FOREWORD

Thanks for your selection dlie servo drive. Meanwhile, please enjoy the comprehensive and
sincere service from our technical teams.

The user manual is used for providing ihstructions ofinstallation and debugging, operation
and use, fault diagnosis arattentions of routine maintenanc@lease read this manual
carefully before installing and usinghis manual will be supplied together with servo drive,
keep properly for further consulgrand use.

If there are any questions in use amgkrcannot find any solutions in this manual, please
contact and consult with our company or distributors directly. Our professional technique
serviceteamwill offer the dedicated service to yoWe are l@king forward to your valuable
comment and suggestion.

Our company is committed to the improvement of productsfametion upgradeThe content
of user manuatould be amended at any time without prior nofidee latest and detailed user
manual will be launched in corporate web@it@w.euradrives.coh

Unpacking Inspection:
Please check as below carefully when unpagkin

Item to check Description

Box contains ordered goods, user manual
Check if arrivedgoods are in complet SD20and accessories of servo drive.

accord with the ordedproduct model? Please use nameplates of servo drive and n
to confirm.

Check the appearance of machine to see if t
is any damage during the transportation.
Please contact with our company or distributo
time to solve if any damage or lost.

Check if there is any damage of product?

Check if the rotation axis of servootor | It is normal if the axis can be rotated gently
runningsmoothly? hand except for servo motor with brake.
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A SAFETY SIGNS

The safety operation of the product depends on the correct installation and operation and
proper maintenance. Make surectimply with the below safety signs in user manual:

Incorrect operation could trigger hazardous conditions, which may result
/E\ Danger in personnel injury and death.

Incorrect operation could trigger hazardous conditions, which may result
& Caution | In moderate to minor personnel injury, or device damage.

In addition, matters mentioned in this sign may result in severe
conseguencsometimes.

The significance of identifier in the drive case as below:

A High voltage, electrical shock hazard.

& Heat surface, do not touch.

A IEC STANDARD

IEC/EN 618005-1: 2007 Adjustable speed electrical power drive systems safety requirements.
IEC/EN 61800-3: 2004/ +Al: 2012 Adjustable speed electrical power drive system. Part 3:
EMC product standard including specific test methods.

[ Attention: Please onnect electronic transformer sequence correctlynay
/i\ Danger | |ead to danger.

Electronic transformer wiring diagram

220V Servo drive

INPUT 380V OUTPUT 220V
L1 L2L3 N zeroline R S T

] ﬁ j R R ﬁ g A L1
| L2
L3

L1C
L2C

Note: N terminal must be connected to zero line.
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NOTICE FOR USE:
A Basic Terms

The user manualinless special instructions, isealsbythe proper technical terms as below
Servo drive to drive and control servo motor.
Servo system  servo control system, which consist of sedrive, servo motor, instruction
control unit ancperipheral devices.
User parameter. monitor or sethe parametesrelated to servo drive, dividing into
monitoring parameter and setting parameter.
Monitoring parameter: read only, cannot modify.
Setting parameter: can be ream anodified. Based on the function, it can be
divided into function parameter and data parameter.

EtherCAT I
Common Term Definition
CiA CAN in Automation
CoE CANopen over EtherCAT
DC Distribute Clock make all slave stations receive the same time
ECAT Short for EtherCAT
ESC EtherCAT Slave Controller
ESM EtherCATstate machine
ETG EtherCATtechnology group
EtherCAT Realttime industrial Ethernet standard
oD Object dictionary
INIT EtherCATstate machinie Initialization state

PREOP EtherCATstate machirie Preoperation state

SAFEOP EtherCATstate machirie Safe operation state

OoP EtherCATstate machirie Operation state
SyncManager | Synchronous manager: control the access of application storage area
SDO Service data object
PDO Processlata object
TXPDO Transmit process data
RXPDO Receive process data

Auto-increment physical readRead slave storage area selected from the

APRD T
salve position in network segment.
APWR Auto—incrgr_nen't physical writé/rite slave storage area selected from the
slave position in network segment.
APRW Auto-increment physical reagrite single slave
ARMW Auto-increment physical multiple reaslrite slaves
BRD Broadcast read: read the physical storage areamét@brk slaves.
FMMU Fieldbus Memory Management Unit
LRD Read single or multiple salve storage area selected from logic address
LWR Write data to slave area select from logic address.
LRW Read or write data to the slave storage area selecteddgieralddress.
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A Common Symbol

This manual is used symbols as below for convenient representation.
1. Mode description

PP Profile Position mode

CSP Cycle Sync. Position mode
PV Profile Velocity mode

CSV Cycle Sync. Velocity mode | ALL" All modes
PT Profile Toque mode

CST Cycle Sync. Torqgue mode
HM'" Homing mode

2. Use of bacBash (/)

Baclkslash is used in wiring circuit diagram, which is descripted for default logic of 10 port.
For input signalwith backslashmeans that the input signal is enabiMten input side on, so
default logic is positive logiayithout backslash means that the input signal is enabled when
input side is offso default logic is negative logic.

For output signal, with backslash means that the output side is afiayss on only when

signal outputs; without backslash means that the output side is always on, it is off only when
signal outputs.

3. Others

NC: Not connected; N/A: No unit

A XML File Configuration Instruction:

1. Please use proper A.XMLO file to configur
SD20E series servo slave to connect to the EtherCAT master.
2. The version of fA. XMLO file eb@{ndeke i dentif

20083 Dh) . T h e cénb&redd romfsénto elave and configured to master by

operating EtherCAT master. User also can ask the related personnel for the XML file.

Parameter entrinto-effect time

1. The entryinto-effect time of below parameters is 1000ms, which means that the
parameter will take 1000ms to take into effect after setting the parameter. These
parameters are Po500, Po501, Po503, Po504, Po526, S®21, S622, S624, and
So62.

2. Excluding the parameters above, the eiritg-effect time of the resSD20E servo
pamameters is 100ms.

>
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. User Reminder

1.1 Safety Precautions
Important matters that users must abide by are explained éhalpter, which relates to
product confirm, storage, transportation, installation, wiring, operatispection, disposal,

and so on.
‘/i\ Danger

After the power off for at least 5 min and the power light is offygimultimeter to check the
voltage between B1 and Nitstly, then the drive can be disassembled and installed. Other
residual voltage may cause electric shock.

Never touch the inside of servo drive, or electric shock may occur.

Processnsulating treatment for the connecting part of power terminal

The GND terminal of servo drive must be grounded, or electric shoglootair.

Do not damage or hard pull the cables, or make the cablebeaveight,otherwise, the inside
cable may be damaged or electric shock may occur, which also may cause the damage
product.

Unless the designated professional personnel. Ddisassemble or repair the drive oneself,
electric shock may occur.

Follow the procedures required in user manual to test running.

In the connection status of servo motor and machinery, wrong operation may cause the (
of machinery, sometimes avéduman injury occurs, so operate discreetly.

Except for special purpose, do not modify max speed value (Po002). Or machinery may
damage or human injury occurs.

Within a period timefter power on and off, do not touch cooling fin, external braking unit,
servo motor, because the temperature cbaldery high, which may cause scald.

Never touch the rotating part when servo motor running.

Put servo motor in the status that can be emergency stop anytime when mstaitedwith
thematched machinery.

For safety purpose, install teenergency stop device in the machinery side.

The brake of servo motor is not used to make sure the safe stop device. Damage of equ
may occur without installing stop device.

If momentary power loss then power recovers during the running procespeatezkrestaidf
machinerymay occuypress emergency stop key when power off, thethproceed to operate
until the power supplies stably, meanwhile, bt close to the machinery to avbidzard.
Take appropriate measures to ensure safety againseapaated restart.

Do not modify products. Failure to observe this warning may result in personal injury ang
damage to products.

Install servo drive, servo motor and external braking unit on the noncombustible.

MCTT (electromagnetic contactoand NFBno fuse breakemnust be installed between main
circuit power (L1,L3 for iphase, L1/R, L2/S, L3/T for-Bhasef

Do not leave flammable foreign object such as oil, grease and conductive matter such as
sheet metal, or may result in fire risk.

9
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1.2 Storage and transportation

| & Caution

Do not store or install product in the following circumstance to avoid fire, electric shg
damage:
¥ Locationsubjects talirect sunlight;
¥ Location thaenvironment temperatuexceedshe rang specified in temperature
condition of storage and installation.
¥ Location that relative humidity exceeds the range specified in the humidity conditio
storage and installation.
¥ Locationsubjects tdarge tempeaature difference and dew formation;
¥ Location subjects toausticity gas, flammability gas and location with more dust, dirt
salts and metal dust;
¥ Locationsubjects talrips of water, oil and drug; location that vibration or shock can
transferred toubject.
Do not place any load exceeding the limit specified on the packing box
Do not hold the product by the cables or motor shaft when transporting it;

5

1.3 Installation

& Caution\

Do not install the product in the environment of water, corrosive gases, inflammable
or combustibles.

Do not step on or place a heave object on the product.

Do not block inlet or outlet portpreventing foreign objects from entering the product.
Be sure to install the product in the correct direction.

Keep specified space between servo drive and cabinet surface and other devices.
Do not apply any strong impact.

10
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1.4Wiring

| A Caution

Do not connect a thrgghase power supply to the U, V, or W output terminals.
Connect U, V and W of servo drive directly to U, V, and W of servo matat avoid using
MCtt when connecting.

When DO output connecting to relay, pay attention to the polarity of FWBw(fgel
diode).Otherwise, damage of servo drive may occur, and signal outputs abnormally.
Firmly fasten and securely connect power supply terminals and motor output terming
Do not connect 220V servo drive directly to 400V voltage.

Do not bundle the powerableand signakabletogether ompassing through in the san
pipeline. Keep both cables separated by at least 30cm.

Use twistedpair shielded wires or multiore twistedpair shielded wires for signal ar
encoder cables.

The maximum length is 3m for reference input cable and the maximum length is 1
encoder cable.

Take appropriate countermeasures to potential interference when using the servo s
following locaions.

Locations subjects to static electricity or other forms of noise.

Locations subjects to strong electromagnetic fields and magnetic fields.

Locations subjects to possible exposure to radioactivity.

Repair or maintain servo drive only after @ARGE indication goes off.

1.5Maintenance and Inspection

& Caution\

Repair or maintenance of the servo drive can be performed only by qualified personr
Cut off all connections of servo drive befahe insulation resistor test of servo drive.

To avoid the discoloration or damage of cover, do not use petrol, diluent, ethyl a
acidic and alkaline detergent to clean.

When replacing the servo drive, resume operation only after transferring the preseo
parameterso the new servo drive or computer.

Do not attempt to change wiring while the power is ON.

Do not disassemble the servo motor.

11
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[I. Product Information
2.1 Servo drive introduction
2.1.1 Nameplate and Model selection

SD20 - _E 102 T3 M2 FO D20 B3

Product series Braking
Energy consumption braking
Product usage BY defaultf (1 jilt-in braking resistor)
E | Fieldbustype - -
G General Ll B2 Dynamic braking
B3 Energy consumption braking
+Dynamic braking
101 100W B6 Energy consumption braking
Power|_201 200W (external braking resistor)
102 1KW
Encoder type
D20 Resolver
Input Voltage
< 1-phase 220V D50 [14-core 2500 ppr incremental encoder]
T2 3-phase 220V D51 | 8-core 2500 ppr incremental encoder
T3 3-phase 380V D52 | 4-core 23-bit incremental encoder
Framesizé WxHxD) Bake type D70| 4-core 17-hit absolute encoder
M1 48x175%195 |B3(No built-in braking resistor; -
M2 75x175x195 | BL B3 D71| 4-core23-bit absolute encoder
M3 100x203x218| B1 B3
M3(5.5kW)| 100x203x 218 | B1 Communication
MM4 150X 336x203 [BI(No built-in braking resistor FO/default Modbus
M4 185x380x215 [BI(No built-in braking resistor F4 CANopen
M5 210X420x234 |BA(No built-in braking resistor,
X J F5 EtherCAT

M6 270x498X234 |B1(No built-in braking resistor

2.1.1 Servo drive naming rule
Noté Servo drives of MAMM4 structure have no buin filter, use can select external filter to
satisfy EMC R3 standard. Fulletails are given in chapter 2.4. Servo drives of B! structure
have optional buitin R3 filter, it depends on usérselection.
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\ EURA DRIVES ELECTRIC CO.,LTD

DRIVES

srvodive —» [MODEL|SD20- E102T2M2|0PTION | FOD2B3
Power supply —— | INPUT 3PH AC 220V 50/60Hz
3PH AC 0~220V 45A
Ouput —_ _ louTPUT

specification 0~400 Hz | MATSHEP | SMSA-102F33EDM | +—— Motor model

BAR CODE

. SW NO. 1.04 BS NO. 2.001

Barcode ———»

Made In China )

Fig 2.12 Servo drive nameplate
2.1.2 Connection to Peripheral Devices

Each part name of Servodrive

= = -
SN RN AM
Panel operator
-
o Consist of 5 digital tube, 4 pressing keysand 2 LED.
Charge indicator Itis used to set control parameter, display the status
Light on when connecting main Gircuit power, of servo drive and opera_tional monitoring etc.
Light will keep on for awhile after cutting off Refer to 5.1- Operation instruction
the power, because there still isresidua voltage VoDE A V 4
in the capacitance of main circuit.
Do not touch the power terminal to avoid electric <[}/ CHARGE & A
shock when light on. /N Serial communication port(CN1)
il ( " ||Used to serial communicate with PC, PLC, CNC etc.
Main-circuit power input termina ol CN1 _ Refer to 6.2-Communication specification
AC input terminal of main circuit power supply. I
Refer to 4.1- Main circuit wiring oL *
oll]L3
== B .
_ _ =il 2¢]| || Encoder interface (CN2)
Co_ntrOI power mpUt termi nal O E L1c Z : Connected with encoder of servo motor.
AC input terminal of control power supply. O =3 e Refer to 4.2-encoder wiring
Refer to 4.1- Main circuit wiring
CN2
Braking resistor terminal O B 81
Built-in or external braking terminals. O B|B2
Refer to 7.1.7-Energy-loss brake O =l e
DC choke terminal O 8| N
Terminal connected to DC choke.
Refer to 4.1-Main circuit wiring O E‘ N- |/O signal termi na| (CN3)
Servo motor terminal o[JlU ggr:lut)e;mglrnslcs) :I;: :swoi?ir:gmand input, monitor output etc.
Connected to the driving cable of servo motor. oQd \ CN3
Refer to 4.4.2-Main circuit wiring. o0
w
1= amm——)

Ground terminal

Ground connection of servo motor and servo drive.
Make sure to earthed to avoid electric shock.

Fig 2.13 Composition of servo drive
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2.1.3 Servo drive specification
1" Electrical specification
a 220V servo drive

Iltem M1 M2 M3
Drive model 101 | 201 | 401 | 751 | 102 122 182 302 452
Continuous
output current 1.2 15| 28 | 35| 45 6.0 8.0 12 17

(Arms)

Max output
3.6 4.2 8.0 | 9.8 12.6 16.8 22.4 33.6 47.6
current (Arms)
Main circuit )
1-phasé3-phase AC 220V -15" +10% 50/60Hz
power
Control circuit )
1-phasé3-phase AC 220V -15" +10% 50/60Hz
power
Brake mode External brakeesistor Built-in brake resistor

b~ 380400V servo drive

ltem M2 M3 MM4 M4 M5 M6

Drive model 102 | 152 | 202 | 302 | 452| 552 | 752 | 113 | 153 | 183 | 223 | 303 | 373

Continuous
output current | 3 | 35| 6.0| 8.0 |10.0/ 120| 20 | 23 | 32 | 38 | 44 | 60 | 75
(Arms)

Max output
current (Arms)

84|98 16 | 19.2]| 28 | 33 56 64 | 80 95 | 110 | 150 | 187

Main circuit

power 1-phase/3phase AC 380/400V -10 +10% 50/60Hz

Control circuit
power

No control circuit

Brake mode Built-in brake resistor External brake resistor

14
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Z"  Technical specification

Item Content
Input power S2/T2 220VAC-15~+10% 50/60Hz
supply T3 380400VAC -10~+10% 50/60Hz

Control mode

1.Profile position control mode (PP)
2.Profile velocity mode (PV)

3.Profile torque mode (PT)

4.Homing mode (HM)

5.Cycle synchronous position mode (CSP)
6.Cycle synchronous velocity mode (CSV)
7.Cycle synchronous torque mode (CST)

Energyloss brake

Built-in or Externabrake resistor ¢¢ernal brak alternative
M1 frame and above 7.5kW drive: No btiittbrake resistor.
Other models: Buittn brake resistor

Control type

PMSM motor

Control

Response
frequency

PMSM servo: 1.2KHz

feature

Baud rate

10.01% (load 0~100%)

Speed fluctuatio

PMSM: #.01% (VC, load fluctuation 0 to 100%)

Speedatio

1: 10000

Communicatior
protocol

EtherCAT protocol

Support service

CoE (PDO, SDO)

Synchronous
method

DC distributed clock

Physical layer

100BASETX

Transmission
speed

100Mbit/s (100BaserX)

EtherCAT

Duplex mode

Full duplex

specificatior|

Transmission
media

CAT5E class and above shielded cable

Transmission
distance

The distance between 2 nodeslO0M
(good surroundings and cabjles

Slave station

Max 65535(lower than 100 in practical use)

Synchronizatiol

jitter lus
Minimum
communication500us
cycle

15
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Control input

Servo enableddarm resetcommand plse clearcommand plse
prohibited,forward prohibitedreverse prohibitedorward torqui
limit, reverse torque limitjinternal speed selectiorinterna
position triggeed, origin/mechanical origisearching triggere

Input signal zero speedlamp, probe etc.
1.Absolute value encoder.
Feedback |2.Incrementakncoder.
3.Resolver
Servo ready,servo alarm, positioningreach speed reac
Control output|electromagnetic brakeutput rotation detection, speed limi
homing completed, torque limdttc
Output 1.Encoder Z phasespencollector output
signal Encoder signa|2.Phase-A, -B: frequencydivision differential outplt not|
frequency isolated,anyfrequencydivision ratic”
dividing output| PhaseZ is not frequencylivision output.
3.Z pulse time exterati function.
EtherCAT communication set, internal register
Input mode | : ' ’
Position high-speed pulse input ‘
control | Electronic gea 10.010 B / A 0100

ratio

2.Support 2groupsof electronic geawhich can be selecteor
switchoverby users.

Acceleration/Deceleration

The setting range oteael/decel time is'1 30000ms
(from O accelerated to rated speed

Communication

1.RS483RS232communication port is connected with PC
set control parameters and to monitor servo.
2.Support EtherCAT bus

Parameter
setting

Keypad

Use 4 keys to set parameter, whicdigplayed by 3 EDs.

PC/PLC

PC/PLC software can be used to set servo parameter tk
RS485 communicatioimterface.

Monitor function

Output current, PN voltage, motor speed, motor feedback
motor feedback avolution given pulse, given pulse err(
given speed, givetorqueetc.

Protection function

Main circuit overvoltage,undervoltage pverload,overcurrent
encoder error,overspeed,abnormal pulse control commal
emergency stopservo overheatmnain-circuit power phaséoss|
regeneratioforakeerror, position, wer positioncontrol, lithium
battery alarm, Sync. loss, network initialization failure, s
cycle setting error, sync. cycle excessive errar etc

Applicable load inertia

Lower than 5 times of servo motor inertia.

16
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2.1.4 Connection to Peripheral Devices

3-phase AC power supply

Braking resistor

Internet port remind
IN/OUT

3

IN

Encoder
interface

©ee Breaker
u
T
A EMI filter
[ |
o] o] EtherCAT.
Mast:
T —
Contactor
CAT5E and above
shielded cable
Network
interface
E [5| Input choke %, % m ] planform
RS485
o A ¥ 4 communicati
EHARGE A\ A\ ,@ on pOrt
%] L N1
oo ™3 | MODBUS
ﬁ] L3 Toj
e B
= B1
= B2
DC choke o g|®
g| M
g™
I
oY
O w
=k

Panel .
orientation

Command controller

(PLC, CNO)

-®
1 e .
L®) Electromagnetic
[ brake relay
24V power supply (always op
®Q
—z
., ®

Special use for servo motor with
electromagnetic brake

Servo motor

Fig 2.14 Composition of servo system
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2.2 Servo motor introduction
2.2.1 Servo motor nameplate and model selection

SMSA- 102 F 33 ED
Servo motor
SM series Shaft
Rated speed C|smooth shaft with C hold
SA | 3000rpm
MA [ 2000rpm D [Keyway shaft with C holg
MB| 1500rpm Optional
LA | 1000rpm __ption
Rated power B |With brake and no fan
200 200w E|Without brake and fan
201 400w J|With fan , without fan
751 750W K| With brake and fan
Flange Size
Encoder type
2 60 Flange
R|  Resover 3 80 Flange
14-core 2500 ppr 5 110Flange
incremental encoder|
G | 8-core2500 ppr 7 130Flange
incremental encoder A 180Flange
H 4-core 23-bit
i ital d
S 'nczino?e] 17?&?0 = Bus voltage
absolute encoder 3 300V
T 4-core 23-bit
|| absolute encoder 6 600V

Fig 2.2.1 Servo motor naming rule for 180 flange antbelow 180 flange motpr

SM 17/ —0lI0OR 6 E EDEL
o " Design code
vo m_o or SL | Design code
SM series
Cooling mode
Rated speed F| Aircooling fan
15 1500rpm N Without cooling fan
17| 1700rpm
20| 2000rpm Shaft
Smooth shaft
Rated power g K
0075]_7.5KW yway
0110] 11KW Brake
0180] 18KW E| without brake
Flange size
Encoder type E| 180 Spigot
R Resolver F| 200 Spigot
F [14-core 2500 ppr incremental encoder
G | 8-core 2500 ppr incremental encoder Bus voltage
H | 4-core 23-hit incremental encoder 6 | 600V
S | 4-core 17-bit absolute encoder
T | 4-core 23-bit absolute encoder

Fig 2.2.2 Servo motor naming rulfo 180 spigot and 250 spigot mojor

18
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Motor Model . :
Rated Torque B TYPE: SMMA-102F37EDM Reted Current
P Mn=5Nm  |,= 5A————
BEMF
y - '
Rated Speed Ke = 68v/1000r/ min
™ Nnpns 200023007min | Max Speed
Installation Mode - S »
ud IMB 5 1P 65 TH.Cl.B¢———t1— nsulation Grade

Bar code

Product No
N

Fig 2.2.3 Servo motor nameplatee(ow 7.5kw)

SM17-0110R6EEDFS
Pn: 11kw Un: 400V Tn:64N.m
Nn: 1700r/ min In: 23A Fan voltage 220
TH.CI. F IP54, Code:
Magnetic filed angle Date:
ERa PMSM -/

Fig 2.2.4 Servo motor namepla&pove 11kwy
d noted
1. Please refer to the chapter &3.2.4 servo motor dimensibn for flange dimension.

2. 11kw and above servo moteain be installed by flanged mounting and base mounting, user
should select the mounting type

2.2.2 Servo motor components

Encoder outlet Motor power line outlet

Motor shaft

Encoder

Motor shell

Fig 2.2.5 component name of servo motor

19



SD2GE Series

2.2.3ervo motor model
1" 220V motor model

Rated Rotation

Rated power Rated current ] )

Motor modef°te torque inertia
W Nm A 10%Kgm 2

SMSA-201*32%** 200 0.64 1.2 0.17
SMSA-401*32%** 400 1.27 2.8 0.29
SMSA-751*33*** 750 2.39 3.5 1.82

SMS series SMSA-102*33*** 1000 3.5 4.5 2.9

MSA-122*35*** 12 .

3000r/min SMS 35 00 > 6.9
SMSA-152*37*** 1500 5 7.5 12.2
SMSA-182*35*** 1800 6 8 10.1
SMSA-232*37*** 2300 7.7 10 18.2
SMSA-302*37*** 3000 10 15.5 24.2

SMSseries
500K/ min SMSB-102*33*** 1000 3.82 4 29
[

SMMA-801*35** 800 4 3.5 6.9
SMMA-851*37** 850 4 4 10.8
SMMA-102*37** 1000 5 5 12.2
SMMA-122*35** 1200 6 5 10.1

SMM series | SMMA-132*37** 1300 6 6 15
2000 r/mn SMMA-152*37** 1500 7.7 7.5 18.2
SMMA-202*37** 2000 10 10 24.2
SMMA-312*37** 3100 15 14 349
SMMA-352*3A** 3500 17.2 16 55.3
SMMA-452% 3A*** 4500 215 19 74.8
SMMB-122*37** 1200 7.7 5 18.2
SMMB-152*37** 1500 10 24.2
SMM series | SMMB-232*37** 2300 14.6 10 34 9
1500 r/min | SMMB-272*3A** 2700 17.2 11 55.3
SMMB-302*3A** 3000 19 12 66.3
SMMB-432*3A** 4300 27 16 84.8
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SMMB-552* 3A*** 5500 35 24 119.5
SMMB-752F 3A*** 7500 48 32 133
SMLA-102*37** 1000 10 4.5 24.2
SML series | SMLA-152*37** 1500 14.3 7 34.9
1000 r/min | SMLA-292*3A** 2900 27 12 84.8
SMLA-372*3A** 3700 35 16 1195
2~ 380V motor model
Rotation
Motor modefete Rated power Sﬁgﬁg Ci?rtggt inertia
w Nm A 10°Kgm 2
SMSA-751*63*** 750 2.39 2 1.82
SMSA-102*63*** 1000 35 3 2.9
. SMSA-122*65*** 1200 4 6.9
SMS series
3000 r/min SMSA-152*67*** 1500 5 5 12.2
SMSA-182*65*** 1800 6 6 10.1
SMSA-232*67*** 2300 7.7 7 18.2
SMSA-302*67*** 3000 10 8 24.2
SMMA-801*65** 800 4 2.5 6.9
SMMA-851*67* 850 4 3 10.8
SMMA-102*67* 1000 5 12.2
SMMA-122*65* 1200 6 35 10.1
SMMA-132*67** 1300 6 35 15
) SMMA-152*67** 1500 7.7 4.5 18.2
SMM series
2000 r/min SMMA-202*67** 2000 10 55 24.2
SMMA-312*67** 3100 15 9 34.9
SMMA-352*6A** 3500 17.2 8 55.3
SMMA-452*6 A** 4500 215 10 74.8
SMMA-602*6A** 6000 27 14 84.8
SMMA-752*6 A*** 7500 35.8 18 119.5
SMMA-103*6A** 10000 48 24 133
SMM series | SMMB-122*67** 1200 7.7 4 18.2
1500 r/min SMMB-152*67*** 1500 10 4 24.2
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SMMB-232*67** 2300 14.6 6 34 9
SMMB-302*67** 3000 14.6 7.5 34 9
SMMB-272*6A** 2700 17.2 55.3
SMMB-302*6A** 3000 19 66.3
SMMB-432*6A** 4300 27 10 84.8
SMMB-552*6A** 5500 35 125 119.5
SMMB-752*6A** 7500 48 17 133
) SMLA-102*67*** 1000 10 24.2
SML series
. SMLA-292*6A** 2900 27 84.8
1000 r/min
SMLA-372*6A** 3700 35 119.5
3) Servo motorabove 11kw
Rated Rated
Rated power
Motor modet°© torque current
KwW Nm A
SM15-0100*6EE*FL 10 64 20.7
SM15-0124*6EE*FL 12.4 80 24.7
SM15-0160*6EE*FL 16 102 33.5
SMM series SM15-0180*6EE*FL 18 118 40
1500 r/min SM15-0210*6FE*FL 21 135 43.2
SM15-0240*6EE*FL 24 152 46.7
SM15-0290*6 FE*FL 29 185 57.5
SM15-0350*6FE*FL 35 225 71.7
SM17-0092*6EE*FL 9.2 52 18
SM17-0110*6EE*FL 11 64 23
SM17-0140*6EE*FL 14 80 29.2
SMM series SM17-0180*6EE*FL 18 102 38.5
1700 r/min SM17-0210*6FE*FL 21 118 45
SM17-0240*6EE*FL 24 135 48.5
SM17-0270*6EE*FL 27 152 57.5
SM17-0330*6FE*FL 33 185 68
i SM20-0100*6EE*FL 10 52 22
SMM series
_ SM20-0140*6EE*FL 14 64 30
2000 r/min
SM20-0180*6EE*FL 18 80 37
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SM20-0220*6EE*FL 22 102 43
SM20-0250*6EE*FL 25 118 49
SM20-0280*6EE*FL 28 135 56.9
SM20-0300*6EE*FL 30 152 67
SM20-0360*6FE*FL 36 185 74

Note: ** represents shaft type and brake type, please refer to the chapter of servo motor

naming rule.

2.3 Combination of servo drive and servo motor

Combination of 220V servo motor andSD20-E servo drive

Power Adaptable servodrive (Note)
Motor model°te )
w 1 phasg20Vv 3 phase20V Function code
SMSA-201F/S32*** 200 | SD20E201S2M1 | SD20E201T2M1
SMSA-401F/S32*** 400 | SD20E401S2M1 | SD20E401T2M1
SMSA-751*33*** 750 | SD20E751S2M1 | SD20E751T2M1
SMSA-102*33*** 1000 | SD20-E102S2M2 | SD20E102T2M2
SMS series
SMSA-122*35*** 1200 | SD20E122S2M2 | SD20E122T2M2
3000r/min
SMSA-152*37*** 1500
SD20E182S2M2 | SD20-E182T2M2
SMSA-182*35*** 1800
SMSA-232*37*** 2300 SD20E302T2M3
SMSA-302*37*** 3000 SD20E452T2M3
SMM series
SMB- 102 33*** 1000 SD20E102S2M2| SD20E102T2M2
2500r/min
F5D*B*
SMMA-801*35** 800
SD20E102S2M2 | SD20G-E102T2M2
SMMA-851*37** 850
SMMA-102*37** 1000
SD20E122S2M2 | SD20-E122T2M2
SMMA-122*35** 1200
SMM series | SMMA-132*37** 1300
SD20E182S2M2 | SD20G-E182T2M2
2000r/min | SMMA-152*37** 1500
SMMA-202*37** 2000 o) SD2GE302T2M3
SMMA-312*37** 3100 o)
SD20E452T2M3
SMMA-352*3A** 3500 o)
SMMA52* 3A*** 4500 i SD20E552T2M4
SMM series | SMMB-122*37** 1200 | SD20E122S2M2| SD2GE122T2M2
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1500r/min | SMMB-152*37** 1500 | SD20E182S2M2| SD20GE182T2M2

SMMB-232*37** 2300 o}

SMMB-272*3A** 2700 o} SD20GE302T2M3

SMMB-302*3A** 3000 o}

SMMB-432*3A** 4300 o} SD20E452T2M3
SMMB-552*3A*** 5500 o} SD20-E552T2M4
SMMB-752*3A*** 7500 o} SD20E752T2M4

SMLA-102*37** 1000 | SD20E102S2M2 | SD20-E102T2M2

SML series | SMLA-152*37** 1500 | SD20E182S2M2 | SD20-E182T2M2
1000r/min | SMLA-292*3A** 2900 o} SD20GE302T2M3

SMLA-372*3A** 3700 o} SD20-E452T2M3

Combination of 380V servo motor andSD20servo drive

Power Adaptable servodrive (Note)
ote 0
Motor modet W Threephase 380 v Function
code
SMSA-751*63*** 750
SD20E102T3M2
SMSA-102*63*** 1000
SMSA-122*65*** 1200
SMS series
) SMSA-152*67*** 1500 SD20E202T3M3
3000r/min
SMSA-182*65*** 1800
SMSA-232*67*** 2300 SD20E302T3M3
SMSA-302*67*** 3000 SD20E452T3M3
SMMA-801*65*** 800
SMMA-851*67** 850 SD20E102T3M2
F5D*B*
SMMA-102*67** 1000
SMMA-122*65** 1200
SD20E152T3M2
) SMMA-132*67** 1300
SMM series
) SMMA-152*67** 1500
2000r/min SD20E202T3M3
SMMA-202*67** 2000
SMMA-312*67** 3100
SMMA-352*6 A** 3500 SD20E452T3M3
SMMA-452*6 A** 4500
SMMA-602*6A** 6000 SD20E752T3MM4
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SMMA-752*6 A** 7500
SMMA-103*6A** 10000 SD20E153T3M4
SMMB-122*67** 1200
SMMB-152*67** 1500 SD20E202T3M3
SMMB-232*67** 2300
SMM series | SMMB-272*6A** 2700
) SD20E302T3M3
1500r/min SMMB-302*6A** 3000
SMMB-432*6A** 4300 SD20E452T3M3
SMMB-552*6 A** 5500 SD20E552T3M3
SMMB-752*6A** 7500 SD2GE752T3MM4
SMLA-102*67** 1000 SD20E102T3M2
SML series
SMLA-292*6A** 2900 SD20E302T3M3
1000r/min
SMLA-372*6A** 3700 SD20E452T3M3
SM15-0100*6EE*FL 10000
SD20E113T3MM4
SM150124*6EE*FL 12400
SM15-0160*6EE*FL 16000
SD20E183T3M5

SMM series | SM150180*6EE*FL 18000

1500r/min SM15-0210*6EE*FL 21000 SD20E223T3M5

SM15-0240*6EE*FL 24000

SD20E303T3M6

SM15-0290*6EE*FL 29000
SM15-0350*6EE*FL 35000 SD20E373T3M6

SM17-0092*6EE*FL 9200
SD20E113T3MM4

SM17-0110*6EE*FL 11000
SM17-0140*6EE*FL 14000 SD20E153T3M4
SMM series | SM17-0180*6EE*FL 18000 SD20E183T3M5
1700r/min SM17-0210*6EE*FL 21000 SD20E223T3M5

SM17-0240*6EE*FL 24000
SD20E303T3M6

SM17-0270*6EE*FL 27000
SM17-0330*6EE*FL 33000 SD20E373T3M6
SM20-0100*6EE*FL 10000 SD20E113T3MM4
SMM series | SM20-0140*6EE*FL 14000 SD20E153T3M4
2000r/min SM20-0180*6EE*FL 18000 SD20E183T3M5
SM20-0220*6EE*FL 22000 SD20E223T3M5
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SM20-0250*6EE*FL 25000
SD20GE303T3M6
SM20-0280*6EE*FL 28000
SM20-0300*6EE*FL 30000
SD20E373T3M6
SM20-0360*6FE*FL 36000
Note:
1. 5.5 kw and above 5.5kw servo drive doesndc
above servodr i viereststorecastodmer shoudd pwechdsaibirakirig resistor
separately.

2. R means resolvel- meansl4-core 2500pprincremental encoderG means &ore
2500ppr ncremental encoded means 4ore 23bit incrementabncoderS meangl-core
17-bit absoluteand Tmeang4-core 23bit absolute

3. **Imeans shaft type and brake type, please refer to the chapter of servo motor naming
rule.

2.41Input filter model and dimensions

SD20series can supply EMC R3 level filter, the filter of MM4 structure is external,
the filter of M4M6 structure is builin.
1. Input filter model:

Servo drive model | Filter model Filter model Remarks
(FILTEMC) (SCHAFFNER)
SD20E101S2M1 FT1306-T2/02.12.205 FN2090NN6-06
SD20E201S2M1 FT1306-T2/02.12.205 FN2090NN6-06
SD20E401S2M1 FT1306-T2/02.12.205 FN2090NN10-06
SD20E75152M1 FT13010-T2 /02.12.209 FN2090LL-10-06
SD20GE10252M2 FT13020-T2 /02.12.207 FN209620-06
SD20E12252M2 FT13020-T2 /02.12.207 FN209620-06
User can select
SD20E18252M2 FT13020-T2 /02.12.207 FN209620-06 )
different brand
SD2GE101T2M1 FT3306-T3/02.17.136 FN32587-44 ) )
filters according
SD2GE201T2M1 FT3306-T3/02.17.136 FN32587-44 ) .
to actual situation
SD2GE401T2M1 FT3306-T3/02.17.136 FN32587-44
SD2GE751T2M1 FT3306-T3/02.17.136 FN32587-44
SD20E102T2M2 FT33010-T3 FN32587-44
SD20E122T2M2 FT33010-T3 FN325816-44
SD20E182T2M2 FT33015T3 FN325816-44
SD20E302T2M3 FT33020-T3 FN325830-33
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SD20E452T2M3 FT33030-T3 FN325830-33
SD2GE102T3M2 FT330F6-T3 FN32587-44
SD20GE152T3M2 FT330F6-T3 FN32587-44
SD20GE202T3M3 FT330F15T3 FN325816-44
SD2GE302T3M3 FT330F15T3 FN325816-44
SD20GE452T3M3 FT330F20-T3 FN325816-44
SD20GE552T3M3 FT330F20-T3 FN325830-33
SD20E752T3MM4 | FT330F50-T3 FN325842-33
SD20E113T3MM4 | FT330F50-T3 FN325842-33
SD20E153T3M4 | & o} Built-in
SD20E183T3M5 | & o} Built-in
SD20E223T3M5 | & o} Built-in
SD20E303T3M6 | & o} Built-in
SD20E373T3M6 | & o} Built-in
2. Input filter dimensions.
(1) FT series filter dimension
458° 4 10 10
M4 T ,E
i - @&
i Il
4L47‘2
I &
T k=
135
47:°4
483° 4
Fig 2.4.1 FT130 series
Model Remarks
FT1306-T2
FT13010-T2
FT13020-T2
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M4

EEx

20.5
93° 4

°4

;3

ST &

[o[oo]

195

535° 4

543°4

Fig 2.4.2 FT330 series

Model

Remarks

FT3306-T3

FT33015T3

FT330F6-T3

FT330F15T3

FT330F20-T3
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553° 4

M6 L o 0
ap SHPY ]
6.5
. -
:? gi
‘ 245 ‘
Fig 2.4.3 FT330F series
Model Remarks
FT330FR50-T3
a 553°4 _«'i ., 10
o ® ]
[ 0 Ham | 8le
6.5
. =3
575° 4
245
593°4
Fig 2.4.4 FT330F series
Model Remarks
FT330F30-T3
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(2) FN series filter dimension

o mn>

*%
&=

B E - - i G —
i F. Gt
M_l.
At c
Fig2.4.5 FN2090 series
FN2090NN-6-06 FN2090LL-10-06 FN209020-06

A 85 113.54 113.5#
B 54 57.5# 57.54
C 30.3 4544 45.44
D 64.8 944 944
E 49.8 56 56

F 75 103 103
G 27 25 25

H 12.3 12.4 12.4

I 20.8 324 32.4
J 19.9 155 155
K 5.3 4.4 4.4

L 6.3 6 6

M 0.7 0.9 0.9

N 6.3X0.8 6.3X0.8 6.3X0.8
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G

©

©

&

] || |
5 ©

-]
()

o
|

Fig 2.4.6  FN2090 series

FN32587-44 FN325816-44 FN325830-33 FN325842-33

A 190 250 270 310
B 40 45 50 50
C 70 70 85 85
D 160 220 240 280
E 180 235 255 295
F 20 25 30 30
G 4.5 54 5.4 5.4
H 1 1 1 1

I 22 22 25 25
J M5 M5 M5 M6
K 20 22.5 25 25
L2 29.5 29.5 39.5 37.5
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Installation

3.1 Servo driveinstallation

3.1.1 Installation conditions

Equipment In anindoor location,prevening exposure from direct sunligh
Io?:at?on free from dust, tangy caustic gases, flammable gases, stean|
saltcontentecktc.
Altitude/level |1000mand below(derate use if over 1000m)
Atmospheric
pressure 86kPa-106kPa
Operating
Environment temperature -10N ~40N
Conditions Storage
temperature -20N ~60N
Humidity 0~90%RH (no watefbead coagulation)
Vibration . .
Strength Below 0.5G 4.9m/¢" ,10~60Hz Discontinuou}
IP rating IP20
Power
system TN system (Note)

Note: TN system: A power distribution system having one point directly earthed, the exposed
conductiveparts of the installation being connected to that points by protective earth conductor.
3.1.2 Installation precautions

To make good effect of cooling circulatiarser needs tensure to leave enough space for
ventilationwhen installing servo drive. The typlagainimum installation dimension is shown as
below in figure 3.1.1.

G
CATSE %,
shielded cable” > 200mm z
Z
v
Z
7z
7
z e
é v
a A A
% =N =
m
“| >20mm =l | >20mnj
“le—> gy H P
z rd o S <
Z ”
Z - =
’
2 ;oo
Z ° =
z =55
Z
Z u |
7
Z
7z
Z >50mm
Z
Z

Z

Fig 3.1.1 typical min installation dimension
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If multiple drives are installed in parallel, the distance between each drive is at least 20mm in
horizontal at least 100mm in vertical. Cooling fan can be placed on top to avoid the
temperature rise. Consult with supplier if smaller space need.

A

| Fan | | Fan | | Fan |
1\> 200mm 1\ > 200mm 1\ > 200mm
CATSE
shielded cable [ ]
O T -
~4a .8
> 40minf | = = | > 20mrd ||+ = | > 40mm
<> []): H@ <[] -l <>
= £ =
N N
v > 100mm V> 100mm A/ 100mm

Fig 3.1.2 min installation dimension for multiple drives installed

3.1.3 Servo drive dmension
M1 structure dimensior{unit: mm)

T fir Flow

Rear View

(120)

(100)

Cooling Fan ] 48
3840.5

g8L0.8

T

@
=
I

175
16540.5

l

s ol o

Ground Terminal 48 195 (75)
2-M3 Screws

ki Flon Unit:mm
Approx. mass: 1. 275kg

Fig 3.1.3 Servo drive structure size 1
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M2 structure dimension: (unit: mm)

Fig 3.1.4 servo drive structure size 2

M3 structuredimension: (unit: mm)

; I 400 Tle
-1 g

| T

(120)

Hol

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ BEA8eRBaARsER Tair Flov__
IN
®
L © EEEEEHH . s
> s g
] ]
Cooling Fan N
| .
nennn o]
= -
H ownce 4 A
' | (e _[EE
D § E E ®pir Flow
O B w
H il
Ojw
A oS
185 we & Ground Terminal
' 2-M3 Screws
Air Flow

Rear View
75
3-M4 65+0.5 _ | &
3
[ [
.
=
g =
[ |
;|

Unit:mm
Approx. mass: 1. 835kg

Fig 3.1.5 servo drive structure size 3
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L N Rear View
Cooling Fan : 100
5 | 9040.5
——
AN nn —e [6)
o [ I
H U
B e
Bl )] N g [ |]
o™ | E
1 —_—
;—=| o) TV
N b Ed i
U a00 ey : I
5
218 _L m | \3-M5 Screw Holes
Unit:mm
Approx. mass: 3. 395kg
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MM4 structure dimension: (unit: mm)

T tnitm
'H.r Flow
[ .d
E[I -j, Mot isg Bole Disgrea
- il

234

(78)

Tedt:m
Mppror. mass: 7, Seg

Fig 3.1.6 Servo drive structure size 4
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M4 structure dimension: (unit: mm)

1
-
E
=2
g
(100)
=
]
8
(120)

Nouting fole Disgron

185
120 1454+0.5

4

=]

[T:': [

Y I
e ) g g 3
== o .

'gg.
L= G 0 A
215 145 1.5
% 185
'Air Flow

Fig 3.1.7 Servo drive structure size 5

36

46 Screw Holes

Unit:mm
Approx. mass: 10. 365kg
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M5 structure dimension: (unit: mm)

Air Flow

ey

Coo=
™ [

(100

T

120

Eig;;—_ﬁf

a /] N
J' ° L] L]
= ! .[@
,;'_ijb _
Lf ~I5 ] *-‘"
(i el | . . L
B ||l ® ® ® § q
q ® ®
— =
_—— —=
| —0sess —m © b ovee e
= = o S
D 0
® ® q b
N
(15) 216 210 |
Cooling Fan

Mounting Hole Diagram

'

210
3 1005
O O
=
=1
§ 3
g
Y 0
7.5

Fig 3.1.8 Servo drive structure sige

37

46 Screw Holes

Unit:mm
Approx, mass: 11, 1kg
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M6 structure dimension: (unit: mm)

Unit:mm
Approx. mass:17. 4kg

Fig 3.1.9 Servo drive structure size
Note: All changes of structure dimension without prior notice.

3.2 Installation of Servo motor

3.2.1Installation location

Install theservo motor in an environment free from corrosive or inflammable gases or
combustibles, such as hydrogen sulfide, chlorine, ammonia, sulphur gas, chloridize gas, acic
soda and salt.

Select and use the servo motor with oil seal in a place with grindidg dilispray, iron
powder or cuttings.

Install the servo motor away from heat sources such as heating stove.

Never use the servo motor in an enclosed environment. Working in the enclosed
environment could result in high temperature of the servo motochwiill shorten its
service life.

5
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3.2.2Installation conditions

Environment
conditions

E%:[[?oﬂem Prevent tangy caustic gases and flammable gases
Altitude 1000m or below (derate use if over 1000m)
Atmospheric N

pressure 86kPa~106kPa

Operating N - s

temperature -15€~40C " no freezing

Storage N

temperature -20~-80C

Humidity Below 90% (no watebead coagulation)
Vibration _ :
Strength Below 0.5G 4.9m/¢” ,10~60Hz Discontinuou$
IP rating P64

3.2.3Precauti

ons on installation

Item

Description

Anticorrosive

Clean the anticorrosive paint that coasts the end of motor shaft
installation, and then proceed the rpebof treatment.

Encoder

Use screw hole on the shaft end when installing pulley on the servo moto
with key slot. To install pulley, nsert thedoubleheaded nail intscrew hole
firstly, use cushion ring on the surface of coupling end, and use nut to I¢
the pulley gradally.

Install withthe screw hole ishaft endor the servo motor shaft with key slot,
Use methods such as friction coupling for servo motor shaft without key s
To avoid bearings bear strong impact of load, use remover to assemble p
Install potective covepr similar deviceon therotation zone, such as pulley.

Alignment

Use coupler tolan theservo motoshaft with the shaft of the equipmeniten
connecting to thenachinery

Orientation

Servo motor can be installed eitt@rizontally or vertically.

Handing oil
and water

When using i the location with water drops, the protection level of sef
motor needs to be confirmed firstly
When using in the location that oil could drops into the shaft through pos
do notremove the oil seal of servo mator

Precautions on using servo motor with oil seal

. The oil surface must be under the oil seal lip.

. Use oil seal in favorably lubricated condition.

. When servo motoinstalled verticallydo not makeil seal lipdeposit ol

Cable stress

Make sure ther are no bends or tension on cabdspeciallyfor the signal line
which core is only 0.2mm or 0.3mm, do not make too tight when wiring.
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Precautionn the connector parts as below

. Make sure therareno foreign matters such as dust and metal chips ir
connector before connecting.

. When the connectors are connected to the matake sure toannect from
the side of servo motor madaircuit cables firstly and the groundingable
must be earthed reliably. If connecting from the side of encoder dabtfs
encoder fault may occur because of the potential difference between PE

. Make sure theorrectpin arrangement.

. Do notexertforceto connectgrwhich is made from resin.

. Whenhandling a servo motor with its cable connectiminot exert force t¢
the connector. The connector may be damageduse of thstress.

Connectors

3.2.4Servo motor dimension

15 core DB plug

200

8
<
GEl:

Four-core plug

16%, F
= [ D
< i 0
< — } _ _ _ _ _ _
2]l 20.5
MIXLE I [
31| 10
30 60
(L) Tol erance standard GB/T’ISO#QOOO’I‘H
Fig 3.2.1 Motor installation dimension
L mm . -

Model L(mm) With brake Weight Kg Remarks
SMSA-201F/S32*** 146 194 1.2 The screw hole size:
SMSA-401F/S32%** 171 219 1.6 M4 X 12

B

40




SD2GE Series

600mm

600mm

21.4 %.11

=

(L)

Tolerance standard: GB/1804-2000-M

4 core plug
of suppler
power

15coreplug 7 core plug
of incremental  of absolute
encoder encoder

Fig 3.2.2 Servo motor installation dimension

L mm . .
Model L (mm) With brake Weight Kg Remarks
SMSA-751**3*** 192 237 2.8
The screw hole size
SMSA-102%*3***
oMSB 102334+ 219 263 3.8 M5 X 22
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214 90.21

feo

995 ?o‘ [

WX 25 (55)

T[S

Fig 3.2.3 Servo motor installation dimension

Tolerance standard GB/T1804-2000-M

(226.5)

L (mm) i .
Model L (mm) with brake Weight kg Remarks
SMSA-122%*5**x
SMMA-801**5*** 250 2% 6> The screw hole size :
SMSA-182**Gr*+ M6 X 25
SMMA-122**G5*** 280 328 8
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= _
= s
2.5 42 % W
e —
= I |
16X 25 0] = |
P — ) Ny |
(7) | 14 Tt
(L) 130
Tolerance standard: GB/1804-2000-M
Fig 3.24 Servo motor installation dimension
L mm with . -
Model L (mm) brake Weight Kg Remarks
SMMA-851**7***
SMSA-152%*7*** 230 278 7
SMMA-102**7***
SMMA-132%*7*** 238 286 7.7
SMSA-232**7***
SMMA-152**7*** 251 29 8
SMMB-122**7*** The screw hole size
SMSA-302**7*** M6 X 25
SMMA-202**7***
SMVMB-1 52+ 7%k 274 322 10
SMLA-102**7***
SMMA-312%*7***
SMLA-152*37*** 301 349 12
SMMB-232**7***
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(287)

9114.3 9o.ms

%,_

(19 18

Tolerance standard: GB/1804-2000-M

Fig 3.2.5 Servo drive installation dimension

L without brake ) . Remarks
Model L with brake (mm) | Weight Kg)
(mm)
SMMA-352%* Ax**
SMMB-272**A*** 300 382 18
SMMA-452%* px**
SMMB-302+*Ax 320 402 20
SMMA-602*6 A***
SMMB-432%*Ax+x 332 414 23 The screw holsize is
SMLA-292% k% M10 X 30
SMMA-752*6 A***
SMMB-552**A*** 370 452 29
SMLA-372%* Ax**
SMMA-103*6 A***
SMMB-752+*Ax 416 498 36

[Note]: 180servomotorincludesgeneral motor anfhn motorFanservomotoican obviously
reducetemperaturgise Thelength offan motoris 81mm longer than general motor.
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L6
%, 8 L9
E base is 45, F base is 51.5
O
| © [©)
L/
=TT T
L3 L4 4-0D3 M
Ll LS IR
Fig 3.26 Servo motor installation dimension
Base | D1 D2 D3 D4 D5 L1 L2 L3 L6 L7 L8 L9 L10
E 180 42 14 215 | 145 77 5 39 12 56 185 | 755 | 147
F 250 48 18 300 | 175 | 1125 | 45 53 14 90 185 128 147
Base H1 H2 H3 H4 H5 M1 M2
E 124 200 224 12 200 254 278
F 160 240 294 13 266 356 39%
Motor rated
- ;S;gfgm“'g 46 68 84 9% 130 | 147 | 160 | 196 | 220 275 330 380 428 481
[ Mtor rated
. jorque Nn| 42 52 64 80 102 | 118 | 135 | 152 | 185 225 270 307 324 385
Sand spigot| E E E E E E E E F F F F F F
L4 i | 267 | 285| 312 354 396 | 436 | 478 | 520 | 317 370 423 476 529 583
L5 (m) | 345 | 397 429 | 4an 513 | 555 | 597 | 619 | 5115 | 560.5 | 609.5 | 6585 | 707.5 | 756.5
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Internal block diagram of servo system as below:

V. Wiring

, A0
.U
7 T 1921u00 uado Ajewlou ugdo-A| ewiou
02100 00 |-BS AT Bupiol-Jps

weR OB
] o

440 - NO
pmod pnuepy  Bmod pnuepy

ndyno SNEAON-TND
Buipinip-Aouenbely 1010 Uey
eub s ;epoou3
— }
.

pued
pedfoy

~ndino ;oo Bk
ndino Bopuy
_— BEBEH
ndu Boeuy
===

PuLLR) pUBS

L 7 § [T

— = ]
"
2

=
ﬂv

)
aAug

1N2JP axelq Jopapul ¥
sso|-ABieu3 abeyp T T T

~ F ‘ MW S Sl
| Wj wﬁﬂ MT qhﬁf 1£ - 1

R} SI0N
||.A anup fepy r
1

1] |

b i e [ ]]

Ajddns semod
ovaseyd-€

Fig 4.1.1220V servo internal principle diagram
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Fig 4.1.2 380V servo internal principle diagram
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4.1 Main circuit wiring
4.1.1 Names and functions of Main circuit wiring terminals
1) 220V names and functions of main circuit wiring terminals

Terminal Symbol

Terminal Name

Function

L1/R L2/S L3/T

Main circuit power
input terminals

Connect 3phase 220V input power
Connectl-phase220V power supply between L1 and
L3.

(2kW and above drive only connedb3-phase power

supply)

L1C L2C

Control power input
terminals

Connect any 2 phase inghase power supply or
singlephase power supply.

B1/P B2/B B3

B2 B3 Built-in
braking resistor
connecting terminal

Terminals aretsorted by default.Use builtin brake
resistor.(built-in braking resister for the drive of M2
and above cover)

B1/P B2/B External
braking resistor
connecting terminal

Normally no need to connect.
If built-in braking capacity is insufficient, remove the
jumper between B2 and B3, and connect externa
braking resistor between B1 and B2.

Terminals are shorted by default.

N+ N- DC rea(t;tort inal Connect DC reactor between both terminals when
connecting terminals restraining power harmonic.

u v w Servo mptor . Connect to servotor.
connection terminals

o, Ground terminal The servo drive must be grounded.

2) 380V names and functions of main circuit wiring terminals

Terminal Symbol

Terminal Name

Function

R/LT S/LZ T/L3

Main circuit power
input terminals

Connect 3phase 380V input power supply
(R, S, Tare the main circuit power input terminals
M4 and above drivep

L1C L2C

Connection forbidden

Disabled

B1/P B2/B B3

B2 B3

Built-in braking
resistor connecting
terminal

Terminals are shorted lefault. Use buitin brake
resistor.(no builtin braking resistor for 7.5kW and
above drives)

B1/P B2/B
External braking
resistor connecting
terminal

Normally no need to connect.
If the builtin braking capacity is insufficient, remoy
thejumper between B2 and B3, connect external
braking resistor between B1 and B2.

N+a N-a o

DC bus reference
terminal

Forbidden to ground or connect to zero line.

u Vv w

Servo motor
connection terminals

Connect to servo motor.
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o s Ground terminal The servo drive must be grounded.

4.1.2 Wiring of Main circuit terminals
There are two main circuit terminals of servo drive: glugerminal and screw terminal. The
usage of plugn terminal is mainlydescribed as below:

1) The dimension of electric wire:

Solid wire: 0.5 @ 1.6mm;
Twisted wire: 0.8 mm2 3.5mm2 (Americarstandard AWG28 AWG12)

2) Connection method:
1. Strip off the wire skin for around 5~6cm.
2. Use pultrod or slotted screwdriver witB.0~3.5mm edge to open circle opening by
pushing the upper openings of terminal connector.
3. Insert the core of wire into the circle openings, then loose the screwdriver-oogull

1 Press
1 Press down \ / down
\
Fﬁf’f ESN T
- "'H._M_____é‘za-.,_';
90 \@* N :
=" 0 g __bgH F‘“j
— m\l — — ____}“RH: o

Fig 4.1.3 Main dicuit terminals connection method

SD20series product divides into 220V and 380V voltage class, 220V terminals as below:

L1|L2| L3 |LIC|L2C|B1|B2|B3IN+|N-jU |V W
Cr U ek U U
~220V  l-phase 220V Brakeresistor DChus  Output [ [k

Fig 4.1.4 220V servo power terminals wiring diagram,
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380V terminals as below:

R/ILIS/IL2T/L3 V| W

LT HEJi 1

~380V Brake resistor Output

Fig 4.1.5 380V servo power terminals wiring diagram

When using screw terminal for wiring, if lug is needed, dimension of screw terminal as below:

nj@
1]
]
Lol
e |G
\@7@
ZIL
Izl
< 18]
Re L

Fig 4.1.6 maircircuit terminals sketch diagram
Note: The figure above is only sketch, exact shape in kind prevail.
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Table 4.1.1SD20series servo screw terminals dimension table

Structure _ ~Main circuit terminals _ _
X mm Y mm Screw Locked Torqué Nm
M3 9.9 13.0 M4 1.24 Max
MM4 10.2 12.7 M4 1.46
M4 11.7 16 M6 25
M5 13 16 M5 2.0
M6 20.3 23.5 M8 2.8
EURA recommends belotubecable lug for wiring:
Table4.1.2 Tube cable lug dimension and appearance
Tube@blelug | D0 mm™ | d2 mni | B mnm Appearance
1.253 4.0 3.7 55
1.254 4.0 4.3 8.0 b d2
TR | 23v | 45 3.7 6.6 B
series| 2-4 4.5 4.3 8.5 o “!‘)‘—'
5.53 6.3 3.7 9.5
5.54 6.3 4.3 9.5
1.253 4.0 3.2 5.7
1.254
VS W 4.0 4.3 7.2
series | 2-3W 4.5 3.7 6.2
5.53 6.3 3.2 7.3
5.54 6.3 4.3 8.2
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4.1.3 Typical main circuit wiring example
(1) 220V servo main circuit wiring example

Threephase AC
220/ power supply EtherCAT
I I I master station
______ QF circuit breaker ¢
1 e (T8 |
FIL fitter %’ ~ orietition
Contactor KM =
Normally-open KM1 L
contact o+ —0O|L1 iR Port indicator:
/g@ L2 IN: EtherCAT from pre-stage network signal input
.g{) L3 CNl OUT: EtherCAT to post-stage network signal output
] 1 T
Manual power on OlL1c gg)
‘ QO |L2C 2 M
A ] E ......... O |B1 o CN2 .7..:
Manual power ofplarm relay Contactor 3% *[O B2 % || Alarmrelay o4y,
RLY normally KM1 coil O |B3 < .
L2 O [N+ (1) 1 M R
open contact £ [{) N ALBA+ m
External resistor T M
olu CN3 .
o o
PE .
O (W .
: Tl
+— . ov
@;. FTTTTYTITIIIN IT TITTITTTTITTET
v !
\/ V-4
Servo motor E

Fig 4.1.7 Typicalwiring of 220V servo main circuit

Instructions:

1. Built-in brake resistor is used by default, B2 and B3 are shorted. If external resistor is need,
remove the jumper between B2 and B3, then connect external resistor between B1 and B2.

2. RLY: Externally connected alarm signal output relay.

KMZ1: contactor, select connect or disconnect main circuit power input by manual switch.

4. If using the absolute encoder mdiicle function, install battery in the side of encoder cable
with battery unit.

w

A Note: emergency stop circuit should be connected in the wiring design of main
circuit. Make sure that stop running of the equipment and cut off the power supply
immediately to avoid the accident.
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(2) 380V servo main circuit wiring example

open contact

o
>

I
%eesescefTecscfreaccesn

External resistor

FLT

Three phase AC
380V power supply EtherCAT
L I l master station
T . ,w .o T QF circuit breaker ¢
Network Ié Panel
FIL fitter fm m orientation
Plan form Z
Contactor KM —|
Normally open KML ‘7
contact —7—0O| R/L1 | Port indicator: o
10| si2 OUT. EaCAT t pie gt nework sl s
T 7 1O L3 CN
Manual power on I
A I s.........o B1 CN{ e,
Manual power OffA|arm re|ay Contactor 302 es oo EO B2 N Alarm re|a¥24v
RLY normally KM 1coil $3 -0 | B3
LI O| N |
®)
O
O
T

CN N
U
W PE _L
. C o, O
. T Y ov
@}.!.............. ® 00 0 0 0000000000000
\ !/
(¥4 Y4
Servo motor PE

Fig 4.18 Typical wiring of 380V servo main circuit

Instructions:

1. Built-in brake resistor is used by default, B2 and B3 are shorted. If external resistor is need,
remove the jumper between B2 and B3, then connect external résisteen B1 and B2.

2. RLY: Externally connected alarm signal output relay.

3. KM1.: contactor, select connect or disconnect main circuit power input by manual switch.
Mention the use of zero line if using 220V contactor.

4. N: DC bus reference.

A Note: emergeng stop circuit should be connected in the wiring design of main
circuit. Make sure that stop running of the equipmentand cut off the powersupply
immediately to avoid the accident.

53



SD2GE Series

4.1.4 Precautions for Main Circuit Wiring

Do not connect the powsupplycables to U, V and W. Failure to comply will cause damage

to the servo drive.

B2 and B3 are shorted with a jumper by default. If external brake resistor is used, remove
the jumper between B2 and Bahd then connect the external resistor betweeang1B2,

wrong wiring method will cause damage of servo drive.

Do not connect the resistor between DC bus terminals B1 and Yl+=&lure to comply

may cause a fire.

When cables are bundled in a duct, take current reduction into consideration since the
cooling condition becomes poor.

Ordinary cables become quickly aged in high temperature environeasily sclerotic and

broken in low temperature environment. Thus, use heat resistance cables in high temperaturi
environment and take heat preservation messin low temperature environment.

The bending radius of a cable shall exceed 10 times that of its outer diameter to prevent the
internal wire core from breaking due to long time bending.

Do not bundle power cables and signal cables together or run them through the same duct.
Power and signal cables must be separately by at least 30cm to prevent interference.

High residual voltage may still remain in the servo drive when the power sspply off.

Do not touch the power terminals within 5 minutes after panffer

Use grounding cable with the same crssstional area as the power cable.

Ground the servo drive reliably.

Do not power on the servo drive when any screw of the terminal bicakyacable becomes
loose. Otherwise, fire hazards may occur.

Wiring operation should be performed by professionals.

To avoid electric shock, user must wait for at least 5 min after povief |, Achargeo
of f, and no voltaged bteetsweeedn bfiyB InuR ot i ammedt efirN
disconnect and assemble the servo motor.

Do not damage or hard pull cables, or make the cable bear overweight, otherwise, inside
cable may be damaged or electric shock may occur, which also cause damage of the produc
Specification& installation mode of external wiring need adhere to local &wegulations.

5

4.1.5 The Selection Guide of Leakage Protection Circuit Breaker

The leakage current of servo drive is higher than 3.5mA, so it must be proteetadHiyg.

The servo device can generate DC leakage current in protective conductor, B tyke(giyhe
O200mA | eakage protection circuit breaker 1

When malfunction of leakage protection circuit breaker occurs, user can:

E Use the leakage piection breaker of higher rated action current and-tielay type.

E Reduce the carrier frequency of servo drive.

E Shorten the length of motor driving cable.

E Add the leakage current suppression measurement.

E The recommended brand of leakage protection tibzeaker is CHINT and SCHNEIDER.
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4.2 Encoder wiring
Precautious of encoder wiring:
Ground the servo drive and shielded layer of the servo motor reliably. Otherwise, the servo
drive will report a fault alarm;
Do not connect to ANCO terminal;
To determine the length of the encoder cable, consider voltage drop caused by the cable

resistance and signal attenuation caused by the distributed capacitance.
Encoder cable and power cable must be separately by at least 30cm;

If encoder cable needs tddaanother cable because of shorake surehatthe shielded
layer and grounding are connected reliably

4.2.1 Absolute encoder connector terminal layout
CN2 Encoder Connector Terminal Layout is as shown in figid 4

Table 4.2.1 Encoder connector terminal name and function

Fig 4.2.1 Absolute encoder terminal layout

Tecr(r)r:jlgal aggt’rg/lig%l)n Signal name Function
CN2-1 NC NO CONNECTION NO CONNECTION
CN2- 2 VCC +5V power +5V power
CN2- 3 PS PG serial signal Serial signal
CN2-4 IPS PG serial signal Serial signal
CN2-5 . :

GND Grounding Grounding

CN2- 6
CN2- 7 NC NO CONNECTION NO CONNECTION
CN2- 8 NC NO CONNECTION NO CONNECTION
CN2-9 NC NO CONNECTION NO CONNECTION

HOUSING 00 Shielded plug covef

Note: 4-core 23 bit incremental encoder has the same terminal layout as absolute encloder.

4-core 23 bit incremental encoder and absolute encodare communication encoder.
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4.2.2 Resolver encoder connectaterminal layout
CN2 Encoder Connector Terminal Layout is as shown in figi@ 4

2

O
6
O

5 4 3 1
20 O O

8 7
o}

Ol %

O

Fig 4.2.2 Resolver encoder terminal layout

Table 4.2.2 Encoder connector terminal name and function

Tecr(r;ggal al;l'grrg\ﬂlligﬁlon Signal name Function

CN2-1 RE2 Resolver stimulusignal Connect to servo motor stimulagnal

CN2- 2 VCC +5V power output +5V power output

CN2-3 KTY motor temperature sensor| Motor temperaturdetection

CN2-4 NC No connection No connection

CN2-5 RE1 Resolver signal stimulus | Connect to servo motor stimulsignal

CN2-6 Ccos Resolver differential signa| Connect to servo motor differential signe

CN2-7 COSs+ Resolver differential signa| Connect to servmotor differential signal.

CN2- 8 SIN- Resolver differential signa| Connect to servo motor differential signe

CN2-9 SIN+ Resolver differential signa| Connect to servo motor differential signe
HOUSING | 08 o Shielded(plug cover)
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4.2.3

Incremental encoder connector terminal layout

CN2 Encoder Connector Terminal Layout is as shown in figi24

r

Fig 4.2.3 Incremental encoder terminal layout
Table 4.2.314-core Encoder connector terminal name andunction

Terminal

Terminal

code abbreviation Signal name Function
CN2-1 \% Encoder V phase input | Connect to motor encoder V phase
CN2- 2 U Encoder U phase input| Connect to motor encoder U phase
CN2- 3 Z Encoder Z phase input | Connect to motoencoder Z phase
CN2-4 B Encoder B phase input | Connect to motor encoder B phase
CN2-5 A Encoder A phase input | Connect to motor encoder A phase
CN2-6 N Encoder /V phase input| Connect to motor encoder /V phase
CN2-7 /U Encoder /U phase input Connect to motor encoder /U phase
CN2-8 1z Encoder /Z phase input| Connect to motor encoder /Z phase
CN2-9 /B Encoder /B phase input| Connect to motor encoder /B phase
CN2-10 /A Encoder /A phase input| Connect to motor encoder /A phase
CN2-11 W Encoder /W phase inpuj Connect to motor encoder /W phase
CN2-12 W Encoder W phase input| Connect to motor encoder W phase
CN2-13 VCC +5V power +5V power
CN2-14 GND Grounding Grounding
CN2-15 00 00 NO CONNECTION

HOUSING 00 Shielded (plug cover)
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Table 4.2.4 8-core encoder connector terminal name and function

Terminal Termi_nql Signal name Function

code abbreviation
CN2-1 00 00 NO CONNECTION
CN2- 2 00 00 NO CONNECTION
CN2-3 Z Encoder Z phase inpu| Connect to motor encoder Z phas
CN2-4 B Encoder B phase inpu; Connect to motor encoder B phay
CN2-5 A Encoder A phase inpul Connect to motor encoder A phas
CN2- 6 00 d0 NO CONNECTION
CN2-7 00 00 NO CONNECTION
CN2- 8 1z Encoder/Z phase inpu] Connect to motor encoder /Z pha
CN2-9 /B Encoder/B phase inpuj Connect to motor encoder /B pha
CN2-10 /A Encoder/A phase inpuj Connect to motor encoder /A phaj
CN2-11 o0 00 NO CONNECTION
CN2-12 60 00 NO CONNECTION
CN2-13 VCC +5V power +5V power
CN2-14 GND Grounding Grounding
CN2-15 00 00 NO CONNECTION

HOUSING 090 Shielded (plug cover)
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4.3 Input/output signal wiring

Servo drive

Position pulse mode ‘
wiring diagram
HPULS™_ 2 aroLd
L\/ 3 [ HPULS|
High-speed pulse ividi
7 Encoder frequency-dividii
position command HSIGN™ 5 [ HSIGN] pulsediffegrmti%l, output
6 | HSIGN YD
e D D D >
4|>_ PE+ | 34 D
PB)- | 33
4l>— PO+ | 16 j>
PD |17
GND | 40 GND
B
ALM-| 8
2 |GP
1%\/_ :'_ DOL+| 9
Zero-speed clamp —/—E DI1 Sonl 26 Optocouple
:@: > Max voltage
D0O2| 11 Max curren
emagerysop |~ [io] o}
D03 | 42
Forward forbidden —A—@E—i—@ Cr%rc"g\’,?d
D 04| 32
| REZTN o o O R
Reverse forbidden _A_E DI4 ™ DC5\E 24v
l—
Alarm reset _/_E DIS i@ oz 37
| cu |30 |
Gain switchover -—/—|3__8 DI6 :
|
l— — — -
Probe 1 —/—‘3__9 DI7 o

Probe2 DI channel

Note: The frequency

+24/

29 collector is higher, th

C™M

30| harrow. Itisrecomm

N
High-speed {—E = r

—%

high-speed optocoup

Shielded wire connected to the shell

Fig 4.3.1 Wiring diagram in bus mode
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CN3 Input/output signal connector terminal layout, see figure 4.3.2 as below:

\15 14 3] h2l [1a] hd [o] [8] [7] [6] [s] [4] 3] [2] 1
30 %9 28 ‘27 2 %5 24 %3 2 ‘21 20 ﬁg 18 h7 16‘
44 43 42 4] 40 39 [38 37| 38 |35 B34 33 [32 31

Fig 4.3.2 1/0O signal connector (connected to CN3) terminal layout

T Aot 16| PzO+ 31| Do-
N op 17| Pzo- 32| Do+
3 HPULS 18 DI1 33 PBO-
4 | HPULSH 19 DI2 34| PBO+
5 | HSIGN+ 20| DI3 35| PAO-
6 | HSIGN- 21 DI4 36| PAO+
7 | ALM+ 2| pIs 37| zo
8| ALM- 23| NC 38| DI6
9
DO1+ o4| GND 39| DI7
lo| Dor 25| NC 20| GND
11| poz-
26 DO2+ 41 DO3+
12| NC
271 NC 42| Do3-
13| D8
2 Aoz 28| NC 43| NC
1 NG 29| +24v 4 NC
30| oM

4.3.1 Position command input signal and function
Table 4.3.1 Position command signal

Signal Name Pin No. Function
HPULS+ | CN34 . iy
High-speed pulse position command
, HPULS CN3-3
High-speed
i HSIGN+ | CN3-5 . N
pulsereceiver High-speed pulse direction command
HSIGN- CN3-6
GND CN3-24 Signal reference
The max input frequency identified by position command receiving circuit see table as below:
Pulse mode Max frequency Remark
High-speed Differential 4M 5V command
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High-speed pulse command input:

In host device side, the output circuit of higeed command pulsedsymbol, only output to
servo drive via differential drive.

Host device

Servo drive

HPULSS |4

|
-

HPULS | 5

HSIGN

g

HSIGN

GN[

GND| 24

%

v

Fig 4.3.3 Highspeed pulse input interface circuit

| Make sure the differential input is 5V, othse, servo drive receives unstable pulses and
the servo internal parts could result in damage.
| Make sure the 5V grounding of host devicedsnectedo GND of servo drive, otherwise,

below problems may occur:

1. Pulse loss occurs when inputting pulse;
2. Interference occurs when receiving pulse, whichertalk received pulse inaccurate.

4.3.2 Digital input signal and function

Signal Name Pin No. Function
DI1 CN3-18
DI2 CN3-19
DI3 CN3-20 DI1-DI7 are normal digital inputs, input mode is
D14 CN3.21 switch signalwhich function can be modified
Programmable DI5 CN322 according to the practical requirements. See de
input terminal in 8.3.10 for DI/DO function specification.
DI6 CN3-38
DI7 CN3-39
High-speed DI Function
DI8+ CN3-13 | DI8 is a highspeed DI channel. Whddi8 is used,
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the input pulse frequency range {200khz, the
DI8- CN3-14 .
pulse duty ratio cannot be lowgran 20%.
Signal Name Pin No. Function
DO1+ CN39
DO1- CN3-10
DO2+ CN3-26
DO2- CN3-11 | DO1-DO4 and ALM are DQutput, output mode
Programmable| DO3+ CN341 | is switch signal, which function can be modified
output terminal| DO3- CN3-42 | according to the practical requirements. See de
DO4+ CN3-32 | in 8.3.10 for DI/DO function specification.
DO4- CN3-31
ALM+ CN3-7
ALM - CN3-8
Signal Name Pin No. Function
Provide 24V power supply, voltage range:
power supply external load is higher than 100mA.
CM CN3-30 | 24V power supply reference

1" Digital input circuit
DI1~DI7 7-channel input terminalcircuit adoptbidirectional photoelectric coupler isolation
circuit, the common port of photoelectric coupler is Gdt be connected to power supply or
GND of power supply, see figure 4.3.3 and 4.3He primary side of photoelectric coupler
needs DC power supply cagdired by user to reduce the interference of internal circuit.

DI8 is highspeed optocoupler channel, which can be useitlzerhigh-speed DI or normal DI
optocoupler. Common input mode in DI circuit as below:

a) Passive contact

Including relay contact, avel switch, keys, buttons etc. common interface circuit as below:
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Servo drivi

24vD( 24VDC

Fig 4.3.3 Passive contact interface circuit

b) Active contact
Including some photoelectric sensor, hall sensor, trangigierPLC etc. common interface
circuit asbelow:

Controllel i i
24VDC i Servo driv 24vDC i
H ]
il E— L i -
E e Ezjgi i DIZJ Servo driv
iDI2 : 77
1 ! -
i = i
H ]
p— ) !
H ]
NPN type PNP type

Fig 4.3.4 Active contact interface circuit

c) DI8 terminal connection

DI8 terminal adopts higepeed optocoupler, can either be used as$pgled DI count signal,

or either be used as common DI optocoupler. Wiring as below when using DI8 contact as the
high-speed optocoupler circuit:
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Controller i i
24vDC | | 2avpe | |
; i Servo drivi
: DI :DI8+J
NPN type PNP type

& Caution

Fig 4.3.5 DI8 wiring diagram

To avoid the wrong wiring, there @iode in parallel in DI8 circuit;
make wiring strictly followed by the instruction showed in figure
above, wrong wiring or improper use may result in damage of internal
circuit.

DI8 circuit receives 24V command by default.

2" Digital output circuit

Output sgnak, ALM and DO1~D0O4 adopt the photoelectric coupler of Darlington output,
strong driving capacity can drive small relay directly, and also can drive isolation components
such as photoelectricoupler to realize driving much more load. Assure the lwhibutput
current in use (max current is 50m&ommon interface circuit as below:

a) Relay output:

Command controller

WA

H
-
R

o

Servo drive

¥,

]

Fig 4.3.6 Relay output interface correct circuit diagram
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Servo drive

External 5V-24V DC

Servo drive External 5V-24V DC
>< Relay not
connected -
-
Wrong direction of

©

9D+ DO+ free-wheeling diode

10/DQ- 10/DQ-

& Caution

External OV External OV

Fig 4.3.7 Wrong wiring circuit of relay output interface
Relay is the inductive loadAnti-parallel freewheeling diode must be

connected to both ends of the load.
Anti-access of fregvheeling diode could result in damage of servo drive.

b) Optocoupler isolatedutput

Servo drive

Command cotroller

Servo drive Command controller

_}ﬁlig ]

E3AE

W

. .':_1 —;’Kﬂ

PNP type

& Caution

_________r____________
n
b

NPN type
Fig 4.3.8 photoelectric coupler output interface circuit

The power supply and currelirniting resistance must be matched to
ensure the external optocoupler conduct reliably.

The max allowance voltage and current@fve drive internal optocoupler
output circuit (Max vdtage: DC30V; Max current: DC 50mA)

4.3.3 Encoder frequencydividing output signal and function
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Signal name Pin No. Function
PAO* CN%36 A phase frequenegividing output signal
PAC- CN3-35
General PBO+ CN3 34 B phasdrequencydividing output signal
PBO CN3-33
output
terminal Pzo+ CN&16 Z phase frequenegtividing output signal
PZO CN3-17
0z CN3-37 Z pulse open collector output signal
CM CN3-30 Signal reference

Servo drive makes frequency division for encoder input signal by internal fregdierding
circuit, one way is to use differential bus mode to oufplaé hterface circuit can be divided
into high-speed photoelectric coupler reception and differentigl eception. Take sample as
encoder Aphase (PAO) pulse frequendwiding output, the interface circuit shows as below
figure 4.3.9 and figure 4.3.10.

1 1
Servo driv i i Controllel
E i High-speed
E i photoelectric coupler
PA( [ 1 .
36 ; | 1 — gzé‘li
PA( (35T '
: |
1 1
] 1
: i
: i

Fig 4.3.9 photoelectric coupler interface circuit of encoder frequdiviging output

1 ]
Servo driv: | E Controller
] ]
i E Bus drive
] ]
1 ] o
%} PA( |36 1 : %

] ]

— 1/PAO35[ i i
: :
] ]
] ]
1 ]
1 ]
] ]
] ]
] ]
] ]

Fig 4.3.10 differential chip interface circuit of encoder frequethigiding output
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) T Receiver chips recommended to use AM26LS32;
Caution | -

I Mat ched resistance is recommend

Encoder Z phase frequendyiding output circuit uses open collector
signal for providing feedback signal whimming position control system. In upper device side,
use photoelectric coupler and relay circuit to receive.

DC5\ 24V
P
Servo drive
37,0z TOpotocoupIer
30/ CM

Fig 4.3.11 collector OZ signal interface circuit
4.3.4 Communication wiring

(1) Serial port specification

RS485 communication interface locates in CN1 of controller; the figure below is the connector
terminals diagram and definition.

[1]]4]
2][s]
3]]6]

| I
Fig 4.3.12communication port CN1 pin terminal sequence diagram
Table 4.3.2 Communication port terminal name and function

Terminal Name Function
CN1-1 VCC 5V power
CN1-2 RS232RXD Receiver terminal of RS237
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CN1-3 B- Differential output

CN1-4 GND Reference terminal

CN15 RS232TXD Transmission terminal of
RS232

CN1-6 A+ Differential output +

Note: CN1-1 can provide the load capacity of 100mA. Switch to external powerliDOmA.

(2) EtherCAT interface specification

Connect EtherCAT gridding cable to network interface with metal shielded layer, dividing into
input (IN) and output (OUT). Thelectrical characteristics meet IEEE 802.3 and ISO 8877.

1 81 8

=1 (sl [

IN QJr
Table 4.3.3 Communication port terminal name and function

Pin Definition Description
1 TX+ Data sendl
2 TX- Data send
3 RX+ Data receive
4 Reserved Reserved
5 Reserved Reserved
6 RX- Data receive
7 Reserved Reserved
8 Reserved Reserved

EtherCAT topological structure connects flexibly, there is basically no limit for connection, the

servo has IN and OUT interface, the topological connection as below:
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Linear connection:

Master station
IN OouT

W | W
B_=Hi= o

Redundant ring connection:

Master station

IN O IN ou

uTt T IN ouT

(3) Communication cable

EtherCAT communication cable use Ethernet Category 5(100BBgmetwork cable or
hightintensity shielded network cable. The shielded network cable is also needed for the servo
drive, and the length of cable cannot be longer than 100M. Shielded netwlerka&alenhance

the antiinterference capacity of servo system.

4.3.5 Multiple online wiring

Alarm signal is normally closed output by default-offtbetween ALM+ and ALM when
servo drive alarms. When using in multiple drivemsidering that faulty of any drive can cut
off the main circuit power supply, so it can be designed that the algnaisof multiple drives
are strung together.

(1) Wiring for multiple 220V servo drives
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AC three-phase 220\ power supply

\’\’ ‘ QF bresker

‘ FIL ‘ Filter Contactork M1
/Jj Common-open contact

L/j Manual power OFF :
Manual power ON Alam dlay Contaq
RLY Common-open contact KM coil
KML ‘ Alamrday 24V
- g L1 o Al RLY,
. L2 .
O3 drive o
o—O
L1C N
O L2C ‘ ALM
g L1 ‘
o L2 Sevo ALM+
L3 drive CN3
o—O
L1C
O L2C ‘ ALM-
g L1 ‘
o L2 Savo ALM+
L3 drive
") N3
L1C
O L2c ALM
ov

Fig 4.3.13 220V multiple online wiring
(2) Wiring for multiple 380V servo drives
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AC three;phase 380\ power supply

NN QF  bresker

FIL Filter Contactor kvt
Common-open contact

Fig 4.3.14380V multiple onlinewiring

4.3.6 The usage of absolute encoder

71

® T P S
" Manual power OFF Contact
Manual power ON Alarm relay KML coil
RLY Common open contact
s Alamrelay ~ +24Y
z5 O | RiLL
25 O | si2 Servo ALME RLY
O | TIL3 drive ¢ —q
CN3 %
ALM-
O | RIL1
O | SIL2
o | T3 Servo ALMt
drive CN3
ALM-
O | RIL1
O | SIL2
O | T3 Servo AL
drive
CN3
ALM-
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Encoder . .| Multi-turn data .
type Resolution ratio output range Action when out of allowed range
17 bit 16-bit multit Multi -turn data will turn to 0 when dat
absolute DIt muttiturn exceeds upper limit (+65535) of forwarc
17-bit singleturn o
encoder 0 +65535 direction.
23 bit 16:bi i Multi -turn data will turn to O when dat
absolute 23bitltsmalgtt%rr2 exceeds lower limit (+65535) of rever
encoder direction.

User can read absolute position by MODBUS protocol. In practical control, absolute position
can be read by Modbus protoedhen motor is in static state (see details in 6.2), asad inotor
reaktime position can be got by PG frequestlyision output puls count.

(1) The usage of battery

Please install battery cell in order to save position data of absolute value encoder.

Please purchase special cable and battery box of manufacture.

Battery installations steps:

A: open cover of battery cover.

B: Install battey as below figure:

Encoder cable

C: Close the cover of battery cell.

(2) Battery replacement
When battery voltage drops to about 1.3V, servo drive will trip fidio-190 (battery voltage is
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lower). At this time,multi-turn datastill exists,but user should change battery immediately,
otherwise multiturn data will be lost when battery voltage keeps dropping. Pldzsege
battery according to the followirggeps:
1. Please change battery when servo drive is POWER ON.
2. Afterchangingbatey, reset servo drive by -hedd pr
3. Repower ortheservo drive, if no abnormal situation, it means battery change succeeds.
Note:
1. When servo drive trips into AR4 (under voltage protectionjhe alarmcan be resetnly
by sttingmechanical origin again.
2. If user wants to shield A24 alarm, please s2008h27h S0-38) to 0, reset encoder alarm
by 2008h2Ch S043), andfaultreseby hol d pressing fAreseto

4.4 Wiring for servo drive and servo motor

Attention:

1. TheAnumber 6 mentioned in following descrip

2. If the number of plug chip does not match the quantity of plug chip mentioned in user
manual, user should follow the number in user manual to weld, no connection for the pin
number thahot mentioned in user manual

3. The bonding definition of corsaving encoder means remove U/V/W signal on the base of
normal incremental encoder, the followings described in table is only for normal incremental
encoder.

4.4.1 The connection of acodercable
(1) Absolute encoder layout
Table 4.4.1 Absolute encoder plug cable sequence

No. Name Function
1 PE Grounding
2 VCC Encoder power
3 GND Encoder power grounding
4 BAT(+) Battery anode
5 BAT(-) Battery cathode
6 PS Absolute value encoder serggnal
7 /PS Absolute value encoder serial signal

(2) Incremental encoder layout
Table 4.4.2 DB15 plugype encoder plug cable sequence

No. Name Function
1 A Encoder A phase
2 B Encoder B phase
3 z Encoder Z phase
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4 U Encoder U phase
5 \% Encoder Vphase

6 /A Encoder /A phase
7 /B Encoder /B phase
8 /Z Encoder /Z phase
9 /U Encoder /U phase
10 N Encoder /V phase
11 W Encoder W phase
12 W Encoder /W phase
13 VCC Encoder power
14 GND Encoder grounding
15 00 No connection

HOUSING HOUSING

Table 4.4.3 Aviation plug encoder plug cable sequence

No. Name Function
1 PE grounding
2 A Encoder A phase
3 /A Encoder /A phase
4 B Encoder B phase
5 /B Encoder /B phase
6 U Encoder U phase
7 /U Encoder /U phase
8 V Encoder V phase
9 N Encoder /V phase
10 W Encoder W phase
11 W Encoder /W phase
12 VCC Encoder power
13 GND Encoder grounding
14 Z Encoder Z phase
15 1z Encoder /Z phase

(3) Resolver encoder cable sequence
Table 4.46 15-core aviation plugncoder cable sequence

No. Name Function
1 PE Grounding
2 COSs+ Resolver differential signal
3 NC No connection
4 NC No connection
5 Ccos Resolver differential signal
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6 NC No connection
7 NC No connection
8 NC No connection
9 NC No connection
10 SIN+ Resolver differential signal
11 NC No connection
12 NC No connection
13 SIN- Resolver differential signal
14 RE1 Resolver excitation signal
15 RE2 Resolver excitation signal

Table 4.47 10-core aviation plug type encoder cable sequence

No. Name Function
1 RE1 Resolver excitation signal
2 RE2 Resolver excitation signal
3 COS+ Resolver differential signal
4 Cos Resolver differential signal
5 SIN+ Resolver differential signal
6 SIN- Resolver differential signal
7 KTY+ Motor thermistor signal

8 KTY- Motor thermistor signal

9 PE Grounding

10 NC No connection

4.4.2 The connection of power cable

a  4-core power AMP plug

—

©
®

®||@
—

Fig 4.41 4-core power aviation plug sketch map
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Name Cable color Function
U Yellow Drive input
\% Blue Drive input
W Red Drive input
PE Yellow-green/black Grounding

b~ 4-core power aviation plug

48)
@ @
@

Fig 4.4.2 4core power aviation plug sketch map

No. | Name Function
1 PE Grounding
2 U Drive input
3 \Y Drive input
4 w Drive input

¢ Brake cable plug

O®

|
Fig 4.4.3 2core powernff brake AMP plug sketch map

No. Name Function
1 + DC 24V +
2 T DC 24V-
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O @

€)

Fig 4.4.43-core DC 24V powepff brake plug sketch map

Plug No. Name Function
1 + DC 24V +
2 i DC 24V-
3 0 None

4.5 EMC

4.5.1 Definition

Electromagnetic compatibility (EMC) describes the ability of electronic and electrical devices
or systems to workproperly in the electromagnetic environment and not to generate
electromagnetic interference that influences other local devices or systems.

In other words, EMC includes two aspects: The electromagnetic interference generated by ¢
device or system must krestricted within a certain limit; the device or system must have
sufficient immunity to the electromagnetic interference in the environment.

4.5.2 Installation Envonment

The system manufacturer using the servo drive is responsible for complianceystémne with

the European EMC directives. Based on the application of the system, the integrator must

ensure that the system complies with standard EN 6382004 Category C2, C3 or C4.

The system (machinery or appliance) installed with the servo drigeatao have the CE mark.

The system integrator is responsible for compliance of the system with the EMC directives and

standard EN 61808: 2004 Category C2.

If applied in the first environment, the servo drive may generate radio interference. Besides the

CE compliance described in this chapter, users must take measures to avoid such interference,
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necessary.

4.5.3 Selection and Installation of Peripheral EMC Devices

An EMC filter installed between the servo drive and the power supply can not onlgt rieri
interference of electromagnetic noise in the surrounding environment on the servo drive, but
also prevent the interference from the servo drive on the surrounding equif26tvorks

with external filter and input filter according to different pmwrating. The installation

precautions are as follows.

1) Strictly comply with the ratings when using the EMC filter. The EMC filter is category |
electric apparatus, and therefore, the metal housing ground of the filter should be in good
contact with the mtal ground of the installation cabinet on a large area, and requires good
conductive continuity. Otherwise, it will result in electric shock or poor EMC effect.

2) The ground of the EMC filter and the PE conductor of the servo drive must be tied to the
same ommon ground. Otherwise, the EMC effect will be affected seriously.

3) The EMC filter should be installed as closely as possible to the power input side of the
servo drive.

4.5.4 Shielded Cable

The shielded cable must be used to satisfy the EMC requirenfe@E marking. The Shielded
cable are shown in the following figure

e,

'//’ ‘\_\
/" N //‘\_‘ \\ Conductor
/ ( @ )\ @’7 \ Insulation
R ¥ AP | Shield
\\ @ )\ @ ) )/'
\ e’ N /
" <, //_

To suppress emission and conduction of the radio frequency interference effectively, the shielc
of the shielded cable is cooper braid. The braided density of the coopeshwald be greater
than 90% to enhance the shielding efficiency and conductivity, as shown in the following figure.
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Insulation jacket Copper shield Copper braid

Internal insulator

Cable
core

The installation precautions are as follows:

1)

2)

3)
4)

5)

6)

7

Symmetrical shielded cable is recommended. Thedonductor shielded cable can also be
usedas an input cable.

The motor cable and PE shielded conducting wire (twisted shielded) should be as short as
possible to reduce electromagnetic radiation and external stray current and capacitive
current of the cable. If the motor cable is over 100 médeg an output filter or reactor is
required.

It is recommended that all control cables be shielded.

The motor cables must be laid far away from other cables. The motor cables of several
servo drives can be laid side by side.

It is recommended that threotor cables, power input cables and control cables be laid in
different ducts. To avoid electromagnetic interference caused by rapid change of the output
voltage of the servo drive, the motor cables and other cables must not be laid side by side
for a lorg distance.

If the control cable must run across the power cable, make sure they are arranged at al
angle of close to 90¢ Other cables must not run across the servo drive.

The power input and output cables of the servo drive and-agaént signal cable&uch

as control cable) should be laid vertically (if possible) rather than in parallel. The filter,
servo drive and motor should be connected to the system (machinery or appliance) properly
with spraying protection at the installation part and condectietal in full contact.
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V. Keypad Operation and Parameters

5.1 Keypad operation
5.1.1 Keypad description
The name of keypad and each part as figure below:

| RUN
SON— | » 1 "1 [ < | ALM
‘:‘ - ﬂ =-= I LCD displ
‘ ' ' . Isplay
@ @ @ @ <« Four operating keys
MODE?= E: Four key identifiers

Fig 5.1.1 Keypad sketch map

Identifier Name Function
SON Indicator Indicating that Servo is on.(Light on when servo on)
(green)
ALM In?rlgg;or Indicating that malfunction occurs.(Light on when faulty occur
RUN Eth(_a\rC_AT EtherCAT state machine indicator
state indicator
PANAL | LCD Display The LCD dlsplgy (Edigit d|splay panel) shows the monitor cod
parameter settings and operation values of the servo drive.
MODE Mode key 1 Syvltchlng between functlon groups.
2 Displaying malfunction codes in turn.
1 Press the key tincrease the displayed value.
Z UpP 2 Hold thekey for 0.5s tancrease setting the value slowly
UFP 3 Hold the keyfor over1s to increase setting value rapidly.
4 Used to forward start in jogging run.
1 Presshekey to decrease the display value.
< DOWN 2 Hold the key for 0.5s tdecrease setting value slowly.
(DOWN) 3 Hold the key for over 1® decrease setting value rapidly.
4 Used to reverse start in jogging run.
1 Holdthe key for 0.5s to enter into parameter setting mode
2 Pressinghe key can move the cursor to the left and then chg
Z shift/set parameter settings (blinking digits) by using arrow keys.
" SET 3 Hold thekey for 0.5s to confirm and set current value into

current useparameter.
4 Hold thekey for 2s to reset the malfunction.
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5.2 Panel Display
5.2.1 Switchover of panel display

l Power on
Drive status
D display

MODE Press MODE key

A4

Monitoring
functional area

—
(m)

'
(-
()

MOD Press MODE key

Auxiliary
functional area

i

M
()
'
=€

-
MODE

Press MODE key

DE Press MODE key

Main
functional area

o
Co-
(]

Press MODE key

Motor
functional area

co
CI:
E3|ED

Press MODE key

<

Built-in PLC and
electric cam area

co

(=]E
lmInm

Press MODE key

_ Main shaft
induction servo
area

0 O X

—C
|
l@

Press MODE key

0
== | =)
'

Fault display

Fig 5.2.1 the switchover of user parameter area sketch map

After main circuit is powered on, servo status display0$dsdisplayed in the keypad, the
Mfrés value of which is servo output speed.
functionalarea(Lé T ) , auxi | i ar yl If)u,ncmaiom afl u ma teiao r{ &lo
motor paramet er sspeadcevatn@Halr lela) ( Philgh ) and m
servo parameter area by pressing MODE key.

If fault occurs, current fault code will be displayed circularly.
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5.2.2 Parameters display

mmmmm Therepresentation method in this manual is PoOO1.

The hollowsegment codeepresents blinking operating digits, which is the adjustable digits.
i In this manual, three parameters modes is adopted to introduce the parameters.

il 1111 represents five operating digits in

y One parameter mode(if no special instruction, the parameters belong to this mode)
I T T onke parameter mode means that five digits represent one parameter.

Q

For example:
Ex I Ho005Servo motor interphase resistame@0M0 mq the display content is:

nmmm " The unitis10%q~  The quoting mode islo005=10000.

Ex 2 Ho018Servo motor installation angie-10000 the display content is:

llmmm " UnitN/A™ The quoting mode islo018=-10000.

Note: if all decimal points are lit, the current value is negative value.

y Two parameters mode

dl__ Tl Two-parameter mode means every two digit except the first digit is adjustable parameter.
Y X

X and Y represent an adjustalpigrameter digit separately.

For example:

Ex: Po407 CN35 terminal function is alarmeset. The display content is:

m.m.m The quoting mode is Po407.X=1.

y Four parameters mode

b1 T T T Four parameters mode means each digit except the first digit is an adjustable paramete
digit.
DCBA
A, B, C and D represenain adjustable parameter digit separately.
Ex: at position mode, the pulse command type of ptjaése is selecte@nd therthe last digit
of Po300 is set tol. The display content is:

m NN m . _
vV The quoting mode is Po300.A=1.
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y Five

EDCBA

parameters

di spl ay

For example: set value of HOMPp136=131072, the actual display content is as below:

Index + sub-index

HE

SET

SET

co
CO«—C«—0D
(LN

o
D

N
v

User parameter

Parameter action

name scope
A / \
B \
Control mode and control command input source setting [PRPYPICSKESICSITHN
Setting range Setting Unit Mfrl sVaue When enabled
2000+ 02h Two-parameter N/A 121 After restart
Corresponding Mappi DaaT Accessibilit
parameter apping ata Type €S y
Po001 N UINT 16 RW

Note: The parameter action scope means the running mode that the parameter works.
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5.3 Keypad Operating Procedure
5.3.1 Example for parameter setting of monitoring functional area
Take usage of L.d4(DI8~DI5 status displdy as the example:

l Power on

M

U Status display

MODH  Press MODE key

nn
WJ

Monitor Mode
Press UP key
9 UptoLo-14

‘.‘ Input terminal
‘ DI8 ~DI5 status monitor

r-
Q
'

.
N -

LW '
Press SET key to 0.5s

MmN |
‘.‘ ‘-‘ No terminal ON

Externa DI5termina isON

&
<

D
D
o

&
<

D
o
co
co

‘ The status of terminal
] DI5 has changed.

Terminal DI5 is OFF

&
<

n n The status of terminal DI5 has
W

U changed again.

Press MODE key

Q
' «—CD

Returnto Lo-14

. O

Fig 5.3.1 Terminal status monitoring sketch map
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5.3.2 Example for parameter setting of auxiliary area
Takeusage of SA4 JOG rui as the example:

l Power on
8 Status display
MODE|  Press MODE key
v
' - ﬂ ﬂ Monitor
L O U U function section
Press MODE key
C - | o n n Auxiliary
.‘ ‘J U U function section
Press UP key
! g Upto So-14
C - | e ‘ ‘* JOG running
| '
Press SET key for 0.5s
v
(] r Servo internal enable
| l:! (W) JOG is displayed
1 Pres Pk
U OD Blinking JOG
— means motor is
@O ODO OCD forward running.
Press DOWN key
v
0 U@ Blinking JOG and
‘ant points means motor
@Oo O@Oo O@Oo o o| isreverserunning.
MODE Press MODE key
v
C ool V[
J ' J ‘ ‘ Return to So-14.

Fig 5.3.2 Jog run sketch map
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5.3.3 Example of parameter setting

l Power on
8 Status Display
Press MODE key
v

Monitoring
functional area

‘.-
o
'
cd
cd

Press MODE key

Auxiliary
functiona area

¥y
()
'

., €I

ess MODE key

0

=]
eI 2@ e g

=

Main
functional area

_PressUPkey to
increase to POOO1

0

Set control mode and
forward direction

fang

Hold SET key for 055

0| crenrmons
@ internal register mode

Press UPkey from O upto 21

oo

- — oo <—c3=

o.
o )

PressSET key

0
0

<
<

Q.
Bl=rin

Press DOWN key

<
<

0
0

£9
=1BEY

o

Hold SET key for 0.5s

v

P ol

Fig 5.3.3 parameter setting sketch map

Auto return to Po00L

0
0
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If the parameter digits are longer than 5 digits, the sattigitnod is as below:
Take setting home searching shift pulses (P0123) to 100000000 as example:

l Power on
Status
dispaly
-

MODE | Press MODE key

<&
<«

Main function
section

()

cJ
C.
=

q Quickly press
SET key

O
.
cJ

Quickly press
\ SET key

Press UP key
to Po123

Home
researches
offset.

0 0O 0O 0
()
ca
()

(0
(N
(L)

Hold pressing
SET key

P
<

|
co
(mow [
JCI €I -
CI

Keypad display
(low hit)

|

-
cd
E3

Quickly press
SET key

Keypad display
(medium bit)

Quickly press
SET key

a S,
Keypad display
(high bit)
-

Fig 5.3.4 parameter setting sketch map
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VI. Communication Function Introduction

SD20E series servo drive supports EtherCAT ardal communication, EtherCAT supports
CoE protocol, serial communication supports MODBUS protocol. The chapter mainly
introduces the EtherCAT and MODBUS communication.

6.1 EtherCAT Communication

EtherCAT is a realime Industrial Ethernet technology with the featurbigh performance,

low cost,flexible topology and easy operatiomhich can be used in industrial field higheed

I/0 network.EtherCAT system consists of master station and staton. EtherCAT uses
standard Ethernet technology, and supports almost all topology type, which includes linear, tree,
star etc. It uses standard Ethernet physical layer, transmission medium-paistedoptical

fiber (100Bas€eTX or 100BaseFX).

Basedon the field bus of Ethernet network, EtherCAT technology was launched by Germany
BECKHOFFAutomation Companin 2003. EtherCAT has features of higheed and high data
efficiency, supporting multiple devices to connect topological structure, which mestées
standard Ethernet controller, and which slave requires special slave control chip.

The main features of EtherCAT as below:

Wide applicability any control unit with Ethernet controller for commercial use can be
used as EtherCAT master;

MeetEthernet standar@ccording to the EtherCAT frame structuitherCAT datadopts

for standard Ethernet frame (IEEE802.3), therefore, EtherCAT can coexist in same bus
with other Ethernet device and protocol, the transmission rate can reach 2XL00M bit/s;
Flexible wiring: supportarieties of topological structures such as linear, star and trege type
High efficiency: maximum using Ethernet bandwidth for data transmission.

Excellent synchronization performance: realize lower tharclock synchronization of

each slave by accurate calibration of synchronous clock;

To support more kinds of devices and wider application layer, EtherCAT establishes the
application protocol: CoE (CANopen Over EtherCAT)

B

CoE (CANopen Over EtherCAT)

CANopen isoriginally the application layer based on the system of CAN (Control Area
Network) bus. EtherCAT protocol supports profile CiA402 of CANopen protocol in application
layer, called COESD20E series servo supports CoE protocol.

EtherCAT supports CANopen, meanwhile makes releg&pansion, the main features as

below:

Access CANopen object dictionary and its objects by mailbox communication to realize
network initialization;

Drive PDO message by CANopen emergency object and optional event to realize network
management

Map procas data by object dictionary, cyclic transooimmand data and status data.

5
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CoE object dictionary
CoE protocol fully comply with CANopen protocol, the definition of object dictionary is same.

Index number Definition

0000H OFFFh | Data typedescription

Communication object, including:

Device type, identifie?DO mapping, compatibility with @Nopen
CANopenspecial data object

EtherCATextended data object

2000H 5FFFh | Manufacturer defined object

6000H 9FFFh | Profile defined data object

AOOOh FFFFh| Reserved

CoE communication data object:

Index number Definition

Device type, 3dit integer

1000h Bit 0" 15: used device profile

Bit 16° 31: Additional information based on profile
Error register, &it

Bit 0: general error Bit 1. current error

1000H 1FFFh

1001h Bit 2: voltage error Bit 3: temperature error
Bit 4: communication error Bit 5: device profile defined erro
Bit 6: reserved Bit 7: manufacturer defined error

1008h Device name

EtherCAT networkconnectiordiagram as below. There are 2 ports of IN and OUT, when using
master to assign the station numaetomaticallyby default, slave number will assign by
sequencing order.

O

EtherCAT 5
Master -

Network
port sketch

Cable specification not
lower than CATSE

0 g —— 0
R
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Fig 6.1.1 EtherCAT network emection sketch map
Station alias: It can be modified by changing the value of object2008f slave cannot match
the master that does not assign station number automatically, or user wants to assign the statior
number of servo slave as requirdfter modifying successfiy, read the value of configure
station alia of ESC register (0012h), and set to configure station address (0010h).

Name Station alias Set mode| 8 Mode ALL
. Setting o When . Mf r 6
. . Data
Parameter | So59 | accessibility | RW Mapping N type UINT16

In general, follow below flow chart to use EtherCAT communication function:

Import XML

System parameter
setting

) J
Communication
parameter
configeration

y

PDO
configuration

y

Start remote node

i

90




SD2GE Series

Fig 6.1.2 EtherCAT flow chart
6.1.1 System parameter setting

SD20E series is a butype servo drive specially basedthe development dttherCAT bus.
Po001=d 1 21 by default, which is bus control mode. Gaeruse for bus control directly.

Object
o Sub- i
dictionary | . Name Setting Range
; index
index
NN
X Control Mode Setting
0 Internal register speed mode
1 Position pulse command mode
2 Internal register torque mode
3 Reserved
4 Reserved
5 Internal register position mode
6 Mixed mode of internal register speed and position pulse commend
7 ‘M\xedmodeohmer\al register speed and torque: §
8 Reserved
9 Resarved
10 Mixed mode of internal register speed and position
Control mode and

-
=

Mixed mode ofinterna register torque and position pulse command

2000h 02h forward/reverse
direction setting

-
)

Reserved

-
@

Reserved

=
=

Mixed mode of position pulse commend and internal register position

=
o

Reserved

=
>

Reserved

-
]

Mixed mode o interna register torque and position

=
@

Reserved

=
©

Reserved

[N)
=]

Reserved

N
=

Busmode

<

Servo motor forward diection seting

o

Clockwise rotation from motor shaft side

-

Counterclockwise rotation from motor shaft sde

d] [0][0]

X Communication write-enable

Communication 0 Readliwrite enable
read/write running Readwrite diseble

2005h 06h

[

If XML file saves to E2ROM

Yes

k| o| =<

No

[Note]: To ensure that servo connects to the EtherCAT field bus network correctly, the
parameter settings are need for servo drive.

Set 2005K06h as the corresponding value before saving the parameters to EEPROM, otherwise,
the parameter returns to default value after restart.
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6.1.2 EtherCAT communication specification

Obiject Specification
o Field bus standardeC 61158 Type 12,
Communication protocol | == 618007 Cia 402 Drive Profile
SDO SDOrequestSDOreply
PDO Variable PDO mapping
Profile position mod¢PP)
I Profile velocity mod€PV)
Apﬂ;::lon Profile torque modéPT)
ClA402 Homing modgHM)
Cyclic synchronous position modeSP)
Cyclic synchronous velocity mod€gV)
Cyclic synchronous torque mo¢ieST)
Phsycial Transpor't protocol IEEEB02.3 100BASETX"
layer Max distance | 50M
Port RJ45 * 2 (INTa OUT)

6.1.3 Communication Structure

Multiple protocols can be transmitted using EtherCAT. The IEC 6T78@IA 402) drive

profile is used for the servo drive.

The figurebelow shows the EtherCAT communication structure at CANopen application layer.

Application layer L Object dictionary ]
CoE
EtherCAT . \
state machine ‘ SD0 1 P00 J
. J \
L
E - - N
[ Register J { Mailbox ] Process data J
ESC DPRAM
Data link layer
[ Physical layer ]

Fig 6.1.3 EtherCAT communication structure at CANopen application layer

In the structure diagram, the object dictionary in the application layer contains communication
paraméers, application data and PDO mapping data. The process data object(PBiS{s of

the realtime data during the running process of servo drive, and cyclically reads and writes.
Mailbox communications (SDO) uses noyclical message communications watl objects

in the object dictionary can be read and written.
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6.1.4 State Machine

State transition block diagram as below:

EtherCAT supports 4 states, and coordinates the state relationship between the master and slav

A A
GO
Pre-CP 9)
A
(Q) Ps)tsp)
(P sfe® |
£s° <CS>T
Qper at i onal

Fig 6.1.4 EtherCAT state machine

Init: Initialization, short for I;
PreOperational: short for P;
SafeOperational: short for S;
Operational: short for O.

The

sequenc perationdi¥ ndp& Paei onal YOperational ¢
step by step when transiting from Init state to Operational state. In transition from Operational

state back to Init state, certain steps can be skifjmedtable below shows the state transition
and initidization process.

State & Transition

Operation

Init (1) Initialization

No communication in application, the master only read/write ESC reg

IP: Init state transit
to preop state

The master configures slave address register;

Configure mailbox channel parameter if support mailbox communicat
Configure DC related register, if support distributed clock.

The master writes stat-©podontrol

PreOp
PreOperational

Mailbox communications in applicatidayer(SDO)

PS PreOperational
transit to safeOP
state

The master uses data mapping of the mailbox initialization process;
The master configures the SM channel in process data communicatid
The master configureSMMU,;

The master writes st abafeOpt.ontr ol

Application layer supports mailbox communication;

SafeOP: Process dateommunication is available, but allows only input and
inhabits output (SDO, TPDO)
e The master sends valid output data;
The master writes state control
Operational Both input and output are enabled,;

Mailbox communicatiorcan still be used. (SDO, TPDO, RPDQ)
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6.1.5 Process Data Object (PDO)

PDO data is transmitted in the producensumer model. PDO is divided into RPDO
(receive=PDO) and TPDO (transmiDO). The slave receives commands from the master

through RPDO andends its status to the master through TPDO.

M aster

v

RPDO:
Qntrol word, target
position etc.

Slave

TPDO:
Satus word, position™
f eedback etc.

(1) PDO mapping parameters

PDO mapping is used to build the mapping relationship between object dictionary and PDO.
1600h~17FFh are RPDO, 1A00h~1BFFh are TPDO, there are 6 RPDOr&mibcan be

selected in the servo drive, see table as below:

6 RPDO

1600h Variable mapping
1701H 1705h | Fixed mapping

5 TPDO

1A00h Variable mapping
1B01h 1B04h| Fixed mapping

a Fixed PDO mapping

SD2GE provides 5 fixed RPDO and 4 fixed TPDO. Some typical RPDO and TPDO instances

are listed in the table below:

Control Mode

PP_CSP

1701h

Mapping objed (3, 8 bytes)

6040h (Control word)

607Ah (Target position)
60B8h (Touch probe function)
60FE (Digital output)

1B01h

Mapping objects (8, 24 bytes)

603Fh(Error code)

6041h(Status word)

6064h(Error feedback)

6077h(Torque actual value)

60F4h(Positional deviation)

60B9h(Touch probe status)

60Bah (Touch probe 1 rising edge position feedba
60FDh(DI status)
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Control Mode

PP PV PT CSP CSV CST

1702h

Mapping objects (7, 19 bytes)

6040h (Control word)

607Ah (Target position)
60FFh (Target velocity)
6071h (Target torque)

6060h (Modeselection)

60B8h (Touch probe function)
607Fh (Maxvelocity)

1B02h

Mapping objects (9, 25 bytes)

603Fh(Error code)

6041h(Status word)

6064h(Position feedback)

6077h(Torque actual value)

6061h(Mode display)

60B9h(Touch probe function)

60Bah (Touch probe 1 rising edge position feedba
60BCh(Touch probe 2 rising edge position feedba
60FDh(DI status)

Control Mode

PP PV CSP CSV

1703h

Mapping objects (7, 17 bytes)

6040h (Control word)

607Ah (Targeposition)

60FFh (Target velocity)
6060h (Mode selection)
60B8h (Touch probe function)
60EON (Positive torque limit)
60E1h (Reverse torque limit)

1B03h

Mapping objects (10, 29 bytes)

603Fh (Error code)

6041h (Status word)

6064h (Positiorieedback)

6077h (Torque actual value)

60F4h(Position deviation)

6061h(Mode selection)

60B9h(Touch probe status)

60Bah (Touch probe 1 rising edge position feedback
60BCh(Touch probe 2 rising edge position feedback
60FDh(DI status)
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Control Mode

PP PV PT CSP CSV CST

1704h

Mapping objects (9, 23 bytes)

6040h(Control word)
607Ah(Target position)
60FFh(Target velocity)
6071h(Target torque)
6060h(Mode selection)
60B8h(Touch probe function)
607Fh(Max velocity)
60EOh(Forward torque limit)
60E1h(Reverse torgue limit)

1B02h

Mapping objects (9, 25 bytes)

603Fh(Error code)

6041h(Status word)

6064h(Position feedback)

6077h(Torque actual value)

6061h(Mode display)

60B9h(Touch probe status)

60Bah (Touch probe 1 rising edge position feedba
60BCh(Touch probe 2 rising edge position feedba
60FDh(DI status)

Control Mode

PP PV CSP CSV

1705h

Mapping objects (8, 9 bytes)

6040h(Control word)
607Ah(Target position)
60FFh(Target velocity)
6060h(Mode selection)
60B8h(Touch probe function)
60EOh(Forward torque limit)
60E1h(Reverse torque limit)
60B2h(Torque bias)

1B04h

Mapping objects (10, 29 bytes)

603Fh(Error code)

6041h(Status word)

6064h(Position feedback)

6077h(Torque actual value)

6061h(Mode display)

60F4h(Position bias)

60B9h(Touch probe status)

60Bah (Touch probe 1 rising edge position feedba
60BCh(Touch probe 2 rising edge position feedba
606Ch(Velocity actual value)

b™ Variable PDO mapping
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The servo drive provides 1 variable RPDO and 1 variable TPDO.

Max Number of Max Byte

Variable PDO | Index Mapping Objects Length

Default Mapping Object

6040h (Control word)
607Ah (Target position)
6081h (Profile velocity)
6060h (Operation mode)

RxPDOMap | 1600h 10 40

6041h (Status word)
TxPDO-Map | 1A00h 10 40 6064h(Position feedback)
606Ch(Velocity actual value)

(2) Synchronous Management P2Ssignment

Several PDO mapping objects are included during EtherCAT cyclic data communication. CoE
protocol uses data object 1C10h~1C2Fh to define the PDO mapping object list of the sync
manager. Multiple PDO can be mapped into differentisdbx, EtherCA bustype servo drive
supports 1 RPDO and 1 TPDO assigned for the sync manager, as below table:

Index | Sub-index Content
1C12h| 01h One of 1600h and 1701h1705h used as the actual RPD
1C13h| 01h One of1A00h and 1B01h 1B04h used as the actud®?DO

(3) PDO configuration
PDO mapping parameters include the indicators of process data for PDOs, including index,
subindex and mapping object length. The sodex O indicates the number (N) of mapping
objects in the PDO; the mamum length of each PDO is 4*N bytes; and one or multiple objects
can be mapped. Stibdexes 1 to N indicate the mapping content, as below table:

Bit 31]/é |16]15]é [8 |7 [é |0
Meaning Index Subindex | Object length

The index and sulmdex togethedefines the position of an object in the object dictionary. The
object length indicates the bit length of the object, in hexadecimal, as below:

Object Length Bit Length
08h 8-bit
10h 16-bit
20h 32-bit

Use the following procedure for PD@apping:

1. If use TwinCAT to configure PDO, open Process Dartalrescan to take effort after
addition or deletion.

2. If use CodeSys to configure PDO, open Process Batijownload the program again to
power onafter addition or deletion.

6.1.6 Mailbox Data SDO (service data object)
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EtherCAT SDO is used to transfer noyclic data, such as communication parameter
configuration, and servo drive running parameter configuration. The CoE service type includes:
1) emergacy message, 2) SDO request, 3) SDO response, 4) TxPDO, 5) RxPDO, 6) remote
TxPDO transmit request, 7) remote RxPDO transmit request, 8) SDO information.

At present, the servo drive supports 1) emergency message; 2) SDO request; 3) SDQ response
4) TxPDO;5) RxPDO.

6.1.7 Distributed Clock (DC)

Distributed clock enables all EtherCAT devices to have the same system time and implement
synchronization between devices. A slave produces the synchronization signal according to the
synchronized system time. The servivelisupports the DC synchronization mode.

The synchronization cycle is controlled by SYNCO.

In DC synchronization modé DC cycleis above 500us, user should sgtleaccording to the
formula

Multiple of 4/Ho020, unit is second.

For example, Ho020=200, 4/20000=0.0002s=200wsynchronization cycles multiple of

200us, min value is 600us.

6.1.8Status indicator

‘ RUN
SON——>[] ™ < AM

Fo B D U LeD dsplay

® (o (o (o~ |

MODE =z z N

Four operating keys

Four key identifiers

1 Communication connection status
The indicator of RJ45 reflects the connection status of RJ45:
LED indicator (green)
Status Description Explanation
Off | Connection not detectel Physical layer not detect the communication conneg
On | Connection succeed | Physical layer has set up the connection
Blink | Connection succeed | Servo connects with the mastarmally.
2~ Communication running status
Both communication running status and servo enabled are displayed in thatsafaee;RUN
indicator on servo board indicates the status of dilerCAT state machine.

LED indicator (green) Explanation
Status Description P
OFF Keep off Init. state
Blink S e PreO state
RUN indicator lighten duty ratio is 50%, at interval of 336ms.
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Flash Aan k Hﬁ U U SafeO state

ON Keep on Operational

6.1.EmergencyMessage

When alarm occurs, CoE will start an emergency message; send Error code (603Fh) and registe
(1001h) to the master as the emergency message form. The relation table of common failure an
error code as below:

Table Servo failure and error code rétm table

Display Failure Name Error Code (603F)
AL-01 Overcurrent 2311h
AL-02 Overvoltage 3210h
AL-03 Undervoltage 3220h
AL-04 Hardware error 5210h
AL-05 Electrical angle identification error FFO5h
AL-06 Motor Overload 3230h
AL-07 Overspeed 8400h
AL-08 Overload 2221h
AL-09 Oversize positiofloop tracking error 8611h
AL-10 Encoder error 7305h
AL-11 Emergency stop FF11lh
AL-12 Overheat 4210h
AL-13 Main-circuit power supply phadess 3130h
AL-14 Energyloss brake error FF14h
AL-16 Repeat setting of input terminal FF16h
AL-17 Encoder disconnection FF17h
AL-18 Rotary inertia identification error FF18h
AL-19 Encoder battery warning FF19h
AL-20 Servo motoE?ROM not initialization FF20h
AL-23 Torque detuningrotection 3331h
AL-24 Encoder battery alarm FF24h
AL-25 Motor overheat protection 4210h
Motor temperature detection
AL-26 disconnepction protection FF26h
AL-27 Overtravel protection FF27h
AL-28 E’ROM error 5530h
AL-29 Earth leakaggrotection 2240h
AL-30 Blocking protection 7121h
AL-31 Full-closed loop mixed error alarm FF31h
AL-35 Backto-zero overtime FF35h
AL-36 Parameter copy error FF36h
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AL-37 Network initialization failure FF37h
AL-38 OP abnormal protection FF38h
AL-39 Sync. lost protection FF39h
AL-40 Sync. setting error protection FF40h

The servo drive will send emergency message to network when alarm occurs, the message
format as below:

Byte 0 1 2 3 4 |5

Content Error code 603FK Errorregister(1001h) | Reserved

The master can also know the alarm by analyzing the emergency message, learn about the
current failurematching with the codes in 60sFh, and display the alarm by low 4 bit value of
1001h. See details as below table:

Table:Error Register 1001h

1001h bit Content Definition Remarks

5210h  FFO5h  8400h 8611
7305h  FF1lh FF14h  FF16

FF17h FF18h FF19h Whenthere is data on
BitO FF20h Common error | the left of 603Fh,
3331h FF24h FF26h FF27 bit0=1 of 1001h.

5530h  2240h  7121h FF31h
FF35h  FF36h

When there is data on
Bitl 2311h  3230h  2221h Current error the left of 603Fh,
bit1=1 of 1001h.
When there is data on
Bit2 3130h 3210h 3220h \oltage error the left of 603Fh,
bit2=1 of 1001h.
Temperature When there is data on
Bit3 | 4210h errorp the left of 603Fh,
bit3=1 of 1001h.

.. | When there is data on
. FF37h FF38h  FF39h Communication
Bit4 the left of 603Fh,

FF40h error .
bit4=1 of 1001h.
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6.1.10 CiA402 Overview

The SD20E runs in the specified status only when it is instructed according to the flow chart

defined in CiA402.

Start l
Stop at fault
A J
Initialization

Fault

‘, l

No fault

Quick stop

| o |

Running

The states are described in the following table:

Servo drive initialization and internal selieck has been done.

Initialization Neitherparameter setting nor drive function can be implemented.
Servo no | No fault in servo drive or the error has been eliminated.
fault The parameter can be set.
Ready The servo drive is ready.
The parameter can be set.
Wait to The servo drivevaits to switch on.
switch on | The parameter can be set.
Servo The servo drive is running normally and one control mode is enabled; the
running motor is energized, and rotates when the command reference is not equa
Quick stop | The function inabled, and the servo drive is executing quick stop functig

Stop at fault

Fault occurs; the servo drive is in the process of fault stop.

Fault

The stop process is completed, and all drive function are inhibited.
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6.2 MODBUS Communication

6.2.1 Introduction of MODBUS communication
Servo drive provides RS485 communication. The following description shows the contents
related to the communication protocol, hardware interface etc.
6.2.2 MODBUS Overview
Modbus is a serial and asynchronous communicatiotogol. Modbus protocol is a general
language applied to PLC and other controllers. The protocol defines an information structure
that can be identified and used by controller regardless of whatever network they are transmittec
Modbus protocol does notad the special interface; the typical physical interface is RS485.
User can read reference books or ask for the details of MODBUS from manufactures.
6.2.3 MODBUS Communication Protocol
I.  Overall Introduction
1. Transmission Mode

(1) ASCII transmission mode
In ASCII mode, one Byte (hexadecimal format) is expressed by two ASCII characters.
For example, 31H (hexadeci mal data) incl udeée
Common characters, ASCII characters are shown in the following table:

Characters 60 616/ o@ 6306 6406/ 6506/ 6606/ 0670
ASCII Code 30H| 31H 32H 33H 34H 35H 36H 37H
Characters 68 0906 6A0 6B6] 6C6| 6Db6| O6EO6| 6FOQ
ASCII Code | 38H 39H 41H 42H 43H 44H 45H 46H

(2) RTU mode
In RTU mode, one Byte is expressed by hexadecimal format. For example,@liMesed to
data packet directly.
2. Baud Rate
Setting range: 2400, 4800, 9600, 19200, 38400, 57600.

3. Frame Structure
(1) ASCII mode

Byte Function

1 Start Bit (Low Level)

7 Data Bit
0/1 Parity Check Bit (None for this bit in case of cteecking. Otherwise 1 bit)
1/2 Stop Bit (1 bit in case of checking, otherwise 2 bits)

(2) RTU mode

Byte Function

1 Start Bit (Low Level)

8 Data Bit
0/1 Parity Check Bit (None for this bit in case of no checking. Otherwise 1
1/2 Stop Bit (1bit in case of checking, otherwise 2 bits)

4. Error Check
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(1) ASCII mode

Longitudinal Redundancy Check (LRC): It is performed on the ASCIl message field contents
excluding the 6colond character that begin:e
of the message.

The LRC is calculated by adding together successibé Bytes of the message, discarding any
carries, and then twobdés complementing the

(2) RTU mode
CRGC16 (Cyclical Redundancy Check), please read reference books or ask for tkeroetai
manufactures.
[I. Command Type& Format
1. Command types of common functional domain parameters as below:

Code Name Description

Read the binary contents of holding registers in the slay
(Less than 1@egisters once time )

06 | Preset Single Register | Preset a value into holding register

Preset values into successive registers (1~120 register:
Note:

In ASCII mode, register number must be less than 40.
In RTU mode, register number must be lgsm 100.

03 | Read Holding Registers

16 | Preset Multiple Registe

2. Data packet mode:
(1) ASCII Mode

Start | Addresq Functior Data LRC check End
: Sd?i%o Functiory Data| Data|é | Data H.t?;t-:ger L%v)\//';grgfer Return :;?eed
(OX3A) Addresd Code |length 1 [é| N LRC LRC (OX0D) (OXO0A)
(2) RTU Mode
Start Address | Function| Data CRC check End
Servo drivg Function Low-order |High-order
TIT2-T3T4 | 7 A jdress | Code | 'V data byte of CRC | byte of CRC T1-T2-T3-T4

(3) Protocol Converter
It is easy to turn a RTU command into an ASCII command followed by the lists:
1) Usethe LRC to replace the CRC.
2) Transform each byte RTU commandnto a corresponding two byte ASCII. For
example: transform 0x03 into 0x30, 0x33 (ASCII code for 0 and ASCII code for 3).
3)Add a 6écolond ( : ) characterssageASCI | 3A
NHEnd with a ©Olciame i faggedd et CRInF) pair (ASCH
3. Parameter address rules
The address of P group parameters is the parameter numbers.
Ex® Communication address of Po101:
The parameter numbers of Po101 is 101, the hexafoisrD065. The address of high bit

is 00 and the address of low bit is 65.
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Ex2 Communication address of Po407:
The parameter numbers of Po407 is 407, the hex forma®i& 0he address of high bit
is 01 and the address of low bit is 97.

Theaddress of S group parameters equals to parameter numbers +800
Ex3 Communication address of $Q:

The parameter numbers of-88 is 02, so the address of-82 is 802after adding 800;
the hex format is 0322. The address of high bit is 03 and the adéltessbit is 22.

The address of PL group parameters equals to parameter numbers +1000

Ex4 Communication address of PL101
The parameter numbers of PL101 is 101, so the address of PL101 is 1101 after adding
1000;the hex format is 044D. The high bit adekés 04, the low bit address is 4D.

Part of L group data is 3ait data, so the address is special, please refer to following table:

Address Meaning Addresg Meaning
900 |Servo drive output current low 16 bits 918 |Reserved
901 |Servo drive output current highl16 bits 919 |Reserved
902 |Servo drive bus voltage low 16 bits 920 |Reserved

903 |[Servodrive bus voltage high 16 bits 921 |Reserved

904 |Servo motor rotation speed low 16 bi 922 |Reserved

. . , Bit mode, low 8 bits stands for
905 |Servo motorotation speed high16 bit 923 DI8~DI1 status.(Note)

Servo motor feedback pulse numt

906 : 924 |Reserved
low 16 bits
907 Servo motor feedback pulse numt 925 Bit mode, low 8 bits stands for
high 16 bits. DO8~DO1 status.(Note)
908 t?ictesrvo motor feedback rotation low 926 |Bit mode, alarm code (Note)
909 t?ictesrvo motor feedback rotation high 927 |Reserved
910 |Given pulse numbers low 16 bits 928 |Reserved
: . Servo motor absolution position
911 |Given pulse numbers high bits 936 pulse numbers high16 bits
912 |Pulse counting deviation low16 bits 937 Servo motor absolution position

pulse numbers low16 bits

Servo motor absolutioposition

913 |Pulse counting deviation high 16 bits 938 rotation high16 bits

Servo motor absolution position

914 |Given speed low 16 bits 939 rotation low 16 bits

. . . Actual absolute position
915 |Given speed highl6 bits 952 | bitO-bit15"
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. . Actual absolute position
916 |Given torque low 16 bits 953 | bit16-bit31"
. . . Actual absolute position
917 |Given torque high 16 bits 954 | bit32-bitd 7"
" Actual absolute position
955 '&)?:Zgb?t%%(;lme position 957 |(divided by electric gear ralio
(bit6-bit31”
Actual absolute position Actual absolute position
956 |(divided byelectric gear ratio) 958 |(divided by electric gear ralio
(bit0-bit5) (bit32-hit4 7"
Actual absolute position
959 |(divided by electric gear ratio)
(bit48-hit63)

Note: please refer to 4 Reading and writing rulegavhmeters about bit mode.

When the master reads 900 group functions via EtherCATg8ffp dynamically configures
three as the parameter monitoring to use, the main index is 2009h, see details in below table:
Table: The definition of sulmdex under thenain index 2009h

Subrindex Function
01h First display address
02h Second display address
03h Third display address
04h Corresponding value of first display addresg
05h Corresponding value of second display addre
06h Corresponding value afiird display address

For example: Set 01h as 902, then 04h is displayed as bus voltage value.

4. Parameter readwrite rules

Except tweparameter and foyparameter, the other parameters can be read directly, the data is

16-bit integer (it iscomplement form).

Concerning for tweparameter and foyparameter, the written and read value is hexadecimal

format (The marking bits of d and b do not

that the bit is not displayed.

Ex5 Two-parameter modesid_1 10, so the hex format is 0x10A, so the read result is 266.

Ex6 Fourparameter mode is b1234, so 1234 is written, and b1234 is displayed after the order
succeeds. The special instructions foib@2ata are as the following.

Ex7 Read servo motor fdback pulse numbers. Separately read highitlénd low 16bit
parameters value, shift high-b@ data 16 bits to the left, and execute OR with low
16-bit, and confirm positive and negative according to the highest bit 0 or 1. If the
highest bit is 0, th data is actual servo motor feedback pulse numbers and the data is
positive number. If the highest bit is 1, to negate every bit and to add 1 to them, which
equals to servo motor feedback pulse numbers and it is a negative number. If high 16 bit
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is 65534and low bit is 31073, the binary form of which is 1111111111111110 and
111100101100001, after shifting high-tié data to the left, the data becomes
11111111111111100111100101100001. The highest data is 1, so the data is negative.
Negate the data, the dadbecomes 11000011010011110, and add 1 to the data, the data
becomes 11000011010011111, the decimal form is 99999. Because it is a negative
number, so it iIs99999.

Bit mode meaning in monitor group:

The parameter meaning in address 923:

MSB | Y LSB

16 15|14 |13 |12 |11 |10 |9 8 7 6 5 4 3 2 1

8 8 |8 8 8 8 8 ) DI8 | DI7 | DI6 | DI5 | DI4 | DI3 | DI2 | DI1

The parameter meaning in address 925:

MSB \ LSB
16 | 15| 14 | 13|12 | 11| 10| 9 8 7 6 5 4 3 2 1
o} o} o} o} o} o} o} o} o} o} o} ALM | DO4 | DO3 | DO2 | DO1

The parameter meaning &aldress 940:

MSB N

16 15 14 13 12 11 10 9
AL-16 AL-15 AL-14 AL-13 AL-12 AL-11 AL-10 AL-09
The parameter meaning in address 940 (continued):

' LSB
8 7 6 5 4 3 2 1
AL-08 AL-07 AL-06 AL-05 AL-04 AL-03 AL-02 AL-01
Note: 684 means fir e s aseditoeaddinew fumdtionc h i s

5.  Communication example:

(1) In RTU mode, change acceleration time (P0109) to 5ms in No. 01 servo drive.
Host query:

Register | Register | Write statug Write status .
Address | Paramete Addrgess Hi Addr%ss Lo Hi Lo CRC Lo | CRC Hi
01 06 00 6D 00 05 D8 14
Servol write register P0109 5(Unit: ms) CRC check
Slave response:
Register Register | Write statug Write statug .
Address| Paramete Addr%ss Hi Addr%ss Lo Hi Lo CRC Lo| CRCHi
01 06 00 6D 00 05 D8 14
Servo lwrite register Po109 5(Unit: ms) CRC check

(2) In RTU mode, read aeterationtime (P0109) of No. 01 servo drive.
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Host query:
First First Numbers of| Numbers 0] .
Address| Paramete register H| register Lo| register Hi | register Lo CRCLo| CRCHI
01 03 00 6D 00 01 15 D7
Servol read register Po109 one register CRC check
Slave response:
Address | Parameter Data numbers | Data Hi Data Lo | CRC Lo | CRC Hi
01 03 02 00 C8 B9 D2
Servo 1 write register 2 bits 200(Unit: ms) CRC check

6.2.4 Parameters related to Communication
(1) Below parameters need to set when communicating with servo drive by MODBUS:

Communication address PP [PV [PT [CSP [csV [csT
Setting range Setting unit Mf r 6 s v | Whenenabled
2005h01h |1 254 0 1 Immediate
Corresponding paramete Mapping Data type Accessibility
Po500 N UINT16 RW
Communication mode PP PV [T [cSP [cSM [cST HM]
Setting range Setting unit Mf r 6 s v | Whenenabled
2005h02h |0 1 o} 0 Immediate
Corresponding parametg Mapping Data type Accessibility
Po501 N UINT16 RW
Stop bitsettings PP PV PT1 [csP [csV [csT [HM]
Setting range Setting unit Mf r 6 s v | Whenenabled
2005nh03h |0 1 o} 0 Immediate
Corresponding parametg Mapping Data type Accessibility
Po502 N UINT16 RW
Odd/even calibraton PR [PM PT [csP [csV [csT [HM|
Setting range Setting unit Mf r 6 s v | When enabled
2005h04h |0 2 o} 0 Immediate
Corresponding parametg Mapping Data type Accessibility
Po503 N UINT16 RW
Baud rate PP PM PT [csp [csv [csT [HM]
Setting range Setting unit Mf r 6 s v | Whenenabled
2005h05h : : :
0 5 bit/s 2 Immediate
Corresponding parametg Mapping Data type Accessibility
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P0504 N | UINT16 | RW
Communication read/write allowedP? [PM PT [CSP [CSV[CSTHM|
Setting range Setting unit Mf r 6s v | When enabled

2005h06h | o 0 dl1 Immediate
Correspondingparameter| Mapping Data type Accessibility
Po505 N UINT16 RW

\Note: When remote control by PLC or other intelligent device, parameters in above table
must be set correctly to make stite accordance for parameters of both ends.
The command from PC/PLC will be written into data memory of servo drive immediately; it is
notrecommended to write the data into the memory continuously.

(2) Structure of field bus

PC/PLC

Servo drive Servo drive

anpeA
epWweed 911

anen epwerd peay
Japlo Jepweked peay
JepJo Jepwered a1l

Servo drive Servo drive

Fig 6.4.1 Field bus connection
RS485 Halduplex communication mode is adopted for servo drive. Daisy chain structure is
adopted by 485 Bdlne. Do not use 'spur’ lines or a star configuration. Reflect signals which
are produced by spur lines or star configuration will interfere in 485 communications.
Shield twisted pair cable must be chosen for wiring. As far as away from strong current, do not
parallel with power cable or tie up together.
Please note that for the same time in-dalblex connection, and only one inverter can have
communication with B/PLC. Should two or more than two inverters upload data at the same
time, then bus competition will occur, which will not only lead to communication failure, but
higher current to make certain elements damage.

(3) Grounding and terminals
Terminal resistance of 12@vill be adopted for terminal of RS485 network, to diminish the
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reflection of signals. Terminal resistance shall not be used for intermediate network.

No direct grounding shall be allowed for any point of RS485 netwidtkhe equipment in the
network shall be well grounded via their own grounding terminal. Please note that grounding
wires will not form closed loop in any case.

Master
A+
. The distance .
Terminal should be less Terminal
resistor B- than 0.5M. resistor
Savel Slave 2 Slave 3 Slave 4

Please think over the drive capacity of PC/PLC andlisiance between PC/PLC and inverter
when wiring. Add a repeaters if drive capacity is not enough.

A Note: All installations and wirings must be conducted only when servo drive is power off.

6.3 Introduction of common bus control mode
SD2GE series supports §ervo modes, as defined in the object dictionary 6502h.

Index Name | Supportedservomodes 3?329 Display sDt?S?:ture VAR
6502h | Access| RO Mapping N Data type | UDINT32
Mode | ALL | Datarange o) Default 941
It indicates the supported thenning modes of servo drive:
bit Description 0: Not supported 1. Supported
0 Profile position modeRP 1
1 Variable velocity mode\(L) 0
2 Profile velocity PV) 1
3 Profile torque PT) 1
4 Reserved Reserved
5 Homing mode IM) 1
6 Interpolated position modd¢R) 0
7 Cyclic synchronous position modé$P 1
8 Cyclic synchronous velocity mod€§V) 1
9 Cyclic synchronous torgue modgégT) 1
10" 31 | Reserved Reserved
0 NoteQ if device support$502hm, the supported modes cankmewn in this object.
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The operation mode of the servo drive is set in 6060h. The operation mode of the servo drive
can be checked in 6061h.

Mode selection 6060h:

. Setting
Index Name Operation mode mode o} Data structure | VAR
6060h | Access RW Mapping RPDO Data type UINT16
Mode ALL | Datarange | 0" 10 Default 0
It used to select the operation mode of servo drive:
Value Servo mode
0 Reserved Reserved
1 Profile position modeRP) Refer to PP mode
2 | Reserved Reserved
3 Profile velocity modeRV) Refer to PV mode
4 Profile torque modeRT) Refer to PT mode
5 Reserved Reserved
6 Homing mode (1) Refer to HM mode
7 Interpolated position modéR) Not supported
8 Cyclic synchronous position modeé$P Refer to CSP mode
9 Cyclic synchronous velocity mode (CSV) | Refer to CSV mode
10 Cyclic synchronous torque mode (CST) | Referto CST mode
Mode display 6061h:
; Setting Data
Name | Operation mode of serv o} VAR
Index P mode structure
6061h | Access| RO Mapping TPDO Data type UINT16
Mode | ALL Datarange |0 Default o}
It displays the current operation mode of the servo drive.
bit Operation Mode
0 Reserved Reserved
1 Profile position mode (PP) Refer to PP mode
2 Reserved Reserved
3 Profile velocity mode (PV) Refer to PV mode
4 Profile torque mode (PT) Refer to PT mode
5 Reserved Reserved
6 Homing mode (HM) Refer to HM mode
7 Interpolated position mode (IP) Not supported
8 Cyclic synchronous position mode (CSH Refer to CSP mode
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9 Cyclic synchronous velocity mode (CSV| Refer to CSV mode
10 | Cyclic synchronous torque mode (CST)| Refer to CST mode

6.3.1 Mode Switchover
Observe the following precautions during mode switchover.

1.

When the servo drive in any state switches over from the PP or CSP mode to another mode,
theposition references not executed will be abandoned.

. When the servo drive in any state switches over from the PV, PT, CSV or CST mode to

another mode, it stops at ramp before entering into that mode.

. The servo drive cannot switch over to another mode wtigiin the HM mode in running

state. After homing is completed or interruptéilf or poweroff), the servo drive can then
enter into another mode.

When the servo drive in running state switches over from a mode to the cyclic synchronous
mode, senthe references at an interval of at least 1 ms; otherwise, reference loss or error
may occur.
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VIl.  Control mode
Servo system includes servo drive, servo motor and encoder.
Servo drive
Motor
Cqmmand
A X Position loop +'X) Speed loop %) Current loop M
control control T control
iti Current
Position| feedback . ;zzi N feedback
Speed
calculation
Encoder

Based on the command modes amaning characteristics, servo drives supports three running
mode, position control, speed control and torque control.

In the position control mode, motor target position is confirmed by position command total
numbers. The position control mode strictiyntrols the position and speed, and is often used in
the positioning device. It is the most commonly used mode of the servo drive, applicable to the
mechanical arm, mounter, engraving and milling machine, and computer numerical control
(CNC) machine tool.

In the speed control mode, the speed is controlled by DI setting, or communication setting. It is
often used in scenarios with constant spa@ée. host controller uses the position mode, and the
servo drive uses the speed control mode.

In the torquecontrol mode, the torque is changed by changing the address value by means of
communication. This mode is mainly applied to the winding and unwinding devices with strict
tension requirements.
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Start

Check before
running

Whether servo drive

YES

match with motor?

NO

YES

Whether motor
parameters are
known?

NO

Motor parameters
setting

Parameters
identification

Motor angle study

Note:

Please make servo motor run whout load, then connectioad to motor.

After a servo motor is changed, if user does not know encoder electric angle and whether motor
phase sequence is correct, user can make the servo motor operate normally by using electric
angle indicatiorfunction. Before electric angle indication, please make sure the following steps:

(1) Motor actual power.

(2) Ensure that the servomotor encoder cable is connected properly.

I

Servo drive

Power on

parameters setting

Servo on

|

Servo off

|
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(3) Ensure that the servomotor is connected to zero.
(4) Ensure that the servo is in the OFF statu

When 2008HL Ah=3, please input motor actual power to servo drive, ithatify parameters.

Motor rated power PR [PM PT [cSk [csV [csT PP HM]
Setting range Setting unit Mfr és When enabled
] Effective
2006h0Ch 1" 30000 0.01KW 0 Immediately
Function code Mapping Data type Assessibilty
Ho011 N UINT16 RW

Motor parameteidentificationsetting  [PRPM[PTCSRICSM|CSTPRHM|

Setting range Settingunit | Mf r 6s When enabled
. Effective
0 4 N/A 0 Immediately
Function code Mapping Data type Assessibilty
So-25 N UINT16 RW

2008h1Ah | 0: no motor parameter indentification

1: indentify motor resistor, inductance, pole pairs numbers and encoder
installation angle

2: lock motor shaft

3:indentify motorresistor, inductance and estimate motor EMF

4. indentify motor resistor, inductance, pole pairs numbers, motor EMF and

encoder installation angle

When 2008HLAh is set to 1, enter Sb4 jogging control mode. System starts automatic testing ,
panel displag f |l ashing ATESTO. After indentildi ca
interface, and electrical angle is saved in 2008h. If line sequence error occurs, panel
displays AL-05, please stop the motor and adjust the line sequence before naexbaper

: When line sequence error occurs, reverse two phases, and then repeat the electrical ang
identification.
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7.1 Before running

7.1.1 Wiring checking

Make sure that all wiring hdseen completed.

Wiring

L1C and L2C are
1 | Connect L1C and L2C of servo drive to main circuit power. forridden connected
for 380V servo drive.

2 Connect U/V/W of servo drive to U/V/W of servo motor well.

3 | Check all control signal cables arennected correctly, and checl
the brake, overtravel and the other protrective functions for
correct operation.

4 | Servo drive and servo motor must be grounded reliably.

5 | When external resistor is used, please remove short wires bet
B2 and B3.

Environment and machinery

1 | There is no iron dust or foreign matter in the servo drive.

There is no inflammable substance nearby servo drive and exi
braking resistor.

3 | Servo motor is reliably connected to mechanical equipment.

7.1.2 Power on

1) Power on control circuit and main circuit.

Power on control circuit (L1C, L2C) and main circuit:

For I-phase 220V servo drive, please connect power to L1 and L3.

For 3phase 220V servo drive, please connect power to L1/L2/L3-pbase 380V servo

drive, please connect power to R/S/T.

4 Power on control circuit and main circuit, if bus voltage indicator shows no abnormal, and
A00 is displayed in the keypad, it indica

a1 f -RAB is displ apjeasdreferto Chapter 10k ey pad,

2) Set SON to OFF status.

Please refer to chapter 6.1.10 CiA 402 protocal introduction.
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7.1.3 Parameters setting

1) Motor parameters

The parameters of the motor include: rated voltage, rated current, encoder lines, aayed rot
speednumbers of polgairs, phaseesistance, inductance, Movement of inertia, back EMF, line
voltage, etc Pl ease confirm that the parameterd
parameter to ensure motor normal operation, in caskbuoiing servo system out. When
2008h31h=1 | mot or ds parameters can changed

Motor parameters

Motor parameter setting™ index 2006f PR [PV [PT] [CSR ICS\A |CS'I1 PR H
Sub Settin
inde | Parameters (unit) g Function When enabled
range
X
01h | Rated voltage (V) 1" 30000 | rated voltage Display
02h | Rated current (0.1A) 1" 30000 | rated current Immediate
03h | Max rotary speedpm) 0" 32000| Max rotary speed Immediate
04h | Rated rotary speedpm) 0" 32000/ rated rotary speed Immediate
05h | Polepairs (pair) 1" 30 | polepairs Immediate
06h | Phase resistance (16 ) 0" 65535| phase resistance Immediate
07h | Q-axis inductanée 10°H~ | 0" 65535 | D-axis inductance Immediate
08h | Q-axis inductanée 10°H~ | 0" 65535 | Q-axis inductance Immediate
Back EMF line voltage back EMF line
09h | effective value (0.1V/1000| 0" 30000 | voltage effective Immediate
rpm) value
Motor movement of inertia 0) N .
0Dh R _ | motor rotary inertia Immediate
(10°K g Am2) 2857
, 0 Motor encoder line ,
11h | Encodedine number ~ g~ | number Immediate
Encoder installation -(2%-1)~ | Encoder installation :
13h angle(pulse numbers) +(23-1) angle(pulse numberg Immediate
48h | Overload sensitivity setting 1" 30000 | overload sensitivity Immediate

Motor parameters can be set according to the table, in addition, pay attention to the following
points in use:
(1)When 2008+81h=1,the H group parameters can be dephotoelectric encodés adopted
encodettine*4 is setto 2006h11h, if communication encoder is adopted, encbdeiis setto
2006h11h.

After electrical degree identification is finished, the installation angle of the encoder is saved

in 2006h13h. Please refer to chapter 6 for operating method ofieldaegree identification.
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(2) Different motor parameter corresponds to different servo motor, make sure the parameters
are in accordance with the motords before I
(3) Change the value of 2004@i8h according to heat radiation of the motor. It cansidhe

motor overload protection time early or delayed. The higher the parameter value is, the longer
overload protection time is.

(4) Do not modify motor parameters set by the manufacturer .If the system is damaged because
user sets the wrong motor pamters or use nestandardnotor, useshould be response for

the consequence.

2" Switching the Servo motor Rotation Direction

The default setting for fAforward rotationo
shaft. The mf-02b¥is M When 2000002Zh.Y & 68eDt6 B, the forward rotation

is clockwise as viewed from the servo motor shaft.

2000r02h.Y =1 forward 2000R02h.Y =0, forward
rotation is counterclockwise, rotation is clockwise.

3 Holding brake setting

Theholding brake is used when the servo motr controls a vertical shaft. The servo motor with
brake prevents the movable part from shifting due to gravity when the power supply fails. The
holding brake function is only suitable for servo motor with brake.

a) Wiring of holding brake
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Note:

Electromagnetic brake relay

24T
T

BRAKE+

BRAKE-

Servo drive

Braker

D28

24V

power supply

Electromagnetic brake relay
common-open contact

1" The internal electromagnetic is only valid when servo is in the stop status.
2 The coil of electromagnetic has polarity, please distinguish them when wiring.

3 The power supply oflectromagnetic is supplied by users. The voltage is 24VDC (10%) and
the current should be selected according to nameplate of brake. And electromagnetic and contrc

signal are forbidden using one power supply.
b) Braking parameters setting

Signal name Code Terminals Remarks
Electromagnetic/  BRAKE BRAKE+ Electromagnetic braking control outpu
braking control BRAKE -

Braking working sequence is different with servo drive status, which includes servo normal

status and servo
1)

off status.

Whenservo works in normal status.
Servo normal status includes servo motor in static status and servo motor in running status.

Static status: motor actual rotary speed is lower thgm20
Running status: motor actual rotary speed is higher thgom20

Braking when servo motor stops

DeIaytimeforservoOFF@ @ ETT

CsPlcsvlcsT HM

2008h03h

Setting range Setting unit Mf r 6s When enabled
) Effective
0" 500 10ms 0 Immediately
Function code Mapping Data type Accessibility
So-02 N UINT16 RW
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Speed threshold of electromagnetic braf@iP\V[PTI|CSRICSVICSTHM|
Setting range Setting unit Mfr 6s When enabled
. Effective
2008hr11h | 0" 30000 0.rpm 1000 Immediately
Function code Mapping Data type Accessibility
So16 N UINT16 RW

Note: thevalue of 2008l 1 h s houl d not be set too high,

When servo motor stops or the motor speed is lower thal6Sid enable signal is OFF and
electromagnetic braking signal is invalid, after the time set by 2088hservo will be in the
disable status.

Enable OFF § ON OFF
signal 0 |
I
Somnr v, [ o
300mg | So02
Electromagnetic  OFF —1 [&— ON . OFF
braking signal 100m§ |
| ] OFF
ON
Braking status OFF = [ I Sl
Delay time Delay time

Fig 7-1-3 Electromagnetic brake sequence diagram

Note: if some alarms occur, servo will turn to disable status, 2008b8h will be invalid.
b) Braking when servo motor is rotating

Delay time for electromagnetic braking OFPRPV[PTCSPICSVICSTHM|
Setting range Setting unit Mfr és When enabled
) Effective
Function code Mapping Data type Assessibilty
So03 N UINT16 RW

When servo motor is rotating and speed is higher than 2008hafter alarm occurservo

drive will become disable status immediately, servo motor will free stop. When any of below
items occurs, braking signal will be closed:

1. Speed decreases to setting value of 2a8h

2. Servo drive becomes disabled status, and after delay time of-2@88h
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E_nable OFF ON | OFF
signal )
|
Servo and motor
enable status O?' \l ON I—OFF
300ms 1
Electromagnetic ~ OFF —) |&— ON | OFF
brakingsignd — 100m k———
gsg 100m: 1 !
| OFF
ON 1 |§
Braking status OFF < %1
Delay time Delay time

Fig 7-1-4 Electromagnetic brake sequence diagram
Note: servo enabled is off, T1 is the smaller value between 20084#h and the time taken
by speed decreasing to 2008h1h.

7.1.4 Setting the Overtravel LimitFunction

The overtravel limit function forces movable machine parts to stop if they exceed the allowable
range of motion. The function adopts a limit switch or a photoelectric switch.

1. Hardware overtravel protection function

As soon as the servo drive detgethe on/off signal from the limit switch, it will force the speed

in the present direction to turn to 0, but it does not work for the speed of opposite direction.

Reverse rotation direction

Servo

Forward rotation direction

Ii

[ ]
gl ]

motor

R-INH Limit switch

Limit switch
Servo
drive F-INH
Fig 7-1-5 Overtravel Limit Function
(1) Input signal
Signal name Code Remarks
Forward run prohibited F-INH Forbidden servo drive forward run.
Reverse run prohibited R-INH Forbidden servo drive reverse run.

(2) Setting related parameter

2008hk12h

Forward run prohibited PP PV[PTCSPICSV[cST HM]
Setting range Setting unit Mf r 6s When enabled
0: Prohibited invalid N/A 1 Effective
1: Prohibited valid Immediately
Function code Mapping Data type Accessibility
So17 N UINT16 RW
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Reverse run prohibited  [PPPV[PTCcSPIcsVcsT HM]
Setting range Setting unit Mfr 6s When enabled
2008h13h 0: Prohibited invalid N/A 1 Effective
1: Prohibited valid Immediately
Function code Mapping Data type Accessibility
So18 N UINT16 RW

(1) Enabled the overtravel signal

When2008h12h =1, 2008H.3h =0 and external control terminals with the function -6ilNH

and RINH are allocated, the overtravel function is enabled. For security, the default setting of
So17 and Sel8 are prohibited valid and the signal input type is comalose contact. So
even malfunction occurs, the overtravel protection is still valid.

(2) Disable the overtravel signal

When 2008KL2h =0 and 2008t 3h =0, the overtravel function is disable. If the input terminals
with the function of HNH and RINH arenot allocated, the overtravel function is disabled.

(3) Setting the stop torque for overtravel

Forward/reverse run prohibited and emergency stop torque
PRPV[PTiSRICSVICSTHM]
Setting range Setting unit Mf r 6s When enabled
2002h08h ) 1% of rated Effective
1" 300 100 .
torque Immediately
Function code Mapping Data type Accessibility
Po207 N INT16 RW

When forward/reverse run prohibited signal or emergency stop signal is valid, the max value of
instantaneous reverse stop torque of semator is limited by 20021®8h. The entry-into-effect

time is 100ms.

In torque mode, when motor is running, after prohibited signal is given, the torque prohibited
value is limited by 2002f1h.

Forward/reverse run prohibited torque settif@P[PV[PT[CSRICSVICSTHM|
2002h Setting range Setting unit Mf r 6s When enabled
01 N/A 1 Immediate
11h Function code Mapping Data type Accessibility
Po216 N INT16 RW

When 2002KL1h =0, the actual reverse limit torque is the setting torque in Po207;
When2002h11h=1, torque limit value is O.

2. Software overtravel protection function

Once encoder multiturn position is detected to exceed setting range, alarm will occur. Take
AHomeod as initial position, servo motor <cal
forward/revers. If servo motor exceeds movement range, servo drive will trip it@ AL

The related parameters are as below:
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Forward running range pulse when overtravel protection

PRIPVPTCSRICSV[CSTHM
200%-29h . Setting range Setting unit Mfr ds Wh(_anenabled
0" 2147483647 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po0140 N DINT32 RW
Forward running range mulibop numbers when overtravel protection
PP PM PT [csP [csy [csT
20012Bh . Setting range Setting unit Mf r 6s Whe.n enabled
0" 32000 N/A 1000 Immediate
Function code Mapping Data type Accessibility
Po142 N INT16 RW
Reverse running range pulse when overtravel protection
PRPVI[PTCSRICSV st HM
Setting range Setting unit Mf r 6s When enabled
2002-2Ch ) Effective
0 2147483647 N/A 0 .
Immediately
Function code Mapping Data type Assessibilty
Po143 N DINT32 RW
Reverse running range mdltiop numbers when overtravel protection
PRIPVPTCSRICSV[CSTHM
Setting range Setting unit Mf r 6s When enabled
2001-2Eh . Effective
0" 32000 N/A 1000 .
Immediately
Function code Mapping Datatype Assessibilty
Po145 N INT16 RW
Overtravel limit function
PRPVPTCSRCsVCsTHM
Setting range Setting unit Mfr &s When enabled
2008h28h 0: Invalid 1: Valid N/A 1 Effective
2: stop but no alarm Immediately
Function code Mapping Data type Assessibilty
So-39 N UINT16 RW

(1) Instructions
Setmechanicabrigin as initial position, and set forward/reverse motion range, which can
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realize overtravel protection by software.
(2) Masking overtravel protection function
To set2008h28h =0.

7.1.5 Jog operation procedure

1) Panel jog function
Step Content Remarks
Check wiring of main circuit and power supply
1 | control circuit (L1C, L2C) is powered on, and pow
supply of main circuit (R/1, S/L2, T/L3 is powered on.
Press MODE key, to enter auxiliary function sectl Please referto 5.2.1
Sol |
Press UP or DOWN key to find Si8 (Jog speed) The Mfr 6s rpma
Press SET key for 0.5s to enter setting interface, tq¢ Note: the unit of speed i
safety value ojog speed by press UP or DOWN key. | 0.1rpm.

Press SET key for 0.5s to confirm the setting speed
return to Sel3.
Press UP key to display 94 (jog run

7 | Press SET key for 0.5s to jog run. JOG lisdisplayed, servo i

enabled.
Press UP key to jog forward run; press DOWN key to| To confirm rotating
reverse run. direction.

Press MODE key, and servo is OFF, to quit JOG mod

JOG speed PP PM PT [cspP [csM [csT [HM|
Setting range Setting unit Mfr és When enabled
2008h0Eh 0" 30000 0.lrpm 1000 Immediate
Function code Mapping Data type Accessibility
So13 N UINT16 RW

Note: l.internaljog mode is a special speed mode, jog speed is related tdtidee€0109, Po110.
2:Internal jog mode is not limited by forward/reverse prohibited, make sure it is safe.
3: Please refer to 5.3.3 about procedure of internal jog operation.
4: Theentry-into-effecttime of P0109 and P0110 is 100ms

2) Terminal jog function

Signal name Name Defa_ult Function

terminal
TerminalFWD jog | JOGU | None Forward jog is realized by controlling terminals
TerminalREV jog | JOGD | None Reverse jog is realized lmpntrolling terminals.

Note: The priority of jog mode is higher than the other modes.
When servo is OFF and terminal jog signal is valid, servo will run at jog mode.
If terminal jog signal is valid at any modes, servo will enter jog mode
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7.1.6 Sequence control

(1) Time sequence at powen

Control circuit  oFff ON

power supply
More

Main circuit fhan 03 ON
power supply OFF
S-RDY
Servo ready isoutput g About 55 on
SON-I
Servo enabled OFF ; r[:ﬂ agrg on
Dynamic brake hom
Enabled 2ms Disenable
SON-O
Motor is powered on
Power off About 300ms| Power on
BRAKE Enabled So-0 Disenable
Electromagnetic braking
About 100ms
Position, speed and No command command
torque command

Fig 7.1.6 Time sequence at powamn

Note:

1. Abovefigure is time sequence at powar with no fault.

2. Servo ready means that after CPU reset and main power suppynngcted, outputs
without any failures.

3. Before servo is ready, power supply should be connected and all contro$ stymalt be
ignored.

4. When 2008K08h is 0 or 1 and servo on is ready, please wait at least 100ms before sending
control command. Or elsepmmand may be ignored.
When 2008K08h is set to 2 and servo on is ready, please wait at least 10ms before sending
control command. Or else, command may be ignored.
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2" Sequence control after alarm activated

Abnormally
Whether work normally? Normally
About
. 0.2ms Enabled
Dynamic brake __Disenable
SON-9 Power off
Motor status —OWeron
S-RDY _
Servo ready Servo is ready Servo is not ready.
oy e KA Alarm signal is output.
Servo alarm output_iS output.
BRAKE i T2 Erebied
Electromagnetic braking__Disenable

Fig 7-1-7 Sequace control of servo alarm activated

Noté

1. Above figure shows the control sequence of servo drive val@@m occurs in the running
process of servo motor.

2. T1lis 0.1ms~20ms according different alarm type.

3. T2 is the smaller value between 2088th and theitne taken by speed reaching to
2008h11h.

(3) Sequence control after resetting setvige

Alarm isremoved. Above 120ms
ALM Removed
Servo dlarm
Alarm occurs; Alarm is removed.
SRDY
Servo ready -
Servo is noffready. Servoisready
Dynamic brake
Enabled .
Disenabled
SON-O About 2m:
Motor status ~ power on About 40m: Power off
BRAKE
Electromagnetic brake .
Enabled So- Disenabled
Position speed command Command isinvalid. Above 100ms Clc;n\jg Iadn d

Fig 7-1-8 sequence control after resetting settige
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7.1.7Setting the braking

The braking types of servo drive include three kinds:
1.dynamic braking 2.energyonsumption braking 3.l&ctromagnetic braking.

Caution

Energyconsumption braking is valid after main circuit is powered on.

Electromagnetic braking starts afervo OFF. If it is not, overload malfunction will occur.
Dynamic braking starts after servo OFF or main circuit is powered off. But if n
rotation speed is too high, dynamic braking resistor will be overheat.

—_—) ) —)

(1) Dynamic braking

Dynamic braking is a common way to stop servo motor. It is a kind of special
energyconsumption braking mode. The braking circuit includes dynamic braking resistor and
diode. The method of dynamic braking is to stomminect drive line coil of servo motdn
shorten motor mechanical feed distance by modes of energy consumption braking finally.

Servo drive

Fig 7-1-9 Dynamic braking
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1" Setting function

Servo OFF stop mode PRPVPTCSPcsV[csT
Settingrange Setting unit Mfr 6s When enabled
0: Coasttop
1: Dynamic braking
2: Fast enable
3: Deceleration to stoj Effective
2008h08h 4: Deceleration to sto| N/A 0 Immediately
and dynamic brake
5: Deceleration to sto|
and fast enable
Function code Mapping Data type Accessibility
So-07 N UINT16 RW

Fast enable: after servo is power on, relay is switched on. After enable signal is valid, servo will be

ON after 10ms.

2" Related parameter

Dynamic braking delay time[PR [PV [PT[CSP [CSV [CST HM|
Setting range Setting unit Mfr 6s When enabled
2008h09h 100 30000 0.1ms 5000 Immediate
Function code Mapping Data type Accessibility
So08 N UINT16 RW

(2) Energy consumption braking

Motor isin the state of energy regeneration during deceleration or stop process, which converts
mechanical energy into electrical energy. The energy feedback works on bus line by inverting
circuit, which leads to the voltage of bus line higher. When the voltadeoiigh, the

components in the servodrive will be damaged. The method of energy consumption braking is

to consume feedback energy into heat energy by braking resistor.

DCBUS P B

Built-in
resistor

DCBUS N N+

Fig 7-1-10 Wiring of energy consumption braking
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Dchus P

Built-in

Dchbus N

braking resistor|

NH

Dcbus P

Built-in
braking resistor

Dc busN

Fig 7-1-11 Wiring of braking resistor

Some servo drives have btiitt braking resistor, if users need to use external braking resistor,
lease set the following both parameters:

Braking resistor value  [PRPVPT[CSPICSV[CST [HM|
Setting range Setting unit Mfr 6s When enable
2008h05h 8 1000 a o} Immediate
Function code Mapping Data type Accessibility
So04 N UINT16 RW
Discharge duty ratio PR [PM [PT [csP [csM [csT [HM|
Setting range Setting unit Mfr 6s When enabled
2008h06h 0" 100 % 50 Immediae
Function code Mapping Data type Accessibility
So05 N UINT16 RW

Please refeto next table for buittn braking resistor and min resistor value of external braking

resistor for 220V servo.

Servo drive Built-in resistor valug Min resistor value of Specification of
structure code and power external braking external braking
resistor resistor
M1 None 40q 60q/ 200
M2 50W/ 50q 25q 40q/ 400
M3 100W/ 20 15q 15q/ 100
M4 260W/ 10 10q 15q/ 200
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Please refer to next table for btiiitbraking resistor and min resistor value of external braking
resistor for 380V servo.

Servo drive Built-in resistor valug Min resistor value of Specification of
structure code and power external braking external braking
resistor resistor
M2 50W/ 50q 50q 50q/ 1000
M3 100W/ 60 50q 50q/ 1000
MM4/M4 260W/ 50 40q 409/ 1000
M5 o] 20 q 20q/ 1000
M6 d 20 q 20/ 2200
1981’?
i I —

Fig 7-1-12 Wiring of braking resistor

(o]

ANALAM AL

A .

Fig 7-1-13 Wiring of braking resistor
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External dimension (mm) |Installation dimension (mm)

Length |Width |Height Resistor type
Length(W) [Apertur
@__® |t ghtW) (Apertu

Resistor
power

Non-sense ripple
porcelain tube resistor

pral

500W |36043.0 |[50#.0 |9143.0 |33843.0 AG6. 5NO.

Non-sense ripple
‘| porcelain tube resistor

pral
o

1kwW 35043.0 |60£2.0 |11943.0 |32545.0 AG. 5

Non-sense ripple

1.5kW |48445.0 |6841.0 [12543.0 |454#4.0 A6.5NO0. : .
porcelain tube resistor

Non-sense ripple

2kwW 55745.0 |6041.0 |11943.0 |532#4.0 A6.5NO0. : .
porcelain tube resistor

Double tube vertical
4kW 58745.0|704.0 |21045.0 [559#4.0 A 6. 5 NO . [nonsense ripple
porcelain tube resistor

Three tubevertical
6kwW 66145.0|70#.0 |21045.0|633#4.0 A 6. 5NO .|l nonsenseripple
porcelain tube resistc

Three tube lateral
okw 660415.0 | 260+1.0 | 13345.0 |635#4.0 A 6 . 5 NO .|nonsense ripple
porcelain tube resistor

Double tube lateral
4kW 56245.0 | 14041.0 |11945.0 |537#4.0*80 (A 6 . 5 N O .|nonsense ripple
porcelain tube resistor

Three tube lateral
6kwW 56245.0 | 22041.0 |11945.0 |537#4.0*160 (A 6 . 5 N O .|nonsense ripple
porcelain tube resistor

B Four tube lateral
okw 65245.0 | 30041.0 |13145.0 |627#4.0*160 (A 6 . 5 N O .|nonsense ripple
porcelain tube resistor

There are two installation mode can be selected for 4kW, 6kW and 9kW brake resistors. It is
recommended to use last three kinds of brake resistors, which are adopted for horizontal fixed
structure.

" 3 Electromagnetic braking

Electromagnetic braking is gable for servo motor with brake, which can make sure machine
not move because sélfweightwhen servo is OFF.
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7.1.8Setting electronic gear

1" Electronic gear

At the position control mode, input position command (command unit) is used to set load
displacement, motor position command (Encoder unit) is used to set motor displacement.
Electronic gear ratio is used to set proportional relation between pustitioncommand and
input position command.

2" Procedure for setting the electronic gear ratio

Step | Operation Description
. A Check the deceleration ratio, ball screw pitch, an
1 Check machine specifications oulley diameter.
2 Check the number of encod| Check the number of encoder pulses for the serv
pulses. motor used.
3 Determine the command ur| Determine the command unit from the command
used. controller
. Calculate the number of commannits necessary
4 C:Jﬁg';gesh?ff r(;{gt\i/grlw distand to turn the load shaft one rotation based on the
P ) previously determined command units.
5 Calculate the electronic ge{ Use the electronic gear ratio equation to calculatg
ratio. the ratio
6 | Set parameters. Set parameters using tbalculated values.

Setting parameters procedure is as below:

Electric gear ratio
selection

1. Electric gear ratio 1
2. Electric ger ratio 2
3. Terminal selection

Electric gear —
ratio1 /

Electric gear
ratio 2

When2003hk05h and 609H01h are not 0, electronic gear ratio equal2@@3hr05h/2003R06h
(or 6091h01h/6091R02h). If 2003R05hot 6091R01H =0, pulse humbers of motor rotating a
rotation is controlled b003r06hof 6091h02H" .

131



3)Related parameters
W Function code

First group electronic gear numerator PP [Csp
Setting range Setting unit Mfr és When enabled
2003h05h 0" 65535 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po304 N UINT16 RW
First group electronic gear denominator PP [CSP
Setting range Setting unit Mfr és When enabled
2003h06h | 1' 65535 N/A 10000 Immediate
Function code Mapping Data type Accessibility
Po305 N UINT16 RW
Numeratorof Gear ratio PRPHM|[CSP
Setting range Setting unit Mfr 6s When enabled
6091h01h | 0O = 28417 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po344 N DINT32 RW
Denominator oklectronic gear PRHM][CSP
Setting range Setting unit Mfr O6s When enabled
6091h02h 1 - 281 N/A 10000 Immediate
Function code Mapping Data type Accessibility
Po346 N UDINT32 RW

Note: the default gear ratio is the second electronic gear ratio

Y Electronic gear ratio switchover
If two groups of electronic gear ratio have large difference, motor speed fluctuates wildly when

electronic gear ratiswitchover (2003h07h)position command filter can smooth position

switchover.

When 2@3h-28h=2, electronic gear switchover function is valid. Only one group gear ratio is

valid at the same moment.

Electronic gear ratio selection PP [Csp
Setting range Setting unit Mf r 6s When enabled
0 2 N/A 1 Immediate
Function code Mapping Data type Accessibility
2003h28h P0339 N INT16 RW

0: First electronic gear ratio
1: Second electronic gear ratio
2: Two groups of electronic gear rasiwitchover

When the terminal is valid, the second electronical gear ratio is valid. When the terminal is

invalid, the first electronical gear ratio is invaliche entry-into-effecttime is 100ms.
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47 Instruction

The deceleration ratio is n/ralectronic gear numerator is B, and electronic gear denominator is
A, so the setting value @lectronic gear ratio is:

Note: The deceleration ratio is n/m where m is the rotation of the servo motor and n is the
rotation of the load shatft.

B/A=P0304/P0o305=(No. of encoder pulses*4/travel distance per load shaft rotationjx

The actual meaning of electronic gear is:

Command pulseinput| B |Position command

14

A

* If the ratio is outside the setting range, reduce the fraction (both numerator and denominator)
until you obtain integers within the range. Be careful not to change the electronic gear ratio
(B/A).

Electronic gear ratio setting range: 0.01 ¢
If the electronic gear ratio is outside this range, the control precision willadecre

EX The following example shows electronic gear ratio settings for ball screw which pitch is
6mm.

Pulses numbersare X| A y=X! B

The deceleration

ratioisl
servo [

motor :mff Ea e

L]

17 bits encoder Pitchis 6mm.

Fig 7-2-2 Setting electronic gear

Step | Operation Calculation
1 | Check machine specifications. The deceleration ratio is 1:1 and the pitch i
2 | Check the number of encoder 17 bits encoder
3 Determine the command unitused The command unit i s
4 | Calculate the travel distance per

load shaftrotation. 6000em/ 1em=6000

Calculate the electronic gear ratio.| B/A=(131072/6000) x1/1
Set parameters. 2003h05h=8192 2003106h=375

ol

(o3}
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7.1.9Position command filter

For the below situation, position command filter should be selected:

1.Position command of PC/PLC output is not dealt with by acceleration/deceleration.
2.The frequency of pulse command is high.

3.The electronic gear ratio is higher than 10 times

Position loop filter time constant PP [CSP
Setting range Setting unit Mfr ds When enabled
2003h07h 1" 10000 ms 1 Immediate
Function code Mapping Data type Accessibility
Po306 N INT16 RW

Setting position loop filter timeconstant correctly can make motor rotate smoothly. The

parameter does not affect pulse numbers.

Filter frequency is used to inhibit highequency of disturbance pulses. Please do not set this

value too low, avoid inhibiting effective highequency pulseommand.
7.1.10 Position command inhibit function

This function inhibits the servidrive from counting input pulses during position control.

Input position
command

Command pulse ON ON

prohibition

Actual response
position command

(1) Input signal

. Default

Signal name Code terminal Remarks
Inhibiting the servodrive from counting
Command Must be - >
pulseinhibit INH-P allocated :R\F/);Itld pulses, position pulse command
(2) Setting parameters
Parameters Remarks
2003h09N.A=0 Terminal of inhibiting command pulse is invalid.
2003h09h.A=1 Terminal of inhibiting command pulse is valid.
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7.1.11 Command pulse clear function

Position deviation=(position commaipasition feedback) (encoder unit)
This function clears position deviation register during position control.
(1) Input $gnal

Signal name| Code | Default terminal Remarks
CN3-37 Clearing position deviation
Pulse clear | CLR (at the mode of position pulse) | register during position control

(2) Setting parameters

Parameters Remarks
2003hr09h.B=0 Command pulse cle&unction is OFF.
2003h09h.B=1 Command pulse clear function is ON.

7.1.12 Frequencydivision output function

Encoder pulse is frequendyvision processed by servo drive internal circuit, and orthogonal
differential signal outpst The frequencylivision signal setting is as below:

g b Puseoutput
Cotnter N eoois A

High-spded
counter [1 3

[o]u]
T
0|
o
Z|

ks

?
38

T.
BREE ST
e

—T=GND

P 4
44 PULSF— High-
- 2
28 PL] [Collector puisd—— 2« =
= 1SIGN = requency-
peat a2

division —

output

[ 1,
| o, / DC:5V-24/
—
Interna position 2
given

oz 37

CM 30

Motor shaft

Position
command

Fig 7.2.5  Frequencydivision output diagram
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(1) Output signal
Encoder pulse frequendivision signal has three groups output terminals.
Terminal
code
PA PAC- CN3i 36
phase | pAO+ | CN3i 35
PB PBO CN3i 34
phase | pBO+ | CN3i 33
PZO CN31 16 | Encoder Z phase home pulse output
PZO+ CN37 17 | (no frequencydivision)
0oz CN3-37 Z phase open collector output
When output signal is frequendyvision, output pulse source (200@Bh) and phase
(2003h01h) should be set by actualquirement. When output source is motor shaft, and motor
rotates one revolution, A/B phase output pulse numbers is controlled by-@@0dkolecule
of encoder frequenegtivision numbers), width is controlled by motor speed.
When output signal is Z phaepen collector output, pulse output settig{0hr13h should be
set by actual requirement. At higipeed, Z pulse is narrow, and it can be adjusted by
2000h12h

Signal name Remarks

Encoder A phase pulse frequerdiyision output

Encoder B phase pulse frequestiyision output

Pz
phase

DCE&/-Z4\/

Servo drive m

AV

37| Oz

30, CM
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(2) Related parameters

Encoder frequenegivision numbers [PPPV PTICSPCSV[CSTHM|

Setting range Setting unit Mfr ds When enabled
2000h04h 1" 65535 N/A o} Immediate
Function code Mapping Data type Accessibility
Po003 N UINT16 RW
Encoder pulse frequendlivision numbers denominator
PP PM PT [csP [csy [csT
2000h06h Settlng range Setting unit Mfr 6s When en.abled
1" 2147483647 N/A o Immediate
Function code Mapping Data type Accessibility
Po005 N UDINT32 RW
Z pulse frequencylivision output width [PRPM PT[CSPICSM[CSTHM|
Setting range Setting unit Mf r 6s When enabled
2000h12h 50" 30000 N/A o} Immediate
Function code Mapping Data type Accessibility
Po017 N INT16 RW
Pulse outputonfiguration PRPV[PTICSPIcSV[cST HM|
Setting range Setting unit Mf r 6s When enabled
Fourparameter | N/A 0001 Immediate
Function code Mapping Data type Accessibility
Po018 N UINT16 RW
Lo O] LI
A Z pulse output polarity
0 Negative polarity output
2000h-13h 1 Positive polarity output
B Z pulse command source
0 Motor shaft
1 Virtual shaft
C Pulse frequency-division command source
0 Motor shaft
1 Internal position given
2 Collector pulse input
3 High-speed counter 1
4 High-speed counter 2
5 Position command
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Table 7.2.1

Encoder frequencydivision output pulse

2003hr01h.D
(output pulse phase)

Forward rotation
Pulse output

Reverse rotation
Pulse output

e || L] ]
e | ][] ]

A phase
B phase

0
A phase is 90 degrees ahead o B phase is 9@egrees ahead (
phase. A phase.
we LT | L LT
! = LT e | L] L
B phase is 90 degrees ahead d A phase is 90 degrees ahe:
phase. of B phase.
Table 7.2.2  Z phase open collector output
2000h13h.A 2000h12h . :
) Forward rotation Reverse rotation
(output pulse| (Z phase expansion
Pulse output Pulse output
phase)
0 500
1 500
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(3) Wiring terminals
Signal name Terminal Remarks
code
PA PAC- CN3-35
phase | paAO+ CN3-36
PB PBO CN3-33
phase | pBO+ | CN3-34
PZO CN3-17 Encoder Z phase home pulse output
Pz PZO+ CN3-16 frequencydivision)

phase | 0Oz CN3-37
CM CN3-30

Encoder Aphase pulse frequendivision output

Encoder B phase pulse frequestiyision output

Z phase open collector output

(4) Example of pulse frequencydivision signal
Example: when 2000H04h =16 2000Rk06h =32768, the each circle and each phase output
pulse numbers of encoder is 16.

Po300.D=1 Encoder frequency- | [ 1| L[ L[ L L] ] ] e H_H_H_'U
division output

Encoder frequency-
division output PB

" e o [JUUU DU
w00 SIS | [ LT = 1]
|
P0300.D= 0 Encoder frequency- l
division output PB | | L L ] e
I
I
>

- 16

P0300.D=1

Fig 7-2-6 Encoder frequencydivision output
When output signal is open collector output, frequency must not be higher than 100KHZ,
2000R04h should not be set too high.
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7.2 Servo Status Setting

Servo drive must be guided according to standardod@®col

Status description:

Begin l@
© Stop after fault|
@
Initial E@
@ ®
‘ ' No fault ‘
Y ® ] @ 1
‘ Servo ready ‘
©® ©'e
‘ Wait for servo enable ‘
®
’Esttostop ONI6)
@ @ v
Servo on

Fig 7.2.1 CiA402 status machine switchover

Initialization

Initialization of servo drive and setheck have been done.
Parameters setting or drive function cannot be implemented.

No fault

No fault exists in the servo drive or the fault is eliminated.
Parameter setting of the servo drive is allowed.

Servo ready

The servo drive is ready.
Parameters setting of servo drive is allowed.

Wait for servo

The drive waits for servo enabled.

enabled Parameters setting of the servo drive is allowed.
Running The servo _drive is i_n normal running state, a certain dn'ue}e is enabled
the motor is energized, and rotates when the reference is not 0.
. The quick stop function is enabled, and the servo drive executes quid
Quick stop

stop.

Stop at fault

At fault occurs, and the servo drive stops.

Fault

The stop procedss completed, and all the drive function are inhibited.
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Control command and state switchover.

Status word

CiA402 state switchover Control word 6040h 6041h
bit0" bit9
TR Natural transition, control
Initializat e
0 | power on==P [nitialization command not required 0000h
Natural transition, control
command not required
1 | Initialization == No fault If an error occurs during 0270h
initialization, the servo drive
directly goes to state 13
2 | No fault==pp Ready 0006h 0231h
3 | Ready==p \Wait for servenabled | 0007h 0233h
4 | wait for servo enables=»running | 000Fh 0237h
5 | running =9 Wait for servo enable| 0007h 0233h
6 | Wait for servo enablee=p Read 0006h 0231h
7 | Ready == No fault 0000h 0250h
8 | Running ==  Ready 0006h 0231h
9 | Running == No fault 0000h 0270h
10 Wait for servo enablee=§p No 0000h 0270h
fault
11 | Running == Fast to stop 0002h 0217h
Set 605Ah to a value among O tg
12 | Fast to stop== No fault 3. Natural transition is performeq 0270h
after stop, and noontrol
command is required.
Once a fault occurs in any state
othert han o0ff a@ thlet s
13| = Stop at fault automaticallyswitchoversover to 021Fh
the stop at fault state, without
control command.
Natural transition after stop at
14 | Stop at fault==pp Fault fault, controlcommand not 0238h
required.
80h Bit 7 is rising edge valid.
15 | Fault == No fault If Bit7=1, theother control words 0270h
are invalid.
Set 605h to a value among 5 to
16 | Fast to stop== Running After the stop process is 0237h

completed, OFh is sent after the
stop process is completed.
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7.2.1 Control word 6040h

o Name Control word ;Ztémg 0 gﬁiitur o VAR
6040 Access RW Mapping RPDO Data type | UINT16
Related ALL Data range | 0-65535 Default 0
mode
It controls the state machine of the servo drive.
bit Name Description
0 Servo ready 1-Valid O-Invalid
1 Switch on 1-Valid O-Invalid
2 Fast to stop 1-Valid O-Invalid
3 Running 1-Valid O-Invalid
4-6 Related to the drive modes.
7 Fault reset Falling edge is valid.
8 Halt 1-Valid O-Invalid
9-10 NA Reserved
11-15 Mangfacturer Reserved
specific

NOTE:

1. Thebits in the control word together specify a certain control commad, and are usele
set separately.

2. The meaning of bit0 to bit3 and bit7 keep the same in each control mode of the servq
The servo drive switches to the present state according ©I&#02 state machine only
when the control words are sent in sequence. Each command indicates a state.

3. The meaning of bit4 to bit6 vary according to each control mode. For details, refer to
control command in each control mode.

7.2.2 Statuswvord 6041h

Data
structure

Index | Name Status word VAR

6041h

Setting
mode

Display
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Access RO Mapping | TPDO Data type UINT16

Related ALL | Data 0-65535 Default o}
mode range
It indicates the state of the servo drive.

Value (Binary) Description
XXXX XXxX XOxx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX XxxX x01x 0001 Ready to switch on
XXXX Xxxx x01x 0011 Switch on
XXXX XxxX X01x 0111 Operation enabled
XXXX XxXxX X00x 0111 Quick stop active
XXXX XXxX X01x 1111 Fault reaction active
XXXX XXXX XOxx 1000 Fault

Note:

1. The bits in the control word together specify the present state of the servo drive, and
usless if set separately.

2. The meaning of bit®it9 keep the same in each control mode of the servo drive. This
parameter indicates the state of the servo drive when the control words in 6040h are
sequence.

3. The meaning of bitl-Bit13 vary according to each control mode. #etains, refer to the
control command in each control mode.

4. The meaning of bit10, bitll and bitl5 keep the same in each control mode of the ser
drive, and indicates the status after a certain control mode is implemented.

7.3 Profile position mode PP

In this mode of operation, host controller uses the path generation function (an operation profile
calculation function) inside the servo drive to perform PTP positioning operation. It executes
path generation, position control, speed control, and taropieol based on the target position,
profile acceleration, profile deceleration, and other information.
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Target position607Ah
Profile velocity 6081h
Profile acceleration 608:

Profile deceleration6084h Gear ratio

6091h: 01h/
6091h: 02h

7.3.1 Related objects

Position feedward
2003h: 04h

Position

+
T I
feedback Position loop gain + Max. motor speed + or%g;?uoglﬁr
2003h" 02h :
607Fh 2001h:03h

Speed
calculation

Torque amplitude|
6072h

Torque
regulator

Actual torque feedback
6063h

Fig 7.3.1 Block diagram for the PP mode

Control word 6040h

Bit Name

Description

0 Switch on

Enable voltage

1
2 Quick stop
3

Enable operation

If bit0 to bit3 are all 1, the servo drive starts running.

4 New setpoint

Starts positioning at rising edge from 0 to 1 of the signq
In this timing, the values of 607Ah (target position), 60¢
(Profile velocity), 6083h (Profile acceleration), and 608
(Profile deceleration) are obtained.

5 Change set 0: Not change set immediately.
immediately 1: Change set immediately.
0: Target position being absolute position reference.
6 abs/rel : . . . >,
1: Target position being relative position reference.
Status word 6041h
Bit Name Description

10 Target reached

0: Target position not reached
1: Target position reached

12 Setpoint acknowledge

0: Waiting for a new Target position
1: Not update target position
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0: No position deviation excessive fault

13 Follow error 1: Position deviation excessive faptesent

Sub- Date . Setting
Index index Name access| ¢ ot Unit range default
603Fh | 00h | Error code RO UINT16 |0 o) o)
6040h | 00h | Control word RW | UINT16 |0 0 65535 |0
6041h | 00h | Status word RO UINT16 | 0 0 65535 | 0
6060h | 00h | Operation mode RW | UINT16 |0 0 10 0
6061h | 00h | Mode display RO UINT16 | o o) o)
6062h | 00h | Position command | RO DINT32 | Command | o]
6063h | 00h | Position feedback | RO DINT32 | Encoder |0 o]
6064h | 00h | Position actual valug RO DINT32 | Command| o o]
6065h | 00h | Following error RW | UINT16 | Command| 1" 32000 | &
window unit
6067h | 00h | Position window RW | DINT32 | Command| 1" 32000 | &
6068h | 00h | Position window RW | INT16 ms 0 65535 |0
time
606Ch| 00h | Velocity actual valug RO DINT32 | 0.1rpm o) o)
6077h | 00h | Torque actual value| RO INT16 1% o) o)
_231_
607Ah| 00h | Targetposition RW | DINT32 Sr?i{“ma”d 2 g |0
6083h | 00h | profile acceleration | RW | UINT16 | ms 1" 32000 | 100
6084h | 00h | profile deceleration | RW | UINT16 | ms 1" 32000 | 100
01h | Numerator of gear RW UDINT3 5 o~ 2.1~ | 0
6091h ratio 2
02h Denominatorof gear RW UDINT3 5 1~ 2.1~ | 10000
ratio 2
60EOh | 4o Dositive torque imit ow | UINT16 | 1% 0 800 | 100
60E1h | 00h | Negative torque RW | UINT16 | 1% 0" 800 100
limit value
60F4h | 00h | Position deviation | RO DINT32 | Command| & o}
6081h | 00h | Profile velocity RW | UINT16 | 0.1rpm 0 65535 |0
7.3.2 Related functions
1" Positioning completed:
Index Sub-index Name Description
6067h 00h Position reached When the position deviation is within
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threshold 1#6067h, and the time reaches 6068h, th

servo drive considers that the position i
reached, and sets status word 6041h b
6068h 00h Positon window =1 in position control mode. The
position reached DO signal is invalid
when either of the condition is not met.

1) Following error window:

Index Sub-index Name Description
When the position deviation exceeds
6065h 00h Following error window | 6065h, AL-09 is displayed on the keypa

and bit13 of the status word is set to 1.

7.3.3 Path Generator

1" Time sequence 1. change immediately
After receiving the rising edge of 6040h bit4, the dirve should executentuposition
reference immediately.

In the mode of change immediately, the drive immediately executes the new position reference
once receiving it (6041h bit12 changes from 0 to 1).
In the mode of change immediately, after detecting that 6040h kiidgel from 1 to O, the
drive sets 6041h bit12 to O
In the mode of change immediately, if the drive receives a new position refé¥enshen
executing the previous position referende it does not abandon the position refeeemot
finished in W . With a relative position reference, after new position referécés finished,
total position increment = target position increment 607 Ahvof+ target position increment
607Ah of Y .
With an absolute position reference, after new position refer&nds finished, total position
increment = target position increment 607AhYf
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1) ® )
Position reference data

@ @

6040h bitd: New set-point i r L
6040h bit5: Change set
immediately 3 i
i L ®) i i
6041h bit12: Set-point | —‘ i
acknowledge } i
Position
reference
®
@
A T -
Absolute position, change
Trigger 6040himmediately: 2F->3F
signal Relative position, change 6040h
immediately: 6F >7F
6041h bit10: M [
Target reached

Fig 7.3.2 Timesequence and motor profile in the mode of change immediately

Operation description:
Example: two position references, change immediately, absolute
Position referencei
Targetposition 607Ah=10000
6081h=600
Position referencey '
Targetposition 607Ah=10000

Velocity
607Ah=10000
____________________ 6081h=1200
607Ah=10000 | @
6081h=600 |
- i
|
® [
|
|
|
|
0 6041h=0x 1237 } 6041h=0x 1237
I I
. 6041h=0x 1637
The third step: Thefifth step: Position arrival
The fotr 6040h=0x2F
€ Tourth step: The sixth step:
6040h=0x3F B
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2" Time sequence 2: Not change immediately

After last position reference is finished and position arrival, the drive will execute current
position reference after reging the rising edge of bit 4. The drive will not accept new position
reference before position arrival. The drive changes 6041h bit 12 to 1, which indicates the drive
has received the new position reference and execute it.

In the mode of not change imdiately, after detecting that 6041h changes from 1 to O, the
drive sets 6041h bit12 to 0.

In the mode of not change immediately, during the executing process of position reférence
new position referenc& is invalid. The current target position is still unfinished target
position.

m ® @

Position reference data

2) @

6040h bitd: New set-point —

6040h bit5: Change set

)
6041h pit12: Set-point

Position
reference

.

Absolute position, change | |
6040himmediately: OF>1F
Relative position, change
16040h immediately: 4F->5
6041h bit10: H ™
Target reached

Trigger
signal

-

Note: If any position reference object related is
changed, he trigger signal must be issued again.

Fig 7.3.3 Time sequence motor profile in the mode of not change immediately

3 [
Target Target
position position
//
Topt
/" Target position 2
position 2
Target Target
position 1 position1
Absolute position Relative position

Fig 7.3.4 Difference between absolute and relative position reference
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7.3.4 Recommended configation

The basic configuration for the PP modeéscribedn the following table.

RPDO TPDO Remarks
6040h  Control word 6041h  Status word Mandatory
607AH Target velocity 6064h Position actual value Mandatory
6081h  Profile velocity Mandatory
6060h Modes of operation | 6061h: Modes of operation display | Optional

7.4 Profile velocity mode PV~

In this mode of operation, the host controller gives the target speed, acceleration, and
deceleration to the servo drive. Speed controltarglie control are performed by the servo

drive.

Target velocity
60FFh

feedforward brque

Torque | Time constant of

gan | feedforward fiter
2008-16h |  2008-15n
Profie
acceleration/ | Max profile } Speed regulator
»| deceleration | velocty >O »{  2008-01h
6083h 607Fh 1 2008-02h
6084h

Time constant of | Torque
forque reference | limit value | Torque
™ fer 60ECh | mguiator - Encoder
20006 | GEH

Fig 7.4.1  Block diagram for the PV mode

7.4.1 Related objects

Control word 6040h

Bit Name Description

0 Switch on

1 Engble voltage If bitO to bit3 are all 1, the servo drive
2 Quick stop starts runnin

3 Enable operation 9

8 Halt

Status word 6041h
Bit Name Description
0: Target velocity not reached
10 Target reach 1: Target velocity reached
12 Drive follow the command value 0: The drive not follow command.
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| 1: The drive followcommand.

Sub- acce Data . Setting | Defau
Index index Name ss format Unit range It
603Fh | 00h | Error code RO | UINT16 o} o} 0
6040h | 00h | Control word RW | UINT16 0 0" 65535| O
6041h | 0Oh | Status word RO | UINT16 0 0" 65535| O
6060h 00h | Operation mode | RW | UINT16 o} o} 0
6061h | 00h | Mode display RO | UINT16 0 0 0
Max profile )
607Fh | 00h velocity RW | UDINT32 rpm 0" 13000| o
6063h | 00h | Position feedback | RO | DINT32 Erl‘fn?tder ) )
Position actual Comman
6064h | 00h value RO | DINT32 d unit 0 0
-130000
60FFh | 00h | Target velocity RW | DINT32 0.1rpm ‘ 0
130000
Positive torque .
60EOh | 00h limit value RW INT16 1% 0" 800 100
Negative torque )
60E1h | 00h limit value RW INT16 1% 0" 800 100
606Ch | ooh | Velocityactal | po | piNT32 | 0.1rpm 5 5
value
Torque actual
6077h 00h value RO INT16 1% o} o}
Profile )
6083h | 00h acceleration time | RW UINT16 ms 0" 32000| 100
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Profile )
6084h 00h deceleration time RW | UINT16 ms 0" 32000 | 100

7.4.2 Related functions

Index | Sub-index Name Description

Velocity When the difference between 60H€bnverted
into motor speed/RPM) and actual motor spe

606Dh 00h
threshold | s within 4606Dh, and theime reaches 606Eh,

the servo drive considers that the speed
reference is reached, sets status word 6041h
Velocity ls)iiélrw% I: 1 and activates the speed reached D(
window | This flag bitis valid only when the N signal
is valid in profile position mode and cyclic
synchronous velocity mode.

606Eh 00h

7.4.3 Recommended configuration

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
60FFh:target velocity Mandatory

6064h: position actual value Optional
606Ch:velocity actual value Optional
6083h: profile acceleration Optional
6084h: profile deceleration Optional
6060h: modes of operation 6061h: Modes of operation display | Optional

7.5Profile torque mode (PT)

In this mode of operation, the controller gives the target torque in 6071h to the servo drive.
Torque control is performed by the servo drive. The servo drive will supply actual position
value, actual velocity valuend actual torque value.
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Speed regulator | Max velocity
2001h:02h limit -
200th:03h | 607Fh |

Torque slope 6087h / \ Torque limit Torque

6072h regulator
4

> Filter

Target torque 6071h

Actual torque feedback
6077h

Fig 7.5.1 Block diagram for the PT mode

7.5.1 Related objects

Control word 6040h

Bit Function Description

0 Switch on

1 Engblevoltage If bitO to bit3 are all 1, the servo drive
2 Quick stop starts running

3 Enable operation '

8 Halt

Status word 6041h
Bit Function Description

0: Target torque not reached
10 Target Reach 1: Target torque reached
12 Internal limit active 0: Pos!t@on feedback not excgedi_ng_ limit
1: Position feedback exceeding limit
Index .SUb Name Access Data Unit Setting | Defau
index format range It
603Fh | 00h |Error code RO |UINT16 |0 0 0
6040h | 00h | Control word RW |UINT16 |0 0" 65535 |0
6041h | 00h |Status word RO |UINT16 |0 0" 65535 |0
6060h | 00h |Operation mode RW |UINT16 |0 0 0
6061h | 00h |Mode display RO |UINT16 |0 0 0
6063h | 00h " RO |DINT32 |[Encoder |8 o)
Position feedback unit
6064h | 00h " RO |DINT32 |[Command (& o}
Position actual value unit
6065h | 00h |Position deviation RW |UINT16 |Command |1 32000 |0
threshold excessive unit
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6067h | 00h |Position arrival RW |DINT32 |[Command [1° 32000 |d&
threshold unit

6068h | 00h |Position arrival RW [INT16 ms 0" 65535 |0
window

606Ch | 00h |Velocity actual value RO |DINT32 |0.1rpm o) o)

6071h | 00h |Target torque RW |INT16 1% 800 0

6072h | 00h |Max. torque RW |UINT16 |[1% 0" 800 200

6074h | 00h |Torque demand value| RO |INT16 1% o) 0

6077h | 00h |Torque actual value RO |INT16 1% o) 0

607Fh | 00h |Max profile velocity RW |UDINT32|rpm 0" 13000 |o

7.5.2 Related functions

1" Torque reached.

Index Sub-index Name Description

When the difference between the actual torqu
and based value is larger than 20@&Mh, the
Range of signal of torque reached is output, and status

word 604h bit10 is set to 1. When the differen
torque reached | js smaller than 200286h, the signal of torque
reached is invalid, and status word 60410 is
cleared to 0.

2002h 26h

2 Speed Limit in torque control:

Sub- Data

. Name Access Unit Setting
index

Default
format range

Index

Speed limit )
2002h | OBh RW INT16 N/A 0 2 0
source

Value | Description
0 The speed limit is set 002R0Ch
1 Reserved

2 The speed limit is lower value between 607Fh and motor actuabsp

7.5.3 Recommendedonfiguration

The basic configuration for the PT mode is as below table:

RPDO TPDO

6040h: control word 6041h: status word Mandatory
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6071h: target torque Mandatory

6087h: torque slope Optional
6064h: position actual value Optional
606Ch:velocity actual value Optional
6077h: torque actual value Optional

6060h: modes of operation 6061h: Modes of operation display Optional

7.6 Cyclic Synchronous Position Mode (CSP)

In this mode of operation, the host controller generates the posii@vanees and gives the
target position in 607Ah to the servo drive using cyclic synchronization. Position control, speed
control, and torque control are performed by the servo drive.

Speed offset 60B1h
Motor position feedback + Motor Max
iti i . regulator
Position offset 60 BO| Gear ratio N m Position regulato . spesd limit . m Speed 39.
6091h: 01h| 2003h- 02h U 2001h: 02h =
Target position 607A_6091h: 02h \/ ’ 607 Fh U 2001h: 03h
Speed
caculation
Torque offset
60B2h
n
? -
Filter Torquelimit Torque regulator Encoder
6072h
Actud torque feedback
6077h

Fig 7.6.1 Configuration block diagram for CSP mode
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7.6.1 Related object

Control word 6040h

Bit Function Description
0 Switch on
L Engble voltage If bitO to bit3 are all 1, the servo drive starts
2 Quick stop Funnin
3 Enable operation g
8 Halt
Status word 6041h
Bit Function Description
0: Target position not reached
10 Target Reach 1: Target position reached
0: Both position references and feedback not
11 Internal limit active exceeding limit
1: Position references or feedback exceeding li
0: Drive not following command
Drive follow thecommand 1: Drive following command
12 If the servo drive is in running state and starts tq
value o AN
execute position references, this bit is set to 1,
otherwise, it is set to O.
0: No position deviatioexcessive fault
13 Follow error : - S !
1: Position deviation excessive fault present
Index | 2 NameCode | access| Data type | Setting Unit setting | MF r ¢
index range value
603Fh | 00h Error code RO UINT16 o} o} o}
6040h | 00h Control word RwW UINT16 o] 0" 65535 0
6041h | 00h Statusword RO UINT16 o} 0" 65535 0
6060h | 00h | Operation mode | RW | UINT16 o} o} 0
6061h | 00h Mode display RO | UINT16 0 0 0
6062h | 00h Actual position RO DINT32 | Command unit o} -
6063h | 00h | Position feedback RO | DINT32 | Encoder unit ) )
6064h | oon | Fostionactial | po | piNT32 | Command unif
Position deviation
6065h | 00h threshold RW | UINT16 | Commandunitf 1° 32000| o
excessive
6067h | ooh | Tostonamival | o | piNT32 | Encoder unit | 0-65535 | 734
threshold
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6068h | oon | Positionamival | oy | yiNT16 ms 0-65535 | x10
window
so6Ch | oon | Vel actual | go | piNT3n 0.1rpm 5 5
6072h | 00h Max torque RW | UINT16 1% 0" 800 200
6074h | oon | rorquedemand | oo N6 1% 5 5
value
6077h | oon | rerqueactual | oo N6 1% 5 5
value
_231
607Ah | 00h Target position RwW DINT32 | Command unit +A 2231_1~ 0
o1h | Numeratoof Gear| o | ypiNT32 5 9 0
ratio 231
6091h Denominator of 1~ 28
02h . RW | UDINT32 0 ~ 10000
electronic gear -1
23T
60BOh | 00h Position offset | RW | DINT32 0 +A 2231_1~ 0
-1300000
60B1h | 00h Velocity offset RW | DINT32 0.01rpm ‘ 0
1300000
-1000
60B2h | 00h Torque offset RwW DINT32 0.1% 1000 0
60F4h | 00h Positional RO | DINT32 | Commandunitf & 5
deviation
7.6.2 Related function
1) Positioning completed:
Sub- o
Index . Name Description
index
6067h 00h Position arrival When the position deviation is within
threshold #6067h, and the time reaches 6068h, the
servo drive considers that the position is
reached, and sets status word 6041h bit10
6068h 00h Position window in position control mode. The position

reached signal is invalid when either of the
condtion is not met.

2) Following error window:

Index .SUb Name Description
index
Following error When the position deviation is higher than
6065h 00h 9 6065h, AL-09 is displayed on the keypad, a

window

bit13 of the statusvord is set to 1.
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7.6.3 Recommended configuration
The basic configuration for the CSP moddascribedn the following table:

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
607Ah: target velocity 6064h: position actual value Mandatory
6060h: modes of operation 6061h: Modes of operation display Optional

7.7 Cyclic Synchronous Velocity Mode CSV”

In this mode of operation, the host controller gives the target speed in 60FFh to the servo drive
using cyclicsynchronization. Speed control and torque control are performed by the servo
drive.

Torque offset
60B2h

Speed regulator )
o| 2001h: 02h 3 > Filter Torguelimit Torque regulator ¢

200th: 03h \_/ 6071h

‘Speed offset 60B:
Target speed60 FF|

Actual torque feedback
6077h

Fig 7.7.1 Configuration block diagram for CSV mode

7.7.1 Related objects

Control Word 6040

Bit Name Description
0 Switch on
1 Enable voltage ) . .
- If bitO to bit3 are all 1, the servo drive starts
2 Quick stop .
. running.
3 Enable operation
8 Halt

Status word 6041

Bit Name Description
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0: Target velocity not reached
10 Target Reached )
1: Target velocity reached
, 0: Drive not following command
12 Drive follow thecommand value ) .
1: Drive following command
Index .Sub Name code AcCess Data Sett?ng Setting Mf r ¢
index type unit range value
603Fh 00h Error code RO UINT16 0 0 0
6040h 00h Control word RwW UINT16 0 0" 65535 0
6041h 00h Status word RO UINT16 ) 0" 65535 0
6060h 00h Operation mode| RW UINT16 o) 0 0
6061h 00h Mode display RO UINT16 o) 0 0
6063h 00h Position RO | DINT32 | Encoder 3 3
feedback value unit
6064h 00h Position actual RO DINT32 Command 5 5
value unit
606Ch 00h Velocity actual | o | piNT32 | 0.1rpm 3 3
value
6077h 00h Torque actual | INT16 1% 8 8
value
607Fh 00h Max profile rw | UPINT3 o 0 13000 | &
velocity 2
6083h 00h Prc’ft'i';:‘:ce' RW | UINT16 ms 0 32000 | 100
6084h 00h Prc’ft'i'ri:ece' RW | UINT16 ms 0 32000 | 100
-1300000
60B1h 00h Velocity offset RW DINT32 0.01rpm ’ 0
1300000
-1000
60B2h 00h Torque offset RwW DINT32 0.1% 1000 0
60EOh 00h Forwﬁ‘rﬁttorq”e RW INT16 1% 0 800 100
. -130000
60FFh 00h Target velocity RwW DINT32 0.1rpm - 130000 0
7.7.2Related functions
Sub- o
Index index Name Description
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Velocity arrival
606Dh 00 threshold
606Eh | 00 Velocity

window

reached DO signal.

velocity mode.

When the difference between 60FFh (converted inf
motor speed/RPM) and actual motor speed is withi
#06Dh, and the time reaches 606Eh, the servo dri
considers that the speed reference is reached, sets
status word 6041h bitl0 = 1 and activates the spee

This flag bit is valid only when-®N signal is valid
in profile position mode and cyclic synchronous

7.7.3 Recommended configuration

The basic configuration for the CSV modeléscribedn the following table:

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
60FFh: target velocity Mandatory

6064h: position actual value Optional
606Ch: velocity actualalue Optional
6060h: modes of operation 6061h: Modes of operation display Optional

7.8 Cyclic Synchronous Torque Mode CST

In this mode of operation, host controller gives the target torque in 6071h to the servo drive
using cyclic synchronization. Torque control is performed by the servo drive. The servo drive
will supply actual position value, actual speed value and actupieealue

Speed regulator Max speed limit

2001h: 02h 607Fh
2001h: 03h

Torque offset 60B2h \

Target torque6071h

Torque limit

Fil
tter 6071h

Torque regulator

Fig 7.8.1 Confi

7.8.1 Related objects

6077h

guration block diagram for CST mode

Actual torque feedback

Control Word 6040h

Bit Name Description

0 Switch on

1 Enable voltage If bitO to bit3 are all 1, the servo
2 Quick stop drive starts running.

3 Enable operation
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8

| Halt

Status word 6041h

Bit Name Description
0: Target torque not reached
10 Target Reached 1: Target torque reached
. 0: Drive not following command

12 Drive follow the command value 1: Drive followingcommand

Index .SUb Name code access Data type Sett!ng Setting Mt T
-index unit range value
603Fh 00h Error code RO UINT16 o} o} o}
6040h 00h Control word RW UINT16 4 0" 65535 0
6041h 00h Status word RO UINT16 o} 0" 65535 0
6060h 00h Operation mode RW UINT16 0 4 0
6061h 00h Mode display RO UINT16 0 4 4
Position feedback Encoder
6063h 00h RO DINT32 . o} o}
value unit
. Command
6064h 00h Position actual value, RO DINT32 " o] o]
uni
606Ch 00h Velocity actual value RO DINT32 0.1rpm 0 0
6071h 00h Targettorque RW INT16 1% 800 0
6072h 00h Max torque RwW UINT16 1% 0" 800 200
6074h 00h Torque demand valug RO INT16 1% 0 0
6077h 00h Torque actual value RO INT16 1% o] o]
607Fh 00h Max profile velocity RW UDINT32 rpm 0" 13000 0
60B2h 00h Torque offset RW DINT32 0.1% ,'110(?(?0 0
60EOh 00h Forward torque limit RW INT16 1% 0" 800 100
7.8.2 Related functions
1" Torque reached
Sub- -
Index index Name Description
When the difference between the actual torqu
2002h 26 Torque reacheq and based value is larger than 20@8h, the
range torque reached signal
is output, and status word 6041h bit10 is set t(
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When the difference is smaller than 20&8h,
the torque reached signal is invalid, atatus
word 6041h bit10 is cleared to O.

7.8.3 Recommended configuration
The basic configuration for the CST modeléscribedn the following table:

RPDO TPDO Remarks
6040h: control word 6041h: status word Mandatory
6071h: target torque Mandatory

6064h: position actual value Optional
606Ch: velocity actual value Optional
6077h:torque actual value Optional
6060h: modes of operation 6061h: Modes of operation display Optional

7.9 Homing mode (HM)

This mode searches for home and determines the position relationship between home and zero
Home: mechanical home reference point, that is, the motor Z signal.

Zero: absolute zero point in the machine

After homing is completed, the motor stops attibme. Theelationship between home and

zero is set in 607Ch.

Home = Zero + 607Ch (Home offset)

When 607Ch = 0, the zero is the same as the home.

7.9.1 Related objects

Control Word 6040h

Bit Name Description
0 Switch on 1: Valid, 0: Invalid . .
1 Enable voltage 1: Valid, 0: Invalid get?sg to bit3 are all 1, the
2 Quick stop 1: Valid, O: Invalid : .
3 Enable operation 1: Valid, O: Invalid drive starts running.
0->1 Homing start
4 Homing star 1 Homing ongoing

1->0 Homing end

0: The servo drive determines whether to start homing
8 Halt according to bit4 setting.
1: The servo drive halts according to 605Dh.

Status word 6041h

Bit Name Description

0: Target position natached

10 | Target reached 1: Target position reached

0: Homing failed
1: Homing successful

12 Homing attained
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This flag bit is valid when the drive is in homing mode ir
running state and the target reached signal is active.

0: No homing error

13 Homing error 1: Homing timeout or deviation excessive
Sub- Data . Setting
Index index Name Access format Unit range Default
603Fh | 00h Error code RO | UINT16 o 0-65535 0
6040h | 00h Control word RW | UINT16 o 0-65535 0
6041h| 00h Status word RO | UINT16 o O-xFFFF 0
6060h | 00h | Operation mode| RW INT8 o} 0-10 0
6061h| 0O0h Mode display RO INT8 o 0-10 0
" Command
6062h | 0O0h Actual position RO DINT32 unit d -
. Command
6064h | 00h | Position feedbacl RO DINT32 unit d -
Position reached .
6067h | 0O0h RW | DINT32 | Encodemnit| 0-65535 734
threshold
6068h | 00h | Position window| RW INT16 ms 0-65535 x10
Torque actual
6077h| 00h g RO INT16 0.1% d 0
value
Speed actual
606Ch| 00h RO | DINT32 0.Irpm d -
value
6098h | 00h | Homing method| RW INT16 o} -1-35 0
First speed durini
O1h RW | UINT16 0.Irpm 0-20000 500
search forzero
6099h Second speed
02h | during search fof RW | UINT16 0.lrpm 0-10000 200
zero
609Ah | O0Oh | Accelerationtimg RW | UINT16 ms 0-1000 0
2001h| 1Eh |Decelerationtimg RW | UINT16 ms 100-65535| 10000
” . Command
60F4h | 00Oh |Position deviatiof RO DINT32 unit d d
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7.9.2 Related functions

1" Homing timeout

Index Sub-index name Description
Duration limit of If homing is not completed within the
2001h 1Eh . duration, AL-35 will be detected,
homing N L
indicating homing timeout.

7.9.3 Homingoperation

1" 6098h=1

Home: motor Z signal

Deceleration point: negative limit switch

a” Deceleration point signal inactive at homing start

Negative limit switch

Motion profile

Motor Z signal

Negative limit switch

Note¢e in the figure, fAHO represents high spec¢
When homing starts and-IRIH=0, the motor starts homing in negative direction at high speed.
After reaching the rising edge of thelRH signal, the motor decelerates and changes tarun
positive direction at low speed. After reaching the falling edge of iiHRsignal, the motor

stops at the first motor Z signal.
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b) Deceleration point signal active at homing start

Negative limit switch

Motion profile

—TU

Motor Z signal

Negative limit switch

When homing starts and-IRIH=1, the motoirectly starts homing in positive direction at low
speed. After reaching the falling edge of thé\RI signal, motor stops at first motor Z signal.
2)6098h=2

Home: motor Z signal

Deceleration point: positive limit switch

a Deceleration point signal inacéwat homing start

Positive limit switch

Motion profile ‘

Motor Z signal H

Positive limit switch

When homing starts andINH=0, the motor starts homing in positive direction at high speed.
After reaching the rising edge of thd¥H signal, the motor decelerates and changes to run in
negativedirection at low speed. After reaching the falling edge of thg¢HF signal, the motor
stops at the first motor Z signal.
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b~ Deceleration point signal active at homing start

Positive limit switch

Motion profile

| _o

Motor Z signal

Positive limit switch

When homing starts andINH=1, the motor directly starts homing in positive direction at low

speed. After reaching the falling edge efNH signal, motor stops at the first motor Z signal.
3" 6098h=3

Home: motor Z signal
Deceleration point: home switch
a Deceleration point signal inactive at homing start

Home switch

Motion profile | H

Motor Z signal H

Home switch signal

When homing starts and ORGP=0, the motor starts homing in positive direction at high speed.
After reaching the rising edge of the ORGP signal, the motor decelerates and thangeés
negative direction at low speed. After reaching the falling edge of the ORGP signal, the motor
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stops at the first motor Z signal.
b~ Deceleration point signal active at homing start

Home switch

L 4'
Motion profile |

Motor Z signal H

Home switch signal

When homing starts and ORGP=1, the motor directly starts homing in positive direction at low
speed. After reaching the falling edge of the ORGP signal, the motor stops at the first motor Z
signal
4" 6098h=4
Home: motor Z signal
Deceleration point: home swich
a Deceleration point signal inactive at homing start
Home switch

]

| L
Motion profile |

Motor Z signal

1T Y

Home switch signal

When homing starts and ORGP=0, the motor directly starts homing in positive direction at low
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speed. After reaching the rising edge of the ORGP signal, motor stopsmabfiostZ signal
b~ Deceleration point signal active at homing start

Home switch

-H
Motion profile 9 LR
Motor Z signal ﬂ
Home switch signal

When homing starts and ORGP=1, the motor directly starts homing in negative direction at high
speed. After reaching the falling edge of the ORGP signamtter decelerates and changes to

run in negative direction at low speed. After reaching the rising edge of the ORGP signal, the
motor stops at the first motor Z signal.

5) 6098h=5

Home: motor Z signal

Deceleration point: home switch

a Deceleration point signaactive at homing start
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Home switch

Motion profile | -H

Motor Z signal H

Home switch signal

When homing starts and ORGP=0, the motor directly starts homing in negative direction at high
speed. After reaching the rising edge of the ORGP signal, the motor decelerates and changes tc
run in positive direction at low speed. After reaching the faltidge of the ORGP signal, the

motor stops at the first motor Z signal.

b~ Deceleration point signal active at homing start

Home switch

]

Motion profile L,

Motor Z signal ﬂ

Home switch signal
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When homing starts and ORGP=1, the motor directly starts homing in positive direction at low

speed. Aftereaching the falling edge of the ORGP signal, the motor stops at the first motor Z
signal.

6~ 6098h=6
Home: motor Z signal
Deceleration point: home switch

a Deceleration point signal inactive at homing start
Home switch

Motion profile L

Motor Z signal Li

Home switch signal

When homing startsnd ORGP=0, the motor directly starts homing in positive direction at low

speed. After reaching the rising edge of the ORGP signal, the motor stops at the first motor Z
signal.

b~ Deceleration point signal active at homing start

Home switch

]

Motion profile

Motor Z signal ﬂ

Home switch signal

il
e U
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When homing starts and ORGP=1, the motor directly starts homing in positive direction at high
speed. After reaching the falling edge of the ORGP signal, the motor decelerates and changes t
run in negative direction at low speédter reaching the rising edge of the ORGP signal, the

motor stops at the first motor Z signal.

7 6098h=7
Home: motor Z signal
Deceleration point: home switch
a Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

I Positive limit switch

i i H
Moation profile }73

Motor Z signal H

Home switch signal

Positive limit switch

——
When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If the motor does not reach the limit switch, it decelerates and changes to run in negative
direction at low speed after reachingjmg edge of the ORGP signal. After reaching falling edge

of the ORGP signal, the motor stops at first motor Z signal

b~ Deceleration point signal inactive at homing start, reaching positive limit switch
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Home switch

Positive limit switch
H
[
Motion profile >
< t H
Motor Z signal |—|
Home switch signal
Positive limit switch [—

When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If the motor does not reach the limit switch, it automatically changes to run in negative
direction at high speed. After reaching the rising edge of th@>$gnal, the motor decelerates
and continues to run in negative direction at kpged. Aftereaching the falling edge of ORGP
signal, the motor stops at first motor Z signal.

¢ Deceleration point signal active at homing start

Home switch
Positive limit switch
C
1
Motion profile C:i"—‘
|
|
!
Motor Z signal ﬂ
Home switch signal
Positive limit switch

When homing starts and ORGP=1, the motor directly starts homing in negative direction at low

speed. After reaching the falling edge of the ORGP signal, the motor stops at the first motor Z
signal.
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8 6098h=8

Home: motor Z signal

Deceleration point: home switch

a) Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

Positive limit switch

Motion profile oL

Motor Z signal

Home switch signal

Positive limit switch

——

When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If the motor does nefach the limit switch, it decelerates and changes to run in negative
direction at low speed after reaching the rising edge of the ORGP signal. After reaching the
falling edge of the ORGP signal, the motor changes to run in positive direction at low speed.
After reaching the rising edge of the ORGP signal, the motor stops at the first motor Z signal.

b~ Deceleration point signal inactive at homing start, reaching positive limit switch
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Home switch

Positive limit switch

Motion profile -l -H
L
Motor Z signal
Home switch signal
Positive limit switch

When homing starts and ORGP=0, the moteedally starts homing in positive direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGP signal, the motor decelerates in
negative diretion at low speed. After reaching the falling edge of the ORGP signal, the motor
changes to run in positive direction at low speed. After reaching the rising edge of the ORGP
signal, the motor stops at the first motor Z signal.

¢ Deceleration point signailctive at homing start, not reaching positive limit switch

Home switch

Positive limit switch
|
Motion profile -L
. L
Motor Z signal
Home switch signal
Positive limit switch
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When homing starts and ORGP=1, the motor directly starts homing in negative direction at low
speed. The motor changes to run in positive direction at low speecdeaftbing the falling

edge of the ORGP signal. After reaching the rising edge of the ORGP signal, the motor stops at
the first motor Z signal.

9" 6098h=9

Home: motor Z signal

Deceleration point: home switch

a Deceleration point signal inactivefaming start, not reaching positive limit switch

Home switch

Positive limit switch
Motion profile
H L
-L
Motor Z signal
Home switch signal
Positive limit switch

When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If the motor does not reach the limit switch, the motor decelerates wepdisitttion at

low speed after reaching the rising edge of the ORGP signal. After reaching the falling edge of
the ORGP signal, the motor changes to run in positive direction at low speed. After reaching the
rising edge of the ORGP signal, the motor stathe first motor Z signal.

b~ Deceleration point signal inactive at homing start, reaching positive limit switch
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Home switch

Positive limit switch
-
H B
Motion profile q
Motor Z signal %'l
Home switch signal
Positive limit switch ’7

When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If thenotor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGP signal, the motor decelerates in
positive direction at low speed. After reaching the falling edge of the ORG&,sihe motor
changes to run in negative direction at low speed. After reaching the rising edge of the ORGP
signal, the motor stops at the first motor Z signal.

¢ Deceleration point signal active at homing start

Home switch

Positive limit switch
| J
Motion profile
L
-1

Motor Z signal

Home switch signal

Positive limit switch

Whenhoming starts and ORGP=1, the motor directly starts homing in positive direction at low
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speed. After reaching the falling edge of the ORGP signal, the motor changes to run in negative
direction at low speed. After reaching the rising edge of the ORGR, glgmanotor stops at the
first motor Z signal

10° 6098h=10

Home: motor Z signal

Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch
Positive limit switch
\ |
\
L
H L :
Motion profile :‘)
Motor Z signal H
Home switch signal
Positive limit switch

When homing starts andR®&P=0, the motor directly starts homing in positive direction at high
speed. If the motor does not reach the limit switch, the motor decelerates in positive direction at
low speed after reaching the rising edge of the ORGP signal. After reaching thieefddim of

the ORGP signal, the motor continues running in positive direction at low speed and the motor
stops at the first motor Z signal.

b~ Deceleration point signal inactive at homing start, reaching positive limit switch
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Home switch

Positive limit switch
H
Motion profile Q H
L
Motor Z signal
Home switch signal
Positive limit switch ’7

When homing starts and ORGP=0, the motor directly starts homing in positive direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGRisifre motor decelerates and
resumes to run in positive direction at low speed. After reaching the falling edge of the ORGP
signal, the motor stops at the first motor Z signal.

¢ Deceleration point signal active at homing start

Home switch

Positive limit switch
[ |
Motion profile
Motor Z signal H
Home switch signal
Positive limit switch

When homing starts and ORGP=1, and the motor directly starts homing in positive direction at

low speed. After reaching the falling edge of the ORGP signal, the motor stops at the first motor
Z signal.

11" 6098h=11
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Home: motor Z signal
Deceleration point: home switch
a Deceleration point signal inactive at homing start, not reaching negative limit switch

Home switch

Motion profile

Motor Z signal ﬂ

Home switch signal

When homing starts and ORGP=0, the motor directly starts homing in negative direction at high
speed. Ithe motor does not reach the limit switch, the motor decelerates and runs in negative
direction at low speed after reaching the rising edge of the ORGP signal. After reaching the
falling edge of ORGP signal, the motor stops at first motor Z signal.

b~ Decekration point signal inactive at homing start, reaching negative limit switch

Home switch

Negative limit switch
I
Motion profile
-H
H L

Motor Z signal ﬁ

Home switch signal

Negative limit switch

When homing starts and ORGP=0, the motor directly starts homing in negative direction at high
speed. If the motor reaches the limit switch, the matwomatically changes to run in positive
direction at high speed. After reaching the rising edge of the ORGP signal, the motor decelerate
and continues to run in negative direction at low speed. After reaching the falling edge of the
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ORGP signal, the ntor stops at the first motor Z signal.
¢ Deceleration point signal active at homing start

Home switch

Negative limit switch
— |
L
Motion profile D
1
|
Motor Z signal
Home switch signal

Negative limit switch

When homing starts and ORGP=1, and the motor directly starts homing in positive direction at

low speed. After reaching the falling edgfecthe ORGP signal, the motor stops at the first motor
Z signal.

1Z° 6098h=12
Home: motor Z signal
Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching negative limit switch
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Home switch

Negative limit switch

\ |
Moation profile CI:_Hi
9
|
Motor Z signal ﬂ

Home switch signal

Negative limit switch

When haning starts and ORGP=0, the motor starts homing in negative direction at high speed.
If the motor does not reach the limit switch, the motor decelerates and changes to run in positive
direction at low speed after reaching the rising edge of the ORGP. giffjealreaching the

falling edge of the ORGP signal, the motor changes to run in negative direction at low speed.
After reaching the rising edge of the ORGP signal, the motor stops at the first motor Z signal.

b™ Deceleration point signal inactive at hioigy start, reaching positive limit switch

Home switch
Negative limit switch
-H
Motion profile ( H L
Sk

Motor Z signal |_|

Home switch signal

Negative limit switch
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When homing starts and ORGP=0, the motor starts homing in negative direction at high speed.
If the motor reaches the limit switch, the motor automatically changes to run in positive

direction at high speed. After reaching the rising edge of the ORGP signal, the motor decelerate:
and runs in positive direction at low speed. After reaching the falling edge of the ORGP signal,
the motor changes to run in negative direction at low spdegt. kaching the rising edge of

ORGP signal, the motor stops at first motor Z signal.

¢” Deceleration point signal active at homing start

Home switch

Negative limit switch
T
Motion profile L

a7
i
Motor Z signal H

Home switch signal

Negative limit switch

When homing starts and ORGP=1, the motor starts homing in positive directionsatele:
After reaching the falling edge of the ORGP signal, the motor changes to run in negative

direction at low speed. After reaching the rising edge of the ORGP signal, the motor stops at the
first motor Z signal.

13" 6098h=13

Home: motor Z signal

Decelertion point: home switch

b) Deceleration point signal inactive at homing start, not reaching negative limit switch
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Home switch

Negative limit switch

- 47

L
Motion profile C .

Motor Z signal

Home switch signal

Negative limit switch

When homing starts and ORGP=0, the motor starts homing in negative direction at high speed.
If the motor does natach the limit switch, the motor decelerates and runs in negative direction
at low speed after reaching the rising edge of the ORGP signal. After reaching the falling edge
of the ORGP signal, the motor changes to run in positive direction at low spesdeathing

the rising edge of the ORGP signal, the motor stops at the first motor Z signal.

c) Deceleration point signal inactive at homing start, reaching negative limit switch

Home switch

Negative limit switch

Motion profile (4@

Motor Z signal

-y

Home switch signal

Negative limit switch

When homing starts and ORGP=0, the motor stamsifg in negative direction at high speed.

If the motor reaches the limit switch, the motor automatically changes the direction and runs in
positive direction at high speed. After reaching the rising edge of the ORGP signal, the motor
decelerates and chagyto run in positive direction at low speed. After reaching the falling edge
of the ORGRsignal, thanotor changes to run in positive direction at low speed. After reaching
the rising edge of the OPGP signal, the motor stops at the first motor Z signal.
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¢” Deceleration point signal active at homing start

Home switch

Negative limit switch

-|:

]
i
A

Motor Z signal Ll‘

Home switch signal

Motion profile

Negative limit switch

When homing starts and ORGP=1, the motor directly starts homing in positive direction at low
speed. After reaching the falling edge of the ORGP signal, the motor changemtpasitive

direction at low speed. After reaching the rising edge of ORGP signtar stops afirst motor
Z signal.

14 6098h=14
Home: motor Z signal
Deceleration point: home switch

a) Deceleration point signal inactive at homing start, not reaching weditit switch

Home switch

Negative limit switch

Motion profile 4" !

Motor Z signal F‘

Home switch signal

Negative limit switch

When homing starts and ORGP=0, the motor starts homing in negative direction at high speed.
If the motor does not reach the limit switch, the motor decelerates and runs in negative direction
at low speedfter reaching the rising edge of the ORGP signal. After reaching the falling edge
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of the ORGP signal, the motor continues to run in negative direction at low speed, then the
motor stops at the first motor Z signal.

b” Deceleration point signal inactivetaming start, reaching negative limit switch

Home switch

Negative limit switch

Motion profile (

&
Motor Z signal T

Home switch signal

Negative limit switch

When homing starts and ORGP=0, the motor starts homing in negative direction at high speed.
If the motor reaches the limit switch, the motor automatically changes the directiamand r
positive direction at high speed. The motor decelerates and runs in negative direction at low
speed after reaching the rising edge of the ORGP signal. After reaching the falling edge of the
ORGP signal, the motor stops at the first motor Z signal.

¢ Deceleration point signal active at homing start

Home switch

Negative limit switch

Motion profile

_ 1 _.q..

Motor Z signal

Home switch signal

Negative limit switch

When homing starts and ORGP=1, the motor starts homing in negative direction at low speed.
After reaching the falling edge of the ORGP signal, the motor stops at the firstZrsgoral.
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15" 6098h=17

Home: negative limit switch

Deceleration point: negative limit switch

a Deceleration point signal inactive at homing start

Negative limit switch

S

Moation profile

Negative limit signal

The RINH signal is inactive initially. The motor starts homing in negative direction at high
speed. After reaching the rising edge of thENRI signal, the motor decelerates and changes to
run in positive direction at lowpeed. Aftereaching the fallinggdge of the RNH signal, the
motor stops.

b~ Deceleration point signal active at homing start

Negative limit switch

b

Motion profile L

Negative limit signal

The RINH signal is active initially, and the motor directly starts homing in positive direction at
low speed.

After reaching the fling edge of the RNH signal, the motor stops.

16" 6098h=18

Home: positive limit switch

Deceleration point: positive limit switch

a Deceleration point signal inactive at homing start
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Positive limit switch

Motion profile ! H

Positive limit signal

The FINH signal is inactivenitially. The motor starts homing in positive direction at high
speed.

After reaching the rising edge of thd¥H signal, the motor decelerates and changes to run in

negative direction at lospeed. Aftereaching the falling edge of thelNH signal, tle motor
stops.

b~ Deceleration point signal active at homing start
Positive limit switch

Motion profile C_-L_‘

Positive limit signal

The FINH signal is active initially, and the motor directly starts homing in negative direction at
low speed.

After reaching the falling edge of thelRH signal, the motor stops.

177 6098h=19
Home: home switch
Deceleration point: home switch
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a Deceleration point signal inactive at homing start

Home switch

Motion profile | H

Home switch signal

The ORGP signal is inactive initiallfhe motor starts homing in positive direction at high

speed. After reaching the rising edge of the ORGP signal, the motor decelerates and changes tc
run in negative direction at low speed. After reaching the falling edge of the ORGP signal, the
motor stop.

b~ Deceleration point signal active at homing start

Home switch
| C |
-1
Motion profile L

Home switch signal

The ORGP signal is active initially, and the motor directly starts homing in negative direction at
low speed.
After reaching the falling edge of the ORGP signal, the mabqss

18" 6098h=20

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start
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Home switch

Motion profile I )

Home switch signal

The ORGP signal is inactive initially, and the motor starts homing in positive direction at low
speed.

After reaching the rising edge of the ORGP signal, the motor stops.

b~ Deceleration point signal active at homing start

Home switch
—
C
»)

!

Home switch signal

Motion profile (
L

The ORGP signal is active initially. The motor starts homing in negative direction at high speed.
After reaching the falling edge of the ORGP signal, the motor decelerates and changes to run in
positive direction at low speed.

After reaching the rising edge of the ORGP signal, the motor stops.

19" 6098h=21

Home: home switch

Deceleration point: home svitch

a Deceleration point signal inactive at homing start
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Home switch

L 1
] P

Motion profile q—'H—{

Home switch signal

The ORGP signal is inactive initially. The motor starts homing in negative direction at high
speed. After reaching the rising edge of the ORGP signal, the motorrdezsknd changes to

run in positive direction at low speed. After reaching the falling edge of the ORGP signal, the
motor stops.

b~ Deceleration point signal active at homing start

Home switch

s

Motion profile P)

Home switch signal

The ORGP signal is active initially, and thetor directly starts homing in positive direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor stops.

20° 6098h=22

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start
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Home switch

C
@ Sl

g""‘

Motion profile

Home switch signal

The ORGP signal is inactive initially, and the motor directly starts homing in negative direction
at low speed.

After reaching the rising edge of the ORGP signal, the motor stops.

b~ Deceleration point signal active at homstgrt

Home switch

Motion profile >}

Home switch signal

The ORGP signal is active initially. The motor starts homing in positive direction at high speed.
After reaching the falling edge of the ORGP signal, the motor decelerates and changes to run in

negative direction at lowpeed. After reaching the rising edge of the ORGP signal, the motor
stops.

217 6098h=23
Home: home switch
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Deceleration point: home switch
a Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

L ]
C
| H

Moation profile |

Gl

Home switch signal

The ORGP signal is inactive initially. The motor starts homing in positive direction at high
speed. If the motor does not reach the limit switch, it decelerates and changes to run in negative
direction at low speed after reaching the rising edge dDR@P signal. After reaching the

falling edge of the ORGP signal, the motor stops.

b~ Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch

Positive limit switch

Motion profile ‘

. w
d

Motor Z signal

Home switch signal

Positive limit switch

—

The ORGP signal is inactive initially, and the motor stadming in positive direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGP signal, the motor decelerates and
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continues to run in negaé direction at low speed. After reaching the falling edge of the ORGP
signal, the motor stops.

¢ Deceleration point signal active at homing start

Home switch

b
Motion profile d'—l

Home switch signal

The ORGP signal is active initially, and the motor directly starts hominggitine direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor stops.

27" 6098h=24

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch
Motion profile | H
| c
¥
Home switch signal

The ORGP signal is inactive initially, and the motor starts homing in positive direction at high
speed.

If the motor does not reach the itrawitch, it decelerates and changes to run in negative
direction at low speed after reaching the rising edge of the ORGP signal. After reaching the
falling edge of the ORGP signal, the motor changes to run in positive direction at low speed,
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and stops ahe rising edge of the ORGP signal.
¢ Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch

Positive limit switch

| =

Motion profile

C A

-

Home switch signal

Positive limit signal

The ORGP signal is inactive initially, and the motor starts homing in positive direction at high
speed.

If the motor reaches the limit switch, it automatically changes to run in negative direction at

high speed.

After reaching the rising edge of the ORGP signal, the motor decelerates and continues to run ir
negative direction at low speed. After reiaghthe falling edge of the ORGP signal, the motor
changes to run in positive direction at low speed, and stops at the rising edge of the ORGP
signal.

¢ Deceleration point signal active at homing start

!

Home switch

-
_
C

-L

O

Motion profile (

Home switch signal

The ORGP signal is activsitially, and the motor directly starts homing in negative direction at
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low speed.

After reaching the falling edge of the ORGP signal, the motor changes to run in positive
direction at low speed.

After reaching the rising edge of the OR&&nal,the mobr stops.

23 6098h=25

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching positive limit switch

Home switch

Motion profile l _D

Home switch signal

The ORGP signal is inactive initially, and the mattarts homing in positive direction at high
speed. If the motor does not reach the limit switch, it decelerates and continues to run in
positive direction at low speed after reaching the rising edge of the ORGP signal. After reaching
the falling edge of th ORGP signal, the motor changes to run in negative direction at low speed,
and stops at the rising edge of the ORGP signal.

b™ . Deceleration point signal inactive at homing start, reaching positive limit switch
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Home switch

- Positive limit switch

L ]
[E C \
H
Mation profile )

<N
G

Home switch signal

Positive limit signal

The ORGP sigrias inactive initially, and the motor starts homing in positive direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGP signal, tbedectlerates and

resumes to run in positive direction at low speed. After reaching the falling edge of the ORGP
signal, the motor changes to run in negative direction at low speed, and stops at the rising edge
of the ORGP signal.

¢ Deceleration point sitpl active at homing start

Home switch

|

Motion profile ] D

Home switch signal

Positive limit signal

The ORGP signal is active initially, and the motor directly starts homing in positive direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor changes to run in negative
direction at low speed.

After reaching the rising edge of the OR&&nal,the motor stops.
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24 6098h=26

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching positive limit switch

Motion profilel <>

Home switch signal

Home switch

Positive limit signal

The ORGP signal is inactive initially. The motor starts homing in positive direction at high
speed. If the motor does not reach the limit switch, it decelerates and continues to run in
positive direction at low speed after reaching thimg edge of the ORGP signal. After reaching
the falling edge of the ORGP signal, the motor stops.

b~ Deceleration point signal inactive at homing start, reaching positive limit switch

Home switch

Positive limit switch

L1
@ C |
Motion profile }—H_j

Home switch signal

Positive limit signal

The ORGP signal is inactive initially, attte motor starts homing in positive direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in negative direction
at high speed. After reaching the rising edge of the ORGP signal, the motor decelerates and
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resumesd run in positive direction at lospeed. Aftereaching the falling edge of the ORGP
signal, the motor stops.

¢ Deceleration point signal active at homing start

Home switch

\
—
Motion profile —D

Home switch signal

Positive limit signal ,_
The ORGP signal is active initially, and the madaectly starts homing in positive direction at
low speed.
After reaching the falling edge of the ORGP signal, the motor stops.
25" 6098h=27
Home: home switch
Deceleration point: home switch
a Deceleration point signal inactive at homing start

Home switch

C
Motion profile C—'H—’

Home switch signal

The ORGP signal is inactive initially. The motor starts homing in negative direction at high
speed. If the motor does not reach the limit switch, it decelerates and changes tpositive
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direction at low speed after reaching the rising edge of the ORGP signal. After reaching the
falling edge of the ORGP signal, the motor stops.

b~ Deceleration point signal inactive at homing start, reaching negative limit switch

Home switch

Negative limit switch -
L

D

Motion profiIeC H <_)

Home switch signal

Negative limit signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in positive direction
at highspeed. Aftereaching the rising edge of the ORGgmhsl, the motor decelerates and
continues to run in positive direction at low speed. After reaching the falling edge of the ORGP
signal, the motor stops.

¢ Deceleration point signal active at homing start

Home switch

Motion profile ;

Home switch signal

The ORGP signal is #ee initially, and the motor directly starts homing in positive direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor stops.

26" 6098h=28
Home: home switch
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Deceleration point: home switch
a Deceleration point signal inae¢ at homing start
Home switch

[
LE Sl —

Moation profile |
»

C
—S

Home switch signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speed. If the motor does not reach the limit switch, it decelerates and changes to run in positive
direction & low speed after reaching the rising edge of the ORGP signal. After reaching the
falling edge of the ORGP signal, the motor changes to run in negative direction at low speed,
and stops at the rising edge of the ORGP signal.

b™ Deceleration point signal icive at homing start, reaching positive limit switch

Home switch

Negative limit switch !
.

[
[B c
-H
C_H L
Motion profile C:D'

Home switch signal

Negative limit signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speed. If the motor reaches the limit switch, it automatically changes to positive direction

at highspeed. Aftereaching the rising edge of the ORGP signal, the motor decelerates and
continues to run in positive direction at low speed. After reaching the falling edge of the ORGP
signal, the motor changes to run in negatlirection at low speed, and stops at the rising edge
of the ORGP signal.

¢” Deceleration point signal active at homing start
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Home switch

Motion profile E‘_‘)

Home switch signal

The ORGP signal is active initially, and motor directly starts homing in positive direction at low
speed. After reaching the falling edge of the ORGP signal, the motor changes to run in negative
direction at low speed. After reaching the rising edge o©fR&Psignal,the motor stops.

27" 6098h=29

Home: home switch

Deceleration point: home switch

a Deceleration point signal inactive at homing start, not reaching negative limit switch
Home switch

L 1
b P

Motion profile CI |

Home switch signal

Negative limit signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speed. If the motor does not reach thetlswitch, it decelerates and continues to run in

negative direction at low speed after reaching the rising edge of the ORGP signal. After
reaching the falling edge of the ORGP signal, the motor changes to run in positive direction at
low speed, and stogd the rising edge of the ORGP signal.

b~ Deceleration point signal inactive at homing start, reaching negative limit switch
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Home switch

Negative limit switch -
I

[
[Bc
-H

C
Motion profile H - Q

Home switch signal

Negative limit signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speedlf the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed. After reaching the rising edge of the ORGP signal, the motor decelerates and
changes to run in negative direction at low speed. After reachirigllihg edge of the ORGP

signal, the motor changes to run in positive direction at low speed, and stops at the rising edge
of the ORGP signal.

¢ Deceleration point signal active at homing start

Home switch

IR

—
C
Motion profile - LJ
]
o

Home switch signal

Negative limit signal

The ORGP signal is activeitially, and the motor directly starts homing in negative direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor changes to run in positive
direction at low speed.

After reaching the rising edge of the OR&§nal,the moto stops.

28" 6098h=30

Home: home switch
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Deceleration point: home switch

Home switch

L 1
[B o

Motion profile C

Home switch signal

Negative limit switch

The ORGP signal is inactive initially. The motor starts homing in negative direction at high
speed. If the motor does not reach the limit switch, it deatls and continues to run in
negative direction at low speed after reaching the rising edge of the ORGP signal. After
reaching the falling edge of the ORGP signal, the motor stops.

b~ Deceleration point signal inactive at homing start, reaching negatiiesiitch

Negative limit switch ~Home switch

i

Motion profile H -

Home switch signal

Negative limit signal

The ORGP signal is inactive initially, and the motor starts homing in negative direction at high
speed. If the motor reaches the limit switch, it automatically changes to run in positive direction
at high speed. Aér reaching the rising edge of the ORGP signal, the motor decelerates and
changes to run in negative direction at low speed.

After reaching the falling edge of the ORGP signal, the motor stops.

¢” Deceleration point signal active at homing start
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Home switch

[
=

Motion profile -]
Home switch signal

Negative limit signal

The ORGP signal is active initially, and the motor directly starts homing in negative direction at
low speed.

After reaching the falling edge of the ORGP signal, the motor stops.

29" 6098h=3132

These modes are nadefined in CiA402.

30" 6098h=3334

Home: Z signal

Deceleration point:None

Homing method 33:The motor runs in negative direction at low speed, and stops at the first
motor Z signal.

Homing method 34:The motor runs in positive direction at low speed, dodssat the first
motor Z signal.

N

)

G
Motor Z signal T T

31" 6098h=35
The current position is the home. The motor starts homing after the homing signal is triggered.
32) 6098h=1
Motor starts homing after the homing signal is triggered, which meaidrume is recorded
when 608h=35.
7.9.4 Recommended configuration
| RPDO | TPDO | Remark |
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6040h control word 6041h status word Required
6098h Homing method Optional
609AH Homing acceleration Optional

6064h position actual value Optional
6060h modes of operation 6061h: Modes of operation display | Optional

7.10Auxiliary Function
Servo drives supply auxiliary function in order to make sure system work correctly.
7.10.1 Setting password

Setting password

PR PV PT [CSP [CSVICST HM

(Avoid modifying parameters by mistdke
Setting range Setting unit Mfr O6s When enabled
2008h02h 0~9999 N/A 0 Restart
Function code Mapping Data type Accessibility
So01 N UINT16 RW
Settingpassword is used to avoid modifying

par :

means password is invalid and users can modify parameters anytime. If users want to use this

function, please set a password for this parameter and restart servhjdhienction is valid.

Except monitor function parameters, most auxiliary function and main function parameters can
be modified when the password is input into this parameter. If password is not input, err will
occur.Master station is used tperate SDO to return to stop code.
7.10.2 Servo drive status display

Servo drive status display PP PV [PT [CSPICSV [cST HM|

Setting range Setting unit Mf r 6s When enabled
2008h0ANh 0~38 N/A 2 Immediate
Function code Mapping Data type Accessibility
So09 N UINT16 RW
Setting Definition Setting Definition
value value
0 Servo drive output current 14 DI8~DI5 status display
1 Servo drive bus voltage 15 DIl4~Dl1status display
2 Servo motor rotating speed 16 Other outputnterface status displa
Servo motor feedback pulse _ .
3 displays high 5 digits. 17 DO4~DO1 status display
4 Servo motor feedchl_< pulse 18 Drive current temperature displa
displays low 5 digits
Servo motor feedback spee S,
5 displays high 5 digits 19 Rotating inertia display
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Servo motor feedback spee

6 displays low 5 digits 20 Output torque display
Given command pulse .
/ numbers display high 5digitg 21 Current gain group
Given command pulse : ;
8 numbers display low 5 digits 22 Discharge time
9 Given command pulse error 23 Encoder absolute position high
numbers digit pulse
10 Given speed o4 Encoder absoFI)uutggosmon laahigit
. High 5digits of number of turns of
11 Given torque 25 encoder absolute position
Low 5 digits of number of turns of
12 Reserved 26 encoder absolute position
13 Reserved 27-37 Reserved

The parameter is to set default display contetielypad. Refeto next table about the display item:

7.103 Fan setting

Fan control [PP PM PT [csp [csV [csT
Setting range | Setting unit Mfr és When enabled
0~2 N/A 2 Immediate
2008h1Bh | Function code Mapping Data type Accessibility

S0-26 N UINT16 RW

0: Fan is controlled by temperature.

1: As soon as power on, fan starts to run.

2: Fan is controlled by servo drive
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S0-26=0, when radiator temperature reaches sdgimgerature, fan starts to run; when radiator

temperature is lower than £3-5N , fan stops running.
S0-26=2, fan starts to run when servo drive is running or temperature is higher thak\4&n
servo drive is stopped or radiator temperature is Idknaar 4N ;, fan will keep running for

500ms before stop.

Fan temperature setting PRPV[PT[CSPICSV[CST [HM|
Setting range | Setting unit Mf r 6s When enabled
2008h1Ch 10~100 & 45 Immediate
Function code Mapping Data type Accessibility
So-27 N UINT16 RW
7.10.4 Parameter copy
Parameter copy PP [PM [PT [CSP [CSV [CST HM]
Setting range Settingunit | Mf r &'s When enabled
Fourparameter N/A 0000 Immediate
Function code Mapping Data type Accessibility
So44 N UINT16 RW
goog
A Copy function
0 Inval_id
2008h2Dh : v
[ B | Copy motor parameters
0 Invalid
1 Valid
C | Copy gain parameters
0 Invalid
1 Vaid
iCopy notch filter parameters
0 Invalid
1 Valid
7.10.5 Reverting to Mfrés Val ue
When there is disorder with .parameters, mf |
Related Parameters
Reverting t dPPRPTGSPCSMa I8¢ HM|
Setting Range| Setting Unit Mfr és Effect
2008h32h 0~1 N/A 0 Restart
Function code Mapping Data type Accessibility
So49 N UINT16 RW
The procedureis:set89 =1 and hol ding press SET key f
seconds,ab ar ameters revert to mfrds value autor
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7.10.6 Motor Protection Function

(1) Motor Overload Protection

Servo motor output current continuously generates heat, and releases rsataoiadings
When generated heat is more than released heat, tawiperaturevill rise. Overhigh
temperature can lead to motor excitatioss and damage. Servo drive provides motor overload
protection in case of owdtigh temperature.

Setting motor overload protection (20086h) can set motor overload fallt AL-06" time. In
geneal, 2008h26h remains default value. Under below condition, 262@&h can be modified
by motor heating state.

0 totcasion of higher operating ambient temperature for servo motor;

0 tobcasion that servo motor runs circularly, -dinee motion periods short and frequent
switching;

(1) Related Parameter

Motor overload coefficient settingPRPV PT[CSRICSMICSTHM]
Setting Range| Setting Unit Mfr 6s Effect
2008h26h 1~500 % 100 Immediate
Function code Mapping Data type Accessibility
So-37 N UINT16 RW

600

So-37=100 So- 37>100

500

alar
timanzloo

Aunit 300!
S

200

100

0 12 14 16 18 2 22 24 26 28 3

Overload tines
Fig 7.10.1Motor overload curve and alarm time curve graph

(2) Motor lock-rotor protection

Motor speed is almost 0 when semwmtor lockrotor occurs, but actual current is very high,
servo drive and servo motor may tiemaged because of long time lackor, therefore, servo
drive provides the motor loetotor protection to prevent the damage from excessive
temperature in the situation of motor leaktor.

Related Parameter

Motor lock-rotor protection  [PRPM[PTCSPICSMICST [HM|
Setting Range| Setting Unit Mf r 6s Effect
2008h23h :
0~1 N/A 1 Immediate
Function code Mapping Data type Accessibility
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So34 N | UuINT1E | RW

Delay time of lockrotor protectiofPRPV PT[CSRICSMICSTHM|
Setting Range| Setting Unit Mfr és Effect
2008h29h 10~1000 10ms 100 Immediate
Function code Mapping Data type Accessibility
So40 N UINT16 RW

(3) Motor overheat protection

Motor overheat protection  [PRPV[PT|CSRICSV[CSTHM|
Setting range Setting unit Mf r O6s When enabled
0~1 N/A 0 Immediate
2008h33h : , _—
Function code Mapping Data type Accessibility
So50 N UINT16 RW
0: Invalid 1: Valid
Motor disconnected protection of temperature detection
(&} PT [csk [cs¥ [est [HM
Setting range Setting unit Mfr és When enabled
2008h34h 0~1 N/A 1 Immediae
Function code Mapping Data type Accessibility
So51 N UINT16 RW

0: Invalid 1: Valid

7.107 DI Terminals Filter Function

Servo drive has 8 DI terminals.

DI terminal filter settingif terminal signal has interference, users can carry on filter processing
by setting 2008{27h° 2008h2Eh.

DIl fitertime PP [PM P11 [csP [csV [csT

Setting Range| Setting Unit Mf r 6s Effect
2008h27h 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po438 UINT16

N RW
2008h28h | DI2fitertime  [PR [PV PT [CSP [csV [csT
20
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Setting Range| SettingUnit Mfr 6s Effect
0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po439 N UINT16 RW
DI3fitertime PP [PM [T [cSP [csV [csT
Setting Range| Setting Unit Mfr 6s Effect
2008h29h 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po440 N UINT16 RW
DI4 filter time PP PV [PT [csk [csV [csT M|
Setting Range| Setting Unit Mf r 6s Effect
2008h2Ah 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po441 N UINT16 RW
DI filter me PP P PT [cSP [csV [cST M|
Setting Range| Setting Unit Mf r 6s Effect
2008h2Bh 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po442 N UINT16 RW
DI6 fitertime PP [PM P11 [csP [csV [cST [HM]
Setting Range| Setting Unit Mf r 6s Effect
2008h2Ch 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po443 N UINT16 RW
DI7 fitertime [PR [PM [PT [csP [csV [cST |HM]
Setting Range| Setting Unit Mf r 6s Effect
2008h2Dh 0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po444 N UINT16 RW
DI8 filter time PRPV[PTCSRICSVICSTHM|
2008h2ER Setting Range| Setting Unit Mf r 6s Effec_t
0~30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
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Po445 N UINT16 RW

7.10.8 Touch probe function

Touch probe function is position latch function, which can latch position when DI or motor Z
signal is changing.

1" Related objects

Sub Data . Setting | Mf r
Index index Name Access type Unit Range | Value
DI7terminal Two-
2004h | OEh function RW | UINT16 - parameter dl 34
DI8 terminal Two-
2004h | OFh function RW | UINT16 - parameter dl 35
Touch probe 0~
60B8h | 00h function RW UINT16 65535 0
60Boh | ooh | reuchprobel ool uiNT16 i
state
Touch probe Command
60BAh | 00h | posl position| RO DINT . - 0
value unit
Touch probe Command
60BBh | 00h | negl position| RO DINT . - 0
value unit
Touch probe Command
60BCh | 00h | pos2 position| RO DINT . - 0
value unit
Touch probe Command
60BDh | 00h | neg2 position| RO DINT unit - 0
value

2) Set touch probe 60B8H
Definition for eachbit:
Bit Definition

0 Touch probe 1 setting
00 disablet! 16 enabled

Touch probe 1 trigger mode o
08 singleshot trigger, only trigger when triggsignalis | Bit0-bit5 Touch probe

1 value for the firstime 1 setting
16 continue trigger
> Touch probe Eignal

06 DI7 10 Z signal
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Touch probe posl

00 not latch 16 latch

Touch probe nej

00 not latch 18 latch

Touch probe 2 setting

0-- disabled 16 enabled

Touch probe 2 trigger mode

00 singleshot trigger, only trigger when trigger signa is
value for the firstime

18 continue trigger Bit8-bit13 Touch
Touch probe 2 signal probe 2 setting
06 DI8 10 Z signal
Touch probe pos 2
08 not latch 18 latch
Touch probe neg

00 not latch 18 latch

10

12

13

3) Settouch probé 60B9H

Bit Definition
0 Touch probe 1 setting
08 disabled 10 enabled
1 Touch probe posl
10 notlatch 10 latch L
5 Touch probe 2 setting ngt?ihbg;ts Touch probe 1
O-- disabletl 13 enabled Bit8-bit13 Touch probe 2
8 Touc_h probe Zetting setting
0-- disabled 10 enabled
9 Touch probe pos 2
08 not latch 18 latch
10 Touch probe neg2
00 not latch 19 latch

7.10.9 Digital I/O signal function

Digital signal includes input (DI) and output (DO) signal. User can use keypad or (PLC /PC
communicatiop to set DI, DO function and terminal logic. So PC/PLC can control servo drive
by DI terminal, or servo drivBO signal is applied by PC/PLC.

Besidesservo drive hasnandatory 1/0O function, mandatory DI input can be used to test drive
DI function, mandatory DO output can be used to check the connection between PC/PLC anc
drive DO signal.

1) DI signal mandatory input
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When the function is valid, every DI sigl is onlycontrolled by mandatory inp@008h3Ah
(S0-57), not related to external DI signal.

Name Forced input setting of DI | setting o} Mode ALL
Subindex | ynjt N/A Range | 0~255 | effect Immediate \I>Aaflu<; °1o
3AN Data

parameter | So57 | Access | RW Mapping | N type UINT16

This data represents the current terminal status, see details in Chapter 7.10.9

Operation process
2 Set DI function and logic referring to PO486414
3 Set Se58, select mandatory DI or DO
4 Set Se57, set mandatory DI highvel and low level.
5  Monitor DI terminal level by Lel4, Lo-15
Related parameter:

2008h3Ah

Forced input setting of DI [PRPM[PT[CSRICSMICSTHM]

Setting Range| Setting Unit Mf r 6s Effect
- N/A 0 Immediate
Function code Mapping Data type Accessibility
So-57 N UINT16 RW

2008h3Ah (So57) setting value is decimal, convert it to 8 bit binary number, which is
corresponding to DIDI8 (high bit is ahead, low bit is after). For example, if mandatory
Dllouput is required, binary number of D8 is 00000001 correspondinglecimalnumber is

1, just set2008h3Ah (S657) asl of decimal

Overload prealarm filter ime  [PRPV[PT[CSPICSVICSTHM|
Setting Range| Setting Unit Mfr és Effect
2008h3Bh - N/A do O Immediate
Function code Mapping Data type Accessibility
So58 N UINT16 RW
The parameter setting format of 2068Bh as below:

X | Forced DO output

0 disable

1 enable

Y Forced DI output

0 disable

1 enable
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Master station can monitor DI state by readd@§Dh bit state.
60FDh definition is as following table:
Table 710.1 60FDh definition

Bit definition
0 Reverse run prohibited
1 Forward run prohibited
2 Home switch
3-15 Reserved
16-23 DI8-DI1
2531 Reserved

Quit function

DI signal mandatory input is not remembered in the face of ptgsrrestart can return to
normal DI, setting S&8 also can quit mandatory DI function.

2) DO signal mandatory output

Operation process

1. Set DO function and logic referring RO421Po425

2. Set Seb8, select mandatory DO

3. Set DO referring to 60Feh definition

4. Monitor DO terminal level by Ld.6, Lo-17

Quit function

DO signal mandatory output is not remembered in the face of power loss, restart can return tc
normal DO, setting S68 dso can return to normal Dfbinction

Table 710.2 60FEh definition

Bit Definition
0 Brake
1-15 Reserved
16-19 DO1-DO4
20 Alarm
21-24 Reserved

Terminal output state is set by setting corresponding bit. If one of -BBt89 is set brake
function, Bit O is prior.

7.10.10 Other Output Signals
(1) Servo Alarm Terminal Output
ALM is activated when the servo drive has detected a fault condition. ON signal is output when
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servo works well, OFF signal is output when thererisa#unction.

Signal Name| Name Terminals Remarks
Servo Alarm ALM ALM - Servo alarm output signal, can provi
Output ALM+ failure indication
(2) Servo Ready Output
Signal Name| Name Terminals Remarks
SRDY+
SRDY SRDY Servo ready output
SRDY-

Output ON means that the servo drive is ready to receive signal, control circuit and main circuit
power supply are normal, there is no servo alarms. Output OFF means that servo drive is no
ready.

Overload prealarm signal output
When servo output currenéaches or exceeds overload-ptam current, and after overload
pre-alarm filter time, the output current still reachers or higher thatalpren current, then this
signal is output.

Signal Name Default terminal Remarks
OoL-W Allocated by users Prealarm signal of overload
Related parameters:
Overload prealarm current [PRPVPTCSRCSM[CST HM|
Setting Range| Setting Unit Mf r 6s Effect
2008h24h 0~800 % 120 Immediate
Function code Mapping Data type Accessibility
So-35 N UINT16 RW
Overload prealarm filter time PR [PM[PT[CSRICSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
2008h25h 0~1000 10ms 10 Power on agai
Function code Mapping Data type Accessibility
So0-36 N UINT16 RW

. Signal output in speedimit

When rotate speed is limited, DO outputs this signal, and not related to motor rotation but valid
for forward/reverse .It should allocate 1 DO terminal(speed limiting) to servo drive and set DO
terminal logic.
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Speed

Feedback
A Speed Limit
Velocity V /
Timet
«—_ >l - >
Servo Stop Servo Run
N N N
Speed limiting aF aF G L+

Fig 7.10.2 Output in speed limit under torque mode sketch map

VIII. Object dictionary and parameter list

8.1 0bject dictionary classification

Object dictionary is most important part in equipment specifications, which is a set of
parameters andariables. Object dictionary includes equipment description and all parameters
of network state. It can be accessed by sequential predefined method.

Servo drive object has below items:

. Index Subindex

. Data type Accessibility

. Mapping Setting method
. Mode Setting range

. Mf r 6 s v &unctien code
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T Word explanation:

In parameter list, object dictionaagldresss assigned by index and sirulex.
Index assigns the address of objects of the same type, represehéecdgcimal.
Subindex assigns each object address under the same index.

Data type: Refer to below table:

Data type Setting range length | DS301vaule
SINTS8 -128 +127 lbyte 0002h
INT16 -32768 +32767 2 bytes 0003h
DINT32 | -2147483647 +2147483647 4 bytes 0004h
UINT8 0 255 1 byte 0005h
UINT16 0" 65535 2 bytes 0006h
UDINT32 0" 4294967295 4 bytes 0007h
STRING ASCII 0 0009h
Accessibility: Refer to below table:
Accessibility | Definition
RW Readwrite
WO Write only
RO Read only
CONST | Constant read only
Mapping: Refer to below table:
Mapping | Definition
NO No mapping in PDO
RPDO | Write only
TPDO | Read only

Master station sets parameter by SDO.

If setting value is larger than upper limit, drive returns to abort message 13h.

If setting value is smaller than lower limit, drive returns to abort message 14h.

If user modifies parameter that is not allowed to be modified in running state, drive returns to
1Ah.

If user password is not entered, drive returns to abort message 19h.

8.2 Communication parameter (1000h~1FFFh)

Devicetype PR [PM [PT [csp [csV [csT [HM|
Setting Range| Setting Unit Mf r &s Effect
Index 1000h N/A N/A 00020192h 0
Function code Mapping Data type Accessibility
o} N UDINT32 RO
Errorregister PR [PM [PT [CSP [cSV [csT
Index 1001h | Setting Range| Setting Unit Mfr és Effect
N/A N/A 0 0
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Function code Mapping Data type Accessibility
0 N USINT8 RO
Hardware version PP [PM PT [csP [csV [csT
Setting Range| Setting Unit Mfr és Effect
Index 1009h N/A N/A 0 0
Function code Mapping Data type Accessibility
o} N STRING24 RO
Software version PP PV [PT [cSP [csV [csT
Setting Range| Setting Unit Mf r 6s Effect
Index 100Ah N/A N/A o} o}
Function code Mapping Data type Accessibility
So-00 N STRING40 RO
Vendor ID PP PM PT [csp [csV [csT [HM]
Index Setting Range| Setting Unit Mf r O6s Effect
N/A N/A 768h 0
1018h01h 5 . ——
Function code Mapping Data type Accessibility
0 N UDINT32 RO
Productcode [PR [PV [PT [CSP [csM [csT M|
Index Setting Range| Setting Unit Mf r 6s Effect
N/A N/A 1lh o}
1018h02h . : P
Function code Mapping Data type Accessibility
o} N UDINT32 RO
Revision PP [PM PT [csP [csv [cst
Index Setting Range| Setting Unit Mf r 6s Effect
1018h03h N_/A N/A_ 64h 0 —
Function code Mapping Data type Accessibility
o} N UDINT32 RO
SerialNumber PR [PM [PT [cSP [csM [csT HM|
Index Setting Range| Setting Unit Mf r 6s Effect
1018h04h N_/A N/A_ 01h 0 —
Function code Mapping Data type Accessibility
0 N UDINT32 RO
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Communication type SMO @

PVIPT[CSRICSVCSTHM

Inde Setting Range| Setting Unit Mf r &s Effect
X
N/A N/A 01h 0
1C00h01h : , _——
Function code Mapping Data type Accessibility
0 N USINT8 RO
Communication type SM1 [PRPV[PTICSRICSV[CSTHM]
ind Setting Range| Setting Unit Mfr 6s Effect
naex N/A N/A 02h 3
1C00h02h . : P
Function code Mapping Data type Accessibility
0 N USINT8 RO
Communication type SM2  PRPV[PTCSPICSV[CSTHM|
Index Setting Range| Setting Unit Mf r 6s Effect
1C00h03h N/A NIA 03h o
Function code Mapping Data type Accessibility
0 N USINTS8 RO
Communication type SM3_[PRPV[PT|CSRICSVICSTHM]
Index Setting Range| Setting Unit Mfr &s Effect
N/A N/A 04h 0
1C00h04h . . —
Function code Mapplng Data type Accessibility
o} USINTS RO
Synchronization type @I@ PTlcskcsv [csT [HM|
ind Setting Range| Setting Unit Mf r 6s Effect
ndex
N/A N/A 2 0
1C32h01h 5 . -
Function code Mapping Data type Accessibility
o} N UINT16 RO
Cycle time PR PM PT1 [csk [csM [csT HM]
Setting Range| Setting Unit Mfr és Effect
Index
N/A ns 0 o)
1C32h02h . : -
Function code Mapping Data type AcceSS|b|I|ty
o} N UDINT32
Inde Synchronization types supporte@@ @ cspcsvlcs i -
X
Setting Range| Setting Unit Mfr és Effect
1C32h04h
N/A N/A 4 o}
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Function code Mapping Data type Accessibility
0 UINT16 RO
Minimum cycle time  [PPPV [PT[CSRCSV[CST M|
Inde Setting Range| Setting Unit Mf r &s Effect
X
N/A N/A 500000 0
1C32h05h . : -
Function code Mapplng Data type Accessibility
o} UDINT32 RO
Sync error @@DHCSFHCS\/HCSTT HM]
Index Setting Range| Setting Unit Mf r 6s Effect
N/A N/A 0 o}
1C32h20h . : P
Function code Mapping Data type Accessibility
0 N BOOL RO
Synchronization type PR [PV [PT [CSRCSV [cST HM]
Inde SettingRange | Setting Unit Mf r O6s Effect
ndex
N/A N/A 2 0
1C33h01h : , -
Function code Mapplng Data type Accessibility
0 UINT16 RO
Cycle time PR @ PT [csk [csV [csT hM
Setting Range| Setting Unit Mf r 6s Effect
Index
N/A ns 0 o)
1C33h02h . : P
Function code Mapping Data type Accessibility
o} N UDINT32 RO
Synchronization types supporte®P\V PT[CSPCSVICSTHM|
ind Setting Range| Setting Unit Mf r 6s Effect
ndex
N/A N/A 4 o}
1C33h04h : , P
Function code Mapplng Data type Accessibility
o} UINT16 RO
Minimum cycle time PRPMPT [SPlcsV [csT [HM|
ind Setting Range| Setting Unit Mf r 6s Effect
ndex
N/A N/A 500000 o)
1C33h05h . : _—
Function code Mapping Data type Accessibility
0 N UDINT32 RO
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Sync error PP PM PT [CSP [csV [csT HM
Setting Range| Setting Unit Mfr és Effect
Index N/A N/A 0 5
1C33h20h ) _ o
Function code Mapping Data type Accessibility
0 N BOOL RO

8.3 Manufacturer defined parameters

8.3.1 Monit

or parametef Lo-I T

User carmonitor servo drive command and internal state by monitor parameter

Paramete Display content Unit Remark

Lo-00 |Servodrive output current 0.1A
Lo-01 |Servodrive bus voltage V
Lo-02 |Servo motor speed 0.Irpm

Servo motor feedback pulsdisplays
Lo-03 | high 5 digits. 1000@
Lo-04 Ser_vg motor feedback pulse displays Command uni

5 digits

Servo motor feedback rotation displ
Lo-05 | ioh 5 digits 1000@

Servo motor feedback rotation displ .
Lo-06 low 5 digits Command uni
Lo-07 |Given command pulse displays high 5 digitsst Command uni| Valid in position mode.
Lo-08 |Given command pulse displays low 5 digits | Command uni| Valid in position mode.
Lo-09 |Cormmand pise deviation counting Command uni| Valid in position mode.
Lo-10 |Given speed 0.Irpm Valid in speed mode.

. 1% of rated L

Lo-11 |Given torque torque Valid in torque mode.
Lo-12 |Reserved
Lo-13 |Reserved
Lo-14 |DI8~DI5 state None
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DI5
Disconnected
Connected

=

rlo|g|lr|lo|lo]|r|lo|om||r|lo|>

DI6
Disconnected
Connected

DI7
Disconnected
Connected

DI8
Disconnected
Connected

Lo-15 |DI4~DI1 state

None

L]
]
]

DI1

Disconnected

Connected

DI2

W

Disconnected

Connected

DI3

Disconnected

Connected

DI4

Disconnected

R|lo|O||r|lo|lO]|r|lo|lm||r|o|>

Connected

Lo-16 |Other output terminal state None

I N

A ALM
0 | Disconnected
1 Connected

Lo-17 |DO4~DO1 state

None
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A DO1
0 Disconnected
1 Connected
B DO2
0 Disconnected
1 Connected
C DO3
0 | Disconnected
1 Connected
D DO4
0 Disconnected
1 Connected
Lo-18 |Servodrive current temperature N
Lo-19 |Rotation inertiaatio display 0.01
Lo-20 |Current output torque %
Lo-21 |Current gain group N/A
Lo-22 |Discharge time 10ms
] Oneloop pulse high 5 digits of mot
Lo-23 absolute position 100000
Lo-24 |Oneloop pulse low 5 digits of mot{ Command
absolute position unit
_ Multi-loop pulse high 5 digits of mot
Lo-25 absolute position 100000
Lo-26 |Multi-loop pulse low 5 digits of motf Command
absolute position unit
Lo-27 |Reserved
Lo-28 |Reserved
Lo-29 |Reserved
Lo-30 [Reserved
Lo-31 |[Reserved
Lo-32 |Reserved
Lo-33 |Pulse numbers of higbpeed counter 1 Conwnrir;and
Lo-34 |Pulse numbers of higbpeed counter 2 Command
Lo-36 | Temperature of motor N

Note: This group of parameters can only be checked, not be set.

8.3.2 Indexsegment 2000ffunction code Pod 1)

Sub-index 01h \ Motor Code

Pr_PV P

Csp

Csu

cst M) |
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Setting Range | Setting Unit Mfr és Effect
o) N/A 0 o)
Function code Mapping o Data type Accessibility
Po000 N UINT16 RO
Control mode andforward direction setting
PR [PM P [csk [csv [cst
. Setting Range | Setting Unit Mfr 6s Effect
Sub-index 02h Two-parameter N/A 121 Restart
Function code Mapping o Data type Accessibility
Po001 N UINT16 RW

] LI

X Control mode setting
0 Internal register speed mode
1 Position pulse mode
2 Interna register torque mode
3 Reserved
4 Reserved
5 Internal register position mode
6 Mix mode of internal register speed and position pulse
7 Mix mode of internal register speed and internal register torque|
8 Reserved
9 Reserved
10 | Mix mode of internal register speed and internal register position
11 | Mix mode of internal register torque and position pulse
12 | Reserved
13 Reserved
14 | Mix mode of position pulse and internal register position
15 Reserved
16 Reserved
17 |Mix mode of internal register torque and internal register positiol
18 Reserved
19 Reserved
20 Reserved
21 Bus mode
Y Motor forward direction setting
Clockwise as viewed from servo motor shaft
1 Counterclockwise as viewed from servo motor shaft

Sub-index 04h

Encoder frequencydivision numbers
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PRPV[PTCSRICSV[CSTHM
Setting Range | Setting Unit Mfr és Effect
1" 65535 N/A o} immediate
Function code Mapping o Data type Accessibility
Po003 N UINT16 RW

P0o003 is used to set frequerdiyision numbers for each phase.
Theentry-into-effecttime is 100ms.

Encoder pulse frequencydivision numbers denominator

PR PV [P1 [csk [csv [cst M

. Setting Range | Setting Unit Mfr és Effect
Sub-index 06h — = X .
1 2811 N/A o) immediate
Function code Mapping o Data type Accessibility
Po005 N UDINT32 RW

Po005 is used to set frequenegivision numbers for each motor

Motion range for movement of inertia recognition

Pe PV [P1 [csk [csv [cst

. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 08h - - .
1" 100 N/A 10 immediae
Function code Mapping Data type Accessibility
Po007 N INT16 RW
Inertia recognition mode selectioPR[PM PT[CSPICSVICSTHM |
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 09h 0 3 N/A 0 immediate
Function code Mapping Data type Accessibility
Po008 N INT16 RW

Po008=0 Not start rotational inertia identification function.

Po008=1 Offline fwd/rev direction identificationyhich is suitableor the equipmen
with limit motion range.

Po008=2 Offline single direction identificationsuitable for the equipment, whicl
cannot reverse.
Po008=3 Online automatic inertia identification; inithmode, servo drive maintair
online automatic identification stat
value of current rotational inertia.

Sub-index OAh | Movement of inertia recognition gap time
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PR [P PT [csP [csv [csT [HM
Setting Range | Setting Unit Mfr és Effect
10" 2000 ms 100 immediate
Function code Mapping Data type Accessibility
Po009 N INT16 RW
Rigidity selection  [PRPVPT[CSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 0Bh 1 30 N/A 6 immediate
Function code Mapping Data type Accessibility
Po010 N INT16 RW

P0010 is used to set servo drive rigidity. Please refer to 9.3.

Rotation inertia ratio  [PRPV[PT[CSPICSV [CST [HM|

Setting Range | Setting Unit Mf rValge Effect
Sub-index OEh 1" 30000 0.01 200 immediate
Function code Mapping Data type Accessibility
Po013 N INT16 RW
Please refer to 9.3.
Movement of inertia acele/decel tifR@P\|[PT|CSRICSMICSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Sub-index OFh 200 5000 ms 1000 immediate
Function code Mapping Data type Accessibility
Po014 N INT16 RW
Please refer to 9.3.
Motion range of off-line inertia recognition
PR PM [PT [csk [csv [csi
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 10h — - X .
200 ~ 281 N/A o) immediate
Function code Mapping Data type Accessibility
Po015 N DINT32 RwW

Please refer to 9.3.

Z pulse frequencydivision output width

Sub-index 12h
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PRPVI[PTICSRICSV[CSTHM]

Setting Range | Setting Unit Mfr és Effect
50° 30000 N/A 0 immediate
Function code Mapping Data type Accessibility
Po017 N INT16 RW

Please referto 7.1.12.

Sub-index 13h

Pulse output configuration [PRPVI[PT[CSRICSVICSTHM]

Setting Range| Setting Unit Mf r 6s Effect

Fourparameter N/A 0001 immediate

Function code Mapping Data type Accessibility
Po018 N INT16 RW

] LT L]

[
-

Z pulse output polarity

Negative polarity output

Positive polarity output

Z pulse command source

Motor shaft

R |lo|lmr|lol>

Virtual shaft

Pulse frequency-division
command source

Motor shaft

Internal position given

Collector pulseinput

High-speed counter 1

High-speed counter 2

a | b |lw|IN|FRO| O

Position command

Sub-index 14h

Virtual Z output period

PRIPVPTICSRICSV[CSTHM

Setting Range

Setting Unit

Mfr 6s

Effect

1~ 28y

N/A

10000

immediate

Function code

Mapping

Data type

Accessibility

Po019

N

DINT32

RwW

One Z pulse is output per number of Po019 pulse, output pulse source i$e6tlBy
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8.3.3Index segment 2001h (function code Pd1l)

First speed loop proportional gain @ @ ]@# CS\_/f

Setting Range| Setting Unit Mfr és Effect
Sub-index 02h 0" 30000 0.1Hz 600 immediate
Function code Mapping Data type Accessibility
Po101 N INT16 RW
Please refer to 9.3.3
First speed loop integral time PP [PV [CSP [CSV
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 03h 0" 10000 0.1ms 500 immediate
Function code Mapping Data type Accessibility
P0102 N INT16 RW

Please refer to 9.3.3

Second speed

loop proportional gain @@ ]@CS\_/I

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 04h 0" 30000 0.1Hz 240 immediate
Function code Mapping Data type Accessibility
P0103 N INT16 RW
Please refer to 9.3.3
Second speed loop integral time  [PRIPV[CSRICSV
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 05h 0" 30000 0.1ms 1250 immediate
Function code Mapping Data type Accessibility
Po104 N INT16 RW

Please refer to 9.3.3
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Index segment 2001h (function code Pd1i)

First speed loop filter time constant @ Csk [csv

Setting Range| Setting Unit Mfr és Effect
Sub-index 06h 1" 20000 0.01ms 0 immediate
Function code Mapping Data type Accessibility
Po105 N INT16 RW

Please refer to 9.3.3

Second speed loop filter time constantPRPVICSP  [CSV

Setting Range| Setting Unit Mf rValge Effect
Sub-index 07h 1" 20000 0.01ms o} immediate
Function code Mapping Data type Accessibility
P0106 N INT16 RW

Please refer to 9.3.3
Torque feed forward gain ~ [PRPVPT[CSRICSM[CST HM]

Setting Range| Setting Unit Mf r O6s Effect
Sub-index 08h 0" 1000 N/A 0 immediae
Function code Mapping Data type Accessibility
Po107 N INT16 RW

Under non torque mode, multiply feedforward signal by Po107 to get torque
feedforward gain. As a part of torque command, increasing this parameter can in
response to changing speed, improve position command response and decrease
deviation at constant speed.

Torque feedforward gain filter

PR PV [P1 [csp [csv [cst

_ Setting Range| Setting Unit Mf r &s Effect
Sub-index 09h - X X
1" 30000 0.01ms 100 immediate
Function code Mapping Data type Accessibility
Po0108 N INT16 RW

Please refer to 9.3.3
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Index segment 2001h (function code Pd1li)

S curve accele/decele time @ lcsv
Setting Range| Setting Unit Mfr és Effect
Sub-index 0OCh 1" 15000 1ms 100 immediate
Function code Mapping Data type Accessibility
Po111 N INT16 RW
S curve starting indication PV [csv
Setting Range| Setting Unit Mf r 6s Effect
Sub-index ODh 01 N/A 0 immediate
Function code Mapping Data type Accessibility
Pol12 N INT16 RW
0: disabled 1: enabled
Rotation detection value @ csv
Setting Range| Setting Unit Mf r O6s Effect
Sub-index 13h 0" 30000 0.1rpm 300 immediae
Function code Mapping Data type Accessibility
Po118 N INT16 RW
Whenabsolute value of speed is higher thamgiraméer, rotation detection signals
outpus.
Speed value in the zero clamp PV [csv
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Bh 0" 30000 0.Irpm 50 immediate
Function code Mapping Data type Accessibility
Pol126 N UINT16 RW
Zero clamp enabled @ m
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Ch 01 N/A 0 immediate
Function code Mapping Data type Accessibility
Po127 N UINT16 RW
0: disabled 1: enabled
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Index segment 2001kfunction code Pol 1)

Sub-index 1Dh

Duration time of home searching signal

PR [PM PT [csk [csV [cst HM
Setting Range| Setting Unit Mfr és Effect
1" 30000 10ms 100 immediate
Function code Mapping Data type Accessibility
Po128 N INT16 RW

If home searches sigrialthe time set by P0128, the sigigbutput. If not, home
i g n d&heentnsimoéeffecttome is pOmns. .

found s

Sub-index 1Eh

Delay time of home searching [PRPM PT{CSRICSV[CST[HM|

Setting Range| Setting Unit Mfr 6s Effect
10" 65535 ms 10000 Immediate
Function code Mapping Data type Accessibility
Po129 N UINT16 RW

If home searching time is more thBpn129, servo drive will trip into Ad35.

Theentry-into-effecttime is 10ms.

Gain switchover mode @ @ csp  [csv
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Fh 0 6 N/A 0 Immediate
Function code Mapping Data type Accessibility
P0130 N INT16 RW
Please refer to 9.3.4
Gain switchover speed PR [PM [csp [csV
Setting Range| Setting Unit Mfr és Effect
Sub-index 20h 1" 32000 0.Irpm 100 Immediate
Function code Mapping Data type Accessibility
Pol131 N INT16 RwW

Please refer to 9.3.4
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Index segment 2001HKfunction code Pol 1)

Gain switching pulse @ @ csp [csv
Setting Range| Setting Unit Mfr és Effect
Sub-index 21h 1" 32000 N/A 100 Immediate
Function code Mapping Data type Accessibility
P0132 N INT16 RW
Please refer t9.3.4.
Position loop gain switching time @ @ ]@ ]@
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 22h 1" 32000 0.1ms 20 Immediate
Function code Mapping Data type Accessibility
P0o133 N INT16 RW
Please refer to 9.3.4.
Speed loop gain switching time @ @ ]@ﬂ’ m
Setting Range| Setting Unit Mf r O6s Effect
Sub-index 23h 0" 20000 0.1ms 100 Immediate
Function code Mapping Data type Accessibility
Po134 N INT16 RW
Please refer to0 9.3.4
Gain switchover delay tim@grom gain 2 to 1)
PR PV [csk [csv
) Setting Range| Setting Unit Mf r 6s Effect
Sub-index 24h - -
0" 32000 0.1ms 1000 Immediate
Function code Mapping Data type Accessibility
Po135 N INT16 RW
Please refer t6.3.4
Mechanical home ondoop  [PRPV PT[CSPICSMICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 25h 0 23 N/A 0 Power on agair|
Function code Mapping Data type Accessibility
P0136 N DINT32 RW
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Mechanical home mukbop [PRPMPT[CSRICSMICSTHM|
Setting Range| Setting Unit Mfr és Effect
Subrindex 27h 0 2% N/A 0 Immediate
Function code Mapping Data type Accessibility
P0138 N DINT32 RW
Forward running range pulse whewertravel protection
PP PM PT [csP [csy [csT
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2%h - -
0 2% N/A 0 Immediate
Function code Mapping Data type Accessibility
Po0140 N DINT32 RW
Forward running range mulibop numbers when overtravel
protecton PP [PM [PT [csP [csV [cST [HM]
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Bh : ,
0" 32000 N/A 1000 Immediate
Function code Mapping Data type Accessibility
Po142 N INT16 RW
Reverse runningange pulse when overtravel protection
PR PV [PT [CSk [CSV [cST
Setting Range| Setting Unit Mfr és Effect
Sub-index 2Ch 0 2% N/A 0 Immediate
Function code Mapping Data type Accessibility
Po143 N DINT32 RW
Reverse runningrange multloop nunbers when overtrave
protection [PP g@ PT [CSP [CSM [CST HM|
Setting Range| Setting Unit Mf r 6s Effect
Subrindex2Eh | o 32000 N/A 1000 Immediate
Function code Mapping Data type Accessibility
Po145 N INT16 RwW
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Speed order filter time constant  |P PV [cskp [csV
Setting Range| Setting Unit Mfr és Effect
Sub-index 36h 1" 30000 0.01lms 1 Immediate
Function code Mapping Data type Accessibility
Po153 N INT16 RW

8.3.4Index segment 2002h (function code P2I)

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 01h 10" 3000 Hz o} Immediate
Function code Mapping Data type Accessibility
P0200 N INT16 RW

First current loop bandwidthPRPV[PTICSPICSMICST [HM|

Please refer to 9.3.3.

Setting Range| Setting Unit Mf r 6s Effect
Subrindex 02h 10° 3000 Hz o} Immediate
Function code Mapping Data type Accessibility
Po201 N INT16 RW

Second current loop bandwid@®PV PT[CSPCSM[CST [HM|

Please refer to 9.3.3.

(PR PV PT [cSk [csV [csT HM
Setting Range| Setting Unit Mf r &s Effect
Sub-index 08h 1" 300 10/,(:0?;{;&(1 100 Immediate
Function code Mapping Data type Accessibility
Po207 N INT16 RW

Forward/reverse run prohibited and emergency stop torque

When forward/reverse run prohibited signal or emergency stop signal is valid, se
motor instant reverse stop torque is limited by Po207. Po207 is absolute value, W

valid for forward/reverse ru.he entry-into-effecttime is 100ms

SubindexoFh PP [PM [PT [csP [csV [csT
Setting Range| Setting Unit ‘ Mf r 6s ‘ Effect

First torque loop filter time constant
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0" 30000 0.01ms o} Immediate
Function code Mapping Data type Accessibility
Po214 N INT16 RW
Please refer t09.3.3.
Second torque loop filter time constant
PR [PM PT [csk [csy [cs®
. Setting Range| Setting Unit Mfr 6s Effect
Sub-index 10h - -
0" 30000 0.01ms o} Immediate
Function code Mapping Data type Accessibility
P0215 N INT16 RW
Pleaserefer to 9.3.3.
Forward/reverse run prohibited torque setting PTlcsT
Setting Range| Setting Unit Mf r O6s Effect
Sub-index 11h 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
Po216 N INT16 RW
0: prohibitedtorque is Po207  1: prohibited torque is O.
The first notch filter center frequency
PR [PM PT [csk [csV [csST [HM
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index 12h - -
50" 30000 Hz 2000 Immediate
Function code Mapping Data type Accessibility
Po217 N INT16 RW
Please refer to 9.4.
The first notch filter width
PR [PM PT [csk [csy [cs®
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 13h : _
0" 30000 Hz 5 Immediate
Function code Mapping Data type Accessibility
Po218 N INT16 RW

Please refer to 9.4.

Sub-index 14h

The first notch filter depth
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(PP PV PT [cSP [csM [csi HM
Setting Range| Setting Unit Mfr és Effect
0" 100 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po219 N INT16 RW
Please refer to 9.4.
The second notch filter center frequency
(PR PV [PT [csk [csv [cst M
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index 15h - -
50" 30000 Hz 2000 Immediate
Function code Mapping Datatype Accessibility
P0220 N INT16 RW
Please refer to 9.4.
The second notch filter width
(PP PV PT [csP [csM [csi HM
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 16h : ,
0" 30000 Hz 5 Immediate
Function code Mapping Data type Accessibility
Po221 N INT16 RW
Please refer to 9.4.
The second notch filter depth
(PR PV PT [cSk [csV [csT HM
. Setting Range| Setting Unit Mfr és Effect
Sub-index 17h - -
0 100 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po222 N INT16 RW
Please refer to 9.4.
The third notch filter center frequency
(PR PM PPT [csk [csv [cst M
Sub-index 18h | Setting Range| Setting Unit Mf r 6s Effect
50" 30000 Hz 2000 Immediate
Function code Mapping Datatype Accessibility
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| Po223 | N | NT16 | RW

Please refer to 9.4.

The third notch filter width

(PP [PM PT [cSBP [csV [cST [HM

. Setting Range| Setting Unit Mfr és Effect
Sub-index 19h - -
0" 30000 Hz 5 Immediate
Function code Mapping Data type Accessibility
Po224 N INT16 RW

Please refer to 9.4.

The third notch filter depth| PRPV[PT|CSRICSMICSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Ah 0" 100 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po225 N INT16 RW

Please refer to 9.4.

The fourth notch filter center frequency

(PP [PM PT [csP [csV [cST [HM

. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Bh : ,
50" 30000 Hz 2000 Immediate
Function code Mapping Data type Accessibility
P0226 N INT16 RW

Please refer to 9.4.

The fourth notch filter widt] PRPV[PTCSRICSM[CST HM|

Setting Range| Setting Unit Mfr és Effect
Sub-index 1Ch 0" 30000 Hz 5 Immediate
Function code Mapping Data type Accessibility
Po0227 N INT16 RW

Please refer to 9.4.

The fourth notch filter depth[PRPV PT[CSPICSM[CST [HM|

Sub-index 1Dh | Setting Range| Setting Unit Mf r 6s Effect

0 100 N/A 0 Immediate
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Function code

Mapping

Data type

Accessibility

Po228

N

INT16

RW

Please refer to 9.4.

Notch filter function enabled PRPVPT[CSRCSM[CST HM]

Setting Range| Setting Unit Mfr és Effect
Sub-index 1Eh 0 3 N/A 0 Immediate
Function code Mapping Data type Accessibility

Po229 N INT16 RW

0: Notch filter function disabled

1: Notch filter function enabled

2. Notch filter is being aut@onfigured. 3: Clear filter data
No. of notch filter PR PV [PT [CSP [CSM [cST HM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Fh 1 4 N/A 2 Immediate
Function code Mapping Data type Accessibility
P0230 N INT16 RW
Load observer gain PP [PVPT [cSBlcsV [csT
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 23h 0" 1000 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po234 N INT16 RwW

The compensat

set too highthereis noise.

ion for load torque can improve system rigidity. But if the param

Filter time of load observer PRPVPT[CSPCSM[CST [HM|

Sub-index 24h

Setting Range| Setting Unit Mfr és Effect
0" 30000 0.01ms 1000 Immediate
Function code Mapping Data type Accessibility

P0235 N INT16 RW

Setting Po235 can compensate load torque, which can improve system rigidity,

parameter is set too small, there is noise.

Sub-index 25h

Back EMFcompensation coefficient

PR PM PT [csk [csv [cst
Setting Range‘ Setting Unit ‘ Mf r 6s ‘ Effect
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0" 1000 0.1% 500 Power on agair
Function code Mapping Data type Accessibility
P0236 N INT16 RW
Target torque range | PRPPMPT[CSRICSV[CSTHM|
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 26h 1" 50 1% 2 Immediate
Function code Mapping Data type Accessibility
P0237 N INT16 RW
Torque filter frequency | PRPMPTCSPICSM[CST [HM|
Setting Range| Setting Unit Mf r O6s Effect
Subrindex 27h 0" 1000 0.1Hz 10 Immediate
Function code Mapping Data type Accessibility
P0238 N INT16 RW
Center frequency of jitter inhibition
(PP PM PT [csP [csV [cST [HM
i SettingRange | Setting Unit Mf r 6s Effect
Sub-index 29h - -
50" 2000 0.1Hz 2000 Immediate
Function code Mapping Data type Accessibility
P0240 N INT16 RW
Intensity of jitter inhibition [PRPV[PT[CSRICSMICSTHM]
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Bh 0" 100 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po242 N INT16 RW

8.3.5Index segment 2003h (function code Pd3I)

Sub-index 01h ‘

Pulse command settindPP [PV[PT|CSRICSMICSTHM| |
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Setting Range| Setting Unit Mf rValse Effect
Fourparametel N/A 1000 Immediate
Function code Mapping Data type Accessibility
P0o300 N INT16 RwW
A Pulse mode
0 Pulsetdirection
1 Pulset+pulse
’ Orthogonal
(fourfold frequency)
B Filter frequency
0 4MHz
1 2MHz
2 1IMHz
3 500KHz
4 200KHz
5 150KHz
6 80 KHz
C Pulse input logic
0 | PULS negative, SIGN negative
1 | PULS positive,SIGN positive
2 | PULS negative,SIGN positive
3 |PULS positive, SIGN negative
4 | PULS exchanges with SIGN
D Frequency-division output phase
0 Negative phase output
1 Positive phase output
First position loop gain @ CSﬂ’
Setting Range| Setting Unit Mfr és Effect
Subrindex 02h 1" 30000 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po301 N INT16 RW

Please refer to 9.3.3
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Second position loop gain

PR [csk

Setting Range| Setting Unit Mfr s Effect
Subrindex 03h 1" 30000 N/A o} Immediate
Function code Mapping Data type Accessibility
Po0302 N INT16 RW
Please refer to 9.3.3
Position loopfeedforward gain PR [Csp
Setting Range| Setting Unit Mfr 6s Effect
Subrindex 04h 0" 1000 N/A 0 Immediate
Function code Mapping Data type Accessibility
P0o303 N INT16 RW
Please refer t0 9.3.3
First group electronic gear numerator @ ]@
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 05h 0" 65535 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po304 N INT16 RW
The entry-into-effecttime is 100ms.
First group electronic gear denominator @ ]@
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 06h 1" 65535 N/A 10000 Immediate
Function code Mapping Data type Accessibility
Po305 N INT16 RW
The entryinto-effect time isLOOms.
Position loop filter time constan @ csp
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 07h 1" 10000 ms 1 Immediate
Function code Mapping Data type Accessibility
Po306 N INT16 RW
Please refer to0 9.3.3
Sub-index 09h Com_mand pulse clear_ functi9n _ @ csp
Setting Range| Setting Unit Mf r 6s ‘ Effect
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Fourparameter

N/A 0

Immediate

Function code

Mapping

Data type

Accessibility

Po308

N INT16

RW

bl L

Terminal of inhibiting pulse signal

Invalid

aid(INH-P port must be allocated

Command pulse clear

Invalid

Valid(CLR port must be allocated)

Alarm

unit for position loop
tracking error

1 pulse

Lol O|lr|lo|lw]|r o>

100 pulses

Caution unit for position loop
tracking error

1 pulse

R|O| O

100 pulses

Filter time constant of position feedforward

PR csk

Setting Range| Setting Unit Mfr 6s Effect
Subrindex 1Bh 1" 32000 0.01ms 1000 Immediate
Function code Mapping Data type Accessibility
Po326 N UINT16 RW
Filter time constant of position feedforward PR [Csp
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Ch 1" 30000 N/A o} Immediate
Function code Mapping Data type Accessibility
Po327 N UINT16 RW
Internal position given speed unit @ @
Sub-index 27h | Setting Range| Setting Unit Mfr és Effect
01 N/A 0 Immediate
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Function code Mapping Data type Accessibility

Po338 N INT16 RW

0: Motor actual speed, no relatedetectronic gear ratio, unit is @@dm

1:0.01KHz, freq

uency division processing is done by electronic gear ratio.

Electronic gear selection @ csp

Setting Range| Setting Unit Mfr és Effect
Sub-index 28h 0 2 N/A 1 Immediate
Function code Mapping Data type Accessibility
P0339 N INT16 RW
The entryinto-effect time is 100ms.
0: The first electronic gear ratio
1: The second electronic gear ratio
3: DI terminal selection
Position feedback source PP [csp
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 4Dh 0 2 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po376 N INT16 RW
0: encoder  1: highspeed counter 1  3: high-speed counter 2
External encoder proportion numerator @ ]@#
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 4Eh 1" 65535 N/A 1 Immediate
Function code Mapping Data type Accessibility
Po377 N UINT16 RW
External encoder proportion denominator @ @
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 4Fh 1" 65535 N/A 1 Immediate
Function code Mapping Data type Accessibility
Po378 N UINT16 RW
Subindex 50h Mlxeg error clear cyck_es | i PR [Csp
Setting Range| Setting Unit Mf r 6s ‘ Effect
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0" 32000 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po379 N INT16 RW
Mixed error alarm value @ csp
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 51h 1" 65535 N/A 1000 Immediate
Function code Mapping Data type Accessibility
P0380 N UINT16 RW
OP abnormal protection time | PR [PV PTCSRICSM[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 5Eh 0~65535 10ms 20 Immediate
Function code Mapping Data type Accessibility
Po393 N UINT16 RW

8.3.6Index seg

ment 2004h (function code Pd4l)

DI1 terminal function selection [PR[PV[PT[CSPICSVICSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 08h | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po407 N UINT16 RwW
Please refer to 8.3.10
DI2 terminal function selectionPR[PV [PT[CSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 09h | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po408 N UINT16 RW

Please refer to 8.3.10

Sub-index 0Ah

DI3 terminal function selecti)RP[PV[PTI[CSRICSVICSTHM|

Setting Range

Setting Unit

Mfr 6s

Effect

Two-parameter

N/A

0

Restart
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Function code

Mapping

Data type

Accessibility

Po409

N

UINT16

RW

Please refer to 8.3.10

DI4 terminal function selection|PRPV[PTCSPICSM[CSTHM|

Setting Range| Setting Unit Mfr és Effect
Sub-index 0Bh | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po410 N UINT16 RW
Please refer to 8.3.10
DI5 terminal function selection PRPV[PT[CSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index OCh | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po411 N UINT16 RW

Please refer to 8.3.10

DI6 terminal function selectioRRB[PV[PTCSPICSV|CSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Sub-index ODh | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po412 N UINT16 RW
Please refer to 8.3.10
DI7 terminal function selectionPR[PV[PTICSRICSV[CSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index OEh | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po413 N UINT16 RW

Please refer to 8.3.10

Sub-index OFh

DI8 terminal function selection PRPV [PT[CSPICSVICSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
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Po414

N

UINT16

RW

Please refer to 8.3.10

DO1 terminal function selectidaP [PV PT[CSRICSV[CSTHM|

Setting Range| Setting Unit Mfr és Effect
Sub-index 16h | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po421 N UINT16 RW
Please refer to 8.3.10
DO2 terminal function selectiddR[PM PT[CSPICSM(CST[HM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 17h | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po422 N UINT16 RW
Please refer to 8.3.10
DO3terminal function selectionPRPM PT[CSRICSM[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 18h | Two-parameter, N/A o} Restart
Function code Mapping Data type Accessibility
Po423 N UINT16 RwW
Please refer to 8.3.10
DO4 terminal function selection PRPM PT[CSRICSM[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 19h | Two-parameter N/A o} Restart
Function code Mapping Data type Accessibility
Po424 N UINT16 RW
Please refer to 8.3.10
ALM terminal function selectioh PRPMPTCSRICSVICSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 1Ah | Two-parameter, N/A o) Restart
Function code Mapping Data type Accessibility
Po425 N UINT16 RW
Please refer to 8.3.10
Sub-index 27h | DI1 filter time PRPV[PTICSPICSVICSTHM]
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Setting Range| Setting Unit Mfr és Effect
0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po438 N UINT16 RW
DI2 filter time PRPVPTCSPcsV[csTHM|
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 28h 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po439 N UINT16 RW
DI3 filter time PRPV[PTICSRICSV[CSTHM]
Setting Range| Setting Unit Mf rValge Effect
Subrindex 29h 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po440 N UINT16 RW
DI4 filter time PR [PV[PTCSRCsV[csT HM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Ah 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po441 N UINT16 RwW
DI5 filter time PRPV PTIcSPCsV[cSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Bh 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po442 N UINT16 RW
DI6 filter time PRPV[PTCSPCSVIcsTHM|
Sub-index 2Ch | Setting Range| Setting Unit Mfr és Effect
0" 30000 N/A 2 Immediate
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Function code Mapping Data type Accessibility
Po443 N UINT16 RW
DI7 filter time PRPV[PTCSPCSVIcsTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 2Dh 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po444 N UINT16 RW
DI8 filter time PRPV[PTICSRICSV[CST HM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Eh 0" 30000 N/A 2 Immediate
Function code Mapping Data type Accessibility
Po445 N UINT16 RW
8.3.7Index segment 2005h (function code Pb5I)
Communication address @@ @@@ ]@T
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 01h 1" 254 N/A 1 Immediate
Function code Mapping Data type Accessibility
Po500 N UINT16 RwW
Please refer to 6.2 heentry-into-effecttime is 1000ms.
Communication mode PRPV[PTICSRICSVICSTHM|
Setting Range| Setting Unit Mfr és Effect
Subrindex 02h 01 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po501 N UINT16 RW
Please refer t6.2  Theentry-into-effecttime is 1000ms.
Stop bit settings PR PMPTcsPcsvcsTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 03h 01 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po502 N UINT16 RW

247




0: one stop bit

1: two stop bit

Odd/even calibration  [PR[PV[PT[CSPCSVICSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 04h 0 2 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po503 N UINT16 RW
0: nocalibration 1: odd calibration 2: even calibration
The entry-into-effecttime is 1000ms.
Baud rate PRPV[PTICSPICSV[cSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 05h 05 bit/s 2 Immediate
Function code Mapping Data type Accessibility
Po504 N UINT16 RW

0: 2400 1:4800

2:9600 3:19200 4:38400 5:57600 Please referto 6.2

Whether communication is valid [PRPV PT|CSRCSV[CSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 06h | Two-parameter, N/A 1 Immediate
Function code Mapping Data type Accessibility
Po505 N UINT16 RW
o] (LTI

X Whether Modbus datais allowed to be
witten into servodrive data storage.

Yes

No

Whether EtherCAT datais allowed to
be witten into servodrive data storage

Yes

No

1d|

Two-parameter mode

Please refer to 6.2 heentry-into-effecttime is 1000ms.

Sub-index 07h

Time interval of serial data packePB[PV[PT[CSPICSV[CSTHM|

Setting Range‘

Setting Unit ‘

Mfr 6s

Effect
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-20~2000 0.1rpm 0 Immediate
Function code Mapping Data type Accessibility
Po506 N INT16 RW

8.3.8Index seg

ment 2006h (function code Hol )

Rated voltage

PR PV[PTCSRCSVICSTHM]

Setting Range| Setting Unit Mfr és Effect
Sub-index 01h 1" 30000 \Y 0 0
Function code Mapping Data type Accessibility
Ho000 N UINT16 RO
Rated current PRPV[PTIcSPICSV[CSTHM|
SettingRange | Setting Unit Mf r 6s Effect
Sub-index 02h 0" 30000 0.1A o) Immediate
Function code Mapping Data type Accessibility
Ho001 N UINT16 RW
Max rotary speed PRPV[PTICSRICSVICSTHM]
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 03h 0" 32000 rpm o} Immediate
Function code Mapping Data type Accessibility
Ho002 N UINT16 RW
Rated rotary speed PRPVPTCsRCSV[csTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 04h 1" 32000 rpm o} Immediate
Function code Mapping Data type Accessibility
Ho003 N UINT16 RW
Motor pole pairs PRPV[PTICSPICSMICSTHM]
Sub-index 05h | Setting Range| Setting Unit Mf r 6s Effect
1 30 Pairs o} Immediate
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Function code

Mapping

Data type

Accessibility

Ho004

N

UINT16

RW

For example, if

motor pole number is 8, pole pairs is 4.

Resistance between phases [PRPV [PT[CSRICSM[CSTHM|

Setting Range| Setting Unit Mfr és Effect
Sub-index 06h 0" 65535 103q o) Immediate
Function code Mapping Data type Accessibility
Ho005 N UINT16 RW
D-axis inductance PRPVIPTCSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 07h 0" 65535 10°H 0 Immediate
Function code Mapping Data type Accessibility
Ho006 N UINT16 RW
Q-axis inductance PRPV[PTICSRICSVICSTHM]
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 08h 0" 65535 10°H o} Immediate
Function code Mapping Data type Accessibility
Ho007 N UINT16 RwW
Back EMF line voltagevalue  [PRPV[PT[CSPICSVICSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 09h 0" 30000 | 0.1v/1000pm o} Immediate
Function code Mapping Data type Accessibility
Ho008 N UINT16 RW
Motor rated power PRPV PTcsPcsv[csTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 0Ch 1" 30000 0.01Kw 0 Immediate
Function code Mapping Data type Accessibility
Ho011 N UINT16 RW
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Motor movement inertia @@ @]@H’]@H@T
Setting Range| Setting Unit Mf rVéalse Effect
Sub-index0ODh | 0"~ 23L.1" 10°%K g B m ) Immediate
Function code Mapping Data type Accessibility
Ho012 N UINT16 RW
Encoder line number PRPVPTcsPcsVcsTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index11h | 0"~ 28%.17 PPR 0 Immediate
Function code Mapping Data type Accessibility
Ho016 N DINT32 RW
Encoder installation angle(number of pulse3
PRIPVPTCSRICSV[CSTHM
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 13h S8 Immediate
¢ g N/A o
Function code Mapping Data type Accessibility
Ho018 N DINT32 RW
Overload sensitivity setting | PRPVPT{CSRICSM[CSTHM|
Setting Range| Setting Unit Mfr és Effect
Subrindex 48h 1" 30000 N/A 500 Immediate
Function code Mapping Data type Accessibility
Hol21 N INT16 RW
8.3.9Index segment 2008h (function code Sb 1)
Software version offirmware 1 @@@@@Hﬁ
Sub-index 01h | Setting Range| Setting Unit Mfr 6s Effect
N/A N/A 0 0
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Function code

Mapping

Data type

Accessibility

So-00

N

UINT16

RO

So-00 displays software version ofirmware 1. For example, 100 is 1.00 version.

User'spassword(Avoid modifying parameters by mistake)

PR PV [PT [csP [csM [cst HM
. Setting Range| Setting Unit Mfr és Effect
Sub-index 02h -
0" 9999 N/A o} Restart
Function code Mapping Data type Accessibility
So01 N UINT16 RW
Please refer to 7.10.1.
Delay time for servo OFF PRPV[PTICSPICSVICSTHM]
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 03h 0" 500 10ms 0 Immediate
Function code Mapping Data type Accessibility
So-02 N UINT16 RW
Please refer to 7.1.3heentry-into-effecttime is 100ms.
Delay time for electranagnetic brakin@FF
PRIPVPTCSRICSV[CSTHM
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index 04h - -
100 100 10ms 50 Immediate
Function code Mapping Data type Accessibility
So03 N UINT16 RW
Please refer to 7.1.8heentry-into-effecttime is 100ms.
Braking resistor value PRPVPTICSRCcsVIcSTHM
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 05h 8 1000 q o} Immediate
Function code Mapping Data type Accessibility
So-04 N UINT16 RW

So-04 is used to set servo drive external resistor value. External resistor and intern
resistorcannotbe used at the same time. If user select external resistor, please rem
jumper between terminal B1 and BAease referto 7.1.7.

Sub-index 06h

Discharge duty ratio

PRPVPT[CSRICSVICSTHM

Setting Range

Setting Unit

Mfr 6s

Effect

0" 100

%

50

Immediate

252


javascript:void(0);

Function code Mapping Data type Accessibility
So-05 N UINT16 RW
The higher the discharge duty ratio, the fast the discharge speed.
Input power phaseloss protectionPRPV[PT|CSRICSM|CSTHM|
SettingRange | Setting Unit Mfr 6s Effect
Subrindex 07h 01 N/A o} Immediate
Function code Mapping Data type Accessibility
So-06 N UINT16 RW
0: disabled 1; enabled
Servo OFF stop mode PRPV[PTICSRICSVICSTHM]
Setting Range| Setting Unit Mf r O6s Effect
Sub-index 08h 05 N/A 0 Immediate
Function code Mapping Data type Accessibility
So07 N UINT16 RW
0: Free stop

1: Dynamic brake, only valid for servo drive with dynamic brake.

2: Fast enabled.

When servo drive is power on and receives enable signal, after 10ms delay, servo
3: Deceleratiorstop.
4: Deceleratiorstop and dynamic brake.
5: Deceleratiorstop and fast enabled.

Dynamic braking delay time  [PRPV[PT [CSPICSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index09h | 100 30000 0.1ms 5000 Immediate
Function code Mapping Data type Accessibility
So08 N UINT16 RW
Servo drive status display  [PRPM[PT[CSRICSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index OAh 0 38 N/A 2 Immediate
Function code Mapping Data type Accessibility
So09 N UINT16 RwW

Please refer to 7.10.2.

Sub-index 0Bh

Record of the latest malfunction type
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(PP PM PT [csk [csy [csT
Setting Range| Setting Unit Mfr és Effect
N/A N/A 0 0
Function code Mapping Data type Accessibility
So10 N UINT16 RO
So-10can only be checked, but cannot be modified.
Record of malfunction type for the last second time
PP PM P1 [csk [csv [cst M
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index OCh
N/A N/A o) o)
Function code Mapping Data type Accessibility
Soll N UINT16 RO
So-11can only be checked, but cannot be modified.
Record of malfunction type for the lastthird time
PR PV PT [csk [csV [cST [HM
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index ODh
N/A N/A 0 0
Function code Mapping Data type Accessibility
So12 N UINT16 RO
So-12can only be checked, but cannot be modified.
Jog speed PRPVI[PTCSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index OEh 0" 30000 0.Irpm 1000 Immediate
Function code Mapping Data type Accessibility
So13 N UINT16 RW
So-13can only be checked, but cannot be modifidte entry-into-effecttime is 10ms.
Encoder disconnection protectiofPRPV PT[CSPICSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 10h 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So15 N UINT16 RW
0: Invalid 1: Valid
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The entry-into-effecttime is 10ms.

Sub-index 11h

Speed threshold of electromagnetic braking

PR PV [PT [csk [csv [cst M
Setting Range| Setting Unit Mfr és Effect
0" 30000 0.1Irpm 1000 Immediate
Function code Mapping Data type Accessibility
So-16 N UINT16 RW

Please referto 7.1.3

Forward run prohibited

PRPVI[PTICSRICSV[CSTHM]

Setting Range| Setting Unit Mf r 6s Effect
Sub-index 12h 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So17 N UINT16 RW
0: invaid 1: valid

When Sel7=1, Sel8=1 and terminals with the function ofiNH and RINH are

al

| ocat ed,

user

can

use

overtravel f

setting of Sel7 and Sel8 isvalid and commortlose contact is selected to ensure

protection in case of malfunction.

|

Reverse run prohibited

PRPV[PTICSRICSVICSTHM

Setting Range| Setting Unit Mf r 6s Effect
Subrindex 13h 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So18 N UINT16 RW
0:invalid 1: valid

When Sel7=1, Sel8=1 and terminals with the function ofiNH and RINH are

al

| ocat ed,

user

can

us e

overtravel f

setting ofSo-17 and Sel8 is valid and commoaolose contact is selected to ensure

protection in case of malfunction.

|

Sub-index 14h

Analog monitor channel 1

PRPVIPTICSRICSVCSTHM

Setting Range| Setting Unit Mfr és Effect
0 3 N/A 0 Immediate
Function code Mapping Data type Accessibility
So19 N UINT16 RwW
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0: servo drive output current.
Servo drive output current corresponding to 10V is set b0
1: servo drive output voltage.
Servodrive max voltage corresponding to 13\set by SeP1.

2: servo motor speed. Max rotation speed corresponding to 10V is se22y So

3: Output voltage OV+offset. Offset voltage is set by280

Servo drive output current corresponding to 10V

PRPVI[PTCSRICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 15h 1" 1000 0.1A 200 Immediate
Function code Mapping Data type Accessibility
So20 N UINT16 RW
The entry-into-effecttime is 1000ms.
Servodrive max voltage corresponding to 10V
PRPV[PT/CSRICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index16h |4-gng 1v 500 Immediate
Function code Mapping Data type Accessibility
So21 N UINT16 RW
The entry-into-effecttime is 1000ms.
Max rotation speed corresponding to 10V
PRPVIPTCSHicsVcsTHM
. Setting Range| Setting Unit Mf r 6s Effect
Subindex17h == 3?12000g o.rgm 30000 Immediate
Function code Mapping Data type Accessibility
So22 N UINT16 RW
Theentry-into-effecttime is 1000ms.
Motor parameter storing location
[ PRPVPTICSHiCSV[CST [HM]
. Setting Range| Setting Unit Mfr és Effect
Sub-index 18h 0'g 1 ’ N/i 1 Immediate
Function code Mapping Data type Accessibility
So0-23 N UINT16 RW

0: When servo drive finishesitotuningmotor parameter, motor parameters are store

in servodrive.

1: When servo drive finishes studying motor parameter, npat@meterare stored in

encoder(Only for encoder with EEPROM)
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Analog monitor voltage compensation 1

(PR PM P11 [csk [csvV [cst HM
Setting Range| Setting Unit Mfr 6s Effect
Sub-index 19h 1 9006-10000 mv 0 Immediate
Function code Mapping Data type Accessibility
So24 N INT16 RW
Theentry-into-effecttime is 1000ms.
Motor parameteidentification setting
PRPVIPTCSRCSV(CSTiHM)
Subindex 1Ah Setting Range| Setting Unit Mf r O6s Effec't
0 4 N/A 0 Immediate
Function code Mapping Data type Accessibility
So25 N UINT16 RW
Please refer to chapter 7.
Fan control PPPVPTCSPlcsV[cSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Bh 0 2 N/A 2 Immediate
Function code Mapping Data type Accessibility
So-26 N UINT16 RW
Fan temperature setting PRPV[PTIcSPICSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 1Ch 100 100 C 45 Immediate
Function code Mapping Data type Accessibility
So27 N UINT16 RW
Power off and braking PRPV[PTIcSPICsV[cSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 1Dh 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So28 N UINT16 RwW
0: disabled 1: enabled
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Time of power off and braking  [PRPM[PT[CSRICSV[CSTHM]
Setting Range| Setting Unit Mfr és Effect
Sub-index 1Eh | 500 30000 0.1ms 1000 Immediate
Function code Mapping Data type Accessibility
So-29 N UINT16 RW
The entry-into-effecttime is 100ms.
Setting of absolute position and relative position
PP [PV [PT [cskP [cs¥ [cst M)
) SettingRange | Setting Unit Mf r 6s Effect
Sub-index 1Fh - -
01 N/A o} Immediate
Function code Mapping Data type Accessibility
So-30 N UINT16 RW

0: Absolute position. Under internal position absolute mode, encoder feedback abs
position is adopted.
1: Relativeposition. Under internal position absolute mode, encoder feedback absg
position is not adoptedattery protection is shielded.

Communication related error  [PRPVPTCSRCSV[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 20h - N/A b1111 Immediate
Function code Mapping Data type Accessibility
So31 N UINT16 RW
So-31 is used to set related EtherCAT protection.
ogoog
A AL-37 protection
0 Disabled
1 Enabled
B AL-38 protection
0 Disabled
1 Enabled
C AL-39 protection
0 Disabled
1 Enabled
D AL-40 protection
0 Disabled
1 Enabled
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Motor lock -rotor protection function

PRIPVPTCSRICSV[CSTHM
. Setting Range| Setting Unit Mfr és Effect
Sub-index 23h - -
01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So-34 N UINT16 RW
0: disabled 1: enabled
Overload pre-alarm current  [PRPM PT[CSPICSM[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 24h 0" 800 % 120 Immediate
Function code Mapping Data type Accessibility
So-35 N UINT16 RW
Overload pre-alarm filter time  [PRPV[PT|CSRICSM[CSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 25h 0" 1000 10ms 10 Power on again
Function code Mapping Data type Accessibility
So-36 N UINT16 RW

Motor overload coefficient settingPRPM PT{CSRICSM[CSTHM|

Setting Range| Setting Unit Mf r 6s Effect
Subrindex 26h 1" 500 % 100 Immediate
Function code Mapping Data type Accessibility
So-37 N UINT16 RW
Please refer to 7.10.6.
Under voltage protection of LI battery
PRIPM PTICSRICSV[CSTHM]
. Setting Range| Setting Unit Mf r 6s Effect
Sub-index 27h - _
01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So-38 N UINT16 RwW
0: disabled  1: enabled
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Overtravel limit function PRPVPT[CSRCSV[cSTHM|
Setting Range| Setting Unit Mfr és Effect
Sub-index 28h 0 2 N/A - Immediate
Function code Mapping Data type Accessibility
So-39 N UINT16 RW
0: disabled 1: enabled 2: stop but no alarm
Delay time of lockrotor protection
PRPVIPTICSRICSVICSTIHM]
i Setting Range| Setting Unit Mf r 6s Effect
Sub-index 29h - -
10° 1000 10ms 100 Immediate
Function code Mapping Data type Accessibility
So40 N UINT16 RW
Alarm output duty ratio @@Eﬂ@ﬂ’mm
Setting Range| Setting Unit Mf r 6s Effect
Sub-index 2Bh 1" 100 % 100 Immediate
Function code Mapping Datatype Accessibility
So42 N UINT16 RW
Encoder reset PRPVIPTCSPICSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 2Ch 01 N/A 0 Immediate
Function code Mapping Data type Accessibility
So43 N UINT16 RW

0: encoderannotbe reset when alarm occurs.
1: encoder can be reset when alarm occurs.

Encoder reset is used to reset when encoder alarm occurs. User needs to long pre

key for panel reset.

Sub-index 2Dh

Parameter copy PRPVPTcsPcsvcsTHM|
Setting Range | Setting Unit Mf r 6s Effect
Four-parameter N/A 0000 Immediate
Function code Mapping Data type Accessibility
So44 N UINT16 RW
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Loogg
A Copy function
0 disabled
1 enabled
B| Motor parameter copy
0 disabled
1 enabled
C Gain parameter copy
0 disabled
1 enabled
D Notch filter paramter cop
0 disabled
1 enabled
FPGA software version PRPVI[PTCSPICSV[CSTHM|
Setting Range | Setting Unit Mf r O6s Effect
Sub-index 2Fh 0 N/A 0 Immediate
Function code Mapping Data type Accessibility
So46 N UINT16 RW
For example, 100 is 1.00 version
Motor parameters setting area password
PR [PV [P [csk [csV [csT M
. Setting Range | Setting Unit Mf r 6s Effect
Sub-index 31h 0" 9999 N/A 0 Immediate
Function code Mapping Data type Accessibility
So48 N UINT16 RW
When Se48=1, motor parameter can be set.
Revert to Mfr's value PRPV[PT[CcSPICSV[CSTHM]
Setting Range | Setting Unit Mf r 6s Effect
Subrindex 32h 01 N/A 0 Restart
Function code Mapping Data type Accessibility
So49 N UINT16 RW
Motor overheat protection PRPV[PTICcSPICSV[cSTHM|
Setting Range | Setting Unit Mfr és Effect
Sub-index 33h 01 N/A 0 Immediate
Function code Mapping Datatype Accessibility
So50 N UINT16 RW
0: disabled 1: enabled
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Motor disconnected protection of temperature detection

PRIPVPTCSRICSV[CSTHM
. Setting Range | Setting Unit Mfr és Effect
Sub-index 34h - -
01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So51 N UINT16 RW
0: disabled 1: enabled
Torque detuning protection  [PRPVPT[CSPICSV[CSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Subrindex 37h 01 N/A 1 Immediate
Function code Mapping Data type Accessibility
So54 N UINT16 RW
0: disabled 1: enabled

WhenSo-54is valid, motor is phastss ordisconnectedervo drive trips into At23.

Sub-index 38h

Torque detuning protection filter time

PRIPVPTCSRICSV[CSTHM
Setting Range | Setting Unit Mf r 6s Effect
1" 100 10ms 10 Immediate
Function code Mapping Data type Accessibility
So55 N UINT16 RW

Motor cabledisconnectegbrotection time.

Air -cooling motor mode selection PR[PV[PT[CSPICSVICSTHM|

Setting Range | Setting Unit Mfr és Effect
Subrindex 39h 01 N/A 0 Immediate
Function code Mapping Data type Accessibility
So0-56 N UINT16 RW
0: seltcooling  1: aircooling
Forced input setting of DI PRPVPTICSPICSV[CSTHM|
SettingRange Setting Unit Mf r 6s Effect
Sub-index 3Ah o} N/A 0 Immediate
Function code Mapping Data type Accessibility
So57 N UINT16 RwW
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Please refer to 7.10.9.

Forced input and output mode of DI/DO

| PRPV[PTICSRICSVICSTHM]
. Setting Range | Setting Unit Mfr és Effect
Sub-index 3Bh -
0 N/A doo Immediate
Function code Mapping Data type Accessibility
So58 N UINT16 RW
Please refer to 7.10.9.
Station alias PRPV[PTICSRICSMICSTHM]
Setting Range | Setting Unit Mf rValge Effect
Sub-index 3Ch 0" 65535 N/A 0 Immediate
Function code Mapping Data type Accessibility
So59 N UINT16 RW
The version of firmware 3 PRPV[PTICSPICSV[CSTHM]
Setting Range | Setting Unit Mf r 6s Effect
Sub-index 3Dh o} N/A 100 Immediate
Function code Mapping Data type Accessibility
So-60 N UINT16 RO
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Index segment 2008h (Parameter S

)

Name Analog monitor channel 2 Setting o} Mode | ALL
mode
Sub- Settin Mf r §
index | Unit N/A 910 3 | Effect Immediate 0
range value
3Eh Paramete Data
; So61 | Access | RW Mapping | N type UINT16
Analogue monitoring function selection setting:
Value Definition Remark
. 10V corresponding servo drive output curre
0 Servo drive output current is determined by S@0.
: 10V corresponding servo drive output volta
1 Servo drive output voltage is determined by Sa1.
10V corresponding servo motor speed is
2 Servo motor speed determined by S@2.
3 OutputQV voltage+offset The offset voltage is decided by-82.
Name Analog monltor voltage Setting 5 Mode | ALL
compensation 2 mode
Sub- . -10000 A
index | Unit mv Setting | . Effect Immediate Mf r g 0
3Fh range | ;4000 value
f’aramete S062 | Access | RW Mapping | N 8;? INT16
Analog monitor voltage compensatiorheentry-into-effecttime is 1000ms.
Name Alarm stop mode Setting o} Mode | ALL
mode
Sub Setti Mf r &
index | Unit N/A etting 01 Effect Immediate 90
41h range value
paramete So64 | Access | RW Mapping | N Data UINT16
r type
Name Alarm deceleration stop tim Set(tjlng o} Mode | ALL
Sub- mode
index | Unit N/A Setting | 0 Effect Immediate MTf r g 0
4%h range | 65535 value
Earamete So65 | Access | RW Mapping | N B?}f UINT16
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Name Speed torque display unit Setélng o} Mode | ALL
Sub. _ mode
index | Unit NA | Setng | Effect | immediate| M1 " 90
43h range value
paramete So66 | Access | RW Mapping | N Data UINT16
r type
Speed unit
0.1 rpm
1rpm
B Torque unit
0 1%
1 0.1%
{ C | Reserved I
{ D | Reserved I
8.3.10Index segment 2009h (communication monitor group)
LoParam 1 address PRPVIPTICSRCSVICSTHM]
Setting Range| Setting Unit Mfr O6s Effect
Sub-index 01h o) N/A 900 Immediate
Function code Mapping Data type Accessibility
o} N UINT16 RW
Please refer to 6.2.3.
LoParam 2 address PRPVPTICSPCSVICSTHM]
Setting Range| Setting Unit Mf r 6s Effect
Subrindex 02h a N/A 923 Immediate
Function code Mapping Data type Accessibility
o) N UINT16 RW
Please refer to 6.2.3.
LoParam 3 address PRPVPTCSRICSVICSTHM]
Setting Range| Setting Unit Mfr és Effect
Sub-index 03h 0 N/A 925 Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW
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Please refer to 6.2.3.

LoParam 1 value PRPVPTICSPCSVICSTHM]
Setting Range| Setting Unit Mfr és Effect
Sub-index 04h o) N/A o) Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RO
Please refer t0 6.2.3.
LoParam 2 value PPPVIPTICSPCSMICSTHM]
Setting Range| Setting Unit Mfr és Effect
Subrindex 05h 0 N/A o) Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RO
Please refer to 6.2.3.
LoParam 3 value PRPV|PTICSRCSVICSTHM]
Setting Range| Setting Unit Mfr 6s Effect
Subrindex 06h o) N/A o) Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RO

Please refer to 6.2.3.

8.3.11 Function setting of Dland DO

Programmable terminals include DI1~DI8. (Related parameters are from Po407 to Po414).
Commonopen or commoxtlose contact can be selected by input contact selection. For

example, for servo drive safety stop, when malfunction occurs, user shadd sel
commonclose switch.

& Servo drive must be restarted after terminal function is set.
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WO

X Function Name
0 Reserved Reserved
1 Alarm reset AL-RST
2-7 Reserved Reserved
8 Gain switchover GAINUP
9 Reserved Reserved
10 Pulse clear CLR
11 | Common pulse prohibited INH-P
12 Emergency stop ESP
13 | Reverserunning prohibited R-INH
14 | Forward running prohibited F-INH
15-21] Reserved Reserved
22 External reference origin ORGP
23 Reserved Reserved
24 Reserved Reserved
25 Reserved Reserved
26 | Forward jogging by terminal JOGU
27 | Reversejogging by termina JOGD
28 Motor overheat M- SEL
29-33 Reserved Reserved
34 Touchprobe-1 Touchprobe-1
35 Touchprobe-2 Touchprobe-2,
Y Input contactor type
0 Open switchisvalid ( common-close)
1 Close switch isvalid ( common-open)
| d [ Two-parameter mode, refer t05.22 |

Fig 8.1.1 Programmable input terminal function

Setting Function Name Instruction Signal
value type
0 Reserved Reserved | Reserved
A number of faults (Alarms) ca] Edge
1 Alarm reset AL-RST be cleared by activating ARST. | trigger
2~7 Reserved Reserved | Reserved
8 Gain switchover GAIN-SEL | Gain switchover L_evel
trigger
Reserved Reserved | Reserved
10 Pulse clear CLR P05|t|ondeV|at|_o_n register return Edge
to 0 at the position mode. trigger
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11 Command pulse INH-P External pulse command | Level
prohibited invalid at the position mode. trigger
Level
12 Emergency stop ESP Motor stops urgently. trigger
Reverse run . . Level
13 prohibited R-INH Motor is forbidden reverse run. trigger
Forward run . . Level
14 prohibited F-INH Motor is forbidden forward run. trigger
15~21 Reserved Reserved | Reserved
29 Externa'l r_eference ORGP ORQP is external refereng Edge
origin origin. trigger
23 Reserved Reserved | Reserved
24 Reserved Reserved | Reserved
25 Reserved Reserved | Reserved
26 Termlnal.forward JOGU Realized by controlling terminal. L'evel
jogging trigger
27 Term'”a'. reverse JOGD Realized by controllingerminal. L'evel
jogging trigger
28 Motor overheat HOT Realized by controlling terminal. tlr_iz\glyilr
29~33 Reserved Reserved | Reserved
Level
34 Touchprobel Touchprobel | Touchprobel trigger
Level
35 Touchprobe? Touchprobe? | Touchprobe? trigger

Programmable output terminals include DO1 ~ DO4 (Related parameters are Po421~ Po424)
ALM (Related parameter is Po425).
& Servo drive must be restarted after terminal function is set.
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ENINNN

X Function Name
0 Servo ready S-RDY
1 Servo on SON-O
2 Rotation Detection TGON
3 At speed reached V-CMP
4 At position reached P-CMP
5 At torque limit T-LT

6 Servo alarm activated ALM

7 |Electromagnetic brake control| BRAKE
8 Overload warning OL-W
9 At speed limit SLT
10 Reserved -

11 Large g:): \}\I, grnnici:\g]/| ation PER-W
12 Homing completed HOME
13-15 Reserved Reserved

16 Dynamic brake DRN-BR
Y Output contact type
0 | Output contact is common-close
1 Output contact is common-open
I d Two-parameter mode

Fig 8.1.2Programmable output terminal function

Function instruction of programmable output terminal:

Setting Function Name Instructions
value
S-RDY is activated when the servo drive is real
0 Servo ready S-RDY |to run. All fault and alarm conditions, if present,
havebeen cleared.
1 Servo on SONO gf\)ll\l-o is activated when the servo motor is
When the absolute value of speed is higher t
2 Rotation Detection TGON [the value of at rotation detection, TGON is
activated.
3 At speed reached V-CMP V-CMP isactivated when the servo motor has

reached the target rotation speed.
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4 At position reached P-CMP |Position completed
5 At torque limit T-LT |T-LT is activated when toque is limited.
. ALM is activated when the drive hestected a
6 Servo alarm activated | ALM fault condition.
7 E(L?]‘i:g?magne“c brake | BRAKE | BRAKE is activated actuation of motor brake
8 Overload warning OL-W |Overload prealarm signal
9 At speed limit SLT |SLTis activated when speed is limited.
10 |Reserved Reserved Reserved
Large position deviatior PERW is activated when position deviation ig
11 . PERW
prewarning too large.
HOME is activated when the servo drive has
12 |Homing completed HOME |detected that the HOME sensor has been
detected.
1315 |Reserved Reserved Reserved
16 |Dynamic brake DRN_BR|Dynamic brake is valid, output this signal.

8.4 Parametersdefined by subprotocol (6000h)

Error code PRPV[PTIcSPICSV[CSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index 603Fh ) ) 0 0
Function code Mapping Data type Accessibility
o} TPDO UINT16 RO
Please refer to 6.1.9.
Control word PRPV[PTICcSPICSV[cSTHM|
Setting Range | Setting Unit Mfr és Effect
Index 6040h 0" 65535 o} 0 immediate
Function code Mapping Data type Accessibility
0 RPDO UINT16 RW

Please refer to 7.2.1.
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Index6041h

Status word

PRIPVIPTICSRICSVICSTHM

Setting Range | Setting Unit Mfr és Effect
0 0 0 0
Function code Mapping Data type Accessibility
0 TPDO UINT16 RO

Please refer to 7.2.2.

Quick stop option code PR PVPTicsplcsvcsTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index 605Ah o 7 0 2 immediate
Function code Mapping Data type Accessibility
o} N INT16 RW
Halt option code @ @ @ CsPcsv[csT
Setting Range | Setting Unit Mf r 6s Effect
Index 605Dh o 7 o} 1 immediate
Function code Mapping Data type Accessibility
0 N INT16 RW
Modes of operation PRPV[PTICSPICSMICSTHM]
Setting Range | Setting Unit Mfr 6s Effect
Index 6060h 0 10 o} o} immediate
Function code Mapping Data type Accessibility
o} RPDO UINT16 RW
0: NA
1: profile position mode(PP)
2: NA
3: profile velocity mode(PV)
4: profile torque mode(PT)
5:NA
6: home mode (HM)
7: interpolation mode(IP)
8: cycle synchronous position mode(CSP)
9: cycle synchronous velocity mode(CSP)

10: cycle synchronous torque mode(CST)
Please refer to modestruction.

Note: IP mode is not supported in this product.
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Modes of operation display PRPV[PTICcSPICSV[CSTHM|
Setting Range | Setting Unit Mfr és Effect
Index6061h 0 0 0 0
Function code Mapping Data type Accessibility
0 TPDO UINT16 RO
Position demand value PRPV PTICSPICsVIcsTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index 6062h 0 Command unit 0 0
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
Position feedback value PRPV[PTICSPICSV[CSTHM]
Setting Range | Setting Unit Mf r 6s Effect
Index 6063h 0 Encoder unit 0 0
Function code Mapping Data type Accessibility
0 TPDO DINT32 RO
Reflect motor absolute position.
Position actualvalue PRPV[PTICSPICSVICSTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index6064h o} command unit o} o}
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
Reflect real time user absolute position.
6064h*6091h=6063h
Following error window @@W
Setting Range | Setting Unit Mfr és Effect
Index 6065h 1" 32000 encoder unit o} Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW
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Position window

PR [Csk M|

Setting Range | Setting Unit Mfr és Effect
Index6067h 1" 32000 0 0 Immediate
Function code Mapping Data type Accessibility
0 N DINT32 RW
Position window time @ ]@ W’
Setting Range | Setting Unit Mf r 6s Effect
Index 6068h 0" 65535 ms 0 Immediate
Function code Mapping Data type Accessibility
o} N UINT16 RW
Velocity actual value PRPV[PTICSPICSV[CSTHM]
Setting Range | Setting Unit Mf r 6s Effect
Index606Ch o} 0 0 0
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
Velocity window PV [csv
Setting Range | Setting Unit Mfr 6s Effect
Index 606Dh 0" 30000 0.lrpm 300 Immediate
Function code Mapping Data type Accessibility
o} N UINT16 RW
Velocity window time @ csv
Setting Range | Setting Unit Mf r 6s Effect
Index 606Eh 0" 65535 ms 0 Immediate
Function code Mapping Data type Accessibility
o} N UINT16 RW
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Target Torque @ ]@T
Setting Range | Setting Unit Mfr és Effect
Index6071h -800~800 0 0 Immediate
Function code Mapping Data type Accessibility
0 RPDO INT16 RW
Max Torque PR PV PTlcsplcsvcsTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index6072h 0" 800 0 0 Immediate
Function code Mapping Data type Accessibility
P0202 N UINT16 RW
Theentry-into-effecttime is 100ms.
Torque Demand Value PRPV[PTICcSPICsV[csTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index 6074h 1% 3 o) 3
Function code Mapping Data type Accessibility
0 TPDO INT16 RO
Torque Demand Value PRPV[PT[CcSPICSV[CSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index 6077h 1% 0 0 0
Function code Mapping Data type Accessibility
o} TPDO INT16 RO
Position Target Value PRICSR
Setting Range | Setting Unit Mf r 6s Effect
Index 607Ah :+A 2321311} 8 0 Immediate
Function code Mapping Data type Accessibility
Po350 RPDO DINT32 RW
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Index 607Ch

Home offset W’
Setting Range | Setting Unit Mfr és Effect
Rl S3 i .
£ ol 0 0 Immediate
Function code Mapping Data type Accessibility
Po123 RPDO DINT32 RwW

Theentry-into-effecttime is 100ms.
The effect condition: finish homing operation in this running

, bit15=1 of status word 604

Index 607Eh

Polarity

@E PTICsRIcsV[CSTHM]

Setting Range

Setting Unit

Mfr 6s

Effect

00 FF

0

0

Immediate

Function code

Mapping

Data type

Accessibility

4]

RPDO

UINT16

RW

607Eh is used to set polarity of position commaedhcity command and torque comman

Bit

Definition

0~4

None

Torque command polarity:

0: keep existing value

1: command(-1)

PT: conversearget torqué071h

CST: converse torque command(6071h+60B2h)

Velocity command polarity:

0: keepexisting value

1: command(-1)

PV: converse target velocity 60FFh

CSV: converse velocity command(60FFh+60B1h)

Position command polarity

0: keep existing value

1: command(-1)

PP: converse target position 607Ah
CSP:converse position commané07Ah+60B0h
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Max profile velocity

PRPVIPTICSRICSVICSTHM]

Setting Range | Setting Unit Mfr és Effect
Index607Fh 0" 13000 rpm o} Immediate
Function code Mapping Data type Accessibility
0 N UDINT32 RW
Theentry-into-effecttime is 100ms.
Profile velocity @
Setting Range | Setting Unit Mfr 6s Effect
Index6081h 0" 65535 0.lrpm 0 Immediate
Function code Mapping Data type Accessibility
o} RPDO UINT16 RW
Profile acceleration @ @
Setting Range | Setting Unit Mf r 6s Effect
Index6083h 0" 65535 ms o} Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW
Theentry-into-effecttime is 100ms.
Profile deceleration PR [PV
Setting Range | Setting Unit Mfr 6s Effect
Index6084h 0" 65535 ms o} Immediate
Function code Mapping Data type Accessibility
Po311 N UINT16 RW
The entry-into-effecttime is 100ms.
Quick stop deceleration PRPPV PTIcSPIcsV[csTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index 6085h 0" 65535 ms o} Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW

UnderPP, CSV, PV, HM modejuick stop option code 605AH" is equal to 2 or 6 anguick

stop command is valid, 6085h is slope deceleration time.

UnderPP, CSV, PV, HM moddalt option code (605Dh) is equal to 2 and halt command

valid, 6085h is slope deceleration time.
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Torque slope

P

Setting Range | Setting Unit Mfr és Effect
Index6087h 0" 65535 0.1ms 0 Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW
Numerator of Gear ratio PR [csp HM
Setting Range | Setting Unit Mfr 6s Effect
Index 0~ BL1° N/A 0 Immediate
6091h01h : : —
Function code Mapping Data type Accessibility
Po344 N UDINT32 RW
Theentry-into-effecttime is 100ms
Denominator of Gear ratio PP [csp HM]
Index Setting Range | Setting Unit Mfr 6s Effec?t
6091h02h 1 .231-1~ N/A. 1000 Immed-lalt-e
Function code Mapping Data type Accessibility
Po346 N UDINT32 RW
Theentry-into-effecttime is 100ms
Homing method
Setting Range | Setting Unit Mf r 6s Effect
Index6098h -1" 35 o} 0 Immediate
Function code Mapping Data type Accessibility
0 N INT16 RW
First Homing speed m
Setting Range | Setting Unit Mfr és Effect
Index
609h-01h 0" 20000 0.Irpm 500 Immediate
Function code Mapping Data type Accessibility
P0120 N UINT16 RW

The entry-into-effecttime is 100ms.

277



http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dnumerator%2520and%2520denominator%26keyfrom%3Dhao360&q=%E5%88%86%E5%AD%90+%E5%88%86%E6%AF%8D+%E7%BF%BB%E8%AF%91&ts=1499914616&t=4b15fb0fd03857aa337f9ec4fce69c1

SecondHoming speed

HM]

Index Setting Range | Setting Unit Mfr és Effect
0" 20000 0.lrpm 200 Immediate
6099hn02h - - _—
Function code Mapping Data type Accessibility
Po121 N UINT16 RW
Theentry-into-effecttime is 100ms.
Homing acceleration
Setting Range | Setting Unit Mfr 6s Effect
Index 609Ah 0" 1000 ms 0 Immediate
Function code Mapping Data type Accessibility
0 N UINT16 RW
Position offset @
Setting Range | Setting Unit Mf r 6s Effect
Index60BOh | -281~= 28217 Command unit 0 Immediate
Function code Mapping Data type Accessibility
0 RPDO DINT32 RW
The entry-into-effecttime is 100ms.
Velocity offset csp [csv
Setting Range | Setting Unit Mfr 6s Effect
Index60B1h ~1300000 0.0Irpm 0 Immediate
1300000
Function code Mapping Data type Accessibility
o} RPDO DINT32 RW
Torque offset ]@H@m
Setting Range | Setting Unit Mf r 6s Effect
Index60B2h -1000~1000 0.1% 0 Immediate
Function code Mapping Data type Accessibility
0 RPDO INT16 RW
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Touch probe function

PRIPVPTCSRICSV[CSTHM

Setting Range | Setting Unit Mfr és Effect
Index 60B8h 0" 65535 8 ) Immediate
Function code Mapping Data type Accessibility
0 RPDO UINT16 RW
Touch probe status PRPVPTCSRCSM[CSTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index60B9h o} o} o} 0
Function code Mapping Data type Accessibility
o} RPDO UINT16 RO
Touch probe pos1 position value  [PR[PV PT[CSPICSM(CSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index60BAh | Command unit | -2/31~2"311 ) 4]
Function code Mapping Data type Accessibility
0 TPDO DINT32 RO
Touch probe neg1 position value  [PRPVPTICSRICSV[CSTHM|
Setting Range | Setting Unit Mfr 6s Effect
Index60BBh | command unit | -2/31~27311 0 o)
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
Touch probe pos2 position value  [PRPV PTICSPICSVICSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index60BCh | Command unit | -2/31~2"311 ) )
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
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Touch probe neg?2 position value

PRIPM PT/[CSRICSVICSTHM]

Setting Range | Setting Unit Mfr és Effect
Index60BDh | Command unit | -2/31~2/311 ) )
Function code Mapping Datatype Accessibility
0 TPDO DINT32 RO
Forward Direction Torque Limit Value @@@
Setting Range | Setting Unit Mfr 6s Effect
Index 60EOh 0" 800 % 0 Immediate
Function code Mapping Data type Accessibility
P0208 RPDO UINT16 RW

Theentry-into-effecttime is 100ms.

Reverse Direction Torque Limit ValuePR[PV[PT[CSPICSVICSTHM|

Setting Range | Setting Unit Mf r 6s Effect
Index60E1h 0" 800 % 3 Immediate
Function code Mapping Data type Accessibility
P0209 RPDO UINT16 RW
The entry-into-effecttime is 100ms.
Following error actual value @
Setting Range | Setting Unit Mfr 6s Effect
Index60F4h | _2A31~27311 | Command unif ) )
Function code Mapping Data type Accessibility
o} TPDO DINT32 RO
Digital Input PRPVPTCsPCsV[csTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index 60FDh 0 2732 o] o} o}
Function code Mapping Data type Accessibility
0 TPDO UDINT32 RO
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Digital Output

PRPVIPTICSRICSV[CSTHM]

Setting Range | Setting Unit Mfr és Effect
Index 60FEh 0 2732 0 0 Immediate
Function code Mapping Data type Accessibility
0 RPDO UDINT32 RW
Target velocity @ m
Setting Range | Setting Unit Mfr 6s Effect
Index60FFh | -130000~13000( 0.lrpm o} Immediate
Function code Mapping Data type Accessibility
o} RPDO DINT32 RW
Supported drive modes PRPV[PT[CcSPICsV[cSTHM|
Setting Range | Setting Unit Mf r 6s Effect
Index 6502h 0 0 0 0
Function code Mapping Data type Accessibility
0 N UDINT32 RO
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IX Adjustments

9.1 Summary

The servo drive is required to run the motoleiast time delay and as faithful as possible
against commands from the host controller or internal setting. Gain adjustment needs to be
performed to meet the requirements.

Gain adjustment process:

Use offlineinertia
auto-tuning, or

Inertia_\ ~ enableonline
auto-tuning inertia auto-tuning.
Rigid Rigid Selection
selection
YES? I o
* Vibration?
T~ NO?
< Test Run Test running

Notch filter function etc

Vi braIIIOn Refer to 9.4
supression
YES? .
Action OK?
NO?
Manual Manual gain adjust
adjustment Refer t09.3.3

Fig 9.1.1Gairadjustment flow chart
Note:
60Jog test running is recommended ransnormally.y b«
0Servo gain can be s-patameaeydositianiodp, speadoop ofitter, o f
load rotational inertia ratio etc.),dbe parameters interact on each other. Therefore, balance of
parameters must be considered.
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9.2 Inertia Identification

When motor is connected to machine or load simulator, before normal production, servo drive
mu s t istudyo t he rimetwhithiisoconadnient for eigert to adjuso relatecha c
parameters and make sure servo system run in proper inertia.

Inertia ratio=Total load inertia of machine/Motor rotor inertia

The inertia ratio is an important parameter of the servo systenguéidcommissioning can be
implemented with the correct setting of this parameter. It can be set manually-tumeaao
automatically by the servo drive.

The servo drive supports two identification methods:

1) Offline identification

When the offline inertiadentification function is enabled in (Po008), press the keys on the
keypad of the servo drive to run the motor and obtain the inertia ratio.

2) Online identification

The servo drive obtains the inertia ratio through load situation and writes the value to
Artoati onal inertia ratio (Po013)20o

& CAUTION

1. If the actual inertia ratio is very large 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, increasdgidi ty in Po010and perform inertia identification again.

2. If vibration occurs during identification, stop identification immediately and decrease the
gain.

9.2.10ffline Identification

Servo drive can drive the load running by servo motor accordifignt@rd/reverse curve to
calculate the rotational inertia ratio of load and confirm the rotational inertia.

Confirm the following before performing offline identification:

1) The movement travel of the motor meet the following requirements:

Ensure that therhit switches have been installed and required movement travel is reserved to
prevent overtravel which may cause accidents during identification; Ensure that the movement
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travel for the motor in stop position is larger than Po015. If not, user can initneesgzerly.
2) Evaluatethe value of Po013

a) Preset a large initial value for Po013

The recommended preset value is 400. Increase Po013 gradually till the value on the keypad is
updated.

b” Increase the rigidity level of the servo drive properly:
Increase theigidity level (Po010) properly to meet the requirements of inertia identification.
The following figure shows the offline inertia identification flowchart.

Servo enabled,
green light

Servo enabled

Current rotational
inertiaratio

Forward/reverse
Po008=1 identification
Increase =
Po013
properly

Studied inertiaratio
write to Po013

Fig 9.2.1 Offline inertia identification flowchart
RelatedParameters:

1) Motion range of offline inertia identification (pulse)

Signal Parameter| Setting Range MT r 0 Content
Name value
Approximate value,
Motion 2000Rr10h | 200 = 28%-17 0 Onetime identification action
rance finished in setting pulse range.
9 Function . -
code Mapping Data type | Accessibility
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| Po015 | N | DINT32 [RW

2) Inertia identification mode selection

Inertia identification mode selection PRPV[PTICSPICSM[CSTHM]
. : Mfr &
Setting Range Unit Value Effect
0 Disabled

1 Offline fwd/rev direction

2000h00h | identification. Immediate effect

2: Offline single direction N/A 0 Lost ! f
identification.

3: Online auto inertia identification

Function code Mapping| Datatype | Accessibility
Po008 N INT16 RW

lllustration:

(1) Po008=0 Inertia identification is disabled.

(2) Po008=1 Offline fwd/rev identification, suitable for the equipment with limit motion range.

(3) Po008=2 Offline single direction identification, suitable for the equipment that cannot run
reversely.

(4) Po00&3 Online inertia auto identification, servo drive always keeps online auto
identification, ifservad r i ve i s jog running, inertia is

3) Offline inertia identification action gap time
Offline rotational inertiddentification action gap time

[PR PV PT [CSP [csV [csT M

Setting Range Setting Unit Mf r 6s Effect

2000h0AN ;
1~2000 ms 100 Immediate
Function code Mapping Data type Accessibility

Po009 N INT16 RW

4) Motor accel/decel time at offline inert@entification

Movement of inertia acele/decel time PRPV[PT[CSPICSVICSTHM|
2000h0Fh Setting Range Setting Unit Mfr és Effect
200~5000 ms 1000 Immediate
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Function code Mapping Data type Accessibility
Po014 N INT16 RW

5) Inertia ratio

Rotation inertia ratio PP PM PT [CSP [csV [csT HM

Setting Range Setting Unit Mfr és Effect
2000h0Eh 1~30000 0.01 200 Immediate
Function code Mapping Data type Accessibility
Po013 N INT16 RW
Note: Rotation inertia dent i fi cati on just measures iner

position parameter. After finishing inertia identification, please make sure to select rigidity.
9.2.2 Online Inertia Identification

Online inertia automatic identification: Po008=s®rvo drive enters inertia online automatic
identification state and identifies inertia automatically according to load situation.

Note: The condition of online automatic inertia identification shows as below:

0 Max rotary speed hemotdnprgchss of setvémeotor,. 20 0r pm i |
0 The acceleration/deceleration of servomot
0 The machinery that rigid |Iload is not eas)
0 Sl ow changing of |l oad inertia

0 Mechanical cl ear apracess i s not big in the m
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Start

Servo enabled
OFF

Set Po008=3

Servo enabled

PC/PLC running,
Motor running

Real-time calculate
load inertiaratio
automatically

Fig 9.2.20online rotational inertia setting flow chart

9.3 Gain Adjustment

9.3.1 Summary

User needs to adjust servo gain to improve servo drive response, which resgdiires

parametercombinations, whichinfluence each other. Therefore, parameter relation must be

considered for gain adjustment.

In general, response of high rigidity mach@@n be improved by increasing servo gain. But for

low rigidity machine, vibration may occur when servo gain increases. Therefore, if high

response is required, high rigidity machine is required to avoid vibration.

Response frequency of position or sperdst be selected accordingtke machine rigidity and

application.

In general, higlprecisemachining requires high response frequency, but high response

frequency may bring vibration. If allowable response frequency is unknown, user can increase

gain gradually to raise response frequency until vibration occurs and then decrease gain. Gair

adjustment principle is as following:

Servo rigidity is the ability that motor rotor withstands load inertia, which id@eking ability

of motor rotor. The strongeine servo rigidity, the larger the corresponding sgeed gain, the

faster the system response.

Servo rigidity must be used along with the load rotational inertia, the larger the load inertia, the
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lower the allowable rigidity level. If servo rigidity tsigher than inertia ratio, higlequency
self-excited oscillation will occur. Otherwise, motor response is slow, motor takes long time to
reach specified location.

The servo system consists of three control loops, namely, position loop, speethtmyprent

loop from external to internal. The following figure shows the basic control block diagram.

Torque
Speed
[ tostomers | |
Position
Instruction . 4+ ‘Speed loop + + Culr:ruerw“lrcl)?op
gain Z gain + -

Current
Position feedback

Feedback

peed Toop
integral time
onstant

Speed
Cauculation

Encoder

Fig 9.3.1 Servo drive internal frame diagram
The most internal loop must have the highest response. If it is not alhstweystem may be
unstable.
The default current loop gain of the servo drive ensures the response, and need not be adjuste
You only need to adjust the position loop gain, speed loop gain and other auxiliary gains.

9.3.2 Automatic GainAdjustment

Automatic gain adjustment means that the servo drive automatically produces the matching gair
parameters based on the setting of Po&igidity level selection) to achieve fast response and
stability.

A CAUTION:

Ensure that the correct inertia ratio has been obtained before eralibngatic gain
adjustment.
Related Parameter:

Rigidity Selection PRPPV PTIcSPCsV[cSTHM|
Setting Range| Setting Unit Mf r 6s Effect
2000n0Bh 1~-30 N/A 6 Immediate
Function code Mapping Data type Accessibility
Po010 N INT16 RW

The setting range ¢to010(Rigidity selection) is D19.the bigger value is, stronger rigidity is.
288



System will generate first group parameters of gain. The firstggainp includes: first position

loop gain Po301, first speed loop proportional gain Po101, first speed loop integral time Po102,
first speed filter time constant Po105, first torque filter time constant Po214, first current loop
bandwidth P0200.

Setting method of rigidity level:

1) Confirm that inertia identification has been executed and the inertia ratio is reasonable,
estimate proper rigidity level Po010 according to inertia ratio and drive connection mode (the
bigger mechanical load is, the lower rigydig¢vel is ).

2) Sel4 enters jog test running, check the normal operation and noise. Reduce rigidity level
Po010 properly if there is any noise. Otherwise, user can try to improve the rigidity level and
test running again until satisfying the system regjuent.

When changing rigidity level, speed loop gain and position loop gain will change too. After
setting rigidity level, user can still make a fiing for the first gain group (not influence
rigidity Po010).

The data of table above is relatedhe parameter of Po010 rigidity level, check the table above
for reference when rigidity selection.

Note: Theentryinto-effecttime ofthe parameter is 100ms.
9.3.3 Manual Gain Adjustment
User can make fine adjustment manually when the automatiadpistment cannot reach the expected effect.

Table 9.3.2Manual Gain Adjustment Parameter Table

Parameter Name Parameter| Name
: — . . .
Po101 1S_Speed loop proportiong P0135 Gain 2 switch to gain 1 dela
gain time
P0102 | 18'Speed loop integral time P0200 | 1stcurrent loop bandwidth
d ry— q -
P0103 g;ﬁpeed loop proportiong P0201 2"%urrent loop bandwidth
P0104 | 2"Speed loop integral time Po214 | 1sttorque filter time constant
Po105 | 18'Speed loop time constant Po215 | 2"9torque filter time constant
3 . . e .
P0106 2%Speed loop filter time P0301 15t position loop gain
constant
Po107 | Torque feedforward gain P0302 | 2" position loop gain
P0108 | Torque feedforward gain filter, P0o303 | Position loop feedforward gain
P0130 | Gainswitching mode Po306 | Position loop filter time constar
Pol131 | Gain switching speed Po343 | Position mode acel/decel time
P0132 | Gain switching pulse P0229 | Notch filter start
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— . ——— : .
Po133 E’;se,ltlon loop gain switching P0217 15t Notch filter center frequency
. — : . .
Po134 Er?](;ed loop gain switchin P0218 15t Notch filter width
P0219 | 18Notch filter depth P0220 | 2" Notch filter center frequency
P0221 | 2"9Notch filter width P0222 | 2" Notch filter depth
. : 5 - .
P0223 3“Notch filter center P0224 3 Notch filter width
frequency
P0225 | 3“Notch filter depth P0226 | 4™ Notch filter center frequency,
P0227 | 4"Notch filter width P0228 | 4™ Notch filter depth
P0240 Low-frequency vibration P0241 Low-frequen(;y vibration
abatement center frequency abatement width
P0242 Low-frequency wlpratlon
abatement intensity
(1) User Parameter lllustration
A) Position Loop Gain
15t position loop gain PP [csp
Setting Range| Setting Unit Mf r 6s Effect
2003h02h 1" 30000 - Immediate
Function code Mapping Data type Accessibility
Po301 INT16 RW
2"d position loop gain PR [csp
Setting Range| Setting Unit Mf r 6s Effect
2003h03h 1" 30000 - Immediate
Function code Mapping Data type Accessibility
P0302 INT16 RW
Position loop feedforward gain @ CSﬂ>
Setting Range | Setting Unit Mfrés Effect
2003h04h 0~1000 0 Immediate
Function code Mapping Data type Accessibility
Po303 INT16 RW
Position filter time constant @ cse
Setting Range| Setting Unit Mf r 6s Effect
2003h07h :
1~10000 1 Immediate
Function code Mapping Data type Accessibility




P0306 N | INTI6 RW

Position loop gaimetermines position contraésponse. Thbigger the setting value, the higher

the gain, the larger the rigidity, the better the following feature of position instruction for same
frequency pulse, the lower the position error, the shorter the positioning time. But overlarge
setting value could eese vibration or position overshoot. Internal servo drive uses feedforward
compensation for position control to decrease positioning time, but if the setting value is
overlarge, mechanical vibration may occur.

If position control command changes smootirgreasing gain can reduce position following
error; if position control command does not change smoothly, decreasing gain can reduce
system vibration.

B) Speed Loop Gain

18'Speed loop proportional gain  [PRPV[PT[CSPICSVICSTHM|
Setting Range| Setting Unit Mfr 6s Effect

2001h02h 0~30000 0.1Hz 600 Immediate
Function code Mapping Data type Accessibility
Po101 N INT16 RW
1s'Speed loop integral time PRPV[PTICSRICSV[CSTHM]
Setting Range| Setting Unit Mf rValse Effect
2001h03h 0~10000 0.1ms 500 Immediate
Function code Mapping Data type Accessibility
P0102 N INT16 RW

2nSpeed loop proportional gain - [PRPV[PTICSPICSVICSTHM|
Setting Range| Setting Unit Mfr 6s Effect

2001h04h 0~30000 0.1Hz 240 Immediate
Function code Mapping Data type Accessibility
Po103 N INT16 RW
2"9Speed loop integral time PRPVPTICSPCSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
2001h05h 0~30000 0.1ms 1250 Immediate
Function code Mapping Data type Accessibility
Po104 N INT16 RW
15'Speed loop time constant  [PRPVPT[CSPICSV[CSTHM|
Setting Range| Setting Unit Mfrdés Effect
2001h06h .
1~20000 0.01ms 0 Immediate
Function code Mapping Data type Accessibility
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P0105 N | INT16 | RW
2ndSpeed loop filter time constant  [PRPM PTICSRICSM[CSTHM|

Setting Range| Setting Unit Mfrdés Effect
2001hr07h 1~20000 0.01lms 0 Immediate
Function code Mapping Data type Accessibility
Po106 N INT16 RW

Speed loop proportional gain determines position control response. The bigger the setting value
is, the higher the gain is, the better the following feature of speed instruction is, but ovelarge
setting could cause mechanical resonance. The frequencged spode control is 4~6 times
higher than that in position mode control, when position response frequency is higher than
speed response frequency, machine may Bhakenor position overshoot. When inertia ratio
becomes larger, speed response of conggies goes down and becomes unstable, the solution

is to increase speed loop gain, but if speed loop gain is too large, motor may have vibration in
running or stop status (abnormal sound). Therefore, user must set speed loop gain at 50%~80¢
of vibration gan. Increasing integral time can reduce acel/decel overshoot; reducing integral
time can improve rotation stability. Reducing speed control integral time can improve speed
response and narrow speed control error. But too small value may cause vibratioisand

Reduce the noises in speed mode and position mode; Increasing filter time constant can reduc
noise but response magcomeslow.

C) Torque Loop Gain

1st current loop bandwidth PRPVI[PTICSRICSVICSTHM]
Setting Range| Setting Unit Mfr 6s Effect
2002h01h 10~3000 HZ o} Immediate
Function code Mapping Data type Accessibility
Po200 N INT16 RW
2"%urrent loop bandwidth PRPVPTICSPCSVICSTHM|
Setting Range| Setting Unit Mf r 6s Effect
2002n02h 10~3000 HZ o} Immediate
Function code Mapping Data type Accessibility
Po201 N INT16 RW
1sttorque filter time constant  [PRPV[PT[CSRICSMICSTHM|
2002h0Fh Setting Range| Setting Unit Mfr és Effect
0~30000 0.01ms 0 Immediate
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Function code Mapping Data type Accessibility
Po214 N INT16 RW
2" torque filter time constant PRPV[PTICSPICSVICSTHM]
Setting Range| Setting Unit Mfr és Effect
2002hr10h 0~30000 0.01lms 0 Immediate
Function code Mapping Data type Accessibility
Po215 N INT16 RW

The larger the current loop bandwidth is, the faster the system response is, but noise may b
louderconversely.

9.3.4 Gain Switclover
Gain switchover can be triggered by servo dimgde or external DI, which hdsllowing
effect:

0 Switch to | ower gain for vibration inhibi
60 Switch to higher gain to narrow positioni
0 Switch to hi glhateringraciion tratking perfotmangd imrinning state;

0 Switch to different gain setting by extel

(1) User Parameter

Gain switchingnode PRPPV [CsPlcsV
Setting Range| SettingUnit Mfr 6s Effect
2002h20h 0~6 N/A 0 Immediate
Function code Mapping Data type Accessibility
P0130 N INT16 RW

The setting of Po130 can realize switchover between gain han@ according to different
conditions.

Gain 1 includes speed logpoportional gain 1(Po101), speed loop integral time 1(P0102) and
position loop proportional gain 1(Po301).

Gain 2 includes speed loop proportional gain 2(P0103), speed loop integral time 2 (P0104) anc
positionloop proportional gain 2(P0346).

Parameter Content
P0130=0 | No switch, default to use gain 1
Po130=1 | No switch, default to use gain 2
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Switch to gain 2 immediately when speed is higher than the setting va

Po130=2 | Pol13l, if speed is lower than P0131, after delay the setting tin|
P0135(0.1ms), switch to gain 1.
P0130=3 Switch terminal control, use gain 1 if the switching terminal defined in ¢
- is invalid; use gain 2 if valid.
Switch to gain 2 immediately when position error is higher than the seti
Po130=4 | value ofP0132; If lower than P0o131, delay the setting time of Po135
(0.1ms), switch to gain 1.
P0130=5 Switch to gain 2 immediately there is pulse input; if there is no pulse
B input, delay the setting time of P0135(0.1ms), then switch to gain 1.
Switch to gain 2 immediately if there is pulse input; If there is no pulse
Po130=6 | input and the speed is lower than Po131, delay the setting time of
P0135(0.1ms), then switch to gain 1.
Gain switching speed PRPV[CSPRicsV
Setting Range| Setting Unit Mfr 6s Effect
2001h20h 1~32000 0.1rpm 100 Immediate
Function code Mapping Data type Accessibility
Pol131 N INT16 RW
Gain switching pulse @ @ Ccsk [csv
Setting Range| Setting Unit Mf r 6s Effect
2001h21h 1~32000 N/A 100 Immediate
Function code Mapping Data type Accessibility
Po0132 N INT16 RW
Positon loop gain switching time @ @ Ccsk [csV
Setting Range | Setting Unit Mfr és Effect
1~32000 0.1ms 20 Immediate
2001h22h , ; -
Function code Mapping Data type Accessibility
Po133 N INT16 RW
The time from one gain switching &mother gain smoothly.
Speed loop gain switching time @ @ CSﬂ’ CS\_/l
Setting Range| Setting Unit Mf r 6s Effect
2001h23h 0~20000 0.1ms 100 Immediate
Function code Mapping Data type Accessibility
Po134 N INT16 RW
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The timefrom one gain switching to another gain smoothly.

Gain 2 switch to gain 1 delay time @ @ csp  [csv

Setting Range| Setting Unit Mfr és Effect
0~32000 0.1ms 1000 Immediate
2001h24h Function code Mapping Data type Accessibility
Po135 N INT16 RW

When gain 2 switches to gain 1, delay the time set by P0135, then
the time according to the setting of P0133.

9.4 Vibration Suppression

9.4.1 Vibration Suppression Function

Resonance may produce at about the mechanical resdrespoency when the servo gain is
increased, making the gain cannot be increased further.

Mechanical resonance can be suppressed in the following two ways:

1) Torquereference filte(2002R0Fh and 20021.0h)

Set the filter time constant to make the torqueresnce attenuates at above the cutoff frequency,
suppressing mechanical resonance.

2) Notch filter

The notch reduces the gain at certain frequency to suppress mechanical resonance. After
resonance is suppressed with correct setting of the radtelmpt to increase the gain gradually.
The following figure shows the principle of the notch.
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level, and depth level. The four notches can be set manually or set as adaptive notches. When
they are used as adaptive notches, their parameters are automatically set by the servo drive.

Mechanical system
Amplitude-frequency
characteristics

Notch
characteristics

Frequency

Notch

bandwidth

Notch depth

Frequency

Fig 7.4.1Inhibition principle of notch filter
A total of four notches can be used, and each is defined byphrameters, frequenoyjdth

Object 15'Notch Filter 2"d Notch Filter 3 Notch Filter 4t Notch Filter
Frequency 2002h12h 2002h15h 2002h18h 2002h1Bh
Width level 2002h13h 2002h16h 2002h19h 2002h1Ch
Depth level 2002h14h 2002h17h 2002h1Ah 2002h1Dh

9.4.2 Suppression of Lowfrequency Resonance
If the mechanical load end is long and heavy, vibration may easily occur in this part at

emergency stop, affecting the positioning. The frequency of such vibration does not exceed 100
Hz, lower than the mechanical resonance frequency, and is loalléacquencyresonance. Use

the lowfrequency resonance suppression function to reduce.

296




Servo
Motor

Coupling

Vibration in

Moving part

\ -

Fig 7.4.2 Low frequency resonance sketch map

(1) User Parameter

bench

Center frequency of jitter inhibition

PR [csk

Setting Range| Setting Unit Mf r 6s Effect
2002h29h 50~2000 0.1Hz 2000 Immediate
Function code Mapping Data type Accessibility
Po240 N INT16 RW
Intensity of jitter inhibition @ @
Setting Range | Setting Unit Mfr és Effect
2002h2Bh 0~100 N/A 0 Immediate
Function code Mapping Data type Accessibility
Po242 N INT16 RW
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X. Maintenance and Inspection

10.1 Alarm and Trouble shooting at start
10.1.1 Position control mode

Startup process

Description

Cause

Countermeasures

Connect control
power supply
© L1C L2C ,
main power
supply RST

1.Control terminal
disconnected

is|

A Rewiring
A Connect L1C/L2C power cable 1
socket separately.

Digital tube is not on
or green light is not or]

2.Control power supply

fault

A Check the voltage between L1
and L2C

Note:

380V servo drive should connect

main power supply directly, no nee

to connect to L1C and L2C.

3. Servo drive fault

Please contact with manufacturer.

Keypad panel
di spl aX¥yXX

Refer to chapter 10.2 to find the cause and solve the problen

Servo drive is
enabled by
control word

Keypad panel
di spl aXyXxX

Refer to chapter 10.2 to find the cause and solve the problen

Servo motor is in
unlocked state

1. Control word is
invalid

A

>

b=

Check whether green light is on, if it
is not ontakingfollowing step.
Check whether RUN green light is
lighted, if light isflashing or off, OP
mode is not arrived.

Check whether master and slave X\
document is set correctly.

2. Control mode is
wrong

>

Select communication mode.

Servo motor is
galloping.

= >

2.

A
1.

N

Encoder cable fault

Check whether L®4 value is correc
whenmotor rotates 1 revolution.
Check whether servo drive trips in
AL-17

U/V/W motor cable fault.

Check whether U/V/W wiring ig
correct.

If wiring is correct, please study
motor angle.

Rotation is not
smooth at low
speed.

Low speed rotation is
notstable.

Gain is set
improperly.

A

Adjust gain according to chapter 9.

Motor shaft vibrateg
side to side.

Rotation inertia
ratio (Po013) is too
high.

p>)

A

If servo drive runs safely, please
recognize inertia again according to
chapter 9.2.

Adjust gainaccording chapter 9.
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Location is not

Normal run
accurate.

error.

There is position

A Pulse received by 1-68 is not samg
as the one sent by PC/PLC..

1. Check whether servo grounding
reliable.

2. Check whether signal cable is
twistedpair shield cableyhether
shielding layer is connected to
housing correctly.

A Check whether motor shaft coupler
locked tightly.

A Check whether device has vibration|

Adjust the gain according to chapter 9.

10.2 Alarm code and possible cause

Alarm .
Code code Alarm name Possible Cause

1 AL-01 | Overcurrent Output shorcircuit or module malfunction

2 AL-02 | Overviotage Main circuit DC voltage is too high.

3 AL-03 | Undervoltage Main circuit DC voltage is too low

4 AL-04 | Hardware failure Hardware failurenside drive

5 AL-05 Erlfocrmc angle recognition Motor cable sequence error

6 AL-06 | Motor Overload High current isoutputfor long time.

7 AL-07 | Overspeed Speed is too high

8 AL-08 | Servo drive overload High current isoutputfor long time.

9 AL-09 | Position loop trace error Position loop trace error overflow
overflow

10 AL-10 | Encoderabnormal Servo motor encoder is damaged.

11 AL-11 | Emergency stop External emergency stop terminal is valig

12 AL-12 | Servo driveoverheat 'r:%r:]\perature of servo drive radiator is to
Power suoplv phase loss of In the state of power supply connection (

13 AL-13 NVEr supply p main circuit, the voltage of one phase in
main circuit .

threephase power supply is too low.
14 | AL-14 |Energyconsumptionerror |B' ake parameters a
continuous brake time is too long.

15 AL-15 |6 0 09

16 AL-16 Wror_lg setting of input Duplicate definition of input terminals
terminal

17 AL-17 E;icltgnnectlon of encoder Disconnection of servo encoder cable
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Rotation inertia recognition

Alarm when wrong rotary inertia

18 AL-18 .
wrong recognition
19 AL-19 | Alarm of encoder battery Battery alarm of servo encoder
20 AL-20 | Uninitialized of E2ROM Uninitialized of E2ROM for servo motor
21 AL-21 |0 0 09
22 AL-22 |0 0 09
23 AL-23 | Torque unreached protectio The deviation _between given torque and
output torque is too large.
24 AL-24 | Battery undervoltage Battery undervoltage alarm
25 AL-25 |60 (o))
26 AL-26 |06 0 (e )s)
27 AL-27 | Overtravel Overtravel alarm
28 AL-28 | E’ROM E2ROM error
29 AL-29 | Leakageprotection Servo drive or motor has electric leakagg
Motor lockedrotor .
30 AL-30 protection Motor is lockedrotor.
Mixed error of full . .
31 AL-31 closedloop Mixed error of full closedoop is too large
32 AL-32 |06 0 00
33 AL-33 |06 0 00
34 AL-34 |06 0 00
35 AL-35 | Home searching overtime | Homing search is overtime
36 AL-36 | Parameter copy error Parameter copy error
37 AL-37 | Network initialization failed | EEPROM iswriten or hardware fault
38 AL-38 | OP abnormal protection %(c))rgénunlcatlorabnormaprotectlon in OP
39 AL-39 | Synchronous signal loss Synchronous signal loss
40 AL-40 Synchronous period setting Synchronous period setting fault

fault
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10.3 Alarm Codeand Trouble shooting

/N\CAUTION

Do not reset immediately when servo drive malfunctions. At first find

causation and eliminate completely.

Process failure according to the manual when drive or servo 1
malfunctions. Please contact with distributors or manufacturer direg
prodem still cannot be solved. Do not maintain without authorization.

Alarm

Code Alarm Name Possible Cause Treatment
Main circuit wiring error Modify wiring
Output shorcircuit Cablg may be _shomrcun,
repair or replace it.
Shortcircuit inside of serva . .
AL-01 | Overcurrent ) ) .. | Repair or replace servo drive
drive or grounding shoxtircuit
Malfunction because of Adopt antiinterference
interference method, improve wiring.
Servo drive malfunction Repair or replace servo drive
Power supply is too high Check rated voltage.
Prolong deceleration time
AL-02 | Overvoltage Load rotation inertia is tod S€lect external brakesistor
large Reduce load
Increase capacity of drive
Checkpower supply
AL-03 | Undervoltage Input voltage is low Check if power supply o
main circuit is powered on.
AL-04 | Hardware fault | Hardware fault inside drive Contact with manufacturer

AL-05

Electric angle
recognition error

Motor cable sequence error

Adjust cable sequences,
exchange two gbhases.
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AL-06

Servo motor

Poor contact of servo motor
wiring or encoder wiring

Check servo motor and
encoder wiring

Mechanical factors

Check the transmission rat
of machine.

overoad | Wit lectiomagnetie reke | check he wing of
running electromagnetic brake.
Reduce load
Load too heavy ] i
Increase the capacity of drivg
- Seno motor cable or encode
Servo motor speed is higher NP
AL-07 | Overspeed than max speed cable wiring is wrong, please
check it.
Check servo motor and
AL -08 Servo drive High current isoutputfor long | encoder wiring.
overload time. Decrease load.
Increase servo drive capacit
Servo motor U, V, W or
encoder wiring is wrong, or Check the wiring.
connector is not connected w¢
Position loop Increase gain, adjust spe
AL-09 | trace error i ini - ,
overow Servo drive gain is low. and position gain
The frequency of position pul§ Reduce pulsefrequency or
command is too high adjust electronic gear
E}%ﬁg?gcdk':g%?gfded Or SeVI' check encoder wiring.
AL-10 | Encoder
abnormal Power on again, if alarm still
Servo motor failure occurs, please contact with
manufacture.
Input terminal logic is not Check wiring or modify
corresponding to wiring terminal logic
AL-11 | Emergency stop

Hardware damage of input
terminal with ESP function

Set the function to other inpu
terminal or contact with
manufacturer
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AL-12

Servo drive
overheat

Environmentemperature is tog
high

Improve ventilation

Dirty radiator.

Clean air outlet and radiator.

Foreign matters in fan

Clear out foreigmmatters

Fan damage

Replace fan

Improper installation of drive,
such as poor ventilation or
wrong installation direction.

Install as required

Too heavy load

Discharge energy is too large

AL-13

Power supply
phase loss of
main circuit

Whenmain circuit is powered
on, one phase voltage of three
is too low.

Check phase loss of input
power supply.

Use singlephase power supply

Check parameter setting

Wrong braking resistor

Modify parameteralue

Energy parameter
AL-14 | consumption . . . Check load, servo drive on
error ICc:)gntlnuous brake time is tg can drive nompotential
9 energy load.

AL-16

Duplicate setting
of input terminal

Duplicate definition of input
terminals

Reset to avoid duplicate
definition

AL-17

Encoder cable
disconnected

Encoder cable disconnected

Encoder cable disconnected

AL-18

Rotation inertia
recognition fault

Rotation inertia recognition
fault

Turn up Po013 manually

AL-19

Alarm of encoder
battery

Battery alarm of encoder

1. Check whether encoder
cable is connected normally.
If cable is disconnected,
connect again and reset alar
2. Check whether battery
capacity is 3.6V.

If it is lower than 3.2V,
change battery and reset
alarm when servo drive
control power is ON state.
3. Shielding AL:19:

S038=T So043=1reset
alarm.

4. Check whether the wiring
of battery is reliable if user
makes cable by himself.
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AL-20

Uninitialized of

Uninitialized of E2ROM for

Uninitialized process for
encoder of servo motor, lear

E2ROM servo motor motor anglananually.
AL-21 | Reserved
AL-22 | Reserved
AL-23 Ir?:ggghed Motor cable or power cable | Please check motor cable or
protection disconnected encoder cable wiring.
1. I f users d
battery in time or power
supply of encoder is
abnormal, alarm of At24
will happen and encoder
current position will be lost.
Battery User must reset mechanical
AL-24 undervoltage Battery undervoltage alarm origin to eliminate it.
2. Shielding Al-24:
S048=1 So4l1=1(set curren
position asmechanical
origin), Se43=1 reset alarm,
PC/PLC will reset mechanicg
origin.
AL-25 | Motor overheat | Motor temperature is too high] Improve ventilation

AL-26

Temperature
detection circuit
is disconnected

Temperature detection circuit
disconnected

Check the connection.

Setting range of FWD/FE

AL-27 | Overtravel Overtravel alarm for overtravel protection.
AL-28 | EZROM error E2ROM error Contact with manufacturer
Leakageprotectio : Servo drive or motor has
AL-29 n Leakageprotection electric leakage.
1. Checkwhether mechanical
structure is blocked,;
2. Check whether motor
Motor power cable is loosened;
Lockedrotor in motor running | 3. Lockedtutor
AL-30 | lockedrotor .
protection state 4. Load is too heavy,

exceeding motoallowed
torque;

5. Wiring of motor power
cable is wrong
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Po377, Po378 and Po380 is n
suitable.

Check Po377, Po378 and
Po380 value.

Check mechanical
transmission part

Mechanical transmission p3g
has large gap or not fastened

Servo motor U, V, W terming
or encoder wiring is wrong 0

Check the wiring of servo

AL-31

Mixed error of
full closedloop is
too large

connector contact is poor

motor and encoder

Lack or wrong wiring of
mechanicaterminal encoder

Check the wiring of
mechanical terminal encode

Servo drive gain is low

Increase gain, refer to the
gain of speed and position

Mechanical termination
encoder wiring is not well

Check mechanical
termination encoder wiring.

AL-32

Reserved

AL-33

Reserved

AL-34

Reserved

AL-35

Home searching
overtime

Home searching overtime

Check wiring.

Check servo drive.

Parameter copy

AL-36 error Parameter copy error Check the parameter setting
Network L

AL-37 | initialization EEPROM Iswritten or Check EPROM

) hardwarefault

failed
OP abnormal Communicatiorabnormal .

AL-38 protection protection in OP mode Check the link
Synchronous . .

AL-39 signal loss Synchronous signal loss Synchronous signal loss
Synchronous Synchronous period is to

AL-40 | period setting y P Increasesynchronous period

fault

small
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10.3.1 Other malfunctions

Malfunction Cause Measure
Main circuit power supply is o
disconnected. Check the wiring.
Control circuit power supply is o
disconnected. Check thewiring.
The wiring of I/O terminal is wrong.| Check the wiring.
The wiring of servo motor or encodj Check the wiring.

is wrong.

Control command is not input.

Input control command correctly.

Servo motor
does not run.

Some wrong using of input/output
terminal. For example: servo on
terminal is disconnected or it is
defined wrong.

Define and use control terminal
correctly.

Forward/reverse rotation prohibited

Make the function of forward/revers,
rotation prohibited iwalid.

Torque limited.

Check the parameters and interface
of torque limited function.

Servodrive fault.

Maintain or replace serwdrive.

Servo motor

Servo motor wiring is wrong.

Check the wiring.

moves
instantaneously
and then stops

Servodrive fault.

Please contact with manufacturer.

Check mounting screws and tighter

Mounting not secured

Align the couplings.

Wrong parameters setting

Check servalrive parameters.

Abnormal
noise from

Defective bearings

Replace servaenotor.

servo motor

Driven machine fault

Check whether there are any forei
matters, damages or deformation
the machine section.

Encoder fault

Check whether encoder cable

damaged.
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XI Appendix

11.1 Encoder cable selection
11.1.1 Absoluteencoder cable

Encoder cable with round plugapplicable for 80 flange and below 80 flange servo rfiotor

Name Model Length Cable appearance
DB9-4BS023M-0.2 3M
=lisl=it
DB9-4BS025M-0.2 5M

Encoder cable
DB9-4BS0210M-0.2 10M

(for function

code D70, D71)| DB9-4GS023M-0.2 am

DB9-4GS025M-0.2 5M

DB9-4GS0210M-0.2 10M

Encoder cable with hBviationplug applicable for 110, 130 and 180 flange servo motor

Name Model Length Cable appearance
DB9-4BS033M-0.2 3M
Battery
DB9-4BS035M-0.2 5M L+15mm
Encoder cable o
(for function DB9-4BS0310M-0.2 10M
code D70, D71)
DB9-4GS033M-0.2 3M
L+15mm
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11.1.2 Incremental encoder cable

Encoder cable with DB plagapplicable for 80 flange and below 80 flange servo mdtor

Name Model Length Cable appearance
15-core DB15-15GP023M-0.2 3M Servo drive Encoder
encoder i i
DB15-15GP025M-0.2 5M si de si de
cable (for
D50) DB15-15GP0210M-0.2 10M ‘ ] -
8-core DB15-8GP023M-0.2 3M
encoder DB158GP025M-0.2 5M
cable (for
D51) DB15-8GP0210M-0.2 10M
4-core DB9-4GS023M-0.2 3M
encoder [ | |1 H— "N e %
DB9-4GS025M-0.2 5M
cable (for
D52) DB9-4GS0210M-0.2 10M
Encoder cable with kviationplug applicable for 110, 130 ariB0 flange servo motor
Name Model Length Cable appearance
15-core DB15-15GP013M-0.2 3M
encoder
DB15-15GP015M-0.2 5M
cable (for o
D50) DB15-15GP0110M-0.2 10M H 5
8-core DB15-8GP013M-0.2 3M - L215mm - [::
encoder DB158GP015M-0.2 5M
cable (for
D51) DB15-8GP0L10M-0.2 10M
4-core DB9-4GS033M-0.2 3M ,
< o=
encoder L
DB9-4GS035M-0.2 5M S =
cable (for e L£15mm _:
D52) DB9-4GS0310M-0.2 10M e
Encoder cable with | aviation plug (applicable for servo motor with base No.E,F )
Name Model Length Cable appearance
15-core DB15-15GP033M-0.2 3M
encoder DB15-15GP035M-0.2 s | o T h— ——— El_}
cable (for
D50) DB15-15GP0310M-0.2 10M
8-core DB15-8GP033M-0.2 3M
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encoder DB15-8GP035M-0.2 5M
cable (for
D51)

DB15-8GP0310M-0.2 10M

11.1.3Resolver encoder cable

Encoder cable with Laviationplug (applicable for 180 flange and below 180 flange motor)

Name Model Length Cable appearance
Encoder | ppg.gGROL3M-0.2 3M
cable
(applicable | DB9-8GR0:5M-0.2 5M
function L+15mm
codeD2) DB9-8GR0O:10M-0.2 10M

Encoder cable with | aviationplug (applicable for servo motor with base No. E, F)

Name Model Length Cable appearance
Encoder DB9-8GR023M-0.2 3M
cable I"‘H
(applicable | DB9-8GRO25M-0.2 5M !
function
codeD2) DB9-8GR0210M-0.2 10M

11.2 Control cable

Name Model Length Appearance
DB44-15PG1M-0.2 1M
2
Control M
DB44-15PCG-2M-0.2 2M Marked tube :
cable

DB44-15PCG-3M-0.2 3M

NN

11.3 Power cable
Applicable for flangeO80 servo motor

Name Model Length Appearance

Power | DB4-4PO*M- | *M means
cable diameter length
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Applicable for flange 110,130,180 servo motor

HK4A-4PO* £
M i diameter 5
Power *M means 50mm _|
L+30mm
cable length
HK4B-4PO* —
M 1 diameter

Note: aviatiorplug is usedor servo motor with flange above 110. Servo motor with 180 flange
has large current, so the line diameter should be larger, narfidltk4B-4PG*M-d i a met er O .
Except servo motor with 180 flange, other cables are nanfédkaA\-4PO*M-d i a met er 0.
M1 and M2structure of 220V servo drive, the name of cable should Bgtbr M2 structure of

380V servo drive, the name of cable shouldiadd

Applicable for 180 spigpot and 250 spigpot servo motor

Name Model Length Appearance
- — e = SO
Power | ZL4-4PO*M - *M means
. _ e N — — T
cable diameter length = 19
- —Fe———— = o
Note:

/[5 ZL4-4PO-XXX is singlestrand cable, grounding cable is yellgneen cable of 2.5 min
A 180 spigpot and 250 spigpservo motors have copper terminal for spza#, if user
purchases copper terminal, please refer to following data:

Motor Copper terminal
Motor rated power 11KW 6-8
Motor rated power 15KW.8.5KW 108
Motor rated power 22KVB0OKW 16-8
Motor rated power 37KW 258

11.4Shieldednetwork cable
EtherCAT communication rate can reach to 100MB frequency. To make sure communication

reliability, we recommend followin&therCAT communication cable:
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Name Model Length Appearance
B - .
Shielded SGECT* According to
network cable M-C requirement

In cable model, **M means ** meter, user can select cable length. As shown in the figure, cable

length is L (unit is cm)erroris £2cm. For example, 30cm cable modeBiS-ECTO0.3MC.

Ethernet Category 5 (100BASEX) network cable or higistrength shielded network cable is
used as the EtherCAT communication cablbée doubldayer shielded network cable is

recommended for servo drive. When EtherCAT communication is selected, thensitvgbek
cable between any two of servo drive should not be longer thare&fs,good network cable
can improve antinterferencecapability between master station and servo drive.
Directthrough or crossover Ethernet cables are allowable. Cable chstacit@pedance is
1 0 0 q N Sh#racteristic frequency below 1000MHzThe doubldayer shielded
100M-Ethernet enhanced category 5 or better network cable is recommended.

11.5 Cher cable

Communication cable

Name Model Length Appearance
Communication cable]  13942TR-*M-0.3 *M means length None
Motor brake cable
Name Model Length Appearance
Brake HK3-2BR-*M -0.75
Actual length
cable
Brake Y =
DB2-2BR-*M-0.75 Actual length GND ‘ R
cable Pl ; <
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11.6 Motor and matched cable

1~ 220V servo motor series

Motor model Servo drive model Power cable model
SMSA-201*32*** SD20E201S2M1 SD20G-E201T2M1
SMSA-401*32*** SD20E401S2M1 SD20G-E401T2M1 DB4-4PO*M -0.75B
SMSA-751*33*** SD20E751S2M1 SD20GE751T2M1
SMSA-102*33*** SD20E102S52M2 SD20G-E102T2M2
SMS series DB4-4PO*M -1.0-B
) SMSA-122*35*** SD20E122S2M2 SD20-E122T2M2
3000r/min
SMSA-152*37*** HK4A-4PO*M -1.5-B
SD20E182S2M2 SD20-E182T2M2
SMSA-182*35*** HK4A-4PO*M -2.5-B
SMSA-232*37*** SD2G-E302T2M3 HK4A-4PO*M-2.5
SMSA-302*37*** SD20G-E452T2M3 HK4A-4PO*M -4.0
SMS series
) SMSB-102*33*** SD20-G/E102S2M2| SD20G/E102T2M2 DB4-4PO*M -1.5
2500r/min
SMMA-801*35** HK4A-4PO*M -0.75B
SD20E102S52M2 SD20-E102T2M2
SMMA-851*37** HK4A-4PO*M -1.0-B
SMMA-102*37**
SD20E122S2M2 SD20E122T2M2 HK4A-4PO*M -1.0-B
SMMA-122*35**
SMM series | SMMA-132*37**
] SD20E182S2M2 SD20E182T2M2 HK4A-4PO*M -1.5-B
2000r/min SMMA-152*37**
SMMA-202*37** 0 SD20G-E302T2M3 HK4A-4PO*M -2.5
SMMA-312*37** o]
SD20E452T2M3 HK4B-4PO*M-4.0
SMMA-352*3A** o)
SMMA-452*3A%** | § SD20G/E552T2M4 | HK4B-4PO*M -6.0
SMMB-122*37** SD20E122S52M2 SD20E122T2M2 HK4A-4PO*M -1.0-B
SMMB-152*37** SD20E182S52M2 SD20E182T2M2 HK4A-4PO*M -1.5-B
SMMB-232*37** o) HK4A-4PO*M -2.5
SD20E302T2M3
SMM series | SMMB-272*3A** 0 HK4B-4PO*M-2.5
1500r/min SMMB-302*3A** 0 SD20E452T2M3
HK4B-4PO*M-4.0
SMMB-432*3A** o] SD20G-E452T2M3
SMMB-552*3A%** | | SD20-G/E552T2M4
- HK4B-4PO*M -6.0
SMMB-752*3A** | | SD20-G/E752T2M4
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SMLA-102*37** SD20E102S52M2 SD20E102T2M2 HK4A-4PO*M -1.0-B
SML . SMLA-152*37** SD20E182S52M2 SD20E182T2M2 HK4A-4PO*M -1.5-B
series
. SMLA-292*3A** o) SD20E302T2M3 HK4B-4PO*M -2.5
1000r/min
SMLA-372*3A** 0 SD20E452T2M3 HK4B-4PO*M -4.0

(2) 380V servo motor series

Motor model Servo drive model Power cable model
SMSA-751*63***
SMSA 10263 SD20G-E102T3M2 DB4-4PG*M-0.75H
SMS SMSA-122*65*** HK4A-4PO*M -1.0
series SMSA-152*67*** SD20E202T3M3 HK4A-4PO*M -1.0
3000r/min | SMSA-182*65*** HK4A-4PO*M -1.5
SMSA-232*67*** SD2G-E302T3M3 HK4A-4PO*M-1.5
SMSA-302*67*** SD2G-E452T3M3 HK4A-4PO*M -2.5
SMMA-801*65**
SMMA-851*67** SD20G-E102T3M2
SMMA-102*67** HK4A-4PO*M -0.75H
SMMA-122*65**
SMMA_132+67% SD20GE152T3M2
SMMA-152*67** HK4A-4PO*M -1.0
MM series SD2G-E202T3M3
20008/ SMMA-202*67** HK4A-4PO*M -1.5
r/min
SMMA-312*67** HK4A-4PO*M -2.5
SMMA-352*6 A** SD20E452T3M3 HK4B-4PO*M-2.5
SMMA-452*6 A** HK4B-4PO*M-2.5
SMMA-602*6A**
SMMATER GA™ SD20E752T3MM4 HK4B-4PO*M-4.0
SMMA-103*6A** SD20G-E153T3M4 HK4B-4PO*M-6.0
SMMB-122*67** SD20G-E152T3M2 .
SMM- | SMMB-152767" SD20E202T3M3 e
series SMMB-232*67** HK4A-4PO*M-1.5
1500r/min | SMMB-302*67** SD2G-E302T3M3 HK4A-4PO*M -2.5
SMMB-272*6A** SD2G-E302T3M3 HK4B-4PO*M-2.5
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SMMB-302*6A** SD20E302T3M3
SMMB-432*6A** SD20E452T3M3
SMMB-552*6A** SD20E552T3M3
SMMB-752*6A** SD20E752T3MM4 HK4B-4PO*M-4.0
SM15-0100*6EE*FL SD20E113T3MM4 ZL4-4PO*M-6.0
SM15-0124*6EE*FL SD20E153T3M4 ZL4-4PO*M-6.0
SM15-0160*6EE*FL ZL4-4PO*M-10.0
SD20E183T3M5
SM15-0180*6EE*FL ZL4-4PO*M-10.0
SM15-0210*6FE*FL SD20E223T3M5 ZL4-4PO*M-10.0
SM15-0240*6EE*FL SD20E303T3M6 ZL4-4PO*M-16.0
SM15-0290*6FE*FL SD20E303T3M6 ZL4-4PO*M-16.0
SM15-0350*6 FE*FL SD20E373T3M6 ZL4-4PO*M-25.0
SML SMLA-372*6A** SD20E452T3M3 HK4B-4PO*M-2.5
series SMLA-102*67** SD2GE152T3M2 HK4B-4PO*M-0.75B
1000r/min | SMLA-292*6A** SD20E302T3M3 HK4B-4PO*M-1.5
SM17-0092*6EE*FL SD20E113T3MM4 ZL4-4PO*M-6.0
SM17-0110*6EE*FL SD20E113T3MM4 ZL4-4PO*M-6.0
SMM SM17-0140*6EE*FL SD20E153T3M4 ZL4-4PO*M-6.0
series SM17-0180*6EE*FL SD20E183T3M5 ZL4-4P0O*M-10.0
1700r/min | SM17-0210*6FE*FL SD20E223T3M5 ZL4-4PO*M-10.0
SM17-0240*6EE*FL SD20-E303T3M6 ZL4-4PO*M-16.0
SM17-0270*6EE*FL SD20-E303T3M6 ZL4-4PO*M-16.0
SM17-0330*6FE*FL SD20E373T3M6 ZL4-4PO*M -25.0
SM20-0100*6EE*FL SD20E113T3MM4 ZL4-4PO*M-6.0
SM20-0140*6EE*FL SD20E153T3M4 ZL4-4PO*M-6.0
SM20-0180*6EE*FL SD20E183T3M5 ZL4-4PO*M-10.0
SM_M SM20-0220*6EE*FL SD20E223T3M5 ZL4-4PO*M-10.0
z(e)(r)lzrslmin SM20-0250*6EE*FL SD20E303T3M6 ZL4-4PO*M-16.0
SM20-0280*6EE*FL ZL4-4PO*M-16.0
SM20-0300*6EE*FL SD20E373T3M6 ZL4-4PO*M-16.0
SM20-0360*6FE*FL ZL4-4PO*M-25.0
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