j\i\(/t— Default 0
Range | 4294967295 Time | P
er-on
Pulses per load revolution in absolute position Settln.g Related
Name . . . Condi- At stop PST
rotation mode (high 32 bits) . Mode
HO05-54 tion
Value 0to 127 Unit Encoder unit Effe.ctlve Next pow- Default 0
Range Time er-on
Defines the number of pulses per revolution of the rotary load in the absolute position rotation mode (H02-01 set to 2).
Name Speed threshold of homing upon hit- Setting During Related P
and-stop Condition | operation Mode
H05-56
Val Effecti | diate-
dUE 0101000 Unit RPM ectve 1 IMmmEAIatE | pefault
Range Time ly
Defines the speed threshold for judging whether the load reaches the mechanical position during homing upon hit-
and-stop.
Name Torque limit of homing upon hit-and- Setting During Related p
stop Condition | operation Mode
H05-58
Val Effecti [ diate-
e 0103000 | Unit % ectve | IMmmEAIate | pefault 100.0
Range Time ly

Defines the maximum positive/negative torque limit during homing upon hit-and-stop.
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. . S Setting During Related
N Window t f posit leted P
ame indow time of positioning completed | - - " .0 operation o
HO05-59
V, Effecti | iate-
alue | 530000 | Unit ms ective | Immediate- | 1 tault 0
Range Time ly

When the position deviation remains smaller than the threshold of positioning completed for more than the time set
in this parameter, the positioning completed signal can output the valid state.

S G Setting During Related
N Holding t f posit leted P
ame olding time of positioning completed | . " . ° operation o
HO05-60
V, Effecti | iate-
alue 530000 | Unit ms ective | Immediate- | pouite 0
Range Time ly

Defines the valid time of the positioning completed signal (COIN) when H05-20 is set to 3. During the time, the posi-
tioning completed signal (COIN) becomes invalid if the position reference is 0. If the setting is 0, the signal remains
active until the next reference is received.

Name Number of encoder frequency-division Setting At sto Related p
pulses (32-bit) Condition P Mode
H05-61
V. Effecti Next -
alue | 010262143 | Unit P/r ective | NeXtPOW- | 1y fault 0
Range Time er-on

When the value is smaller than 35, the number of encoder frequency-division pulses is determined by H05-17. When
the value is equal to or larger than 35, the number of encoder frequency-division pulses is determined by H05-61.
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9.2.7 Group HO6: Speed Control Parameters
. Setting Related
Name Source of main speed reference A Condition At stop Mode S
HO06-00
V Effecti | iate-
alue O0to2 Unit ?Ctlve mmediate Default 0
Range Time ly
Defines the source of main speed reference A.
Value Reference Description
Source
0 Digital setting | The source of main speed reference A is set by H06-03.
The main speed reference A is input from All. Correspondence between voltage in-
1 All put from All and speed reference is determined by parameters H03-50, H03-51, HO3-
53, H03-54, and H03-80.
The main speed reference A is input from Al2. Correspondence between voltage in-
put from AI2 and speed reference is determined by parameters H03-55, H03-56, HO3-
2 Al2 58,
H03-59, and H03-80. For details, see Section 6.3.1.
@ Note:

Digital setting is internal speed reference. All and A2 are external speed reference sources. For details about All and
Al2 terminals, see “Chapter 3 Wiring”.

Name Source of auxiliary speed reference B Sett.irfg At stop Related S
Condition Mode
H06-01 : :
;/::]ugi O0to5 Unit Ef_lf_eircrfleve Immel;ilate— Default 1
Defines the source of auxiliary speed reference B.
Value Reference Description
Source
0 Digital setting | The source of auxiliary speed reference B is set by H06-03.
The auxiliary speed reference B is input from All. Correspondence
1 All between voltage input from All and speed reference is determined by
parameters H03-50, H03-51, H03-53, H03-54, and H03-80.
The auxiliary speed reference B is input from Al2. Correspondence
2 Al2 between voltage input from Al2 and speed reference is determined by
parameters H03-55, H03-56, H03-58, H03-59, and H03-80.
- Inactive
- Inactive
Multi-speed The source of auxiliary speed reference Bis .determined by internal
5 reference multi-speed references. For settings of multi-speed parameters, see
parameters in group H12.
€ Note:
Digital setting and multi-speed references are internal speed references. All and Al2 are
external speed reference sources. For details about All and Al2 terminals, see “Chapter 3 Wir-
Settin Related
Name Speed reference source Conditiin At stop Mode S
H06-02 :
I\Q/:;ugee Oto4 Unit Ef1f-eircr;ueve Immediately | Default 0
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Defines the speed reference source.

Value Control Mode Description
0 Source of main speed reference A The reference source is defined by H06-00.
S fauxili d ref
1 Bource otauxiiary speed reterence The reference source is defined by H06-01.
2 A+B The reference source is the product of A+ B (H06-00 + H06-01).
The reference source is switched between A and B as defined by
FunIN.4 (Cmd_SEL).
State of FunIN.4 (Cmd_ SEL) Reference Source
3 Switched between Aand B ) Source of main speed
Inactive
reference A
Active Source of auxiliary
speed reference B
4 Communication The spee_d re-ference- is defined by operating on H31-09 through
communication (unit: 0.001 RPM).
Name Speed reference value set through key- Setting During Related S
pad Condition | operation Mode
H06-03
Val -6000 t Effecti | diate-
aue © Unit RPM ectve 1 MMt | pefault 200
Range +6000 Time ly
It defines the speed reference when H06-00 or H06-01 is set to 1 (Digital setting).
Settin Durin Related
Name Jog speed reference value I .g ur .g PST
Condition | operation Mode
H06-04
Val Effecti | diate-
S 610 6000 Unit RPM ectve | IMMEAAe | pefault 100
Range Time ly
Defines the jog speed reference when the DI jog function is enabled.
The DI jog function can be enabled in normal drive running status. It is irrelevant to the control mode.
Acceleration ramp time constant of Setting During Related
Name - . S
speed reference Condition | operation Mode
H06-05
Value 0to 65535 . Effective | Immediate-
Unit ms . Default 0
Range Time ly
Name Deceleration ramp time constant of Setting During Related S
speed reference Condition | operation Mode
H06-06
Val Effecti | diate-
aiue 0to 65535 Unit ms ?c Ve | immediate Default 0
Range Time ly
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Stepped speed reference

function control

Speed (V) A

After ram
P reference Vi

Motor speed -

Defines the acceleration/deceleration ramp time constant of speed references. The acceleration/ deceleration time
constant of multi-speed references are defined only by parameters in group H12.

A s Time (1
Actual accel. time Actual decel. time
H06-05 defines the time for the speed reference to accelerate from 0 RPM to 1000 RPM.
H06-06 defines the time for the speed reference to decelerate from 1000 RPM to 0 RPM.
The formulas for calculating the actual acceleration/deceleration time are as follows:
Actual accel. timet: = W x Acceleration ramp time of speed reference
Actual decel. timet. = W x Deceleration ramp time of speed reference
o Settin Durin Related
Name Max. speed limit . .g .g S
Condition | operation Mode
H06-07
Value Effective | Immediate-
. 00 6000 Unit RPM Y ! Default 6000
Range Time ly
Settin Durin Related
Name Positive speed limit . .g ’g S
Condition | operation Mode
H06-08
Value . Effective | | diate-
€1 006000 Unit RPM Ve IMMEdITe™ | pefault 6000
Range Time ly
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. _ Setting During Related
N Negat d limit S
ame egative speed fimi Condition | operation Mode
H06-09
V Effecti | iate-
alue 1 45 6000 Unit RPM ective | Immediate- | ottt 6000
Range Time ly

H06-07, the speed references will be limited as this value.

will be limited as this value.

will be limited as this value.

The maximum motor speed (the default limit) varies with the actual motor model.

Speed reference

A Max. motor speed

Max. speed limit H06-07

Positive speed limit H06-08

\4

Actual speed
limit range

Max. speed limit H06-07

Negative speed limit H06-09

Max. motor speed

Therefore, the motor speed reference in the positive/negative direction is limited as below:
|Positive speed limit| < min {maximum motor speed, H06-07, H06-08}

[Negative speed limit| < min {maximum motor speed, H06-07, H06-09}

Defines the speed reference limit in the speed control mode. The speed reference limit sources are as follows:

H06-07 specifies both the positive and negative limits of speed references. If speed references exceed the setting of

H06-08 specifies the positive speed limit. If the positive speed reference exceeds the setting of H06-08, the reference

H06-09 specifies the negative speed limit. If the negative speed reference exceeds the setting of H06-09, the reference

Setti Duri Related
Name Torque feedforward control € |ng ur|n.g elate PS
Condition | operation Mode
HO6-11
Val Effecti | diate-
aue Otol Unit - e,c Ve | mmediate Default 1
Range Time ly
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Defines whether to enable the internal torque feedforward function in a non-torque control mode.

The torque feedforward function can improve the torque reference responsivity and reduce the position deviation

during operation at constant acceleration/deceleration rate.

Value Torque Feedforward Control Description
0 No torque feedforward -
The torque feedforward signal source is speed
reference.
1 Internal torque feedforward From output of position controller in the position
mode.
From user speed reference in the speed mode.

Parameters of torque feedforward include H08-20 (Torque feedforward gain) and H08-21 (Torque feedforward filter

time constant). For details, see “6.4.4 Feedforward Gain”.

In a non-torque control mode, the control block diagram of torque feedforward is as follows:

Speed reference

Speed feedback

feedforward

Torque

control

— N + Motor
pee 5 Current
loop contro loop control
Speed Encoder
calculation
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Settin Durin Related
Name Zero clamp speed threshold . .g ur .g S
Condition | operation Mode
HO06-15
Val Effecti | diate-
FU€ 1 006000 | Unit RPM ective | IMMETE | pefault 10
Range Time ly
In the speed control mode, if DI function FunIN.12 (ZCLAMP) is enabled, and the speed reference amplitude is smaller
than or equal to the value of H06-15, the servo motor enters the zero clamp state. At this moment, a position loop
is built inside the servo drive and the speed reference is invalid. The servo motor is clamped with £1 pulse of the
position at which zero clamp becomes valid. Even if the motor rotates due to external force, it will return to the zero
position and be clamped.
When the speed reference amplitude is larger than the value of H06-15, the servo motor exits the zero clamp state
and continues running according to the input speed reference.
If the signal of the DI terminal with FunIN.12 (ZCLAMP) is inactive, the zero clamp function is disabled.
Speed (V) 4
Zero clamp
speed threshold | / N\
HO06-15 .
\ \ ”
| | Time (t)
\ \
Zero clamp | |
FunIN.12 ZCLAMP | ON | OFF
\ \
\ \
Zero clamp function ON OFF ON OFF
\ \
Settin Durin Related
Name Motor speed threshold I .g ur .g S
Condition | operation Mode
H06-16
Val Effecti | diate-
F€ 0 t0 1000 Unit RPM ectve | IMmMEAIate | pefault 20
Range Time ly
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When the absolute value of the actual motor speed after filter reaches the setting of H06-16 (Motor speed threshold),
the motor can be considered to rotate. At this moment, the servo drive outputs the motor rotation signal (FunOUT.2:
TGON) to confirm that the motor has rotated. When the absolute value of the actual motor speed after filter is smaller
than the setting of H06-16, the motor is considered not to rotate.

Judgment on the motor rotation signal (FunOUT.2: TGON) is not influenced by the servo drive running status and con-
trol mode.

Speed (V)A
Hoga6
\ ! .
‘ ! Time (t)
{HO6-16) — — - N\
| | | |
FUnOUT.2TGON, - op ON OFF ON OFF

motor rotation output

& Note:

In the preceding figure, ON indicates that the motor rotation DO signal is active, and OFF indicates that the motor
rotation DO signal is inactive.

The filter time constant of motor speed can be setin HOA-27 (Speed DO filter time constant).
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S Setting During Related
N Threshold of d match l S
ame reshoid ot speed matching signa Condition | operation Mode
HO6-17
V, Effecti | jate-
alue | )6 100 Unit RPM ective. | Immediate- 5ot it 10
Range Time ly

In the speed control mode, when the absolute value of the difference between the motor speed after filter and the
speed reference satisfies the setting of H06-17, the actual motor speed is considered to reach the speed reference.
At this moment, the servo drive outputs the speed matching signal (FunOUT.4: V-Cmp). When the absolute value of
the difference between the motor speed after filter and the speed reference exceeds the setting of H06-17, the speed
matching signal is inactive.

If the servo drive is not in running status or in the speed control mode, the speed matching signal (FunOUT.4: V-Cmp)
is always inactive.

Speed reference

Speed (v) 4 Speed feedback Threshold of speed
% matching signal (H06-17)
[ ] j
I T‘ - - - = = = A
o
o
b )
> > Time (t)
Servq; | Servo ON ‘Servo
OFF || OFF
speed matching

¢ Note:

In the preceding figure, ON indicates that the speed matching DO signal is active, and OFF indicates that the speed
matching DO signal is inactive.

The filter time constant of motor speed can be set in HOA-27 (Speed DO filter time constant).
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. Settin Duri Related
Name Threshold of speed reached signal I Ag urlng S
Condition | operation Mode
H06-18 : _
Value 006000 | Unit RPM Effective | Immediate- | o ¢ ¢ 1000
Range Time ly

When the absolute value of the motor speed after filter is greater than the setting of H06-18, the actual motor speed
is considered to reach the desired value. At this moment, the servo drive outputs the speed reached signal (FunOUT.19:
V-Arr). When the absolute value of the motor speed after filter is smaller than or equal to the setting of H06-18, the

speed reached signal is inactive.

Judgment on the speed reached signal (FunOUT.19: V-Arr) is not influenced by the servo drive running status and

control mode.

Speed reference
Speed feedback

Speed (V) /
H06-18 | — T - - — — — — \
|
| | R
| ‘ Time (t)
| |
-(Ho6-18)— — — — — — — — — — _— = = — — |
(HO8-18) |~ U f
| | |
| | |
Output of FunOUT.19
V_Ar‘; OFF ON OFF ON OFF

¢ Note:

In the preceding figure, ON indicates that the speed reached DO signal is active, and OFF indicates that the speed

reached DO signal is inactive.

The filter time constant of motor speed can be setin HOA-27 (Speed DO filter time constant).

. Setting During Related
N Threshold of d output l S
ame reshold of zero speed output signal | . " 1..° operation Mode
HO6-19 - -
value | 6000 Unit RPM Effective | Immediate- | ¢ it 10
Range Time ly
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signal is inactive.
mode.
FunOUT.3:
ZERO, zero speed
@ Note:
signal is inactive.

Speed (V) 4

HOG—lQI

When the absolute value of the motor speed after filter is smaller than the setting of H06-19, the actual motor speed
is considered to close to 0. At this moment, the servo drive outputs the zero speed signal (FunOUT.3: V-Zero). When
the absolute value of the motor speed after filter is greater than or equal to the setting of H06-19, the zero speed

Judgment on the zero speed signal (FunOUT.3: V-Zero) is not influenced by the servo drive running status and control

/H%lﬁ
\
\

OFF

Time (t)

ON

OFF

In the preceding figure, ON indicates that the zero speed DO signal is active, and OFF indicates that the zero speed DO

The filter time constant of motor speed can be setin HOA-27 (Speed DO filter time constant).
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9.2.8 Group HO7: Torque Control Parameters
. Setting Related
N S f t fi A At st T
ame ource of main torque reference Condition stop Mode
HO7-00
V Effecti | iate-
alue O0to2 Unit - ?Ctlve mmediate Default 0
Range Time ly
Defines the source of main torque reference A.
Refi
Value elerence Description
Source
0 Digital setting | The source of main torque reference A is set by H0O7-03.
The main torque reference A is input from All. Correspondence be-
1 All tween voltage input from All and speed reference is determined by
parameters H03-50, H03-51, H03-53, H03-54, and H03-81.
The main torque reference A is input from Al2. Correspondence be-
2 A2 tween voltage input from A2 and speed reference is determined by
parameters H03-55, H03-56, H03-58, H03-59, and H03-81.

& Note:

Digital setting is internal torque reference. Al1 and Al2 are external torque reference sources. For details about All
and Al2 terminals, see “Chapter 3 Wiring”.

e Settin Related
Name Source of auxiliary torque reference B Conditiin At stop Mode T
HO7-01
Value 0t02 Unit ) Eff(?ctlve Immediate- Default 1
Range Time ly
Defines the source of auxiliary torque reference B.
Value Reference Description
Source
0 Digital setting | The source of auxiliary torque reference B is set by HO7-03.
The auxiliary torque reference B is input from All. Correspondence
1 AlL between voltage input from All and speed reference is determined by
parameters H03-50, H03-51, H03-53, H03-54, and H03-81. For details,
see Section 6.4.1.
The auxiliary torque reference B is input from Al2. Correspondence
5 A between voltage input from Al2 and speed reference is determined by
parameters H03-55, H03-56, H03-58, H03-59, and H03-81. For details,
see Section 6.4.1.

& Note:

Digital setting is internal torque reference.
and Al2 terminals, see “Chapter 3 Wiring”.

All and Al2 are external torque reference sources. For details about All
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Setting Related
N T f At st T
ame orque reference source Condition stop Mode
HO7-02
Val Effecti | diate-
aiue O0to3 Unit - ?C e | immediate Default 0
Range Time ly
Selects the torque reference source.
Value Control Mode Description
0 Source of main torque reference A The reference source is defined by HO7-00.
1 Source of auxiliary torque reference B The reference source is defined by HO7-01.
The reference source is the product of A+ B (H07-00 + HO7-
2 A+B 01).
The reference source is switched between A and B as defined
by FunIN.4 (Cmd_SEL).
State of FunIN.4 (Cmd_ SEL) Reference Source
3 Switched between Aand B .
. Source of main torque
Inactive
reference A
Active Source of auxiliary torque
reference B
4 Communication The torque refereﬁce ’|s defined by operating on H31-11
through communication.
Setting During Related
N T f t th hk d T
ame orque reference set through keypa Condition | operation Mode
HO7-03
V, -300.0t Effecti | diate-
alue 0 Unit % (?ctlve mmediate Default 0
Range +300.0 Time ly
Defines the torque reference when H07-00 or HO7-01 is set to 1 (Digital setting.)
The setpoint 100.0% corresponds to the rated torque of the motor.
Settin Durin Related
Name Torque reference filter time constant . .g .g PST
Condition | operation Mode
HO7-05
Val Effecti I diate-
a1 0t030.00 | Unit ms N e YT 0.79
Range Time ly
Name 2nd torque reference filter time con- Sett.|r1g Dur|n.g Related pST
stant Condition | operation Mode
HO7-06
Val Effecti | diate-
FU€ 0193000 | Unit ms ective | ImMETE | pefault 0.79
Range Time ly
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Defines the torque reference filter time constant.
Low-pass filter of torque reference helps to smoothen the torque reference and reduce vibration.

Avery large filter time constant reduces the responsivity. Check the responsivity during the setting.

Input torque reference

Torque reference
9 3t First-order filter

‘T“ Time (t)

Input torque reference

Torque reference First-order filter

3t Time (t)

€ Note:
The servo drive provides two low-pass filters for torque references. By default, the 1st filter is used.

In the position or speed control mode, gain switchover can be used. Once certain conditions are met, the drive
switches to the 2nd filter. For details about gain switchover, see “6.4.2 Gain Switchover”.
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. Setting Related
N T limit At st PST
ame orque limit source Condition stop Mode
HO7-07
Val Effecti | diate-
aue Oto4 Unit - ?C e | immediate Default 0
Range Time ly

Defines the torque limit source. For details, see “5.4.3 Torque Reference Limit”.

Value Limit Source

0 Forward/Reverse internal torque limit

1 Forward/Reverse external torque limit (selected through P-CL and N-CL)

2 T-LMT as external torque limit

3 Smaller of forward/reverse external torque limit and T-LMT as external torque limit (selected
through P-CL and N-CL)

4 Switchover between forward/reverse internal torque limit and T-LMT torque limit (selected
through P-CL and N-CL)

@ Note:

Torque limit is valid for position control, speed control, torque control, and hybrid control.

. Setting Related
N T-LMT select At st PST
ame selection Condition stop Mode
HO7-08
Value 1t02 Unit ) Eff(?ctlve Immediate- Default 5
Range Time ly

Selects the analog input channel of the torque limit when HO7-07 is set to 2, 3, or 4.

Reference —
Value Description
Source
1 All All used as the external torque limit input source
2 Al2 Al2 used as the external torque limit input source
For settings of Al, see “5.4.1 Torque Reference Input Setting”. For the final torque limit, see “5.4.3 Torque Refer-
ence Limit”.
. - Settin Durin Related
Name Forward internal torque limit I .g ur Ag PST
Condition | operation Mode
HO7-09
Value Effective | Immediate-
0.0to 300.0 Unit % . Default 300.0
Range Time ly
. . Settin Durin Related
Name Reverse internal torque limit . .g .g PST
Condition | operation Mode
HO7-10
Value Effective | Immediate-
" 100t03000 | Unit % o ' Default | 300.0
Range Time ly

Defines the forward/reverse internal torque limit when H07-07 is set to 0 or 4. The setpoint 100.0% corresponds to
the rated torque of the motor.

¢ Note:

1. If the value of HO7-09 and HO7-10 is too small, insufficient torque may occur during acceleration/deceleration of the

servo motor.

2. If the setpoint exceeds the maximum torque of the servo motor and servo drive, the actual torque is limited to the
maximum torque of the servo motor and servo drive.

3. For the final torque limit, see “5.4.3 Torque Reference Limit”.
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i Setting During Related
Name Forward external torque limit Condition® operation Mode PST
HO7-11
Value 1 0153000 | Unit % Effective | Immediate- | 5.\t 300.0
Range Time ly
- Setting During Related
Name Reverse external torque limit Condition| operation Mode PST
HO7-12
Value 1 5153000 | Unit % Effective | Immediate- | . ¢ 300.0
Range Time ly

Defines the forward/reverse external torque limit when H07-07 is set to 1 or 3. The setpoint 100.0% corresponds to
the rated torque of the motor. For the final torque limit, see “5.4.3 Torque Reference Limit”.

HO7-17

. Settin Durin Related
Name Speed limit source el operatkg)n Mode T
Value . Effective | Immediate-
Range 0to2 Unit - i ly Default 0

Defines the speed limit source in the torque control mode.

After the speed limit is set, the actual motor speed is restricted to be within the speed limit. After the motor speed
reaches the speed limit, the motor keeps running at this limit constantly.

Value

Limit Source

Description

0

Internal speed limit

The speed limit is determined by H07-19 and HO7-20.

V-LMT as external speed limit

The speed limit value in different directions is deter-
mined by the smaller of the speed corresponding to the
voltage input from Al and H07-19 (Positive speed limit)
and HO7-20 (Negative speed limit).

Speed limit selected through DI

FunIN.36 invalid: HO7-19 used as positive/negative speed
limit
FunIN.36 valid: HO7-20 used as positive/negative speed
limit

& Note:

For details about speed limit in the torque mode, see “6.4.4 Feedforward Gain”.

: : Setting During Related
Name V-LMT selection Condition | operation Mode T
HO7-18
Value : Effective | Immediate-
Range 1to2 Unit - Time ly Default 1
Selects the Al channel when external analog (V-LMT) is used as the speed limit source in the torque mode.
Value Reference Source Description
1 All All used as the external speed limit input source
2 Al2 Al2 used as the external speed limit input source
Positive speed limit Setting During Related
Name . L . T
/1st speed limit in torque control Condition | operation Mode
HO7-19
Value 145 6000 Unit RPM Effective | Immediate- | e ¢ 3000
Range Time ly
Negative speed limit Setting During Related
Name o L . T
/2nd speed limit in torque control Condition | operation Mode
HO7-20
value | 006000 Unit RPM Effective | Immediate- | ¢ 3000
ange Time ly

Defines the speed limit set through digital setting in the torque mode. For details, see “6.4.4 Feedforward Gain”.
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Setti Duri Related
Name Base value for torque reached € |ng ur|n.g elate PST
Condition | operation Mode
HO7-21
Val Effecti | diate-
&€ 00103000 |  Unit % Sctive | IMmEdIate™ | pegaul 0.0
Range Time ly
ti Duri Related
Name Valid value for torque reached Set mg ur|n.g elate PST
Condition | operation Mode
HO7-22
Val Effecti | diate-
dUE 00103000 Unit % ectve 1 IMMEAAe | pefault 200
Range Time ly
Setti Duri Related
Name Invalid value for torque reached € |ng urm.g elate PST
Condition | operation Mode
HO7-23 l = q
V. . Effecti | iate-
dU€ 1 00t03000 |  Unit % ectve | IMmmEAIAte | pefault 10.0
Range Time ly

The torque reached function (FunOUT.18: TogReach) is used to judge whether the actual torque reference reaches
the range of the valid value for torque reached. If yes, the servo drive outputs the corresponding DO signal to the host

controller.

A: Actual torque reference
Actual torque (T) B: Base value for torque reached (H07-21)
C: Valid value for torque reached (H07-22)
D: Invalid value for torque reached (H07-23)
B+C
| A: Actual torque reference
B+D ! I
| |
B 77777777777777
0 ‘ : >
s L J‘ 7777777 4‘ 777777777777777777777 Time (t)
[ |
-(B+D) ! i
‘ |
-B+) | 1 |
| | | |
| | | |
torque reached
A: Actual torque reference (HOB-02)
B: Base value for torque reached (H07-21)
C: Valid value for torque reached (H07-22)
D: Invalid value for torque reached (H07-23)
C and D are offsets on the basis of B.
The torque reached DO signal becomes active when the actual torque reference meets the condition:
Al =>B+C
Otherwise, the torque reached DO signal remains inactive.
The torque reached DO signal becomes inactive when the actual torque reference meets the condition:
|A|<B+D
Otherwise, the torque reached DO signal remains active.
L . Settin Durin Related
Name Speed limit window in torque control . .g .g T
Condition | operation Mode
HO7-40
Value . Effective | Immediate-
0.5t030.0 Unit ms ) Default 1.0
Range Time ly
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In the torque mode, when absolute value of the actual motor speed (see “5.4.4 Speed Limit in Torque Control”)
exceeds the speed limit for the time of H07-40, the servo drive regards that the motor speed is limited and outputs
the speed limit signal (FunOUT.8: V-LT) to the host controller. If any of the conditions is not met, the speed limit signal

is inactive.

The speed limit signal (FunOUT.8: V-LT) is judged only in the torque control mode and servo running status.

Speed feedback

Speed (V) 1 Speed limitl

HO7-40

Speed limit window

\4

Servo

OFF |
FunOU'_I'.S': V-LT, OFF
speed limit

B Note:

Servo ON

OFF

Servo
‘ OFF

OFF

Time (t)

In the preceding figure, ON indicates that the speed limit DO signal is active, and OFF indicates that the speed limit

DO signal is inactive.
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9.2.9 Group HO08: Gain Parameters

. Setting During Related
Name Speed loop gain Condition | operation Mode PS
H08-00
Value 0.1to . Effective | Immediate-
Range 2000.0 Unit Hz Time ly Default 25.0

Defines the speed loop proportional gain.

This parameter determines the responsivity of the speed loop. The higher the setpoint, the faster the speed loop
response is. Note that an excessively high setpoint may cause vibration.

In the position control mode, the position loop gain must be increased together with the speed loop gain.

. . Setting During Related

Name Speed loop integral time constant S o eration Mode PS
HO08-01

Value 151051200 | Unit ms Effective | Immediate- | poe e | 31.83

Range Time ly
Defines the speed loop integral time constant.
The lower the setpoint, the better the integral action, and the quicker will the deviation value be close to 0.
@ Note:
There is no integral action when H08-01 is set to 512.00.

-, . Setting During Related

LIS Position loop gain Condition | operation Mode P
H08-02

Value 0.0to . Effective | Immediate-

Range 2000.0 Unit Hz Time ly Default 40.0

Defines the proportional gain of the position loop.

This parameter determines the responsivity of the position loop. A high setpoint shortens the positioning time. Note
that an excessively high setpoint may cause vibration.

H08-00, H08-01, H08-02, and HO7-05 (Torque reference filter time constant) are called the 1st gain.

. Setting During Related
ACILE 2nd speed loop gain Condition | operation Mode PS
H08-03
Value 0.1to . Effective | Immediate-
Range 2000.0 Unit Hz Time ly Default 40.0
. . Setting During Related
Name 2nd speed loop integral time constant S operation Mode PS
H08-04
Value 0.15to . Effective | Immediate-
i 512.00 Unit ms Time ly Default 40.00
. . Setting During Related
Name 2nd position loop gain Condition | operation Mode P
H08-05
Value 0.0to . Effective | Immediate-
- 2000.0 Unit Hz Time ly Default 64.0

Defines the 2nd gain of the position loop and speed loop. H08-03, H08-04, H08-05, and H07-06 (2nd torque reference
filter time constant) are called the 2nd gain.

For details about gain switchover, see “6.4.2 Gain Switchover”.
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. . Setting During Related
Name 2nd gain mode setting Condition® operation Mode PST
HO08-08
Value Oto 1 Unit i Eﬁgctlve Immediate- Default 1
Range Time ly
Defines the mode for switching to the 2nd gain.
Value Meaning
Fixed at 1st gain.
P/PI of the speed loop control is switched over through DI function 3 (FunIN.3: GAIN_SEL, gain switchover).
O | GAIN_SEL invalid: Pl control
GAIN_SEL valid: P control
1 The 1st gain (H08-00 to H08-02 and H07-05) and the 2nd gain (H08-03 to H08-05, and HO7-06) are switched
over according to the setting of H08-09.
Name Gain switchover condition Settmg Condi- Durlngopera— Related Mode PST
tion tion
HO08-09
Value 0to 10 Unit - Effective Time | Immediately Default 0
Range

-421-



-422-

List of Parameters

Defines the gain switchover condition.

Value

Gain Switchover Condi-
tion

Description

0

Fixed at 1st gain

The 1st gain is always used.

Switchover through
external DI

The gain is switched over by using the GAIN-SEL signal.
GAIN_SEL invalid: 1st gain (H08-00 to H08-02, and HO7-05)
GAIN_SEL valid: 2nd gain (H08-03 to H08-05, and HO7-06)

If the GAIN-SEL signal cannot be allocated to a DI terminal, the 1st gain is always used.

Large torque reference

When the absolute value of torque reference exceeds (level + dead time, %) in the 1st gain, the
drive switches to the 2nd gain.

When the absolute value of torque reference is smaller than or equal to (level - dead time, %)
and this status lasts within the delay (H08-10) in the 2nd gain, the drive returns to the 1st gain.

Large speed reference

When the absolute value of speed reference exceeds (level + dead time, RPM) in the 1st gain, the
drive switches to the 2nd gain.

When the absolute value of speed reference is smaller than or equal to (level - dead time, RPM)
and this status lasts within the delay (H08-10) in the 2nd gain, the drive returns to the 1st gain.

Large speed reference
change rate

Itis valid only in non-speed control modes.

When the absolute value of speed reference change rate exceeds (level + dead time, 10 RPM/s)
in the 1st gain, the drive switches to the 2nd gain.

When the absolute value of speed reference change rate is smaller than or equal to (level - dead
time, 10 RPM/s) and this status lasts within the delay (H08-10) in the 2nd gain, the drive returns
to the 1st gain.

The 1st gain is always used in the speed control mode.

High/Low-speed thresh-
old of speed reference

When the absolute value of speed reference exceeds (level - dead time, RPM) in the 1st gain, the
drive starts to switch to the 2nd gain and the gain changes gradually. When the absolute value of
the speed reference reaches (level + dead time, RPM), the drive completely switches to the 2nd
gain.

When the absolute value of speed reference is smaller than (level + dead time, RPM) in the 2nd
gain, the drive starts to return to the 1st gain and the gain changes gradually. When the absolute
value of the speed reference reaches (level - dead time, RPM), the drive completely returns to
the 1st gain.

Excessive position devia-
tion

Itis valid only in the position control mode and fully closed-loop control mode.

When the absolute value of position deviation exceeds (level + dead time, encoder unit) in the
1st gain, the drive switches to the 2nd gain.

When the absolute value of position deviation is smaller than (level - dead time, encoder unit)
and this status lasts within the delay (H08-10) in the 2nd gain, the drive returns to the 1st gain.

The 1st gain is always used when the drive is not in the position control mode and fully closed-
loop control mode.

Position reference avail-
able

Itis valid only in the position control mode and fully closed-loop control mode.
When the position reference is not 0 in the 1st gain, the drive switches to the 2nd gain.

When the position reference is 0 and this status lasts within the delay (H08-10) in the 2nd gain,
the drive returns to the 1st gain.

The 1st gain is always used when the drive is not in the position control mode and fully closed-
loop control mode.

Positioning completed

Itis valid only in the position control mode and fully closed-loop control mode.
When positioning is not completed in the 1st gain, the drive switches to the 2nd gain.

When positioning is not completed and this status lasts within the delay (H08-10) in the 2nd
gain, the drive returns to the 1st gain.

The 1st gain is always used when the drive is not in the position control mode and fully closed-
loop control mode.

Large actual motor
speed

Itis valid only in the position control mode and fully closed-loop control mode.
When the absolute value of actual motor speed exceeds (level + dead time, RPM) in the 1st gain,
the drive switches to the 2nd gain.

When the absolute value of actual motor speed is smaller than or equal to (level - dead time,
RPM) and this status lasts within the delay (H08-10) in the 2nd gain, the drive returns to the 1st
gain.

The 1st gain is always used when the drive is not in the position control mode and fully closed-
loop control mode.
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HO08-09

Name

Gain switchover condition Setting Condition During operation Related Mode

PST

Value Range 0to10 Unit - Effective Time Immediately Default 0
Gain Switchover o
Value . Description
Condition
Itis valid only in the position control mode and fully closed-loop control
mode.
When the position reference is not 0 in the 1st gain, the drive switches to
the 2nd gain.
When the position reference is 0 and this status lasts within the delay
(H08-10) in the 2nd gain, the drive still uses the 2nd gain. When the posi-
Position reference | tion reference is 0 and the delay (H08-10) is reached, if the absolute value
10 |available +actual | of actual motor speed is smaller than (level, RPM), the speed loop integral
speed time constant is fixed to the value of H08-04 (2nd speed loop integral time
constant), the drive returns to the 1st gain on the other aspects. If the
absolute value of actual motor speed is smaller than (level - dead time,
RPM), the speed loop integral time constant returns to the value of H08-
01.
The 1st gain is always used when the drive is not in the position control
mode and fully closed-loop control mode.
Setti Duri Related
Name Gain switchover delay € |ng urm’g elate PST
Condition | operation Mode
H08-10
Value 0.0t . Effective | | diate-
; ° Unit ms . W mmediate Default 5.0
Range 1000.0 Time ly
Defines the delay when the drive switches from the 2nd gain set to the 1st gain set.
Setti Duri Related
Name Gain switchover level € |ng ur|n.g elate PST
Condition | operation Mode
HO08-11
Based on the
Value . ) Effective | Immediate-
0 to 20000 Unit switchover . Default 50
Range . Time ly
condition

Defines the gain switchover level.

Gain switchover is affected by both the level and the dead time, as defined by H08-09. The unit of gain switchover
level varies with the switchover condition.

HO08-12

Setti Duri Related
Name Gain switchover dead time © |ng urln_g elate PST
Condition | operation Mode
Based on the
Val Effecti I diate-
dU€ 01020000 | Unit | switchover ective JImmediates | b fault 30
Range . Time ly
condition

Defines the dead time for gain switchover.

Gain switchover is affected by both the level and the dead time, as defined by H08-09. The unit of gain switchover
dead time varies with the switchover condition.

& Note:

Set H08-11 to be greater than or equal to H08-12. If H08-11 is set to be smaller than H08-12, the servo drive will set
H08-11 to be equal to HO8-12.

H08-13

. . . . Setting During Related
Name Position gain switchover time " . P
Condition | operation Mode
Val 0.0t Effecti I diate-
alue ° Unit ms gc Ve | mmediate Default 3.0
Range 1000.0 Time ly
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In the position control mode, if H08-05 (2nd position loop gain) is much larger than H08-02 (Position loop gain), set
the time for switching from H08-02 to H08-05.

It can reduce the impact caused by an increase in the position loop gain.

Position gain switchover time
HO08-13

H08-02

) 4

A
_Y _

A

1st 2nd 1st

If HO8-05 is smaller than or equal to H08-02, this parameter is invalid and the servo drive immediately switches to the
2nd gain.

Setti Duri Related
Name Load moment of inertia ratio © lng urln.g elate PST
Condition | operation Mode
H08-15
V. Effecti | diate-
alve | 0 00t012000 | Unit Multiple ective | Immediate- | coult 1.00
Range Time ly

Defines the mechanical load inertia ratio relative to the motor moment of inertia.

Rotational inertia of mechanical load
Load inertia ratio =

Motor rotor inertia

When H08-15 is set to 0, it indicates the motor carries no load; if it is set to 1.00, it indicates the mechanical load iner-
tia is the same as the motor moment of inertia.

When online or offline inertia auto-tuning is used, the servo drive automatically calculates and updates the value of
HO08-15.

When online inertia auto-tuning is used (H09-03 set to a non-zero value), the servo drive sets this parameter automat-
ically and manual setting is not allowed. When H09-03 is set to 0 to disable online inertia auto-tuning, you can manu-
ally set this parameter.

€ Note:
When the value of H08-15 is equal to the actual inertia ratio, the value of H08-00 or H08-03 (Speed loop gain) can
represent the maximum follow-up frequency of actual speed loop.

i Duri R
Name | Speed feedforward filter time constant Sett_ljg urln.g elated P
Condition | operation Mode
H08-18
Value 0.00 to Unit ms Eﬁgctlve Immediate- Default 0.50
Range 64.00 Time ly
Defines the filter time constant of speed feedforward.
. Setting During Related
N Speed feedf d P
ame peed feedlorward gain Condition | operation Mode
H08-19
Val Effecti I diate-
a1 00t0100.0|  Unit % ective 1 IMMEAIAe | pefault 0.0
Range Time ly
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In the position control and fully closed-loop control modes, speed feedforward is the product of speed feedforward
signal multiplied by H08-19 and is part of the speed reference.

Increasing the setpoint improves the responsivity to position references and reduces the position deviation during
operation at a constant speed.

Set H08-18 to a fixed value first, and then increase the value of H08-19 gradually from 0 to a certain value at which
speed feedforward achieves the desired effect.

Adjust H08-18 and H08-19 repeatedly until a balanced performance is achieved.

@ Note:
For how to enable the speed feedforward function and select the speed feedforward signal, see H05-19 (Speed feed-
forward control).

Setti Related
Name | Torque feedforward filter time constant € |ng At stop elate PS
Condition Mode
H08-20
V, . Effecti | iate-
alue 0.00 to Unit ms éctlve mmediate Default 0.50
Range 64.00 Time ly
Defines the filter time constant of torque feedforward.
Setti Duri Related
Name Torque feedforward gain € |ng ur|n.g elate PS
Condition | operation Mode
H08-21
Val Effecti | diate-
FE 1 0.0t0200.0 | Unit % ectve | ImmEAIate | pefault 0.0
Range Time ly

In control modes other than torque control, torque feedforward is the product of torque feedforward signal multi-
plied by H08-21 and is part of the torque reference.

Increasing the setpoint improves the responsivity to variable speed references.
Increasing the setpoint improves the responsivity to position references and reduces the position deviation during
operation at a constant speed.

During parameter adjustment, set H08-20 (Torque feedforward filter time constant) to the default value first, and then
increase H08-21 gradually to enhance the effect of torque feedforward. When speed overshoot occurs, keep H08-21
unchanged and increase the value of H08-20. Adjust H08-20 and H08-21 repeatedly until a balanced performance is
achieved.

¢ Note:

For how to enable the torque feedforward function and select the torque feedforward signal, see H06-11 (Torque
feedforward control).

Name Speed feedback filter option Settir;igoﬁondi— At stop Related Mode PS
H08-22

Value Oto4 Unit - Effective Time | Immediately Default 0

Range

Defines the moving average filtering times for speed feedback.
The higher the setpoint, the weaker the speed feedback fluctuation, but the longer the feedback delay will be.

Value Meaning
0 Disabled
1 Two times
2 Four times
3 Eight times
4 Sixteen times
€ Note:

When H08-22 is set to a value greater than 0, H08-23 (Cutoff frequency of speed feedback low-pass filter) is invalid.

-425-



-426-

List of Parameters

Cutoff frequency of speed feedback low-pass | Setting Con- | During opera-
Name filter dition tion Related Mode PS
HO08-23
Value g Effective -
Range 100 to 4000 Unit Hz Time Immediately Default 4000
Defines the cutoff frequency for first-order low-pass filtering on the speed feedback.
€ Note:
The lower the setpoint, the weaker the speed feedback fluctuation, and the longer the feedback delay will be.
Setting this parameter to 4000 Hz negates the filtering effect.
- Setting Con- | During opera-
Name PDFF control coefficient dition tion Related Mode PS
H08-24
Value ] Effective -
Range 0.0 to0 100.0 Unit - Time Immediately Default 100.0

namic response.

dynamic response.

Defines the control mode of the speed loop.
When the setpoint is 100.0, Pl control (default control mode of the speed loop) is applied to the speed loop, which features fast dy-

When the setpoint is 0.0, speed loop integral action is enhanced, which filters out low-frequency interference but also slows down the

H08-24 can be used to keep a good responsivity of the speed loop, with anti-interference capacity in low-frequency bands improved
and speed feedback overshoot unaffected.
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9.2.10 Group H09: Automatic Gain Adjustment Parameters

Name Automatic gain adjustment mode Sett!ng Durlnvg Related PST
HOO9- Condition | operation Mode
00 . .
Value 0to? Unit Eﬁgctlve Immediate- Default 0
Range Time ly

Defines different gain adjustment modes. Related gain parameters can be set manually or automatically according to
the rigidity meter.

Value Meaning Description
0 Invalid, gain parameters tuned manually
1 Valid, gain parameters tuned automatically | The 2nd gain does not change automatically based on
based on the rigidity meter setting the rigidity meter setting.
Positioning mode. Gain parameters are The 2nd gain changes automatically based on the rigidi-
2 tuned automatically based on the rigidity ty meter setting. It is one rigidity level higher than the 1st
meter setting. gain but does not exceed the highest rigidity level.
- Setting During Related
Name Rigidity level Condition | operation Mode PST
H09-01
Value 0to3l Unit Eﬁgctlve Immediate- Default O
Range Time ly

Defines the rigidity level of the servo system. The higher the rigidity level, the stronger the gains and the quicker the
response will be. But an excessively high rigidity level will cause vibration

The setpoint 0 indicates the lowest rigidity and 31 indicates the highest rigidity.

. Settin Durin Related
Name Adaptive notch mode ng 'S PST
Condition | operation Mode
H09-02
Value . Effective | Immediate-
Oto4 Unit - Default 0
Range Time ly
Defines the operation mode of the adaptive notch.
Value Meaning
0 Parameters of the 3rd and 4th adaptive notches are not updated, but can be manually set.
1 One adaptive notch (3rd notch) is valid and its parameters are updated in real time based on vibration. The pa-
rameters cannot be set manually.
2 Two adaptive notches (3rd and 4th notches) are valid and their parameters are updated in real time based on
vibration. The parameters cannot be set manually.
3 Only resonance frequency is detected and displayed in H09-24.
4 The 3rd and 4th notches are cleared and their settings are restored to default.
S . Settin Durin Related
Name Online inertia auto-tuning mode ng ' PST
Condition | operation Mode
H09-03
Value . Effective | Immediate-
O0to3 Unit - Default 0
Range Time ly
Defines whether to enable online inertia auto-tuning and the inertia ratio update speed during online inertia au-
to-tuning.
Value Meaning Description
0 Disabled
1 Enabled, changing slowly Applicable to the scenario where the actual load inertia ratio changes slowly.
2 Enabled, changing normally Applicable to the scenario where the actual load inertia ratio changes slowly.
3 Enabled, changing quickly Applicable to the scenario where the actual load inertia ratio changes quickly.
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Low-frequency resonance suppression Setting During Related
Name . . P
mode Condition | operation Mode
H09-04
Value 0to1l Unit i Effgctlve Immediate- Default 0
Range Time ly
Defines the low-frequency resonance suppression mode.
Value Meaning
0 Manually set parameters of low-frequency resonance suppression filter (H09-38 and H09-39)
1 Automatically set parameters of low-frequency resonance suppression filter (H09-38 and H09-39)
S . Setting Related
Name Offline inertia auto-tuning mode Condition At stop Mode PST
H09-05
. Effecti | iate-
Value Range Otol Unit - gctlve mmediate Default 0
Time ly

Defines the offline inertia auto-tuning mode. The offline inertia auto-tuning function can be enabled through HOD-02.

Value Meaning Description

Positive/Negative trian- | Applicable to the scenario where the motor move-

0
gle wave mode able travel is short.

Applicable to the scenario where the motor move-

1 JOG mode .
able travel is long.

For details about offline inertia auto-tuning, see “6.2.1 Offline Inertia Auto-Tuning”.

L . Setting Related
N Max. d of t to-t At st PST
ame ax. speed of inertia auto-tuning Condition stop Mode
H09-06
V, Effecti | iate-
alue | 100t0 2000 | Unit RPM ective | Immediate- | 1 tauilt 500
Range Time ly

Defines the maximum permissible motor speed reference in the offline inertia auto-tuning mode.

During inertia auto-tuning, the higher the speed, the more accurate the auto-tuned values. Use the default setpoint in
general cases.

Time constant for accelerating to the .
Name maximum speed during inertia au Setting At sto Related PST
P ) & Condition P Mode
H09-07 to-tuning
Value . Effective || diate-
U 2010800 Unit ms CHVE | IMMECIAteT | pofault 125
Range Time ly

Defines the time for the motor to accelerate from 0 RPM to the maximum speed of inertia auto-tuning (H09-06) during
offline inertia auto-tuning.

. Setting Related
N Inerti to-t int [ At st PST
ame nertia auto-tuning interva Condition stop .
H09-08
V. Effecti | diate-
alue 5010000 | Unit ms ective | Immediate- | pefault 800
Range Time ly

Defines the interval time between two consecutive speed references when H09-05 (Offline inertia auto-tuning mode)
is set to 1 (Positive/Negative triangular wave mode).

Number of motor revolutions per iner- Settin . Related
Name . . P . .g At display PST
tia auto-tuning Condition Mode
H09-09
Val Effecti
dUE 1 000t02.00|  Unit r ectve : Default .
Range Time
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Defines the motor revolutions per inertia auto-tuning when H09-05 (Offline inertia auto-tuning mode) is set to 1 (Posi-
tive/Negative triangular wave mode).

¢ Note:

When using the offline inertia auto-tuning function, check that the travel distance of the motor at the stop position is
larger than the value of H09-09. If not, decrease the value of H09-06 (Maximum speed for inertia auto-tuning) or HO9-
07 (Time constant for accelerating to max. speed during inertia auto-tuning) properly until the motor travel distance

fulfills the requirement.

Settin Duri Related
Name 1st notch frequency I Ag urln.g PS
Condition | operation Mode
HO09-12
Value | 04000 | Unit Hz Bffective | Immediate- | ¢ it 4000
Range Time ly
Defines the center frequency of the notch, which is the mechanical resonance frequency.
In the torque control mode, setting the notch frequency to 4000 Hz deactivates the notch function.
ti Duri Related
Name 1st notch width level Set mg “”'Tg elate PS
Condition | operation Mode
H09-13
Val Effecti | diate-
€ 0020 Unit . ectve | IMmmEAIate | pefault 2
Range Time ly
Defines the width level of the notch. Use the default value in general cases.
Width level is the ratio of the notch width to the notch center frequency.
Setti Duri Related
Name 1st notch depth level € |ng ur|n.g elate PS
Condition | operation Mode
H09-14
Val Effecti | diate-
€ 0to99 Unit . ectve | IMmmEAIate | pefault 0
Range Time ly

Defines the depth level of the notch.

The depth level of the notch is the ratio between the input to the output at the notch center frequency.

The higher the setpoint, the lower the notch depth and the weaker the mechanical resonance suppression will be.

Note that an excessively high setpoint may cause system instability.

For the use of notch, see “6.6 Vibration Suppression”.

Setting During Related
N 2nd notch fi PS
ame nanotchireguency Condition | operation Mode
H09-15
Value | 5 04000 | Unit Hz Effective | Immediate- | ¢ it 4000
Range Time ly
Setti Duri Related
Name 2nd notch width level € |ng ur|n.g elate PS
Condition | operation Mode
H09-16
v Effective | | iate-
alue 0to20 Unit - ?Ctlve mmediate Default 2
Range Time ly
i Duri R
Name 2nd notch depth level Sett!rTg “”'Tg elated PS
Condition | operation Mode
H09-17
Val Effecti | diate-
€ 0to99 Unit . ectve | IMmEAIate | pefault 0
Range Time ly

Description of the 2nd notch parameters is the same as that of the 1st notch parameters.




-430-

List of Parameters

Setting During Related
N 3rd notch fi PS
ame ra notch frequency Condition | operation Mode
HO09-18
V Effecti | iate-
alue | ot04000 | Unit Hz ective. | Immediate- | o tautt 4000
Range Time ly
Setti Duri Related
Name 3rd notch width level € mg “”'Tg elate PS
Condition | operation Mode
H09-19
Val Effecti | diate-
€ 01020 Unit . ectve | IMmEAIAtE | pefault 2
Range Time ly
i Duri R
Name 3rd notch depth level Sett_ln.g urln.g celated PS
Condition | operation Mode
H09-20
Value 01099 Unit ) Eff?ctlve Immediate- Default 0
Range Time ly

For the 3rd notch parameters, see parameters H09-12, H09-13, and H09-14.

Note:

The 3rd notch can be configured as an adaptive notch (H09-02 set to 1 or 2). In this case, the notch parameters are
updated automatically by the servo drive and cannot be modified manually. When the notch frequency is 4000 Hz,
the notch function is disabled.

Setti Duri Related
Name 4th notch frequency € |ng ur|n.g elate PS
Condition | operation Mode
H09-21
. | L
Value | o 154000 | Unit Hz Effective | Immediate- | ¢ uie 4000
Range Time ly
i Duri R
Name 4th notch width level SettfrTg urln.g elated PS
Condition | operation Mode
H09-22
Value 01020 Unit ] Ef'feictlve Immediate- Default 5
Range Time ly
. Duri
Name 4th notch depth level Sett'erg urm.g Related PS
Condition | operation Mode
H09-23
V. Effecti I diate-
alue | 09 Unit . ective | Immediate- | pefault 0
Range Time ly

For the 4th notch parameters, see parameters H09-12, H09-13, and H09-14.

Note:

The 4th notch can be configured as an adaptive notch (H09-02 set to 1 or 2). In this case, the notch parameters are
updated automatically by the servo drive and cannot be modified manually. When the notch frequency is 4000 Hz,
the notch function is disabled.

H09-24

Setting . Related
N Auto-tuned f At displ PS
ame uto-tuned resonance frequency Condition isplay Mode
Val Effecti
aiue 0to2 Unit Hz e.c e - Default 0
Range Time

When H09-02 (Adaptive notch mode) is set to 3, the current mechanical resonance frequency is displayed.
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Setti Duri Related
Name | Torque disturbance compensation gain € |ng ur|n.g elate PS
Condition | operation Mode
H09-30
Val Effecti | diate-
dU€ ] 00t0100.0 | Unit % Sctive | IMmEdIate™ | pegaul 0.0
Range Time ly

Sets the torque disturbance compensation gain in non-torque control modes.

Torque disturbance compensation can suppress impact of external disturbance torque on the speed. The larger the
setpoint, the better the compensation effect and anti-interference performance will be. But an excessively high set-
point will cause vibration and noise. This parameter must be used together with H09-31.

Filter time constant of torque disturbance Setting Con- | During opera-
Name observer ditlgon tlgon Related Mode Ps
H09-31
Value 0.00 to 25.00 Unit ms Effective Immediatel Default 0.50
Range ’ ) Time Y :

Sets the filter time constant of torque disturbance compensation filter in non-torque control modes.

This parameter has the smoothing effect on disturbance torque compensation (H09-30). The larger the setpoint, the
more slowly the disturbance torque compensation takes effect. But the noise will be reduced.

Set H09-31 to a larger value first, and then increase the value of H09-30 gradually from 0 to a certain value at which
disturbance observer achieves the desired effect. Finally, gradually decrease the value of H09-31 on the condition
that the disturbance observer keeps valid.

Name Low-frequency resonance frequenc Setting During Related P
q y g y Condition | operation Mode
H09-38
. | L
Value 1 0461000  Unit Hz Effective | Immediate- | p e it 100.0
Range Time ly

Sets the frequency of low-frequency resonance suppression filter in position control and fully closed-loop control
modes. When it is set to 100.0 Hz, the filter is invalid.

When H09-04 is set to 1 (Automatically set parameters of low-frequency resonance suppression filter), this parameter
is automatically set by the servo drive.

Name Filter setting of low-frequency reso- Setting During Related p
nance frequency Condition | operation Mode
H09-39
Value 0to 10 Unit ) Eﬁgctlve Immediate- Default 5
Range Time ly

Defines the width level of the low-frequency suppression notch in position control and fully closed-loop control
modes. Use the default value in general cases.

F fi -
Value Center reque_ncy or Suppres Width for Suppression
sion
0 H09-38 0, only vibration at the center frequency suppressed
1t010 H09-38 H09-38 x H09-39 x 4%

A large setpoint of H09-39 increases the frequency range of low-frequency resonance suppression but prolongs the
positioning time. A small setpoint of H09-39 cannot suppress low-frequency resonance in the application (such as
belt) where vibration frequency of the load changes. Thus, set this parameter repeatedly to seek the best effect.
When H09-04 is set to 1 (Automatically set parameters of low-frequency resonance suppression filter), this parameter
is automatically set by the servo drive.

When H09-38 is set to 100.0 Hz, the filter is invalid.

9.2.11 Group HOA: Fault and Protection Parameters
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. . Setting During Related
N R f L . -
ame etentive upon power failure Condition operation Mode
HOA-03
Value 0to1l Unit i Effgctlve Immediate- Default 0
Range Time ly
Sets whether to enable the retentive upon power failure function.
Value Function Description
0 Disabled | The function is disabled.
The function is enabled. The servo drive automatically saves the encoder feedback pulse
1 Enabled |count (HOB-17) at power failure, which can be viewed in the corresponding parameter after
next power-on.
- . . Setting Con-
ame Motor overload protection gain dition At stop Related Mode
HOA-04
%’;‘:}”gi 50 to 300 Unit % Efﬁf}:'e"e Immediately |  Default 100

Determines the motor overload duration before Er.620 (Motor overload) is reported.

You can change the setpoint to advance or delay the time when overload protection is triggered based on the motor
temperature. The setpoint 50% indicates the time is cut by half; 150% indicates the time is prolonged by 50%.

Set this parameter based on the actual temperature of the motor.

Setti Duri Related
Name Overspeed threshold € |ng urlnlg elate PST
Condition | operation Mode
HOA-08
V Effecti | iate-
alve | 510000 | Unit RPM ective | Immediate-| o i¢ 0
Range Time ly
Defines the overspeed threshold of the motor.
Value Overspeed Threshold Er.500 Detecting Condition
0 Max. motor speed x 1.2
HOA-08 = (Max. motor speed x 1.2)
After detecting that th d feedback i
Overspeed threshold: Max. motor speed erdetecting that the speed feedbackis
<12 larger than the overspeed threshold for sev-
1t0 10000 X 1. eral times, Er.500 (Overspeed fault) occurs.
HOA-08 > (Max. motor speed x 1.2)
Overspeed threshold: HOA-08
. - Setting Related
Name Maximum position pulse frequency Condition At stop Mode P
HOA-09
V Effecti | iate-
alue 1 00t04000 | Unit KHz ective | Immediate- | et 4000
Range Time ly

Sets the maximum frequency of input pulses when the position reference source is set to pulse input (H05-00 set to 0)
in the position control mode.

If the actual input pulse frequency is greater than the value of HOA-09, Er.B01 (Position reference input abnormal) will

occur.
Setti Duri
. . L ¢ |n.g UrNe 1 Related

Name Threshold of excessive position deviation Condi- opera- Mode P
HOA-10 tion tion

Val Encod f Effecti I di-

aUe 101073741824 Unit ncoder/reference | Bffective | Immedi- | o\ | 3145708

Range unit Time ately
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The default value is 3145728.
Defines the threshold for excessive position deviation in the position control mode.

When the position deviation exceeds this threshold, the drive reports Er.BO0 (Excessive position deviation).

. . Settin Durin Related
Name Runaway protection selection I .g ur Ag PST
Condition | operation Mode
HOA-12
Val Effecti | diate-
alue Otol Unit - ejc e mmediate Default 1
Range Time ly
Sets whether to enable the runaway protection function.
Value Function Description
. In the applications where the motor drives vertical axis or is driven by load, set HOA-
0 Disabled : .
12 to 0 to disable runaway fault (Er.234) detection.
1 Enabled Enable the runway protection function.
Name Threshold of low-frequency resonance Setting During Related p
position deviation Condition | operation Mode
HOA-16
Val Encod Effecti | diate-
FE€ 101000 Unit neoder ectve | IMmmEAIAte | pefault 5
Range unit Time ly

Sets the position deviation threshold at which the servo drive detects low-frequency resonance when the automatic
low-frequency resonance suppression function is enabled (H09-04 set to 1).

The system considers that low-frequency resonance occurs when the position deviation exceeds H0A-16. Resonance

may be detected more easily if this parameter is set to a small value.

. . . Setting Related
N Posit tt t At st P
ame osition setting uni Condition stop Mode
HOA-17
Val Effecti | diate-
aiue Otol Unit - ?C e | immediate Default 0
Range Time ly
Defines the unit for the position settings in H05-21, H05-22, and HOA-10.
Value Description
0 Encoder unit
1 Reference unit
) ) Setting Related
Name DI8 filter t tant - At st -
ilter time constan Condition stop Mode
HOA-19
Val Effecti Next -
FE 010255 Unit 25ns ectve | REEPOWT 1 pefault 80
Range Time er-on
) . Setting Related
N DI9 filter t tant At st -
ame ilter time constan Condition stop Mode
HOA-20
V, Effecti Next -
alue | 15955 Unit 25ns ective | NeXtPOW- | 1y fault 80
Range Time er-on

DI8 and DI9 are high-speed DI terminals. When peak interference exists on the external input signals, set HOA-19 or
HOA-20 to eliminate the peak interference.

€ Note:

The oscilloscope in Inovance software tool displays DI8 and DI9 signals before filtering, and does not display signals
of width lower than 0.25 ms.
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Filter time constant of low-speed pulse Setting Related
Name . . " At stop P
input terminal Condition Mode
HOA-24
Val Effecti Next -
aiue 0to 255 Unit 25ns ?C e extpow Default 30
Range Time er-on

Sets the filter time constant of low-speed pulse input terminal which is used (H05-01 set to 0) when the position refer-
ence source is pulse input (H05-00 set to 0) in the position control mode.

When peak interference exists in the low-speed pulse input terminal, set HOA-24 to suppress the peak interference
and prevent motor malfunction due to interference signal input to the servo drive.

Max. Frequency Recommended Filter Time Constant (Unit: 25 ns)
<167k 30
167 kto 250 k 20
250 k to 500 k 10
Filter time constant of speed feedback Setting Related
Name . . At stop -
display value Condition Mode
HOA-25

Value 1 1 5000 Unit ms Effective | Immediate- | et 50
Range Time ly

Sets the filter time constant of speed feedback signal to make the speed smoother.

- Setting Related
N Mot load shield At st -
ame otor overload shielding condition stop Mode
HOA-26
Val Effecti | diate-
aiue Otol Unit - e.c Ve mmediate Default 0
Range Time ly
Defines whether to enable motor overload detection.
Value Function
0 Not shield
1 Disable motor overload warning (Er.909) and fault detection (Er.620)
€ Note:

Take caution when using the motor overload shielding function as it may easily lead to motor damage.

. . Setting Related
N S d DO filter t tant At st -
ame pee ilter time constan condition stop Mode
HOA-27
Val Effecti | diate-
FE 1 0105000 Unit ms ectve | IMmmEAIate | pefault 10
Range Time ly

Defines the low-pass filter time constant of the speed information for speed feedback and position references.

HOA-27 is used for speed-related DO signals (motor rotation output TGON, speed matching V-CMP, speed reached
V-ARR, and zero speed signal ZEROQ). For details about the four DO signals, see “5.3.5 Speed-related DO Signals”.

HOA-27 defines the filter time constant for the position reference to convert to speed.

Setting Related
N drat der filter ti tant At st -
ame | Quadrature encoder filter time constan Condition stop Mode
HOA-28
Value . Effective | Next -
; 0to 255 Unit 25ns . W extpow Default 30
Range Time er-on
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This parameter is used to suppress peak interference on feedback signals from the incremental quadrature encoder.

The recommended filter time constants based on the actual motor speeds are listed as follows:

Actual Motor Speed (Unit: RPM) Recommended Filter Time Constant (Unit: 25 ns)
4000 to 6000 20
<4000 30
Name Filter time cqnstant of high—speed pulse Sett.irTg At stop Related p
input terminal Condition Mode
HOA-30
Val Effecti Next -
aiue 0to 255 Unit 25ns ?C e extpow Default 3
Range Time er-on

Sets the filter time constant of high-speed pulse input terminal which is used (H05-01 set to 1) when the position
reference source is pulse input (H05-00 set to 1) in the position control mode.

When peak interference exists in the high-speed pulse input terminal, set HOA-30 to suppress the peak interference
and prevent motor malfunction due to interference signal input to the servo drive.

Recommended Filter Time Constant
Max. Frequency .
(Unit: 25 ns)
500kto1M 5
>1M 3
Name Time window of locked rotor over-tem- | Setting During Related
perature protection Condition | operation Mode
HOA-32
Val Effecti [ diate-
FU€ 1 10t065535 | Unit ms ectve 1 IMMEAAe | pefault 200
Range Time ly

Defines the over-temperature duration before Er.630 (Motor stall) is detected by the servo drive.

HOA-32 can be used to adjust the sensitivity of motor stall over-temperature detection.

Narme Locked rotor over-temperature protec- Setting During Related
tion Condition | operation Mode
HOA-33
Val Effecti | diate-
aiue Otol Unit - e.c e mmediate Default 1
Range Time ly
Defines whether to enable the detection for Er.630 (Motor stall over-temperature protection).
Value Function
0 Shield detection
1 Enable detection
Encoder multi-turn overflow fault selec-|  Settin Related
Name . . .g At stop PST
tion Condition Mode
HOA-36
Val Effecti I diate-
aue Oto1 Unit . ectve | IMMEAIaE | pefault 0
Range Time ly

Defines whether to shield the encoder multi-turn overflow fault in the absolute position linear mode (H02-01 set to 1).

Value Function
0 Not shield
1 Shield
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o . Setting Related
N Soft limit funct At st PST
ame oft limit function Condition stop Mode
HOA-40
V Effecti | iate-
alue Oto2 Unit 1 gctlve mmediate Default 0
Range Time ly
Value Function
0 Disabled
1 Enabled immediately after power-on
2 Enabled after homing
Setti Related
Name Soft limit maximum value € |ng At stop elate PST
Condition Mode
HOA-41
Val 2147483648 to Refi Effecti | diate-
alue Unit | Cooenee ective | IMMEAIAe” | pefault | 2147483648
Range +2147483647 unit Time ly
Setti Related
Name Soft limit minimum value € |ng At stop elate PST
Condition Mode
HOA-43
V. -2147483648 to Ref Effecti | diate-
alue Unit | Cooenee ective | Immediate- | faule | -2147483648
Range | 42147483647 unit Time ly

Soft limit setting:
When HOA-40 is set to 0, the soft limit function is disabled.

When HOA-40 is set to 1, the soft limit function is enabled immediately after the servo drive is powered on. When the
absolute position counter (HOB-07) is greater than the value of HOA-41, the servo drive reports the warning Er.950 and
stops at the forward limit. When the absolute position encounter (HOB-07) is smaller than the value of HOA-43, the
servo drive reports the warning Er.952 and stops at the reverse limit.

When HOA-40 is set to 2, the soft limit function is enabled after homing at power on. When the absolute position
counter (HOB-07) is greater than the value of H0A-41, the servo drive reports the warning Er.950 and stops at the
forward limit after homing. When the absolute position encounter (H0B-07) is smaller than the value of HOA-43, the
servo drive reports the warning Er.952 and stops at the reverse limit after homing.

Settin Durin Related
Name Brake protection detection function . .g ur .g ALL
Condition | operation Mode
HOA-47
val Effective | Immediate-
aiue Otol Unit - ?c Ve | mmediate Default 0
Range Time ly

When this parameter is set to 0, the brake protection detection function is disabled. When this parameter is set to 1,
the function is enabled.

Name Soft limit function Sett.|r1g Dur|n.g Related ALL
Condition | operation Mode
HOA-48
Val Effecti | diate-
FU€ ] 0103000 | Unit % ective | Immediate” | pefault 30.0
Range Time ly

Z-shaft gravity load auto-tuning is performed when HOD-24 is set to 1. The auto-tuned result is stored to HOA-48 after
auto-tuning is successful. You can also manually set this parameter.

9.2.12 Group HOB: Monitoring Parameters

Related
Name Actual motor speed elate PST
Mode
HOB-00 Type At display
Value . Unit RPM Default .
Range
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Indicates the actual motor speed after round-off, which is accurate to 1 RPM.

Set in HOA-25 (Filter time constant of speed feedback display value) the filter time constant for HOB-00.

Related

N Speed ref PS
ame peed reference Mode
HOB-01 Type At display
Value . Unit RPM Default .
Range

Indicates the present speed reference (accurate to 1 RPM) of the drive in the position and speed control modes.

Related
Name Internal torque reference elate PST
Mode
HOB-02 Type At display
Val
alue - Unit % Default -
Range

Displays the present torque reference (accurate to 0.1%). The value 100.0% corresponds to the rated torque of the
motor.

Related
Name Monitored DI status elate PST
Mode
HOB-03 Type At display
Val
aiue - Unit - Default -
Range

Displays the level status of nine Dis without filtering.

Upper LED segments ON: high level (indicated by "1")
Lower LED segments ON: low level (indicated by "0")

For example, if DI1 is low level and DI2 and DI9 are high level, the binary value is 111111110, the decimal value of
HOB-03 read from Inovance software tool is 510.

The keypad displays as follows:
DI8

EHCHCH:H
0.0.0,0,0

HighHighHighHighHighHighHighHighLow
11 1 1 1 1 1 1 0

Name Monitored DO status AR PST
Mode
HOB-05 Type At display
Val
aiue - Unit - Default -
Range
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Displays the level status of five DOs without filtering.

Upper LED segments ON: high level (indicated by "1")

Lower LED segments ON: low level (indicated by "0")

For example, if DO1 is low level and DO2 and DO5 are high level, the binary value is 11110, and the decimal value of
HOB-05 read from Inovance software tool is 30.

The keypad displays as follows:

DO4 DO2
DOS‘ DO3‘ DO1

UMHHW
. 0000 0. [0

o TDoro TDo

HighHighHighHighLow
1 1 1 1 0

Related
Name Absolute position counter elate PST
Mode
HOB-07 Type At display
Val Refi
aiue - Unit € ere-nce Default -
Range unit

Indicates the present absolute position (reference unit) of the motor in the position control mode.

This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

Related
N Mechanical [ PST
ame echanical angle Mode
HOB-09 Type At display
Value . Encoder
- Unit . Default -
Range unit

Displays the present mechanical angle (encoder unit) of the motor. The setpoint 0 indicates the mechanical angle is 0°.

HO0B-09

Actual mechanical angle = HOB.ogmax,valueﬂX%O'oﬂ

Maximum value of HOB-09 for an incremental encoder: Number of encoder pulses per revolution x 4 - 1. For example,
for the 2500-PPR incremental encoder, the maximum value of HOB-09 is 9999.

Maximum value of HOB-09 for an absolute encoder is 65535.

Related
Name Electrical [ PST
ectrical angle Mode
HOB-10 Type At display
Value - Unit ° Default -
Range

Indicates the present electrical angle of the motor, which is accurate to 0.1°.

The electrical angle variation range is £360.0° during rotation. If the motor has four pairs of poles, each revolution
generates four rounds of angle change from 0° to 359° . Similarly, if the motor has five pairs of poles, each revolution
generates five rounds of angle change from 0° to 359°.

Name Speed corresponding to the position Related p
reference Mode
HOB-11 Type At display
V,
alue . Unit RPM Default .
Range

Displays the speed corresponding to the position reference per control cycle of the servo drive in the position mode.

HOA-27 defines the filter time constant for the position reference to convert to speed.
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Related
N A load rati PST
ame verage load ratio Mode
HOB-12 Type At display
Val
aiue - Unit % Default -
Range

Displays the percentage of the average load torque to the rated torque of the motor, which is accurate to 0.1%. The
value 100.0% corresponds to the rated torque of the motor.

Name Input position reference counter Related P
putp Mode
HOB-13 Type At display
V. Ref
— - Unit € erg?nce Default -
Range unit

Counts and displays the number of position references not divided or multiplied by the electronic gear ratio during
servo running in the position mode.

This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

Related
Name Encoder position deviation counter elate P
Mode
HOB-15 Type At display
Val Encod
alue - Unit ncg e Default -
Range unit

Counts and displays the position deviation value after being divided or multiplied by the electronic gear ratio in the
position mode.

This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

€ Note:
HOB-15 can be cleared when the condition defined in H05-16 (Clear action) is met.

Related
Name Feedback pulse counter elate PST
Mode
HOB-17 Type At display
Value . Encoder
- Unit . Default -
Range unit
Counts the position pulses fed back by the encoder in any control mode.
This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.
R
Name Total power-on time elated PST
Mode
HOB-19 l Type At display
V.
alue - Unit S Default -
Range

Records the total operating time of the servo drive.

This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

€ Note:
If the servo drive is switched on and off repeatedly within a short period of time, a deviation within 1 hour may be
present in the total power-on time record.

Related
N All li [t PST
ame sampling voltage Mode
HOB-21 Type At display
Value - Unit % Default -
Range

Displays the actual sampling voltage of Al1, which is accurate to 0.01 V.
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Related
N Al2 li [t PST
ame sampling voltage Mode
HOB-22 l Type At display
V,
aiue - Unit % Default -
Range
Displays the actual sampling voltage of Al2, which is accurate to 0.01 V.
Related
Name RMS value of phase current elate PST
Mode
HOB-24 l Type At display
V
aiue - Unit A Default -
Range
Displays the RMS value of the phase current of the servo motor, which is accurate to 0.01 A.
Related
N B [t PST
ame us voltage Mode
HOB-26 l Type At display
V,
alue - Unit Y Default -
Range
Displays the DC bus voltage of the main circuit input voltage after rectification, which is accurate to 0.01 V.
Related
Name Module temperature elate PST
Mode
HOB-27 Type At display
Val .
alue - Unit °C Default -
Range

Indicates the temperature of the module inside the servo drive, which can be used as a reference for estimating the
actual temperature of the drive.

Setting During Related
N Fault | PST
ame auttiog Condition | operation Mode
HOB-33
\% Effecti I diate-
alue 0to9 Unit - gctlve mmediate Default 0
Range Time ly
Selects the latest 10 faults of the servo drive you want to view.
Value Fault
0 Current fault
1 Last fault
2 Last 2nd fault
9 Last 9th fault
Related
Name Code of the selected fault elate PST
Mode
HOB-314 Type At display
Val
aiue - Unit - Default -
Range
Ti
Name ime stamp upon occurrence of the Related PST
selected fault Mode
HOB-35 Type At display
Value - Unit S Default -
Range




List of Parameters

Name Motor speed upon occurrence of the Related pST
selected fault Mode
HOB-37 Type At display
V
alue - Unit RPM Default .
Range
Name Motor phase U current upon occurrence Related psT
of the selected fault Mode
HOB-38 Type At display
Val
alue - Unit A Default -
Range
M
Name otor phase V current upon occurrence Related PST
of the selected fault Mode
HOB-39 Type At display
Val
alue - Unit A Default -
Range
Name Bus voltage upon occurrence of the Related pST
selected fault Mode
HOB-40 Type At display
Val
aiue - Unit \ Default -
Range
Name Input terminal status upon occurrence Related psT
of the selected fault Mode
HOB-41 Type At display
Val
aiue - Unit - Default -
Range
Name Output terminal status upon occur- Related PST
rence of the selected fault Mode
HOB-42 Type At display
Val
alue - Unit - Default -
Range
HOB-34 to HOB-42 display relevant parameter information when the fault selected in HOB-34 occurs.
Related
Name Position deviation counter elate P
Mode
HOB-53 Type At display
Val Ref
alue - Unit € ergnce Default -
Range unit

Indicates the position deviation value which has not been divided or multiplied by the electronic gear ratio in the

position control mode. This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

Position deviation (reference unit) is the value obtained after encoder position deviation calculation. The precision is
compromised during division.

HOB-55

Name Actual motor speed
Value . Unit RPM
Range

Type

At display

Related
Mode

PST

Default

Indicates the actual value of motor speed, which is accurate to 0.1 RPM.

This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

HOA-25 (Filter time constant of speed feedback display value) can be used to set the filter time constant of the speed

feedback.
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HOB-58

Name

Mechanical absolute position (low 32
bits)

Value
Range

Encoder

- Unit .
unit

Type

At display

Related
PST
Mode
Default 0

Displays the low 32-bit value (encoder unit) of the mechanical position feedb

ack when the

absolute encoder is used.

HOB-60

Name

Mechanical absolute position (high 32
bits)

Value
Range

Encoder

- Unit .
unit

Type

At display

Related
PST
Mode
Default 0

Displays the high 32-bit value (encoder unit) of the mechanical

position feedback when the absolute encoder is used.

HOB-64

Name Real-time position reference counter

Value . Reference
- Unit .

Range unit

Type

At display

Related
Mode

PST

Default

Displays the value of the position reference counter before being divided or multiplied by the electronic gear ratio.
This value is independent of the servo drive status and the control mode.

Number of absolute encoder revolu- Related
Name . PST
tions Mode
HOB-70 Type At display
V,
alue . Unit 1Rev Default .
Range
Indicates the number of revolutions of the absolute encoder.
Position of the absolute encoder within Related
Name PST
oneturn Mode
HOB-71 Type At display
V, E
alue - Unit nco_der Default -
Range unit
Displays the position feedback of the absolute encoder within one turn.
Absolute position of absolute encoder Related
N PST
ame (low 32 bits) Mode
HOB-77 Type At display
E
Value - Unit nco-der Default -
Range unit
Displays the low 32-bit value of the position feedback of the absolute encoder.
Absolute position of absolute encoder Related
N PST
ame (high 32 bits) Mode
HOB-79 Type At display
E
Value - Unit ncoFier Default -
Range unit
Displays the high 32-bit value of the position feedback of the absolute encoder.
Single-turn position of the rotating load Related
N PST
ame (low 32 bits) Mode
HOB-81 Type At display
Value ] Unit Enconer Default )
Range unit
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rotation mode.

Displays the low 32-bit value of the position feedback of the rotating load when the absolute system works in the

Single-turn position of the rotating load
Name . .
(high 32 bits)
HOB-83
Value . Encoder
- Unit .
Range unit

Type

At display

Related
Mode

PST

Default

rotation mode.

Displays the high 32-bit value of the position feedback of the rotating load when the absolute system works in the

Name

HOB-85

Single-turn position of the rotating load

Value
Range

Unit

Reference
unit

Type

At display

Related
Mode

PST

Default

rotation mode.

Displays the high 32-bit value of the position feedback of the rotating load when the absolute system works in the

9.2.13 Group HOC: Communication Parameters

Setti Duri Related
Name Servo drive axis address € mg ur|n.g elate PST
Condition | operation Mode
HOC-00
Val Effecti | diate-
€017 Unit . ectve | IMmediates | pefault 1
Range Time ly

Sets the servo drive axis address.

0: Broadcast address. The host controller writes all servo drives through the broadcast address. The servo drives act
after receiving the frame with the broadcast address and do not return a response.

1to 127: When multiple servo drives are networked, each servo drive has a unique address; otherwise, communica-

tion may fail.
i Duri R
Name Baud rate of the serial port Sett_mg urln.g elated PST
Condition | operation Mode
HOC-02 =
V E i | iate-
alue 0105 Unit ] éctlve mmediate Default 5
Range Time ly
Defines the communication rate between the servo drive and the host controller.
Value Baud Rate
0 2400 kbp/s
1 4800 kbp/s
2 9600 kbp/s
3 19200 kbp/s
4 38400 kbp/s
5 57600 kbp/s
The baud rate set in the servo drive must be the same as that in the host controller. Otherwise, communication will
fail.
Name Modbus data format S ett,l,n & Durmg op-|Related PST
Condition eration Mode
HOC-03 l P "
Value 0to3 Unit i E e.ctlve Immediate- Default 0
Range Time ly
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Defines the data check mode between the servo drive and the host controller during communication.

Value Data Format
0 No check, two stop bits
1 Even check, one stop bit
2 0dd check, one stop bit
3 No check, one stop bit

The data format of the servo drive and the host controller must be the same; otherwise, the communication fails.

HOC-08

Setti Duri -lRelated
Name CAN communication rate € ,I, ne “””,g op crate PST
Condition eration Mode
V. Effecti | diate-
A Oto7 Unit ective | Immediate- | e it 5
Range Time ly

Defines the communication rate between the drive and the host controller in the CANlink or CANopen mode.

Value Communication Rate
0 20k
1 50 k
2 100 k
3 125k
4 250 k
5 500 k
6 1M
7 1M
The communication rates of the servo drive and the host controller must be the same; otherwise, the communication
fails.
ti Related
Name Communication VDI Set mg At stop S PST
Condition Mode
HOC-09
Val Effecti | diate-
aiue Otol Unit ejc e mmediate Default 0
Range Time ly
Defines whether to use the VDI.
Value Meaning
0 Disabled
1 Enabled
Setti Duri Related
Name VDI default value upon power-on € |ng ur|n.g elate PST
Condition | operation Mode
HOC-10
Val Effecti Next -
aiue 0to 65535 Unit ?C e extpow Default 0
Range Time er-on
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Sets the VDI default value upon power-on.

Use the VDI according to the following procedure:

Set
HOC-09tol.| ~— T~ Enable communication VDI.

L

SetHOC-10. | - - - —--—--—-————— Set the VDI default virtual level value after power-on.

|

Set VDI
parameters | - - - - —-————- - —— ——  Setthe DI functions of the VDI terminals and select terminal logic.
in group H17.

SetH31-00. | - - -----———————— Set the VDI terminal logic.

End

The VDI logic is determined by HOC-10 upon first power-on. Thereafter, the VDI logic is determined by H31-00 (VDI
virtual level).

The value of HOC-10 displayed on the keypad is decimal, and H31-00 is not displayed on the keypad. In the converted
binary value of HOC-10 (H31-00), "bit(n) = 1" indicates that the logic of VDI (n+1) is "1" and "bit(n) = 0" indicates that
the logic of VDI (n+1) is "0".

Setti Related
Name Communication VDO € |ng At stop elate PST
Condition Mode
HOC-11
. | .
Value 0tol Unit ] Eﬁgctlve mmediate Default 0
Range Time ly
Defines whether to use the VDO.
Value Meaning
0 Disabled
1 Enabled
Default level of the VDO allocated with Setti Related
Name efault level o ev allocated wi e |ng At stop elate pST
function 0 Condition Mode
HOC-12
V. Effecti | diate-
alue | 1065535 | Unit - ective | Immediate- | e ult 0
Range Time ly

-445-



-446-

List of Parameters

Sets the default virtual level of the VDO allocated with function 0 (No function).

Use VDOs according to the following procedure:

Set
HOC-11to 1.

l

SetHOC-12.| - ———-—-—-————-——— Set the default virtual level value of the VDO allocated with function 0.

ffffffffffffff Enable communication VDO.

SetVDO
parameters | - - - — - ———-—-—--—-—— Setthe DO functions of the VDO terminals and select terminal logic.
in group H17.

Read H17-32| - - - - - - ——————— —  Read the output levels of the 16 VDO terminals.

End

The value of HOC-12 (H17-32) displayed on the keypad is hexadecimal. In the converted binary value of HOC-12 (H17-
32), "bit(n) = 1" indicates that the logic of VDO (n+1) is "1" and "bit(n) = 0" indicates that the logic of VDO (n+1) is "0".

You are recommended to set the VDO logic levels in group H17 be opposite to HOC-12 to facilitate differentiation.

Update parameters written through Setting During Related
Name S . . PST
Modbus communication to EEPROM Condition | operation Mode
HOC-13
Val Effecti I diate-
aue 0to1 Unit . ectve | IMmmEAIate | pefault 1
Range Time ly

Sets whether to store parameters written through Modbus communication to EEPROM.

Value Meaning
0 Not update
1 Update parameters written through communication, except groups HOB and HOD,
to EEPROM in real time
@ Note:

Modification to HOC-13 will always be updated to EEPROM.

If you do not want to retain parameter modifications upon power failure, set HOC-13 to 0. Otherwise, if a great num-
ber of parameter settings are modified and the modifications are updated to EEPROM, EEPROM will be damaged and
the servo drive reports the error Er.108 (Parameter storage fault). If you want to retain parameter modifications upon
power failure, set HOC-13 to 1.
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HOC-14

Name Modbus error code S Cen-
dition

Value | 65535 Unit 1 G

Range Time

At display

Related Mode

Default

Displays the error code when a communication fault occurs. The error code is defined as follows:

New Protocol (Standard)

Previous protocol

code

0x0001: Illegal command

0x0002: Illegal data address
0x0003: Illegal data
0x0004: Slave device fault

sum in data frame

in the running state

0x0008: Accessed parameter not exist
0x0010: Written parameter value exceeding limits
0x0080-: Written parameter modifiable only in the stop state but servo drive being

0x0002: Command code not being 0x03/0x06/0x10
0x0004: CRC checksum received and calculated by servo drive different from check-

The value of HOC-14 displayed on the keypad is hexadecimal.

Update parameters written through CAN Setting Con- | During opera-
Name communication to EEPROM dition tion relkits fiols PST
HOC-13
el Otol Unit - Effgctwe Immediately Default 0
Range Time
For details, see HOC-13.
. | buri i
Name Modbus response delay Sett|'ng con urmg opera Related Mode PST
dition tion
HOC-25
Value 0to 5000 Unit 1 Eﬁgctlve Immediately Default 1
Range Time
Defines the delay from the moment the slave receives a command to the moment the slave returns a response.
Name Sequence of Modbus.communlcatlon data Settl'ng Con- Durmg opera- Related Mode pST
bits dition tion
HOC-26
EIE Otol Unit 1 Effgctlve Immediately Default 1
Range Time
Defines the 32-bit data transmission format of Modbus communication.
Value 32-Bit Data Sequence
0 High 16 bits before low 16 bits
1 Low 16 bits before high 16 bits
Name Modbus error frame format Setting Con- | During 0pera- | g o104 Mode PST
dition tion
HOC-30
Vil Otol Unit 1 Ef'fgctlve Immediately Default 1
Range Time

Defines the protocol for reporting communication errors.

Value Meaning
0 Previous protocol
1 New Protocol (Standard)
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9.2.14 Group HOD: Auxiliary Function Parameters

Name Software reset Setzirligo(;on— At stop Related Mode
HOD-00
Value Otol Unit Eff(?ctlve Immediately Default
Range Time
Sets whether to support software reset.
Value Function Description
0 Disabled
Programs in the drive are reset automatically
similar to the program reset upon power-on
1 Enabled ( Prog . P . P )
after the software reset function is enabled,
without the need for a power cycle.

The conditions precedent are as follows:
@ Theservo is in the OFF state.

@ Thereis no non-resettable fault such as No.1 fault.

€ No EEPROM operation is performed. The software reset function is invalid when HOA-03 is set to 1.

Setting Related
Name Fault reset At sto
Condition P Mode
HOD-01
Val Effecti I diate-
alue Otol Unit ?C Ve | Immediate Default
Range Time ly
Sets whether to support fault reset.
Value Function Description
0 Disabled
When a No.1 or No.2 resettable fault occurs,
you can enable the fault reset function in the
non-operational state after rectifying the fault
cause, stopping the keypad from displaying
1 Enabled the fault and allowing the drive to enter the
"rdy" state.
When a No.3 warning occurs, you can enable
the fault reset function directly.
@ Note:

For fault classification, see “Chapter 8 CANopen Communication Cases”.

After fault reset, the keypad stops displaying the fault only, but parameter modification still does not take effect.

This function is invalid to non-resettable faults. Take caution with this function if the fault causes are not removed.

HOD-02

R . Settin Duri Related
Name Offline inertia auto-tuning I .g urln‘g
Condition | operation Mode
Val Effecti [ diate-
alue ) Unit gc ive | Immediate Default
Range Time ly

Used to enable offline inertia auto-tuning through the keypad. In the parameter display mode, switch to HOD-02 and

press SET to enable offline inertia auto-tuning.

For details about offline inertia auto-tuning, see “6.2.1 Offline Inertia Auto-Tuning”.
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Name Reserved parameter setting Related
P Condition Mode
HOD-03
Val Effecti
aiue - Unit - ?C e - Default -
Range Time
Setting During Related
N E t
ame mergency stop Condition | operation Mode
HOD-05
Val Effecti | diate-
alue Otol Unit - ejc e mmediate Default 0
Range Time ly
Sets whether to enable emergency stop.
Value Function
0 Disabled
1 Enabled
When this function is enabled, the servo drive stops immediately according to the setpoint of H02-05 regardless of its
state.
Automatic adjustment of analog chan- Setting Related
Name " At stop -
nel Condition Mode
HOD-10
V. Effecti I diate-
alue O0to2 Unit - gctlve mmeciate Default 0
Range Time ly

Sets whether to enable automatic adjustment of analog channels and selects the channel you want to adjust.

Value Function
0 Disabled
1 All adjustment
2 Al2 adjustment

When automatic adjustment of the analog channel is enabled, the drive automatically corrects the zero drift voltage
of the analog channel to improve signal detection accuracy. The zero drift value after adjustment is automatically

stored to the corresponding parameter (H03-54 or H03-59) in the servo drive.

Name Jog trial run Setting Related
& Condition Mode
HOD-11
Val . Effecti
aiue - Unit - ?C e - Default -
Range Time

The parameter to access the jog trial run function from the keypad.

You can set this parameter on the keypad to perform jog trial run. For details, see “5.4.1 Torque Reference Input

Setting”.

This function is irrelevant to the servo control mode.

Settin Duri Related
Name Forced DI/DO selection I ‘g urljg -
Condition | operation Mode
HOD-17
Value 0t03 Unit ] Effeictlve Immediate- Default 0
Range Time ly
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Defines whether to enable forced DI/DO.

Value Function
0 Disabled
Forced DI enabled, forced DO dis-
1
abled
Forced DO enabled, forced DI dis-
2
abled
3 Forced Dl and DO enabled
. Setting During Related
N Fi d DI sett .. . -
ame oree SeHing Condition | operation Mode
HOD-18
Value | o ox01FF | Unit : Effective | Immediate- | 1 it OXOLFF
Range Time ly

Defines the level logic of the DI functions set in group H03 when forced Dl is active (HOD-17 set to 1 or 3).

The value of HOD-18 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"

indicates the level logic of DI function is high level; "bit(n)

=0"indicates the level logic of the DI function is low level.

For example,
When the HOD-18 value is 0x01FE, and the corresponding binary value is 111111110, it means that the DI1 is low level
and DI2 to DI9 are high level. The nine DI levels can also be monitored through HOB-03.

DI8 DI6 D4 DI2

$ﬁﬁﬁ%

HighHighHighHighHighHighHighHighLow
11 1 1 1 1 1 1 o0

View also the DI terminal logic in group HO3 when checking whether a DI function is valid.

Setti Duri Related
Name Forced DO setting € |ng ur|n.g elate -
Condition | operation Mode
HOD-19
Val Effecti | diate-
FUE T 0to 0x001F | Unit . ectve | IMmmEAIate | pefault 0
Range Time ly

Defines whether the DO functions assigned in group H04 are active when forced DO is active (HOD-17 set to 2 or 3).

The value of HOD-19 is displayed as a hexadecimal on the keypad. When it is converted to a binary value, "bit(n) = 1"
indicates the DO function is active; "bit(n) = 0" indicates the DO function is inactive. For example,

When the HOD-19 value is 0x1E and the corresponding binary value is 11110, it indicates that the DO1 function is in-

valid and functions of DO2 to DOS5 are valid. The DO levels obtained based on the DO logics in group H04 and viewed
in HOB-05 is shown as below. Assume that DO1 to DO5 logics in group H04 are 0, indicating low level output at func-
tion valid.

DO4 DO2
DOS‘ DO3 ‘ DOl

LUE
L,

OSO:O:

Low Low Low Low High
0 0 0 0 1
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HOD-20

Settin Related
Name Absolute encoder reset selection . .g At stop ALL
Condition Mode
Value Effective | Immediate-
Oto2 Unit . Default 0
Range Time ly

Sets whether to reset the encoder internal faults and encoder feedback multi-turn data.

@ Note: When you set HOD-20 to 2 and the faults and multi-turn data are reset, an abrupt change occurs in the en-
coder absolute position, and you need to perform the mechanical homing operation.

Value Function
0 Disabled
1 Reset fault
2 Reset fault and multi-turn data
Settin Durin Related
Name Gravity load auto-tuning I .g ur .g -
Condition | operation Mode
HOD-24
Val Effecti | diate-
aiue Otol Unit e,c Ve mmediate Default 0
Range Time ly

Gravity load auto-tuning is performed when HOD-24 is set to 1. The auto-tuned result is stored to HOA-48 and the
value of HOD-24 is restored to 0 after auto-tuning is successful.

9.2.15 Group HOF: Fully Closed-Loop Parameters

HOF-00

Setti Related
Name Encoder feedback mode € |ng At stop elate P
Condition Mode
Value 0t02 Unit Eff(?ctlve Immediate- Default 0
Range Time ly

Defines the encoder feedback signal source in fully closed-loop control.

Value | Encoder feedback mode Description
Internal encoder feed-
0 back The position feedback signals come from the motor encoder.
The position feedback signals come from the fully closed-loop ex-
1 External encoder feed- ternal encoder.
back ) o
Electronic gear ratio 1 is used.
The DI with function 24 (FunIN.24: GEAR_SEL)
Internal/Extern.al encod- is used to control switchover.
5 er feedback switchover walid | der feedback. with el ) )
at electronic gear ratio Dlinvalid: Internal encoder feedback, with electronic gear ratio 1
. used
switchover
Dl valid: External encoder feedback, with electronic gear ratio 2 used
@ Note:

In the fully closed-loop control mode, the position references are from the internal, and the speed reference unit is
the internal encoder unit. Conversion is required during the speed setting; otherwise, an error will occur during run-

ning.
Setting Related
Name External encoder operation mode At sto P
P Condition P Mode

HOF-01 l =

Value Effective | Immediate-

Otol Unit - ) Default 0
Range Time ly
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Defines the feedback pulse counting direction of internal and external encoders when the motor rotates in the fully
closed-loop mode.

Value Meaning Description

The pulse feedback counter of the internal encoder (HOF-18) is
0 Standard running direction | in the same direction as that of the external encoder (HOF-20)
during rotation of the motor.

The pulse feedback counter of the counting direction of pulse
1 Reverse running direction | feedback counter of the internal encoder (HOF-18) is opposite
to the external encoder (HOF-20) during rotation of the motor.

¢ Note:
1: Ensure to check before trial run. For details, see “5.1.1 Checklist Before Running”.

2: Incorrect setting of this function will cause a runaway accident.

Setting
. A Related
Name External encoder pulses per motor revolution Condi- | Atstop Mode P
tion
HOF-04
Next
Value Effective
! 0t0 1073741824 | Unit | Externalencoderunit | | pow- | Default | 10000
Range Time er-on

Defines the pulses fed back by the external encoder per revolution of the motor.

It defines the quantity relationship between feedback pulses from the external encoder and those from the internal
encoder.

Calculate the value of this parameter through analyzing mechanical parameters. When rigid connection is applied
between the motor and the external encoder (optical scale), you can also set this parameter using the following
method:

1. Manually rotate the motor and observe HOF-18 (Feedback pulse counter of internal encoder) in the meantime.
After ensuring that the motor has rotated for a full turn (HOF-18 set to motor resolution), calculate the change of HOF-
20 (Feedback pulse counter of external encoder) and use the absolute value of the change as the value of HOF-04.

2. If HOF-18 is X1 and HOF-20 is Y1 before rotating the motor, and HOF-18 is X2 and HOF-20 is Y2 after rotating the mo-
tor, then HOF-04 = Servo motor revolution x (Y2 - Y1)/(X2 - X1). The calculated result must be positive; if not, perform
step 1 again.

For non-rigid connection, an error may exist in the calculation result.

@ Note:

Ensure that HOF-04 is set properly. Otherwise, Er.B02 (Excessive position deviation in fully closed-loop mode) may
occur after the drive operates.

Duri
Excessive position deviation in fully closed- | Setting urng Related
Name " opera- P
loop mode Condition . Mode
HOF-08 tion
Value | o 1073741824 | unit | Cternaten- | Effective  Immedi- |p 0 0000
Range coder unit Time ately

Defines the position deviation threshold at which the servo drive reports Er.B02 (Excessive position deviation in fully
closed-loop mode).

When HOF-08 is set to 0, the servo drive does not detect Er.B02 and always clears the fully closed-loop position devia-
tion.
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Clearing of position deviation in fully Setting During Related
Name . . P
closed-loop mode Condition | operation Mode
HOF-10 =
v Effective | | iate-
alue 0to 100 Unit r éctwe mmediate Default 0
Range Time ly

Defines the number of revolutions rotated by the motor per clear of the fully closed-loop position deviation during
operation. The number of revolutions is reflected by HOF-18 (Feedback pulse counter of internal encoder).

Value n Meaning

0 The servo drive always clears the fully closed-loop position deviation.

If the position deviation remains smaller than the value of HOF-08 after the motor turns N revolu-
tions, the servo drive clears the position deviation at the nth revolution, and counts the position
deviation and number of motor revolutions from 0 again.

1to 100
Once the position deviation becomes larger than the value of HOF-08 after the motor turns N rev-
olutions, the servo drive immediately clears the position deviation. If external encoder feedback
(HOF-00 set to 1 or 2) is used, Er.B02 will occur.
Fully closed-loop
position deviation 4 When HOF-00is 1,
HOF-16 Er.B02 (Excessive fullyclosed-loop
. position deviation) occurs.
Fully closed-loop position | — — — — — — — — — T 0T
deviation excess threshold
HOF-08
f I i T >
) HOF-10 » e HoF-10 |y Motor
| R | ‘ revolutions (r)
Clear fully closed-loop i
position deviation 1 n ‘
€ Note:

The number of motor revolutions will not be cleared when the drive is in the non-operational state.

For example, assume that HOF-10 is 10:

If the motor turns for five revolutions when the S-ON signal is switched off, the servo drive clears the data to 0 when
the motor turns for another five revolutions after the S-ON signal is switched on again.

Then, the servo drive clears the value for each 10 motor revolutions.

Compound vibration suppression filter | Setting Related
Name . L. At stop P
time constant Condition Mode
HOF-13
Val Effecti I diate-
dE 1 0t06553.5 | Unit ms ectve | IMmmEAIate | pefault 0
Range Time ly

Defines the time constant for compound vibration suppression in the fully closed-loop control mode when external
encoder feedback (HOF-00 set to 1 or 2) is used.

Increase the setpoint gradually and check the change in the response.
When the rigidity of the transmission mechanism between fully closed loop and internal loop is insufficient, set HOF-
13 properly to improve system stability, which is to generate the effect of internal loop temporarily and form a fully

closed loop again after the system is stabilized. When the rigidity is sufficient, there is no need to adjust this parame-
ter.
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N o Setting Related
Name | Fully closed-| tion deviat t o P
ully closeda-loop position deviation counter Condition Mode
HOF-16 Ext l At display
Value | -1073741824t0 | | O Effective SN 0
Range | +1073741824 unit Uil

Counts and displays the position deviation absolute value in fully closed-loop control.
Pulse deviation in fully closed-loop control = Absolute position feedback of external encoder - Absolute position
feedback conversion value of internal encoder

€ Note:
"Compound control pulse deviation" displayed in the oscilloscope of Inovance software tool has the same definition
as HOF-16. The absolute value of position deviation in fully closed-loop control is displayed.

If internal encoder feedback is used and HOF-08 is set to 0 or HOF-10 is set to 0, the value of HOF-16 is always 0.

Settin Related
Name Internal encoder feedback pulse counter . .g P
Condition Mode
HOF-18 Ext l At display
Value | -1073741824to Uit eﬁceorcri]:r Effective Detault .
Range +1073741824 unit Time

Counts and displays the number of feedback pulses of the internal encoder (after being divided or multiplied by elec-
tronic gear ratio, in internal encoder unit).

Setting ) Related
Name External encoder feedback pulse counter Condition At display Mode P
HOF-20 Ext [
Value | -l073741824t0 | | O *E | Effective ] N 0
Range +1073741824 unit Time

Counts and displays the number of feedback pulses of the external encoder (after being divided or multiplied by elec-
tronic gear ratio, in external encoder unit).
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9.2.16 Group H11: Multi-Position Parameters

Setting Related
Name Multi-position running mode At sto P
P & Condition P Mode
H11-00
Value . Effective | Immediate-
Oto3 Unit - . Default 1
Range Time ly
Defines the multi-position running mode when the main position reference source is multi-position references (H05-00
set to 2) in the position control mode.
Operatin
Value P & Remarks Operation Curve
Mode
The drive stops after one cycle of Speej v 1st position
operation. Vimax _ 2nd position
The drive automatically switches to S,
Individual the next speed. >
0 . . . ! —J—L— Time (t)
operation You can set the interval time be- Waiting time
tween displacements. Vimax @nd V,,.: maximum values of speed 1 and speed
The multi-position reference is 2
level-triggered. S, and S,: 1st displacement and 2nd displacement
The starting displacement after the
first cycle is 1st displacement.
The drive automatically switches to ~2nd position
1 Cyclic opera- | the next speed.
tion You can set the interval time be- > _
tween displacements. e Time (t)
Waiting time
The multi-position reference is
level-triggered.
A
The drive continues operating Speed (V)
when the displacement No. is up- Posinsen g, PosinSen set
dated. active ... _ toactive again
) . Vimax | — — 1 position vt
The speed No. is determined by the Voma | |position
Dl logic. [
5 DI-based ) ) ) IS,
operation Themterval"ume between dis- L,
placements is determined by the Time range Time (t)
command delay of the host con- of yth position
troller. xandy: speed No. See H11-01 for the relationship
The multi-position reference is between the speed No. and the DI logic.
edge-triggered. S,and S;: displacement x and displacementy
The servo drive stops after running
for one cycle. Cyclic operation is
supported and the servo drive
starts from the position No. set in Spee\? (v) 1st speed
H11-05. e \
2nd speed
Sequential . . . Vamax |~ /= — — — ‘A;p‘
3 ) The drive automatically switches to ss s,
2
operation | pe next speed. ‘ N
There is no interval time between Time (t)
displacements.
The multi-position reference is
level-triggered.
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To use the multi-position function, assign FunIN.28 (PosInSen, multi-position reference enable) to a DI first. For the
setting method, see Group HO3: Terminal Input Parameters.

The positioning completed (COIN) signal is activated each time upon completion of a displacement. To determine
whether a certain displacement is executed, use FunOUT.5 (COIN, positioning completed). For the setting method, see
Group H04: Terminal Output Parameters.

The S-ON signal must remain active during operation of each speed. Otherwise, the drive stops immediately based on
the stop mode defined by H02-05 and the positioning completed (COIN) signal is inactive.

In modes other than DI-based operation, if the S-ON signal is active but multi-position is disabled during operation of
a certain displacement, the drive abandons the unsent displacement reference and stops, with the positioning com-
pleted (COIN) signal being active. If the multi-position function is enabled again, the displacement to be executed is
defined by H11-02.

- Setting Related
Name Number of position reference . At sto
umber of position references Condition stop Mode
H11-01
Val Effecti | diate-
aiue 1to16 Unit eic e mmediate Default
Range Time ly

Sets the total number of positions in displacement reference. You can set different displacements, running speed,
and acceleration/deceleration time for each position.

H11-00 is not 2: Speeds are switched automatically in a sequence from 1, 2...H11-01.

H11-00 is 2: Assign four DIs (hardware DIs or VDIs) with DI functions 6 to 9 (FunIN.6: CMD1 to FunIN.9: CMD4) and con-
trol the DI logic through the host controller to switch between different speeds. The speed No. is a 4-bit binary value.
The relationship between CMD1 to CMD4 and the speed No. is listed in the following table.

FunIN.9 FunIN.8 FunIN.7 FunIN.6
Speed No.
CMD4 CMD3 CMD2 CMD1
0 0 0 0
0 0 0 1 2
1 1 1 1 16
The value of CMD(n) is 1 upon active DI logic and 0 upon inactive DI logic.
Name Start position upon restart after pause Setting At sto Related
P P P Condition P Mode
H11-02
Val Effecti | diate-
aiue Otol Unit ?C Ve | Immediate Default
Range Time ly
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Sets the start position No. when the multi-function running recovers after a pause.

@ Pause:
1. The servo drive switches to another control mode or the interrupt positioning function is enabled during multi-po-
sition running.

2. The internal multi-position enable signal (FunIN.28: PosinSen) changes from active to inactive.

Value Meaning Description

. For example, if HL11-01 is set to 16 and the servo drives pauses when
Continue to execute the . . . "
0 . running to the 2nd position, it starts running from the 3rd position
rest of the positions . . ., .
after restoring the multi-position running.

For example, if H11-01 is set to 16 and the servo drives pauses when
running to the 2nd position, it starts running from the 1st position
after restoring the multi-position running.

Start from the 1st posi-
tion

€ Note:

Once the servo drive pauses during multi-position running, it discards the uncompleted position in the current posi-
tion reference.

When H11-00 is set to 2 (DI switchover), pause is permissible only when the servo drive switches to another control
mode or the interrupt positioning function is enabled during running of the current position. The start position No. is
determined by FunIN.6 to FunIN.9 after the multi-position running is restored.
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. . Setting Related
N T t At st
ame ime un Condition stop Mode
H11-03
Val Effecti | diate-
aiue Otol Unit ?C e | immediate Default
Range Time ly

Sets the unit of the acceleration/deceleration time and waiting time during the multi-position running.
Acceleration/Deceleration time: time for the servo drive to change from 0 RPM to 1000 RPM or the reverse

Waiting time: time interval from ending of the current position reference to starting of the next position reference

Value Meaning Description
A
Speed (V)
0 ms
nth position
mth
position

1 S >

[ — Time (t)

Waiting time

When H11-00 is set to 3, H11-03 is invalid and there is no waiting time between positions.

When H11-00 is set to 2, H11-03 is invalid and the time interval between positions is determined by the delay time
command from the host controller.

. Setting Related
N Displ t refi t At st P
ame isplacement reference type Condition stop Mode
H11-04
Val Effecti I diate-
aue 0to1 Unit . ective | IMmmedIate | pefault 0
Range Time ly
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Sets the displacement reference type in the multi-position mode.
Displacement reference: sum of position references in a certain period of time

Relative displacement: position increment of the target position relative to the current motor position
Absolute displacement: position increment of the target position relative to the motor home position For example,
the displacements of the nth position and mth position are respectively Pn (Pn >0) and Pm (Pm > 0) and Pm > Pn:

Displacement .
Value Description
Reference Type
Total displacement
Pm+Pnj — = — - — — -
mth position
. . Pn
Relative displace-
0 nth position
ment reference R
‘ Time (t)
mth actual displacement: Pm
Total displacement
Pm - = — === -
. th positi
Absolute dis- on mih posttion
1 placement refer- nth position
ence >
\ Time (t)
mth actual displacement: Pm - Pn

When the actual displacement is negative, the motor runs in the reverse direction.
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H11-05

- . . Setting Related
N Start t f tial At st P
ame art position of sequential running Condition stop Mode
Val Effecti | di-
aue Oto 16 Unit - ?C Ve mmedt Default 0
Range Time ately

Sets whether to perform cyclic operation and the start position No. after the first turn when the multi-position se-
quential running is enabled (H11-00 set to 3).

If H11-05 is greater than H11-01, H11-05 will be forced to 0.

Value Meaning Description
. The servo drive runs positions set tin H11-01 only once, and stops after the
0 Not cyclic o
running is completed. Then, the motor enters the locked state.
lto16 1t016 Cyclic operation is supported and the servo drive starts from the position
No. setin H11-05. H11-05 must be smaller than or equal to H11-01.
Note:

Settin Durin Related
Name 1st displacement . .g -g P
Condition | operation Mode
H11-12
val -1073741824 Ref Effecti Immedi-
alue Unit e ergnce e.c ive mmedi Default 10000
Range to +1073741824 unit Time ately
Sets the 1st displacement in multi-position operation (in reference unit).
. . Settin Durin Related
Name Max. running speed of 1st displacement - e P
Condition | operation Mode
H11-14
Val Effecti I di-
aue 1t0 6000 Unit RPM ectve | IMMeEAE - pofault 200
Range Time ately

Defines the maximum speed of 1st displacement in multi-position operation.

The maximum speed is the average operating speed when the motor is not in the acceleration/deceleration process.
If H11-12 is set to a too low value, the actual motor speed will be lower than H11-14.

Name Acceleration/Deceleration time of 1st dis- Setting During Related p
placement Condition | operation Mode
H11-15
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImmMeA b fault 10
Range Time ately
Sets the time for the servo motor to accelerate from 0 RPM to 1000 RPM or the reverse for the 1st displacement.
Actual time of accelerating to the value of H11-14:
_ (H11-14) x (H11-15)
1000
Setti Duri Related
Name Waiting time after 1st displacement € |ng ur|n'g elate P
Condition | operation Mode
H11-16
Val . Effecti | di-
e 0to 10000 Unit ms(s) ?c Ve mmed Default 10
Range Time ately
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Sets the waiting time from completion of the 1st displacement to start of the next displacement.

A Motor displacement:
Motor speed (V) (H11-12) x Electronic gear ratio
Max. running speed + — —
H11-14
PR Pa— >
Accel./Decel. Waiting time Time (t)
time (t) H11-16
Name 2nd displacement Sett!r!g Durln.g Related P
Condition | operation Mode
H11-17
Value -1073741824 Ui Reference | Effective | Immedi- Default 10000
Range to +1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 2nd displacement Conditiin opeura:tiin Mode P
H11-19
Value Effective | Immedi-
1to 6000 Unit RPM . Default 200
Range Time ately
Name Acceleration/Deceleration time of 2nd dis- Setting During Related p
placement Condition | operation Mode
H11-20
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImMeA -y fault 10
Range Time ately
e . Settin Durin Related
Name Waiting time after 2nd displacement Conditiin operatiin Mode P
H11-21
Value Effective | Immedi-
. 0to 10000 Unit ms(s) -~V " | Default 10
Range Time ately
Name 3rd displacement Settlln'g Dunnlg Related P
Condition | operation Mode
H11-22
Value -1073741824 - Reference | Effective | Immedi- . 10000
Range | to+1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 3rd displacement Condiltiin op:ra:tiin Mode P
H11-24
Value Effective | Immedi-
1to 6000 Unit RPM . Default 200
Range Time ately
Name Acceleration/Deceleration time of 3rd dis- Setting During Related P
placement Condition | operation Mode
H11-25
Value Effective | Immedi-
. 0to 65535 Unit ms(s) ~CHV " | Default 10
Range Time ately
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Settin Durin Related
Name Waiting time after 3rd displacement I 'g ur .g P
Condition | operation Mode
H11-26
Val Effecti | di-
aie 0 to 10000 Unit ms(s) gc e mmed Default 10
Range Time ately
Settin Durin Related
Name 4th displacement I .g ur .g P
Condition | operation Mode
H11-27
Val -1073741824 Refi Effecti | di-
alue Unit e ergnce gc ive mmedi Default 10000
Range to +1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 4th displacement . .g .g P
Condition | operation Mode
H11-29
V, Effecti | di-
alue 1t0 6000 Unit RPM ective | Immedi | poaule | 200
Range Time ately
Name Acceleration/Deceleration time of 4th dis- Setting During Related p
placement Condition | operation Mode
H11-30
Val Effecti | di-
aiue 0to 65535 Unit ms(s) ective | ImMed -y fault 10
Range Time ately
e . Settin Durin Related
Name Waiting time after 4th displacement . .g .g P
Condition | operation Mode
H11-31
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | Immedi- b fault 10
Range Time ately
Settin Durin Related
Name 5th displacement . .g .g P
Condition | operation Mode
H11-32
V. ~1073741824 Ref Effecti Immedi-
alue Unit e ergnce gctwe mmedi befault 10000
Range | to+1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 5th displacement I .g ur .g P
Condition | operation Mode
H11-34
Val Effecti | di-
aue 1t0 6000 Unit RPM ectve 1 IMMEAE T peaule 200
Range Time ately
Name Acceleration/Deceleration time of 5th dis- Setting During Related P
placement Condition | operation Mode
H11-35
Val Effecti I di-
aiue 0to 65535 Unit ms(s) ective | Immed b fault 10
Range Time ately
e ) Settin Durin Related
Name Waiting time after 5th displacement . .g .g P
Condition | operation Mode
H11-36
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | ImMed 1 b fault 10
Range Time ately
Settin Durin Related
Name 6th displacement I .g ur .g P
Condition | operation Mode
H11-37
Val -1073741824 Refi Effecti | di-
aiue Unit ¢ ergnce ?C ve mmed Default 10000
Range | to+1073741824 unit Time ately
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Settin Durin Related
Name Max. running speed of 6th displacement . 'g ur .g P
Condition | operation Mode
H11-39
Val Effecti | di-
atue 106000 Unit RPM SCVE | IMMEE T pefaule | 200
Range Time ately
Name Acceleration/Deceleration time of 6th dis- Setting During Related p
placement Condition | operation Mode
H11-40
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImmMed- b fault 10
Range Time ately
Settin Durin Related
Name Waiting time after 6th displacement ) .g .g P
Condition | operation Mode
H11-41
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | ImMed | b fault 10
Range Time ately
Setti Duri Related
Name Tth displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-42
Val -1073741824 ) Ref Effecti | di-
aiue Unit € ergnce ?C ve mmedt Default 10000
Range to+1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 7th displacement I .g ur .g P
Condition | operation Mode
H11-44
Val Effecti | di-
aue 1t0 6000 Unit RPM ectve 1 IMMEAE T peaul 200
Range Time ately
Name Acceleration/Deceleration time of 7th dis- Setting During Related P
placement Condition | operation Mode
H11-45
Val Effecti I di-
aiue 0to 65535 Unit ms(s) ective | ImmMedi- b fault 10
Range Time ately
Settin Durin Related
Name Waiting time after 7th displacement . .g .g P
Condition | operation Mode
H11-46
Val . Effecti I di-
aue 0 to 10000 Unit ms(s) ective 1 TMMEA T pefault 10
Range Time ately
Setti Duri Related
Name 8th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-47
val -1073741824 Ref Effecti Immedi-
alue Unit e ergnce gc ive mmedi Default 10000
Range | to+1073741824 unit Time ately
. . Settin Durin Related
Name Max. running speed of 8th displacement . .g .g P
Condition | operation Mode
H11-49
Value 1t0 6000 Unit gy | Effective | Immedi- fp o 200
Range Time ately
Name Acceleration/Deceleration time of 8th dis- Setting During Related p
placement Condition | operation Mode
H11-50
V. Effecti I di-
alue 0 to 65535 Unit ms(s) ectiveImmedi- | pefault 10
Range Time ately
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Setti Duri Related
Name Waiting time after 8th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-51
Val Effecti | di-
aie 0 to 10000 Unit ms(s) gc e mmed Default 10
Range Time ately
Setti Duri Related
Name 9th displacement € mg ur|n.g elate P
Condition | operation Mode
H11-52
-1073741824 i i-
Value Unit Refergnce Eﬁgctwe Immedi Default 10000
Range to+1073741824 unit Time ately
) . Setting During Related
N Max. d of 9th displ t P
ame ax. running speed o isplacemen Condition | operation Mode
H11-54
Value 1t0 6000 Unit gy | Effective | Immedi- o c 200
Range Time ately
Name Acceleration/Deceleration time of 9th dis- Setting During Related p
placement Condition | operation Mode
H11-55
Val . Effecti | di-
aiue 0to 65535 Unit ms(s) ?C Ve mmed Default 10
Range Time ately
Setti Duri Related
Name Waiting time after 9th displacement € mg ur|n.g elate P
Condition | operation Mode
H11-56
Val Effecti | di-
aiue 0to 10000 Unit ms(s) ective | ImmMed -y fault 10
Range Time ately
i Duri R
Name 10th displacement Sett_ln.g unn.g clated P
Condition | operation Mode
H11-57
-1073741824 i i-
Value Unit Refere.znce Effc?ctwe Immedi Default 10000
Range to +1073741824 unit Time ately
. . Setting During Related
N Max. d of 10th displ t P
ame ax. running speed o isplacement | . i operation Mode
H11-59
V. Effecti I di-
alue 1t0 6000 Unit RPM ective | Immedi- | py fault 200
Range Time ately
Name Acceleration/Deceleration time of 10th dis- | Setting During Related p
placement Condition | operation Mode
H11-60
Val Effecti | di-
aiue 0to 65535 Unit ms(s) ective | IMMeA | b fault 10
Range Time ately
i Duri R
Name Waiting time after 10th displacement Sett4|r1.g unn.g clated P
Condition | operation Mode
H11-61
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | Immedi- -y fault 10
Range Time ately
Setti Duri Related
Name 11th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-62
-1073741824 i i-
Value Unit Refer?nce Eff(?ctwe Immedi Default 10000
Range to +1073741824 unit Time ately
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Settin Durin Related
Name Max. running speed of 11th displacement . 'g ur .g P
Condition | operation Mode
H11-64
Val Effecti | di-
atue 106000 Unit RPM SCVE | IMMEE T pefaule | 200
Range Time ately
Name Acceleration/Deceleration time of 11th dis- | Setting During Related p
placement Condition | operation Mode
H11-65
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImmMed- b fault 10
Range Time ately
Setti Duri Related
Name Waiting time after 11th displacement e urng eate P
Condition | operation Mode
H11-66
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | ImMed | b fault 10
Range Time ately
Setti Duri Related
Name 12th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-67
Val -1073741824 ) Refi Effecti | di-
aiue Unit € ergnce ?C ve mmedt Default 10000
Range to +1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 12th displacement I .g ur .g P
Condition | operation Mode
H11-69
Val Effecti | di-
aue 1t0 6000 Unit RPM ectve 1 IMMEAE T peaul 200
Range Time ately
Name Acceleration/Deceleration time of 12th dis- | Setting During Related P
placement Condition | operation Mode
H11-70
Val Effecti I di-
aiue 0to 65535 Unit ms(s) ective | ImmMedi- b fault 10
Range Time ately
Setti Duri Related
Name Waiting time after 12th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-71
Val . Effecti I di-
aue 0 to 10000 Unit ms(s) ective 1 TMMEA T pefault 10
Range Time ately
Setti Duri Related
Name 13th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-72
val -1073741824 Ref Effecti Immedi-
alue Unit e ergnce gc ive mmedi Default 10000
Range | to+1073741824 unit Time ately
Settin Durin Related
Name Max. running speed of 13th displacement - e P
Condition | operation Mode
H11-74
Val Effecti I di-
aue 1t0 6000 Unit RPM ectve 1 ImMEE 1 peaul 200
Range Time ately
Name Acceleration/Deceleration time of 13th dis- | Setting During Related p
placement Condition | operation Mode
H11-75
Value . Effective | | di-
. 0 to 65535 Unit ms(s) Ve IMMEE | pefault 10
Range Time ately
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Setti Duri Related
Name Waiting time after 13th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-76
Val Effecti | di-
aie 0 to 10000 Unit ms(s) gc e mmed Default 10
Range Time ately
Setti Duri Related
Name 14th displacement € mg ur|n.g clate P
Condition | operation Mode
H11-77
val ~1073741824 Ref Effecti Immedi-
alue Unit e ergnce eF ive mmedi Default 10000
Range | to+1073741824 unit Time ately
Setti Duri Related
Name Max. running speed of 14th displacement ¢ |ng unn.g eare P
Condition | operation Mode
H11-79
Val Effecti I di-
aue 1t0 6000 Unit RPM ectve 1 ImME - peaul 200
Range Time ately
Name Acceleration/Deceleration time of 14th dis- | Setting During Related p
placement Condition | operation Mode
H11-80
Val . Effecti | di-
aiue 0to 65535 Unit ms(s) ?C Ve mmed Default 10
Range Time ately
Setti Duri Related
Name Waiting time after 14th displacement € mg ur|n.g elate P
Condition | operation Mode
H11-81
Val Effecti | di-
aiue 0to 10000 Unit ms(s) ective | ImmMed -y fault 10
Range Time ately
Setti Duri Related
Name 15th displacement c |ng unn.g elate P
Condition | operation Mode
H11-82
-1073741824 i i-
Value Unit Refere.znce Effc?ctwe Immedi Default 10000
Range | to+1073741824 unit Time ately
Setti Duri Related
Name Max. running speed of 15th displacement € |ng ur|n.g elate P
Condition | operation Mode
H11-84
V. Effecti I di-
alue 1t0 6000 Unit RPM ective | Immedi- | py fault 200
Range Time ately
Name Acceleration/Deceleration time of 15th dis- | Setting During Related p
placement Condition | operation Mode
H11-85
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImmMed -y fault 10
Range Time ately
Setti Duri Related
Name Waiting time after 15th displacement ¢ |ng unn.g eare P
Condition | operation Mode
H11-86
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | Immedi- -y fault 10
Range Time ately
Setti Duri Related
Name 16th displacement € |ng ur|n.g clate P
Condition | operation Mode
H11-87
V. -1073741824 Refi Effecti | di-
alue Unit e ergnce gctwe mmedi befault 10000
Range to +1073741824 unit Time ately
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. . Setting During Related
N Max. d of 16th displ t P
ame ax. running speed o isplacement | " i operation Mode
H11-89
V, Effecti | i-
alue 106000 Unit RPM ective | Immedi- | p et | 200
Range Time ately
Name Acceleration/Deceleration time of 16th dis- | Setting During Related p
placement Condition | operation Mode
H11-90
Val Effecti | di-
aiue 0t 65535 Unit ms(s) ective | ImmMed- b fault 10
Range Time ately
i Duri R
Name Waiting time after 16th displacement Sett_ln.g unn.g elated P
Condition | operation Mode
H11-91
Val Effecti I di-
aiue 0to 10000 Unit ms(s) ective | ImMed | b fault 10
Range Time ately
9.2.17 Group H12: Multi-Speed Parameters
. . Setting Related
Name Multi-speed reference running mode Condition At stop Mode S
H12-00
Value 0t02 Unit ) Eﬁgctlve Immedi- Default 1
Range Time ately
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Defines the multi-speed running mode when the speed reference source is multi-speed reference (H06-01 set to 5

and H06-02 set to 1, 2, or 3) in the speed control mode.

Operating . :
Value Description Operation Curve
Mode P P
Speed (V)
Vima | LStspeed! 2nd speed
. Vamax |
The drive stops after one cycle of [
0 Individual |operation. CREECER : >
. .
operation | The drive automatically switches ' ’ ’ > Time (9
to the next speed. Vimax @aNd Vo reference values of speed 1 and speed 2
t,: actual acceleration/deceleration time of speed 1
t;and ts: actual acceleration/deceleration time of speed 2
The drive starts from speed 1 Speed (V)
after each cycle of operation. Vimae | 1Stspeed :an speed: st speed | 2nd speed
Vamax |
. The drive automatically switches ’ : |
Cyclic | ‘
1 ) to the next speed. .
operation e’ & "t &% & "8 & & Time(
The cyclic operation state re-
mains active as long as the S-ON | Vimax@Nd Vara,: Maximum operating speeds in position 1
signal is active. and position 2.
. . Speed (V]
The drive operates continuous- peevim)ax xth position!yth position! zth position
ly as long as the S-ON signal is max |- = = = N~
ymax
active.
The speed No. is determined by : ‘ ‘ —>
External DI the DI logic. Setting DI SettingDl  Settingpl M ¥
2 signal The operating time of each xandy: speed No. See H12-01 for the relationship be-
speed is determined only by the | tween the speed No. and the DI logic.
interval time of speed switcho- | and V,: speed references for speeds x and y
ver. The speed No. determined by DI does not change, which
The speed reference direction means the speed reference operates continuously regard-
can be switched through FunIN.5 | |ess of the reference operating time.
(DIR-SEL).

The S-ON signal must remain active during operation of each speed. Otherwise, the drive stops immediately based

on the stop mode defined by H02-05.

Speed arrival (FunOUT.19: V-Arr) signal is activated every time a certain speed reaches the set value.

Setting Related
N Number of d At st S
ame umber of speeds Condition stop Mode
H12-01
Val Effecti [ di-
aiue 1to 16 Unit - ?C e mmedt Default 16
Range Time ately
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Defines the total number of speed references. Different speed references, operating time, and acceleration/decelera-

tion time (four groups available) can be set for each speed.

H12-00 is not 2: Speeds are switched automatically in a sequence from 1, 2...H12-01.

H12-00 is 2: Assign four DIs (hardware DIs or VDIs) with DI functions 6 to 9 (FunIN.6: CMD1 to FunIN.9: CMD4) and con-
trol the DI logic through the host controller to switch between different speeds. The speed No. is a 4-bit binary value.

The relationship between CMD1 to CMD4 and the speed No. is listed in the following table.

FunIN.9 FunIN.8 FunIN.7 FunIN.6
Speed No.
CMD4 CMD3 CMD2 CMD1
0 0 0 0
0 0 0 1 2
1 | 1 1 1 16
The value of CMD(n) is 1 upon active DI logic and 0 upon inactive DI logic.
N . Setting Related
N R t t At st S
ame unning time uni Condition stop Mode
H12-02
V. Effecti I di-
alue Otol Unit - gctwe mmect Default 0
Range Time ately
Defines the time unit in multi-speed operation.
Value Meaning
0 S
1 min
S Setting Related
Name Acceleration time 1 L At st S
cceleration time Condition stop Mode
H12-03
Value 0 to 65535 Unit ms Effective | Immedi- |ttt 10
Range Time ately
L Setting Related
N Deceleration t 1 At st S
ame eceleration time Condition stop Mode
H12-04
V, Effecti | di-
alue 0 to 65535 Unit ms ectiveImmedi- | b fault 10
Range Time ately
L Setting Related
N Acceleration t 2 At st S
ame cceleration time Condition stop Mode
H12-05
Val Effecti | di-
aiue 0 to 65535 Unit ms ?C ve mmed Default 50
Range Time ately
S Setting Related
Name Deceleration time 2 L At st S
eceleration time Condition stop Mode
H12-06
Val Effecti I di-
aue 0 to 65535 Unit ms ectve 1 IMMEEE T peaul 50
Range Time ately
S Setting Related
N Acceleration t 3 At st S
ame cceleration time Condition stop Mode
H12-07
Val Effecti I di-
aue 0to 65535 Unit ms ective 1 Imme 1 peaule 100
Range Time ately
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L Setting Related
N Deceleration t 3 At st S
ame eceleration time Condition stop Mode
H12-08
Val Effecti | di-
alue 0 to 65535 Unit ms D L A 100
Range Time ately
S Setting Related
N Acceleration t 4 At st S
ame cceleration time condition stop Mode
H12-09
Val Effecti | di-
aue 0to 65535 Unit ms ectve | IMMEAE - pofault 150
Range Time ately
L Setting Related
N Deceleration t 4 At st S
ame eceleration time Condition stop Mode
H12-10
Val Effecti I di-
alue 0to 65535 Unit ms ectve | ImmeA - pofault 150
Range Time ately
Four groups of acceleration/deceleration time can be set for each speed reference.
Acceleration time is the time for the motor to accelerate from 0 RPM to 1000 RPM at a constant speed.
Deceleration time is the time for the motor to decelerate from 1000 RPM to 0 RPM at a constant speed.
Setting Related
N 1st d ref At st S
ame st speed reference condition stop Mode
H12-20
Val Effecti | di-
dUE 6000 to +6000 Unit RPM ectve | IMMEAE - pofault 0
Range Time ately
S Setting Related
N R t fthe 1st d ref At st S
ame unning time of the 1st speed reference | . .2 stop Mode
H12-21
Value Effective | Immedi-
. 0t0 6553.5 Unit s(min) ~CHY " | Default 5.0
Range Time ately

Defines the running time of speed 1.

If the operating time is set to 0, the drive skips this speed automatically.

The operating time is the sum of the speed variation time from previous speed reference to present speed reference
plus the average operating time of present speed reference.

As long as H12-00 (Multi-speed operation mode) is set to 2 and the speed No. determined by the external DI does not
change, the drive continues operating at the speed defined by this speed reference, without being affected by the
reference operating time.

Acceleration/Deceleration time of 1st speed | Setting Related
Name . At stop S
reference Condition Mode
H12-22
Val Effecti | di-
aiue Oto4 Unit - gc Ve mmedt Default 0
Range Time ately
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Defines the acceleration/deceleration time of speed 1.

0 tifﬁ;geacceclilreart?(;n Acceleration time: 0

time Deceleration time: 0
Acceleration/De- | Acceleration time: H12-03
' celeration time 1 | Deceleration time: H12-04
Acceleration/De- | Acceleration time: H12-05
? celeration time 2 | Deceleration time: H12-06
Acceleration/De- | Acceleration time: H12-07
’ celeration time 3 | Deceleration time: H12-08
4 Acceleration/De- | Acceleration time: H12-09
celeration time 4 | Deceleration time: H12-10

Speed (V)

Vi | 1Stspeed | 2nd speed

VZmax

Vimax @aNd Voo reference values of speed 1 and speed 2
t,: actual acceleration/deceleration time of speed 1
t; and ts: actual acceleration/deceleration time of speed 2

Running time of a certain speed = Time taken in switching from the last speed to current speed + Duration of con-
stant-speed operation at current speed (For example, the running time of speed 1 is the sum of t, + t,; the running
time of speed 2 is the sum of t; + t,).

Do not set the running time of a certain speed to 0. Otherwise, the drive skips this speed and switches to the next
speed directly.

= I(;ITIO x Acceleration time of the speed reference
V2=V L
5= 1000 x Acceleration time of 2nd speed reference
Setting Related
Name 2nd speed reference At sto S
P Condition P Mode
H12-23
Value . Effective | Immedi-
u 6000 to +6000 Unit RPM Ve IMMEA | petault 100
Range Time ately
L Setting Related
Name Running time of the 2nd speed reference At sto S
unning o P Condition P Mode
H12-24
Value ) Effective Immedi-
0to 6553.5 Unit s(min) ) Default 5.0
Range Time ately
Acceleration/Deceleration time of 2nd Setting Related
Name . At stop S
speed reference Condition Mode
H12-25
Value Effective Immedi-
0to4 Unit - ) ! Default 0
Range Time ately
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Setting Related
Name 3rd speed reference Condition At stop Mode S
H12-26
Val Effecti | di-
SUE 6000 to +6000 Unit RPM ective | Immedi= - ot 300
Range Time ately
L Setting Related
Name Running time of the 3rd speed reference Condition At stop Mode S
H12-27
Val Effecti | di-
aiue 010 6553.5 Unit s(min) ective 1 IMMEA - pofault 5.0
Range Time ately
Acceleration/Deceleration time of 3rd speed |  Setting Related
Name " At stop S
reference Condition Mode
H12-28
Value 0to4 Unit ) Ef‘fe.ct|ve Immedi- Default 0
Range Time ately
Setting Related
Name 4th speed reference Condition At stop Mode S
H12-29
Val Effecti | di-
SUE 6000 to +6000 Unit RPM ectve | Immedi= b ot 500
Range Time ately
L Setting Related
Name Running time of the 4th speed reference Condition At stop Mode S
H12-30
Val Effecti | di-
aue 010 6553.5 Unit s(min) ective 1 IMMEA - pofault 5.0
Range Time ately
Accelerati Deceleration ti f 4th d Setti Related
Name cceleration/Deceleration time o spee e |ng At stop elate S
reference Condition Mode
H12-31
Val Effecti I di-
alue 0to 4 Unit . ective 1 Immeds - poault 0
Range Time ately
Setting Related
N 5th d ref At st S
ame speed reference Condition stop Mode
H12-32
V Effecti | i-
alve 5000 to +6000 Unit RPM ective | Immedi- | et 700
Range Time ately
. Setting Related
N R t f the 5th d ref At st S
ame unning time of the 5th speed reference Condition stop Mode
H12-33
Val Effecti | di-
aiue 0t0 6553.5 Unit s(min) ective | ImMed -y fault 5.0
Range Time ately
Accelerati Deceleration ti f 5th d Setti Related
Name cceleration/Deceleration time o spee e |ng At stop elate S
reference Condition Mode
H12-34
Val Effecti I di-
alue 0to 4 Unit . ective 1 Immeds - poault 0
Range Time ately
Setting Related
N 6th d ref At st S
ame speed reference Condition stop Mode
H12-35
V Effecti | di-
alue | 5000 to +6000 Unit RPM ective | Immedi- | b fault 900
Range Time ately
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L Setting Related
Name Running time of the 6th speed reference Condition At stop Mode S
H12-36
Val Effecti | di-
aie 0to 6553.5 Unit s(min) gc e mmedi Default 5.0
Range Time ately
Acceleration/Deceleration ti f6th d| Setti Related
Name cceleration/Deceleration time o spee e mg At stop elate s
reference Condition Mode
H12-37
Val Effecti | di-
alue Oto4 Unit - e,c ve mmed Default 0
Range Time ately
Setting Related
N Tth fi A
ame th speed reference Condition t stop Mode S
H12-38
Value | 000 to +6000 Unit Rpw | Ciective | Immedi- g b 600
Range Time ately
L Setting Related
Name Running time of the 7th speed reference Condition At stop Mode S
H12-39
Val . . Effecti | di-
e 0to 6553.5 Unit s(min) ?C e mmedi Default 5.0
Range Time ately
Name Acceleration/Deceleration time of 7th speed Sett.ir!g At stop Related N
reference Condition Mode
H12-40
Val Effecti | di-
aiue Oto4 Unit - e,c ve mmed Default 0
Range Time ately
Setting Related
N 8th d ref At st S
ame speed reference Condition stop Mode
H12-41
Val Effecti I di-
dUE 6000 to +6000 Unit RPM ectve | ImmeA - pofault 300
Range Time ately
L Setting Related
Name Running time of the 8th speed reference Condition At stop Mode S
H12-42
Val . . Effecti | di-
e 0to 6553.5 Unit s(min) ?C e mmedi Default 5.0
Range Time ately
Narme Acceleration/Deceleration time of 8th speed Sett.ir!g At stop Related N
reference Condition Mode
H12-43
Val Effecti | di-
aiue Oto4 Unit - e,c ve mmed Default 0
Range Time ately
Setting Related
N 9th d ref At st S
ame speed reference Condition stop Mode
H12-44
Val Effecti I di-
dUE 6000 to +6000 Unit RPM ectve | ImmeEAE - pofault 100
Range Time ately
L Setting Related
Name Running time of the 9th speed reference Condition At stop Mode S
H12-45
V. Effecti I di-
alue 0t0 6553.5 Unit s(min) ective Immedi- | pefault 5.0
Range Time ately
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Acceleration/Deceleration time of 9th speed |  Setting Related
Name . At stop S
reference Condition Mode
H12-46
Val Effecti | di-
aiue Oto4 Unit - gc ve mmed Default 0
Range Time ately
Setting Related
N 10th d ref At st S
ame speed reference condition stop Mode
H12-47
Val Effecti | di-
S 6000 to +6000 Unit RPM ectve | IMMEA I pomault | -100
Range Time ately
N Setting Related
N R t f the 10th d ref At st S
ame unning time of the speed reference | . " o stop Mode
H12-48
Val Effecti I di-
aiue 00 6553.5 Unit s(min) ective | ImMedi- | b fault 5.0
Range Time ately
Acceleration/Deceleration time of 10th Setting Related
Name " At stop S
speed reference Condition Mode
H12-49
Val . Effecti | di-
aiue Oto4 Unit - ?C ve mmed Default 0
Range Time ately
Setting Related
N 11th d ref At st S
ame speed reference condition stop Mode
H12-50
Val Effecti | di-
S 6000 to +6000 Unit RPM ectve | IMMEA I poault | -300
Range Time ately
L Setting Related
N R t fthe 11th d ref At st S
ame unning time of the speed reference | . " o stop Mode
H12-51
Val Effecti I di-
aiue 00 6553.5 Unit s(min) ective | ImMedi- b fault 5.0
Range Time ately
Acceleration/Deceleration time of 11th Setting Related
Name " At stop S
speed reference Condition Mode
H12-52
Val . Effecti | di-
aiue Oto4 Unit - ?C ve mmed Default 0
Range Time ately
Setting Related
N 12th d ref At st S
ame speed reference Condition stop Mode
H12-53
Val Effecti | di-
S 6000 to +6000 Unit RPM ectve | IMMeA 1 pefault | -500
Range Time ately
L Setting Related
N R t f the 12th d ref At st S
ame unning time of the speed reference | . - o stop Mode
H12-54
Val Effecti I di-
alue 0t06553.5 Unit s(min) ectve | ImmeEAE - pofault 5.0
Range Time ately
Acceleration/Deceleration time of 12th Setting Related
Name " At stop S
speed reference Condition Mode
H12-55
Value . Effective | | di-
5 Oto4 Unit - .C V mmed Default 0
Range Time ately
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Setting Related
Name 13th speed reference Condition At stop Mode S
H12-56
V Effecti | i-
ale | 000to+6000 | Unit RPM ective | Immedi- | p et | 700
Range Time ately
L Setting Related
Name Running time of the 13th speed reference Condition At stop Mode S
H12-57
Val Effecti | di-
aiue 00 6553.5 Unit s(min) ective | ImmMed- b fault 5.0
Range Time ately
Acceleration/Deceleration time of 13th Setting Related
Name " At stop S
speed reference Condition Mode
H12-58
Value 0to4 Unit ) Ef‘felactwe Immedi- Default 0
Range Time ately
Setting Related
Name 14th speed reference Condition At stop Mode S
H12-59
Val . Effecti | di-
@U€ | 6000t0+6000 | Unit RPM CCUVE | IMMEAE 1 pefault | -900
Range Time ately
L Setting Related
Name Running time of the 14th speed reference Condition At stop Mode S
H12-60
Val Effecti | di-
aiue 00 6553.5 Unit s(min) ective | ImmMed b fault 5.0
Range Time ately
Acceleration/Deceleration time of 14th Setting Related
Name . At stop S
speed reference Condition Mode
H12-61
Value 0to 4 Unit ) Effe.ct|ve Immedi- Default 0
Range Time ately
Setting Related
Name 15th speed reference Condition At stop Mode S
H12-62
Val . Effecti | di-
@€ | 6000t0+6000 | Unit RPM SCVE | IMMEAE 1 pefault | -600
Range Time ately
L Setting Related
Name Running time of the 15th speed reference Condition At stop Mode S
H12-63
Val Effecti | di-
aiue 0t0 6553.5 Unit s(min) ective | ImMed -y fault 5.0
Range Time ately
Acceleration/Deceleration time of 15th Setting Related
Name . At stop S
speed reference Condition Mode
H12-64
Value 0to4 Unit ) Effc?ctwe Immedi- Default 0
Range Time ately
Setting Related
Name 16th speed reference Condition At stop Mode S
H12-65
V. Effecti I di-
alue 16000 to +6000 Unit RPM ective | Immedi- 1 ofaule | 300
Range Time ately
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L Setting Related
Name Running time of the 16th speed reference Condition At stop Mode S
H12-66
Val Effecti | di-
aie 0to 6553.5 Unit s(min) ?C e mmedi Default 5.0
Range Time ately
Acceleration/Deceleration time of 16th Setting Related
Name . At stop S
speed reference Condition Mode
H12-67
Value 0t 4 Unit ) Eﬁgctlve Immedi- Default 0
Range Time ately
9.2.18 Group H17:VDI/VDO Parameters
Name VDI1 function selection Sett!r!g Dur|n.g Related -
Condition | operation Mode
H17-00 | o
V, Effecti
aiue 0to37 Unit - e,c e At stop Default 0
Range Time




List of Parameters

Sets the function of VDI1. Use the VDI according to the following procedure:

Set | it
HOC.09 o 1. Enable communication VDI.
SetHOC-10. | - -~ -~~~ ———~ Set the VDI default virtual level value after power-on.
Set VDI
parameters | - - - - - - - - —-—-——— Set the DI functions of the VDI terminals and select terminal logic.
in group H17.
SetH31-00. | - - ----- - -~ Set the VDI terminal logic.

End

For details about DI functions, see “10.22 DI/DO Functions”.

@ Note:
When the forced Dl is used, logics of VDI1 to VDI9 are determined by the forced DI, that is, HOD-18.

Value Function Value Function

0 No function 19 JOGCMD- (Forward jog)

1 S-ON (Servo ON) 20 PosStep (Step reference)
HX1 (H h iplying f

2 ALM-RST (Fault and warning reset) 21 . (Hand wheel multiplying factor
signal 1)
HX2 (Hand wh tiplying f

3 GAIN-SEL (Gain switchover) 22 . (Hand wheel multiplying factor
signal 2)

CMD-SEL (Main/Auxili f
4 . (Main/Auxiliary reference 23 HX_EN (Hand wheel enable signal)
switchover)

GEAR_SEL (Electroni ti i-

5 DIR-SEL (Multi-reference direction) 24 - (Electronic gearratio swi
tchover)

6 CMD1 (Multi-reference switchover 1) 25 ToqDirSel (Torque reference direction)
SpdDirSel (Speed ref directi

7 CMD2 (Multi-reference switchover 2) 26 P |.r el (Speed reference direction
selection)
PosDirSel (Positi f directi

8 CMD3 (Multi-reference switchover 3) 27 03 |r el (Position reference direction
selection)
PosInS Multi-positi f

9 CMD4 (Multi-reference switchover 4) 28 osnSen (Multi-position reference
enable)

10 M1-SEL (Mode switchover 1) 29 XintFree (Interrupt positioning unlock)

11 M2-SEL (Mode switchover 2) 30 None

12 ZCLAMP (Zero clamp enable) 31 HomeSwitch (Home switch)

13 INHIBIT (Position reference inhibited) 32 HomingStart (Homing enable)
XintInhibit (Int t itioni

14 | P-OT (Positive limit switch) 33 | Xintinhibit (Interrupt positioning
inhibited)

15 N-OT (Negative limit switch) 34 EmergencyStop (Emergency stop)

16 P-CL (Forward external torque limit) 35 ClrPoskErr (Clear position deviation)

17 N-CL (Reverse external torque limit) 36 V_LmtSel (Internal speed limit source)

18 JOGCMD+ (Forward jog) 37 Pulselnhibit (Pulse input inhibited)

Set H17-00 to a value listed in the preceding table.
H31-00 is not displayed on the keypad and can be set only through communication.

Each DI must be allocated with a unique function. Otherwise, Er.130 (Different DIs allocated with the same function)
will occur.
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. . Setting . . Related
N VDI1 | lect D t -
ame ogic selection Condition| PUringoperation Mode
H17-01
Val . Effecti
aiue Otol Unit - ?C e At stop Default 0
Range Time

Defines the level logic of VDI1 when the function assigned to VDI1 is active.

Value VDI1 Logic When Function Valid H31-00 Signal
High Active
0 Valid when the logicis 1 LOW
Active

Valid when the written value changes | High

from0Oto 1l Low >1ms

The VDI logic is determined by HOC-10 upon first power-on. Thereafter, the VDI logic is determined by H31-00 (VDI
virtual level).

The value of HOC-10 displayed on the keypad is decimal, and H31-00 is not displayed on the keypad. In the converted

binary value of HOC-10 (H31-00), "bit(n) = 1" indicates that the logic of VDI (n+1) is "1" and "bit(n) = 0" indicates that
the logic of VDI (n+1) is "0".

Setti Duri Related
Name VDI2 function selection € |ng unn.g elate -
Condition | operation Mode
H17-02
Val Effecti
alue 0to37 Unit - e,!c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI2 logic selection € |ng unnlg clate -
Condition | operation Mode
H17-03
Val Effecti
aiue Otol Unit - gc ve At stop Default 0
Range Time
Setti Duri Related
Name VDI3 function selection € mg ur|n.g clate -
Condition | operation Mode
H17-04
Val Effecti
aiue 0to 37 Unit - e,c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI3 logic selection € |ng unn.g elate -
Condition | operation Mode
H17-05
Val Effecti
alue Otol Unit - e,!c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI4 function selection € |ng ur|n.g clate -
Condition | operation Mode
H17-06
Val . Effecti
aiue 0to 37 Unit - ?C ve At stop Default 0
Range Time
Setti Duri Related
Name VDI4 logic selection € mg ur|n.g clate -
Condition | operation Mode
H17-07
Val Effecti
aiue Otol Unit - e,c ve At stop Default 0
Range Time
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Setti Duri Related
Name VDI5 function selection € |ng ur|n.g clate -
Condition | operation Mode
H17-08
Val Effecti
aiue 0to37 Unit gc ve At stop Default 0
Range Time
Setti Duri Related
Name VDI5 logic selection € mg ur|n.g clate -
Condition | operation Mode
H17-09
Value Effective
Otol Unit ) At stop Default 0
Range Time
Setti Duri Related
Name VDI6 function selection ¢ |ng unn.g eate -
Condition | operation Mode
H17-10
Val Effecti
alue 0to37 Unit e.c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI6 logic selection € |ng ur|n.g clate -
Condition | operation Mode
H17-11
Val Effecti
aiue Otol Unit ?C ve At stop Default 0
Range Time
Setti Duri Related
Name VDIT function selection € mg ur|n.g clate -
Condition | operation Mode
H17-12
Val Effecti
aiue 0to37 Unit e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDIT logic selection € |ng unn.g clate -
Condition | operation Mode
H17-13
Val Effecti
alue Otol Unit e.c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI8 function selection € |ng ur|n.g clate -
Condition | operation Mode
H17-14
Val . Effecti
aiue 0to37 Unit ?C ve At stop Default 0
Range Time
Setti Duri Related
Name VDI8 logic selection € mg ur|n.g elate -
Condition | operation Mode
H17-15
Val Effecti
aiue Otol Unit e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDI9 function selection ¢ |ng unn.g eate -
Condition | operation Mode
H17-16
Val Effecti
alue 0to37 Unit e.c ve At stop Default 0
Range Time
Setti Duri Related
Name VDI9 logic selection € |ng ur|n.g clate -
Condition | operation Mode
H17-17
Val . Effecti
aiue Otol Unit ?C e At stop Default 0
Range Time
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Setti Duri Related
Name VDI10 function selection € |ng ur|n.g clate
Condition | operation Mode
H17-18
Value Effective
0to37 Unit . At stop Default
Range Time
Setti Duri Related
Name VDI10 logic selection € mg ur|n.g clate
Condition | operation Mode
H17-19
Val Effecti
aiue Otol Unit e,c e At stop Default
Range Time
i Duri R
Name VDI11 function selection Sett_ln.g unn.g elated
Condition | operation Mode
H17-20
Val Effecti
alue 0to37 Unit e.c ve At stop Default
Range Time
Setti Duri Related
Name VDI11 logic selection € |ng ur|n.g clate
Condition | operation Mode
H17-21
Val Effecti
aiue Otol Unit ?C ve At stop Default
Range Time
Setti Duri Related
Name VDI12 function selection € mg ur|n.g clate
Condition | operation Mode
H17-22
Val Effecti
aiue 0to 37 Unit e,c ve At stop Default
Range Time
Setti Duri Related
Name VDI12 logic selection € |ng unn.g clate
Condition | operation Mode
H17-23
Val Effecti
alue Otol Unit e.c ve At stop Default
Range Time
Setti Duri Related
Name VDI13 function selection € |ng ur|n.g clate
Condition | operation Mode
H17-24 p
Val Effecti
aiue 0to 37 Unit e,c ve At stop Default
Range Time
Setti Duri Related
Name VDI13 logic selection © |ng unn.g e
Condition | operation Mode
H17-25 : p
V, . Effecti
aiue Otol Unit ?C e At stop Default
Range Time
i Duri R
Name VDI14 function selection Sett.erg “””g clated
Condition | operation Mode
H17-26
Val Effecti
alue 0to37 Unit e.c ve At stop Default
Range Time
Settin Durin Related
Name VDI14 logic selection I .g ur .g
Condition | operation Mode
H17-27 =
Val Effecti
aiue Otol Unit e,c ve At stop Default
Range Time
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Setti Duri Related
Name VDI15 function selection € |ng ur|n.g clate -
Condition | operation Mode
H17-28 -
Val Effecti
aiue 0to37 Unit - e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDI15 logic selection ¢ |ng urln.g eate -
Condition | operation Mode
H17-29 l =
V Effecti
aiue Otol Unit - gc ve At stop Default 0
Range Time
Setti Duri Related
Name VDI16 function selection ¢ |ng unn-g o -
Condition | operation Mode
H17-30 ; p
V, Effecti
alue 0to37 Unit - ?C ve At stop Default 0
Range Time
Setti Duri Related
Name VDI16 logic selection € |ng ur|n.g clate -
Condition | operation Mode
H17-31 p
Val Effecti
aiue Otol Unit - e,c e At stop Default 0
Range Time
. Setting . Related
N VDO virtual level At displ -
ame virtual leve Condition isplay Mode
H17-32 =
Val Effecti
aiue - Unit - ?C Ve - Default -
Range Time

Reads the virtual level of a VDO.

The value of HOC-12 (H17-32) displayed on the keypad is hexadecimal. In the converted binary value of HOC-12 (H17-
32), "bit(n) = 1" indicates that the logic of VDO (n+1) is "1" and "bit(n) = 0" indicates that the logic of VDO (n+1) is "0".

You are recommended to set the VDO logic levels opposite to HOC-12.

Set N
HOC1ltol | Enable communication VDO.
SetHOC-12. | - -~~~ — -~ Setthedefault virtual level value
of the VDO allocated with function 0.
SetVDO
parameters | - - - - - - - - - - Set the DO functions of the VDO
in group H17. terminals and select terminal logic.
Read H17-32.| -~~~ ———~ Read the output levels of the 16 VDO terminals.
End
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Setting During Related

Name VDO1 function selection . .
Condition | operation Mode
H17-33 :
;/::]ngee 0to22 Unit - Ef1f-eirc;|eve At stop Default
Sets the function of VDO1.
For details about DO functions, see “10.22 DI/DO Functions”.
Value Function Value Function
0 No function 12 ALMO1: 3-digit fault code output
1 S-RDY: Servo ready 13 ALMO2: 3-digit fault code output
2 TGON: Motor rotation output 14 ALMO3: 3-digit fault code output
3 ZERO: Zero speed signal 15 );ilztézin: Interrupt positioning com-
4 V-CMP: Speed matching 16 HomeAttain: Homing completed
5 COIN: Positioning completed 17 Eger;E:)er;:Attaln: Electrical homing
6 NEAR: Positioning near 18 TogReach: Torque reached
7 C-LT: Torque limit 19 V-Arr: Speed reached
8 V-LT: Speed limit 20 AngIntRdy: Angle auto-tuning output
9 BK: Brake output 21 DB: Dynamic braking output
10 WARN: Warning output 22 CmdOk: Internal reference output
11 ALM: Fault output

Set H17-33 to a value listed in the preceding table.

A DO function can be allocated to different DO terminals.

Setting During Related

Name VDO1 logic selection
& l Condition | operation Mode
H17-34
Val Effecti
aiue Otol Unit - e.c e At stop Default
Range Time
Value VDO1 Logic Description
High Active
0 Output 1 when valid L
ow
High 1ms
1 Output 0 whenvalid | |,
Setti Duri Related
Name VDO2 function selection € |ng unn.g elate
Condition | operation Mode
H17-35 l =
Value . Effective
0to22 Unit - . At stop Default
Range Time
in Duri R
Name VDO2 logic selection Sett.l .g unn.g clated
Condition | operation Mode
H17-36
Value Effective
! Otol Unit - . V At stop Default
Range Time
Setti Duri Related
Name VDO3 function selection € |ng ur|n.g clate
Condition | operation Mode
H17-37 o
Value Effective
0to22 Unit - ) At stop Default
Range Time
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i Duri R
Name VDO3 logic selection Sett!rfg urln.g clated -
Condition | operation Mode
H17-38
Val Effecti
aiue Otol Unit e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDO4 function selection € |ng unn.g e -
Condition | operation Mode
H17-39
Val Effecti
aiue 0to22 Unit e.c e At stop Default 0
Range Time
Setti Duri Related
Name VDO4 logic selection ¢ |ng unn.g eate -
Condition | operation Mode
H17-40
Val Effecti
aiue Otol Unit e,!c e At stop Default 0
Range Time
Setti Duri Related
Name VDOS5 function selection ¢ |ng ur|n.g e -
Condition | operation Mode
H17-41
Val Effecti
alue 0to22 Unit ?C e At stop Default 0
Range Time
Setti Duri Related
Name VDOS logic selection ¢ |ng ur|n.g e -
Condition | operation Mode
H17-42
Val Effecti
e Otol Unit ?C e At stop Default 0
Range Time
Setti Duri Related
Name VDO6 function selection € |ng ur|n.g eate -
Condition | operation Mode
H17-43
Val Effecti
aie 0to 22 Unit ?C e At stop Default 0
Range Time
Setti Duri Related
Name VDO6 logic selection ¢ mg ””'Tg e -
Condition | operation Mode
H17-44
Val Effecti
aie Otol Unit e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDOT function selection € |ng unn-g e -
Condition | operation Mode
H17-45
Val Effecti
alue 0to22 Unit e'c e At stop Default 0
Range Time
Setti Duri Related
Name VDOT logic selection ¢ |ng unn.g eate -
Condition | operation Mode
H17-46
Val Effecti
aiue Otol Unit e.c e At stop Default 0
Range Time
Setti Duri Related
Name VDO8 function selection ¢ |ng unne e -
Condition | operation Mode
H17-47
Val Effecti
aiue 0to22 Unit efc e At stop Default 0
Range Time
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Setti Duri Related
Name VDO8 logic selection € |ng ur|n.g clate
Condition | operation Mode
H17-48
Val Effecti
aiue Otol Unit gc ve At stop Default
Range Time
Setti Duri Related
Name VDO9 function selection ¢ |ng unn.g eate
Condition | operation Mode
H17-49
Val Effecti
alue 0to22 Unit e,!c e At stop Default
Range Time
Setti Duri Related
Name VDOO9 logic selection € |ng ur|n.g elate
Condition | operation Mode
H17-50
V Effecti
A Otol Unit ective | rtstop | Default
Range Time
Setti Duri Related
Name VDO10 function selection € |ng ur|n.g elate
Condition | operation Mode
H17-51
Val Effecti
aiue 0to22 Unit e.c e At stop Default
Range Time
Setti Duri Related
Name VDO10 logic selection € |ng ur|n.g clate
Condition | operation Mode
H17-52
Val Effecti
aiue Otol Unit ?C ve At stop Default
Range Time
Setti Duri Related
Name VDO11 function selection € mg “”'Tg clate
Condition | operation Mode
H17-53
Val Effecti
aiue 0to22 Unit e,c ve At stop Default
Range Time
Setti Duri Related
Name VDO11 logic selection € |ng unn.g elate
Condition | operation Mode
H17-54
Val Effecti
alue Otol Unit e,!c ve At stop Default
Range Time
Setti Duri Related
Name VDO12 function selection € |ng ur|n.g clate
Condition | operation Mode
H17-55
Val Effecti
aiue 0to22 Unit gc ve At stop Default
Range Time
Setti Duri Related
Name VDO12 logic selection € mg ur|n.g clate
Condition | operation Mode
H17-56
Val Effecti
aiue Otol Unit e,c e At stop Default
Range Time
Setti Duri Related
Name VDO13 function selection c |ng urln.g eate
Condition | operation Mode
H17-571
Val Effecti
alue 0to22 Unit e.c ve At stop Default
Range Time
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Setti Duri Related
Name VD013 logic selection € |ng ur|n.g clate -
Condition | operation Mode
H17-58
Val Effecti
aiue Otol Unit - gc ve At stop Default 0
Range Time
Setti Duri Related
Name VD014 function selection € mg ur|n.g clate -
Condition | operation Mode
H17-59
Val Effecti
aiue 0to22 Unit - e,c ve At stop Default 0
Range Time
Setti Duri Related
Name VD014 logic selection ¢ |ng unn.g eate -
Condition | operation Mode
H17-60
Val Effecti
alue Otol Unit - e,!c ve At stop Default 0
Range Time
Setti Duri Related
Name VDO15 function selection € |ng ur|n.g clate -
Condition | operation Mode
H17-61
Val . Effecti
aiue 0to22 Unit - ?C ve At stop Default 0
Range Time
Setti Duri Related
Name VDO15 logic selection € mg ur|n.g clate -
Condition | operation Mode
H17-62
Val Effecti
aiue Otol Unit - e,c e At stop Default 0
Range Time
Setti Duri Related
Name VDO16 function selection € |ng unn.g clate -
Condition | operation Mode
H17-63
Val Effecti
alue 0to22 Unit - c?c ve At stop Default 0
Range Time
Setti Duri Related
Name VDO16 logic selection € |ng ur|n.g clate -
Condition | operation Mode
H17-64
Val . Effecti
aiue Otol Unit - ?C ve At stop Default 0
Range Time

9.2.19 Group H30: Servo-Related Variables Read Through Communication

H30-00

I Settin Related
Name Servo state read through communication . .g Read-only PST
Condition Mode
Val Effecti
alue - Unit - e.c ve - Default -
Range Time
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Reads the se

rvo running state through communication.

The value of H30-00 is hexadecimal and is not displayed on the keypad. It is read as binary and each bit of the binary
value is defined as follows:

Bit Servo State Description
It determines whether the servo main circuit DC bus voltage is ready and the servo
drive is ready for running.
bit0 Servo read
y 0: Servo not ready
1: Servo ready
bitl to bitll |Reserved -
It determines the servo running state.
00: Servo not ready (main circuit DC bus voltage not setup correctly)
bit12 to bit13 Sgrvo run- 0l Servg ready (main circuit DC bus voltage setup correctly, servo drive is ready
ning state for running)
10: Servo running (S-ON active)
11: Servo fault (a No.1 or No.2 fault occurs)
bit14 to bitl5 | Reserved -
DO function state 1 read through communi- | Settin Related
Name . & . .g Read-only PST
cation Condition Mode
H30-01
Value Effective
! - Unit - . W - Default -
Range Time

Reads DO function 1 to DO function 16 through communication.

The value of H30-01 is hexadecimal and is not displayed on the keypad. It is read as binary through communication.

Bit

DO Function

Description

bit0

DO function 1 (FunOUT.1: S-RDY, servo ready)

0: Servo not ready

1: Servo ready

bitl5

DO function 16 (FunOUT.16: HomeAttain, homing
output)

1: Homing completed

0: Homing not completed

Note: If no DO or VDO is allocated with function 9 (FunOUT.9: BK, brake output), FunOUT.9 in H30-01 is invalid.

H30-02

DO function state 2 read through communi- | Settin Related
Name . & . ’g Read-only PST
cation Condition Mode
Val Effecti
aiue - Unit - ?C Ve - Default -
Range Time

Reads DO function 17 to DO function 20 through communication.

The value of H30-02 is hexadecimal and is not displayed on the keypad. It is read as binary through communication.

Bit DO Function Description
) . . 0: Electrical homing not complet-
bit0 DO function 17 (FunOUT.17: S-ElecHomeAttain, electrical ed
homing output) . .
1: Electrical homing completed
bit4 to bitl5 | Reserved
Pul f li [ d Setti Related
Name ulse reference samp |n.g v§ uerea e |ng At display elate PST
through communication Condition Mode
H30-03
Val Effecti
alue - Unit - e,!c e - Default -
Range Time
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Displays the number of pules at the pulse input terminal read through communication within a single control peri-
od when the position reference source is pulse input (H05-00 set to 1) or hand wheel input (a certain Dl is allocated
with FunIN.23 and the corresponding DI logic is active). This parameter is irrelevant to the servo running mode and

running status.

9.2.20 Group H31: Servo-Related Variables Set Through Communication

Setti Duri Related
Name | VDI virtual level set through communication € |ng unnlg clate PST
Condition | operation Mode
H31-00
Val . Effecti | di-
aiue 0 to 65535 Unit - ?C e mmedt Default 0
Range Time ately

Sets the DI function level of VDI1 to VDI16.
The value of H31-00 is decimal which is not displayed on the keypad and can be set only through communication.

Use the VDI according to the following procedure:

Start

v

Set N
HOC-09tol.| Enable communication VDI.
A,
Set HOC-10. e Set the VDI default virtual level value after power-on.
Set VDI
‘parameters | - - - - - - - —————— Set the DI functions of the VDI
in group H17. terminals and select terminal logic.
Set H31-00. s Set the VDI terminal logic.
A 4
End

The VDI logic is determined by HOC-10 (Default VDI virtual level value upon power-on) upon initial power-on. Thereaf-
ter, the VDI logic is determined by H31-00.
The value of HOC-10 displayed on the keypad is decimal. In the converted binary value of H31-00 (HOC-10), "bit(n) = 1"
indicates that the logic of VDI (n+1) is "1" and "bit(n) = 0" indicates that the logic of VDI (n+1) is "0".

For the setting of VDI functions and logics, see “10.22 DI/DO Functions”.
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Settin Durin Related
Name DO state set through communication . .g ur .g PST
Condition | operation Mode
H31-04
Val Effecti | di-
aiue O0to31 Unit - ?C e mmedt Default 0
Range Time ately

Sets the DO states through communication based on the setting of H04-22.
The value of H31-04 is decimal which is not displayed on the keypad and can be set only through communication.

Use DOs according to the following procedure:

Start

A,

Set
H04-00to | —— -~~~ —— Set DO functions and logic.
H04-09.
A 4
-l Set whether the logic of DO1 to DO5 is
SetH04-22. determined by the actual state of the
drive or by communication.
7777777777 In the binary equivalent H04-22,
v any bit value being 1 indicates that the
No s DO logic is determined by communication.
A A4
H31-04 SetH31-04. | -~~~ The DO logic is determined by communication
setting invalid e -04. e ogic is dete ed by communication.
A
End

For H31-04, "bit(n) = 1" indicates the logic of DO(n+1) is active. "bit(n) = 0" indicates the logic of DO(n+1) is inactive.

Name Speed reference set through communica- Setting During Related S
tion Condition | operation Mode
H31-09
-6000.000 i i-
Value Unit RPM Ef‘fe.ctlve Immedi Default 0
Range to +6000.000 Time ately

Sets the speed reference (accurate to 0.001 RPM) when the speed reference source is communication in the speed
control mode.

The value of H31-09 is a 32-bit data. It is not displayed on the keypad and can be set only through communication.

Name Torque reference set through communica- Setting During Related T
tion Condition | operation Mode
H31-11
V. -100.000 Effecti I i-
alue Unit % gctwe mmedi Default 0
Range to +100.000 Time ately

Sets the torque reference (accurate to 0.001%) when the torque reference source is communication in the torque con-
trol mode.

The setpoint 100.000% corresponds to the rated torque of the motor.

The value of H31-11 is a 32-bit data. It is not displayed on the keypad and can be set only through communication.




Parameter List

Chapter 10 Parameter List

Prepare an MD810 series power supply unit before using this product. For specifications of the related
power supply unit, see the MD810 Series Standard Drive (Multidrive System) Advanced User Guide.

10.1 Parametersin Group 6000h
Parameter group 6000h contains supported sub-protocol DSP 402 related objects.
PDO Data
Sub-in- . Value Change . .
Index Name Access | Map- For- Unit Default & Effective Time
dex . Range Mode
ping mat
603F | 00 |Errorcode RO TPDO  |UINT16 |- 01065535 |0 - -
6040 | 00 |Controlword  |RW RPDO  |UINT16 |- 01065535 |0 During |zt st0p
operation
6041 | 00 |Statusword RO TPDO  |UINT16 |- 0to xFFFF |0 - -
605A | oo |Quickstopoptionip,, NO INTS Oto7 2 During |zt stop
code operation
605D | 00 |Stop option code |RW NO INT8 1to3 1 During At stop
operation
Modes of opera- During
6060 | 00 | RW RPDO  |INTS - 0tol0 |0 - |Atstop
tion operation
6061 | oo |Modesofopera- g TPDO  |INT8 - 0tol0 |0 - -
tion display
6062 | oo |Cositionrefer o, TPDO  |DINT32 |Refer | - - -
ence ence unit
6063 | 00 |Position feedback|RO TPDO  |Dint32 E:ict"der - - - -
6064 | 00 |Position feedback|RO TPDO  |pintz2  |REfe | - - -
ence unit
, - W ,
6065 | oo |Mollowingerror fp,, RPDO  |UDINT32 |Refer (010 (27— pue576  |DUMNE |4 ciop
window ence unit|1) operation
6067 | 00 |Position window |RW RPDO  |UINT32  |ENCOder 1646 65535 |734 During At stop
unit operation
6068 | oo |Fositionwindow fp,, RPDO  [UINT16 |ms 01065535 [x10 During |zt stop
time operation
Refer-
606C 00 |Actual speed RO TPDO  |INT32 ence - - - -
unit/s
606D | oo |opeedreach RW RPDO  |UINT32 |RPM  |0t065535 |10 During |zt stop
threshold operation
606 | oo |Velocitywindow fp,, RPDO  |UINT16 |ms 01065535 |0 During |zt st0p
time operation
-5000 to During
0,
6071 00 |Targettorque RW RPDO  |INT16 0.1% +5000 0 operation At stop
During
6072 | 00 |Max. torque RW RPDO  |UINT16 [0.1%  |0to5000 5000 - |Atstop
operation
6074 00 |Torque reference |RO TPDO INT16 0.1% ~5000to 0 - -
+5000
5000 to
0, - -
6077 00 |Actualtorque RO TPDO INT16 0.1% +5000 0
31 31 :
607A | 00 |Targetposition |RW RPDO  |INT32  |Referr -2 to(+27, During At stop
ence unit|- 1) operation
31 31 :
607C | 00 |Home offset RW RPDO  |INT32  |Refer |2 to(+27, During |zt stop
ence unit|-1) operation
Software absolute position limit
Highest subin-
00 | e oe supported |RO NO UINTS |- - 2 - -
. . User 31 31 ;
607D Min. position s -2 to (+2%| a1 During
01 limit RW RPDO  |INT32 Egistltlon -1 2 operation At stop
- User 31 31 ;
02 |Maxposition gy RPDO  |INT32  |position | 2, ©©(F27|pm_y  |During s g
imit unit -1) operation
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Sub-in PDO Data Value Change
Index dex Name Access | Map- For- Unit Range Default Modi Effective Time
ping mat &
) During
607E 00 Polarity RW RPDO UINT8 - 00 to FF 00 operation At stop
Refer- ) :
607F | 00 |Max. speed RW RPDO  |UDINT32 |ence  |0f0(27— |y During x4 stop
; 1) operation
unit/s
User 32 ;
) . O0to (2% - During
6081 00  |Profile velocity |RW RPDO  |UDINT32 Zp;]?ted 1) operation At stop
Profile accelera- Refer- 446 (2*- Durin
6083 | 00 | RW RPDO  |UDINT32 |ence 100 & At stop
tion e 1) operation
unit/s
) Refer- 32 ;
Profile decelera- Oto (2% - During
6084 00 tion RW RPDO  |UDINT32 ence L 100 operation At stop
unit/s
. User 32 ;
6085 | oo |Decelerationrate o, RPDO  |UDINT32 |accelera-|9° "~ 100 During 1zt stop
for quick stop ti = (1) operation
ion unit
Motion profile -2%to (+2° During
6086 00 type RW RPDO INT16 - -1 0 operation At stop
0to (2%~ |,» During
6087 00 |Torque slope RW RPDO  |UDINT32 [0.1%/s 1) 2% -1 operation At stop
Gear ratio
Highest subin- .
00 dexes supported RO NO UINT8 Uint8 - 2 - -
6091 ' 0to (27~ During
01 |Motor revolutions|RW RPDO UINT32 |- 1) 1 operation At stop
32 .
02 |Shaft revolutions [RW RPDO  |UINT32 |- 1to (2%~ During At stop
1) operation
’ During
6098 00 |Homing method |RW RPDO  |INT8 - 1to35 1 operation At stop
Number of
00 |sub-indexesfor |RO NO Uint8 - 2 2 - -
homing speed
High speed value
- Refer- ) :
of searching for Oto (2 - During
6099 01 the deceleration RW RPDO UINT32 Egictejs 1) 100 operation At stop
point signal
. Refer- B :
Speed during 10to (2% - During
02 search for zero RW RPDO UINT32 ence 1 100 operation At stop
unit/s
. Refer- 32 ;
Homing accelera- O0to (2% - During
609A 00 tion RW RPDO UDINT32 ence 1) 100 operation At stop
unit/s
. Refer-  [-2*'to (+2* During
60B0Oh 00 |Position offset  [RW RPDO  |INT32 ence unit|- 1) 0 operation At stop
Refer- 31 31 :
60Blh | 00 |Velocityoffset |RW RPDO  |INT32  |ence |72, 1027 During 154 stop
; -1) operation
unit/s
-5000 to During
0,
60B2h 00 |Torque offset RW RPDO  |INT32 0.1% +5000 0 operation At stop
Touch probe During
60B8h 00 function RW RPDO UINT16 |- 0to 65535 |0 operation At stop
60B9h | 00 I&‘;ﬁ? probe fpw RPDO  |UINT16 |- 0065535 |0 - -
Touch probe 1 Refer-  [-2*to (+2*
60BAR 00 positive edge RW RPDO  |INT32 ence unit|- 1) 0 . )
Touch probe 1 Refer-  [-2*to (+2*
60BBh 00 negative edge RW RPDO INT32 ence unit|- 1) 0 - -
Touch probe 2 Refer-  [-2*to (+2*
60BCh | 00 positive edge RW RPDO |INT32 ence unit|- 1) 0 ) )
Touch probe 2 Refer-  |-2"to (+2*
60BDh 00 negative edge RW RPDO INT32 ence unit|- 1) 0 - -
Forward torque During
60EOh 00 limit RW RPDO UINT16 |0.1% 0to 5000 |5000 operation At stop
60Elh | 00 Fe".erse torque |y RPDO  |UINT16 [0.1%  |0to5000 |5000 During At stop
imit operation
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Sl PDO Data . Vel Change ) .
Index dex Name Access Mgp— For- Unit Range Default Mode Effective Time
ping mat
Supported homing method

0 |odessuppored [0 N0 |unTe - *
o fidrent o o Juwms |
04 ﬁghmsi?]%pncw)ret‘fhdod RO NO[UNTE ) 03040
o7 Zwt)hmsililpgpnagfhdod RO NO  |UINTIE - osorh
08 ﬁghnfi%%pggfhdod RO NO ~ |UINTI6 |- 0308n
09 aghn?i%%pggfhdod RO NO UINTLE - 0309n
o [srered oo o Jumms |
o [haeotet oo vo s |
oo [Ehamonet oo vo s |
o et o o |uwms |
om0 o |uwms |

eoesh | OF ﬁi?ii“gpn‘i‘éiﬁefd RO NO UINTI6 - 030
o [fnseren o v Jonms |
w [ oo v Jnms |
n et ko w0 Junms |
s [ o v Jnms |
w [t oo o Juwms |
s mond o o luwms |
o st o o lunms |
v [ o v Jonme |
o e o o wms |
o [ o o Juwms |
w et o o juwmis |
o w0 o |uwms |
o et oo o Juwms |
O
e [ o w0 Jonme |
et o w0 Jnme |
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Sub-in- PDO Data Value Change
Index Name Access | Map- For- Unit Default & Effective Time
dex . Range Mode
ping mat
Encoderin-
crements for During
60E6h | 00 the additional RW NO UINT16 |- 0-1 0 operation At stop
position
Position devia- Refer-
60F4h| 00 . RO RPDO |DINT32 |ence - - - -
tion .
unit
60FCh| oo |Cositionrefer- o TPDO |DINT32 |EMCOY | - - -
ence er unit
Oto
60FDh| 00 |DlIstatus RO RPDO |UDINT32|- FEEFFEFE 0 - -
Digital output
00 |DO status RO NO UINT8 |- - 1 - -
. Oto During
60FEh -
01 |Physical output|RW RPDO |INT32 FEFFFFEF 0 operation At stop
0to During
02 |Outputmask |RW NO INT32 |- FFEFFFFF operation At stop
Refer- 31 .
60FFh| 00 |Targetspeed |RW RPDO |INT32 lence |2, o During 11 top
) (+2*-1) operation
unit/s
Supported
6502h| 00 |~ RO NO  |UDINT32|- - 3Alh - -
drive modes
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10.2 Group HOO: Servo Motor Parameters

. Effective | Setting Con-
Para. Name Value Range Unit Default . . g Related Mode
Time dition
14000: Inovance motor
with 20-bit incremental
encoder Next -
H00-00 | Motor SN - 14000 | | OCPOWT At stop ALL
14101: Inovance motor er-on
with 23-bit absolute
encoder
H00-02 |Customized No. |- - - - At display -
H00-04 |Encoder version |- - - - At display -
Serial encoder .
H00-05 motor SN - - - - At display -
14100: Multi-turn abso-
Absolut d- | lute encoder Next :
Hoo-0g |~ SOlteenco . : - SEPOW | at stop ALL
ertype Others: Single-turn er-on
absolute encoder
0t0 220 Next Dow-
H00-09 |Rated voltage Y - extpow At stop -
1to 380 er-on
Next -
H00-10 | Rated power | 0.01 to 655.35 KW - e; EEW At stop -
Next -
H00-11 |Rated current | 0.01to 655.35 A - e:r zzw At stop .
Next -
H00-12 |Ratedtorque | 0.01to 655.35 N-m - e:r ZEW At stop -
Next -
H00-13 |Max. torque  |0.10t0655.35 N-m - e:r ZEW At stop .
Next -
H00-14 |Ratedspeed | 100 to 6000 RPM - e;(r EEW At stop -
Next -
H00-15 | Max. speed 100 to 6000 RPM - e:r zzw At stop -
M t of iner- Next -
HO00-16 _omen oriner 0.01to0 655.35 kgcm2 - extpow At stop -
tiaJm er-on
Number of Next bow
H00-17 | PMSM pole 2 to 360 Pole pair - o En At stop -
pairs
Hoo-18 | > 3tOT T€SIS=4 001 10 65.535 Q | Nextpows T ctop .
tance er-on
Hoo-1g | Stator induc-i o1 4065535 mH | Nextpows T cop -
tance Lq er-on
Hoo-20 |Stator induc-l 014065535 mH | Nextpows T cop -
tance Ld er-on
Li back EMF Next -
Hoo-21 | nearpac 0.01 t0 655.35 mVjrpm | - SEPOW= | At stop ;
coefficient er-on
T ffi- N- N -
Hoo-22 | " d4€ €O 0 01 10 655.35 m/ - XEPOW- |t stop .
cient Kt Arms er-on
Hoo-23 | Electrical con=l o o 45 655.35 ms | Nextpows T ctop .
stant Te er-on
Hoo-24 | Mechanicaleon- o o)\ ees 35 ms | Nextpows T cop -
stant Tm er-on
Absolute en- Next bow
H00-28 | coder position | 0to 1073741824 P/r - or zn At stop -
offset
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Effecti Setting Con-
Para. Name Value Range Unit Default ?C e € |ng on Related Mode
Time dition
0x000: Common incre-
- | mental encoder .
H00-30 ;ncoder selec 1 0x013 Next pow At stop ]
tion (Hex) 0x013: Inovance 20-bit er-on
or 23-bit serial encoder
Next pow-
H00-31 |Encoder PPR 0to 1073741824 P/r 1048576 or-on At stop -
Electrical angle Next bow-
H00-33 |corresponding | 0.0 to 360 ° 180 er—zn At stop -
to Z signal
Electrical angle Next pow-
H00-34 | of phase U 0.0 to 360 o 180 er_zn At stop -
rising edge
10.3 Group HO1: Servo Drive Parameters
Effective Setting Related
Para. N Value R Unit | Default
are ame alue range ! elau Time Condition Mode
H01-00 | MCU software version |0 to 65535 - - - At display -
FPGA soft -
Hol-01 | & o SOTWAreVEr 45 65535 . - . At display -
sion
Next -
HO1-02 | Servo drive SN 0t0 65535 - - SEPOW= 1 pt stop -
er-on
10.4 Group H02: Basic Control Parameters
Effec-
Setti Related
Para. Name Value Range Unit | Default | tive © mg eate
. Condition | Mode
Time
0: Speed mode
1: Position mode
2: Torque mode
3: Torque mode «> Speed
mode
4: Speed mode <> Position
Im-
mode .
H02-00 | Control mode 5: Torque mode < Posi- - 1 medi- | At stop -
tion mode ately
6: Torque mode <> Speed
mode <> Position mode
8: CANopen control mode
(applicable to -CO models
only)
0: Incremental position
mode Next
1: Absolut ition li ow- | Atsto
H02-01 | Absolute system selection Solute positiontinear) 0 P P ALL
mode er-on
2: Absolute position rota-
tion mode
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Effec-

Setti Related
Para. Name Value Range Unit | Default | tive € mg elate
. Condition | Mode
Time
0: CCW direction as for-
ward direction
(Phase A leads phase B) Next
H02-02 | Rotation direction selection | 1: CW direction as forward | - 0 pow- | Atstop PST
direction er-on
(reverse rotation. Phase A
lags behind phase B)
0: CCW direction as for-
ward direction
(Phase A leads phase B) Next
H02-03 | Output pulse phase 1: CW direction as forward | - 0 pow- | Atstop PST
direction er-on
(reverse rotation. Phase A
lags behind phase B)
0: Coast to stop, keeping
de-energized state Im-
H02-05 | Stop mode at S-ON OFF 1: Stop at zero speed, - 0 medi- | At stop PST
keeping de-energized ately
state
0: Coast to stop, keeping
de-energized state Im-
H02-06 | Stop mode at No.2 fault 1: Stop at zero speed, - 0 medi- | At stop PST
keeping de-energized ately
state
0: Coast to stop, keeping
de-energized state
1: Stop at zero speed, Im
keepi ition lock )
H02-07 | Stop mode at overtravel steaet[:_mg position foc - 1 medi- | At stop PST
tel
2: Stop at zero speed, ately
keeping de-energized
state
0: Coast to stop, keepin Im-
H02-08 | Stop mode at No.1 fault ’ . P, keeping - 0 medi- | At stop PST
de-energized state
ately
Delay from brake output ON Im- During o
H02-09 y . P 0to 500 ms 250 medi- g P PS
to command received eration
ately
Delay from brake output OFF Im- .
. A .| During op-
H02-10 |to motor de-energized in 1to 1000 ms 150 medi- eration PS
static state ately
Motor speed threshold at Im- .
. . .| During op-
HO02-11 | brake output OFF in rotating |0 to 3000 RPM 30 medi- eration PS
state ately
Im-
Delay f S-ON OFF to brak Duri -
Hoz-12 | -cayiroms T IOBIAE ) 0 1000 ms | 500 | medi-| " &P pg
output OFF in rotating state eration
ately
0: Output warning infor- Im
H02-15 Warning display on the key- | mation immediatel.y ) 0 medi- | At stop pST
pad 1: Not output warning
. . ately
information
Servo ON Im—.
H02-18 . . 0to 64 ms 0 medi- | Atstop PST
Filter time constant ately
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Effec- Settin Related
Para. Name Value Range Unit | Default | tive . .g
. Condition | Mode
Time
Next
H02-30 | User password 0to 65535 - 0 pow- | Atstop PST
er-on
0: No operation
Sust tor initiali 1: Restore default settings Im-
stem parameter initializa- .
H02-31 ti)(;n P (parameters in groups - 0 medi- At stop PST
HO00 and HO1 excluded) ately
2: Clear fault records
Im- During op-
H02-32 | Default keypad display 0to99 - 50 medi- g P -
eration
ately
H02-33 | EtherCAT software version - - - - At display -
H02-34 | CAN software version - - - - At display -
Im- Duringo
H02-38 | Braking time at short circuit | 0 to 30000 ms 5000 | medi- eratigonp PST
ately
Max. braking current at short Im- During o
H02-39 || o Praxing 0 to 3000 0.1% | 1000 | medi- &P pot
circuit eration
ately
10.5 Group HO03: Terminal Input Parameters
De- | Effecti Setti
Para. Name Value Range Unit € e.c e € |ng Related Mode
fault Time Condition
0 to OxFFFF
DI function allocation 1 | Bit0: FunIN.1 Next Durin
H03-00 | (activated upon pow- | Bitl: FunIN.2 - 0 pow- .g -
operation
er-on) er-on
Bit15: FunIN.16
0 to OxFFFF
DI function allocation 2 | Bit0: FunIN.17 Next Durin
H03-01 | (activated upon pow- | Bitl: FunIN.18 - 0 pow- 'g -
operation
er-on) er-on
Bit15: FunIN.32
Duri
H03-02 | DI1 function selection |0to 37 - 14 At stop urm'g -
operation
Input polarity: 0 to
4
0: Active low
1: Active high .
. . . . During
H03-03 | DI1 logic selection 2: Rising edge valid - 0 At stop . -
. . operation
3: Falling edge valid
4: Both rising edge
and falling edge val-
id
Duri
H03-04 | DI2 function selection | 0to 37 - 15 At stop urln'g -
operation
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Para.

Name

Value Range

Unit

De-
fault

Effective
Time

Setting
Condition

Related Mode

H03-05

DI2 logic selection

Input polarity: 0 to
4

0: Active low

1: Active high

2: Rising edge valid
3: Falling edge valid
4: Both rising edge
and falling edge val-
id

At stop

During
operation

H03-06

DI3 function selection

0to 37

13

At stop

During
operation

H03-07

DI3 logic selection

Input polarity: 0 to
4

0: Active low

1: Active high

2: Rising edge valid
3: Falling edge valid
4: Both rising edge
and falling edge val-
id

At stop

During
operation

H03-08

DI4 function selection

0to 37

At stop

During
operation

H03-09

DI4 logic selection

Input polarity: 0 to
4

0: Active low

1: Active high

2: Rising edge valid
3: Falling edge valid
4: Both rising edge
and falling edge val-
id

At stop

During
operation

HO03-10

DI5 function selection

0to 37

At stop

During
operation

HO3-11

DI5 logic selection

Input polarity: 0 to
4

0: Active low

1: Active high

2: Rising edge valid
3: Falling edge valid
4: Both rising edge
and falling edge val-
id

At stop

During
operation

H03-12

DI6 function selection

0to37

12

At stop

During
operation

H03-13

DI6 logic selection

Input polarity: 0 to
4

0: Active low

1: Active high

2: Rising edge valid
3: Falling edge valid
4: Both rising edge
and falling edge val-
id

At stop

During
operation

HO03-14

DI7 function selection

0to 37

At stop

During
operation
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De- | Effecti Setti
Para. Name Value Range Unit € ?C e € mg Related Mode
fault Time Condition
Input polarity: 0 to
4
0: Active low
1: Active high .
. . . . During
H03-15 |DIT logic selection 2: Rising edge valid - 0 At stop . -
. . operation
3: Falling edge valid
4: Both rising edge
and falling edge val-
id
Duri
H03-16 | DI8 function selection |0to 37 - 31 At stop urln.g -
operation
Input polarity: 0 to
4
0: Active low
1: Active high .
. . . . During
H03-17 | DI8 logic selection 2: Rising edge valid - 0 At stop . -
. . operation
3: Falling edge valid
4: Both rising edge
and falling edge val-
id
Duri
H03-18 | DI9 function selection |0to 37 - 0 At stop urln.g -
operation
Input polarity: 0 to
4
0: Active low
1: Active high .
. . . . During
H03-19 | DI9 logic selection 2: Rising edge valid - 0 At stop . -
. . operation
3: Falling edge valid
4: Both rising edge
and falling edge val-
id
0 to OxFFFF
DI function allocation 3 | Bit0: FunIN.33 Next Durin
H03-34 | (activated upon pow- Bitl: FunIN.34 - 0 pow- .g -
operation
er-on) er-on
Bit15: FunIN.48
0 to OxFFFF
DI function allocation 4 | Bit0: FunIN.49 Next Durin
H03-35 | (activated upon pow- Bitl: FunIN.50 - 0 pow- .g -
operation
er-on) er-on
Bit15: FunIN.64
| di- Duri
HO3-50 |All offset ~5000 to +5000 my | o | oed uring -
ately operation
All input filter time i- i
H03-51 P 0t0655.35 ms | 200 | 'Mmmedi-| During -
Constant ately operation
| di- Duri
H03-53 |All dead zone 0 to 1000.0 mv | 100 e urng -
ately operation
| di- Duri
HO3-54 | All zero drift ~500.0 to +500.0 mv | 00 | ed urng -
ately operation
| di- Duri
HO3-55 | Al2 offset ~5000 to +5000 mv | o | oed unng -
ately operation
Al2 input filter time | di- Duri
H03-56 P 0t0 655.35 ms | 200 | et unng -
Constant ately operation




Parameter List

De- | Effecti Setti
Para. Name Value Range Unit € ?C e € mg Related Mode
fault Time Condition
Immedi- | Duri
H03-58 |Al2 dead zone 0 to 1000.0 mv | 100 e . -
ately operation
Immedi- | Duri
HO3-59 | Al2 zero drift ~500.0 to +500.0 mv | 00 | oed urng -
ately operation
Speed corresponding to
3000 | Immedi-
H03-80 |10V 0 RPM to 9000 RPM | 1 RPM At stop -
RPM ately
Torque corresponding 1.00 to 8.001i ¢ 1.00 1.00 | di
.00 to 8.00 times o mmedi-
H03-81 |tol0V At st -
rated torque Rated | Rated ately stop
torque | torque
10.6 Group HO4: Terminal Output Parameters
De- | Effecti Settin Related
Para. Name Value Range Unit © e,c e . 'g
fault Time Condition Mode
Duri —
H04-00 | DO1 function selection 0to22 1 At stop url:tig;per -
Output polarity rever-
sal:0and 1
0: Output low level (L)
when valid Duri .
H04-01 | DOL1 logic selection 0 At stop unng oper -
(optocoupler ON) ation
1: Output high level
(H) when valid
(optocoupler OFF)
Duri -
H04-02 | DO2 function selection O0to22 5 At stop ur;ntsigo?qper -
Output polarity rever-
sal:0and 1
0: Output low level (L)
when valid Duri .
H04-03 | DO2 logic selection 0 At stop unng oper -
(optocoupler ON) ation
1: Output high level
(H) when valid
(optocoupler OFF)
Duri -
H04-04 | DO3 function selection O0to22 3 At stop ur;rligoiper -
Output polarity rever-
sal:0and 1
0: Output low level (L)
when valid Duri .
H04-05 | DO3 logic selection 0 At stop unng oper -
(optocoupler ON) ation
1: Output high level
(H) when valid
(optocoupler OFF)
Duri -
H04-06 | DO4 function selection 0to22 11 At stop ur;rligo?qper -
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Parameter List

Para.

Name

Value Range

Unit

fault

Effective
Time

Setting

Condition

Related
Mode

H04-07

DO4 logic selection

Output polarity rever-
sal:0and 1
0: Output low level (L)
when valid

(optocoupler ON)
1: Output high level
(H) when valid

(optocoupler OFF)

At stop

During oper-
ation

H04-08

DO5 function selection

0to22

16

At stop

During oper-
ation

HO04-09

DO5 logic selection

Output polarity rever-
sal:0and 1
0: Output low level (L)
when valid

(optocoupler ON)
1: Output high level
(H) when valid

(optocoupler OFF)

At stop

During oper-
ation

H04-22

DO source selection

Oto31

Immediate-
ly

At stop

HO04-50

AO1 signal source

00: Motor speed (1
V/1000 RPM)

01: Speed reference
(1V /1000 RPM)

02: Torque reference (1
V/100%)

03: Position deviation
(0.05 V/reference unit)
04: Position deviation
(0.05 V/encoder unit)
05: Position reference
speed

(1V/1000 RPM)

06: Positioning com-
pleted

(Positioning complet-
ed:5V

positioning not com-
pleted: 0V)

07: Speed feedforward
(1V/1000 RPM)

08: All voltage

09: Al2 voltage

Immediate-
ly

During oper-
ation

HO04-51

AO1 offset voltage

-10000 to +10000

mV

5000

Immediate-
ly

During oper-
ation

H04-52

AO1 multiplying factor

-99.99 to +99.99

Mul-
tiple

1.00

Immediate-
ly

During oper-
ation




Parameter List

De- | Effecti Settin Related
Para. Name Value Range Unit ¢ e.c e . .g
fault Time Condition Mode
00: Motor speed (1
V/1000 RPM)
01: Speed reference
(1V /1000 RPM)
02: Torque reference (1
V/100%)
03: Position deviation
(0.05 V/reference unit)
04: Position deviation
(0.05 V/encoder unit)
05: Position reference Immediate- | Durin .
. g oper
H04-53 | AO2 signal source speed (1V/1000 RPM) - 0 ly ation -
06: Positioning com-
pleted
(Positioning complet-
ed:5V
positioning not com-
pleted: 0 V)
07: Speed feedforward
(1V/1000 RPM)
08: All voltage
09: Al2 voltage
Immediate- | Duri -
HO4-54 | AO2 offset voltage ~10000 to +10000 my | 5000 | TCciater | BUrng oper -
ly ation
Mul- | diate- | Duri -
H04-55 | AO2 multiplying factor -99.99 t0 +99.99 . ! 1.00 mmediate urlng oper -
tiple ly ation
10.7 Group HO5: Position Control Parameters
Effecti Setting Condi- | Related
Para. Name Value Range Unit | Default ?C e € '”g ond! elate
Time tion Mode
Position reference 0: Pulse reference Immedi-
H05-00 1: Step - 0 At stop P
source . . ately
2: Multi-position reference
Pulse reference
0: L d | di-
H05-01 |inputterminal (?wspee - 0 mmed At stop P
) 1: High speed ately
selection
Pul lu- Next -
Hos-02 | W€ PErTEVOT 1444 1048576 P/r 0 extpow At stop P
tion er-on
First-order low- .
) . Immedi-
H05-04 | pass filter time 010 6553.5 ms 0.0 atel At stop P
constant y
Ref-
er- Immedi-
H05-05 | Step -9999 to +9999 50 At stop P
ence ately
unit
Moving average .
] . Immedi-
HO05-06 | filter time con- 0.0to0 128.0 ms 0.0 atel At stop P
stant y
Electronic gear ra- Immedi- | During opera-
H05-07 . 1t0 1073741824 - 1048576 ) P
tio 1 (numerator) ately tion
Electronic gear Immedi- | Duringopera-
HO5-09 | ratio 1 (denomi- | 1to 1073741824 - | 10000 gop P
nator) ately tion
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Parameter List

Para.

Name

Value Range

Unit

Default

Effective
Time

Setting Condi-
tion

Related
Mode

H05-11

Electronic gear ra-
tio 2 (numerator)

1to 1073741824

1048576

Immedi-
ately

During opera-
tion

P

HO05-13

Electronic gear
ratio 2 (denomi-
nator)

1to 1073741824

10000

Immedi-
ately

During opera-
tion

HO05-15

Pulse reference
form

0: Direction + Pulse, posi-
tive logic

1: Direction + Pulse, nega-
tive logic

2: Phase A+ phase B
quadrature pulse, 4-fre-
quency multiplication
3:CW+CCW

Next pow-
er-on

At stop

HO05-16

Clear action

0: Clear position deviation
when S-ON is switched off
or when a fault occurs

1: Clear position devia-
tion pulses when S-ON

is switched off or when a
fault occurs

2: Clear position deviation
when S-ON is switched off
or when ClrPosErr signal
is input from DI

Immedi-
ately

At stop

HO5-17

Number of encod-
er frequency-divi-
sion pulses

35to0 32767

P/r

2500

Next pow-
er-on

At stop

H05-19

Speed feedfor-
ward control

0: No speed feedforward
1: Internal

2:All

3:AI2

Immedi-
ately

At stop

H05-20

Condition for
positioning
completed signal
output

0: The absolute value

of position deviation is
smaller than the value of
HO05-21

1: The absolute value

of position deviation is
smaller than the value of
H05-21 and the position
reference after filtering is
0

2: The absolute value

of position deviation is
smaller than the value of
H05-21 and the position
reference before filtering
is0

3: The absolute value

of position deviation is
smaller than the value of
H05-21/H05-22 and the
position reference is 0,
and the positioning com-
pleted/near signal is hold
for the time set in H05-60

Immedi-
ately

During opera-
tion




Parameter List

Effecti Setting Condi- | Related
Para. Name Value Range Unit | Default ?C e € '”fg ondi clate
Time tion Mode
En-
cod-
Positioning com er/ Immedi During opera
HO05-21 & 1to 65535 Ref- 734 g P p
pleted threshold or ately tion
ence
unit
En-
cod-
Positioning near er/ Immedi During opera
H05-22 8 1to0 65535 Ref- | 65535 g P P
threshold or ately tion
ence
unit
Int t i- 0: Disabled Next -
HO5-23 | | erTUPtPOst - 0 extpow At stop P
tioning selection | 1: Enabled er-on
Ref-
Displacement of © . .
. . er- Immedi- | Duringopera-
H05-24 | interrupt posi- 0to 1073741824 10000 - P
L ence ately tion
tioning .
unit
Constant running Immedi During opera
H05-26 | speed at interrupt | 0 to 6000 RPM | 200 EOop p
e ately tion
positioning
Acceleration/De-
celeration time of Immedi- | During opera-
HO05-27 |. . 0to 1000 ms 10 ; P
interrupt posi- ately tion
tioning
Interrupt po-
H05.29 S|t|on.|ng cgn— 0: Disabled ] 1 Immedi- Durlng opera- p
cellation signal 1: Enabled ately tion
selection
0: Disable homing
1: Enable homing through
HomingStart signal input
from DI
2: Enable electrical hom-
ing through HomingStart
. . signal input from DI Immedi- | Duringopera-
HO05-30 |Homing selection o . - 0 - P
3: Start homing immedi- ately tion
ately upon power-on
4: Perform homing imme-
diately
5: Start electrical homing
6: Current position as
home
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Parameter List

Para.

Name

Value Range

Unit

Default

Effective
Time

Setting Condi-
tion

Related
Mode

HO05-31

Homing mode

0: Forward homing, deceler-
ation point and home being
positive limit switch

1: Reverse homing, deceler-
ation point and home being
home switch

2: Forward homing, deceler-
ation point and home being
motor Z signal

3: Reverse homing, deceler-
ation point and home being
motor Z signal

4: Forward homing, decelera-
tion point being home switch
and home being motor Z
signal

5: Reverse homing, decelera-
tion point being home switch
and home being moor Z
signal

6: Forward homing, deceler-
ation point and home being
positive limit switch

7: Reverse homing, deceler-
ation point and home being
negative limit switch

8: Forward homing, decelera-
tion point being positive limit
switch and home being motor
Zsignal

9: Reverse homing, decelera-
tion point being negative limit
switch and home being motor
Zsignal

10: Forward homing, de-
celeration point and home
being mechanical final limit
position

11: Reverse homing, de-
celeration point and home
being mechanical final limit
position

12: Forward homing, deceler-
ation point being mechanical
final limit position and home
being motor Z signal

13: Reverse homing, deceler-
ation point being mechanical
final limit position and home
being motor Z signal

Immedi-
ately

At stop

H05-32

Speed of high-
speed homing

0to 3000

RPM

100

Immedi-
ately

During opera-
tion

H05-33

Speed of low-
speed homing

0to 1000

RPM

10

Immedi-
ately

During opera-
tion

HO05-34

Acceleration/
Deceleration time
during homing

0to 1000

ms

1000

Immedi-
ately

At stop

H05-35

Duration limit of
homing

0to 65535

ms

10000

Immedi-
ately

At stop




Parameter List

Para. Name Value Range Unit | Default Eff?ctlve sett'”g Condi- | - Related
Time tion Mode
Ref-
Offset of mechan- | -1073741824 to er- Immedi-
H05-36 ical home +1073741824 ence 0 ately Atstop P
unit
0: Encoder frequency-divi-
sion output
Servo pulse out- 1: Pulse reference syn- Next pow-
H05-38 chronous output - 0 At stop P
put source o er-on
2: Frequency-division
or synchronous output
inhibited
) 0: Switchover after posi-
Ele.ctron.|c gear tion reference (reference Immedi-
H05-39 | ratio switchover unit) is kept 0 for 2.5 ms - 0 ately At stop P
condition
1: Switchover in real time
0: H05-36 as the coordi-
nate after homing, reverse
homing applied after
homing triggered again
upon active limit signal
1: H05-36 as the rela-
tive offset after homing,
reverse homing applied
pecmictvome 11071 LBt
ff n ion Immedi-
H05-40 zpzent:ct(ijvzclitn(w)it signal ’ 0 atei(/:I Atstop P
. 2: H05-36 as the coordi-
signal .
nate after homing, reverse
homing applied automat-
ically upon active limit
signal
3: H05-36 as the rela-
tive offset after homing,
reverse homing applied
automatically upon active
limit signal
0: Positive (pulse Z being
HO5-41 z pulse output high lev§l) ' ] 1 Next pow- At stop p
polarity 1: Negative (pulse Z being er-on
low level)
Hos.43 | Position pulse 0: Falling edge valid 1 0 Next pow- During opera- psT
edge 1: Rising edge valid er-on tion
Position offset in En-
absolute position | -2147483648 to Next pow-
HO5-46 linear moF(;e (low |+2147483647 cod_er 0 er—zn Atstop PST
. unit
32 bits)
Position offset in En-
absolute position | -2147483648 to Next pow-
H5-48 linear moZe (high | +2147483647 cod'er 0 er—zn Atstop PsT
. unit
32 bits)
Mechanical gear
ratioin )
H05-50 | absolute position | 1to 65535 1 6%5'?3“ At stop ALL
rotation mode
(numerator)

-505-



-506-

Parameter List

Effecti Setting Condi- | Related
Para. Name Value Range Unit | Default ?C e € '”fg ondi clate
Time tion Mode
Mechanical gear
ratioin | di
HO5-51 | absolute position | 1to 65535 1 rg:;f " At stop ALL
rotation mode Y
(denominator)
Pulses per load
revolution in En- .
. Immedi-
H05-52 | absolute position | 0to 4294967295 coder 0 atel At stop ALL
rotation mode unit y
(low 32 bits)
Pulses per load
revolution in En- ,
. Immedi-
H05-54 | absolute position | 0to 127 coder 0 atel At stop ALL
rotation mode Unit y
(high 32 bits)
Speed threshold Immedi- | Duringopera-
H05-56 | of homingupon |0 to 1000 RPM | 2 £op P
. ately tion
hit-and-stop
Torque limit of Immedi- | Duringopera-
H05-58 | homing upon hit- | 0to 300.0 100.0% &op p
ately tion
and-stop
Window time of Immedi During opera
HO05-59 | positioning com- | 0 to 30000 ms 1 g P P
ately tion
pleted
Holding time of Immedi- | Duringopera-
H05-60 | positioning com- | 0 to 30000 ms 1 g P P
ately tion
pleted
Number of encod-
fi -di- N -
Hos-g1 | & freauency-di- 15 62143 PIr 0 ext pow At stop
vision pulses (32- er-on
bit)
10.8 Group HO06: Speed Control Parameters
Effecti Settin Related
Para. Name Value Range Unit | Default e,c e . 'g elate
Time Condition Mode
0: Digital setting (H06-
Source of main speed | 03) Immedi-
HO6- - A
06-00 reference A 1:AlL 0 ately tstop S
2: A2
0: Digital setting (H06-
03)
1:All
osay U2 T s
P 3:0 (invalid) y
4: 0 (invalid)
5: Multi-speed reference
0: Source of main speed
reference A
1: Source of auxiliary
Immedi-
HO06-02 | Speed reference source | speed reference B - 0 l At stop S
2A+B ately
3: A/B switchover
4: Communication




Parameter List

Effecti Settin Related
Para. Name Value Range Unit | Default e.c e ) .g elate
Time Condition Mode
H06-03 Speed reference value 6000 to +6000 RPM 200 Immedi- Durmgopera— S
set through keypad ately tion
H06-04 Jog speed reference 0 t0 6000 RPM 100 Immedi- Durmgopera— S
value ately tion
Acceleration ramp time Immedi- | During opera-
H06-05 | constant of speed refer- | 0 to 65535 ms 0 g P S
ately tion
ence
Deceleration ramp time immedi- | During opera-
H06-06 | constant of speed refer- | 0 to 65535 ms 0 g P S
ately tion
ence
| di- | Duri -
H06-07 | Max. speed limit 0o 6000 RPM | 600 | medi Buningopera S
ately tion
| di- | Duri -
H06-08 | Positive speed limit | 0 to 6000 RPM | 6000 | Mmedts Buringopera s
ately tion
| di- | Duri -
H06-09 | Negative speed limit | 0 to 6000 RPM | 6000 | Mmedtt Buringopera s
ately tion
0: No torque feedfor-
HO6-11 Torque feedforward ward i 1 Immedi- Durmg opera- PS
control 1: Internal torque feed- ately tion
forward
VA | i- | Duri -
HO6-15 ero clamp speed 0 t0 6000 RPM 10 mmedi urmgopera S
threshold ately tion
| di- | Duri -
H06-16 | Motor speed threshold |0 to 1000 RPM 20 mmedt urmg opera S
ately tion
Thresh f | i- | Duri -
H06-17 res 'old 9 speed 06 100 RPM 10 mmedi urlng opera S
matching signal ately tion
HO6-18 Thresholq of speed 100 6000 RPM 1000 Immedi- Durlngopera— S
reached signal ately tion
H06-19 Threshold ofzgro 1 to 6000 RPM 10 Immedi- Durlngopera— N
speed output signal ately tion
10.9 Group HO7: Torque Control Parameters
The torque reference 100% corresponds to the rated motor torque.
., | De- | Effective Setting Related
Para. N V R
are ame alue Range unit fault Time Condition Mode
. 0: Digital setting (H07-03) .
f I -
HO7-00 feof:gf]:e Ama'n torque | A o n;:;Td' At stop T
2:A2 y
s 0: Digital setting (H07-03) .
ooy S e e
q 2:A2 y
0: Source of main torque
reference A
1: Source of auxiliary )
HOT7-02 Torque reference torque reference B ] 0 ImTeldl— At stop -
source 9 A+B ately
3: A/B switchover
4: Communication
H07-03 Torque reference set 300.0 to +300.0 % 0 Immedi- Durin.g T
through keypad ately operation
T fi fi | i- Duri
HO7-05 _orque reference filter 06 30.00 ms | 0.79 mmedi urln'g pST
time constant ately operation
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Parameter List

.| De- | Effective Setting Related
Para. Name value Range unit fault Time Condition Mode
HOT-06 2.nd tqrque reference 0t030.00 ms | 0.79 Immedi- Durln.g psT
filter time constant ately operation
0: Forward/Reverse inter-
nal torque limit
1: Forward/Reverse exter-
nal torque limit
(selected through P-CL and
N-CL)
2: T-LMT as external torque
limit
3: Smaller of forward/
o reverse external torque Immedi-
HO7-07 | Torque limit source limit and T-LMT as external - 0 ately At stop PST
torque limit
(selected through P-CL and
N-CL)
4: Switchover between
forward/reverse internal
torque limit and T-LMT
torque limit
(selected through P-CL and
N-CL)
1:All | di-
HO7-08 | T-LMT selection Sl MM Astop pST
2: AI2 ately
Ho7-09 | FOrward internal 0.0t0 300.0 % |3000 'Mmed | During pST
torque limit ately operation
HO7-10 F.eev.erselnternaltorque 0.0t0 300.0 % |300.0 Immedi- Durm.g psT
limit ately operation
Ho7-11 | Horward extemal 0.0t0 300.0 % |3000| 'Mmedi- | During pST
torque limit ately operation
HO7-12 F.eev.erse external torque 0.0t0 300.0 % 13000 Immedi- Durin.g psT
limit ately operation
0: Internal speed limit
(in the torque control
mode)
1: V-LMT as external speed Immedi- Durin
HO7-17 | Speed limit source limit - 0 .g T
ately operation
2: Internal speed limit se-
lected between H07-19 and
HO7-20 through FunIN.36
(V-SEL)
HO7-18 | V-LMT selection LAl .| p | 'mmedi- | During T
2:AI2 ately operation
Positive speed limit/ Immedi- Durin
HO7-19 |Speed limit 1in the 0to 6000 RPM | 3000 .g T
ately operation
torque control mode
Negative speed limit/ Immedi- Durin
HO7-20 |Speed limit 2 in the 0to 6000 RPM | 3000 _g T
ately operation
torque control mode
HO7-21 Base value for torque 0.0 t0300.0 % 0.0 Immedi- Durin-g pST
reached ately operation
HO7-22 Valid value for torque 0.0 t0 300.0 % | 200 Immedi- Durin.g pST
reached ately operation




Parameter List

De- | Effective Setting Related
Para. N Value R Unit
are ame alue range n fault Time Condition Mode
HO7-23 Invalid value for torque 0.0t0 300.0 % | 100 Immedi- Durin.g psT
reached ately operation
HOT7-40 Speed limit window in 0.5t0 30.0 ms | 1.0 Immedi- Durin.g T
torque control ately operation
10.10 Group HO8: Gain Parameters
. Effective | Setting | Related
Para. Name Value Range Unit Default . .\
. 8 ! . Time | Condition| Mode
Immedi- | Duri
H08-00 | Speed loop gain 0.1 t0 2000.0 Hz 25.0 mmedi- | Buring PS
ately | operation
Hog-o1 | oPeedloopintegral oo 51500 ms 3183 | mmedi-| During PS
time constant ately | operation
Immedi- | Duri
H08-02 | Position loop gain | 0.0 to 2000.0 Hz 40.0 mmedi- | Buring p
ately | operation
Immedi- | Duri
H08-03 | 2nd speed loop gain | 0.1 to 2000.0 Hz 40.0 mmedi- | Buring PS
ately | operation
Hog.04 | 2ndspeedloopinte- 1,0, o1 o ms 4000 | 'Mmedi-| During PS
gral time constant ately | operation
Hog-05 | 2ndpositionloop 1y 4 5000.0 Hz 6ao | 'mmed:-| During p
gain ately | operation
0: Fixed at 1st gain, P/
Pl switchover through
>nd gai de set external DI | gi Duri
nd gain mode set- mmedi- uring
H08-08 - Gai i - 1 PST
ting 1: Gain SWItChOVGI’. ately | operation
based on the condi-
tion defined by H08-
09
0: Fixed at 1st gain
(PS)
1: Switchover through
external DI (PS)
2: Large torque refer-
ence (PS)
3: Large speed refer-
ence (PS)
4: Large speed refer-
ence change rate (PS)
5: Speed ref
H08-09 g;:gswnd]over con higk?/elswfs?pzreednce - 0 '”;:lfdi' . D:;;in PST
threshold (PS) A
6: Large position
deviation (P)
7: Position reference
available (P)
8: Positioning com-
pleted (P)
9: Large actual motor
speed (P)
10: Position reference
+Actual speed (P)
H08-10 Gain switchover de- 0.0 t0 1000.0 me 50 Immedi- Dur|n‘g pST
lay ately | operation
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Parameter List

Effective | Setting | Related
Para. N Value R Unit Default
are ame alue range ! clau Time | Condition| Mode
Based
on the Immedi Durin
H08-11 Gain switchover level | 0 to 20000 switcho- 50 .g PST
ately | operation
ver con-
dition
Based
Gain switchover dead on the Immedi Durin
H08-12 . 0to 20000 switcho- 30 .g PST
time ately | operation
ver con-
dition
H08-13 Position gam SWi- 0.0 0 1000.0 ms 30 Immedi- Dur|n.g p
tchover time ately | operation
Load tof iner- I di- | Duri
Hog-15 | _2¢ Momentotiner™ 56 t0 120.00 Multiple | 1.00 mmedi= | DUing - ey
tia ratio ately | operation
H08-18 S.peed.feedforward 0.00 to 64.00 me 0.50 Immedi- Dur|n‘g p
filter time constant ately | operation
H08-19 Sp'eed feedforward 0.0 t0 100.0 % 0.0 Immedi- Durin’g p
gain ately | operation
Hog.o | lorauefeedforward 1, o\ el 00 ms R PS
filter time constant ately
H0821 To'rque feedforward 0.0t0 200.0 % 0.0 Immedi- Durin.g PS
gain ately | operation
0: Average filter on
speed feedback
inhibited
1: Two times of av-
erage filter on speed
feedback
2: Fourti fav-
Speed feedback filter ourA imes orav Immedi-
H08-22 obtion erage filter on speed - 0 atel At stop PS
P feedback y
3: Eight times of av-
erage filter on speed
feedback
4: Sixteen times of av-
erage filter on speed
feedback
Cutoff frequency of immedi- | Durin
H08-23 | speed feedback low- | 100 to 4000 Hz 4000 .g PS
. ately | operation
pass filter
H08-24 P.DFF control coeffi- 0.0t 100.0 i 100.0 Immedi- Dur|n‘g PS
cient ately | operation

10.11 Group H09: Automatic Gain Adjustment Parameters




Parameter List

Para. Name Value Range Unit Default Ef‘fr?‘ctlve Settlpfg Con- | Related
Time dition Mode
0: Disabled, gain param-
eters adjusted manually
1: Gain parameters
tuned automatically
Automatic gain | based on the rigidity | di- | puri )
H09-00 | adjustment meter - 0 mmedi- | DUMNE Oper | - por
ately ation
mode 2: Positioning mode.
Gain parameters are
tuned automatically
based on the rigidity
meter setting
H09-01 |Rigiditylevel | 0to31 - 1 Immedi- | During oper- | o
ately ation
0: Adaptive notch no
longer updated
1: One adaptive notch
(3rd notch) valid
2: Two adaptive notches
Adaptive notch | (3rd and 4th notches) Immedi- | During oper-
H09-02 valid - 0 ; PST
mode ately ation
3. Resonance point
tested only, displayed in
H09-24
4: Values of 3rd and
4th notches restored to
default settings
0: Online auto-tuning
disabled
1: Online auto-tuning
enabled, changing slow-
Online inertia y Immedi- | During oper-
H09-03 auto-tuning 2: Online auto-tuning - 0 ; RST
. ately ation
mode enabled, changing nor-
mally
3: Online auto-tuning
enabled, changing
quickly
Low-frequenc 0: Vibration frequency
w-frequency . .
H09-04 resonance sup- et f‘naneally - 0 mmedi- D“””g oper P
pression mode 1: Vibration frequency ately ation
set automatically
Offline inertia 0: Positive/Negative Immedi-
H09-05 auto-tuning triangle wave mode - 0 ately At stop PST
mode 1: Jog mode
Max. speed of .
N Immedi-
H09-06 !nert|a auto-tun- | 100 to 1000 RPM 500 ately At stop PST
ing
Time constant
for accelerating .
. Immedi-
H09-07 to the maximum |20 to 800 ms 125 At stop PST
speed during in- ately
ertia auto-tuning
Hoo-0g | mertizautotun- iy 10000 ms 800 Immedi- | ¢ stop PST
ing interval ately
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Parameter List

Effecti Setting Con- | Related
Para. Name Value Range Unit Default gc e € mg on elate
Time dition Mode
Number of
t lu-
Hoo-09 | MOOrTEVO™ 4 000 2.00 r . : Atdisplay | PST
tions per inertia
auto-tuning
H09-12 Frequency of the 50 to 4000 Hz 4000 Immedi- Durmgoper- pS
1st notch ately ation
H09-13 Width level of 01020 ] 5 Immedi- Durlngoper— PS
the 1st notch ately ation
H09-14 Depth level of 01099 ] 0 Immedi- Durlngoper— pS
the 1st notch ately ation
H09-15 Frequency of the 50 to 4000 Hz 4000 Immedi- Durlngoper— PS
2nd notch ately ation
H09-16 Width level of 01020 ] ) Immedi- Durmgoper— PS
the 2nd notch ately ation
H09-17 Depth level of 01099 ] 0 Immedi- Durmgoper— PS
the 2nd notch ately ation
F f th | i- | Duri -
H09-18 requency of the 50 t0 4000 Hy 4000 mmedi urmg oper PS
3rd notch ately ation
Width f | i- | Duri -
H09-19 idth level o 01020 ] 5 mmedi urlngoper PS
the 3rd notch ately ation
Depth f | i- | Duri -
H09-20 epth level o 01099 ] 0 mmedi urmgoper PS
the 3rd notch ately ation
F fth | i- | Duri -
Hogp1 | reauencyofthe o, 4000 Hz 4000 mmedi- | During oper- | ¢
4th notch ately ation
Width f [ i- | Duri -
H09-22 idth level o 01020 ] 5 mmedi urlngoper PS
the 4th notch ately ation
Depth f [ i- | Duri -
H09-23 epth level o 01099 ] 0 mmedi unngoper PS
the 4th notch ately ation
Auto- -
H09-24 uto-tuned reso O0to2 Hz 0 - At display PS
nance frequency
Torque distur- Immedi- | During oper-
H09-30 | bance compen- | 0.0to 100.0 % 0.0 &op PS
. . ately ation
sation gain
Filter time con-
f I di- | Duri -
Hog3p | Stantoftorque 1, 446 25.00 ms 0.50 mmedi= | PUring oper |- pg
disturbance ately ation
observer
Low-frequency Immedi- | During oper
H09-38 resonance fre- 1.0to0 100.0 Hz 100.0 g P P
ately ation
quency
Filter setting of
H09-39 low-frequency 0to0 10 ) 5 Immedi- Durlngoper— p
resonance fre- ately ation
quency
10.12 Group HOA: Fault and Protection Parameters
Effecti Settin R
Para. Name Value Range Unit Default (?ctlve . Ag clated
Time Condition | Mode
i 0: Disabled iate- i
HOA-03 Retentwg upon i 0 Immediate DunnAg i
power failure 1: Enabled ly operation
Mot load I diate-
HoA04 | ororoverioa 50 to 300 % 100 MMECIALE T at stop -
protection gain ly




Parameter List

Effecti Settin Related
Para. Name Value Range Unit Default e.c e ) .g clate
Time Condition | Mode
HOA-08 Overspeed thresh- 00 10000 RPM 0 Immediate- Dur|n.g pST
old ly operation
Maxi iti Immediate-
HoA-09 | aXIMUMPOSIEON 144 41 4000 KHz 4000 mmediate | at stop P
pulse frequency ly
Encod-
Threshold of er/ ) )
. . Immediate- | During
HOA-10 excessive position | 1to 1073741824 | Refer- 3145728 l operation P
deviation ence / P
unit
- | 0: Disabled jate- i
HOA-12 Runaway p_rotec i 1 Immediate Dunn.g pST
tion selection 1: Enabled ly operation
Threshold of
HOA-16 low—frequency. 4 1to 1000 Enconer 5 Immediate- Durlnlg p
resonance position unit ly operation
deviation
Positi ) 0: Encoder unit I gi
osition settin mmediate-
HOA-17 > & | 1. Reference - 0 ! At stop p
unit ) ly
unit
Hoa-1g | Difiltertimecon- |, oee 25 ns 80 Nextpow- | ctop -
stant er-on
Hoao | Dlofiltertimecon- o, oo 25 ns 80 Nextpow- i crop -
stant er-on
Filter time constant Next pow
HOA-24 | of low-speed pulse | 0to 255 25ns 30 or Zn At stop P
input pin
Filter time constant Immediate
HOA-25 | of speed feedback |0 to 5000 ms 50 l At stop -
display value y
Motor overload
warning (£909.0)/ | 0: Not shield Immediate-
HOA-26 - 0 At sto -
fault (E620.0) selec- | 1: Shield ly P
tion
Hoao7 | SpeedDOfilter 1y 00 ms 10 Immediate- |\ op -
time constant ly
Quadrature en- Next pow
HOA-28 | coder filter time 0to 255 25ns 30 or zn At stop -
constant
Filter time con- Next pow
HOA-30  |stant of high-speed | 0to 255 25ns 3 or En At stop P
pulse input pin
Time window
f lock | iate- Duri
HOA-32 of locked rotor 10 to 65535 ms 200 mmediate urm.g i
over-temperature ly operation
protection
Locked rotor .
0: Disabled I diate- Duri
HOA-33 over-temperature - 1 mmel ate o :rr;;:iin -
protection 1: Enabled y p
Encoder multi- .
0: Not hide I diate- | Atsto
HOA-36 | turn overflow fault ) - 0 mmediate P ALL
1: Hide ly

selection
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Parameter List

Effecti Settin Related

Para. Name Value Range Unit Default e.c e ) .g elate

Time Condition | Mode
0: Disabled
1: Enabled im-
i f I iate-
HOA-40 Soft limit function mediately after 1 0 mmediate At stop PST
power-on ly
2: Enabled after
homing
Soft limit maxi 2147483648 to | Koo Immediate
HOA-41 2147483647 A PST
0 mum value +2147483647 en(?e 836 ly tstop
unit
Soft limit minimum | 2147483648 to | el Immediate
HOA-4 -214748364 At st PST
0A-43 value +2147483647 enc'e 83648 ly stop
unit
Hopa7 | Brake Protectioh 0: Disabled ) ) Immediate- DurinAg ALL
detection function | 1: Enabled ly operation
i | diate- Duri
Hoa4g | Detectederavity o300 % 30.0 mmediate- | DUmng
load value ly operation
10.13 Group HOB: Monitoring Parameters
Effective | Setting | Related
. V. R i Def.

Para Name alue Range Unit efault Time Condition | Mode
HOB-00 | Actual motor speed - RPM - - At display PST
HOB-01 | Speed reference - RPM - - At display PS

Internal torque reference
HOB-02 | (relative to the rated - % - - Atdisplay | PST
torque)
HOB-03 | Monitored DI status - - - - At display PST
HOB-05 | Monitored DO status - - - - At display PST
Absolute position count- Refer-
HOB-07 |er - ence - - At display PST
(32-bit decimal number) unit
Mechanical angle
Encod- .
HOB-09 | (pulses starting from the |- er unit - - Atdisplay | PST
home)
HOB-10 | Electrical angle - ° - - At display PST
Hop-11 | opeedcorrespondingto | RPM - - Atdisplay | P
the position reference
HOB-12 | Average load ratio - % - At display PST
Input pulse reference Refer-
HOB-13 | counter - ence - - At display P
(32-bit decimal number) unit
Encoder position de-
L . Encod- .
HOB-15 | viation counter (32-bit - ) - - At display P
. erunit
decimal number)
Feedback pulse counter E _
HOB-17 P - ncoq - - At display PST
(32-bit decimal number) erunit
Total power-on time )
HOB-19 . . - s - - Atdisplay | PST
(32-bit decimal number)
HOB-21 | All sampling voltage - \Y - - Atdisplay | PST
HOB-22 | Al2 sampling voltage - \Y - - At display PST




Parameter List

. Effective | Setting | Related
Para. Name Value Range Unit Default Time Condition | Mode
HOB-24 RMS value of phase cur- A i i At display pST
rent
HOB-26 | Busvoltage - v - - At display PST
HOB-27 | Module temperature - °C - - At display PST
0: Current fault
1: Last fault . )
HOB-33 | Fault log 2: Last 2nd fault - 0 '”:Z:;“ ogti!:in PST
9: Last 9th fault
HOB-34 | Code of the selected fault | - - - - At display PST
Time stamp upon occur- )
HOB-35 rence of thz seplected fault | s i Atdisplay PsT
Hop-37 | Motorspeeduponoccur- | RPM - - Atdisplay | PST
rence of the selected fault
Motor phase U current
HOB-38 | upon occurrence of the |- A - - At display PST
selected fault
Motor phase V current
HOB-39 | upon occurrence of the |- A - - At display PST
selected fault
Bus voltage upon occur- )
HOB-40 rence of tﬁe sslected fault | v i i Atdisplay PsT
Input terminal status
HOB-41 | upon occurrence of the |- - - - At display PST
selected fault
Output terminal status
HOB-42 | upon occurrence of the |- - - - At display PST
selected fault
-, _— Refer-
HOB-53 Position deviation count- ) ence ) ) At display P
er unit
Hop.ss | Actual motorspeed (in | RPM ; ; Atdisplay | PST
0.1RPM)
HOB-53 Mec.h‘anical absolgte Enco<?|- 0 i At display ALL
position (low 32 bits) er unit
HOB-60 Mec.h.anica.l absoluFe i Enco<?|- 0 i At display ALL
position (high 32 bits) erunit
Real-time position refer- Refer- .
HO0B-64 - ence - - At display PST
ence counter unit
Hop.7g | Number of absolute en- - r 0 - | atdisplay | ALL
coder revolutions
» Encod-
HOB-T1 Position of.th.e absolute i or 0 i At display ALL
encoder within one turn
Unit
Absolute position of Encod-
HOB-77 | absolute encoder (low 32 - er 0 - At display ALL
bits) Unit
Absolute position of ab- Encod-
HOB-79 | solute encoder (high 32 - er 0 - At display ALL
bits) Unit
Single-turn position of Encod-
HOB-81 | the rotating load (low 32 - er unit 0 - Atdisplay | ALL

bits)
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Parameter List

. Effective | Setting | Related
Para. Name Value Range Unit Default Time Condition | Mode
Single-turn position of Encod
HOB-83 | the rotating load (high 32 - . 0 - At display ALL
. erunit
bits)
Single-turn position of Refer-
HOB-85 gletum p - ence 0 - | Atdisplay | ALL
the rotating load .
unit
10.14 Group HOC: Communication Parameters
. Effective Setting Related
Para. N V R Def:
ara ame alue Range Unit efault Time Condition Mode
HOC-00 | Servo axis address Lto 127 - 1 Immedi- Durln‘g PST
0: Broadcast address ately operation
0: 2400 kbp/s
1: 4800 kbp/s
2:9600 kbp/s i- i
HOC-02 Bagd rate of the p/ i 5 Immedi Dur|n’g pST
serial port 3:19200 kbp/s ately operation
4:38400 kbp/s
5:57600 kbp/s
0: No parity, 2 stop bits
HOC-03 Modbus data for- 1: Even parlty, 1 stop plt i 0 Immedi- Durmg pST
mat 2: 0dd parity, 1 stop bit ately operation
3: No parity, 1 stop bit
0:20 k
1:50 k
2:100 k
H0C-08 C.AN communica- | 3:125k ] s Immedi- Durin.g pST
tion rate 4:250 k ately operation
5:500 k
6:1M
1M
Communication 0: Disabled Immedi-
HOC-09 - 0 At st PST
VDI 1: Enabled ately stop
Bit0: VDI1 default value .
e Pemte | S0 e s |
ponp Bit15: VDI16 default value P
Communication 0: Disabled Immedi-
HOC-11 - 0 At st PST
VDO 1: Enabled ately stop
Bit0: VDO1 def
Default level of the 1t0: VDOL default value .
HOC-12 | VDO allocated with | =~ o | mmedi- st PST
i Bit15: VDO16 default ately P
function 0
value
:N
Update parameters 0: Not update parameters
written through to EEPROM Immedi Durin
HOC-13 & .| 1: Update parameters - 1 .g PST
Modbus communi- ately operation
cation to EEPROM except for groups HOB
and HOD to EEPROM




Parameter List

. Effective Setting Related
Para. Name Value Range Unit | Default Time Condition Mode
New protocol:
0x0001: Illegal command
code
0x0002: Illegal data ad-
dress
0x0003: Illegal data
0x0004: Slave device fault
Previous protocol:
0x0002: Command
code not being 0x03/0x-
06/0x10
HOC-14 | Modbus error code | 0¥0004: CRC checksum 1 - - At display -
received and calculated
by servo drive different
from checksum in data
frame
0x0008: Accessed param-
eter not exist
0x0010: Written parame-
ter value exceeding limits
0x0080-: Written parame-
ter modifiable only in the
stop state but servo drive
being in the running state
0: Not updat t
Update parameters ot upaate parameters
written through to EEPROM Immedi- Durin
HOC-13 g 1: Update parameters - 0 .g PST
CAN communica- ately operation
tion to EEPROM except for groups HOB
and HOD to EEPROM
HOC-25 Modbus response 010 5000 ms 1 Immedi- Dur|n’g pST
delay ately operation
: i f
Sequence of Mod- (l:)) LIJ(';)VF\)/:rr ll:j)llttz wrefollowed Immedi Durin
HOC-26 bus communication y . 1 1 .g PST
. 1: Lower bits are followed ately operation
data bits .
by upper bits
Modbus error frame 0: Previous protocol Immedi- Durin
HOC-30 1: New protocol (stan- 1 1 .g PST
format ately operation
dard)
10.15 Group HOD: Auxiliary Function Parameters
Effecti Setti
Para. Name Value Range Unit | Default e.c e € |ng Related Mode
Time | Condition
0:N ti | di-
HOD-00 Software reset o operation 0 mmed At stop -
1: Enabled ately
0: No operation Immedi-
HOD-01 Fault t 0 At st -
auttrese 1: Enabled ately Stop
HOD-02 Offline |n'ert|a ] Immedi- Durln.g i
auto-tuning ately operation
HOD-03 Reserved parame- ] ] i i i
ter
0: No operation Immedi- | During
HOD-05 E t 0 -
mergency stop 1: Enabled ately operation
Automatic adjust- | 0: No operation Immedi-
HOD-10 ment of analog 1: All adjustment 0 atel At stop -
channel 2: AI2 adjustment y
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Parameter List

Effecti Setti
Para. Name Value Range Unit | Default ?C e € |ng Related Mode
Time | Condition
HOD-11 Jog trial run (with filter) - - - - -
0: No operation
1: Forced Dl enabled,
Forced DI/DO forced DO disabled | di Duri
orce mmedi- uring
HOD-17 ; - 0 -
selection 2: Forced D_O enabled, ately operation
forced DI disabled
3: Forced Dl and DO
enabled
| i- Duri
HOD-18 | Forced Dl setting | 0 to OXOLFF ~ | oxo1pf | 'mmedi- | During -
ately | operation
| di- Duri
HOD-19 Forced DO setting | 0 to 0x001F - 0 mmed urln.g -
ately | operation
0: No operation
1: Reset faults and
i- | Atsto
Hop-po |Absoluteencoder | it im data - o | mmedi P ALL
reset selection ately
2: Reset faults and
multi-turn data
i - |0:Disabled i- i
HOD-24 Grawty load au i 0 Immedi Durm'g i
to-tuning 1: Enabled ately operation
10.16 Group HOF: Fully Closed-Loop Parameters
Default Effective Setti Related
Para. Name Value Range Unit € |ng clate
Setting Time Condition Mode
Encoder feedback
HoF-p0 | -ncoderteedback 14462 - 0 | Immediately | Atstop P
mode
0: Standard run-
E . S
HOF-01 xtern?lencoder ning direction _ 0 Immediately | At stop p
operation mode 1: Reverse run-
ning direction
External encoder 0to External Next pow
HOF-04 1 A P
0F-0 pulses per revolution | 1073741824 enucg:er 0000 er-on tstop
Excessive position 0to External During
HOF- iation in f 1 | [ P
OF-08 deviation in fully 1073741824 enco.der 0000 mmediately operation
closed-loop mode unit
Duri
HOF-10 Meaning 0to 100 r 0 Immediately urln.g P
operation
Compound vibration Durin
HOF-13 suppression filter 0to 6553.5 ms 0 Immediately .g P
; operation
time constant
HOF-16 Fu“?/tidgs(jdv—ilot(i)pn ~1073741824 t0 E:(erga: 0 At displ P
position deviatio 11073741824 e co-e splay
counter unit
oris o i S iy |
puise +1073741824 | "% spiay
counter unit
w0r20 | feetbackpae | TR0 SECE adisplay | P
P +1073741824 4 i
counter unit

10.17 Group H11: Multi-Position Parameters




Parameter List

Setting

Effecti Related
Para. Name Value Range Unit Default e.c e Condi- elate
Time . Mode
tion
0: Stop after running for
one cycle
(number of displacements
defined by H11-01)
1: Cyclic operation
Multi-position (number of displacement Immediate-
H11- - 1 A P
00 running mode defined by H11-01) ly tstop
2: DI-based operation
(defined by DI)
3: Sequential operation
(number of displacements
defined by H11-01)
H11-01 Numberof posi- Lto 16 i 1 Immediate- At stop p
tion references ly
Valid in modes other than
. the DI mode
Start position . .
0: Continue to execute the Immediate-
H11-02 upon restart after . - 0 At stop P
Ause rest of the positions ly
P 1: Start from the 1st posi-
tion
H11-03 | Time unit 0:ms - 0 Immediate- | op p
1:s ly
0: Relative displacement
i reference iate-

H11-04 Displacement i 0 Immediate At stop p
reference type 1: Absolute displacement ly

reference
Start position Immediate-
H11-05 | of sequential Oto 16 - 0 l At stop P
running y
Refer- Duri
H11-12 | 1stdisplacement | 107374182410 ;;:2 10000 | Mmmediate- ousﬁf P
P +1073741824 : ly P
unit tion
Max. running . During
I diate-

H11-14 |speed of 1st 10 6000 RPM 200 mmel 1 opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-15 . 0to 65535 ms(s) 10 opera- P
of 1st displace- ly .

tion
ment
Waiting time af- ) During
) Immediate-

H11-16 | ter 1stdisplace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-17 2nd displace- -1073741824 to eenceer 10000 Immediate- Ouzlrr;g p
ment +1073741824 . ly p

unit tion
Max. running . During
| -

H11-19 |speed of 2nd 1to 6000 RPM 200 mde|ate opera- P
displacement y tion
Acceleration/De- )
celeration time Immediate- During

H11-20 . 0 to 65535 ms(s) 10 opera- P
of 2nd displace- ly tion

ment
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Parameter List

Setting

Effecti Related
Para. Name Value Range Unit Default e.c e Condi- elate
Time . Mode
tion
Waiting time af- Immediate During

H11-21 |ter2nd displace- |0 to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-22 3rd displace- -1073741824 to eenceer 10000 Immediate- Ouz;g p
ment +1073741824 . ly p

unit tion
Max. running . During
I diate-

H11-24 |speed of 3rd 1 t0 6000 RPM 200 mmel 1 opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-25 . 0to 65535 ms(s) 10 opera- P
of 3rd displace- ly .

tion
ment
Waiting time af- Immediate- During

H11-26 | ter3rd displace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

1o, |Athdisplace: | -1073741824t0 een(e:er Looge | mmediate- Ou;'rr:f .
ment +1073741824 . ly p

unit tion
Max. running . During
I diate-

H11-29 | speed of 4th 10 6000 RPM 200 mmel 1 opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-30 . 0to 65535 ms(s) 10 opera- P
of 4th displace- ly ;

tion
ment
Waiting time af- ) During
) Immediate-

H11-31 |ter4thdisplace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-32 5th displace- -1073741824 to eenceer 10000 Immediate- Ouzlrr;g p
ment +1073741824 ] ly p

unit tion
Max. running . During
| diate-

H11-34 |speed of 5th 1to 6000 RPM 200 mmT ate opera- P
displacement y tion
Acceleration/De- )
celeration time Immediate- During

H11-35 . 0 to 65535 ms(s) 10 opera- P
of 5th displace- ly ;

tion
ment
Waiting time af- Immediate During

H11-36 |ter5thdisplace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-37 6th displace- -1073741824 to een:er 10000 Immediate- ougrnag p
ment +1073741824 ) ly p

unit tion
Max. running . During
| diate-

H11-39 | speed of 6th 1to 6000 RPM 200 mmT ate opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-40 . 0to 65535 ms(s) 10 opera- P
of 6th displace- ly ;

tion
ment
Waiting time af- Immediate During

H11-41 |ter6th displace- |0to 10000 ms(s) 10 l opera- P

ment y tion




Parameter List

. Setting
Effect Related
Para. Name Value Range Unit Default e.c e Condi- elate
Time . Mode
tion
Refer- Duri

14y |Tthdisplace: | -1073741824t0 een:; Looge | mmediate- O“;'I:jg .
ment +1073741824 . ly p

unit tion
Max. running . During
I diate-

H11-44 |speed of 7th 1 t0 6000 RPM 200 mm? 1€ opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-45 . 0to 65535 ms(s) 10 opera- P
of 7th displace- ly .

tion
ment
Waiting time af- Immediate- During

H11-46 | ter Tth displace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

114, |Sthdisplace: | -1073741824t0 ;Ceer Looge | mmediate- OUSE .
ment +1073741824 . ly p

unit tion
Max. running . During
I diate-

H11-49 | speed of 8th 10 6000 RPM 200 mmel 1 opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-50 . 0 to 65535 ms(s) 10 opera- P
of 8th displace- ly .

tion
ment
Waiting time af- ) During
) Immediate-

H11-51 | ter8th displace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-52 9th displace- -1073741824 to eenceer 10000 Immediate- Ouglrr;g p
ment +1073741824 . ly p

unit tion
Max. running . During
| diate-

H11-54 | speed of 9th 10 6000 RPM 200 mmel 1 opera- P
displacement y tion
Acceleration/De- .
celeration time Immediate- During

H11-55 . 0 to 65535 ms(s) 10 opera- P
of 9th displace- ly ;

tion
ment
Waiting time af- Immediate During

H11-56 |ter9th displace- |0to 10000 ms(s) 10 l opera- P

ment y tion
Refer- Duri

H11-57 10th displace- -1073741824 to eenceer 10000 Immediate- Ougrnag p
ment +1073741824 j ly p

unit tion
Maximum speed Duri
of 10th displace- | iate- uring

H11-59 P 1t0 6000 RPM 200 mmediate- | e P
ment ly .

tion
Acceleration/De- .
celeration time Immediate- During

H11-60 . 0to 65535 ms(s) 10 opera- P
of 10th displace- ly .

tion
ment
Waiting time af- Immediate During

H11-61 |ter 10th displace- |0 to 10000 ms(s) 10 l opera- P

ment y tion
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Parameter List

Setting

Effecti Related
Para. Name Value Range Unit Default e.c e Condi- elate
Time . Mode
tion
Refer- Duri
L, |Mithdisplace | -1073741824t0 een:; Looge | mmediate- 0“;'::3 .
ment +1073741824 . ly p
unit tion
Maximum speed Duri
of 11th displace- iate- uring
H11-64 P 10 6000 RPM j00 | Mmmediate | o P
ment ly 3
tion
Acceleration/De- .
celeration time Immediate- During
H11-65 . 0 to 65535 ms(s) 10 opera- P
of 11th displace- ly .
tion
ment
Waiting time af- ) During
) Immediate-
H11-66 | ter 11th displace- |0 to 10000 ms(s) 10 l opera- P
ment y tion
Refer- Duri
Le; |12thdisplace- | -1073741824t0 eenceg Lo0ge | mmediate- Ou;'rr;g .
ment +1073741824 . ly p
unit tion
Maximum speed Duri
of 12th displace- | jate- uring
H11-69 P 1t0 6000 RPM 200 mmediate- | ora. P
ment ly .
tion
Acceleration/De- .
celeration time Immediate- During
H11-70 . 0to 65535 ms(s) 10 opera- P
of 12th displace- ly ;
tion
ment
Waiting time af- Immediate During
H11-71 |ter 12th displace- | 0 to 10000 ms(s) 10 l opera- P
ment y tion
Refer- Duri
13th displace- -1073741824 to erer Immediate- | = &
H11-72 ence 10000 opera- P
ment +1073741824 . ly ;
unit tion
Maximum speed Duri
of 13th displace- | diate- uring
H11-74 P 1t0 6000 RPM 200 MMEAIAte | era- p
ment [y ]
tion
Acceleration/De- .
celeration time Immediate- During
H11-75 . 0to 65535 ms(s) 10 opera- P
of 13th displace- ly .
tion
ment
Waiting time af- Immediate During
H11-76 | ter 13th displace- | 0to 10000 ms(s) 10 l opera- P
ment y tion
Refer- Duri
17, | thdisplace- | -1073741824t0 eenceer Looge | mmediate- OUZE .
ment +1073741824 . ly p
unit tion
Maximum speed Duri
of 14th displace- | diate- uring
H11-79 P 10 6000 RPM 200 mmediate” 1 hera- P
ment ly A
tion
Acceleration/De- .
celeration time Immediate- During
H11-80 . 0 to 65535 ms(s) 10 opera- P
of 14th displace- ly tion

ment




Parameter List

. Setting
Effect Related
Para. Name Value Range Unit Default e.c e Condi- elate
Time . Mode
tion
Waiting time af- Immediate During
H11-81 |ter 14th displace- |0 to 10000 ms(s) 10 l opera- P
ment y tion
Refer- Duri
iLgy, |lSthdisplace | -1073741824t0 ;;:; Looge | mmediate- O“gif .
ment +1073741824 . ly p
unit tion
Maximum speed Duri
of 15th displace- I diate- | ~"'"E
H11-84 P 10 6000 RPM 200 mmediate” 1 hera- P
ment ly A
tion
Acceleration/De- .
celeration time Immediate- During
H11-85 . 0to 65535 ms(s) 10 opera- P
of 15th displace- ly .
tion
ment
Waiting time af- ) During
) Immediate-
H11-86 |ter 15th displace- |0 to 10000 ms(s) 10 l opera- P
ment y tion
Refer- Duri
H11-87 16th displace- -1073741824 to eenceer 10000 Immediate- Ougrr;g p
ment +1073741824 . ly p
unit tion
Maximum speed Duri
of 16th displace- I jate- | "8
H11-89 P 1t0 6000 RPM 200 mmediate- | ora. P
ment ly .
tion
Acceleration/De- .
celeration time Immediate- During
H11-90 . 0to 65535 ms(s) 10 opera- P
of 16th displace- ly ;
tion
ment
Waiting time af- immediate During
H11-91 |ter 16th displace- |0 to 10000 ms(s) 10 l opera- P
ment y tion
10.18 Group H12: Multi-Speed Parameters
Effective | Setting Related
Para. N Value R Unit Default
are ame alie range ! elau Time | Condition Mode
0: Stop after running for
one cycle
(number of speeds select-
able through H12-01)
Multi- - L i i
ulti speed'ref 1: Cyclic operation Immedi-
H12-00 erence running | sgop after running for one - 1 ately At stop S
mode cycle (number of speeds
selectable through H12-
01)
2: Switchover through
external DI
Number of I di-
H12-01 | mbero 1t0 16 - 16 MMEA 1 At stop s
speeds ately
H12-02 Ru.nningtime 0:s . ) 0 Immedi- At stop N
unit 1:min ately
Accelerati I di-
H12-03 | CCEeraton 1540 65535 ms 10 MMEA 1 At stop s
time 1 ately
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Parameter List

Effective | Setting Related
Para. N Value R Unit Default
are ame alue range ! elau Time | Condition Mode
Hig-04 | DeCEleration 1,0 eesss ms 10 Immedi- |\ top s
time 1 ately
H1p.05 | Acceleration 0 ess3s ms 50 Immedi- | crop s
time 2 ately
Hig-06 | Deceleration 0 eesss ms 50 Immedi-| -\ top s
time 2 ately
H1p.07 | Acceleration Ty ess3s ms 00 | 'MmedE i sop s
time 3 ately
Hig-08 | Deceleration 1y eesss ms 00 | ™medi- T sop s
time 3 ately
Accelerati | di-
H12-09 | "CCC€r@MOM 14 10 65535 ms 150 MMeA™ 1 At stop s
time 4 ately
Decelerati | di-
H12-10 | o oceeraton 1o 10 65535 ms 150 MMeA™ 1 At stop s
time 4 ately
1 fer- | i-
1220 | LStspeedrefer | o0t +6000 RPM 0 mmedi- | stop s
ence ately
Running time .
. Immedi-
H12-21 | ofthe 1stspeed |0to 6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H19-9 celeration time 2.: Acc.eleration/Decelera— _ 0 Immedi- At stop S
of 1st speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tiontime 4
2nd d refer- I di-
H12-23 | "¢ SPEEATE™ T 5600 to +6000 RPM 100 MMeEA 1 At stop s
ence ately
Running time of .
. Immedi-
H12-24 |the2ndspeed |0to6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-25 celeration time 2.: Ac§eleration/Decelera— ] 0 Immedi- At stop S
of 2nd speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tiontime 4
3rd d refer- | di-
H12-26 | O *PeeAT®IE™ 1 6000 to +6000 RPM 300 MMeA 1 At stop s
ence ately
Running time of .
. Immedi-
H12-27 | the 3rd speed 0to 6553.5 s(min) 5.0 atel At stop S
reference y




Parameter List

. Effective | Setting Related
Para. Name Value Range Unit Default Time | Condition Mode
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-28 celeration time 2.: Acc.eleration/Decelera- ) 0 Immedi- At stop S
of 3rd speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tiontime 4
Hip.0 | Hthspeedrefer | con) o +6000 RPM so0 | ™M At gtop s
ence ately
Running time of .
H12-30 |the4thspeed | 0to6553.5 s(min) 5.0 Immedi- | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-31 celeration time 2.: Acc.eleration/Decelera— ] 0 Immedi- At stop S
of 4th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
Hip.3p | Othspeedrefer | o) 0 +6000 RPM 700 | ™Al At stop s
ence ately
Running time of .
H12-33 |theS5thspeed | 0to6553.5 s(min) 5.0 Immedi= | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-34 celeration time 2': Acc'elerat|on/Decelera— ] 0 Immedi- At stop S
of 5th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
Hip-35 | Othspeedrefer | 000 to+6000 RPM o0 | "™Medi At ctop s
ence ately
Running time of .
H12-36 | the6thspeed | 0to6553.5 s(min) 5.0 Immedi= | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-37 celeration time 2.: Acc.eleration/Decelera— _ 0 Immedi- At stop S
of 6th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
Hip-3g | nspeedrefer | 00 t0+6000 RPM oo | "™Medi At ctop s
ence ately
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Parameter List

Effective | Setting Related
Para. N Value R Unit Default
are ame alue range ! elau Time | Condition Mode
Running time of .
. Immedi-
H12-39 |the Tth speed 0t0 6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-40 celeration time 2.: Acc.eleratlon/Decelera- ) 0 Immedi- At stop S
of 7th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
8th d refer- | di-
H12-41 SPECATEI®r | 6000 to +6000 RPM 300 MMEA 1 At stop s
ence ately
Running time of .
. Immedi-
H12-42 the 8th speed 010 6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-43 celeration time 2.: Acc'eleration/Decelera— ] 0 Immedi- At stop S
of 8th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
9th d refer- I di-
H12-44 SPECATEI®r | 6000 to +6000 RPM 100 MMEA 1 At stop s
ence ately
Running time of .
. Immedi-
H12-45 |the9th speed 010 6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-46 celeration time 2': Acc'eleration/Decelera— ] 0 Immedi- At stop S
of 9th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
10th d refer- | di-
H12-47 SPECATEI®T 6000 to +6000 RPM “100 | MM At stop s
ence ately
Running time of .
. Immedi-
H12-48 |the 10thspeed |0to6553.5 s(min) 5.0 atel At stop S
reference y




Parameter List

. Effective | Setting Related
Para. Name Value Range Unit Default Time | Condition Mode
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-49 celeration time 2.: Acc.eleration/Decelera- ) 0 Immedi- At stop S
of 10th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tiontime 4
Hig-50 | Lithspeedrefer-| ooy 0 +6000 RPM 300 | MmedE T stop s
ence ately
Running time of .
H12-51 |the 11thspeed | 0to6553.5 s(min) 5.0 Immedi- | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-52 celeration time 2.: Acc.eleration/Decelera— ] 0 Immedi- At stop S
of 11th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
Hip.53 | L2thspeedrefer-| o) o +6000 RPM s00 | MMedE T stop s
ence ately
Running time of .
H12-54 |the 12thspeed | 0to 6553.5 s(min) 5.0 Immedi= | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-55 celeration time 2': Acc'elerat|on/Decelera— ] 0 Immedi- At stop S
of 12th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
Hip-56 | Lothspeedrefer| 000 to+6000 RPM 700 | MMedE T stop s
ence ately
Running time of .
H12-57 | the 13thspeed | 0to 6553.5 s(min) 5.0 Immedi= | crop s
reference ately
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-58 celeration time 2.: Acc.eleration/Decelera— _ 0 Immedi- At stop S
of 13th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
H1p.59 | LAthspeedrefer| 000 1046000 RPM 00 | Mmedi 1 ctop s
ence ately
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Parameter List

Effective | Setting Related
Para. N Value R Unit Default
are ame alue range ! elau Time | Condition Mode
Running time of .
. Immedi-
H12-60 |the 14thspeed |0to6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-61 celeration time 2.: Acc.eleratlon/Decelera- ) 0 Immedi- At stop S
of 14th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
15th d refer- | di-
H12-62 SPECATEI®T 6000 to +6000 RPM 600 | MM At stop s
ence ately
Running time of .
. Immedi-
H12-63 the 15th speed | 0t06553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-64 celeration time 2.: Acc'eleration/Decelera— ] 0 Immedi- At stop S
of 15th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
16th d refer- I di-
H12-65 SPECATEI®T 6000 to +6000 RPM 300 | MM At stop s
ence ately
Running time of .
. Immedi-
H12-66 |the 16thspeed |0to6553.5 s(min) 5.0 atel At stop S
reference y
0: Zero acceleration/decel-
eration time
1: Acceleration/Decelera-
Acceleration/De- | tion time 1
H12-67 celeration time 2': Acc'eleration/Decelera— ] 0 Immedi- At stop S
of 16th speed tion time 2 ately
reference 3: Acceleration/Decelera-
tion time 3
4: Acceleration/Decelera-
tion time 4
10.19 Group H17:VDI/VDO Parameters
Effecti Setti Related
Para. Name Value Range Unit | Default eic e € |ng
Time Condition Mode
VDI1 functi Duri
H17-00 unetion 1 g 40 37 - 0 At stop unng -
selection operation
0: Valid when the written
valueis 1
VDI1 logi lec- Duri
H17-01 . oic seiec 1: Valid when the written - 0 At stop ur|n.g -
tion operation
value changes from 0 to
1




Parameter List

Effective Settin Related
Para. Name Value Range Unit | Default . W I .g
Time Condition Mode
VDI2 functi Duri
H17-02 unction 1o 1037 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI2 logic selec- Duri
H17-03 . oglc setec 1: Valid when the written - 0 At stop ur|n.g -
tion operation
value changes from 0 to
1
VDI3 functi Duri
H17-04 uneion 1037 - 0 At stop unng -
selection operation
0: Valid when the written
valueis 1
VDI3 logi lec- Duri
H17-05 |~ OBICS€C€C 11 Valid when the written | - 0 At stop uring -
tion operation
value changes from 0 to
1
VDI4 functi Duri
H17-06 uneion 1037 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI4 logi - Duri
H17-07 . logic selec 1: Valid when the written - 0 At stop urln.g -
tion operation
value changes from 0 to
1
VDI5 functi Duri
H17-08 %Jnc on 0to 37 - 0 At stop urm_g -
selection operation
0: Valid when the written
valueis 1
VDI5 logic selec- Durin
H17-09 . & 1: Valid when the written - 0 At stop _g -
tion operation
value changes from 0 to
1
VDI6 function Durin
H17-10 . 0to37 - 0 At stop _g -
selection operation
0: Valid when the written
valueis 1
VDI i - Duri
171 | DIBlogicselec |y i when the written | - 0 At stop uring -
tion operation
value changes from 0 to
1
VDIT function Durin
H17-12 ) 0t037 - 0 At stop ' -
selection operation
0: Valid when the written
valueis1
VDIT logi lec- . Duri
H17-13 . olc setec 1: Valid when the written - 0 At stop urln.g -
tion operation
value changes from 0 to
1
VDI8 functi Duri
H17-14 unetion g 1037 - 0 At stop uring -
selection operation
0: Valid when the written
VDI8 logic selec valueis 1 Durin
H17-15 . & 1: Valid when the written - 0 At stop .g -
tion operation
value changes from 0 to
1
VDI9 function Durin
H17-16 unct 0to 37 - 0 At stop urng -
selection operation
0: Valid when the written
valueis 1
VDI9 logic selec- Durin
H17-17 . g 1: Valid when the written - 0 At stop ur .g -
tion operation
value changes from 0 to
1
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Parameter List

Effective Settin Related
Para. Name Value Range Unit | Default . W I .g
Time Condition Mode
VDI10 functi Duri
H17-18 unetion o 10 37 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI10 logic selec- Duri
H17-19 . oglcsetec 1: Valid when the written - 0 At stop ur|n.g -
tion operation
value changes from 0 to
1
VDI11 functi Duri
H17-20 funetion 44537 - 0 At stop unng -
selection operation
0: Valid when the written
valueis 1
VDI11 logi - Duri
171 | UDILlogicselec |y i when the written | - 0 At stop uring -
tion operation
value changes from 0 to
1
VDI12 functi Duri
H17-22 unetion o 1o 37 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI12 logi - Duri
H17-23 . logic selec 1: Valid when the written - 0 At stop urln.g -
tion operation
value changes from 0 to
1
VDI13 functi Duri
H17-24 function 4 45 37 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI1 i - Duri
H17-25 . 3logic selec 1: Valid when the written - 0 At stop urln_g -
tion operation
value changes from 0 to
1
VDI14 functi Duri
H17-26 function 1o 40 37 - 0 At stop uring -
selection operation
0: Valid when the written
valueis 1
VDI14 logi - Duri
H17-27 . logic selec 1: Valid when the written - 0 At stop urln_g -
tion operation
value changes from 0 to
1
VDI15 function Durin
H17-28 . 0to37 - 0 At stop .g -
selection operation
0: Valid when the written
valueis1
VDI15 logic selec- : Duri
H17-29 . Oglcsetec 1: Valid when the written - 0 At stop urln.g -
tion operation
value changes from 0 to
1
VDI16 functi Duri
H17-30 Uneton o 10 37 - 0 At stop uring
selection operation
0: Valid when the written
VDI16 logic selec valueis 1 Durin
H17-31 . g 1: Valid when the written - 0 At stop .g -
tion operation
value changes from 0 to
1
H17-32 | VDO virtual level |- - - - At display -
VDO1 function Durin
H17-33 runct 0t022 - 0 At stop urng -
selection operation
H17-34 YDOl logic selec- | 0: Output 1 when valfd i 0 At stop Durin.g i
tion 1: Output 0 when valid operation




Parameter List

Effecti Setti Related
Para. Name Value Range Unit | Default eic e € |ng
Time Condition Mode

Hi7-35 | /PO2function o ) - 0 Atstop | Unne -
selection operation

H17-36 YDO2 logic selec- | 0: Output 1 when val!d i 0 At stop Durm.g i
tion 1: Output 0 when valid operation

Hi7-37 | /PO3function 1y o) - 0 Atstop | Unne -
selection operation
VD i -0: 1wh i Duri

H17-38 : 03 logic selec- | 0: Output 1 when val!d i 0 At stop urm'g i
tion 1: Output 0 when valid operation
VDO4 f i Duri

H17-39 Odfunction 152 - 0 At stop uring -
selection operation
VDO4 logi -10: 1wh i Duri

H17-40 : 04 logic selec- | 0: Output 1 when val!d i 0 At stop urm.g i
tion 1: Output 0 when valid operation
VDO5 f i Duri

H17-41 OSfunction 10459 - 0 At stop uring -
selection operation

H17-42 YDO5 logic selec- | 0: Output 1 when val!d i 0 At stop Durln_g i
tion 1: Output 0 when valid operation
VDO6 f i Duri

H17-43 O function 1459 - 0 At stop uring -
selection operation

H17-44 YDOG logic selec- | 0: Output 1 when val!d i 0 At stop Durln_g i
tion 1: Output 0 when valid operation
VDOT f i Duri

H17-45 Offunction 199 - 0 At stop uring -
selection operation
VDOT logi -10: 1wh i Duri

H17-46 . 07 logic selec Output 1 when val!d i 0 At stop ur|n.g i
tion 1: Output 0 when valid operation

H17-a7 | /POBfunction o > - 0 At stop During -
selection operation

H17-48 \{DOS logic selec- | 0: Output 1 when val!d i 0 At stop Dunn.g i
tion 1: Output 0 when valid operation

H17-a9 | /DOOfunction o 0 - 0 Atstop | unng -
selection operation

H17-50 YDO9 logic selec- | 0: Output 1 when val!d i 0 At stop Durln.g i
tion 1: Output 0 when valid operation

1751 | /PO0function o s - 0 Atstop | Dunng -
selection operation

H17-52 VDOl(? logic 0: Output 1 when val!d i 0 At stop Durln.g i
selection 1: Output 0 when valid operation
VDO11 functi Duri

H17-53 Srunetion g 4522 - 0 At stop urng -
selection operation

H17-54 VDOl% logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation

H17-55 | /POL2function o s - 0 Atstop | Unne -
selection operation

H17-56 VDOl? logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation
VDO13 functi Duri

H17-57 > IUNCEton 4 1022 - 0 At stop urng -
selection operation

H17-58 VDOl3. logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation
VDO14 functi Duri

H17-59 FIUNEton o 1022 - 0 At stop uring -
selection operation

H17-60 VDOléll logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation
VDO15 functi Duri

H17-61 > TUNCHON 161022 - 0 At stop uring -
selection operation
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Parameter List

Effecti Setti Related
Para. Name Value Range Unit | Default eic e € |ng
Time Condition Mode
H17-62 VD015. logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation
VDO16 functi Duri
H17-63 > NN 14 1022 - 0 At stop uring -
selection operation
H17-64 VDOl§ logic 0: Output 1 when valid i 0 At stop Durin.g i
selection 1: Output 0 when valid operation

10.20 Group H30: Servo-Related Variables Read Through Commu-

nication

The values are not displayed on the panel.

Para.

Name

Value Range Unit

De- |Effective| Setting

fault | Time

Related

Condition Mode

H30-00

Servo state read through

communication

Read-only PST

H30-01

DO function state 1 read
through communication

Read-only PST

H30-02

DO function state 2 read
through communication

Read-only PST

H30-03

Pulse reference sampling
value read through commu- - -

nication

At display PST

10.21 Group H31: Servo-Related Variables Set Through Communi-

cation

The values are not displayed on the panel.

Effecti Setting Condi- Related
Para. Name Value Range | Unit | Default ?C e ¢ m,g ond! elate
Time tion Mode
VDl virtual level set During opera-
H31-00 through communica- |0 to 65535 - 0 Immediately tigonp PST
tion
D h h Duri -
H31-04 O state §et t roug 0to31 - 0 Immediately unng opera PST
communication tion
Speed reference set )
) -6000.000 to . During opera-
H31- h h - RPM |
31-09 t' rough communica +6000.000 0 mmediately tion S
tion
Torque reference set .
. -100.000 to . During opera-
H31-11 h h - 9 | T
3 t' rough communica +100.000 %o 0 mmediately tion
tion
10.22 DI/DO Functions
Function No. ‘ Name ‘ Function Name Description Remarks
Functions of input signals
) ) The corresponding terminal logic
Inbeic':jlve. Servo motor dis- must be level valid.
able
FunIN.1 -ON N i
un S-0 Servo O Active: Servo motor en- The change of-the cor.re§pon(.:||ng
abled upon power-on DI/VDI or terminal logic is activated
at next power-on.




Parameter List

Function No. Name Function Name Description Remarks
The corresponding terminal logic
must be edge valid. If the logic is set
FuniNs ALMRST Fault and warning Inactive: Disabled to level valid, the servo drive will
niN. - . . )
u reset (edge valid) Active: Enabled forcibly set it to edge valid.
The servo drive can continue oper-
ating after some warnings are reset.
When H08-09 set to 1:
Invalid: Pl control for speed
loop
. ‘ Valid: P control for speed Itis recommendeq to set the logic
FunIN.3 GAIN-SEL | Gain Switchover loop of the corresponding terminal to
level valid.
When H08-09 set to 2:
Invalid: Fixed at 1st gain
Valid: Fixed at 2nd gain
Active: Current running . .
. . . Itis recommended to set the logic
Main/auxiliary refer- | reference being A . .
FunIN.4 CMD-SEL . . . of the corresponding terminal to
ence switchover Inactive: current running .
. level valid.
reference being B
. Inactive: Reference direc- . .
Multi-speed ref- tion by default It is recommended to set the logic
FunIN.5 DIR-SEL | erence direction . y . of the corresponding terminal to
} Active: Opposite to the .
switchover by DI L level valid.
reference direction
Itis recommended to set the logic
Multi-reference swi- | Used to select a reference . . &
FunIN.6 CMD1 of the corresponding terminal to
tchover 1 from 16 references. .
level valid.
It is recommended to set the logic
Multi-reference swi- | Used to select a reference ) . &
FunIN.7 CMD2 of the corresponding terminal to
tchover 2 from 16 references. .
level valid.
It is recommended to set the logic
Multi-reference swi- | Used to select a reference ) . &
FunIN.8 CMD3 of the corresponding terminal to
tchover 3 from 16 references. )
level valid.
Itis recommended to set the logic
Multi-reference swi- | Used to select a reference ) . &
FunIN.9 CMD4 of the corresponding terminal to
tchover 4 from 16 references. )
level valid.
Used to switch among the
speed control, position . .
P P It is recommended to set the logic
. control, and torque control . .
FunIN.10 M1-SEL Mode switchover 1 of the corresponding terminal to
based on the selected con- level valid
trol mode (H02-00 set to 3, ’
4,0r5).
Used to switch among the
speed control, position It is recommended to set the logic
FunIN.11 M2-SEL Mode switchover2 | control, and torque control | of the corresponding terminal to
based on the selected con- | level valid.
trol mode (H02-00 set to 6).
Valid: Zero clamp enabled | Itis recommended to set the logic
FunIN.12 ZCLAMP | Zero clamp enable |Invalid: Zero clamp dis- of the corresponding terminal to
abled level valid.
The function is upgraded from
Invalid: Reference pulse pulse inhibited to position refer-
Position reference input inhibited. ence inhibited. Position references
FuniIN.13 INHIBIT

inhibited

Valid: Reference pulse input
permitted

include internal and external posi-
tion references. The corresponding
terminal logic must be level valid.
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Parameter List

Function No.

Name

Function Name

Description

Remarks

FuniIN.14

P-OT

Positive limit switch

Active: Forward drive dis-
abled

Inactive: Forward drive
enabled

When the mechanical movement
is beyond the movable range, the
overtravel prevention function will
be activated. It is recommended to
set the logic of the corresponding
terminal to level valid.

FunIN.15

N-OT

Negative limit switch

When the mechanical
movement is beyond the
movable range, the over-
travel prevention function
will be activated.

Active: Reverse drive dis-
abled

Inactive: Reverse drive
enabled

Itis recommended to set the logic
of the corresponding terminal to
level valid.

FunIN.16

P-CL

Forward external
torque

limit

Switches the torque limit
source by setting H07-07
(Torque limit source).

When HO7-07 set to 1:
Valid: Forward external
torque limit valid
Invalid: Forward internal
torque limit valid

When H07-07 set to 3 and Al
limit greater than forward
external limit:

Valid: Forward external
torque limit valid

Invalid: Al torque limit en-
abled

When HO7-07 set to 4:
Valid: Al torque limit en-
abled

Invalid: Forward internal
torque limit valid

Itis recommended to set the logic
of the corresponding terminal to
level valid.
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Function No. Name Function Name Description Remarks
Switches the torque limit
source by setting H07-07
(Torque limit source).
When HO7-07 set to 1:
Valid: Reverse external
torque limit valid
Invalid: Reverse internal
torque limit valid
Reverse external When HO7-07 setto 3and Al | )
e limit smaller than Reverse Itis recommendeq to set the logic
FunIN.17 N-CL q external limit: of the cgrrespondlng terminal to
limit ) level valid.
Valid: Reverse external
torque limit valid
Invalid: Al torque limit en-
abled
When HO7-07 set to 4:
Valid: Al torque limit en-
abled
Invalid: Reverse internal
torque limit valid
Active: | t dingt
ctive: Inputaccording to Itis recommended to set the logic
. the command . .
FunIN.18 JOGCMD+ | Forward jog . of the corresponding terminal to
Inactive: RUN command .
. level valid.
input stopped
Active: | ti t
thcel\c/zmquf:nén reverseto It is recommended to set the logic
FunIN.19 JOGCMD- | Reverse jog . of the corresponding terminal to
Inactive: RUN command .
. level valid.
input stopped
Valid: Execute step refer-
ence set in H05-05, servo Itis recommended to set the logic
FunIN.20 POSSTEP | Step reference motor running of the corresponding terminal to
Invalid: Servo motor in level valid.
locked state
FuniN21 HX1 Har\d wheel m‘ult|- HX1 valid and HX2 invalid: . .
plying factor signal 1 | X10 Itis recommended to set the logic
Hand wheel multi HX1invalid and HX2 valid: | of the corresponding terminal to
FuniN.22 HX2 fh ‘¥ ee ”T“t“lz X100 level valid.
plying factor signa Others: X1
Invalid: Control the position
according to the setting of
Hand wheel enable H05-00 Itis recommended to set the logic
FunIN.23 HX_EN sional Valid: Control the position | of the corresponding terminal to
& according to the received | level valid.
hand wheel pulse signal in
the position mode
Inactive: Electronic gear
Electronic sear ratio | ratio |1v I8 It is recommended to set the logic
FunIN.24 GEAR_SEL . & . . .| of the corresponding terminal to
switchover Active: Electronic gear ratio .
level valid.
2
Toraue reference Active: Forward direction It is recommended to set the logic
FuniIN.25 TOQDirSel | . i ) ) o of the corresponding terminal to
direction Inactive: Reverse direction .
level valid.
. N Itis recommended to set the logic
Speed reference Active: Forward direction
FunIN.26 SPDDirSel P of the corresponding terminal to

direction selection

Inactive: Reverse direction

level valid.
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Function No. Name Function Name Description Remarks
Invalid: The actual position
reference direction is the
same as the set position it ded to set the logi
. - is recommended to set the logic
Posit f reference direction.
FuniIN.27 POSDirSel ?Sl |9n e eren.ce ) o of the corresponding terminal to
direction selection | valid: The actual position .
RS level valid.
reference direction is op-
posite to the set position
reference direction.
Edge valid
. - Inactive: Internal multi-ref- | It is recommended to set the logic
Multi-position refer- ) . .
FunIN.28 PosInSen erence ignored of the corresponding terminal to
ence enable . . .
Active: Internal multi-refer- | level valid.
ence started
. . It is recommended to set the logic
Interrupt positioning | Inactive: Disabled
FuniIN.29 XintFree cancel PP & . of the corresponding terminal to
Active: Enabled edge valid.
The corresponding terminal logic
must be level valid.
Allocate this function to a high-
speed DI terminal.
If the logic is set to 2 (Rising edge
valid), the servo drive forcibly
Inactive: Not tri ; ive hi
FunIN.31 | HomeSwitch | Home switch na.ctl\{e Not triggered changes it to 1 (Active high).
Active: Triggered If the logic is set to 3 (Falling edge
valid), the servo drive forcibly
changes it to 0 (Active low).
If the logic is set to 4 (Both rising
edge and falling edge valid), the
servo drive forcibly changesitto 0
(Active low).
. . Itis recommended to set the logic
. . Inactive: Disabled . .
FunIN.32 | HomingStart | Homing enable ) of the corresponding terminal to
Active: Enabled .
edge valid.
The corresponding terminal logic
must be level valid.
If the logic is set to 2 (Rising edge
valid), the servo drive forcibly
Valid: Interrupt positioning changes it to 1 (Active high).
Int t itioni inhibited i ;
FuniN 33 xintinhibit .n e:rr.up positioning : N Ifthe logic is set to.3 (Falln?g edge
inhibited Invalid: Interrupt position- | valid), the servo drive forcibly
ing permitted changes it to 0 (Active low).
If the logic is set to 4 (Both rising
edge and falling edge valid), the
servo drive forcibly changesitto 0
(Active low).
Active: Position locked after | )
Emergency stop at zero speed Itlsrecommendeqtosetthelog|c
FunIN.34 Emergency stop ) ) of the corresponding terminal to
Stop Inactive: Current running level valid
state not affected '
Iti ded to set the logi
Valid: Position deviation s recommen e, ose . € o8lc
. o cleared of the corresponding terminal to
FunIN.35 ClrPosErr Position deviation edge valid.
cleared Invalid: Position deviation ) )
not cleared Itis recommended to allocate this
function to DI8 or DI9.
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Function No.

Name

Function Name

Description

Remarks

FunIN.36

V_LmtSel

Internal speed

limit source

Valid: HO7-19 used as inter-
nal positive/negative speed
limit (HO7-17 set to 2)
Invalid: HO7-20 used as
internal positive/negative
speed limit (HO7-17 set to 2)

It is recommended to set the logic
of the corresponding terminal to
level valid.

FunIN.37

Pulselnhibit

Pulse input inhibited

When the reference source
is set to pulse input (HO5-
00 set to 0) in the position
control mode:

Invalid: Respond to pulse
input

Valid: Not respond to pulse
input

Itis recommended to set the logic
of the corresponding terminal to
level valid.

Functions of output signals

FunOUT.1

S-RDY

Servo ready

The servo drive is ready to
receive the S-ON signal.
Active: Servo ready
Inactive: Servo not ready

FunOUT.2

TGON

Motor rotation out-
put

Invalid: The absolute value
of motor speed after filter
is smaller than the value of
HO6-16.

Valid: The absolute value of
motor speed after filter is
equal to or larger than the
value of HO6-16.

FunOUT.3

ZERO

Zero speed

Invalid: The absolute devi-
ation between the motor
speed feedback and the
speed reference is greater
than the value of H06-19.

Valid: The absolute devi-
ation between the motor
speed feedback and the
speed reference is smaller
than or equal to the value
of H06-19.

FunOUT.4

V-CMP

Speed matching

In speed control mode,
when the absolute value of
the deviation between the
motor speed and the speed
reference is smaller than
the value of H06-17, this
signalis valid.

FunOUT.5

COIN

Positioning complet-
ed

In position control mode,
when the position deviation
pulses reach the value of
H05-21, this signal is valid.

FunOUT.6

NEAR

Positioning near

In the position control
mode, when the position
deviation pulses reach the
value of H05-22, this signal
is valid.
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Function No. Name Function Name Description Remarks
Used to confirm the torque
limit
FunOUT.7 C-LT Torque limit Valid: Motor torque limited -
Invalid: Motor torque not
limited
Used to confirm the speed
limit in torque control
. mode
FunOUT8 v Speed limit Valid: Motor speed limited i
Invalid: Motor speed not
limited
Brake signal output:
FunOUT.9 BK Brake output Valid: Brake released -
Invalid: Brake applied
. The warning output signal
FunOUT.10 WARN Warning output is valid (ON) -
FunOUT.11 ALM | Faultoutput This signal s valid when a -
fault is detected.
FUnOUT.12 ALMOL1 3-digit fault code A 3-digit fault code is out- i
output put.
FUNOUT.13 ALMO2 3-digit fault code A 3-digit fault code is out- i
output put.
FUNOUT 14 ALMO3 3-digit fault code A 3-digit fault code is out- i
output put.
Valid: Interrupt positioning
FUNOUT 15 Xintcoin Interrupt positioning | completed _
completed Invalid: Interrupt position-
ing not completed
Homing state:
FunOUT.16 | HomeAttain | Homing output Vahd.: Homlng completed -
Invalid: Homing not com-
pleted
Electrical homing state:
. . Valid: Electrical homin
FUnOUT 17 ElecHt?me Electrical homing completed & i
Attain output Invalid: Electrical homing
not completed
Valid: Absolute value of
torque reference reaching
FUnOUT.18 | TogReach Torque reached the Sfetpoint ]
output Invalid: Absolute value of
torque reference smaller
than the setpoint
Valid: Speed feedback
Speed reached out- | reaches the setpoint.
FunOUT.19 V-Arr . -
put Invalid: Speed feedback
does not reach the setpoint.
Valid: Angle auto-tuning
FUnOUT20 | AngintRdy | /"8'€ auto-tuning completed
output Invalid: Angle auto-tuning
not completed
Valid: Dynamic brake relay
FUNOUT 21 DB Dynamic braking open
output Invalid: Dynamic brake
relay closed




Parameter List

Function No. Name Function Name Description Remarks
Valid: Internal reference
FUnOUT 22 Cmdok Internal reference completed

output

Invalid: Internal reference
not completed
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Chapter 11 Troubleshooting

11.1 Safety Precautions

/A\ DANGER

@ Avoid wiring while the power is on. Keep all circuit breakers OFF during wiring. Failure to comply
may result in electric shock.

/I WARNING

@ Ground the servo drive according to local regulations. Failure to comply may result in electric
shock or fire.

@ Do not remove the servo drive housing or touch internal circuits when the servo drive is ener-
gized. Failure to comply may result in electric shock.

@ Troubleshooting must be performed by professionals. The servo drive must be inspected, main-
tained, and repaired by professionals. Failure to comply may result in electric shock or fire.

@ When installing the servo drive in an enclosed environment, such as a cabinet or casing box, use
a cooling fan or air conditioner to keep the inlet temperature below 50°C. Failure to comply may
result in overheat or fire.

@ Tighten all screws using the specified torque. Failure to comply may result in electric shock or
fire.

@ Ensure that the product input voltage is within the rated voltage range indicated on the name-
plate. Failure to comply may result in electric shock or fire.

@ Keep combustible and explosive materials away from the servo drive.

A\ CAUTION

@ Cover the top of the servo drive with cloth or paper during installation to prevent foreign objects,
such as metal chippings, oil, and water, from entering the servo drive. Foreign objects entering the
servo drive may cause fault of the servo drive.

@ Remove the cloth or paper after installation is completed. Failure to comply may degrade venti-
lation and result in over-temperature of the servo drive.

@ Comply with ESD instructions when operating the servo drive. Failure to comply may damage
circuits inside the servo drive

11.2 Logs of Faults and Warnings

In the order of decreasing severity, faults and warnings are divided into No.1, No.2, and No.3 classes.
No.1 non-resettable faults

No.1 resettable faults

No.2 resettable faults

No.3 resettable warnings

"Resettable” means that the keypad stops displaying the fault/warning when a "reset signal" is input.
Operating procedure:

Set 200D-02h to 1 (Fault reset)
Set the rising edge of bit 7 of the control word 0x6040 through the host controller.

To reset No.1 and No.2 resettable faults, switch off the S-ON signal first and then send the fault reset sig-
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nal. To reset No.3 resettable warnings, send the fault reset signal directly.

¥t Related parameters:

Set-
ting | Effec- De
Para. Name Value Range Function Con- | tive
. ) fault
di- | Time
tion
. For resettable faults and warnings, enable the key-
Disabled . . Im-
Fault pad to stop displaying the fault. At )
200Dh-02h 1: Fault/Warning o ) . medi-| 0
reset After reset, it is immediately restored to "0: No stop
reset ) ately
operation".
¥¢ Related function No.:
Function Function .
Name Function
No. Name

This DI function is edge valid. It is inactive upon continuous high/low level.
The servo drive can continue operating after some warnings are reset.

When this function is allocated to a low-speed DI terminal and the logic of
the terminal is level valid, the servo drive will forcibly change the DI terminal

Fault/Warning | logic to edge valid. An active level change must last at least 3 ms. Otherwise,

FuniN.2 ALM-RST reset signal the fault reset function is inactive.

Do not allocate this function to a high-speed DI terminal. Otherwise, the fault/
warning reset will be inactive.

Inactive: Fault/Warning not reset

Active: Fault/Warning reset

The servo drive can keep logs of the latest 10 faults/warnings and the servo drive status parameters upon
occurrence of the faults/warnings. Repeated faults or warnings among the latest 5 logs are logged as one
fault or warning, and the servo drive status upon its occurrence is logged only once.

After a fault/warning is reset, the servo drive still keeps the log of the fault/warning. To clear the log, set
2002-20h (Parameter initialization) to 1 or 2.

You can select a fault/warning log number in 200B-22h (Fault log), view the corresponding fault/warning
name in 200B-23h (Code of the selected fault), and view corresponding servo drive status parameters in

200B-24h (Time stamp of the selected fault) to 200B-2Bh (Output terminal status upon selected fault). If

no fault occurs, the keypad displays "Er.000" in 200B-23h.

200B-23h viewed from the keypad is "Er.xxx", where "xxx" is the fault/warning code. The value of 200B-23h
read through Inovance software tool or communication is decimal, which needs to be converted to a
hexadecimal equivalent to indicate the actual fault/warning code. The following table gives examples of
such conversion.

_ ) 200B-23h (Hexadeci- -
Er.xxx Displayed on Keypad 200B-23h (Decimal) m(al)exa ec Description
0: No.1 non-resettable fault
Er.101 257 0101
101: Fault code
2: No.1 resettable fault
Er.130 8496 2130
130: Fault code
6: No.2 resettable fault
Er.121 24865 6121
121: Fault code
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Er.110 57616

E110

E: No.3 resettable warning

110: Warning code

11.3 Output of Fault and Warning Codes

11.3.1 List of Fault Codes

B Fault Name Class Resetta- Error Code Auxiliary Code
ble (603Fh) (203Fh)
Er.101 Parameter exception NO.1 No 0x6320 0x01010101
Er.102 | Programmable logic configuration fault NO.1 No 0x7500 0x01020102
Er.103 | FPGA software version too early NO.1 No 0x7500 0x01030103
0x01040104
Er.104 | Programmable logic interruption NO.1 No 0x7500 0x01000104
0x0E940104
Er.105 | Internal program abnormal NO.1 No 0x6320 0x01050105
Er.108 | Parameter storage fault NO.1 No 0x5530 0x01080108
Er.111 | Parametersin group 2000h/2001h abnormal | NO.1 No 0x6320 0x01110111
Er.120 | Product model matching fault NO.1 No 0x7122 0x01200120
Er.121 | Inactive S-ON reference NO.2 Yes 0x5441 0x01210121
Er122 Product matching fault in absolute position NO.L No 07122 0x01200120

mode

Er 130 tDi;f;erent DIs allocated with the same func- NO.1 Yes 06320 0x01300130
Er.131 | Number of DO functions exceeding the limit | NO.1 Yes 0x6320 0x01310131
Er.136 cha:if:;CrkRg;:r orno parameter storedin |\ ; No 0X7305 0x01360136
Er.200 | Overcurrent1 NO.1 No 0x2311 0x02000200
Er.201 | Overcurrent2 NO.1 No 0x2312 0x02010201
Er.207 | D/Q shaft current overflow NO.1 Yes OxOFFF 0x02070207
Er.208 | FPGA sampling operation timeout NO.1 No OxOFFF 0x02080208
Er210 | Output short-to-ground NO.1 No 0x2330 0x02100210
Er.220 U, V, W Phase sequence error NO.1 No OXOFFF 0x02200220
Er.234 | Runaway NO.1 No OxOFFF 0x02340234
Er.400 | Main circuit overvoltage NO.1 Yes 0x3210 0x04000400
Er.410 | Main circuit undervoltage NO.1 Yes 0x3220 0x04100410
Er.500 | Motor overspeed NO.1 Yes 0x8400 0x05000500
Er.510 | Pulse output overspeed NO.2 Yes OxOFFF 0x05100510
Er.602 | Angle auto-tuning failure NO.1 Yes OXOFFF 0x06020602
Er.610 | Drive overload NO.2 Yes 0x3230 0x06100610
Er.620 | Motor overload NO.2 Yes 0x3230 0x06200620
Er.630 | Motor stall NO.2 Yes 0x7121 0x06300630
Er.650 | Heatsink overheat NO.2 Yes 0x4210 0x06500650
Er.731 | Encoder battery failure NO.2 Yes 0x7305 0x07300731
Er.733 | Encoder multi-turn counting error NO.2 Yes 0x7305 0x07300732
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By Fault Name Class Resetta- Error Code Auxiliary Code
ble (603Fh) (203Fh)
Er.735 | Encoder multi-turn counting overflow NO.2 Yes 0x7305 0x07300733
Er.740 | Encoder interference NO.1 No 0x7305 0x07400740
Er.770 | External encoder ruler fault NO.1 Yes 0x7305 0x07700770
Er.834 | AD sampling overvoltage NO.2 Yes
Er.A33 | Encoder data abnormal NO.1 No 0x7305 0x0A330A33
ErA34 | Encoder communication check abnormal NO.1 No 0x7305 0x0A340A34
Er.A35 | The Zsignalis lost. NO.1 No 0x7305 0x0A350A35
Er.B00 | Excessive position deviation NO.2 Yes 0x8611 0x0b000b00
Er.B02 Fu()lls;tlc(l)gs(ejz\/l::;n exceeding thresholdin |, ) Yes 0x8611 0x0b020b02
Er.B03 | Electronic gear ratio setting exceeding limit | NO.2 Yes 0x6320 0x0b030b03
Er.B04 | Fully closed-loop parameter setting error NO.2 Yes 0x6320 0x0B040B04
Er.D09 :inr;?t:ee:ttiigtware position upperand lower |\, Yes 0x6320 0x0d090d09
Er.D10 | Home offset setting error* NO.2 Yes 0x6320 0x0d100d10
Er.E08 | Synchronization loss* NO.2 Yes OXOFFF OxOEO80E08
Er.E12 | Networkinitialization failure* NO.2 Yes 0x0E12 OxOE120E12
Er.E13 | Sync period setting error* NO.2 Yes Ox0E13 Ox0E130E13
Er.E15 | Excessive sync period error* NO.2 Yes 0x0E15 OxOE150E15
11.3.2 List of Earning Codes
Display Warning Name Class Re;ita— Er(;(i)r?)CFcr)]()je Aux(ilzig;ir(]l)ode
Er.110 (F)Let‘;iizgt’ti i:::grp”lse NO.3 Yes 0x6320 0x01100110
Er.601 Homing timeout NO.3 Yes OxOFFF 0x06010601
Er.730 Encoder battery warning NO.3 Yes 0x7305 0x07300730
Er.900 DIl emergency braking NO.3 Yes 0x5442 0x09000900
Er.909 Motor overload warning NO.3 Yes 0x3230 0x09090909
Fr.939 rh:l:;c;rdpower cablediscon- 11 5 Yes 0x3331 0x09390939
Er.941 faor:’:trefrr;fjl;‘l'cfgszr e INo3 Yes 0x6320 0x09410941
Er.942 Frequent parameter storage | NO.3 Yes 0x7600 0x09420942
Er.950 Forward overtravel warning | NO.3 Yes 0x5443 0x09500950
Er.952 Reverse overtravel warning NO.3 Yes 0x5444 0x09520952
Er.980 Encoder internal fault NO.3 Yes 0x7305 0x09800980
Er.998 Homing mode setting error | NO.3 Yes OxOFFF 0xOEO80EO08
Er.A40 Eferameter auto-tuningfail- 1\ 1 5 Yes OXOFFF 0X0A400A40

SDO transmission suspension code
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Suspension Function
Code

0503 0000 Toggle unit not alternated
0504 0000 SDO protocol timed out
0504 0001 Client/server command word not valid or unknown
0504 0005 Memory overflow
0601 0000 Access to an object unsupported
0601 0001 Attempt to read a write-only object
0601 0002 Attempt to write a read-only object
0602 0000 Object not exist in the object dictionary
0604 0041 Object cannot be mapped to the PDO
0604 0042 The number and length of the objects to be mapped exceeds the PDO length
0604 0043 General parameter incompatibility
0604 0047 General internal incompatibility in the device
0606 0000 Access to an object failed due to a hardware error
0607 0010 Data type does not match. Length of service parameters does not match
0607 0012 Data type does not match. Length of service parameters too high
0607 0013 Data type does not match. Length of service parameters too short
06090011 Sub-index does not exist
0609 0030 Invalid value for the parameter
0609 0031 Value of parameter written too high
0609 0032 Value of parameter written too low
0609 0036 Maximum value is smaller than minimum value
0800 0000 General error
0800 0020 Data cannot be transmitted or stored to the application
0800 0021 Data cannot be transmitted or stored to the application due to local control
0800 0022 Data cannot be transmitted or stored to the application due to current device state
0800 0023 Object dictionary dynamic generation fails or no object dictionary is available
08000024 The value does not exist

11.4 Troubleshooting of Faults

11.4.1 Troubleshooting of Common Faults

1) Er.101: Abnormalinternal parameters of servo drive
Cause:
The total number of parameters changes, which generally occurs after software update.

The actual parameter values in group 2002h and subsequent groups exceed the limit, which generally
occurs after software update.

Cause Method of Verification Measure
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1. The control power
voltage drops instan-
taneously.

Check whether the control power volt-
age on the non-drive side is within the
following specifications:

Valid value: 380 Vto 480V
Allowable deviation: -15% to +10%

Increase the power capacity or replace the power
supply with one that has larger capacity. Restore
default settings (set 2002-20h to 1) and write the
parameters again.

2. Instantaneous
power failure occurs
during parameter
storage.

Check whether instantaneous power
failure occurs during parameter storage.

Power on the servo drive again, restore default set-
tings (set 2002-20h to 1) and write the parameters
again.

3. The times of
parameter writing
within a certain
period exceeds the
limit.

Check whether parameter update is per-
formed frequently from the host control-
ler.

Change the way of parameter-write and write the
parameters again.

Or replace the servo drive if it is faulty.

4. The software is
upgraded.

Check whether the software is upgraded.

Reset the servo drive model and the motor model,
and restore default settings (set 2002-20h to 1).

5. The servo drive is
faulty.

If the fault persists after several times of
restart and parameter initialization, the
servo drive is faulty.

Replace the servo drive.

2) Er.102: Programmable logic configuration fault

Cause:

The software version of FPGA does not match that of MCU.

The FPGA or MCU hardware is damaged, resulting in communication failure between MCU and FPGA.

Cause

Method of Verification

Measure

1. The FPGA software version
and the MCU software version do
not match.

View the MCU software version (2001-01h) and

the FPGA software version (2001-02h) through
the keypad or Inovance software tool. Check
whether the non-zero values of the most sig-

nificant bits of these two software versions are

consistent.

Contact Inovance for technical
support. Update to the match-
ing FPGA or MCU software.

2. The FPGA is faulty.

The fault persists after the servo drive is pow-
ered off and on several times.

Replace the servo drive.

3) Er.103: FPGA software version too early

Cause:

The FPGA version in 2001-02h is earlier than 0112.0 (the MCU version in 2001-01h is 0101.7 or later).

Cause

Method of Verification

Measure

1. The FPGA version in 2001-02h
is earlier than 0112.0.

View the MCU software version (2001-01h)
and the FPGA software version (2001-02h)
through the keypad or Inovance software
tool.

Update to the matching FPGA or
MCU software.

2. The FPGA is faulty.

The fault persists after the servo drive is
powered off and on several times.

Replace the servo drive.

4)  Er.104: Programmable logic interruption

To distinguish the fault symptom, the servo drive displays different internal fault codes under the same

external fault code. You can view these internal fault codes in 200B-2Eh.

Cause:

Access to MCU or FPGA times out.
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Cause

Method of Verification Measure

1. The FPGA is faulty (Er.104).

2. The communication handshake between FPGA and
MCU is abnormal (Er.100).

3. The drive internal operation times out (Er.940).

The fault persists after the servo
drive is powered off and on several
times.

Replace the servo
drive.

5) Er.105: Internal program abnormal

Cause:

The total number of parameters is abnormal at EEPROM read/write operation.

The data range of parameters is abnormal, which generally occurs after software update.

Cause Method of Verification

Measure

occurs. method of Er.101.

1: An EEPROM fault Check the causes according to the

Restore default settings (set 2002-20h to 1) and power
on the system again.

2 The servo drive is The fault persists after the servo

faulty.

times.

drive is powered off and on several

Replace the servo drive.

6) Er.108: Parameter storage fault
Cause:
Parameter values cannot be written to EEPROM.

Parameter values cannot be read from EEPROM.

Cause Method of Verification

Measure

1. The parameter-write | Modify a parameter, power on

operationis abnormal. | the servo drive again and check
2. The parameter read- | Whether the modification is
ing is abnormal. saved.

If the modification is not saved and the fault persists
after several times of restart, replace the servo drive.

7) Er.120: Product model matching fault

Cause:

The motor model and drive motor do not match or parameter setting is incorrect.

Cause Method of Verification

Measure

0120 or 1120.

200B-2Eh (Internal fault code) is set to

1. The motor or servo | View the motor nameplate to check

Set 200D-01h (Motor SN) correctly according to
the motor nameplate or replace with a matching

drive SN does not whether the motor is suitable. Check motor.

exist. whether 2000-01h is set correctly.
200B-2Eh (Internal fault code) is set to If the servo drive SN does not exist, set it correct-
2120. ly according to the drive nameplate.

2. The power rating
of the motor does

not match that of the | 3120.
servo drive.

200B-2Eh (Internal fault code) is set to

8) Er.121:Invalid S-ON reference

Cause:

When some auxiliary functions are used, a redundant S-ON signal is given.

Cause Method of Verification Measure
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1. The S-ON signal is switched on

L Check whether an S-ON signal is sent from the host Switch off the S-ON
through communication when the - . .
servo drive is already enabled inter controller when auxiliary functions (200D-03h, signal sent from the
y 200D-04h, and 200D-0Ch) are used. host controller.

nally.

9) Er.122: Product matching fault in absolute position mode
Cause:

The motor does not match in the absolute position mode or the motor SN is set incorrectly.

Cause Method of Verification Measure

View the motor nameplate to check wheth-

The motor does not match in ab- | er the motor is configured with a multi- Set 200D-01h (Motor SN) correctly

solute position mode or the motor | turn absolute encoder. according to the motor nameplate

SN is set incorrectly. Check whether 200D-01h (Motor SN) is set | or replace with a matching motor.
properly.

10) Er.136: Data check error or no parameter stored in the motor encoder ROM
Cause:

When reading parameters from the encoder ROM memory, the servo drive detects that no parameters are
saved there or parameter values are incorrect.

Cause Method of Verification Measure

1. The model of the
servo drive does not | Check whether Inovance IS810 series servo
match that of the mo- | drive and servo motor are used.

Use the matching servo drive and servo motor.

tor.

Check whether Inovance standard encoder

cable is used. The cable must be connected | Use the encoder cable provided by Inovance.
2. Aparameter check | securely without scratching, breaking or Ensure tight connection of motor terminals and
error occurs or no poor contact. servo drive screws. Use a new encoder cable if

parameterissaved in | Measure signals PS+, PS-,+5V, and GND at | Necessary.
the ROM of the serial | both ends of the encoder cable and observe | Do not bundle encoder cables together with

increment encoder. whether signals at both ends are consistent. | power cables (RST, UVW). Route encoder cables
For the signal definition, see hardware con- | and power cables through different routes.
nections.

3. The servo drive is The fault persists after the servo drive is

R h ive.
faulty. powered off and on again. eplace the servo drive

11) Er.200: Overcurrent1

Cause:

The feedback current of any phase exceeds the overcurrent threshold of the servo drive.
12) Er.201: Overcurrent2

Cause:

Hardware overcurrent is detected.

Cause Method of Verification Measure

The time sequence is: after the
keypad displays "ry", switch on

1. References are input simul- o the S-ON signal, and then input
Check whether an reference is input before
taneously at servo startup or reference.

. . . the keypad displays "ry".
reference input is too quick. P prays Increase the reference filter time

constant or the acceleration/decel-
eration time if allowed.
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Cause

Method of Verification

Measure

2. The motor cables are in poor
contact.

Check whether the servo drive power cables
and power cables on the U, V, and W phases
of the servo drive are loosened.

Tighten the cables that are loos-
ened or disconnected.

3. The motor cables are ground-
ed.

After ensuring that the servo drive power ca-
bles and motor cables are connected secure-
ly, measure whether the insulation resistance
between the servo drive U, V, and W phases
and the grounding (PE) cable is at MQ-level.

Replace the motor in the case of
poor insulation.

4. The motor U, V, and W phases
are short circuited.

Unplug the motor cables and check wheth-
er short-circuit occurs among U, V, and W
phases and whether burrs exist on the cable
connections.

Connect motor cables correctly.

5. The motor is damaged.

Unplug the motor cables and measure wheth-
er the resistance among U, V, and W phases of
the motor cable is balanced.

Replace the motor if the resistance
is unbalanced.

6. The gain setting is improper
and the motor oscillates.

Check whether the motor vibrates or gener-
ates a sharp noise during starting and run-
ning, or view the current feedback through
the Inovance servo drive commissioning
platform.

Adjust the gain.

7. The encoder cable is wired im-
properly, corroded or loosened.

Check whether the encoder cable provided
by Inovance is used and whether the cable is
aging, corroded, or loosened.

Switch off the S-ON signal, rotate the motor
shaft manually, and check whether the value
of 200B-0Bh changes as the motor rotates.

Re-solder, tighten or replace the
encoder cable.

8. The servo drive is faulty.

Unplug the motor cables and power on the
servo drive again, but the fault persists.

Replace the servo drive.

13) Er.207: D/Q shaft current overflow

Cause:

The internal register of the servo drive overflows due to abnormal current feedback.

The internal register of the servo drive fails due to abnormal encoder feedback.

Cause Method of Verification Measure
1. The D/Q shaft current | If the fault persists after several times of restart, the .
o Replace the servo drive.
overflows. servo drive is faulty.

14) Er.208: FPGA sampling operation timeout

Cause:

Find the cause through the internal fault code (200B-2Eh).

Cause

Method of Verification

Measure

1. MCU communica-
tion times out.

1208.

200B-2Eh (Internal fault code) is set to

The internal chip is damaged.

Replace the servo drive.
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2. Encoder communi-
cation times out.

200B-2Eh (Internal fault code) is set to
2208.

The encoder wiring is incorrect.
The encoder cable is loose.
The encoder cable is too long.

Communication with the encoder is
interfered.

The encoder is faulty.

Use cables provided by Inovance. If a customized
encoder cable is used, check whether this cable
complies with the specifications and whether it is
a shielded twisted-pair cable.

Check that the connectors at both ends of the
encoder are in good contact.

Contact Inovance.

Do not bundle or route motor cables and encoder
cables through the same route. Ensure the servo
motor and servo drive are well grounded.

Replace the servo motor.

3. Current sampling
times out.

200B-2Eh (Internal fault code) is set to
3208.

Check whether ambient devices are
generating interference and whether
multiple interference sources such as
variable-frequency devices are present
inside the cabinet.

The internal current sampling chip is
damaged.

Do not bundle or route motor cables and encoder
cables through the same route.

Replace the servo drive.

4. High-accuracy AD
conversion times out.

200B-2Eh (Internal fault code) is set to
4208.

Interference exists in the high-accuracy Al
channel. Check Al wiring according to the
correct wiring diagram.

Use shielded twisted pairs and shorten the circuit
length.

5. The FPGA operation
times out.

200B-2Eh (Internal fault code) is set to
0208.

Locate the cause as instructed in the
preceding cause items 1 to 4.

Locate the cause as instructed in the preceding
cause items 1 to 4.

15) Er.210: Output short-circuit to ground

Cause:

The servo drive detects motor phase current or bus voltage abnormal during self-test at power-on.

Cause

Method of Verification

Measure

1.The U, V, or W phase
of the servo drive pow-
er cables is shorted to

ground.

Unplug the motor cable and measure whether the U, V, or
W phase of the motor power cables is shorted to ground

(PE).

Connect the cables again or
replace the servo drive power
cables.

2. The motor is short-
ed to the ground.

After ensuring that the servo drive power cables and mo-
tor cables are connected securely, measure whether the
insulation resistance between the servo drive U, V, and W
phases and the grounding (PE) cable is at MQ-level.

Replace the motor.

3. The servo drive is
faulty.

Remove the power cables from the servo drive. The fault
persists after the servo drive is powered off and on sever-
al times.

Replace the servo drive.

16) Er.220: Phase sequence error

17) Er.234: Runaway

Cause:

In the torque control mode, the torque reference direction is reverse to the speed feedback direction.

In position or speed control mode, the speed feedback direction is reverse to the speed reference direc-

tion.
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Cause

Method of Verification

Measure

1. The sequence of the
U, V, or W phases is
incorrect.

Check whether the servo drive power cables
are connected in the correct sequence on
both sides.

Connect the U, V, and W phases according to
the correct sequence.

2. The initial phase
of the motor rotator
detected is incorrect
due to interference at
power-on.

The U, V, and W phase sequence is correct,
but Er.234 occurs when the servo drive is
enabled.

Power on the servo drive again.

3. The encoder model
or wiring is incorrect.

View the servo drive and servo motor name-
plates to check whether the equipment used
is Inovance 1S810 series servo drive and 20-
bit or 23-bit servo motor.

Replace matching servo drive and servo
motor. If you use Inovance 1S810 series servo
drive and 20-bit or 23-bit servo motor, set
2000-01h to 14000. Confirm the motor model,
encoder type, and encoder cable connections
again.

4. The encoder cable
is wired improperly,
corroded or loosened.

Check whether the encoder cable provided
by Inovance is used and whether the cable is
aging, corroded, or loosened.

Switch off the S-ON signal, rotate the motor

shaft manually, and check whether the value
of 200B-0Bh changes as the motor rotates.

Re-solder, tighten or replace the encoder
cable.

5. The gravity load is
too large when the
motor controls a verti-
cal axis.

Check whether the load of the vertical axis is
too large. Adjust the brake parameters 2002-
0Ah to 2002-0Dh and then check whether the

fault is removed.

Reduce the load of the vertical axis, increase
the rigidity, or shield this fault without affect-
ing safety and use.

18) Er.400: Main circuit overvoltage

Cause:

The DC bus voltage between P+ and N- exceeds the overvoltage threshold.

Normal value: 540V
Fault value: 760 V

Cause

Method of Verification

Measure

1. The input voltage of
the main circuit is too
high.

Measure whether the input voltage on the
power supply unit side (RST) of the servo drive
complies with the following specifications:

Valid value: 380 Vto 480V
Allowable deviation: -15% to +10%

Replace or adjust the power supply accord-
ing to the specifications.

2. The power supply is
instable or affected by
the lightning.

Monitor whether the power supply of the
servo drive is stable, affected by lightning or
satisfies the preceding specifications.

Connect a surge protection device and then
switch on the power supply. If the fault per-
sists, replace the servo drive.

3. The resistance of the
external braking resis-
toris too large, and en-
ergy absorption during
braking is insufficient.

Measure the resistance of the external braking
resistor between P and C and compare the
measured value with the recommended value.

Connect a new external braking resistor of
recommended resistance between P and C.

Set 2002-1Bh (Power of external braking re-
sistor) and 2002-1Ch (Resistance of external
braking resistor) according to the specifica-
tions of the external braking resistor in use.

4. The motorisin
abrupt acceleration/
deceleration status.
The maximum braking
energy exceeds the en-

ergy absorption value.

Confirm the acceleration/deceleration time
during running and measure whether the DC
bus voltage between P+ and N- exceeds the
fault threshold during deceleration.

Ensure the input voltage of the main circuit is
within the specified range, and then increase
the acceleration/deceleration time within the
allowable range.
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Cause

Method of Verification

Measure

5. The bus voltage
sampling value has a
large deviation from
the actually measured
value.

Check the deviation between the setpoint of

200B-1Bh (Bus voltage) and the actually mea- | Contact Inovance for technical support.

sured value.

7. The servo drive is
faulty.

The fault persists after the main circuit is pow-
ered off and on several times.

Replace the servo drive.

19) Er.410: Main circui
Cause:
The DC bus voltage is |

Normal value: 540V
Fault value: 350V

tundervoltage

ower than the undervoltage threshold.

The voltage of all the three phases needs to be measured.

Cause Method of Verification Measure
1.The pO\'/ver.sup.ply Measure the RST input voltage on the servo drive side and check whether the
of the main circuit input voltage complies with the following specifications.
is instable or power .
failure occurs Valid value: 380V to 480 V | th
: Allowable deviation: -15% to +10% nereasethe
2. Instantaneous power capaci-

power failure occurs. ty.
3. The power voltage | Monitor the power input voltage and check whether the main circuit power

drops during run- supply is applied to other devices, resulting in insufficient power capacity and
ning. voltage drop.
20) Er.500: Overspeed

Cause:
The actual speed of the servo motor exceeds the overspeed threshold.
Cause Method of Verification Measure

1. The sequence of the
U,V, or W phases is
incorrect.

Check whether the servo drive power cables are
connected in the correct sequence at both sides.

Connect the U, V, and W phases accord-
ing to the correct sequence.

2.200A-09h is set
incorrectly.

Check whether the overspeed threshold is smaller
than the actual maximum motor speed.

Overspeed threshold = 1.2 times maximum motor
speed (200A-09h set to 0)

Overspeed threshold = 200A-09h (200A-09h # 0,
and 200A-09h < 1.2 times the maximum motor
speed).

Reset the overspeed threshold accord-
ing to the mechanical requirements.
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3. The input reference
is higher than the
overspeed threshold.

Check whether the motor speed corresponding to
the input reference exceeds the overspeed thresh-
old.

Position control mode:

In the CSP mode, check the gear ratio
6091-01h/6091-02h to check the position reference
increment for a single sync period and convert it to
speed.

In the PP mode, check the gear ratio
6091-01h/6091-02h and check the value of 6081h
(Profile velocity).

In the HM mode, check the gear ratio
6091-01h/6091-02h and determine 6099-01h and
6099-02h.

Speed mode:

View the gear ratio 6091h and the values of 60FFh
(Target velocity), 2006-07h to 2006-0Ah, and 607Fh
(Max. profile velocity).

Torque control mode:

View the value of 2007-12h (Speed limit source)
and the corresponding speed limit value.

Position control mode:

CSP: Decrease the position reference
increment for a single sync period, and
the host controller needs to perform
position ramp additionally when gener-
ating references.

PP: Decrease the value of 6081h or
increase the acceleration/deceleration
ramp (6083h or 6084h).

HM: Decrease the value of 6099-01h and
6099-02h or increase the acceleration/
deceleration ramp (609Ah).

Decrease the gear ratio according to the
actual conditions.

Speed control mode:

Decrease the target speed, speed limit,
and gear ratio. In the PV mode, increase
the speed ramp 6083h and 6084h.

In the CSV mode, the host controller
should cover the speed ramp.

Torque control mode:

Set the speed limit to a value smaller
than the overspeed threshold.

4. The motor speed
overshoots.

Check whether the speed feedback exceeds the
overspeed threshold through the Inovance drive
commissioning platform.

Adjust the gain or mechanical running
conditions.

5. The servo drive is
faulty.

The fault persists after the servo drive is powered
on again.

Replace the servo drive.

21) Er.602: Angle auto-tuning failure

22) Er.610: Servo drive overload

Cause:

Heat accumulation of the servo drive reaches the fault level.

23) Er.630: Overtemperature protection in motor rotor locked

Cause:

The actual speed of the motor is lower than 10 RPM but the torque reference reaches the limit, and such
status lasts for the time set in 200A-21h.

Cause

Method of Verification

Measure

1. The servo drive has
loss of phases U, V, or
W or the phase se-
quence is incorrect.

Perform motor trial run without load and check cable

connections.

Connect cables again according
to the correct wiring diagram or
replace the cables.

2.The U,V, or W phase
cable of the servo drive
or the encoder cable
are disconnected.

Check cable connections.

Connect cables again according
to the correct wiring diagram or
replace the cables.
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3. The motor rotor is
locked due to me-
chanical factors.

Check the running command and motor speed

(200B-01h) through Inovance software tool or the key-

pad.

Running reference in the position mode: 200B-0Eh
(Input position reference counter)

Running reference in the speed mode: 200B-02h
(Speed reference)

Running reference in the torque mode: 200B-03h

(Internal torque reference)

Check that the running reference is not 0 but the motor

speed is 0 in corresponding mode.

Eliminate mechanical factors.

24) Er.650: Heatsink overheat

Cause:

The temperature of the servo drive power module is higher than the over-temperature protection thresh-

old.

Cause

Method of Verification

Measure

1. The ambient tem-
perature is too high.

Measure the ambient temperature.

Improve the cooling conditions of the
servo drive to reduce the ambient tem-
perature.

2. The servo drive

is powered off and
powered on for sev-
eral times to reset the
overload fault.

View the fault records

(set 200B-22h and view 200B-23h) and check wheth-
er an overload fault or warning (Er.610, Er.620,
Er.630, Er.650, Er.909, Er.920, or Er.922) occurs.

Change the fault reset method. After
overload occurs, wait for 30s before
reset. Increase the capacity of the servo
drive and servo motor, increase the
acceleration/deceleration time, and
reduce the load.

3. The fan is damaged.

Check whether the fan works when the motor runs.

Replace the servo drive.

4. The installation
clearance of the servo
drive is improper.

Check whether the top and bottom vents of the
drive and the air filter are smooth.

Install the servo drive according to the
installation requirements.

5. The servo drive is
faulty.

The fault persists even though the servo drive is
restarted 5 minutes after power-off.

Replace the servo drive.

25) Er.731: Encoder battery failure

Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Cause

Method of Verification

Measure

The battery is not connected during

power-off.

Check whether the encoder
battery is connected during
power-off.

Set 200D-15h to 1 to remove the fault.

The encoder battery voltage is too

low.

Measure the battery voltage.

Replace with a new battery of match-
ing voltage.

26) Er.733: Encoder multi-turn counting error

Cause:

Encoder multi-turn counting error

Cause

Method of Verification

Measure

The encoder is faulty.

the servo drive is powered on again.

Set 200D-15h to 2 to clear the fault. Er.733 persists after

Replace the motor.

27) Er.735: Encoder multi-turn counting overflow
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Cause:

Encoder multi-turn counting overflows.

Cause

Method of Verification

Measure

Encoder multi-turn counting overflows
when 2002-02h is set to 1.

Set 200D-15h to 1 to remove the fault and
power on the system again.

28) Er.740: Encoder interference

Cause:

The Z signal of the encoder has a too large change of electrical angle due to interference.

Cause Method of Verification

Measure

1. The encoder
wiring is incorrect.

Check the encoder wiring.

Connect the cables again accord-
ing to the correct wiring diagram.

2. The encoder
cables are loose.

Check whether on-site vibration is too large, which loosens
the encoder cable and even damages the encoder.

Connect the cables again and
ensure that encoder terminals
are connected securely.

3.Theencoderis |cableisdamaged.

Replace with a new encoder cable. If the fault no longer oc-
curs after cable replacement, it indicates the original encoder

faulty. Keep the motor in a certain position, power on the servo drive
several times and check the change of 200B-0Bh (Electrical
angle). The electrical angle deviation should be within £30°.

Use a new encoder cable.

If the fault persists after the

encoder cable is replaced, the
encoder may be faulty. In this
case, replace the servo motor.

29) Er.834: AD sampling overvoltage

Cause:

B TheAlsampling value is greater than 11.5 V.

Cause

Method of Verification

Measure

1. The Al voltage is too high.

@ Measure the voltage input from Al and
check whether the Al sampling voltage (HOB-
21 or HOB-22) is greater than 11.5 V.

Adjust the Al input voltage and view
the Al sampling voltage until the Al
sampling voltage does not exceed
11.5V.

2. The Al wiring is incorrect or
interference exists.

@ Check Al wiring according to the correct
wiring diagram.

Use shielded twisted pairs and short-
en the circuit length.

Increase the Al filter time constant:
Al1 filter time constant: H03-51
Al2 filter time constant: H03-56

30) Er.A33: Encoder data abnormal

Cause:

Internal parameters of the encoder are abnormal.

Cause Method of Verification

Measure

1. The serial incre-
mental encoder cable
is disconnected or
loosened.

Check cable connections.

Check whether the encoder cable is connected improp-
erly, disconnected or in poor contact. Route the motor
cables and encoder cables through different routes if
they are bundled together.

2. The serial incremen-
tal encoder parameter
write/read is abnor-
mal.

If the fault persists after the servo
drive is powered off and on sever-
al times, the encoder is faulty.

Replace the servo motor.

31) Er.A34: Encoder communication check abnormal
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Cause:

After power-on, an error occurred when reading initial phase information of rotor of the incremental en-
coder.

Cause Method of Verification Measure

1. The model of the
servo drive does
not match that of
the motor.

View the servo drive and servo motor nameplates to
check whether the equipment used is Inovance 1S810
series servo drive and 20-bit or 23-bit servo motor.
Check whether 2000-01h (Motor SN) is set to 14000.

Replace matching servo drive and
servo motor.

Check whether the encoder cable breaks and wheth-
er connection of servo drive and connection of servo
motor are secure.

Replace a new encoder cable and
secure wirings.

2. The encoder
cable is damaged.

32) Er.B0O: Excessive position deviation
Cause:

In the position control mode, the position deviation is greater than the setting of 6065h.

Cause

Method of Verification

Measure

1. The servo drive
has loss of phases
U,V, or Wor the
phase sequence is
incorrect.

Perform motor trial run without load and check
cable connections.

Connect cables again according to
the correct wiring diagram or replace
the cables.

2.TheU,V,orW
phase cable of the
servo drive or the
encoder cable are
disconnected.

Check cable connections.

Connect the cables again. Check
whether the servo motor power ca-
bles are in the same phase sequence
as the servo drive cables. Replace all
the cables with new cables if nec-
essary and ensure all the cables are
connected securely.

3. The motor rotor
is locked due to

mechanical factors.

Check the running command and motor speed
(200B-01h) through Inovance software tool or the
keypad.

Running reference in the position mode: 200B-0Eh
(Input position reference counter)

Running reference in the speed mode: 200B-02h
(Speed reference)

Running reference in the torque mode: 200B-03h
(Internal torque reference)

Check that the running reference is not 0 but the
motor speed is 0 in corresponding mode.

Eliminate mechanical factors.

4. The servo drive
gain is too low.

Check the position loop gain and speed loop gain of
the servo drive:

1st gain: 2008-01h to 2008-03h
2nd gain: 2008-04h to 2008-06h

Adjust the gain manually or perform
gain auto-tuning.
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5. The position ref-
erence increment is
too large.

Position control mode:

In the CSP mode, check the gear ratio
6091-01h/6091-02h to check the position reference
increment for a single sync period and convert it to
speed.

In the PP mode, check the gear ratio 6091-01h/6091-
02h and check the value of 6081h (Profile velocity).
In the HM mode, check the gear ratio
6091-01h/6091-02h and determine 6099-01h and
6099-02h.

CSP: Decrease the position reference
increment for a single sync period,
and the host controller needs to
perform position ramp additionally
when generating references.

PP: Decrease the value of 6081h orin-
crease the acceleration/deceleration
ramp (6083h or 6084h).

HM: Decrease the value of 6099-01h
and 6099-02h or increase the acceler-
ation/deceleration ramp (609Ah).
Decrease the gear ratio according to
the actual conditions.

6. Relative to the
running condition,
6065h (Threshold
of excessive posi-
tion deviation) is
too small.

Check whether 6065h is set to a too small value.

Increase the value of 6065h.

7. The servo drive
or motor is faulty.

Monitor the running waveform through the oscillo-
scope function in the software tool:

position reference, position feedback, speed refer-
ence, and torque reference.

If the position reference is not 0, but
the position feedback is always 0,
replace the servo drive or motor.
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33) Er.B02: Excessive position deviation in fully closed-loop mode

Cause:

The absolute value of position deviation in fully closed-loop exceeds 200F-09h (Threshold of excessive
position deviation in fully closed-loop mode).

Cause

Method of Verification

Measure

1. The servo drive
has loss of phases
U,V, or Wor the
phase sequence is
incorrect.

Perform motor trial run without load and
check cable connections.

Connect cables again according to the correct
wiring diagram or replace the cables.

2.TheU,V,orW
phase cables of the
servo drive or the
internal/external
encoder cables are
disconnected.

Check cable connections.

Connect the cables again. Check whether the
servo motor power cables are in the same
phase sequence as the servo drive cables.
Replace all the cables with new cables if nec-
essary and ensure all the cables are connected
securely.

3. The motor rotor
is locked due to
mechanical factors.

Check the running command and motor
speed (200B-01h) through Inovance soft-
ware tool or the keypad.

Running reference in the position mode:
200B-0Eh

(Input position reference counter)

Running reference in the speed mode:
200B-02h

(Speed reference)

Running reference in the torque mode:
200B-03h

(Internal torque reference)

Check that the running reference is not 0
but the motor speed is 0 in corresponding
mode.

Eliminate mechanical factors.

4. The servo drive
gain is too low.

Check the position loop gain and speed
loop gain of the servo drive:

1st gain: 2008-01h to 2008-03h
2nd gain: 2008-04h to 2008-06h

Adjust the gain manually or perform gain au-
to-tuning.

5. The position ref-
erence increment is
too large.

Position control mode:

In the CSP mode, check the gear ratio
6091-01h/6091-02h to check the position
reference increment for a single sync peri-
od and convert it to speed.

In the PP mode, check the gear ratio
6091-01h/6091-02h and check the value of
6081h (Profile velocity).

In the HM mode, check the gear ratio
6091-01h/6091-02h and determine 6099-
01h and 6099-02h.

CSP: Decrease the position reference incre-
ment for a single sync period, and the host
controller needs to perform position ramp

additionally when generating references.

PP: Decrease the value of 6081h or increase

the acceleration/deceleration ramp (6083h or
6084h).

HM: Decrease the value of 6099-01h and 6099-
02h orincrease the acceleration/deceleration
ramp (609Ah).

Decrease the gear ratio according to the actual
conditions.

6. Relative to the
running condition,
200F-09h is too
small.

Check whether 200F-09h is set to a too
small value.

Increase the value of 200F-09h.
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7. The servo drive
or motor is faulty.

Monitor the running waveform through
the oscilloscope function in the software
tool:

position reference, position feedback,
speed reference, and torque reference.

If the position reference is not 0, but the po-
sition feedback is always 0, replace the servo
drive or motor.

34) Er.BO3: Electronic gear ratio setting exceeding limit

Cause:

Any electronic gear ratio exceeds the limit: (0.001 x Encoder resolution/10,000, 4,000 x Encoder resolu-

tion/10,000).

Cause

Method of Verification

Measure

1. The set electronic gear
ratio exceeds the preced-
ing limit.

The ratio of 6091-01h/6091-02h must be within the
preceding limit.

Set the gear ratio within the
required range.

2. Parameters are mod-
ified in incorrect se-
quence.

The gear ratio is within the preceding limit but this
error occurs during modifying the gear ratio.

Reset the fault or power on the
servo drive again.




Troubleshooting

35) Er.B04: Parameter setting error in Fully closed-loop mode
Cause:

When the fully closed-loop function is used and the position reference source is internal position refer-
ence, switchover between internal encoder feedback and external encoder feedback is enabled.

Cause Method of Verification Measure
In the fully closed-loop position
mode, the position reference Check whether 200F-01h is set to 2. In the fully closed-loop mode, when
source is internal position refer- | Check whether the position reference the position reference source is inter-
ence, but switchover between source is internal position reference: nal position reference, only external
internal encoder feedback and multi-position and interrupt position- | encoder feedback can be used, that s,
external encoder feedback is ing. 200F-01h must be set to 1.
enabled.

36) Er.730: Encoder battery warning
Cause:

The battery voltage of the absolute encoder is lower than 3.0 V.

Cause Method of Verification Measure

1. The battery voltage of the absolute
encoder is lower than 3.0 V.

Replace with a new battery of match-

Measure the battery voltage. .
ing voltage.

37) Er.939: Motor power cable disconnected
Cause:

The actual phase current of the motor is smaller than 10% of the rated current and the actual motor
speed is small but the internal torque reference is very large.

Cause Method of Verification Measure

Check whether the difference between 200B-19h (RMS

Motor power ca value of phase current) and 200B-03h (Internal torque Re-connect the motor power
. P reference) is over 500% and whether 200B-01 (Actual cables. Use new cables if neces-
ble disconnected .
motor speed) is smaller than one-fourth of the rated motor | sary.
speed.

38) Er.941: Parameter modifications activated at next power-on
Cause:

Modifications of some parameters take effect only after the servo drive is powered on again. After these
parameters are modified, the servo drive reminds users to restart.

Cause Method of Verification Measure
The parameters modified are those
P e . . Check whether parameters whose modification Power on the servo
whose modifications will take effect . . .
takes effect at next power-on have been modified. drive again.

at next power-on.

39) Er.942: Frequent parameter storage
Cause:

More than 200 parameters are modified at a time.

Cause Method of Verification Measure
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Troubleshooting

A great number of parameters are | Check whether parameters Check the operation mode. For parame-
modified and saved frequently to | are modified frequently and ters that need not be stored in EEPROM, set
EEPROM quickly from the host con- 200C-0Eh to 0 before the writing operation of
(200C-0Eh set to 1). troller. the host controller.

40) Er.980: Encoder internal fault
Cause:

An encoder algorithm error occurs. A communication error occurred when the drive FPGA judges the ab-
solute position zero.

Cause Method of Verification Measure

If the fault persists after the servo drive is
Encoder internal fault powered off and on several times, the encod- | Replace the servo motor.
eris faulty.

41) Er.998: Homing mode setting error
Cause:

0x6098h (Homing mode) is set incorrectly.

Cause Method of Verification Measure

1. When homing is enabled, 6098h is set to 15, 16, View the value of

31, or 32, which disables homing. 6098h. Set 6098h correctly.

11.4.2 Internal Fault

When any of the following faults occurs, contact Inovance for technical support.
Er.602: Angle auto-tuning failure

Er.220: Phase sequence error

Er.A40: Parameter auto-tuning failure

Er.111: Internal servo drive parameter abnormal

11.4.3 Rectification of Communication Faults

Methods for eliminating faults of the 1IS810 series servo drive are described above. This section describes
how to rectify communication faults.

1) Er.d09: Software position upper and lower limit setting error

Cause: The lower limit of software position is larger than the upper limit.

Cause Method of Verification Measure

1. The software position
upper and lower limit are
setincorrectly.

View the value of 0x607D-01h and | Set 0x607D correctly so that 607D-1h is smaller
0x607D-02h. than 607D-2h.

2) Er.d10: Home offset setting error

Cause: The lower limit of software position is larger than the upper limit.

Cause Method of Verification Measure
1. The homeoffsetis out- 1. 4o alue of 0x607D-01h, 0x607D- Set 0x607D correctly and ensure
side the software position
02h, and 0x607Ch. 0x607D-01h < 0x607Ch < 0x607D-02h.

upper or lower limit.




Troubleshooting

3) Er.E08: Synchronization loss

Cause: The master’ s synchronization signal is lost during communication.

Cause Method of Verification Measure
Use a shielded twisted-pair communication cable.
1. The mas- Check whether a shield- . .
ter's syn- ed twisted-pair commu- Ground the servo drive according to the standard.
chronization | . .00 cableis used. Set the synch cycle, and switch the EtherCAT communication state
signal is lost machine of the drive to the running state.
during com- Check whether the servo ) ] ) ) o
drive is well grounded If there is a large error in the master sync period, modify the permissi-
munication. '

ble interruption loss times (200C-24h) of the master or slave.

Er.E12: Network initialization failure Cause: Network initialization fails.

Cause Method of Verification Measure
1. The FPGAfirmware s | . o\ hether 2001-02h s set to 01XXY. Program the FPGA
not programmed. firmware.

programmed.

2. The device con-
figuration file is not

and 8.

After connecting the servo drive to the master, check whether the
first left LED on the keypad displays the states of the corresponding | Program the device
network port, and the second LED displays a number among 1, 2, 4, | configuration file.

faulty.

3. The servo drive is

The servo drive is faulty.

Replace the servo

drive.

4)  Er.E13: Sync period configuration error

Cause: After the system switches over to the operation mode, the sync period is not an integral multiple
of 125 ps or 250 ps.

Cause

Method of Verification

Measure

1. The sync period is not an integral
multiple of 125 ps or 250 ps.

Check the setting of the syn-
chronization cycle in the con-
troller.

Modify the sync period to an integral
multiple of 125 s or 250 ps.

5) Er.E15: Excessive sync period error

Cause: The sync period error exceeds the threshold.

Cause

Method of Verification

Measure

is too large.

The sync period er-
ror of the controller

Measure the "Synchronization cycle" of the controller
through a digital oscilloscope or the oscilloscope tool
in the software tool.

Increase the value of 200C-2Dh and
perform the test again. If Er.E15
still occurs, set 200C-2Ch to 2.
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