About this manual

y Description of technical ter ms

The terms in this manual are defined as follows:

Servodrive is used to drive and control servo motor.

Servo System means a servo corgyatem that includes the combination of a servodrive, servo motor with a host
computer and peripheral devices.

Parameters include monitoring parameter and setting parameters. Monitoring parameters can only be checkec
but not be modified, and setting pa®ters can be checked and modified, which includes function parameters and
data parameters.

y Common symbol

The following symbols are used for convenience.

1. Instruction

Pt position pulse mode

P: position mode - - —
Pr internal registeposition mode

Sr internal register speed mode
S: speed mode ALL : all modes
Sz analog speed mode

Tr' internal register torque mode

T: torque mode
TZ analog torque mode

2. Usage of backslash (/)

Backslash is used in the wiring diagram. It describes the dédaidtof I/O interface.

For input signal (DI terminal), balckslash means, when input circuit is ON status, the input signal is valid, i.e. the
default logic is positive logic. Without blackslash means, when input side is OFF status, the input sigidal is val
i.e. the default logic is negative logic.
For output signal (DO terminal), backslash means output side circuit is coomeoerd, and when the signal is
output, the output side circuit is closed. Without backslash means output side circuit is eclosadnand when
the signal is output, the output side circuit is opened.
3. Others

NC: no connection

N/A: no unit
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| Notes for safe operation
Read this manual thoroughly before checking products on delivery, storage and transportation, installation, wiring.

operation and inspection, and disposal of the servo drives.

A WARNING

Do not touch terminals for five minutes after voltage resistance test.

Do not touch terminals for five minutes after the power is turned off. Residual voltage may|
electric shock.

Never touch any rotating motor parts while the motouming.

Never touch the inside of the SERVOPACKS.

Follow the procedures and instructions for trial operation precisely as described in this manu
Do not remove the front cover, cables, connectors, or optional items while the power is ON.
Do not damagedress, exert excessive force or place heavy objects on the cables.

K K K K K K

Do not change the max speed value (Po002) except special purpose. Failure to observe this

may result in damaged to products.

¥ Do not come close to the machiimamediateafter resdtng momentary power loss to avoid ;
unexpected restart. Take appropriate measures to ensure safety against an unexpected rest

¥ Do not modify products. Failure to observe this warning may result in injury or damage to prc

MCtt (electromagneticontactorland NFB(no fuse breakemnust be installed between main circt

power™ L1/R, L2/S, L3/T for 3phase).
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Storage and Transportation

A CAUTION

Do not store or install the product in the following places:

N o o &

Do not hold the product by the cables or motor shaft evtiinsporting it.
Do not place any load exceeding the limit specified on the packing box.

Locations subjedb direct sunlight.

Locations subject to temperatures outside the range specified in the storage or ins
temperature conditions.

Locations subject to humidity outside the range specified in the storage or installation temg
conditions.

Locations subject to corrosive or flammable gases.
Locations subject to dust, salts or iron dust.

Locations subject to exposure to water, oil, or chemicals.
Locations subject to shock or vibration.

Installation

A CAUTION

K K K K

Never use the products in an environment subject to water, corrosive gases, inflammable
combustibles.

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

Do not cover the inlet or outlet ports and prevent any foreign objects from enternign the prg
Be sure to install the product in the correct direction.

Provide the specified clearances betweenSE&VOPACK and the control panel or with oth

devices.

Do not apply any strong impact.
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Wiring

A CAUTION

¥

Do not connect a thrgehase power supply to the U, V, or W output terminals.
Connect U, V and W of servo drive directly to U,avid W of servo motoavoid using contactor if
between.
Securely connect the power supply terminals and motor output terminals.
Do not connect servo drive for 220V directly to 400V voltage.
Do not bundle or run power and signal lines together in the sachekeep power and signal ling
separated by at least 30 cm.
Use twistedpair shielded wires or muttore twisted pair shielded wires for singal and enca
cables.
The maximum length is 3m for reference input lines and the maximum length is 20m foere
cables.
Take appropriate and sufficient countermeasures for each form of potential interferenc
installing systems in the following locations.

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 the servo drive only after the CHARGE indication on the servo drive go

Maintenance and Inspetion

A CAUTION

Repair or maintenance of the servo drive can be performed only by qualified personnel.
Please cut off all connection between servo drive with resistor before performing an insulat
of resistor.

When replacing the servo drive, resuaperation only after transferring the previous servo d
parameters to the new servo drive or computer.

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

Do not disassemble the servo motor.

10
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[l Model selection
2.1 Servo drive introduction

2.1.1Servo Drive Nameplate

SD20 - G 102 T3 M2 FO D20 B3
Product series Braking
Energy consumption braking
Product usage BY default] 1y 1t-in braking resistor)
E | Fiedbustype — - -
G Genera Ll B2 Dynamic braki _ng .
B3 Energy consumption braking
+Dynamic braking
101 100W B6 Energy consumption braking
Power|__201 200W (external braking resistor)
102 1KW
i 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
Frame sizé WxHxD) Bake type D70| 4-core 17-hit absolute encoder
M1 48x175x195 |B3(No built-in braking resistor -
M2 75x175x195 | BL B3 D71 4-core 23-bit absolute encoder
M3 100x203x218| B1 B3
M3(5.5kW)| 100x203x 218 | B1 Communication
MMA4 150x 336x203 [BI(No built-in braking resistor FO/default Modbus
M4 185x380x215 [BI(No bu?lt—?n brak? ng res@stor Fa CANopen
M5 210 x420%x234 [BI(No built-in braking resistor
M6 270 X498X 234 |BA(NO built-in braking resistor FS EtherCAT

Fig 2.1.1Servo Drive naming rule

Note: Servo drives of MMM4 structure have no buib filter, use can select external filter to satisfy EMC R3
standardFull details are given in chapt2®. Servo drives of M6 structure have optional built R3 filter,
it depends on usér selection.

11
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EUY™  EURA DRIVESELECTRICCO., LTD
Model Name )| \10opEL | sp20-G102T2M2|0OPTION | FOD20B3
Capacity
Specification INPUT 3PH AC 220V 50/60Hz
Output 3PH AC 0~220V 4.5A
Specification OUTPUT MATCHED
0~400Hz MOTOR SMSA-102F33ED
Barcode BAR CODE
— _ _
SW NO. 1.04 BSNO.2.001 Madein China
Fig 2.12 Servo Drive nameplate
2.1.2 Connection to Peripheral Devices
Each part name of Servodrive
=) =) [ ]
SN RN AM
Panel operator
L Consist of 5 digital tube, 4 pressing keysand 2 LED.
Charge indicator It is used to set control parameter, display the status
Light on when connecting main circuit power. g;zrf\:g g”l\f%a;g;?i ﬂ;ﬁggﬂnimfi ng efc.
e A v 4 |

in the capacitance of main circuit.
Do not touch the power terminal to avoid electric
shock when light on.

Main-circuit power input terminal
AC input terminal of main circuit power supply.
Refer to 4.1- Main circuit wiring

Control power input terminal
AC input terminal of control power supply.

Refer to 4.1- Main circuit wiring

Braking resistor terminal

Built-in or external braking terminals.
Refer to 7.1.7-Energy-loss brake

DC choke terminal
Terminal connected to DC choke.
Refer to 4.1-Main circuit wiring

Servo motor terminal

Connected to the driving cable of servo motor.
Refer to 4.4.2-Main circuit wiring.

o0]
o

e

OO0 00000
M @DDOMmDODm

.

o O O
ooo

CHARGE & A

L1
L2
L3

CN1

L1C

CN2

CN3

Serial communication port(CN1)

Used to serial communicate with PC, PLC, CNC etc.
Refer to 6.2-Communication specification

Encoder interface (CN2)

°
o
2o

| ©

©

©

Connected with encoder of servo motor.
Refer to 4.2-encoder wiring

1/0O signal terminal (CN3)

A

Signal terminals such as command input, monitor output etc.
Refer to 4.3- 1/0 signal wiring

Ground terminal

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

Fig 2.13 Connection to Peripheral Devices

12
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2.1.3Servo drive specification

1) Electrical specification
a 220V servo drive

Name

M1

M2

M3

M4

Servo drive
SD20G

101

201

401

751

102 122

182

302

452

552

752

Continuous

Arms

output current

1.2

15

2.8

35

4.5 6.0

8.0

12

17

25

35

Max output
current

Arms

3.6

4.2

84

9.8

12.6 16.8

22.4

33.6

47.6

70

98

Power of

main circuit

1-phase/gphase AC 220V -15° +10%

50/60Hz

Power of

control circuit

1-phase/3phase AC 220V -15° +10%

50/60Hz

Braking type

Externalbraking resistor

Built-in braking resistor.

b) 380V/400V servo drive

Name

M2

M3

MM4

M4

M5

M6

Servo drive
SD20G

102

152 | 202

302

452

552 | 752

113

153

183

223

303 | 373

Continuous
output current
Arms

3.5 | 6.0

8.0

10.

12.0| 20

23

32

38

44

60 75

Max output
current
Arms

8.4

9.8 16

19.
2

28 | 33 56

64

80

95

110

150 | 187

Power of main
circuit

1-phase/3phase AC

380V

-100 +10%

50/60Hz

Power of control
circuit

Without control circuit

Braing type

Built-in braking resistor.

External braking resistor

2" Technical specification
A. Basic specifications

Items

Contents

Power supply

S2/T2

220vAC

-15~+10%

50/60Hz

T3

380400vAC

-10° +10% 50/60Hz

13
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Control mode

Pt Position pulse mode  Pr Internal register position mode _
Sz Analog speed mode Sr Internal register speed mode
Tz Analog torque mode Tr Internal register torque mode

Regenerative braking

Built-in or External (External braking should be selected and purcha

Control mode PMSM
Frequency respons 1.2KHz
Control Speed fluctuation | £0.01, (VC, load fluctuation 0 to 100%)
characteristi{ speed control rangd1’ 10000
1. 500KHz @ifferentialdrive); 200KHz (Open collector)
Input pulse frequenc|2. At high-speed pulse circuit, receiving frequency is
4MHZ.(Differential)
Servo on, Alarm reset, Pulse clear, Pulse prohibited, Forward run prol
. Reverse run prohibited, Forward torque limit, Reverse torque limit, In
Control input speed selection, Internal posit
Inputsignal speed CLAMP
1. Absolute encoder.
Speed Feedback |2. Incremental encoder.
3. Resolver
Servo ready, Servo alarm activated, At positioning completed, At
Control output reached, Electromagnetic brake control, Rotation Detection, At spee(
Output Homing completed, At torque limit, and so on.
signal  |Encoder signal 1. Encoder Z phase opeaollector output.
frequencydivision |2. Encoder signal output (A, B Z Line Driver) frequerdyision outpu
output 3. Z pulse time extend function.
Inout mode 1. Aphase+B phase 2. Forward pulse+Reverse pulse
Position P 3. Pulse+Direction 4. Internal register
control . 1. 0.010 B / A 0100
Electronic gear 2. Two groups electronic gear can be selected by users.

Analog speed control

-10V" +10V analog speed signal input, the voltagepe can be set
function code.

Analog torque control

-10V" +10V analog torque signal input, the voltage scope can be
function code.

Acceleration/Deceleration

Accele/deceletimeissetto B30 0O0O0Oms (rel ated to

Communication

Parameters

setting

1. RS485 communication port is connected with PC, to set c
parameters and to monitor servo.
2. CANopen or EtherCAT can be selecesloption.
Keypad The parameters are set by keypad, which is displayed by 5LEDs.
PC/PLC RS485communication can set parameters by some PC/PLC softwar,

Monitor function

Output current, PN voltage, motor speed, motor feedback pulse,
feedback rotation, given pulse, given pulse error, given speed, given
analog speed given and anatogque given.

Protection function

Overvoltage, Undervoltage, Overload, Overcurrent, Encoder
Overspeed, Abnormal pulse control command, Emergency stop,

14
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overheat,

Input power phase loss, Regeneration error, Overposition.

Applicable loadnertia

Lower than 5 times of servo motor inertia.

B. Performance index

Control Specification
mode
Soft start 0" 30S (Acceleration time andeceleration time can be set).
DC+10V/ rated speed (It is default setting, which can be
Input voltage :
changed by function code)
Speed | |nput signal | INPutimpedance | About 50K
mode Circuith
reuittime About 52us
parameter
Internal 3 kinds of speed areombined by SE51 and SBS2, the running direction i
register speed controlled by SEDIR (positive/negative logic is set by function code).
Feedforward .1 5304 (resolution is 1%)
o compensation
Specification
Positional .
1 command unit
accuracy
Pulse form Select one from fAdirecti of
orthogonal pul seo, ordAforw
Input form Differential input, opercollector input.
1. Optocoupler input
Inputsignal | Input pulse Differential driver: maXrequency is 500KHZ
Position frequency Collector driver: max frequency is 200KHZ
mode 2. Differential chip input, the max frequency is 4MHZ
Electronical > >
gear 0.010B/ AO100
A phase, B phase, Z phase: differential driver output
Output form
Output signal Z phase open collectoutput.
Frequencydivi L
sion ratio A, B phase frequeneglivision output except Z phase
Control signal Pulse Bias pulse can be cleared by external signal.
command clea
Built-in power +24V (100mA)
DC+10V/ ratedorque (It is default setting, which can be
Input voltage changed by function code)
Torque Input signal | Inputimpedance About 50K
mode Circuit time
parameter About 52us

15
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SD20-G Series

2.1.4Connection to Peripheral Devices

Three phase AC power (for 1 phase 220v,
only L1 and L3 should be connected)

00
u Breaker Used to protect power wire
)
1T
EMI filter
v ( Optional)
Contacter
( Optional)

Input choke ==
(O;rj)tional) F 88888

ElslElE] PC/PLC
wor A WV o RS 485 .
-~ communication -
9 A A = interface
1 |:|
O u CN1
O — MODBUS
O3 < i
%]D te D Encoder interface
* This connection is forbidden for 380V, 3 phase option L2c it
o |8t onz| | o
o|e N
; oo |8 =
DC choke (Optiona ol
=} N-
I =,
— olv N3 !
3 -l
= Lol PLC, CNC command
Braking H H controller
resistor
1 ®
—®
—®
m® Electromagnetic brake relay
24V power supply (Gommon-open)
[EXS)
-
-
For electromagnetic
brake motor
Servo Motor

Fig 2.15 Servo drive system

Note)
For 220V inputservo drive, L1C and L2C should be connected to power supply.

For 380V input servo drive, L1C and L2C are forbidden to connect.

16
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2.2 Servo motor

2.2.1 Servo motor nameplate and model

SMSA- 102 F 33 E
Servo motor
Rated speed C| smooth shaft with C holg
SA | 3000rpm
MA] 2000rpm D|[Keyway shaft with C holdg
MB| 1500rpm
LA | 1000rpm Optional
Rated power B|With brake and no fan
201 200w E[Without brake and fan
401 400W J [With fan ,without fan
751 750W K| With brake and fan
Encoder type Flange Size
R Resolver 2 60 Flange
14-core 2500 ppr 3 80 Flange
incremental encoder| 5 110Fange
8-core 2500 ppr
G incremental encoder ! 130Flange
1| 4core23-bit A 180Flange
incremental encoder
s 4-core 17-bit
absolute encoder Bus voltage
T 4-core 23-bit
absolute encoder 3 300v
c 17-bit magnetic 6 600V
encoder

Fig 2.2.1Servo motor naming rule (for 180 flange and below 180 flangmotor)

17
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SM 17/ —0l10R 6 E EDFEL
Design code
Servo motor 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]_75KW Iy
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 Busvol tage
H | 4-core 23-bit incremental encoder 6 | 600V
S | 4-core 17-bit absolute encoder
T | 4-core 23-bit absolute encoder
C| 17-bit magnetic encoder

Fig 2.2.2Servo motor naming rule (for 180 spigot and 250 spigomotor)

ERa
Motor Motor Modd_ | %" TYPE:  SMMA-102F37EDM
nameplate Rated Torque r - Rated Current
BEMF—-' Mn= 5Nm  |n= BA——MF—
Rated—-' Ke = 68v/1000r/ min
— 1 "n,5 200023007min | Max Speed
Installation Mode| L S .
——  IMB5IP65 TH.CI B—————nidion Grade

Bar code

Product No
Y

Fig2.2.3Servo motor naming rule pelow 7.5kw)

SM1/-0110R6EEDFS

Pn: 11kw uUn: 400V Tn:64N.m
Nn: 1700r/ min In: 23A Fan voltage220 V
THCI. F IP54] Code:
Magnetic filed angte Date:
3 PMSM

DRIVES

Fig 2.2.4 Servo motor namepla&bpove 11ky

NoteO

0
1. Please refeto the chapter in thé 3.2.4servo motor dimensidn for flange dimension.
2.

11KW and above 11kvgervomotor can benountdby flange andase usercan choosenountingmethod
18
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according to requirement

2.2.2Servo motor component

Encoder

2.2.3Servo motor model
1) 220V motor model

Encoder outlet

Motor shell

Fig 2.2.5 Name of part of servo motor

Motor power line outlet

Motor shaft

Mot el Rated power | Rated torque| Rated current| Rotation inertia
otor mode
W Nm A 10*Kgm?
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 ) SMSA-102*33*** 1000 3.5 4.5 2.9
series
) SMSA-122*35*** 1200 4 5 6.9
3000r/min
SMSA-152*37*** 1500 7.5 12.2
SMSA-182*35*** 1800 8 10.1
SMSA-232*37*** 2300 7.7 10 18.2
SMSA-302*37*** 3000 10 15.5 24.2
SMS series
2500t SMSB-102*33*** 1000 3.82 4 2.9
r/min
SMMA-801*35*** 800 4 3.5 6.9
SMMA-851*37*** 850 4 4 10.8
SMM series
2000 Hii SMMA-102*37*** 1000 5 5 12.2
r/mn
SMMA-122*35*** 1200 6 5 10.1
SMMA-132*37*** 1300 6 6 15

19
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SMMA-152*37*** 1500 7.7 7.5 18.2
SMMA-202*37*** 2000 10 10 24.2
SMMA-312*37*** 3100 15 14 34.9
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 6 24.2
SMMB-232*37*** 2300 14.6 10 34 9
SMM series | SMMB-272*3A*** 2700 17.2 11 55.3
1500 r/min SMMB-302*3A*** 3000 19 12 66.3
SMMB-432*3A*** 4300 27 16 84.8
SMMB-552*3A*** 5500 35 24 119.5
SMMB-752*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 16 119.5
2) 380V motor model
Rated Rated Rotation
Motor model®® Rated power torque current inertia
W Nm A 10*Kgm?
SMSA-751*63*** 750 2.39 2 1.82
SMSA-102¢6 3*** 1000 35 3 2.9
SMSA-122*65*** 1200 4 4 6.9
SMS series
3000 rmin 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 25 6.9
SMM series SMMA-851*67*** 850 4 3 10.8
2000 r/min SMMA-102*67*** 1000 5 3 12.2
SMMA-122*65*** 1200 6 3.5 10.1

20
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SMMA-132*67*** 1300 6 35 15
SMMA-152*67*** 1500 7.7 4.5 18.2
SMMA-202*67*** 2000 10 5.5 24.2
SMMA-312*67*** 3100 15 9 34.9
SMMA -352*6 A*** 3500 17.2 8 55.3
SMMA -452*6 A*** 4500 215 10 74.8
SMMA-602*6 A*** 6000 27 14 84.8
SMMA-752*6 A*** 7500 35.8 18 1195
SMMA-103*6A*** 10000 48 24 133
SMMB-122*67*** 1200 7.7 4 18.2
SMMB-152*67*** 1500 10 4 24.2
SMMB-232*67*** 2300 14.6 6 34 9
SMM series SMMB-272*6 A*** 2700 17.2 8 55.3
1500 r/min SMMB-302*6 A*** 3000 19 8 66.3
SMMB-432*6 A*** 4300 27 10 84.8
SMMB-552*6 A*+* 5500 35 125 119.5
SMMB-752*6 A*** 7500 48 17 133
SMLA-102*67*** 1000 10 3 24.2
SML series
1000 rfrmin SMLA-292*6 A*** 2900 27 84.8
SMLA-372*6A*** 3700 35 9 119.5

3) Servo motorof 180 spigot and 250 spigot

Rated Rated
Motor model*® Rated power torque current
KW Nm A
SM15-0100*6EE*FL 10 64 20.7
SM15-0124*6EE*FL 12.4 80 24.7
SM15-0160*6EE*FL 16 102 335
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*6 FE*FL 35 225 71.7
SMM series SM17-0092*6EE*FL 9.2 52 18
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1700 r/min SM17-0110*6EE*FL 11 64 23
SM17-0140*6EE*FL 14 80 29.2
SM17-0180*6EE*FL 18 102 38.5
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
SM20-0100*6EE*FL 10 52 22
SM20-0140*6EE*FL 14 64 30
SM20-0180*6EE*FL 18 80 37

SMM series SM20-0220*6EE*FL 22 102 43

2000 r/min 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: ** representshafttypeand brakeype please refer to the chapter of servo motor naming rule.

2.3 Combination of servomotor and servodrive

1) 220V servo motor andSD20servo drive

M delee Power Adaptable servodrive (Note)
otor mode
W 1 phasg220Vv 3 phase20V Function code
SMSA-201F/S32*** 200 | SD20G201S2M1| SD20-G201T2M1
SMSA-401F/S32*** 400 | SD20-G401S2M1 | SD20:G401T2M1
SMSA-751*33*** 750 | SD20G751S2M1| SD20-G751T2M1
SMS ser SMSA-102*33*** 1000 | SD20-G102S2M2 | SD2G:G102T2M2
series
230001/mi SMSA-122*35%** 1200 | SD20-G122S2M2 | SD20:G122T2M2
r/min
SMSA-152*37*** 1500
SD20G182S2M2 | SD20:G182T2M2
SMSA-182*35*+* 1800 F11D*B*
SMSA-232*37*** 2300 SD20:G302T2M3
SMSA-302*37*** 3000 SD20G452T2M3
SMS
series SMSB-102*33*** 1000 | SD20G102S2M2| SD20-G102T2M2
2500r/min
SMM series | SMMA-801*35*** 800
. SD20G102S2M2 | SD20-G102T2M2
2000r/min | SMMA-851*37*** 850
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SMMA-102*37*** 1000
SD20G122S2M2 | SD20G122T2M2
SMMA-122*35*%** 1200
SMMA-132*37*** 1300
SD20G182S2M2 | SD20G182T2M2
SMMA-152*37*** 1500
SMMA-202*37*** 2000 o) SD20G302T2M3
SMMA-312*37*** 3100 0
SD20G452T2M3
SMMA-352*3A*** 3500 0
SMMA-452*3 A*** 4500 0 SD20G552T2M4
SMMB-122*37*** 1200 | SD20G122S2M2| SD26G122T2M2
SMMB-152*37*** 1500 | SD20G182S2M2| SD26G182T2M2
SMMB-232*37*** 2300 o)
SMMB-272*3A*** 2700 6] SD20G302T2M3
SMM series
] SMMB-302*3A*** 3000 6]
1500r/min
SMMB-432*3A*** 4300 o) SD20G452T2M3
SMMB-552*3A*** 5500 6] SD20-G552T2M4
SMMB-752*3A*** 7500 o) SD20-G752T2M4
SMLA-102*37*** 1000 | SD20G102S52M2| SD26G102T2M2
SML series | SMLA-152*37*** 1500 | SD20G182S2M2| SD26G182T2M2
1000r/min | SMLA-292*3A*** 2900 6] SD20:G302T2M3
SMLA-372*3A*** 3700 0 SD20G452T2M3
2" 380V servo motor andSD20servo drive
Power Adaptable servodrive (Note)
ote n
Motor mode W Threephase 380 v Function
code
SMSA-751*63*** 750
SD20-G102T3M2
SMSA-102*63*** 1000
SMSA-122*65*** 1200
SMS series
SMSA-152*67*** 1500 SD20G202T3M2
3000r/min
SMSA-182*65*** 1800
F11D*B*
SMSA-232*67*** 2300 SD20G302T3M2
SMSA-302*67*** 3000 SD20G452T3M3
SMMA-801*65*** 800
SMM series
) SMMA-851*67*** 850 SD20G102T3M2
2000r/min
SMMA-102*67*** 1000

23




SD20-G Series

SMMA-122*65** 1200
SD20-G152T3M2
SMMA-132*67*** 1300
SMMA-152*67** 1500
SD20G202T3M2
SMMA-202*67*** 2000
SMMA-312*67*** 3100
SMMA -352*6 A*** 3500 SD20-G452T3M3
SMMA -452*6 A*** 4500
SMMA -602*6 A*** 6000
SD20-G752T3ML3
SMMA -752*6 A*** 7500
SMMA -103*6 A*** 10000 SD20-G153T3M4
SMMB-122*67*** 1200
SMMB-152*67*** 1500 SD20-G202T3M2
SMMB-232*67*** 2300
SMM series | SMMB-272*6A*** 2700
. SD20-G302T3M2
1500r/min SMMB-302*6 A*** 3000
SMMB-432*6 A*** 4300 SD20-G452T3M3
SMMB-552*6 A*** 5500 SD20-G552T3M3
SMMB-752*6 A*** 7500 SD20G752T3M.3
SMLA-102*67*** 1000 SD20-G102T3M2
SML series
SMLA-292*6 A*** 2900 SD20-G302T3M2
1000r/min
SMLA-372*6 A*** 3700 SD20-G452T3M3
SM150100*6EE*FL 10000
SD20-G113T3M.3
SM15-0124*6EE*FL 12400
SM15-0160*6EE*FL 16000
SD20-G183T3M5
SMM series | SM150180*6EE*FL 18000
1500r/min SM15-0210*6EE*FL 21000 SD20-G223T3M5
SM15-0240*6EE*FL 24000
SD20-G303T3M6
SM15-0290*6EE*FL 29000
SM15-0350*6EE*FL 35000 SD20-G373T3M6
SM17-0092*6EE*FL 9200
SD20G113T3ML4
SMM series | SM17-0110*6EE*FL 11000
1700r/min SM17-0140*6EE*FL 14000 SD20-G153T3M4
SM17-0180*6EE*FL 18000 SD20-G183T3M5
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SM17-0210*6EE*FL 21000 SD20-G223T3M5

SM17-0240*6EE*FL 24000
SD20-G303T3M6

SM17-0270*6EE*FL 27000
SM17-0330*6EE*FL 33000 SD20-G373T3M6
SM20-0100*6EE*FL 10000 SD20-G113T3M.3
SM20-0140*6EE*FL 14000 SD20-G153T3M4
SM20-0180*6EE*FL 18000 SD20-G183T3M5
SMM series | SM20-0220*6EE*FL 22000 SD20-G223T3M5

2000r/min SM20-0250*6EE*FL 25000
SD20-G303T3M6

SM20-0280*6EE*FL 28000

SM20-0300*6EE*FL 30000
SD20-G373T3M6

SM20-0360*6FE*FL 36000

Note:

1. 5.5 kw and above 5.5ksavo drivedoesid havedynamic brakeM1, MM4 structure and above servodrive
doesid@ have builtin resistorcustomer should purchase braking resistor separately.

2. R meangresolver,F meansl4-core 2500ppincremental encodeiG means &ore 2500ppr incremental
encoder H means 4ore 23bit incrementalencoder S meanst-core 17bit absoluteand Tmeans4-core

23-bit absolute

3. ** means shaftypeand brakaype, please refer to the chaptdrservo motor naming rule

2.4 Input filter model and dimensions

SD20 seriescan supply EMC R3 level filter, the filter of M#M4 structure is external, the filter of

M4-M6 structure iuilt-in.

1. Input filter model:

Servodrive model Filter model Filter model Remarks

(FILTEMC) (SCHAFFNER)
SD20G101S2M1 FT1306-T2/02.12.205 FN2090NN6-06
SD20G201S2M1 FT1306-T2/02.12.205 FN2090NNG6-06
SD20G401S2M1 FT1306-T2/02.12.205 FN209(NN-10-06 User can select
SD20G751S2M1 FT13010-T2 /02.12.209 FN2090LL-10-06 different brand filters
SD20G102S2M2 FT13020-T2 /02.12.207 FN209020-06 according to actual
SD20G122S2M2 FT13020-T2 /02.12.207 FN209020-06 situation.
SD20G182S2M2 FT13020-T2 /02.12.207 FN209020-06
SD20:G101T2M1 FT3306-T3/02.17.136 FN32587-44
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SD20-G201T2M1 FT3306-T3/02.17.136 FN32587-44
SD20-G401T2M1 FT3306-T3/02.17.136 FN32587-44
SD20-G751T2M1 FT3306-T3/02.17.136 FN32587-44
SD20-G102T2M2 FT33010-T3 FN32587-44
SD20-G122T2M2 FT33010-T3 FN325816-44
SD20:G182T2M2 FT33015T3 FN325816-44
SD20:G302T2M3 FT33020-T3 FN325830-33
SD20:G452T2M3 FT33030-T3 FN325830-33
SD20-G102T3M2 FT330F6-T3 FN32587-44
SD20:G152T3M2 FT330F6-T3 FN32587-44
SD20G202T3M3 FT330F15T3 FN325816-44
SD20-G302T3M3 FT330F15T3 FN325816-44
SD20-G452T3M3 FT330F20-T3 FN325816-44
SD20-G552T3M3 FT330F20-T3 FN325830-33
SD20-G752T3MM4 FT330F50-T3 FN325842-33
SD20-G113T3MM4 FT330F50-T3 FN325842-33
SD20G153T3M4 i i Built-in
SD20G183T3M5 i i Built-in
SD20-G223T3M5 i i Built-in
SD20-G303T3M6 i i Built-in
SD20G373T3M6 i i Built-in

2. Input filter dimensions.

(1) FT series filter dimension
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Fig 2.4.1 FT130 series
Model Remarks
FT1306-T2
FT13010-T2
FT13020-T2
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Fig 2.4.2 FT330 series
Model Remarks
FT3306-T3
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FT33015T3
FT330F6-T3
FT330F15T3
FT330F20-T3
553°4
M6 i -
% QL@
ﬁ ji HEE -
6.5
< C‘{
of o |2 ®
2 ® e %
= %
\_ 245 ‘
584° 4
593°4
Fig 2.4.3 FT330F series
Model Remarks
FT330F50-T3
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553°4 12 10
M4 T 1
o e .
[ ] [ gl <
6.5
I =
=% |H E
575°4
245
593° 4
Fig 2.4.4 FT330F series
Model Remarks
FT330F30-T3
(2) FN series filter dimension
A |
F H
D
{% ¢ @
BIE| 41— - - G —
B
- N !
M_ .
L c
Fig2.4.5 FN209Gseries
FN2090NN6-06 FN2090LL-10-06 FN2090620-06
85 113.5:1 113.5:1
B 54 57.5:1 57.5:1
30.3 45.4¢1 45.4¢1
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D 64.8 941 94+1
E 49.8 56 56
F 75 103 103
G 27 25 25
H 123 12.4 12.4
| 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
D Ll
cl l
a £t
il yiE ® [
1 :I_l
L
® 1
]
I ARCRTS
1 LB YL
LIk
F
!
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Fig2.4.6 FN209Geries

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 54 54
H 1 1 1 1

I 22 22 25 25
J M5 M5 M5 M6
K 20 22.5 25 25
L2 29.5 29.5 395 375
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[l Installation
3.1 Servo drives installation

3.1.1 Installation conditions

Equipment location| In an indoor location, Prevent exposure from direct sunlight, Free from dust, tangy ca|
gases, flammable gases, steam or thecsaltented, etc.

Altitude 1000m or below
Atmospheric 86kPa-106kPa
pressure

Environment| Operating -10N ~40N

» temperature

conditions Storage temperatul| -20N ~60N
Humidity Below 90% (no watebead coagulation)
Vibration Strength | Below 0.5G 4.9m/$” ,10~60Hz Discontinuouy
IP rating IP20
Power system TN system (Note)

Note: TN system: A power distribution system having one point directly earthed, the exposed conductive parts of
the installation being connected to that points by protective earth conductor.
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3.1.2Installation procedure and minimum clearances

In order to ensure the drive is well ventilated, ensure that the all ventilation holes are not obstructed and sufficient

free space is given to the servo drive.
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Fig 3.1.1Minimum clearances for single drive
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ava v rRE]
wee o A cuscs A onc g A
8o S Ao
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Fig 3.1.2 Minimum clearances for more drives
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3.1.3 Servo drive dimension

M1 structure (unit is mm)

ORSGRSSORGERE FAR 472 MR [ tnit:m
et
P Tl
Rear View
Cooling Fan 18
Thir Flov 5 | 380.5
aTaYaYalalalalalalalal AN Py
T\
- [
- B R
i = =
,: ] u =
S E
Juul g o #
N Ul Uul — u ;
P
Ground Terminal 48 195 (75) ‘ 2-M4 Screw Holes
2-M3 Screws
tAir Flow
Approx. mass: 1. 275kg
Fig 3.1.3Servo drive structure 1
M2 structure:(unit is mm)
il el B33BEaEBaan[y Unit:mn
=
—
®
| e RN
o tAir Flow w
Cooling Fan 75 ‘ 65i304 = 5
NNNNN ”@ha\?% 3-M4 Screw Holes g\ 1
2 [ [
— |
: g J =
M HE
UI; e A E)ir Flow -
U’ Wil
s 1
(e gl -~
34. ki
‘ (75) 195 Ground Terminal

9-1 ’
¥ air Flow 2-M3 Screws
Approx. mass: 1. 835kg

Fig 3.14 Servo drive structure 2
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M3 structure:

Unit:mm

| N

Rear View
100
t . Cooling Fan
Air Flow 5 | 90+0.5

- (ﬂ —annNnnnn N Te,— ©
I SenvoDrive m
g I [

A A —

203
M—WHHTMHH%E%
20
1930.5

L=l

e |1

218 (75)

= <«

i
a
C
C
C
C

=2

3-M5 Screw Holes

Air Flow .
Ground Terminal

2-M3 Screws
Approx. mass: 3. 395kg

Fig 3.15 Servo drive structure 3
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ML3 structure:

it
Air Flow

25 5.5
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tAir Flow
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Mounting Hole Diagram
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|
|
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|
|
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I 4-M4
4-M4 Screw Holes
_ __ _ A
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Approx, mass: 5. 8kg
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MM4 structure:
S
(28.3)
iI
AN
i 0 Unit:mm
o ® o
T !v kit
I
k Mounting Hole Diagram
150
Air Flow --25 100£ 0.5
[afe ] o0
LJ’ ° — o ) ——
fﬂij o |E 0 Figure
o © 9] © i)l
3 I B |
o S ™ | |
o ©
] —— I— ® ® I I
—— [e— A camone
= s P e,
g \@ool@gon_‘u‘ A __ o
(79 203
4-M6 Screw Holes
t;’\ir Flow

Approx nass 7. 5kg

Fig 3.16 Servo drive structure 4
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M4 structure:
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Fig 3.17 Servo drive structure 5
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M5 structure:
I
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pEe)
t Air Flow
A Way
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WHIAE
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Mounting Hole Diagram
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M
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1-M6 Screw Holes

Approx nsaa 11 1Kg

Fig 3.18 Servo drive structure 6
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M6 structure:
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Fig 3.19 Servo drive structure 7
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3.2 Servo motor installation
3.2.1 Installation location

1. Install the servo motor in an environment free from corrosive or inflammable gases or combustibles, such as
hydrogen sulfide, chlorine, anmonia, sulphur gas, chloridize gas, acid, soddtand sa

2. Select and use the servo motor with oil seal in a place with grinding fluid, oil spray, iron powder or cuttings.

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

4. Never use the servo motor in an enclosed environment. Warkthe enclosed environment will lead to high
temperature of the servo motor, which will shorten its service lift.

3.2.2 Installation conditions

Equipment location Prevent tangy caustic gases and flammable gases
Altitude 1000mor below
Atmosphericpressure 86kPa~106kPa

Environment | Operatingtemperature -15°C~40°C no freezing

conditions Storage temperature -20~80°C
Humidity Below 90% (no watebead coagulation)
Vibration Strength Below 0.5G 4.9m/s2 ,10~60Hz (Discontinuous)
IP rating IP64
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3.2.3Precautions on servo motor installation

Item Description
) ) Before starting installation, thoroughly remove the anticorrosive paint that coats the
Anticorrosive
motor shaft.
. Align the shaft of the servo motor with the shaft of the equipment, and then couple the
Alignment
Orientation Servo motor can be installed either horizontally or vertically.

Handing oil and

water

If the servo motor is used in@cation that is subject to water drops, make sure of servo n
protective specifications.

If the servo motor is used in a location that is subject to water or oil mist, use a servg
with oil seal.

Precautions on using servo motor with oil seal

The oil surface must be under the oil seal lip.

Use an oil seal in favorably lubricated condition.

When servo motor is installed vertically, be sure that oil will not stay in the oil seal lips|

Cable stress

Make sure there are no bends or tension on thepmables.
Be especially carefully to wire signal cables so that they are not subject to stress bec
core wires are very thin at only 0.2 to 0.3mm.

Connectors

Observe the following precautions:

Make sure there is no foreign matters such as dodtmetal chips in the connector befq
connecting.

when the connectors are connected to the motor, be sure to connect the end of sery
circuit cables before connecting the e
the encoder may lamaged because of the voltage differences between PE.

Make sure of the pin arrangement.

Do not apply shock to resin connectors. Otherwise, they may be damaged.

When handling a servo motor with its cable connected, be sure not to apply stress

connector. The connector may be damaged by stress.
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3.2.4Servo motor dimension

15 core DB pl ug

8
o3
] g
% Four-core plug &
: | :
g 0 ]
%9 S } — . _ _ — —
© 8
2 20.5
MIXIE 1 i
311.10
30 60
(L) Tol erance standard GB/T-1804-2000-m

3.2.1Servo motor structure 1

L(mm WeightK Remarks
Model L (mm) ) (mm) ghike)
With brake
SMSA-201F32*** 146 194 1.2 The screw hole size
SMSA-401F32*** 171 219 1.6 is M4 X12
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600mm

600mm

2.4 %

[
) 25 aa
CE 1
1
13
M5 22 B8
(L)
10 [_L_‘ 230
Tolerance standard: GB/1804-2000-M B\
4 coreplug 15coreplug 7 core plug
of suppler  of incremental of absolute
power encoder encoder
3.2.2 Servo motor structure 2
L mnm” Weight Kg Remarks
Model L (mm) ]
With brake ~
SMSA-751** 3*** 192 237 2.8 The screw hole size
SMSA-102* 3*+* 219 263 3.8 is M5X22
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995 9o. [

oo

625

TrEo

Tolerance standard (B/T1804-2000-\

3.2.3 Servo motor structure 3

6.5)

=

)

L mn Weight Kg~ Remarks
Model L (mm) )
With brake
SMSA-122-*5*** 250 208 65
SMMA -801**5*** ' The screw hole size ig
SMSA-182*5*** M6 X 25
280 328 8

SMMA-122+*5***
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9110 ?o‘us

N6X25

1

(246)

Tolerance standard: GB/1804-2000-M

3.2.4 Servo motor structure 4

Model L (mm) L mm Weight Remarks

With brake © Kg”

SMMA -851**7***

SMSA-152**7*** 230 278 7

SMMA-102**7***

SMMA -132%*7*** 238 286 77 The screw holg

SMSA-232%+7 %k size isM6 X 25

SMMA -152**7%** 251 299 )

SMMB-122**7***

SMSA-302**7***

SMMA-202**7***

SMMB-152%7 %+ 274 322 10

SMLA-102**7***

SMMA -312**7***

SMLA-152*37** 301 349 12

SMMB-232**7***
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(281)

0114.3 s

110X30 —

(19 18

Tolerance standard: GB/1804-2000-M

3.2.5 Servo motor structure 5

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

[Note]: 180servomotorincludesgeneral motor anfhn motorFanservomotorcan obviouslyeduceemperature
rise Thelength offan motoris 81mm longer than general motor.
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SM15, SM17, SM20 series, Akcooling

L6

%— L8 L9 AN %
E base is 45, F base is 51.5 T R
O
1l © ©
L/
® gl b % : -
[ i
L LT
Le
L3 L4 4-9 D3 M
L1 LS N
Fig 3.26 Servo motor structure 6
Stand spigot D1| D2| D3| D4 D5| L1| L2| L3| L6| L7| L8| L9| L10 H1| H2| H3| H4| H5| M1| M2
E 180 42| 14| 215 145 77| 5| 39 12| 56/ 185| 755 147 124| 200 224 12 200| 254| 278
250, 48 18| 3000 1751125 4.5 53 14 90 185 128 147 16Q 24Q 294/ 13 266|356 | 394
Mbtor rated
- ;g;gggmNg 46 68 84 9% 130 | 147 | 160 | 196 | 220 275 330 380 428 481
[ Mtor rated
. forace U 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| 312 354 306 | 436 | 478 | 520 | 317 370 423 476 529 583
L5 (nm | 345 | 307 429 | 4an 513 | 555 | 597 | 619 | 5115 | 560.5 | 609.5 | 658.5 | 707.5 | 756.5

Note: 1-phase 220\power supply 060/60 Hzis usablefor servomotor fan

Green terminal definitiorK-220VAC, L-220VAC, M-PE.
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IV Wiring

This chapter provides servo system block diagram.
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Fig 4.1.1 220V servo drivechematic diagram
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380V
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Fig 4.1.2 380V servo drivechematic diagram
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4.1 Main circuit wiring

4.1.1 Main circuit terminals

(1) Main circuit terminals of 220V servo drive

Terminal
identification

Terminal
description

Functions

L1/R L2/S L3IT

Main circuit terminal

Used to connect thrgghase AC 220V power.
L1 and L3 are used to connect to sirglease 220V powel

L1C L2C

Control circuit terminal

Used to connect to two phases of thpbase power o
singlephase power.

B2, B3: internal
braking resistor

Normally shorticonnect B2 and B3Built-in braking
resistor isnstalled
(M1 structure servo driveloesi@ have buit-in braking

B1/P B2/B B3

terminal resistor.)

. Normally not connected.
Erlallzn B2/B e;(éiirgt?)lr Remove the wire between B2 and B3 amhnect an
termingl external braking resistor between B1 and B2 if the inte

resistor is insufficient.

Normally shortconnect N+ and N If a countermeasar

N+ N- DC choke terminal against power supply harmonis needed connect a D
choke between N+ and-Nerminals.
U v w Servo motor output Used to connect to servo motor.

o 4

Ground terminal

Used to connect to the grounding.

(2)Main circuit terminals of 380V servo drive

Terminal
identification

Terminal description

Functions

R/LT S/LZ TI/L3

Main circuit terminal

Used to connect thrgghase AC 380V power.

L1C L2C Forbidden being connecteqg Invalid
Normally short B2 and B3. Internal braking resis
BZ B3 internal braking| is used.
resistor terminal (MM4 and above MM4 structure servo drive
BL/F B2/B B3 doesrdt havebuit-in braking resistoy.
Normally not connected.
BUF B2/B external Remove the wire between B2 and B3 and conne

braking resistor terminal

external braking resistor between B1 and B2 if
internal resistors insufficient.

N+, N-, -

DC bus

Forbidden being connected to Grounding

u v w

Servo motor output

Used to connect to servo motor.

S

Ground terminal

Used to connect to the grounding.
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4.1.2 Main circuit terminal wiring

(1) Wiring size
The following are applicable wire sizes:
Single wire: @ 0.5~ @ 1.6MmnBraided wire: 0.8 mf-3.5mnt (American standard AWG28~AWG12)
(2) Connection procedure
1 Strip the end of the wire about 5~6mm.
2 Use a suppliedVer or a standard fldilade screwdriver (blade width of 3.0 to 3.5 mm). Put them into the
slot, and press down firmly to open the wire terminal.

3 Insert the wire core into the opening and then close the opening by releasing the lever or removing the

screwdriver.

Press down firmly

Press down firmly

Fig 4.1.3 Connection procedure

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

|
I= @l@

o]
I

screw

/
j@

7
Go

X
el @L

|

0

Fig 4.1.6 main circuit terminalksketch diagram

Note: The figure above is only sketch, exact shape in kind prevail.

Table 4.1.1 SD20 series servo screw terminals dimension table

Main circuit terminals
Structure
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 20.3 235 M8 2.8

EURA recommends below tube cable lug for wiring:

Table 4.1.2  Tube cable lug dimension and appearance
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Tubecablelug | O mm™ | d2 mni | B mm’ Appearance
1.253 4.0 3.7 55
1254 | 40 43 8.0 b a2
TVR | 2-3M 4.5 3.7 6.6 B
series | 2-4 45 4.3 8.5 0 “! )‘—'
553 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 examples

For 220V servo drive

Three-phase AC
220V power supply

JIJ QF circuit breaker
T

FIL filter
Contactor KM1
Normally-open KM1

contact »—{A—K L1 1
1O |L2
- s ~—+O L3 CNL
_ 1 T
Manual power on OlL1c
‘ > O |L2C M
A [ :o-....o.oo B1 CN2 cee,
Manual power off Alarm rday  Contactor f'f .o *[O B2 L] : Alarm relany+24V
RLY normally- KMilcoll §f ¢ O | B3 .
open contact L N HO [N+ 1 . R
f.00 Uoln ALM+ —ij
External resistor T :
e e ]
. C T 190 T s
2 . ov
@) Q000000000 O OO0 ® 00 0 000 000G OOOO OO :
\ !
\/ S
Servo motor E

Fig 4-1-4 Typical main circuit wiring of 220V servo drive
Note:
1. Built-in resistor is defautind B2 and B3erminalis shortcircuit. If external resistor is used, please remove the
short cablébetween B2 and B&nd therconnect external resistor between B1 and B2.
2. RLY' Alarmsignal output relay.
3. KM1: Contactor connecibor disconnect to main circuit power supfiyough manual switch
4. If absolute encoder multurn function is adopted, please instaditery

A Note: pleaseconnect anemergency stop circuit to main circuitso thatservodrive can stop and power
off immediatdy in caseaccident occurs
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For 380V servo drive

Three- phase AC
380 V power supply

l I J QF circuit breaker

FIL filter
Contactor KM1
Normally open

KML |
contact o= [O] RILL L
“—O | S/lL2 N][
T “—O| T3
T o\
Manual power on I
A [ E........-O Bl CN{ XD
Manual power off Alarmrelay Contactor 8% oo EO B2 — o Alamreay, 54,
RLY normally KM 1coil 33 s O | B3 . RLY
open contact L O|N L A'L \e
DA —q
External resistor I : D
CN . N
O| U . vl
o) 1
L oo : ov
@).l‘...........'. ..................:
W
194 S
Servo motor PE

Fig 4-1-5 Typical main circuit wiring of 380V servo drive
Note:
1. Built-in resistor is defauttnd B2 and B3erminalis shortcircuit. If external resistor is used, please remove the
short cabléetween B2 and B&nd therconnect external resistor between B1 and B2.
2. RLY' Alarmsignal output relay.
3. KM1: Contactor connecior disconnecto main circuit power supplthrough manual switch
4.N: DC bus.
A Note: please connect aemergency stop circuit to main circuitso thatservodrive can stop and power

off immediatdy in case accident occurs
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4.1.4 Recaution for main circuit wiring

10.
11.
12.
13.

14.
15.

Dor@ connect input cable to U/V/W, etse,servo drive will be damaged.
When useconectsexternal resistor, please remove the wire between B2 and B3 and connect external resistor
between B1 and B2Vrong wiring may damage servo drive.
Dor@t connect braking resistor between B1 and N3(K will cause fire.
When cable is bundled and put in pig#ease considereduction rateof allowable currentfor heat
dissipation
On high temperature conditipplease seledteatresistingcable common cable may be aged in a short time.
In low temperature environmemglease makéhermal insulatiorfor cable,common cable is easy to harden
and crack.
Make sure thdiendingradiusof cable isnorethan 10 times of ater diameteto prevent cable core break.
Dor@i put power cable and signal cable in one pipe or bundle them together. Distance of the two cables shoulo
be more than 30cnetavoid interference
Servo drive remaghigh voltage after power off, d@rtouch power termindbr 5 minutes.
Please select earth wire with same area of main circuit.
Please ground servo drirgdiably.
Doré powe on when terminal screw or cable is loose, it will cause fire.
Only qualified personnetan connect the wiring.
To avoidelectric shoclor injury, when servo drive is powered off, please wait more than 5 miantks
indicabr &Chargégoesout, corfirm thereis no voltage beteen B1/P and N®/ by multimeter Then user
can disconnect or install servo drive.
Dor& damage cable by hanging weightestruding

Make sur@therwire andinstallationmeetlocal regulations
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4.2 Encoderwiring

Precaution for encoder wire:

1. Make sure servo drive and motor are grounded reliably, otherwise servo drive mayrbiagection

2. Dond connect encoder cable to NC terminal.

3. User must considef cable resistance amistributed capacitande select cable length.Cable resistamagy
cause voltage dropljstributed capacitanceill lead tosignalattenuation

4. Encoder cable and power cable must be fixed separately, with at least 30cm distance.

5. If encoder cable is ndbng enoughand needs toonnet additional cableableshieldinglayer must be also

connected to ensure reliable shielding graundng.
4.2.1Absolute encoder connector terminal layout

CN2 Encoder Connector Terminal Layout is as shown in figt#d 4

1
0 0 60 0 0

Fig 4.2.1Absolute Encoder Connector Terminal Layout
Table 4.2.1Encoder connector terminal

Tecr(r)r(ljgal al-)rt?rrénviig?ilon 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

N2 6 GND Grounding Grounding

CN2-7 NC NO CONNECTION | NO CONNECTION

CN2- 8 NC NO CONNECTION | NO CONNECTION

CN2-9 NC NO CONNECTION | NO CONNECTION
HOUSING 00 " plug cover

Note: 4core 23 bit incrementancoder has the same terminal layout as absolute encloder.

4-core 23 bit incremental encoder and absolute encoder are communication encoder.
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4.2.2 Resolver ecoder connector terminal layout

CN2 Encoder Connector Terminal Layout is as shown in figi#@4

1
0 0 60 0 0

Fig 4.2.2Resolver ecoder connector terminal layout

Table 4.2.2Encoder connector terminal

Terminal Terminal . .
code abbreviation Signal name Function
CN2-1 RE2 Resolver signal stimulus Connect to servo motor sigretimulus.
Power of motor temperatur| Power of motor temperature sensor
CN2- 2 VCC
sensor
Signal of motor temperatur| Signal of motor temperature sensor
CN2-3 KTY
sensor
CN2-4 NC No connection No connection
CN2-5 RE1 Resolver signal stimulus Connecto servo motor signal stimulus.
CN2- 6 COoSs Resolver differential signal | Connect to servo motor differential signal.
CN2 7 COS+ Resolver differential signal | Connect to servo motor differential signal.
CN2-8 SIN- Resolver differential signal | Connecto servo motor differential signal.
CN2-9 SIN+ Resolver differential signal | Connect to servo motor differential signal.
HOUSING | 0 & (plug cover)
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4.2.3Incremental encoder connector terminal layout

CN2 Encoder Connector Terminal Layout issaswn in figure 42-3.

Fig 4.2.3Incremental encoder connector terminal layout

Table 4.2.3 Encoder connector terminal

Terminal

Terminal

code abbreviation Signal name Function
CN2-1 \% Encoder V phase input | Connect to motoencoder V phase
CN2- 2 U Encoder U phase input | Connect to motor encoder U phase
CN2- 3 z Encoder Z phase input | Connect to motor encoder Z phase
CN2-4 B Encoder B phase input | Connect to motor encoder B phase
CN2-5 A Encoder A phase input | Connect tanotor 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 phasiaput 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 input | 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 plug covef

60




SD20-G Series

4.3 1/0O signal wiring
‘ Analog speed mode, torque mode ‘
AS Lowpass filter
Analog speed

-10to+10V GNI

AS:
External_torque
limit GNDJ
=

Servo drive
Position pulse mode
HPUL almroL
High-speed| 3[HPULS/
Pulse position,
command HSIGN 5[HSIGN 4
6[HSIGN-
GND Encoder pulse
O 24| GND Frequency-division
output
43 pL2 PAO+| 36 J>
M{>7b 4 pm.s—«:)—@— PAG | 35
Position 15 PULS - —{t PBO+| 34 i>
command PBO- | 33
24 PLL —(z pz0+| 16 J
SIGN 1] sioN —m—@— Pz0-| 17
24 /1SIGN L AGND] 40 3 GN\D
ALv4 7 | ™
ALM-| 8
12VTE§)T
[T B
P v ey DOL- | 10
{} Photocoupler output
D02+|26 > Maxvoltage: 30 VDC
__/_E DI2 DO2- 11 Max current: 50 mA
D03+| 41 Command receiver
T e AR A s [
D04+ 32
| ol o B )
(2o T BC.5v-2av,
| [RR—
|
I o W i 2
{} oz |7 | |
|i cm |30 |
———{ s8[pi z@ | |
! |
|
A/_@Dw Y — — — 2
+24v| 29| Max current100mA
—3lpis I E
High-speed DI{
14|pI8-
| Sl et
Connect shielded wire to shell
Fig 4.3.1  Wiring diagram in 3kinds of modes

I/O signal connector terminal layo(gonnect to CN3js as following figwhen viewed from theolder
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pieces

15

14

13 12 |11 [10

30

29

28| 27| |26

25

24| | 23

22

21 |20 |19

18

17

16

44

43 42 |41 40

39

38

37

36

35 |34

33

32

31

1/0 signal connector terminal layout

Fig 4.32
1 AOL 16 PZO+
5 pes 17 | PzO-
3 | HPULS 18| DI
4 | HPULS+ 19 D12
5 | HSIGN+ 20 DI3
6 | HSIGN- 21 Dl4
7 | ALM+ 2| D5
8 | ALM- 23| ASL
9
DO1+ o4 GND
1o | DOt x| A
11 | DpOo2-
26 DO2+
12 | SIGN
27 | /SIGN
13 DI8
28 | PL1
14 | AO02
29 | +24v
15 | /PULS
30| cM
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31| DO4
32 | DO4+
33| PBO-
34 | PBO+
35| PAO-
36 | PAO+
37 Z0

38| DI6

39| DI7

40 | AGND
41| DO3+
42| DO3-
43| PL2

41 puLs
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4.3.1 Position command inpusignal and function

Table 4.3.1Position command signal

PULS CN3-44 Low-speed pulse In.put pulse types:
/PULS CN3-15 command input modes: ergctlﬁmpulse
- X o ’ +B phase
SIGN CN3-12 differential drive input an orthogonapulse
opencollector. CW/CCW pul
ISIGN CN3-27 pulse
N HPULS+ CN3-4 ) N
Position High-speed pulse position command
HPULS CN3-3
command
HSIGN+ CN35 ) o
High-speed direction command
HSIGN- CN3-6
PL1 CN3-28 Pulse direction input (24V)
PL2 CN3-43 Pulse command input (24V)
GND CN3-24 Signal reference terminal
An output circuit for the reference pulse or symbol signal at the host controller can either be differentialdrive
output or OC output.
Pulse Max frequency Remarks
Differential 500K
Low-speed 5V or 24V command
ocC 200K
High-speed | Differential aMm 5V command

1) Low-speed pulse command input
a) Differential drive

5V differential drive signal can be inputted by pulse input terminals of PULS, /PULS and SIGN, /SIGN.
Take the example of terminals PULS and /PULS.

Command controller Servo drive
Nt alpoLd —
I Mt
/ N [ll]m 323{
N E PUL ~
3303

Fig 4.3.3 5Vdifferential pulse input interface circuit
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24V differential drive signal can be inputted by pulse input terminals of PL1, /SIGN and PL2, /PULS.
Take the example of terminals PL2 and /PULS.

Command controller Servo drive
AN E PL2 —
/ 2.2K ZS |j4.7k 3 {
<—H1sPuL —
3301

Fig 4.3.4 24V differential pulsenput interface circuit
b) Singleend drive
The types of singlend drive include collector (drain) input, emitter (source) input and push pull input, and
so on. The input types of differential signal have a bettesjamining than singlkend drive, and theansmission
distance of singlend drive is shorter.

Command controller Servo drive
+5V
N Taalpors | L
vt |44 | PULS |
Y3
l15[/PULS -
N L 3308

Fig 4.3.5 5V opercollector pulse input interface circuit
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Command controller Servo drive
+24V
Pas]rL2 -
22K
] gz{
<15 JPuLs —
3308

Fig 4.3.6 24V opercollector pulse input interface circuit

c) Wrong example:
Error 1: current-limiting resistor is not connected, which leads to port damaged.

+24V dc Servo drive
43 PL2
—
44 puLs 150R B
15 puLs PR

28 PL1
12 siGN 1SR L
2| ISIGN vkl

Vv
Externa 0V

Error 2: When SIGN signal is not connected, direction can not be converted.
65



SD20-G Series

+24V de

Servo drive

PL2

43
44 puLs 1SR
15 /PULS ¥|v%

>T< 28| PL1
12| SIGN  150R

27| /ISIGN * %Z;K:

=

Error 3: there is no loop when 24V internal £rvo drive is used.
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Servo drive

29 +24

43 PL2

44 puLs 150R

15| /PULS 4
28 PL1

12 5IGN  150R B
27| ISIGN 2l

X 30| CM
EEm—— ]

2) High-speed pulse command input

High-speed command pulse can be output to servo drive by differential drive.

<

=i

Upper device Servo drive
HAULSH 4
HAULS 3
H G\+
H3 GN-
e A\D| 24

Fig 4.3.10 Highspeed differential signal

| Please make sudifferential input voltage is 5V, otherwise servo drive receives pulse unsteadily or servo

drive internal device will be damaged.

| Please make sure the 5V power grounding is connected to GND, otherwise the following situation will
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happen:
1. Some inpupulsecould be missed

2. There will be large interference when servo drive receives pulse.

4.3.2 Analog command input signal and functions

Signal name Pin No. Function
AS1+ CN3-23 Resolution of analog input signal is 12 bits, input
Analog AS2+ CN3-25 voltage range is10V-+10V.
GND CN3-24 Analog input signal reference terminal.

Speed and torque signal input terminals are AS1+ and AS2+, resolution is 12 bits. The voltage value is set
byP0400/P0o401.

Input voltage range10V-+10V, resolution is 12 bits.
Max voltage is £12V.

—)  —)  —)

Il nput resistor is about 50Kq.
AS2+ 25 Lowpass filter|
-10v-+10V]
GND
AS1+
-10v-H0v — GNDJ 24
[

Fig 4.3.11 Analog input interface circuit

4.3.3 Analog output signal and functions

SERVO DR \E
SERWO R VE
DA @ oA @
T LAGD2A A0 24

Fig 4.312 Analog monitor output interface

The voltage range of analog monitor is 0~10V, the range of output current is 0~10mA.

Signal Monitor content

AO1, AO2 Motor speed, bus voltage, and servo drive output current.
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4.3.4 Digital input signal and functions

Signal name Pin No. Function
DI1 CN3-18
DI2 CN3-19
DI3 CN3-20 DI1-DI8 are digital input terminals, input mode is
Dl4 CN3-21 ON/OFF signal. Please refer&al.7DI/DO for the
Program . .
DI5 CN3-22 detailed function.
mable ] )
) DI6 CN3-38 DI input pulse frequency range is 0~3KHz
input
. DI7 CN3-39
terminal
High-speed DI
DIg+ CN3-13 DI8 is a highspeed DI channel. Whebi8 is used, the|
input pulse frequency range i200khz, and the
DI8- CN3-14 pulse duty ratio cannot be lowtran 20%.
Signal name Pin No. Function
DO1+ CN3-9
DO1- CN3-10
DO2+ CN3-26
Program DO2- CN3-11
DO1-DO4 and ALM are DO output terminals, outpt
mable DO3+ CN3-41
mode is ON/OFF signal. Please refeBt.7
output DO3 CN3-42 . .
) DI/DO for the detailed function.
terminal DO4+ CN3-32
DO4- CN3-31
ALM+ CN3-7
ALM - CN3-8
Signal name Pin No. Function
Internal +24V CN3-29 24V power supply, range is 280V
24V CM CN3-30 Reference terminal

1) Digital input circuit
DI1~DI8 input terminals circuit is bidirectional photocoupler isolating circuit. The common terminal of
photocoupler is GP terminal which is used to connect to power supply or grounding for power supply. Please
refer to fig 44-1 and 44-2. Please select extern@lC power supply to supply the primary voltage of
photocoupler in order to decrease the interference to internal circuit. DI8 isgegld photoelectric channel,
which is highspeed DI terminal. Input type of DI channel is as below:

(1) Passive contactor
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Passive contacts include relay contactor, limit switch, general key, button and so on. The common contact
circuit is as following figure:

Servo drive Servo Drive
cBl . —— GP
J_ 3.3K N — J_ 3.3K N —
24VDC piL 273K | savoc biL E=asqi
(] [ ]
H ]
== n N =
do " sz 4 T

Fig 4-3-13 passivecontact interface circuit

(2) Active contactor
Active contactors include photoelectrical sensor, Hall sensor, transistor type PLC.

Controller Controller

24vDC Servo Drive

24VDC
Lliel
—F ean Servo Drive
DI1 33K Q:ZQ

33K Z:EZ)’(

GP|

NPN type PNP type
Fig 4-3-14 active contactor interface circuit

2) Digital output circu it
The output signal ALM and DO1~D04 adopts photocoupler of Darlinton output which has strong ability for
drive and can drive small relay directly. It can drive heavier load by driving photocoupler. The max current
should not be higher than 50mA.
(1) Relay output
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Command controller
v
o)
=L
T T

Fig 4-3-15 Relay output interface circuit

Servo drive

A

Externa 5V-24V dc
External 5V-24V dc

Servo drive > <
-
9/ DOH C
10| DO1-
10| DQL-
Externa OV

External OV
Fig 4-3-16 Wrong wirng of relay output interface circuit

ANoté Relay is inductance load, please connect a fiwbeel diode in antiparallel between the load.
If the freewheel diode is connected inversely, servo drives will be damaged.

(2) Photocoupler isolating output
Servo drive Command controller Servo drive Command controller
24VDC 24VDC
| 33K
4 AT
E 2% _ EHA
e | | 13
= mi
NPN type

A Note:

PNP type
Fig 4-3-17 Photocoupler output interface circuit
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1. Match usage of power supply and currerdimiting resistor make external photocoupler on state.

2 Max allowable voltage and max current capacity of internal photocoupler output circuit isas below:
Voltage: DC 30V (Max)

Current: DC 50mA (Max)

4.3.5 Encoder frequencydivision output signal and function

Signal name Pin No. Function
PAO+ CN3-36
Encoder A phase pulse frequertdiyision output
PAC- CN3-35
PBO+ CN3-34 o
Common Encoder B phase pulse frequerdiyision output
PBO CN3-33
output
. PZO+ CN3-16 o
terminal Encoder Z phase pulse frequerdiyision output
PZO CN3-17
oz CN3-37 Encoder Zphase pulse outputs open collector sign;
CM CN3-30 Reference terminal

Frequencydivision circuit in the servodrive processes encoder input signal by the mode of fredivsion,
which is output by differential bus mode. Interface circuit includes -$pged photocouplerinterface and
differential chip interface. Take tlexample of encoder A phase pulse frequetigigion output.

Servo drive Controller

A High-speed photocoupler
—| >_— PAO (36 — I
ANZ
/ PAQ 35 / (

Fig 4-3-18 Photocoupler interface circuit
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Servo drive controller
Busdrives
Alz PAO| 36 AN L/
/ PAQ35 \/

Fig 4-3-19 Differential chip interface circuit
Note:AM26LS32i s recommended as receiving chip, and 200q

DC5v-24/
. -
Servo drive Ej
37 0Z Optocoupler
w30 CM

Fig 4-3-20 OZ signal interface circuit
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4.3.6 Communication wiring

(1) Interface instruction
The RS485 communication interface is in tomnector CN1.

vce GND

5[ |
Rs232-RxD —f-J]| |[C-+— Rs232-TXD

B- /E”j CT~a+

Fig 4-3-2 CN1 connector terminals
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4.3.7 Wiring when using more than one servos

Connect the alarm output (ALM) terminals for the three Servodrives in series to enable alarm detection relay
RLY to operate. When the alarm occurs, the ALM output signal transistor is turned OFF.

1) Wiring diagram ofmore than one 220V servos
AC three-phase 220\ power supply

\'\' ‘ QF  breaker

‘ FIL ‘ Filter ContactorK M1
Common-open contact

S j Manual power OFF 40
Manual power ON Alarm relay Contect
RLY Common-open contact KMz cail
KM1 Alamrday  +24V
g L1 RLY
g Servo ALM+
> L2 drive
L3
CN3
OlLic NITE
L2C ‘
L1 ‘
L2
L2 Sevo ALM+
drive CN3
OlLic
L2C ‘ ALM-
L1 ‘
::g Servo ALM+
drive
3
L1C CN YRS
L2C —_l_
oV

Fig 4.3.22 Wiring diagram of more than one 220V servos

2) Wiring diagram ofmore than one 380V servos
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AC threephase 380y power supply

Ny ‘ QF bresker

‘ FIL ‘ Filter Contactor kML
Common-open contact

Manua power OFF Contact
Manual power ON Alarm relay K coil
RLY Common open contact
KmL Alamrelay 124V
=5 O | RILL
% O | siL2 Sarvo ALM+ RLY
O | T3 drive 9
CN3 ~
Iz
ALM-
O | RIL1
O | SlL2
O | Ti3 Senvo ALM
drive CN3
ALM-
O | RIL1
O | SlL2
ALM+
O | T3 Sevo
drive
CN3
ALM-
ov

Fig 4.3.23 Wiring diagram of more than one 380V servos
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4.3.8 Absolute value encoder

Resolution Multi-turn data .
Encoder type ratio output range Action when out of allowed range
) 16-bit -Multi -turn data will turn to O when data exceeds
17 bit P upper limit (+65535) of forward direction.
multi-turn . - -
absolute 17-bit 0" +65535 Multi -turn data will turn to 0 when data excee
encoder singleturn lower limit (+65535) of reverse direction.

User can read absolute position when masostandstill by MODBUS (please refer to 10.1.3), then motor
reaktime position can be got by PG frequertyision output pulse count.
(1)Battery usage

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

Please purchagearkerspecial cable and battery box of manufacture.

Battery installations steps:

A: open cover of battery cover.

B: Install battery as below figure:

Encoder cable

C: Close the cover of battery cell.
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(2)Battery replacement

When battery voltage drops to -d4bogbaftdVy wselva

Although multiturn data exists, user should change baltenyediate otherwise multiturn data will be lost
when battery voltage keeps dropping. Pledsenge battery according to below steps:
a. Please change battery when servo drive is POWER ON.
b. After changing battery, reset serM®odrive by
c. Repower on servo drive, if there is no abnormal situation, it means batsrge succeeds.
Note: 1. When servo drive trips into AR4(under voltage protection), servo drive can only be reset by setting
HOME.
2 .If user wants to shield A24 alarm, please set S8 tobxxx0, reset encoder alarm by-88, and reset servo
drivebyhol d pressing fAreseto key.
3. So43 is used to reset motor encoder when encoder alarm occurs. User must hoRE&&hkey to reset
keypad panel.
(3) Encoderoverspeed protection
If AL -46 alarm occursSo-43 is used to reset motor encader

Encoder reset ISpeefl Position [Torqué
So43 Setting range Setting unit Mfr &s Effect
01 N/A 0 Effective Immediate
Absolute encodesrotection ISpeefl [Position [Torqué
So-38 Setting range Setting unit Mfr &s Effect
Four parameter N/A 011 Effective Immediate
|;| ,:_=| ,:_=| D Under-voltage protection
A | for lithium battery
0 Disabled
1 Enabled
B | Encoder overspeed protection
0 Dissbled
1 Enabled
(o Encoder type error
0 Dischled
1 Enabled
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4.4 Servo drive and servo motor wiring
4.4.1 Encoder wiring

1) Absolute encoddayout

Table 4.4.1 Absoluteencodeipulg layout

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

2) Incremental encoder layout
Table4.42 Incrementakncoder DB1%luglayout

No. Name Function
1 Encoder A phase
2 B Encoder B phase
3 4 Encoder Z phase
4 U Encoder U phase
5 \% Encoder V phase
6 /A Encoder /A phase
7 /B Encode /B phase
8 1z Encoder /Z phase
9 /U Encoder /Uphase
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 4.43 Incrementakbncoderviationplug layout
No. Name Function Remarks
1 PE Grounding
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2 A EncodelA phase

3 /A Encoder’A phase

4 B EncoderB phase

5 /B Encoder'B phase

6 U EncodelU phase

7 U Encoder'U phase

8 \% Encode phase

9 Y EncoderY phase

10 w Encode\ phase

11 W Encoder’W phase

12 VCC Encoder power

13 GND Encoder grounding

14 z EncoderZ phase

15 1z Encoder’Z phase

16 KTY+ Motorthermistorsignal | 180 flange and aboveervo motohas 16/17 pin,

17 KTy Motor thermistorsignal other serv?motor doeérhave the pin.'
Note: servodrive doeéinsupport the function.

Table 4.44 10-coreAviation plug encoder plug cable sequence

Table 4.45 7-coreAviation

No. Name Function
1 PE grounding
2 VCC Encoder power
3 GND Encoder grounding
4 NC No connection
5 NC No connection
6 PS Encoder serial signal
7 /PS Encoder serial signal
8 KTY+ Motor thermistor signal
9 KTY- Motor thermistor signal

plug encoder plug cable sequence

No. Name Function
1 PE grounding
2 VCC Encoder power
3 GND Encoder grounding
4 NC No connection
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5 NC No connection
6 PS Encoder serial signal
7 IPS Encoder serial signal

3) Resolver encoder layout

Table 4.4.6 15-core encoder aviation plug

No. Name Function
1 PE Grounding
2 COS+ Resolver differential signal
3 NC No connection
4 NC No connection
5 Ccos Resolver differential signal
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 Resolverexcitation signal
15 RE2 Resolver excitation signal

Table 4.47 10-core encoder aviation plug

No. Name Function
1 RE1 Resolver excitation signal
2 RE2 Resolver excitation signal
3 COS+ Resolver differential signal
4 COos Resolver differentiasignal
5 SIN+ Resolver differential signal
6 SIN Resolver differential signal
7 KTY+ Motor thermistorsignal
8 KTY Motorthermistorsignal
9 PE Groungding
10 NC No connection
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4.4.2 Power cable of servo drive and servo motor

a) 4core power AMPplug

—

O

®

®

Q)

—

b) 4-core power aviation plug

c)Braking cable plug

Name Cable color Function
U Yellow Drive input
\% Blue Drive input
w Red Drive input
PE | Yellow-green/black Grounding

D
® @
@

No. Name Function
1 PE Grounding
2 U Drive input
3 \% Drive input
4 w Drive input
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®

®

L
No. Name Function
1 + DC 24V +
2 DC 24V-
Plug No. | Name Function
1 + DC 24V +
2 i DC 24V-
3 o} None

4.5 EMC

4.5.1 Definition

Electromagnetic compatibilifEMC) describes the ability of electronic and electrical devices or systems to work

properly in the electromagnetic environment and not to generate electromagnetic interference that influences

other local devices or systems.

In other words, EMC includes twaspects: The electromagnetic interference generated by a device or system

must be restricted within a certain limit; the device or system must have sufficient immunity to the

electromagnetic interference in the environment.

4.5.2 Installation Enviornment

The system manufacturer using the servo drive is responsible for compliance of the system with the Europear

EMC directives. Based on the application of the system, the integrator must ensure that the system complies witt

standard EN 61808: 2004 Categorg?2, C3 or C4.
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The system (machinery or appliance) installed with the servo drive must also have the CE mark. The system
integrator is responsible for compliance of the system with the EMC directives and standard EIS:64&DD
Category C2.

If applied inthe first environment, the servo drive may generate radio interference. Besides the CE compliance
described in this chapter, users must take measures to avoid such interferetessary.

4.5.3Selectionand Installatiorof Peripheral EMC Devices

An EMC filter installed between the servo drive and the power supply can not only restrict the interference of

electromagnetic noise in the surrounding environment on the servo drive, but also prevent the interference from

the servo drive on the surroundinguggmert. SD20 works with external filter and input filter according to

different power ratingThe installation precautions are as follows

1) Strictly comply with the ratings when using the EMC filter. The EMC filter is category | electric apparatus,
and theefore, the metal housing ground of the filter should be in good contact with the metal 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 groundof the EMC filter and the PE conductor of the servo drive must be tied to the same common
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 requirements of CE mEhkii@hieldeaable are shown in

the following figure

//H \_
/ //f (ﬂ\ //'—\ i Conductor
\ \ \ Insulation
Sl ‘—/\
( @ ) @ Shield
\ N’ \\_/ /

\
\ //,

To suppress emission and conduction of the radio frequency interference effectively, the shielshidlted

cable is cooper braid. The braided density of the cooper braid should be greater than 90% to enhance the shieldir

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 shieldd cable is recommended. The f@onductor shielded cable can also be used as an input
cable.

The motor cable and PE shielded conducting wire (twisted shielded) should be as short as possible to reduc
electromagnetic radiation and external stray curedtcapacitive current of the cable. If the motor cable is
over 100 meters long, 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 cabdeemi servo drives can be

laid side by side.

It is recommended that the motor 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 sethe dnivisr

cables and other cables must not be laid side by side for a long distance.

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

The powelinput and output cables of the servo drive and weakent signal cables (such 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 appliapogerly, with spraying protection at the installation part

and conductive metal in full contact.
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V. Operation and parameters

5.1 Keypad description

5.1.1 Instruction of keypad

son — T —[1 Cdle——7F— ALM
P00 0|0 —wows
+«—r—7Four operating buttons
MODE  § n o T —Four buttons identifier
Fig 5-1-1 Digital keypad
Identifier Name Function
SON Charge LED Indicating that Servo is on.
(green)
ALM Chazrrgz)LED Indicating that malfunction occurs.
PANAL LCD Display The LCD dlsplgy (Edigit, 7-step_d|splay panel) shows the mo_mtor cod
parameter settings and operation values of the AC servo drive.
MODE Mode key 1 Swltchlpg between functlon groups.
2 Displaying malfunction codes in turn.
1 Pressing UP key to increase the display value.
z UP ke 2 Continuously pressing UP key f015s to increase setting value slowl
- UP y 3 Continuously pressing UP key for 1s to increase setting value rapig
4 Used to forward start in jogging run.
1 Pressing DOWN key to decrease the display value.
< DOWN ke 2 Continuously pressing UP key for 0.5s to decrease setting value slo
(DOWN) y Continuously pressing UP key for 1s to decrease setting value rapidl
4 Used to reverse start in jogging run.
1 Continuously pressing this key for 0.5&fter into parameter setting moq
2 Pressing this key can move the cursor to the left and then ck
o shift/set ke parameter settings (blinking digits) by using arrow keys.
~ SET Y13 Continuously pressing this key for 0.5s to confirm and set current valu

the parameter.
4 Continuously pressing this key for 2s to reset the malfunction.
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5.2Keypad operating procedure

5.2.1 Switchover between parameter section

l Power on
8 Status Display Mode
! MovE Press MODE key
L [ it 8 8 Monitor Mode
moDE] Press MODE key
v
Slo|- 88 =

MODE|

Press MODE key MODE Press MODE key

&
d

Main function
section

0
(
cd
cd
I

Press MODE key

Motor parameter section

I.l

MODE Press MODE key

=
H[=IR

~ O
cOo—00
(-
EI

Built-in PLC parameter
and CAM area
Press MODE key
H L - I I Fault display

Fig 5-2-1 Switchover between parameter section

After main circuit is powered on, sergtatus displayS6 9 i s di spl ayed in the keyp
is servo output speed. The display content will switch among monitor function sectibni(Do, auxi | i ary
sectiod Sol ', main function secti ocnt i(oPho I(TH o) -spkebcoantird) phairc
section (PLTTT) by pressing MODE key.
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If fault occurs, current fault code will be displayed circularly.

5.2.2 Parameters instructions

mmmmm Therepresentation method in this manual is Po0O01.

The hollow digitron represenkdinking operating digits, which is the adjustable digits.

a In this manual, three parameters modes is adopted to introduce the parameters.
a I I I Irepllesents five operating digits in keypad.

y one parameter mode (if nolongtpthismodd) i nstruction, t

I I bne pdrameler mode means that five digits represent one parameter.

Q

For example:
Ex I Pol13internal speed given 1 is 1000r/mihe display content is:

nmmm " Theunitis 0.1 r/mih  The quoting mode is P0113=1000

Ex 2 Poll4 internal speed given 2-1900r/min the display content is:

nmmm "~ The unitis 0.1 r/mih The quoting mode is Po114900A

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

y Two parameters mode

d T T ‘T’wo szrameters mode ares every two digits except the first digit is an adjustable parameter digit.
Y X

X and Y represent an adjustable parameter digit separately.

For example:

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

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

y Four parameters mode

b I T TFJur parameters mode means each digit except the first digit is an adjustable parameter digit.
D CB A

A, B, C and D represent an adjustable parameter digit separately.

Ex: at position mode, the pulse command type of pulse+pulse is selected, then the last digit of Po300 is set tol
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The display content is:

mmm m The quoting mode is Po300.A=1.

Yy Five

T T T il'héfirstdigit means current page, the other digits mens current value.
ED C BA

parameters

di spl ay

For example: set value of HOME, P0136=131072, the actual display content is as below:

CO«+—C«—0CD

SET
"0000
Parameter scope
Parameter Name
7 e :
Input source of control mode and control command
Setting range Setting unit Mfrl svaue When Enabled
Po001 9199 9
Two parameters N/A 10 After restart
N N N AN

Note: parameter scopaneans control mode for which the parameter is available

Indicates setting range

for the parameter.

The unit of parameter

Indicates parameter
value before shipment
(Factory setting).

A\

Indicates if the power hasto
be turned OFF and ON again

to validate setting changes.

means speed modepsitiofimeans position modfprquémeans torque mode.
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5.3 keypad operating procedure

5.3.1 Example of monitor function parameter

Take usage of -d4(DI8~DI5 statuglisplay as the example:

}

Power on

Status display

Press MODE key

-~
o

Monitor Mode

Press UP key
UptoLo-14

-~
o

Input terminal
DI 8 ~DI5 status monitor

Press SET key to 0.5s

i

No terminal ON

External DI5 terminal is ON

D
cd
-

The status of terminal
DI5 has changed.

Terminal DI5 is OFF

D
cd
-

™
J

B
U

The status of terminal DI5 has
changed again.

Press MODE key

« O

l_:

Returnto Lo-14

Fig 5-3-1 Monitor terminal status mode

90



SD20-G Series

5.3.2 Example of auxiliary parameters usage
Take usage of S&4 JOG rui as the example:

l Power on

g

L‘ Status display

MODE|  Press MODE key

' n n onitor
'. 0 “ U L‘ func’\t/ilonsection

MODE| Press MODE key

(Mg

- n Auxiliary
O U U function section
Press UP key
g Up to So-14
O - ‘ q JOG running
Press SET key for 0.5

Servo internal enable
JOG isdisplayed

Press UP key

Blinking JOG
means motor is
forward running.

Press DOWN key

(Mg

L-
O
cH

Lo
O
T

O Oc> Blinking JOG and

St points means motor

@Oo QDOO Oc@o o o| isreverserunning.
Press MODE key

(Mg

0 - 1 L: Return to So-14.

Fig 5-3-2 Jog run
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5.3.3 Parameter setting

Take setting parameter Po001 as the example:

When Po001.Y=0, set motor rotating clockwise to forward direction. When Po001.X=3, analog speed mode is selected.

l Power on
ﬂ Status
o display
MoDE Press MODE key
v
L o - 8 8 Monitor mode

MODE| Press MODE key

o - 8 gfunét?gg?rxctyion

MODE  Press MODE key

n n G:U Main function
U U OCD section

Press UP key
Up to Po001

nn O control mode an
OU OSetntldd

forward direction

Press SET key to 0.5s

The current modeis
internal registor mode.

= % Analog speed mode s set.

Quickly click SET key

Counterclockwise
8 3 direction is set to

forward direction.

Press DOWN key

Y
Set motor rotating
@ 3 clockwise to

forward direction

Press SET key to 0.5sto confirm
the current setting value.

N

(= JITALN]

Return to Po001

D O O O oO. ™M OV w

oo

Fig 5-3-3 Parameter setting procedure
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If function code digits areohger than 5 digits, the setting method is as below:
Take setting Po123 to 100000000 as example:

l Power on

Status
dispaly

MODE | Press MODE key

Main function
section

0
o
cCo-
cCo
C

q Quickly press

SET k
\ 4 4
k) A,
P (W) | Uy
q Quickly press
SET k
\4 Y
Po iDL
Press UP key
& to Po123
v
- | o Home
P ‘ researches
0 ': offset.
q Hold pressing
SET key
v
2 ) S
Keypad display
(low bit)
- 4 -’ L E—
q Quickly press
SET k
v ¥
'w NiE Keypad display
- (medium bit)
q Quickly press
v SET key
D,
- Keypad display
(high bit)

Fig 5-3-4 Parameter setting procedure
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VI Run

Servo system includes servo drive, servo motor and encoder.

Motor
Comrnand
nput (X Position loop +X) Speed loop %) Current |loop M
control control T control
- Current
Position feedback Speed
feedback feedback
calculation
Encoder

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

In the position control mode, motor target position is confirmed by positommand total numbers. The
position control mode strictly controls 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 anc
milling machine, and computer numerical control (CNC) machine tool.

In the speed control mode, the speed is controlled by Al setting, DI setting, or communication setting. It is often
used in scenarios with constant speed. For example, for the analog engravindlingdnachine, the host
controller uses the position mode, and the servo drive uses the speed control mode.

In the torque control mode, the torque is changed by changing the analog setting or the address value by mear
of communication. This mode imainly applied to the winding and unwinding devices with strict tension

requirements.
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T

Check before
running

Whether servo drive YES

match with motor?

NO

Whether motor

parameters are Power on

known?

NO

YES

Motor parameters ) Par f‘f‘maqs
setting identification

Motor angle study

I

Servo drive
parameters setting

Servo on

Servo off

Note:

Please maksureservo motorunsnormallywithout load, then connect Iddo motor.
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After a servo motor is changed, if user doeskmow encoder electric angle and whether motor phase sequence is

correct, user can make the servo motor operate normally by using electric angle indication function. Before

electric angle indication, please make sure the following steps:
(1) Motor actual power.
(2) Make sureservomotor encoder cable is conneatettecty.
(3) Make sureservomotor is connected to zero.
(4) Make sureservo is in the OFF status.

When Se25=3, please input motor actual power to servo drive, then indentify parameters.

So-25

Motor power [SpeelPositiof
HoO11 Setting range Setting unit Mfrés v When enabled
1~30000 0.01KW o} Effectivelmmediate
Electric angle identification [Speelfpositiof
Setting range Setting unit Mfrés v When enabled
0~4 N/A 0 Effectivelmmediate

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

When Se25 is set to 1, enter St jogging control mode (refer to 6.1.5).System starts automatic testing ,
Af t er -14i imedfaxe andf i
electrical angle is saved in Ho018. If line sequence error occurs, panel disptags please stop the motor and

panel

di spl ays

fl

ashing

adjust the line sequence beforext operation.

ATESTO.

Ca

AAttention: When line sequence error occurs, reverse two phases, and then repeat the electrical angle

identification.
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6.1Basic parameters setting

6.1.1Before running

Make sure that all wiring has been completed.

1 ConnectLlI” R'a LZ SalL3 T ofservo drive to main circuit power.

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

3 Check all control signal cables are connected correctly, and check the bra|
overtravel and the other protrective functiémscorrect operation.

4 Servo drive and servo motor must be grounded reliably.

5 When external resistor is used, please remove short wires between B2 an

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

2 There is no inflammable substance nearby servo drive and external brakir

resistor.

3 Servo motor is reliably connected to mechanical equipment.

6.1.2 Power on

1) Power on control circuit and main circuit.
Pease connect powertd™ R'a LZ SalL3 T .

& Power on control circuit and main circuit, i f b u
in the keypad, it indicates servo drive is enabled.

4 |'f -RAB is displayed in the keypad, please refer

2)Set SON to OFF status.

SD20servo drive supports internal two modes to s€iNs, including internal parameter and DI terminal.

User can set-®N by internal parameter Po004 and P0100.

User can alsset DI terminal of servo drive to FunIN. 1:GN, and make sure the DI terminal &lid. Then set

DI terminal to invalid status by PC/PLC or external switch

Serveon mode ISpeefl [Position [Torqué
PoOXt Setting range Setting unit Mfr és Effect
0 6 N/A 0 Repower on

0: External terminal enabled, there must be input terminal, which &3d¢4 function.
1: Internal parameter enabled, which is determined by Po100.
2: Two-line mode 1 3. Twiine mode 2 4. Thrdme mode 1
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5. Threeline mode 2

6. Direction and pulse mode

Pol100

Internal enabled

ISpeeli |Position [Torqué

Setting range

Setting unit

Mfr 6s

Effect

0~1

0

Effective Immediate

0: External terminal enabled. There must be terminal being setISON

1: Internal enabled, whcich is determined by InteR@l00.

In speed and torque mode, user can sélestine mode threeline modeand direction+pulse mode.
Note: FWD (DI vaule 23 JREV(DI value 24), X(DI value 0) are 3 DI signal.

1" Two-line mode 1

This mode is the most popular used maddetor direction iscontrolied by FWD and REV terminal.

Table 6.1.1

Servo drive
K1

RAD
K2

22V

e

terminal definitioh O open 1 closé

K1 K2 Running command
0 0 Stop

0 1 Reverse running

1 0 Forward runnning
1 1 Stop

2° Two-line mode 2

FWD is enable terminal, motor direction is determined by REV.

Servo drive
K1

RD
K2

REV
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Table 6.1.2 terminal definition ~ 0 open 1' close”
K1 K2 Running command
0 0 Stop
0 1 Stop
1 0 Forward runnning
1 1 Reverse running

(3)Threeline model
X is enable terminal, motor direction is determined by FWD and REYV,

Enable terminal must bdisconnecteadvhenuser stops drive.
Rising edge is valid.

Servo drive

\s \s e
3

K1: Forward running K2: Reverse running K3: Enable terminal

(4)Threeline mode 2
X is enable terminal, running command is given by FWD, motor direction is determined by REV.

Enable terminal must be disconnected when user sloypes.
K2 is closed, motor direction is reverse, K2 is open, motor direction is forward.

Servo drive

\s \s e
3

(5)Direction and pulsenode
FWD terminal controls motorotation by inspecting pulse edg&hen pulse igriggered, motor starts runing
forwardly, when pulse is triggered again, motor is stopped. REV terminal has the same function, except motor
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direction is reverse.

Servo drive
KL

AD
K2

REV

exd

6.1.3 Parameters setting

1) Motor parameters
The parameters of the motor include: rated volteafed current, encoder lines, rated rotary speed , numbers of
pole pairs ,phase resistance, inductance, Movement of inertia, back EMF, line voltage ,etc. Please confirm that the

parameter6s setting value i s i deonnoimalaperatiorgin taseeof mo t
burning servo systemout. When-88 i s set to 1, the motordés parameter
are as following:
Motor parameter setting speed  position quetor
Fl::nocélgn Function Definition (unit) Setting range Function When enabled
Ho000 |Rated voltage (V) 0~30000 |rated voltage EffectImmediate
Ho001 |Rated current (0.1A) 0~30000 |rated current EffectImmediate
Ho002 | Max rotary speed(r/min) 0~32000 |Max rotary speed EffectImmediate
Ho003 | Rated rotary speed (r/min) 0~3000 |rated rotary speed | Effectimmediate
Ho004 | Polepairs (pair) 1~30 pole-pairs EffectImmediate
Ho005 |Phase resistance (i6) ) 0~65535 |phase resistance EffectImmediate
Ho006 |D-axis inductanée 10°H" 0~65535 | D-axis inductance EffectImmediate
Motor Ho007 | Q-axis inductanée 10°H" 0~65535 |Q-axis inductance | Effectimmediate
paramet Back EMF line voltage back EMF line
ers Ho008 | effective value 0.1V/1000 0~30000 |voltage effective EffectiImmediate
r/min” value
. 0
Ho012 '\igté’é rotgrylnzertla ’ motor rotary inertia | EffectImmediate
(10°Kg Am2) 2147483647
0
Ho016 |Encoderresolution(ppr) ’ Encoderresolution | EffectImmediate
2147483647
Encodeiinstallation -2147483647 Encoder installation _
Ho018 nal lse number angle(pulse EffectiImmediate
angle(pulse numbers) +2147483647 numbers)
Ho121 |Overload sensitivity 1~30000 |overload sensitivity| Effectimmediate

Motor parameters can be set according to the tabsaldition, pay attention to the following points in use:
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(1)When Se48=1,the H group parameters can belé@hotoelectric encodes adoptedencoder line*4 is set to
Ho016 if communication encoder is adopted, encoder line is $¢0®d.6
After electrical degree identification is finished, the installation angle of the encoder is saved in Ho011. Please
refer to chapter 6 for operating method of electrical degree identification.
(2) Different motor parameter corresponds to different servo moéke isure the parameters are in accordance
with the motorés before using.
(3) Changng Hol121can advanceverload protectionf servo motor or put it offThelargertheHo121the
longertheoverload protection time
(4) Motor parameterareset bymanufactirer Please do at change iby yourself.If system is damaged because
user sets wrong motor parameter or changestaradard motor, user should take consequences
2" Switching the Servo motor Rotation Direction

The default setting for Aforward rotationodo is
mfrds value of Po0OO1.Y is 1. When PoOO1.Y is set
motor shaft.

Po001.Y=1 forward rotaton is Po001.Y=0, forward rotation is

counterclockwise. clockwise.

d. Holding brake setting

The holding brake is used when the servdaancontrols 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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Servo drive
Electromagnetic brake relay
BRAKEH
— 1
+24\V/ | N
T BRAKE-

24v
power supply

Electromagnetic brake relay
common-open contact

Note:

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 of electromagnetic is supplied by user$he voltage is 24VDC (£10%) and the current
should be selected according to nameplate of brake. And electromagnetic and control signal are
forbidden using one power supply.

b)Braking parameters setting

Signal name Code Terminals Remarks
Electromagnetic BRAKE BRAKE+ Electromagnetic braking control output.
braking control BRAKE -

Braking worksequence is differefior differentdrive status, whicls divided intonormalwork status and
poweroff status.
1) Servodrive works in normaktatus.

Normd status includes servo motstatic status and servo motonning status.

Astatic status: motor actual speed is lower than 20r/min.

ARunning status: motor actual speed is higher than 20r/min.

a) Braking when servo motor stops

Delay time for SERVO OFF [ SpeeflPositiof[Torque
So02 Setting range Setting unit Mfroés v When enabled
0~500 10ms 0 EffectiveImmediate
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Speed threshold of electromagnetic braking [ speellPositioffTorqué
So16 Setting range Setting unit Mfrés v When enabled
0~30000 0.1r/min 1000 EffectiveImmediate
Note: thevalueofS&@ 6 shoul d not be set too high, please u

When servo motor stops or the motor speed is lower thael6Sid enable signal is OFF and electromagnetic
braking signal is invalid, after the time set by-@&2 servo will be in the disable status.

Enable OFF 4 ON OFF
signal i I
!
S“ﬁﬁmizmor 2 [ ON OFF
enable us_l_?)OOms' | So07
Electromagnetic ~ OFF —1 [&— ON OFF
braking signal 100mg |
| | OFF
ON
Braking status OFF = [¢ g B Sl
Delay time Delay time
Fig 6-3-1 Electromagneticbrake sequence diagram
Note: if some alarms occur, servo will turn to disable status, SB2 will be invalid.
b)  Braking when servo motor is rotating.
Delay time for electromagnetic braking stop [ SpeeflPositiof[Torqué

So03

Setting range

Setting unit

Mfr 6s

Vv

When enabled

10~100

10ms

50

EffectiveImmediate

When servo motor is rotating and speed is higher thal6Safter alarm occurs, servo drive will become disable

statussmmediate servo motor will free stop. When any of belt@ms occurs, braking signal will be closed:

1. Speed decreases to setting value 660

2. Servo drive becomes disabled status, and after delay time@8.So
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Enable OFF ON OFF
signal - 0
|
Servo and motor &—
enable status O?' . ON L OFF
300ms 1
Electromagnetic ~ OFF —] |&— ON | OEFE
brakingsgnd 10073 k———
100m1| T1 '
! OFF
ON I
Braking status OFF %| A %| =
Delay time Delay time

Note: after servo efded is off, T1 is the lower value of $18 and the time taken by speed arriving to setting

value of Sel6.

Fig 6-1-4 Electromagnetic brake sequence diagram

c) Poweroff brake function

When poweioff is detected, make motor in lock stateptevent equipment from falling off

Poweroff brake [Speefi [Positio [Torqué:
So-28 Setting range Setting unit Mfr &s Effect
01 N/A 1 Effective Immediate
O:invalid 1:valid
Poweroff brake time [Speeli [Positiof [Torque
So-29 Settingrange Setting unit Mfr és Effect
500 30000 0.1ms 1000 Effective Immediate
ON
Off Off
Power supply ON
So- 29
Off [kt I |
Power-off braketunction ON [ :
I
I |
Brake DO status Off : : Off
[
I ™ _
Locked 1 Internl circuit postpones lock
[
[
Unlock brake 1 1
T 1
[

Fig 6-1-5 Powewr-off brake sequence diagram
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6.1.4Setting the Overtravel Limit Function

Overtravel limit functionprohibit movable machine parfsom exceeihg the allowable range of motioA. limit
switch, a photoelectric switchr ercoder multiturn number should be adopted for detection.

1. Hardware overtravel protection function

As soon as the servo drive detects the on/off signal from thegsmitich, 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 Forward rotation direction

oy Ik 17 ]

motor
imi i Limit switch
R-INH Limit switch
Servo

drive F-INH

Fig 6-1-5 Overtravel Limit Function
(1) Input signal

Signal name Code | Default terminal Remarks
Forward run prohibited F-INH CN39 Forbidden servo drive forward run.
Reverse run prohibited R-INH CN3-8 Forbidden servo drive reverse run.

(2) Setting related parameter

Forward run prohibited [SpeelfPositioffTorqué
Setting range Setting unit Mfrds When enabled
Sol7
(1) ;’rr;)ht}gﬁteeddv:ﬁ;alld N/A 1 Effectivelmmediate
Reverse run prohibited Speel{PositioffTorqué
So-18 Setting range Setting unit Mfr &s Whenenabled
(1) Ff)r g)r:}lgltee(?vgéa“d N/A 1 EffectiveImmediate

(1)Enabled the overtravel signal

When Sel7=1, Sel8=0 and external control terminals with the function-¢RF and RINH are allocated, the
overtravel function is enabled. Fsecurity, the default setting of 99 and Sel8 are prohibited valid and the
signal input type is commeclose contact. So even malfunction occurs, the overtravel protection is still valid.

(2) Disable the overtravel signal
When Sel17=0 and Sd.8=0, the overtravel function is disable. If the input terminals with the functior ldHF
and RINH are not allocated, the overtravel function is disabled.

(3) Setting the stop torque for overtravel

Forward/reverse run prohtei
Po207 And emergency stop torque
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Setting range Setting unit Mfr 6s When enabled
1~300 1% of rated torque 100 EffectiveImmediate

When forward/reverse run prohibited signal or emergency stop signal isthalithax value of instantaneous

reverse stop torque of servo motor is limited within the range of this value, and this value is an absolute value, it

works on both forward run and reverse run.

Forward/reverse run prohibited torque setting
Po216 Setting range Setting unit Mfrés v When enabled
0~1 N/A 1 EffectiveImmediate

When P0216=0, the actual reverse limit torque is the setting torque in P0207;
When P0216=1,torque limit value is 0.
2. Softwareovertravel protection function
Once encoder multiturn position is detected to
initial position, servo motor can move between movement range set by forward/reverse. If servo motor
exceeds movement rangeervo drive will trip into AL27.
The related parameters are as below:

Forward running range pulse when overtravel protection [SpeeflPositiof

Po140 Setting range Setting unit Mfr 6s When enabled
0~2147483647 N/A 0 EffectiveImmediate
Forward running range mulbop numbers when overtravel protection  [SpeefPositiof

Pol142 Setting range Setting unit Mfr 6s When enabled
0~32000 N/A 1000 EffectiveImmediate

Reverse running range pulse when overtravel protection [SpeefPositiof

Po143 Setting range Setting unit Mfr 6s When enabled
0~2147483647 N/A 0 EffectiveImmediate
Reverse running range mdttiop numbers when overtravel protection  [Speef{Positiod

Pol145 Setting range Setting unit Mfr 6s When enabled
0~32000 N/A 1000 EffectiveImmediate

Overtravel limit function [Speel{Positiof[Torqué
So39 Setting range Setting unit Mfr és When enabled

0: Invalid 1: Valid
N/A 1 EffectiveImmediate

2: stop but no alarm

(1) First, setmechanical origirrefering to 6.4.9, take mechanical origin as initial position, set forward and
reverse running range.
(2) SetSo0-39=0Q software oertravel limitis invalid.
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6.1.5 Jog operation procedure

Servo is at a special speed mode while jogging ojperati

1) Panel jog function

Step Content Remarks

Check wiring of main circujtcheck whethepower | | 1C and L2C should not be connected
1 supply ofcontrol circuit (L1C, L2C)andmain circuit

(RIL1, S/L2, T/L3 is powered on. 380V servo drive
2 PressMODE key, to enter auxiliary function sectiq please refer to 5.2.1
Sol T

3 Press UP or DOWN key to find Sk8 (Jogspeed) | The Mfr és value is

Press SET key for 0.5s to enter setting interface, t{ Note: the unit of speed is 0.1r/min.

safety value of jog speed by press UP oNMIXDkey.

Press SET key for 0.5s to confirm the setting sp¢
and return to SA3.

6 Press UP key to display Sat (jog runi

7 Press SET key for 0.5s to jog run. JOG is displayed, servo is enabled.

Press UP keto jog forward run; press DOWN key {
jog reverse run.
Press MODE key, and servo is OFF, to quit J

To confirm rotating direction.

mode.
Jog speed setting [SpeetfPositiof
So-13 Setting range Settingunit Mfr 6s When enabled
0~30000 0.1r/min 1000 EffectiveImmediate

Note: 1.Internal jog mode is a special speed mode, the jog speed is related to deceleration time Po109, Po110.
2:Internal jog mode is not limited by forward/reverse prohibipdelase make sure it is safe.

3: Please refer to 5.3.3 about procedure of internal jog operation.

2) Terminal jog function

Signal name Name | Default terminal Function
Terminal forward jog | JOGU None Forward jog is realized by controlling terminals.
Terminalreverse jog JOGD None Reverse jog is realized by controlling terminals.

Note: The priority of jog mode is higher than the other modes.
1) When servo is OFF and terminal jog signal is valid, servo will run at jog mode.

2) Ifterminal jog signal is valid at gmodes, servo will enter jog mode
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6.1.6Timing sequencecontrol

(1) Timing sequence at power on

Control circuit  oF ON
power supply

More
Main circuit fhan 0% ON
power supply OFF
S-RDY
Servoready isoutput  opf About 55 on
SON-I
Servo enabled OFF More
fthan [5 ON
Dynamic brake AT
Enabled 2ms Disenable
SON-O
Motor is powered on
Power off About 300mg; Power on
BRAKE Enabled So-0 Disenable
Electromagnetic braking
About 100ms
Position, speed and No command command
torque command

Fig 6-1-6 Sequence control after connecting the power supply
Note:
1. Above diagram is servo driverting sequence from powam to receiving command
2. Servo ready isroublefreeoutput after CPU is reset and main power is connected,
3. Before servo drive is readyain power should be connected and all control signal be ignored
4. When Se07 =0 or 1, afer servoon is ready, please wait for at least 100ms before sending control, signal
otherwise control signahight begnored.
5.When Se07= 2, after servamn is ready, please wait for at least 10ms before sending control, signal

otherwise control signahight begnored.
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(2) Timing sequencavhenservo drive alaris

Abnormally
Whether work normally? _Normally
About
. 0.2ms Enabled
Dynamic brake __Disenable
SON-O Power off
Motor status —-oVeron
S-RDY "
Servoready oo lsready Servo is not ready.
s NO_alarm aond KE Alarm signal is output.
Servo aarm output__!S output.
BRAKE . T2 Erabiad
Electromagnetic braking__Disenable

Fig 6-1-7 Timing sequenceafter alarm
Noté 1. T1 value rangés 0.1ms~20msdetermined by alarm type.

2. T2is electromagnetibraking time, taking the smaller value betw&sr03 andSo-16.

(3) Timing sequence after alarm is reset

Alarm is removed.

Above 120ms
ALM Removed
Servo darm
Alarm occursy Alarm is removed.
SerSRDegdy
VO I
Servo is noffready. .
Servoisready.
Dynamic brake
Enabled )
Disenabled
SON-O About 2m
Motor status bout 40
Power on bout 40m Power off
BRAKE
Electromagnetic brake )
Enabled So- Disenabled
Position speed command Command isinvalid. AboveT00ms "~} Command

Fig 6-1-8 Timing sequence after alarm is reset

Note:when alarm occurs, servo drive is reset and then continues runtimimg, sequence is 59 6-1-8.
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6.1.7 Setting the braking

The braking types of servo drive include three kinds: 1.dynamic braking 2.eswrgymption braking
3. Hectromagnetic braking.

Caution

Energyconsumption braking is valid after maiircuit is powered on.

Electromagnetic braking starts after servo OFF. If it is not, overload malfunction will occur.

—_) =) =)

Dynamic braking starts after servo OFF or main circuit is powered off. But if motor rotation speeq

high, dynamic braking resistorilwbe overheat.

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

Servo drive

Servo motor

Fig 6-1-9 Dynamic braking

1" Setting function

Servo OFF stop mode [ SpeeflPositiof[Torqué
Setting range Setting unit Mfr 6s When enabled
0: Coaststop

1: Dynamic braking
2: Fast enable
So07 3:Deceleration  stoy
+Coast stop

4: Deceleration stop
Dynamic braking

N/A 0 EffectiveImmediate

5: Deceleration stop+
Fast enable

Fast enable: after servo is power on, relay is switched on. After enable signal is valid, servo will be ON after 10ms.
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Deceleration stop can be used for any mode, acceleration and deceleration time is determined by P0109 and

P0110WhenSo-07 vaule is 3~5, servo motaarry outdeceleration stop first, then execstédsequent

command.

2" Related parameter

So-08

Dynamic baking delay time [ Speel{Positiof[Torqué
Setting range Setting unit Mfr &s When enabled
100~30000 0.1ms 5000 EffectiveImmediate

(2) Energy consumption braking

Motor is in the state of energy regeneration duidegeleration 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 voltage is too high, the components in the serwdltiieedamaged. The
method of energy consumption braking is to consume feedback energy into heat energy by braking resistor.

Built-in
\ resistor

DCBUS P BlL

B2

Short

connected
B3

N+

DCBUSN

Fig 6-1-10 Wiring of energy consumption braking
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Dchbus P B: Dcbus P

A\ N

B2 ‘m
‘ [

Bt

Built-in Built-in
\ braking resistor| 7 \ braking resistor
Dchbus N N‘T Dc busN I;

Fig 6-1-11 Wiring of braking resistor
Some servo drives have btiift braking resistor, if users need to use external braking resistor, please set the
following both parameters:

Resistance value of braking resisto [ Speefl [Positiof [Torqué
So04 Setting range Setting unit Mfros When enabled
8~1000 o] o} Effective Immediate
Discharge duty ratio [ SpeeflPositiof{Torque
So05 Setting range Setting unit Mfrés v When enabled
0~100 % 50 Effective Immediate

Please refer to next table for btiiitbraking resistor and min resistor value of external braking resistor for 220V

servo.

Servo drive structurel Built-in resistor value ang Min resistor value of Specification of external
code power external braking resistor braking resistor
M1 None 40q 60q9q/ 200
M2 50W/ 50q 25q 40q/ 400
M3 100W/ 20q 15q 15q/ 1000
M4 260W/15 10q 150 /2000 W

servo.

Please refer to next table for buiiit brakingresistor

and min resistor value of external braking resistor for 380V

Servo drive structure

Built-in resistor value ang

Min resistor value of

Specification of external

code power external braking resistor braking resistor
M2 50W/ 50q 50q 50q/ 1000V
M3 100W/ 60q 50q 50q/ 1000V
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MM4/M4 40q 40q/ 1000V
M5 20 q 20/ 1000W
M6 20 q 20/ 2200W
19842
17642
i — I
i ] = 2
300110
Fig 6-1-12 Wiring of braking resistor
o] A
N D) -
B
W
A
Fig 6-1-13 Wiring of braking resistor
Resistor External dimension (mm) Installationdimension (mm) )
- - Resistor type
power |Length (A) |Width (B) |Height(H) |Length (W) |Aper t u
500W |360+3.0 |50+1.0 |91+3.0 |338+3.0 A6.5RN0 rNe‘;rigfoernse fipple porcelain tul
1kW  |350£3.0 [60£2.0 |119+3.0 [3255.0 A6.5R0 L\g;fgr”se fipple porcelain tul
1.5kW |484#5.0 |68+1.0 |125+3.0 |454+4.0 A6 .5NO0 rNe‘;?;fgrnse fipple porcelain tul
2kW  |557+50 |60£1.0 |119+3.0 |532+4.0 A6.5RN0 rNe‘;?éts(fr”se fipple porcelain tul
~ | Double tube verticahon-sense
4kwW 587+5.0 70£1.0 210£5.0 |559+4.0 A6. 5NO ripple porcelain tube resistor
~ ~| Three tube vertical nesense
6kwW 661+5.0 70+1.0 210+5.0 |633%4.0 A6. 5NO0 ripple porcelain tube resistor,
~ ~| Three tube lateral nesense
9kW 660+5.0 260+1.0 |133x5.0 |635%4.0 A6. 5NO ripple porcelain tube resistor
~ ~| Double tube lateral nesense
4kwW 562+5.0 140+1.0 |119+5.0 537+4.0*80 |A 6. 5NO ripple porcelain tube resistor
~ ~| Three tube lateral nesense
6kW 562+5.0 220+1.0 |119+5.0 537+4.0*160 (A 6. 5NO ripple porcelain tube resistor
~ ~| Four tube lateral nesense
*
9kW 652+5.0 300£1.0 |131+5.0 |627+4.0*160 (A 6. 5 NO ripple porcelain tube resistor
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(3) Electromagnetic braking
Electromagnetic braking is suitable for servo motor with brake, which can make sure machine not move because
of self weight when servo is OFF.

6.2Speed mode

6.2.1Parameters setting

Speed mode is mostly used in CNC indusi20series servo drive has two speed modes, analog speed mode

and internal register speed mode. User can select it by Po001.

Torque
feedforward

Speed "
command 3 S(l;rr\;relc?lt Motor

input Speed command Speed command 1—( > »| Speed loop d

slope ™ amlitude =X gain
Encoder
Speed
calculation

Fig 6.2.1 Speednode control diagram

6.2.1Parameters setting
Speed mode includes internal register speed and analog speed, user can set mode selecton by Po001.

Parameter Remarks
d 1 Control mode selection: internal register speed mode
Po001
d 1 Control modeselection: analog speed mode

A

| Connect power supply of servo main circuit, power supply of control circuit, motor power cabl

encoder cable correctly.
Jog trial operation by keypad.
Refer to Fig 6.2.2 and Fig 6.2.3 to connect DI/DO.

Set therelated parameters of speed mode.

—)  —)  —)  —)

Operating servo drive and make sure the running direction of servo motor is correct, and set 1

parameters of gain adjustement, pleaser refer to Chapter 7.3.
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17 Internal register speed mode

Two setting types are aglow:

1) To set speed value to function code, then switch speed §1Sihd SBS2 of DI terminal in CN3.
2) To change the value of function code by communication.

a) Wiring diagram
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Servodrive

Filter

[HAs— o |
|ﬁ

GNE Encoder frequency
dividing pulse

AID differential output
PAO+ 36
25 AS2

Analog LPF AE PAO-| 35 /
External E + JAN
'rorquelimitT ‘ﬁ N PO 34 /
PBO-| 33

PZo+| 16 /\
Pz0-| 17
AGND| 40 GND

N
ALMH 7 Servo alarm
ALM-| 8

Filter

©
=1

k
a

YYY

w2 |
241/_ :’7 Do o /SROY*  ouuoreay
- po1 19| /S-RDY-
/ SONH —/_E DI Rotary
Servoon Do| 26] / TGON+ detection  optocoupler output
Do2[ 11| [ TGON- signd Max voltage:30VDC
/EH _@ DI2 Max current :50mA
Emergency stop D034 41 /V-CMP+ m :
D03l 42| /V-CMP- signal
Forward inhibit D04 32 /T-LT+ Output signal in
torque limitin
i ) I o] o toweiming
Reverse inhibit}——"1— 21| DI4
|t (=
Alarm reset 24 b5
K: 0Z | 37] 4. phase open
llector output
/ SD-DIR i‘@ cM [ 30] col D
Internal direction' '_/_@ DIg|
/ sD-s1
Internalspeedl—/—@ DI7 AO| 1
J7 GND| 40
+
o 13|pI8+ 2
Internal speed 2 —[
High- speed +24v 29

DI terminal —Ems. 47— CcM| 30

Connect to enclosure
by shielding cable

Fig6.2.2Wiring of internal speed mode
Note:
1 i represents twistegair wires.

2 Servodrive has intern24 VDC power supplyBut external 12~24VDC powesupply is recommended
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3 DI1~DI8 are programmable input terminals, and DO1~DO4 are programmable output terminals. Users can

redefinethese terminalby parameters.

b) Related parameters

Parameters Remarks
Po001 d i Control mode selection: internal register speed mode
Internal speed given 1
Pol1l13 Setting range Setting unit Mfr 6s When enabled
0~+32000 0.1r/min 1000 EffectiveImmediate
Internal speed given 2
Pol14 Setting range Setting unit Mfr 6s When enabled
0~+32000 0.1r/min 2000 Effective Immediate
Internal speed given 3
Pol1l15 Setting range Setting unit Mfr 6s When enabled
0~+32000 0.1r/min 3000 Effective Immediate

Note: whenP0113 Po114Pol15valueexceednotormaximum speedactual speed is motaraximum speed

c) Input signal setting
Signal name Abbreviation Default terminal Remarks
Internal speed selection 1 SD-S1 CN3-39 | | d selecti
Internal speed selection 2 SD-S2 CN3-13 nternal speed selection
Internal speed direction contro SD-DIR CN3-38 Internal speed directiocontrol
d) Internal speed setting
Input signal Motor rotation .
o Running speed
SD-DIR SD-S1 SD-S2 direction
OFF OFF 0: zero
OFF ON P0113: internal speed given 1
OFF Forward
ON OFF Po114: internal speed given 2
ON ON Po115: internal speed given 3
OFF OFF 0: zero
OFF ON P0113: internal speed given 1
ON Reverse - -
ON OFF Po114: internal speed given 2
ON ON Po115: internal speed given 3
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2" Analog speed mode
a)Wiring diagram

Filter
Analog speed Encoder output
command T 2| Ast | pulse applicable
10 LPF line recelver
A0/-+10V A
24 | GND 2 PAO+ |3 / J>
PAO- |3 4
N e P L R R R
lter
Anaog PBO- |33] 9
in 25| AS2 M
torque limif LPF 4‘ >: PZ0+ |16 AN J
10440/ PZ0- [17
\/ 1
24| GND AGND |40 3, GND
ALM+|7
v |:2 E_ :@: Servo alarm
24‘\/ - ALM- (8
— +—+— -
T =
; E=a= Doi+ | 9| /S RDY+
 SON-! _Eﬂl ~ :@: Servo ready
Servoon DOX |10| /S RDY-
+— -
s
/ESP < {10 o2 E==v4l D02+ [26] / TGON+  Rotation
Emergency stop DO2- |11| /TGON- detection
+— -
- INH o] E==dqi Do ] V- CMP At specd
- | reached
Forward prohibited DO3- [42| V- CMP-
—— -
R- INH Ao [ ois a4l Do+ [32] /T-LT+ Attorque
" limited
Reverse prohibited D04 |31 /T-LT-
+— -
=3 P
/AIL—RST _E oS E=as | oz |37 Photocoupler limit
Alarm reset — K YRED {Maxvoltages()VDC
T — Max current: 50 mA
QE—)
/F-CL _E DI6 —h |
| “0]
Forward torque limit AO 1
1 — GND 40
—
/R-CL _@ DI7 gz_) - J7
Reverse torque limit 20V
High-speed 13 DI+ i T,
/ZCL AMP DI channel 14| DIs- Ty w247 [29
L= =
Zero speed CLAMP o o

The shielding wireis
connected to the shell

Fig 6.2.3Connection of internal speednode
Note:
1 i represents twistgghir wires.
2 Servodrive has intern24 VDC power supplyBut external 12~24VDC powesupply is recommended
3 DI1~DI8 are programmable input terminals, and DO1~DO4 are programmable output terminals. Users can

redefinethese terminalby parameter.
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1 Zero drift: when analog input voltage is 0, zero drift is relative value between servo drive sampling voltage
andreference terminal.
Command source iacquiral from servo drive terminal.
Automatic zero set: servo drive can compensate zero drift according to sample value.
T Take All as example, following instruction is step to set analog voltage speed.

Set Po001 Set control mode
Po428=0 Set analog speed source
Set speed Set speed(Po400)
command )
correspondin corresponding to £
10V or set Po430-Po433
to +10V :
according to request
Zero drift Set Po402 manually or set
correction zero automatically by
l anal og channel (Po406)
b)Related parameter
Parameter Remarks
Po001 d | Control mode seletion: analog speed mode
1" Analog speed mode setting
Analog speed mode setting
Po428 Setting range Setting unit Mf rvalse When enabled
0~1 N/A 0 Effective Immediate
Setting value Content
0 Analog command is set by Al1.
1 Analog command is set by Al2
2" Setting relation between analog and speed
Max speed corresponding to analog voltage
Po400 , — .
Setting range Setting unit Mfr é6s ‘ When enabled
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1~10000 r/min o] EffectiveImmediate

Set the speed value when analog voltage is 10V. speed A vimin
The slope equals to the ratio of 10V/setting valug
Po0400. Rated speed |- ------

Please refertothei ght fi gure a4

10V Voltage: V
setting: T ) oV
A - Rated speed
Attention: Mf r 6s val ue of Po400 is related with servomot
matching motor.
3" Analog speed command zero drift compensation
All commandzero drift compensation [Speedi [Torqud [Position
Po402 Setting range Setting unit Mfr 6s When enabled
0~+5000 Imv 0 Effective Immediate
Allcommand zero drift compensation o
to eliminate analog speed command z it -
drift. g
Thesetting method is as following: 7 zeoditt
~ 1" Shortconnect Al1 to AGND. pd it volagec el
~ 27 At the mode of analog speed, adjt 1o chanel X(m)
P0o402 to make L-@7 to 0.
Please refer to right figure: /’
Al automatic zero set
Po406 Setting range Setting unit Mfr 6s When enabled
0~1 N/A 0 Effective Immediate
When Al automatic zero set function is used, please make sure analog input is OV. If zero drift is too b
drive will trip into AL-21.
When using auto zero set function, make sure analog input is 0V, and set Po406 to 1, after about 3s,
will auto compensate.
Al zero drift alarm [Speell [Torqud [Position
Po426 Setting range Setting unit Mfr o6s When enabled
100~5000 mv 2000 EffectiveImmediate
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" 4" Analog speed command of rotation upper and lower limit setting

The function is to set external input analog at analog speed mode. Users can set a pair of volage in the range of
-10V~+10Vby parameters P0433, P0o431 as upper and lower limit of the analog input voltage.After analog input
is determined,analog speed can be set via parameter P0432, Po430, lower bound corresponds to the voltage on 1
analog control speed.

Analog upper and lowelimit setting /N Wper setting

—_— val ue +1000 ——

value is related to the accuracy of the ang
voltage control,the wider the range of upy

= +500
and lower limits is,the higher the voltag
accuracy is. Do not set the range of up | \ N
. . -10V BV +5V 0V
and lower limit values too small in order | Lover Iimt Wper i nit
vol t age vol t age
avoid influence on effect of analog L 00

adjustment. Specific relationship is shown

the figure on the right:

Lover setting
val ue-1000

Corresponding speed of lower limit voltage
Po430 Setting range Setting unit Mfros When enabled
-1000~1000 0.1% -1000 EffectiveImmediate
Lower limit voltage in speed analog mode
Po431 Setting range Setting unit Mfroés When enabled
-1000~1000 0.01v -1000 EffectiveImmediate
Corresponding speed of upper limit voltage
Po432 Setting range Setting unit Mfros When enabled
-1000~1000 0.1% 1000 EffectiveImmediate
Upper limit voltage in speed analog mode
Po433 Setting range Setting unit Mfros When enabled
-1000~1000 0.01v 1000 EffectiveImmediate

Note: in analog speed mode, the motor speed calculation formula is as below:
Corresponding speed of lower limit voltage=valu€’0#00 X value of Po430
Corresponding speed of upper limit voltage=value of Po400 X value of Po432

(5)Analog command filter

Po404

Analog speed command filter time constant [Speeti [Torqud [Position

Setting range Setting unit Mfr 6s When enabled
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1~30000 0.01ms 200

This smoothens the speed command by applying-arist filter to the analog speed command input. A value
that is too large, however, will slow down response.
(6) Analog terminal control

At the mode of analog speed, and when Po427=1, speed is set by analog, motor start/stop is controlled b
terminal. Servo drive will stop at deceleration time by pressing start/stop button or not at the same time. When
forward running command is receivedng motor will run to analog speed at the acceleration time, when reverse
running command is received, servo motor will run to O first then runs reverse to analog speed at the deceleratior
time.

EffectiveImmediate

Analog terminal control [Speefi [Torqud [Positiom

Po427 Setting range Setting unit Mfr 6s When enabled
0~1 N/A 0 EffectiveImmediate
c)Input signal setting
Signal name Terminal Remarks
AS1 CN3-23 )
Analog speed command input
AGND CN3-24
Input voltage range is fror10Vto10V.

6.2.2Soft start

The soft start function converts the stepwise speed reference inside the servodrive to a consistent rate o
acceleration and deceleration.

(1)Setting parameters

Acceleration time
Po109 Setting range Setting unit Mfr 6s When enabled
1~30000 ms 200 Effective Immediate
Deceleration time
Po110 Setting range Setting unit Mfr 6s When enabled
1~30000 ms 200 EffectiveImmediate

(2)Instructions of acceleration/deceleration time

The acceleration/deceleration time means the time that speed increases from 0 to rated rotation speed or decreas

from rated speed to @lease refer to Fig-8-5.
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V (r/min)

AN
[« T(Mmy”
M %‘
Po109 Po110

Fig 6-2-5 Soft start function
T1 and T2 are actual acceleration/deceleration time, the unit is ms.

Actual acceleration time T1=Po109xtarget speed/rated speed

Actual deceleration time T2=Pol110xtargpeed/rated speed

6.2.3 S curve smoothness function

During the process of acceleration/deceleration, the rotation speed is unsteady. So add S curve
acceleration/deceleration command into speed command to make rotation speed of motor more smooth.

(1) Seting parameters

S curve acceleration/deceleration time
Poll1l Setting range Setting unit Mfr 6s When enabled
0~15000 ms 100 EffectiveImmediate
S curve starting indication
Pol1l12 Setting range Setting unit Mfr 6s When enabled
0: Invalid 1: Valid N/A 0 EffectiveImmediate

(2) Instruction of S curve smoothness function

Please refer to following figure about S curve function, Bhénd T2 are actual acceleration/deceleration time.
(Please refer to soft start function)

N
V(r/min)
Target speed / >
0y TS
'
o el o] T

Polll Polll Polll Polll

Fig 6-2-6 S curve smoothness function
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6.2.4 Zero clamp function

When the zero clamgignal (ZCLAMP) is ON, servo enters into the locking status as soon as the absolute value of
command speed drops below the motor speed level in the zero clamp level. The servo motor ignores the spee
command and quickly stops and locks the servo motor.

(1) Input signal

Signal name | Default terminal Remarks
ZCLAMP CN313 Servo motor enters into the locking gtatus whgn the absolute val
command speed drops below the setting value in the zero clamp Ig

(2) Setting parameters

Zero clamp enabled
Po127 Setting range Settingunit | Mf r & s When enabled
0 Zero clamp funct!on OFF N/A 0 Effective Immediate
1: Zero clamp function ON
Speed value in the zero clamp
Pol126 Setting range Setting unit Mfros When enabled
0 ~30000 0.1r/min 50 EffectiveImmediate
\Y
Zero clamp vaue
P0126
t
Zero clamp enable ON
OFF
ON ON
Zero clamp function
OFF OFF

6.2.5 Speedoutput signal

1) Speed arrival signal output

When the absolutdifference between actual rotation speed and command speed is lower than range of target
speed (P0l117), speed arrival signal is output. This function is not limited by motor rotation direction.
(1) Output signal
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Signal name Default terminals Remarks

V-CMP V-CMP+ LCMP-
(2) Parameters setting

Motor rotation speed is close to command speed.

Range of target speed
Poll7 Setting range Setting unit Mfroés | When enabled
0 ~ 30000 0.1r/min 300 Effective Immediate
Motor rotation speed
I"
'l
Speed arrival signal o
isoutput within the V4 4
dotted line. 2 ) 7 Poll7
I' o’
1’ )t Po117
4"' ""
o’ ’
I"' 4'0’
"l "l
I' l'
&’ 4
( P
| 4
D Vg
1,7
1,7/
[ 4

Fig 6-2-8 Speed arrival signal output
Note: solid line represents given speed, speed arrival signal is output within the dotted line.
2) Rotation detection signal output
This signal is output to indicate that the semvator is currently operating above the setting in parameter P0118.

\

Po118 setting value

ON ON

Motor rotation detection
OFA OFF

OFF

Fig 6-2-9 Rotation detection signal output

(1) Setting output signal
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Signal name | Default terminal Remarks
TGON TGON+ When th.e absplute value of speedhigher than the value of Poll
TGON- TGON signal is output.
(2) Parameters setting
Rotation detection value
Po118 Setting range Setting unit Mfr o6s When enabled
0 ~30000 0.1r/min 300 Effective Immediate
3" Analog monitor output
(1) Output signal
Signal name Code Terminal Remarks
Analog monitor output AO1 CN3-1
Analog monitor output AO2 CN3-14 Analog monitor output
Grounding of analog power suppl AGND CN3-24
(2) Setting analog monitor signal
Analog monitorchannell
So19 Setting range Setting unit Mfr 6s When enabled
0~3 N/A 0 EffectiveImmediate
Parameter setting Output analog contents | Remarks

Servodriveoutput current corresponding to 10V is

S0-19=0 Servo drive output current controlled by Sep0.

So19=1 Servo drive bus voltage Servodrive max bus line voltage corresponding to 10V
controlled by Se21.

S019=2 Servo motor rotation spee Servo motor rotation speed corresponding to 10V is
controlled by Se22.

S0-19=3 QOutput voltage OV + offse| Offset voltage is determined by 24d.

S061=0 Servo drive output current Servodrive output current corresponding to 10V is
controlled by Se?0.

So61=1 Servo drivebusvoltage Servodrive max bus line voltage corresponding to 10V
controlled by Se?1.

_ Servo motor rotation speed corresponding to 10V is
So61=2 Servo motor speed controlled by Se22.
So061=3 Output voltage 0V + offse{ Offsetvoltage is determined by S2.

3" Related parameter

So-20

Servodrive output current corresponding to 10V
Setting range Setting unit Mfr 6s v‘ When enabled
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‘ ‘ 1~1000 0.1A 200 ‘ EffectiveImmediate ‘
Servodrive max bus line voltage corresponding to 10V
So21 Setting range Setting unit Mfr s When enabled
1~500 v 500 EffectiveImmediate
Max rotation speed corresponding to 10V
So22 Setting range Setting unit Mfrods v When enabled
1~32000 0.1r/min 30000 Effective Immediate

4" Analog monitor voltage compensation
Actual analog voltage is compensated by28@nd Se62.

Analog monitor voltage compensati@n
So24 Setting range Setting unit Mfros When enabled
-10000-+1000 mv 0 Effective Immediate

Analog monitor voltage compensation updates in real time, users can confirm and adjust the signal at the sam
time. After adjustment is finished, please press SET key for 0.5s, save it and quit.

Noté So-24or So-62 plusanalog input voltagequals analog output AO
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6.3 Torque mode

Torque mode includes analog torque modeiatainal register togqrue mode, user can select it by Po001.
The diagrame is as below:

Torque
comn:la':nd Torque Torque Torque a .
& > source and » command » command | urrer; (I)op M
direction filter amplitude| - contro
Current
Fig 6.3.1 Torque control diagram
6.3.1 Parameters setting
Parameters Remarks
d T Control mode selection: internal registerque mode.
Po001
d | Control mode selection: analog torque mode.

A

| Connect power supply of servo main circuit, power supply of control circuit, motor power cabl

encoder cable correctly.
Jog trial operation by keypad.
Refer to Fig 6.3.2 and Fi§ 3.3 to connect DI/DO.

Set the related parameters of torque mode.

—)  m—)  —)  —)

Operating servo drive and make sure the running direction of servo motor is correct, and set 1

parameters of gain adjustement, pleaser refer to Chapter 7.3.
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1" Internal register torque mode

a) Wiring diagram

Max current:50mA

/F-CL _/_E DI6 i@

Forward torque limit AO 1

GND |40

Analog sp Filter Encoder output
command_ 23| Asl pulse applicable
10 LPF line receiver
-1Ov~+
24| GND 4‘ >—{ Pro+[a ]
PAO- |3!
A/D soil3
34
Filter / j>
| As2 | e
LPF PZ0+| 16| j>
PZ0- |17
24| GND AGND |40 GND
ALM+
12v |:2 E_ ! Servo alarm
[ —= ALM-| 8
24\%
I SON-I t+——— 18] on i@ :@: Dow o] /s RO+ (o
Servo on DOL |10 /S RDY-
| ESP ._/_E DI2 i@ D02+|26) / TGON+  Rotation
Emergency stop D02 |11] / TGON- detection
F- INH _/i’_@ DI3 i@ D03+[41] /BRAKE+ Brake output
Forward prohibited DO3- [42| / BRAKE -
/S LT+
R- INH _/i’_E DI4 i@ D04+ |32 lAt_stde
Reverse prohibited D04 |31] /SLT- M
/:::_ R?;a _/_‘E DI5 i@ K: 0z |37 Photocoupler limit
amr CM |30] ax voltage:30VDC

/R-CL _/_E DI7

Reverse torque limit
High-spees——{_13]_DI8¥ TN

DI channd4| 14| DI8- I_— +24V |29
r CM (30

The shielding wireis
connected to the shell

Fig 6.3.2 Diagram of internal register torque mode

Note:

1 i represents twistegair wires.

2 Servodrive has intern24 VDC power supplyBut external 12~24VDC powesupply is recommended

3 DI1~DI8 are programmable input terminals, and DO1~DO4 are programmable output terminals. Users can
redefinethese terminalby parameter.

b) Related parameters
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Parameter

Remarks

Po001

—_—

Control mode selction: internal register torque mode

Internal given torque

Internalregistertorque

Po204

Setting range

Setting unit

Mf r 6s

When enabled

-800~800

1% of rated torque

10

EffectiveImmediate

Note:onceinternal register torque mode enabledservodrive will start runningimmediate Please be careful!

2" Analog torque m

ode

a) Wiring diagram
Analog speed )
command Filter
-10V~+10V T 23| AS1 LPF
24| GND
A/D
Filter
~aov T 25| as2 |
-10V~+10V _1 LPF
24 GND
12y EZE_
24
Servoon
Emergency stop
F- INH ._/l’_@ DI3 i@:
Forward prohibited
R- INH _/V_E DI4 i@
Reverse prohibited
prdai —{z] o}
/F-CL _/_E DI6 i@:
Forward torque limit
IR-CL L — 39| DI7
Reverse torque limit _E
High- sp 13| DI8H iR
DI channel 14| DIs =
L2 =

Encoder output
pulse applicable
line receiver
4|>— PAO+|3
PAO- (3! J
4l>— PBO+|34 j>
PBO- (33
4l>_ PZ0+| 18] j>
PZ0- |17
AGND |40 3, GND
ALM
ALM-| 8
DO1+| 9| /SRDY+
Servo ready
DO |10 /SRDY-
DO02+(26| / TGON+ Rotation
D02 [11| / TGON- detection
DO03+|41| /BRAKE+ Brake output
D03- |42| / BRAKE -
Do4+ (3] /S LT+ Atspeed
Doa |;1| /S LT- limited
0z |37 Photocoupler limit
K: CM |30 ax voltage:30VDC
Max current:50mA
AO 1
J7 GND 40
+24V
+24V (29
CM |30

The shielding wireis
connected to the shell

Fig 6.3.3 Diagram of analog torque mode
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Note:

1 fi'”‘ represents twistedair wires.

2 Servodrive has interna24 VDC power supplyBut external 12~24VDC powesupply is recommended

3 DI1~DI8 are programmable input terminals, and DO1~DO4 are programmable output terminals. Users can
redefinethese terminalby parameter.

b) Relatedparameters

Parameter Remarks

Po001

Control mode selection: analog torque mode.

1" Analog torque command source

Analog torque command source

[Speell [Torque|Position

Po429 Setting range Setting unit

Mf r 6s

When enabled

0~1 N/A

EffectiveImmediate

Setting value

Constent

0 Analog command is set by Al1.

1 Analog command is set by Al2.

2”7 Relationship between analog and torque

Max torque corresponding to Analog torque
Po401 Setting range Setting unit Mfr 6s When enabled
1~800 1% of rated torque 100 EffectiveImmediate
Set the torque value when analog voltage is 10V. Torque,/ [\ N-m
The slope equals to the ratio of 10V/setting value
Rated torqu
Po401.
Pl ease refer to the ri
-10v Voltage (V)
0 1ov
Rated torque

3" AI2 channel zero drift compensation

Al2 torque command zero drift compensation

[Speell [Torqué|Position

Po403

Setting range Setting unit

Mf rvalse

When enabled
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0~+5000 Imv 0 EffectiveImmediate

Analog torque command zero dri sy .
compensation is to eliminate anall e J
torque command zero drift. Zefo-d’fjf,""
The setting method is as following: ] o oo
" 17 Shortconnect Al2 to AGND. , °
~ 2 Atthe mode of analog torquagdjust

P0403 to make L-@8 to 0.

Please refer to right figure:

Al automatic zero set
Po406 Setting range Setting unit Mfros When enabled
0~1 N/A 0 Effective Immediate

When Al automatic zero set function is used, please make sure analog input is OV. If zero drift is too b

drive will trip into AL-21.
When using auto zero set function, make sure analog input is 0V, and set Po406 to 1, after adroud 3,

will auto compensate.

(4)Analog torque command filter

Analog torque command filter time constant
Po405 Setting range Setting unit Mfr 6s When enabled
1~30000 0.01ms 200 Effective Immediate

This smoothes the speed command by applying adrsker filter to the analog speed command input. A value
that is too large, however, will slow down response.

(5) Upper and lower limit setting of analog torque
The upper and lower limit setting of analog torque is the seithehe setting method of analog speed mode,

the setting parameters are different.
Torque corresponding to lower limit voltage in torque analog modgpeefi [Torqué|Positiof

Po434 Setting range Setting unit Mfrés v When enabled
-1000~1000 0.1% -1000 EffectiveImmediate

Lower limit voltage in torque analog mode [Speeti [Torqué|Position

Po435 Setting range Setting unit Mfrés v When enabled
-1000~1000 0.01v -1000 EffectiveImmediate

Torgue corresponding tapper limit voltage in torque analog modéSpeefi [Torqué[Positiof
Setting range Setting unit Mfrés v When enabled
132
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-1000~1000 0.1% 1000 EffectiveImmediate

Upper limit voltage in torque analog mode [Speell [Torque|Position

Po437 Setting range Setting unit Mfr 6s When enabled
-1000~1000 0.01v 1000 EffectiveImmediate

Note: in analog torque mode, the formula of motor torque is:
Torque corresponding to lower limit voltage=P0401 valuex Po434 value
Torque corresponding to upper limit voltage=P0401 valuex Po436\value
¢) Input signal

Signal name Name Terminals Remarks
Analog torque command inpu AS2 CN3i 25 )
- Analog torque command input
Grounding for analog AGND CN3i 24
Range of input voltage10V~ +10V

6.3.2Soft start

This function is used to converter step torque command to constant acceleration slope mode at torque mode.
1) Parameters setting

Torgue increasing time [Torqué
Po212 Setting range Setting unit Mfroés v When enabled
0~30000 0.1ms 0 EffectiveImmediate
Torque decreasing time
Po213 Setting range Setting unit Mfroés v When enabled
0~30000 0.1ms 0 EffectiveImmediate
2) Instructions of increasing/decreasing time
A
TNM
Rated torque
Target torque

T(msl

@
Bl

™ <+ 1>

o212 ™ < Po213™

T1 and T2 are actual torque increasing and decreasing time, the unit is ms.
Actual increasing time T1 =P0212 X target torque/rated torque
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Actual decreasing time T2=P0213 X target torque/rated torque

6.3.3 Speed limiting at torque mode

This function serves to limit the servo motor speed during torque control to protect the machine.

Motor spee
Overspeed may lead
Max speed to equipment broken

Speed limit value
Speed limit valug

Time

In torque mode, speed limit includes:

1. Internal speed limit 2. Analog speed limit 3. Speed limited by max rotation speed and actual motor max speed.
The third limit method is constantly enabled, and the rest of methods are limited by some conditions.
(1) Speed limit during torque control

Speed Limit During Torque Control
Po210 Setting range Setting unit Mfros When enabled
0~2 N/A 2 EffectiveImmediate
Parameter Remarks
P0210=0 Use the value set in Po211 as the speed limit.
P0210=1 Inputs an analog voltage command as the servo motor speed limit value, this is val
forward/reverseotation.
P0210=2 Use the lower value between max rotation speed Po002 and actual motor max rote

speed as the speed limit.
2" Related parameter

Internal speed limit
Po211 Setting range Settingunit Mf r 6s When enabled
0~32000 0.1r/min 20000 EffectiveImmediate

6.3.4 Limiting Torque

The servodrive provides the following three methods for limiting output torque to protect the machine.

1. Internal max torque lim2. Torque limiting by internal register controlled by terminals 3.Torque limiting by
analog.
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Internal max torque limit is constantly enabled, and the rest of methods are limited by some conditions.
When three methods are all valid, the actual torqué lialue is the smallest value of them.
(1) Internal max torque limit

Inernalmax torque limit value
Po202 Setting range Setting unit Mfr 6s When enabled
0~800 1% of rated torque 200 EffectiveImmediate

Note: Too small a torque limit setting will result in insufficient torque.
(2) Torque limiting controlled by terminals

Signal Abbreviation Remarks
Forward torque limit F-CL To limit servo motor forward torque.
Reverse torque limit R-CL To limit servo motor reverse torque.

When using forward torque limit function, a programmable terminal must be set to forward torque-@hjt (F
When using reverse torque limit function, a programmable terminal must be set to reverse torqu€linit(R

Forward max torque limit
Po208 Setting range Setting unit Mfr os When enabled
0~800 1% of rated torque 100 EffectiveImmediate
Reverse max torque limit
Po209 Setting range Setting unit Mfros When enabled
0~800 1% of torque 100 Effective Immediate

When the signal €L is valid, forward max torque limit value should be lower than P0208.

When the signal £L is valid, reverse matorque limit value should be lower than P0209.

Note: Too small a torque limit setting of P0208 and P0209 will result in insufficient torque.

(3) Torque limiting by analog

Torque limiting by analog is that torque is limited by the input voltage of analog ttequimal. Please refer to
Po401 about the relationship between analog voltage and torque limiting value.

Torque limiting by analog [ speelpositior]

Setting unit Mfr 6s When enabled
N/A 0

P0203

Setting range
0~1

EffectiveImmediate

When P0203=0, torque limiting by analog is invalid, when P0203=1, torque limiting by analog is valid.
There is no polarity in the input voltage of the analog voltage for torque limiting. The absolute values of both +
and- voltages are input, and a torque limit value corresponding to that absolute value is applied in the forward or

reverse direction.
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6.3.5 Related output

1) Output signal in torque limiting
When torque is limited, DO terminal will output signal, and itatid for forward/reverse running.

Torque limit value / Speed feedback value

Torquet /

< >
T > t
Servo off Servo oh
Torque ON ON | [ON
limiting o OFF OFF | OFF
(1) Output signal
Signal Default terminal Remarkds
T-LT T-LT+ T-LT- The signal is output when torque is limited.

(2) Parameters setting

Target torque range

Po237 Setting range Setting unit Mfr 6s When enabled
1~50 1% 2 EffectiveImmediate
Torque filter frequency
Po238 Setting range Setting unit Mfr 6s When enabled
1~ 1000 0.1Hz 10 EffectiveImmediate

6.4 Position pulse mode

Command unit: distinguishableninimumcommand,

Encoder unit: input commantteated by electric gear ratio

from the command PC/PLC gives to servo drive

Position

Motor

command|input

Frequen:
devision olitput

0sition comman(

Source and
direction of

Electric gear
ratio

Position +
ommand filtef -

Deviation
counter

Encoder frequency
division output

control

Speed Ioop%>

Current loop|
control

Encoder

Fig 6.4.1 Position pulse mode block diagram

136




SD20-G Series

6.4.1 Paraemeters setting

Position pulse mode includes internal register position mode and external position mode, user can select it by Po0O:

Parameters Remarks
d T Control mode selection: position pulse mode.
Po001
d T Control mode selection: internal register position mode.

A

| Connect power supply of servo main circuit, power supply of control circuit, motor power cabl

encoder cable correctly.

Jog trialoperation by keypad.

Refer to Fig 6.4.2 and Fig 6.4.6 to connect DI/DO.
Set the related parameters of position mode.

—)  —)  —)  —)

Operating servo drive and make sure the running direction of servo motor is correct, and set 1

parameters of gain adjustement, pleaséer to Chapter 7.3.

1" External position pulse mode

a) Wiring diagram
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HPULS[™ 2 hruLs]
High-speed 3 |HPULS
poulse positiol
command HSIGNI\ 5 |HSIGM EHCIOdermIJ'tg:l;I
pulse applicable
6 |[HSIGN- line receiver
erg —2¢ [ oo 4|>— PA O+ [36] / J
PAO- [351—
43| PL2 4l>— PBO+ |34 j>
% 44 [PULS FT%in PBO- |33
. 15 |/PUL - PZ0+ |16
Position J
command PZ0- 117
R AGND |40 GND
SIGN [ SAGN—:»—@-
27 |/SIGN| r :@: ALMH(7 Servo dam
ALM- |8
2 |GP
vl E:'_ :@: Do [9] /SRDY+ Sarvoreaaly
24‘7'% i@ DOr [10| /SRDY-
/SON-I i 18 | DI1
Servoon _|: D02+|26| / TGON+  Rotation
DO2- |11] / TGON- detection
/ESP +——" 19]oi2
Emergency stop :@: DO+ [41| / BRAKE: Brake output
D03 |42| / BRAKE
- 20 E_ Do4+ [32] /S LT+ At speed
Forward prohibited :@: Iimifgd
Do4- [31] /S LT
R-INH _/l’_'z DI4 i@
Reverse prohibited 0z |37l Photocoupler limit
K: cM |30 Max voltage:30VDC
IAL-RST e 22 | DIS Max current: 50mA
Alarm reset _|:
AO 1
JE-CL __/_E DI6 i@ GND (40
Forward torque limit
+
T B B 2
Reverse torque limit —— o4y |29
/oLR  High-spesT 13 3 v [a0
Pulse clear DI channel 14 | DI8- - _I_—/L

The shielding wireis
connected to the shell

Fig 6.4.2 Wiring diagram of position pulse mode

Note:
1 represents twistegair wires.
2 Servodrive has interng?4 VDC power supplyButexternal 12~24VDC powesupply is recommended

3 DI1~DI8 are programmable input terminals, and DO1~DO4 are programmable output terminals. Users can
redefinethese terminalby parameter.

4 The status of position command is set by the parameter Po30fertifiesignal is shown in this example.
5 The position commanis 5V differential signal, if user adapother interfaceplease refer td.3.1
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b) Related parameters

(1) control mode selection

Parameters Remarks

Po001 d i Control mode selection: positigrulse command mode.

(2) Input pulse command source

Parameters Remarks
b OO0
L A L ow-speed pulse source
0 off
1 on
B High-speed pulse source
0 off
Po0374| Fourparameter ! on
C Internal position pulse source
0 off
1 on
D |Pulsesource of electronic cam
0 off
1 on

Note: when setting Po374, user can set 1 to needed pulse sourcé2d874.A=1, P0374.C=1, actual pulse
command=Ilow speed pulse command internal position pulse command.

Confirm pulse input Low/high speed pulse input terminal
terminal

Filter interference signa
| 1. Low-speed pulse filter: Po300.B
terminal

1. Direction + pulse
2. Orthogonal pulse of A phase + B phase
3. Forward pulse + reverse pulse

Set pulse form

139



SD20-G Series

W Pulse command input terminal
Servo drive has 2 groups of pulse command input terminals.

Servo drive
HPULE ™S HPULSHZ
High- HPULS 3
ulse position
Pl HSIGN™S_ HSIGN+ 5
HSIGN- 6|
GND| GND 24
v
24V Command pL2 43
interface
PULSE| PULS 44
ot A
Low-speed /PULS 15 %;E
pulse position 28
command 24v command____PL1 ]
interface
SIGN SIGN 12
/SIGN 27 % ;g

0 L-epeed pulse input terminals (PL2, PULS+, PEIGN+, SIGN) can accept differential input signal
(input pulse max frequency is 500Khz) and open collector input signal(input pulse max frequency is 200Khz).

0 Hi -gpked pulse input terminals (HPULS+, HPULESSIGN+,HSIGN) can accept 5V differential input
signal(input pulse max frequency is 4Mhz).

Y Pulse input pin filter

For lowspeed pulse or higbpeed pulse input terminal, filter time need to be set to filter input pulse command,

in order to prevent interference signal.

Parameter Remarks

—_—
—

b Pulse input filter frequency is 4MHz

—

Pulse input filter frequency is 2MHz

—_—
j—

Pulse input filter frequency is 1IMHz

Po300

Pulse input filter frequency is 500KHz

—(

Pulse input filter frequency is 200KHz

—(

Pulseinput filter frequency is 150KHz

—
O || W|IN|FL|O

b
b
b
b 1
b
b

Pulse input filter frequency is 80kHz

High-speed pulse control
Setting range Setting unit Mfr és \4 When enabled

PL120
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Fourparameter ‘ N/A ‘ 0000 EffectiveImmediate
b UUUU
High - speed pulse type
Direction+Pulse
Dipulse

Orthogonal pulse

High-speed pulse filtering
8MHz
4MHz
2MHz
IMHz
500KHz
200KHz
150KHz

High-speed pulse direction
HPULS anti-logic, HSIGN anti-logic
HPULS positive logic, HSIGN positive logic|
HPULS anti-logic, HSIGN positive logic
HPULS positive logic, HSIGN anti- logic
Exchange HPULS and HSIGN

DI7/DI 8 filter time
800KHz
400KHz
200KHz
100K Hz
40KHz
30KHz
16KHz

8KHz
4KHz

ol~lo|nslw kool s |w ko0 |oulsjwidiklom|| N H o>

Pulse command filter frequency is 100K, and the time is 0.01ms. If there is clutter which time is shorter than

0.005ms, then cultter will be eliminated.

N
N
AN
'S

Input signal

Signal after filter

When pulse filtertime is set to a, and there are clutter which time is shorter than a/2, then clutter will be

eliminate.
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¥y Pulse command form
Pulse command has 3 kinds of forms: direction+pulse, A phase+B phase orthogonal pulse, and forward
pulse/reverse psé.

Take the example of positive logic of pulse command.

b . Command pulse form Forward rotation| Reverse rotatior
arameter
command command
us_ | L LI
‘v ) as | LT LT .
b 111 Slgrﬁ| +pU|Se N SIGN Low level
b 1711 CW pulse+CCW pulse siae sieN
Two-phase pulse train with 90 aininis Helininis
b T 1 T| phase differential (Aphase, B ™" LS
UL UL
POBOO phase) SIGN SIGN
Remarks
b T 0T| PULS negative logic SIGN negative logic
b T 1T| PULS positive logic SIGN positive logic
b T 271| PULS negativdogic SIGN positive logic
b T 3 71| PULS positive logic SIGN negative logic
b T 41| PULS exchanges with SIGN.

Modifying positive/negative logic will change motor rotation direction, please be carefully before modifying the

value
c) Input terminal
Signal name Terminal Remarks
PULS CN3-44 )
Low speed 5V pulse command input.
/ PULS CN3-15
PULS
HPULS+ CN3-4 _ _ _ _
High speed differential 5V pulse command input.
HPULS CN3-3
SIGN CN3-12 o
Low speed 5V pulse direction input.
/ SIGN CN3-27
SIGN
HSIGN+ CN35 ) ] ) S )
High speed differential 5V direction command input.
HSIGN- CN3-6
PL1 CN3-28 S
PL1 24V power pulse direction input.
/ SIGN CN3-27
PL2 PL2 CN343 24Vpower pulse command input.
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| | /PuLs CN3-15

2° Internal register position pulsemode

a) Wiring diagram

Encoder output

pulse applicable
line receiver
PA 0+ |36
PAO- (35
PBO+ [34 —j>
PBO- |33
PZ0+ |16
PZ0- |17
AGND 40 — CND
ALM+|7
Servo aarm
ALM- |8
2 |Gl
v |: DO+ |9] /SRDY+
T Servo ready

DOZL |10 /S RDY-

/SON-I _.__/_E

D02+ 26| / TGON+ Rotation

Servo on X
DO02- [11| / TGON- detection
Ao peginy I CE | erakes
Emergency stop D03+ |41 Brake output
D03 (42| / BRAKE
F-INH '_/LE DI3
Forward prohibited D04+ [32] /S LT+  Atspeed

soafal /s LT limited

R- INH _/l’_'z Di4 i@

Reverse prohibited oz |37 Photocoupler limit
cM |30 Max voltage:30VDC
IAL-RST | SE— 22 | DIs i@ { Max current:50mA
Alarm reset _|:
DO ._/_E DI6 GND |40

w%w
3 BEEEEE [y

+24

29
Internal 13 [Dier 24V
e e (e
DI8- _ﬂ

CM |30
trigger DI channel 14

The shielding wireis
connected to the shell

Fig 6.4.6 Wiring of internal position pulse mode
Note:
1. i represents twistegair wires.

2 .Servodrive has interna4 VDC power supplyBut external 12~24VDC powesupply is recommended
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3. DI1~DI8 are programmable input terminals, and DO1~D0O4 are programmable output terminals. Users can
redefinethese terminalby parameter.

At internal position command mode, 8 preset position commands can be set by parameterB¢B6850and

can be actiated by use of input contacts SDO~SDBRiltistage position means-€tage postion commands are
saved in the servo drive, displacement, max running speed and acceleration/deceleration time can be set.

N Whether to set internal register

% position mode

< PAOLX=5"—>

Whether to set position
circulatior?

Set related parameter:
Set multistage of each curve
position run curve

Set DI terminal

v To set motor displacmer
by electric gear ratio

Set electric
gear ratio

v
Set multistage
position command
enabled

J

Preset positions are programmable and can be selected according to the table below:

cltj)(rjr']srirtmigrr: d SD2 SD1 SDO | Position command parameter Speed paramete
1 0 0 0 Given postion of postion § Po0350 P0330
2 0 0 1 Given postion of postion 4 Po0352 Po331
3 0 1 0 Given postion of postion 3 Po354 P0332
4 0 1 1 Given postion of postion 4 Po0356 P0333
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5 1 0 0 Given postion of postion § Po358 P0334
6 1 0 1 Given postion of postion § Po0360 P0335
7 1 1 0 Given postiorof postion 7 | P0362 P0336
8 1 1 1 Given postion of postion § Po364 P0o337

Note: the default status of SD2, SD1 and SDO is 000, O represents terminal open, lrepresents terminal

closed.

b) Related parameters

Parameters Remarks
Po001 di 5 Control modeselection: internal register position mode.
Commandsourcein internal register position mode [Internalregistemposition
P®75 Setting range Setting unit Mfr s Effect
Fourparameter N/A 0100 Effective Immediate
OO

A | Pulsefrom Low-speed pulse
0 Off
1 On
B |Pulse from high-speed counterl)
0 Off
1 On
C | Pulsefrominternal position
0 Off
1 On
D | Pulsefrom electronic cam
0 Off
1 On

Internal register position mode includes incremental mode and absolute mode.

Parameter Remarks

0 Incremental mode

Po341

Absolute mode

Example below shows the difference between absolute and incremental moves.
For twopulse commands of 10 pulses position pulse command and followed with another 20 pulses, the travelled
positions will be different.
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Position

30|

20—

10—

When Se30=1(incremental move), battery protection will be autoraitiblocked, internal register position
absolute move does not adopt encoder feedback absolute value position. ¥@0e:0 Sabsolute move), internal

Absolute move

Position

20r

Incremental move

register position absolute move will adopt encoder feedback absolute position.

Note: The above functioof So-30 is only valid for absolute value type servo drive.

Pa338

Unit of position gven speed

[Internalregisterpositior

Setting range

Setting unit Mf r

0s

Effect

0~1

N/A 0

Effective Immediate

0: Motor actual speed, has no relation vétactronic geadnit is 0.1r/min,

1: Treated blectronic gearunit is 0.01Khz.

Internal position trigger [Internalregisterpositior)
Setting range Setting unit Mf rvéalse When enabled
P0342 | 0: notrigger 1: trigger N/A 0 Effective Immediate
When Po342=1, internal position mode is triggered, after triggering, value of P0342 ret
0 automatically. It is usually used for communication mode.
Setting of multistage internal position [Internalregistempositior}
Po348 Setting range Setting unit Mfr os When enabled
Two-parameter N/A 20 EffectiveImmediate
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(] [2]

X Multistage position

function setting

0 Invalid

1 valid

Y Stage numbers setting

2 2ed position
3 3th position
I Ik
Circulation times of multistage internal position [Internalregisterpositior)
P0349 Setting range Setting unit Mfr 6s When enabled
0~30000 N/A 0 Effective Immediate

When P0348.X=0, muHstage position function is invalid. Whé&tn348.X=1, multistage position function is
valid according to setting position. The interval time between each position is set byFRusZaH cycle times
is control by Po349. If interval time is 0, then it will switch to next group at max speed, whé8=Ro8ycle
continues.

Acceleration and deceleration tirokinternal position is as bleow:

Acceleration time of internal position 1 [Internalregisterpositior)
Po310 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Deceleration time of internal position 1 [Internalregisterpositior)
Po311 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 2 [Internalregisterpositior)
Po312 Setting range Setting unit Mfr ds When enabled
0~32000 ms 100 Effective Immediate
Deceleration time of internal position 2 [Internalregisterpositior)
Po313 Setting range Setting unit Mfr ds When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 3 [Internalregisterpositior)
Po314 Setting range Setting unit Mfr os When enabled
0~32000 ms 100 EffectiveImmediate
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Deceleration time of internal position 3 [Internalregisterpositior
Po315 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 4 [Internalregisterpositior)
Po316 Setting range Setting unit Mf rvalse When enabled
0~32000 ms 100 Effective Immediate
Deceleration time of internal position 4 [Internalregisterpositior)
Po317 Setting range Setting unit Mf r 6s When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 5 [Internalregisterpositior)
Po318 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Deceleration time of internal position 5 [Internalregisterpositior)
Po319 Setting range Setting unit Mf r 6s When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 6 [Internalregisterpositior)
P0320 Setting range Setting unit Mf rvalse When enabled
0~32000 ms 100 EffectiveImmediate
Deceleration time of internal position 6 [Internalregisterpositior)
Po321 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Acceleration time of internal position 7 [Internalregisterpositior)
Po322 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 100 EffectiveImmediate
Deceleration time of internal position 7 [Internalregisterpositior)
Po323 Setting range Setting unit Mfr ds When enabled
0~32000 ms 100 Effective Immediate
Acceleration time of internal position 8 [Internalregisterpositior)
Po324 Setting range Setting unit Mfr ds When enabled
0~32000 ms 100 EffectiveImmediate
Deceleration time of internal position 8 [Internalregisterpositior)
Po0325 Setting range Setting unit Mf rvalse When enabled
0~32000 ms 100 EffectiveImmediate

In internal register position mode, 8 stage positon can be seméauousuning according to requement.
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Position, aceleration/ deceleration time and interval time for each stage position sah &&cording to
requirement.

Given postion of postion 1 [Internalregisterposition
Pa350 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postioA [Internalregisterposition
Pa352 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postio [Internalregisterposition
Pa354 Setting range Setting unit Mfr &s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postioa [Internalregisterposition
Pa356 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postioB [Internalregisterposition
Pa358 Setting range Setting unit Mfr &s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postiof [Internalregistemposition
Pa360 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postion [Internalregisterposition
Po362 Setting range Setting unit Mfr 6s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postio [Internalregisterpositior
Pa364 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate

The setting of position, accel/decel time and interval time f&ta8e postion is as below:

Interval time 1 [Internalregisterposition
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Setting range Setting unit Mfr 6s When enabled
0~32000 ms 0 EffectiveImmediate
Interval time 2 [Internalregistemposition
Po367 Setting range Setting unit Mfr és When enabled
0~32000 ms 0 EffectiveImmediate
Interval time 3 [Internalregistemositior)
Po368 Setting range Setting unit Mf r 6s When enabled
0~32000 ms 0 Effective Immediate
Interval time 4 [Internalregistermpositior)
Po369 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 0 EffectiveImmediate
Interval time 5 [Internalregistemosition)
Po370 Setting range Setting unit Mf r 6s Whenenabled
0~32000 ms 0 EffectiveImmediate
Interval time 6 [Internalregistemosition)
Po371 Setting range Setting unit Mfr d6s When enabled
0~32000 ms 0 EffectiveImmediate
Interval time 7 [Internalregistemositior)
Po372 Setting range Setting unit Mf r 6s When enabled
0~32000 ms 0 EffectiveImmediate
Interval time 8 [Internalregistempositior)
Po373 Setting range Setting unit Mfr 6s When enabled
0~32000 ms 0 EffectiveImmediate

¢) Internal position sequence diagram
Once any preset position is selected by input contacts SDO~SD2 then require a triggdrosigtiaé input

contact CTRG, enabled trigger signal to start operation.

Diagram below shows an example for absolute move.
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Position Absolute move
P1=10 pulses
P8=-10 pulses
P4=20 pulses
20f————————— e —

0—=""""7
N
I
| i\. 7
| I
A0F-—-4-————————- =

SON-I

Internal register position selection SD1 :
Internal register position selection SD2 :

I
I
:
T
I
i
T
I
|
|
I
Internal register position trigger CTRG h h
PL P8

XTI

=

The Position command can be inhibited at any time by input contact signal HOLD.
Once HOLD is initiated the motor will decelerate and stop. As soon as the input contact CTRG is triggered again

the original position command will be completed. Diagram below shows HOLD function with incremental move.

Position Relative move
P1=20 pulses
P8=-10 pulses
20f-——————mmmmm oo
10f——=—=——= ——f - — - --
-10

SON-I
Enable signal input ‘

I

I

;

l

I

I

|

T
-
Internal register position selection SDO | :
1

]

I

1

I

I

I

I

I

Internal register position selection SD1 :
Internal register position selection SD2 :

Internal register position trigger CTRG h

. o . PL PE. Note: motor will go on rotating
Internal register position hold signal HOLD

to finish the former pulse

e

If the clear signal input is activated when a position command is in process then the motor will stop
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Immediateand the remaining positioning pulses will be cleared. Once the CTRG input contact is activated again
then a new position command will be startetording to the selection of input contacts SDO~SD2 Diagram
below shows clear function with incremental encoder.

Position Absolute move
P1=10 pulses
P8=20 pulses

i
|
a0 !
|
SON-I Enable signal input [[
Internal register position selection SDO!

Internal register position selection SD2|
Clear signa !

Internal register position trigger CTRG T
P1

i

3

X Note: motor accepts
new position command

d) Multi -stage position circulation diagram

The diagram after setting interval time:

Position Position 1
command

Position 2

Interval time

0l

ON

S-ON enabled signal OLF} OFF

Internal register position
selectionl 0
Internal register position
selection2__ 0
Internal register position
selection3__0
Internal register
position trigger

When interval time is 0, mulstage position circulate diagram is as below:
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Position
command

Internal register position
selection 2

Position 1

Position 2

ON

S-ON enabled signal OLF!

Internal register position
selectionl 0

OFF

Internal register position
selection2_0

Internal register position
selection3_0

Internal register

position trigger

When termination signal is shown, the diagram is as below:

Position
command

Position 1

Position 1

Position 2

0

ON

S-ON enabled signal Oﬂ

Internal register position
selectionl 0

OFF

Internal register position
selection2_ 0

Internal register position
selection3__ 0

Internal register T

position trigger

Internal register position
termination signal OFF

]

Internal register position
hold signal OFF

When Hold signal is shown, the diagram is as below:
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CES:;:;’: i Position 1 Position 2

Position 1

S-ON enabled signal QF OFF

selectionl 0
Internal register position

selection2 0
Internal register position

selection3-0

Internal register
position trigger T ﬂ

Internal register position
termination signal OFF

Internal register position ‘

Internal register position ﬂ
hold signal OFF

When enabled signal is OFF, the diagram is as below:

Position Position 1 Position 1
command

Position 2

0

t
ON ON

SON enabled signalJOFF OFF OFF

Internal register position
selectionl 0

Internal register position
selection2_0

Internal register position
selection3 0
Internal register
position trigger

Internal register position
termination signal OFF

Internal register position
hold signal OFF

6.4.2Setting electronic gear

1" Electronic gear

At the position control mode, input position command (command unit) is used to setladdnotor
position command (Encoder unit) is used to set moé&wel Electronic gear ratio is used to set proportional
relation between motor postion command and input position command.

2" Procedure for setting the electronic gear ratio
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Step | Operation

Description

Check thereduction ratio, ball screwlead and pulley

1 Check machine specifications. .
diameter.
2 gﬁgfgrk the encoderesolution of serva Check the number of encoder pufse one revolution
Determine the travel per command pulse from the
3 Travel per command pulse
command controller
Calculate the number of commapdlsefor turning load
Calculate th@umber of command puls . . .
4 . shaft onerevolution based on the pveusly determined
per loadshaft revolution :
command unit
5 Calculate the electronic gear ratio. Use the electronic gear ratio equation to calculate the r
6 Set parameters. Set parameters using the calculated values.

Setting parameters procedure is as below:

Electric gear
ratiol

Electric gear
ratio 2

Electric gear ratio
selection

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

]

When Po304 and Po348e not 0, electronic gear ratio equals to Po304/P0o305 (P0344/P0346). If Po304
(P0o344)=0, pulse numbers of motor rotating a rotation is controlled by Po305 (P0304).

3)

Related parameters

It needs 131072 pulses from servo drive to make a 17bit encoder ratatiEian (when electronic gear is 1).

W Function code

1% group electronic gear numerator
Po304 Setting range Setting unit Mfros When enabled
0~65535 N/A 0 EffectiveImmediate
A AL 1% electronic gear denominator
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Setting range Setting unit Mfr és When enabled
1~65535 N/A 10000 EffectiveImmediate
2%/ group electronic gear numerator
Po344 Setting range Setting unit Mfr os When enabled
0~2147483647 N/A 0 EffectiveImmediate
2%¢electronic gear denominator
Po346 Setting range Setting unit Mfr 6s When enabled
1~2147483647 N/A 10000 Effective Immediate

Y Electronic gear ratio switchover
If two groups of electronic gear ratio have large difference, motor speed fluctuates wildly when electronic gear
ratio swithover. Po306 position command filter can smooth position switchover.

Electronic gear ratio selection
Setting range Setting unit Mfrés When enabled
0~2 N/A 0 Effective Immediate
Po339

0: First electronic gear ratio
1: Second electronic gear ratio

2: Two groups of electronic gear ratio swithchover

4) Instruction
The deceleration ratio is n/m, electronic gear numerator is B, and electronic gear denominator is A, so the setting
value ofelectronic gear ratio is:
Note: The deceleration ratio is n/m where m is the rotation of the servo motor and n is the rotia¢idoaaf shaft.
B/A=P0304/ Po305=(No. of encoder pulsesx4/travel distance per load shaft rotatiomx

The actual meaning of electronic gear is:

Command pulseinput| B |Position command

A

Pulses numbersare X| A Y=X! B

* |f the ratio is outside the setting range, reduce the fraction (both numareta@enominator) until you obtain
integers within the range. Be careful not to change the electronic gear ratio (B/A).

El ectronic gear ratio setting range: 0.01 O Electr
If the electronic gear ratio is outside this range citrérol precision will decrease.

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

Servo retioisl
motor |\ ZZITITZITT] THTEATITITTIII
17 bits encoder Pitchiis 6mm.

Fig 6-4-18 Setting electronic gear

Step | Operation Calculation
1 Check machine specifications. The deceleration ratio is 1:1 and thedl screw leads 6mm.
2 Check the number of encoder puls| 17 bits encoder
3 Determindravel percommand pulss The command unit is 1legm.
4 Calculate thenumbe.r of commang 6000em/ 1lem=6000
pulseper loadrevolution
5 Calculate the electronic gear ratio.| B/A=(131072/6000) x1/1
6 Set parameters. P0304=8192 P0305=375

6.4.3 Position command filter

For the below situation, position command filter should be selected:
1. Position command of PC/PLC outpatot 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
Po306 Setting range Setting unit Mfros When enabled
1~10000 ms 1 EffectiveImmediate

Setting position loop filter time constant correctly can make motor rotate smoothly. The parameter does not
affect pulse numbers.
Filter frequency is used to inhibit highequency of disturbanqaulses. Please do not set this value too low, avoid
inhibiting effective highfrequency pulse command.

6.4.4 Soft start of position command

Acceleration/deceleration time in position mode
Po0343 Setting range Setting unit Mf rvalse When enabled
0~10000 ms 0 Effective Immediate

Increasing the value of P0o343 can make motor accelerate or decelerate stability, but response time will be
increased. Otherwise, decreasing the value of Po343 will reduce motor stability.

Actual acceleration time=P0343 X target speed/rated speed
Actual deceleration time=P0345 X target speed/rated speed
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V(r/min)
Rated speed :
Target speed = =
T(mg
To™ - o >
Po343 ™ =~ Poz4z

6.4.5 Position command inhibit function

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

Input position
command

Command pulse ON ON
prohibition
OFF OFF
Actual response
position command
(1) Input signal
Signal name Code Default terminal Remarks
Comr_nar_1d_ INH-P Must be allocatec Inhlb_lt_lng the servodnvéror_n f:our!tlng input pulses
pulse inhibit position pulse command is invalid.
(2) Setting parameters
Parameters Remarks
b T T T| Terminal of inhibiting command pulse is invalid.
Po308 — T S— —
b 1 I I| Terminal of inhibiting command pulse is valid.

6.4.6 Command pulse cleafunction

This function clears position deviation register during position control.

(1) Input signal

Signal name| Code | Default terminal Remarks

Clearing position deviation registg
during positioncontrol

Pulse clear | CLR | CN3-37 (at the mode of position pulse)
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(2) Setting parameters

Parameters Remarks
b 1 1 0] Command pulse clear function is OFF.
Po308 b 1 1 1| Command pulse clear function is ON.

6.4.7 Frequencydivision output function

Encoder pulse is frequendyvision processed by servo drive internal circuit, and orthogonal differential
signal will output. The frequenegivision signal setting is as below:

””””” | 4JHPULSH
s JESSS——,
postion command) isiGH] | sTHSGNe I = Pulse output
| [6[HSIGN-| N Pois A
“Pr—1{24 GND
High-spded %Z [PAo-3s >
counterll 3 PhO- ks
k 3 ]
PBO- 33
42 P20+ 16 | )
[Pz 4 &b
23 P2 e
b “__E' il High-speed
Psiion 15/PULS} counter 2
commen 2
28 PL1] Collector pulsd——2+
e 1 SCNl=—=73 Frgqygncy-
Z1ISieN division =
output
{1,
0, / DCSV-24/
Pt S
5,

Internal position
given

oz 37

CM 30
Motor shaft

Position
command

Fig 6.4.21  Frequencydivision output diagram
(1) Output signal
Encoder pulse frequendivision signal has two output modes, one kind outputs PAO, PBO, PZO differential
signal.

Signal name Terminal code Remarks
PAO- CN37i 36 L
PA phase Encoder A phase pulse frequerdiyision output
PAO+ CN37i 35
PBphase| PBO CN3i1 34 Encoder B phase pulse frequerdiyision output
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PBO+ CN37 33
PzO CN3T 16 Encoder Z phase home pulse output (no frequeligion)
PZ phase| PzO+ CN3i1 17
0oz CN3-37 Z phase open collector output

When output signal isequencydivision, output pulse source (Po018) and phase (Po300) should be set by actual
requirement. When output source is motor shaft, and motor rotates one revolution, A/B phase output pulse
numbers is controlled by PoOO8¢lecule of encoder frequenaijvision numbers), width is controlled by motor
speed.

When output signal is Z phase open collector output, pulse output setting (Po018) should be set by actual
requirement. At higispeed, Z pulse is narrow, and it can be adjusted by Po017.

DC5v-24/
-

¥

Servo drive

37| OZ T

30| CM

(2) Related parameters

Molecule of encoder frequendjvision numbers
Po003 Setting range Setting unit Mfr ds When enabled
1~65535 N/A o} EffectiveImmediate
Denominator of encoder frequendivision numbers
Po005 Setting range Setting unit Mfros When enabled
1~2147483647 N/A o} EffectiveImmediate
Z pulse output width speefpositio]
Po017 Setting range Setting unit Mf r 6s When enabled
50~30000 N/A o} EffectiveImmediate
Pulse output setting
Po018 Setting range Setting unit Mfr 6s When enabled
Fourparameter N/A 0001 EffectiveImmediate
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Z pulse output polarity

Negative polarity output

Positive polarity output

Z pulse command source

Motor shaft

Virtual shaft

Pulse frequency-division command source

Motor shaft

Internal position given

Collector pulse input

High-speed counter 1

High-speed counter 2

ga|s|lw|Nklo|o]lr|olwm|r|o|>

Position command

Po300 b

0T T 1 | cCw phase output

b

1T 1T | CWphase output

Table 6.4.1 Encoder frequencydivision output pulse

P0300.D

(output pulse phase)

Forward rotation

Pulse output

Reverseaotation

Pulse output

e || ] ]

A phase

0 oo | || L] |
A phase is 90 degrees ahead of B phg B phase is 90 degrees ahead of A phg
o I T T A B L]
: [ 1 [T e | L L]

B phase is 90 degrees ahead of A pha

A phase is 90 degrees ahead of B phg
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Table 6.4.2 Z phase open collector output

Po018.A Po017 Forward rotation Reverse rotation
(output pulse phase| (Z phase expansion Pulse output Pulse output
0 500
1 500

(3) Wiring terminals

Signal name Terminal code Remarks
PAO- CN3-35
PA phase Encoder A phase pulse frequerdiyision output
P PAO+ CN3-36 P P querdy P
PB N L
PB phase ° CN3-33 Encoder B phase pulsequencydivision output
PBO+ CN3-34
PZO CN3-17 L
Encoder Z phase home pulse output (no frequeindgion)
PZO+ CN3-16
PZ phase
(04 CN3-37
Z phase open collector output
CM CN3-30

(4) Example of pulse frequencydivision signal

Example: when Po003=16, P0005—32768 the each circle and each phase output pulse numbers of encoder is 1t

Po300.0=1 Encoder frequency- [ | [ | [] [] [ ] [ ][] [ ] eeeeenmeeme MI_U
division output

Po300.D=1 Encoder frequency-
division output

B Jﬂﬂw
oo G o [T LU= [1]]
|
P0300.D=0 Encoder frequency- !
division output F’m ------------
|

Fig 6-4-22 Encoder frequencydivision output
When output signal is open collector output, frequency must not be higher thad2,028003 should not
be set too high.
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6.4.8 HomeSearchMode

17 Introduction
Homesearch is the function of location and stop action (clamping) in the home pplsas@) position of encoder.
In homesearch function, input contact ORGP (external detector tepuinal) or Zpulse can be used as home
reference point, forward search or reversal search is adopted.
Instructions: 1. Using this function when setting position of motor shaft and machinery;

2.In the state that motor shaft is connected with machinery;

3. Ensure that the drive is enabled when using this function.

2" Parameters instructions

Selection of home search function
Setting Range Unit Mfr és Effect
0: No home searching
Pol25
1:Auto when powebpn .
) N/A 0 Immediate effect
2:1/0 port trigger
3:Startimmediate
Name Explanation Remark
Po119=b T T T ( Reversal home searching
Po119=b T T T 1 Forward home searching
P0o119=b T T 0 1| Left-right position limitation as home reference
Po119=b | 1 1 1| Input terminalORGP as home reference
Pol119=b T T 2 1| Nearest Zphase pulse as home reference
Po119=b T T 3 1| Searching mechanical origin
Po119=b T 0 T 1| Deceleration to stop after arriving at home referenc

. Searching Z signal at second speed with oppd
Poll& bi 11 = o
direction after arriving at home reference

Searching Z signal at second speed with same dire

Po119=b T 2T I -

after arriving at home reference

Searchingthe rising edge of input terminal ORGP as
Po119=b T 3 1 1| Mechanical originat the second speeith opposite

direction after arriving at the input terminal ORGP.
Po119=b O T T [| Deceleration to stop after searching Z signal
Po119=b 1 T T 1| Turn back to Z signal after searching Z signal

Note: P0119.C and P0119.D can only be set as 0 when Lsihgight position limitation as origin reference.
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Home/Mechanical origin searching at first speed
P0120 Setting range Setting unit Mfr 6s Effect
0~20000 0.1r /min 500 Immediate effect
Home/Mechanicabrigin searching at second speed
Po121 Setting range Setting unit Mfr 6s Effect
0~10000 0.1r /min 200 Immediate effect
Home/Mechanical origin searching acceleration/deceleration time
Po122 Settingrange Setting unit Mf r &s Effect
0~1000 ms 0 Immediate effect
Home searching offset pulse
Po123 Setting range Setting unit Mfr 6s Effect
-2147483647~+214748364 N/A 0 Immediate effect
Home searching signal duration time [Speeli [Position [Torqué
Po128 Setting range Setting unit Mfr s Effect
1~30000 ms 100 Immediate effect
Home searching timeout [Speefi [Position [Torque
Po129 Setting range Setting unit Mfr d6s Effect
10~65535 ms 10000 Immediate effect

3" Home Search Mode Start Sequence Chart

1. When servo drive is powen, home search mode executes automatically (P0125=1)

Power on

S-RADY
Servo ready
signal is output

SON-1 enabled
signal isinput

Home search

Home searching

mode

Home completed output HOME

Fig 6.4.23HomeSearch Mode Start Sequence Chart
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2.Sequence Chart when inputting entry point (P0125=2)

Power on

S-RADY
Servo ready
signal is output

SON-1 enabled
signal isinput

Home searching
trigger SHOM ﬂ

Home searching
Home search mode
Home completed output HOME

Fig 6.4.28equence Chart when inputting entry point
4~ Home Search Mode speed/position Sequence Chart
1. P0119. A= bl TT 1 nieFeermaat fist speedaftar startingghonhe search)
Pol1l19.C= bl 171 1(Ret ur n -phasepllse astMechanizal aridinattthle secondespeede s t
with opposite direction after searching home reference)
Pol25. A= TT2(!I npantesearthD port to trigger
I

bl
Po119.D= b1iTlT7T (Return back to Mechanical origin)
Speed

Po120 (First speed)

I
Pol1oD=1 | Po119.C=1
| Position
: o
| | i Po121 (Second speed)
| ﬂ l
1 ﬂ :
Z phase pul : : —
| i
I |
I
i
Input contact ORGP—— >
I
Input node SHOM ﬂ

P0125.A=2
Fig 6.4.25 Forward home search at first speed
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2. Pol1l19. A= biTiT0 (Reversal searching home referen
Po119. C= b Ibacktb §e®ehtthe mearespBase pulse as Mechanical originat the second speed with
opposite direction after searching home reference)

Po125. A= bilT2(lnput 1/0O port to trigger home seas
Po119. D= bliTT(Return back to Mechanical origin)
Speed Po121 (Second speed)
Position

Pal20 (First speed)

\ P0119.C-1

]
I

Z phase pulse

—

Input signal ORGP

:'\ Po119.D=1 »-T
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|

Input signal SHOM

Po125 A=2
Fig 6.4.26 Reversal searching home at first speed
3. Pol19. A= b IT1(Forward searching home reference
Pol1l19.C= bl2 ( Ret ur n Iplasekpulse as Meahanicat drigint ahtee sespegd e s t

with same direction after searching home reference)

Pol1l25. A= bilT2(lnput I/O port to trigger home sea

Pol119.D= b1ilTlT7T(Return back to Mechanical origin)

|

Po0120 (First speed)
Speed Po119.C=2

/ Po121 (Second speed)

I
: Position

' P0119.D=1

00

Z phase pulse

|

Input signal ORGP

Input signal SHOM ﬂ
Pdl25A=2

Fig 6.4.27Forward home search at first speed
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4 .

5.

same direction after searching home reference)
Po125. A= bl 1 bri2qtiggephorhe séafct) p

Po119. D= bliTT(Return back toMechanical o
Speed
Po119.0=1
If\/ Pasition

[}
Pol2L|
Pai20 |

(First speed) 1 Pal19.C=2)(Second speed)
|

Z phase pulse

Input signal ORGP

Input signal SHOM

]

i

]

Po125.A=2

Fig 6.4.28 Reversal home searching at first speed

h o me

gger

Mechani cal

Pol119. A= bllTT1 ( Forward searching
Pol119. B= bl I 2pghdseSpalseras Mechanical @rigin)
Pol1l25. A= bilT2(lnput I/O port to tri
Pol119. D= b1ilT(Return back to

Speed 4 P0120 (First speed)
|
|
| Position
, "~
| |
i I P0119.D=1
! POllgB:\H‘)m (Second speed)
[}
|
Z phase pulse ﬂ: |
[}
| |
]
Input signal SHO ﬂ !

P0125.A=2

Fig 6.4.29Forward home search at first speed
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6.Po119. AT T TO( Reversal searching home reference at f i
Po119. B= bl IpBabe(pSse asMechani&l origin)

Po125. A= bilT2(lnput 1/0O port to trigger home seas
Po119. D= bliTT(Return back toMechanical origin)
Speed Po121 (Second speed)

/_\/ Pol19.0=1  position
| I
: I
! I
! Po120 (First speed) |
. I
! I
| Po119.B=2, !
i N
Z phase pulse : >
|
I
Input signal SHO ﬂ >

Pol125.A=2

Fig 6.4.30Reversal home searching at first speed
7. Pol119. A= blilT1(Forward home searching at first
Pol119.C= bi3IT(Search the rising edge of home ref
Pol1l25. A= b liO pbretq tliggep horne search mode)

Speed Po120(First speed)
Po119.C=1
|
AV,
| Position
: P0119.D=1
P0119.C=3 | Po121 (Second speed)

Input signal ORGP

s
i

Input signal SHOM

Po125.A=2

Fig 6.4.31 Forward home searching at first speed

8. Pol119. A= bliTTO(Reversal home searching at first
Pol119. C= bi317T (Sear c hefererite ORGP asimechanieadoggin) o f h o me
Pol25. A= billT2(lnput I/O port to trigger home sea
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Po121 (Second speed)
Speed /—\/ Po119.0=1  pugiion

(—

P0119.C=3

1

|

Po120 (Firstspeed) |
I

1

|

\'

Input signal ORGP

Input signal SHOM

P0125.A=2

Fig 6.4.32Forward home searching at first speed

6.4.9Mechanical Origin Search Function

17 Introduction
Mechanical origin search is the function of location and stop action (clamping)through the absolute position
memorized by absolute encoder.
Instructions:
1. After installing machine, set the mechanical origin firstly before servo drive is €nabled
2. Usirg this function when workpieces need to return to initial position(mechanical brigin)
3. In the state that motor shaft is connected with machinery;
4. Make sure servo drive is enabled and the battery is installed in the drive;
Set fimechani cmalti aft i giorsd t aen,i t he fimechani cal or i
forward/reverse motion range set by servo motor2&Lalarm will alerts if exceeding the setting motion range.
See details in chapter 6.1.4.
27 Setting
Mechanical origin means thatelphysical origin position of machinery, which is also called initial position.
(1) Setting mode
a. Set current position as mechanical origin: After setting to the initial position of machinery,-48t1So
So41=1, then
Current position is mechanical gim, the data of current position inputs Po136, Po138 automatically.
b. Set arbitrary point as mechanical origin: Set shbgte, multiturn positions of encoder by Po136, Po138,
confirm mechanical origin.
d NoteD If using the mode of setting arbitrary pbas mechanical origin to reset alarm when2d.alarm alerts,
set P0136, P0138 firstly, then set&r1, Se41=1, the alarm can be reset.
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(2) Parameters

Setting mechanical origin | Speefl [Positiof [Torqué
SettingRange Setting Unit Mfr 6s Effect
So41 0~1 N/A 0 Immediate effect
0 Not set mechanical origin;
1 Set current position as mechanical origin;
Mechanical origin singkturn value [ Speelt [Positioh [Torqué
Po136 Setting Range Setting Unit Mfr 6s Effect
0~214748364 N/A 0 Immediate effect
Mechanical origin multturn value [ Speeli [Positioh [Torqué
P0138 Setting Range Setting Unit Mfr 6s Effect
0~214748364 N/A 0 Immediate effect

3) Mechanical

Origin Search

(1) User Parameters

See chapter 6.

4.8 for details;

(2) Sequence Chart
1. When servo drive is powen, mechanical origin search mode executes automatically (P0o125=1)

Power on |

SR
Servo
Signal

DY
ready |

output

Mechanical

origin

SON-1 enabled |
signal input

Mechanical
origin search

Mechan

setting |

Mechanica origin
search mode

ical origin
completed output

HOME

2. Sequence chart when inputting entry point (P0125=2)

Fig 6.4.3Mechanical origin searchmode start sequence chart
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Power on

SRDY
Servo ready
signal output
Mechanical
origin setting
SON-1 enabled
signal input
Mechanical ﬂ
origin search
trigger SHOM

Mechanical
origin search —_—
Mechanical origin
completed output
HOME

Mechanical origin
search mode

Fig 6.4.3%equence chart when inputting entry point
Note: Do not trigger mechanical origin search function in the running process of servo drive.

6.4.10 Fixed Length Interrupt Function

Fixed length interrupt: In external position pulse mode, interrupt current running status of servo, and execute
preset fixed length instruction. In external position pulse mode, when interrupt terminal enabledrexysitern
interrupt trigger signal and motor cannot stop rotating instantly, but run for a while setting in internal position
mode.

During the operation period of fixed length interrupt, drive shields any other internal/external position
instructions(inclding the instruction of rérigger interrupt of fixed length position), when interrupt enabled
terminal is valid, motor will run the setting length according to internal position mode after system receives
interrupt trigger signal. Whenthe interruptterntiisavalid, each interrupt rising edge triggers an internal position
mode. After entering interrupt, interrupt indication is valid; position pulse and new interrupt will not be answered.
After completing internal position mode, interrupt indication terfriganvalid and then interrupt terminal resets,
when there is a rising edge, position pulse and new interrupt will be answered.

Fixed length interrupt operates as follow:
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Fixed length

Ininternal position

Rotary speed
External mode, fixed length

position pulse:
mode :

Y

Register position

trigger J

Interrupt start
Interrupt release
P0388.Y=0

|
|
|
|
|
|
|
|
|
:
Trigger edge I
|
i
T
|
|
|
|
|
|
]
|

Interrupt indicate

Fig 6.4.35 Running mode of fixed length interrupts

i |« Fixedlength |
|
I "
Rotary speedi— —— hostio Internal position mod ! Exter Inal pos(;tlon
pulsemode | fixed length ! pulse mode
|
| I
I -
| |
i I
Register position Trigger edge :
trigger | |
| T
| ' ON
Interrupt start :
|
Interrupt release . OFF
Po388.Y=1 | !
Interrupt indicate

Fig 6.4.36Sequence chart when controlling by fixed length interrupt
In the control of fixed length interrupt, if start fixed length interrupt release function and the interrupt release
terminal keeps disabled, system will siayhe function of fixed length interrupt until the release terminal

enabled, then servo can switch to external position pulse mode.
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(1) Related parameter

Po388

Fixed length interrupt
Setting Range Setting Unit Mfrés V Effect
Two parameters N/A 00 Immediate Effect
O

A Interrupt fixed length function
0 Invalid
1 valid
B | Interrupt fixed length release terminal
0 Invalid
1 vdid

6.4.11 DO output related to position pulse

Setting position reach pulse range: In the mode of position pulse, this parameter provides the basis that drive ca

complete positioning or not. The drive identifies the positioning completed when afterpulses in positional

deviation register is not largéran the range of position reach pulse. This parameter does not affect the final

positional accuracy.

1" Output signal

Signal Abbr. Default terminal Purport
N P-CMP-" In position pulse mode o
Position reach P-CMP ~ - Positioningcompleted
P-CMP+" In position pulse mode

2" Parameter Setting

Po307

Position reach pulses range
Setting Range Setting Unit Mfrés Effect
1~32000 N/A o] Immediate effect

Alarm of position loop tracking excessive error ikired of malfunction for servo drive. In position pulse mode,

when the value of positional deviation register is higher than (Po309*Rate Unit of position loop tracking error

alarm), the alarm signal of excessive error will output.

Position error alarrpulses
Po309 Setting Range Setting Unit Mfroés V Effect
1~32000 See P0308 setting o] Immediate effect
Parameter Purport
b T 01 | Position loop tracking error alarm rate unit is 1 pulse
Po308 — : —
b I 11 | Position loop tracking error alarm rate unit is 100 pulses
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6.4.12 Full closed loop function

Full closed loop control: Install position detection device (grating scale, encoder etc.) on moving part,
and realtime feedback to the position of moving part, without the influence of environmental factors
such as mechanical error, shape change causesriperature, make final working parts reach integral
excellent highaccuracy positioning system.

Passive Main Traction
measurement
axis
, Motion direction
Servo
drive

Encoder plug re—
Power line plug

Fig 6.4.37Full closed loop typical application sketch map

/\CAUTION

I Connect power supply of servo and control circaitrectly, and also motor power line and enco
line;

JOG test run the servo drive by keypad to confirm the normal operation of motor;

Refer to the wiring instruction of Fig 6.4.37 or Fig 6.4.39, connectDI/DO

Make the related settings for position mode;

_—) =) —) —)

Run servo drive, make sure the rotation direction of motor is normal firstly, then make gain

adjustment, and please refer to 7.4 for gain adjustment.
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& CAUTION

Note: The servo only supports the encoder of differential type or open collector type fordleedba
moving parts. One of the feedback encoder or pulse input signal must be differential signal.
Setting procedure of full closed loop shows as below:

Set feedback source
Position feedback | Po376= 1 Position from high-speed counter 1
source setting Po376 Po376= 2 Position from high-speed counter 2

y
Configure . .
high-speed counter - —————————— oo __. Configure high-speed counter
PL100 See details for chapter 6.7

Y
Set external encoder
ratio = o p-—mmmmmmm
Po377& Po378

Set external encoder ratio

A4

Set alarm conditions
P0379& Po380

Fig 6.4.38Full closed loop setting flow chart
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(1) Parameter setting

1) Set position feedback source

Position feedback source
Po376 Setting Range Setting Unit Mfr 6s Effect
0-~-2 N/A 0 Immediate effect
Name Purport Remark
P0o376=0 Position feedback root in motaorotor shaft
Po376=1 Position feedback root in higgpeed counter 1
Po376=2 Position feedback root in higgpeed counter 2
2) External encoder electronic gear ratio setting
Position feedback pulse proportion numerator
Po377 Setting Range Setting Unit Mfr és Effect
1~65535 N/A 1 Immediate effect
Position feedback pulse proportiondenominator
Po378 Setting Range Setting Unit Mfr &s Effect
1~65535 N/A 1 Immediate effect

The specific value of Po377 and Po378 is equal to the value that the encoder line number of servo motor
divide by pulses of external encoder running if motor takes a turn.

3) Set alarm output

Mixed error remove turns
Po379 Setting Range Setting Unit Mfr és Effect
0~32000 N/A 0 Immediate effect
Mixed error alarm pulses
Po380 Setting Range Setting Unit Mfr és Effect
1~65535 N/A 1000 Immediateeffect

If the error turns within Po379 exceed pulses set by Po380, the drive will jump3a Alarm, error will

be removed every turn of P0379.

(2) Wiring Instruction

SD20 series servo drive has 2 group of pulse receiving circuits, one is for receiving the pulses of open
collector type, and the other one is for receiving the pulses of differential type. When using the function
of full closed loop, user should confirm thenoections of servo based on PC/PLC and the output form of

related encoder, do not wiring randomly. See below for details:

176



SD20G Series

Servo drive
HPUL: P Encoder
High-speed 3 [HPULS- frequency-dividing
pulse position HSIG pulse
command 5 [HSIGN differencial output
6 [HSIGN 503
ON—2a] oo P | 3 J>
k PEO+ 34} J
43| pL2 peo| 33
P#TULS >7&44 PULS—E—@ E | 1
Position 15]/PUL PD- | 17 J
command AGND| 4 5 GND
28] pL1

SIGN 12 suGN—z—@
7
27 IsieN v

DOX
Di1f
Di2|

ET
Bl
| 07—
o3
o5
o

Optocoupler output
> Max voltage: 30VDC
Max current: 50mA

output

0z |37
i@ ¥ Open collector

+24V
+24V| 29
CM| 30
. —{1dpis]
High-speed {
DI channel E“ DS

%

Shileded wire connected to case

Fig 6.4.39Full closed loop mode typical wiring diagram

& CAUTION

(1) One of the feedback encoder or pufgeut signal must be differential sighal
(2) DI1~DI8 terminals are programmable input terminals, and DO1~DO4 terminals are programmable

output terminals. Users can redefine them by the situations.
6.4.13 Gantry Sychron Function

Gantry Sychron: PC/PLC sendslgai commands to two drives at the same time, make the feedback
position pulse signals interact and sampling cross coupling through the encoders of two motors, to realize
the adjustment for speed of the motor.
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DI/DO DI/DO
Gomands Gonmands

Position Position
Command Command

Fig 6.4.40Gantry Synchron typical application wiring diagram

& Caution

| Connect power supply of servo main circuit and control circuit correctly, and also motor po
line and encoder line;

JOG test run the servo drive by keypad to confirm the normal operation of motor;

Refer to the wiring instruction of Fig 6.4.40, connect DI/DO

Make the related settings for position mode;

_—) ) ) )

Run servo drive, make sure the rotation direction of motor is normal firstly, then make gain
adjustment, and please refer to 7.4 for gain adjustment.

Gantry Synchron internal frame diagram shows as below:
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Position +m

=t Q Position Loop j Speed-current
-4:@—> Synchro Kp

Synchro Kp j\
Position Loop X Speed-current

N
Fig 6.4.41Gantry Synchro typical application wiring diagram

AThe setting value of gantry synchro gain(Po381) must not exceed pésdmgain(Po301);

The setting proature of gantry synchron is:

Interactive connection
of two servo drives

Position feedback
source setting
PL 100

Feedback ratio
setting

Alarm condition
setting

Synchro gain
setting Po381

Smooth running?

Smooth running?,

YES NO

Processing

Fig 6.4.4Z5antry synchron setting flow chart

(1) User parameter setting
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1) Position fee

dback source setting

Po382

Gantry position feedback source
SettingRange Setting Unit Mfr és Effect
0~1 N/A 0 Immediate effect

0 high-speed counter 1;
1 high-speed counter 2;

2) Feedback ratio setting

Gantry synchron feedback proportion numerator
Po384 Setting Range Setting Unit Mfr és Effect
1~2147483647 N/A 10 Immediate effect
Gantry synchron feedback proportion denomirfdsition
Po386 Setting Range Setting Unit Mfr és Effect
1~2147483647 N/A 10 Immediate effect
3) Gain setting
Gantry synchron gain
Po381 Setting Range Setting Unit Mfr s Effect
1~30000 N/A 1 Immediate effect

The value of P0381 cannot be higher than the value of positigngain Po301.

4) Alarm outpu

Po383

t setting
Gantry synchron alarm pulse
Setting Range Setting Unit Mfr és Effect
10~65535 N/A 1000 Immediate effect

Alarm AL-32 given when synchro error is higher than Po383.

(3) Wiring Instruction

Gantry synchron needs interactive connection of two servo drives, which means that frequency dividing

output of shaft A is connected to pulse input of shaft B, and frequency dividing output of shaft B is

connected to the pulse input dfast A. Typical wiring diagram shows as below:
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Shaft B servo drive

HPUL
HPULS

4
3
4 5|HSIGN:
3 6[HSIGN
24

GND

PL2

PULS

/PULY

PLL

SIGN|

ISIG

Optocoupler output

> Max voltage: 30 VDC

Max current: 50 mA

Open collector output

Shaft A servo drive
4 |HPULS
Pulse frequency 3 JHPuLs]
dividing port which k 727 19
connected to shaft B SD 4{&:’%%@» P2-| 17
6 [HSIGN-
PA+| 36
GN&—E GND A{E TES
PHEM+|
43 pL2 & =y
PULS|
44| PULS|
PCIPLC {——
command 2§ pu
SIGN 7 swemi—@
27|/SIGNt ALM 4 7
i 2o ¥4 Em
wL Dor%
+——{1d D1 i—@ -
D024
i—@ % 1
{Ei D034 41
i—@ % 4
]
0z |37
Py riAne o I;:L'
N EIIN
+24 29
. ——{1qow M 2
High speed {
DI channel L ——[1{om-

?fl

Shielded wire connected to case

Fig 6.4.43Gantry synchron typical wiring diagram

Connected
—) toPCIPLC

command

& DI1~DI8 terminals are programmable input terminals, and DO1~DO4 terminals are

programmable output terminals. Users can redetfirean by the situations. The figure above only
describes DI/DO of shaft A, which is similar with Shaft B

6.4.14 Electronic Cam (ECam) Function

Electronic cam (ECAM): Servo drive programmes the positional relations of Master axis and Slave axis

by its softvare,just awirtual cam exists between both axis. It uses electrical way to simulate the work of

mechanical cam, so that it can realize the change of cam curve, and reduce mechanical cost, mechanical

loss and maintenance.
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Fig 6.4.448D2(E-Cam internal frameworkdiagram
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Conrfirm

command source
Po374.D

Confirm cam condition
PL000.B & PL000.C

|

Cam point setting

1. PLO16 input page no.

Use PC/PLC to input points?

yNO

Cam points setting
PLO15

Y

Refresh cam point
PLO17=1

A

Camiinitial position
setting
PL001

\

A

setting
PL0OO3

Cam occlusive position

A

setting

Cam detachment point
& detachment condition

|

2. PL200 areainput data

YES

Fig 6.4.455D20servo ECam setting flow chart
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Electronic cam which is provided b$D20 series servo drive, main feature ofC&m is as the

followings:

Operation

Operate the £am in P modenly.

Active
E-CamFunction
PLO0O.A

PL000.A=0 disable Ecam function;

PL0O00.A=1 enable Ecam function and starts to judge the engaged condition

E-Cam Status

Engage/Stop/Prengage

0 Hispeéd counter 1

Driving shaft 0 Hispeéd counter 2
source 0 Internal position
6 Timer axis (add 1 every 0. 1ms)
MotionCommand| Actual drive command=Eam command-+position command
Data array, start from PL200 area;The data of driving shaft ahead, driven
behind.
In communication mode, fdnstance cam data is X, Y (both X and Y are 32 K
Data Storage | value within the range of 3Rit directed number, X input is constant positive)
Address The address starts from 1200:
Storage address 1200 1201 1202 1203 é
Storage data X1-low X-high Y1-low Y1-high é
16-bit 16-bit 16-bit 16-bit
Data Size Decide by PLO15, max 300 points, min 5 points; 6 pages in total, 50 for each

Data Format

32-bit signed value(+)

E-Cam Output

Digital Output(DO) E-CAM action output; If this DO is ON, it means that |

E-Cam axis isn the setting range;

Flow Chart:
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PLO07

Master axis numerator setting
PL009

Master axis denominator setting

Gearbox#1

— | Master Axis 4{ Clutch

PLO00.A

E-Cam
PL000.B E-Cam enabled
Setting Value PL000.C Pulse command
E-Cam engaged condition Slave axis
PL000.D Position
E-Cam disengaged condition Gearbox#2 controller
PLO03
E-Cam engaged distance
geg PL200 P0304/P0305
E-Cam storage address Group 1 electronic gear ratio
In communication mode, P0344/P0346
the communication Group 2 electronic gear ratio

address starts from 1200.
Master Axis:

Description:
] Master Axis:main axis running by-Eam of servo drive;
Function The moving distance of the master axis is the signal source, which can
driveE-cam running.
Source of Master Axis is selected by PL00O0.B:
Source oMaster  If PLO00.B=0; command comes from higpeed counter 1,
Axis If PLO00.B=1; command comes from higpeed counter 2;
PL000.B If PLO00.B=2; command comers from internal position;
If PLO00.B=3; command comésom time;
6 Clutch
Description:
i Clutch: It is used to determine the status of engaged/ disengaged between the master axis and
gearbox;
Eunction To determine the status of engaged/ disengaged between master axis an
gearbox #1.
The start of driving shatft is decided by PLO00.A:

If PLO00.A=0: disable Ecam. If the cam is engaged, it will be forced to

Activate Ecam
function

disengage;
PLOO0O.A 939

If PLO00.A=1: enable Eam and starts to judge the engaged condition;

When PL000.A=1, activate-Eamfunction, Ecam is engaged after executin

the instructions of PL0O03, only when cam is engaged, the moving distanc:
E-Cam Status ) ] ]

master axis can drive the cam running.

The relationship of Engaged, Stop and-Bngaged of EEam as below:
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Engaged Stop

Pre-engaged

Statements
0 St dnfial status of the cam.The cam will not run with master axis pt
When PL000.A=0, cam will return to this state;
0 P rergaged: when engagedcondition (path 1) is satisfied, it enters
status.The cam still will not run with mastaxis pulse, but it will execute th
pulse value of PL0O03, then out of the state when executed.

Pay attention to the pulse actual given direction
0 E n g a gfterdpreengaged (path 3)executed, it enters this status, the
starts to run with master axisiles.

Pay attention to the pulse actual given direction
Path Description
Path 1: When the engaged condition is established, the status is from ST(
Preengaged. The lead pulse is determined by PLOO3;
Path 2: When the Ecam function is disable@L000A=0), it returns to STOP
status.
Path 3: When lead pulse is executed, the status is froreRgaged to
Engaged;
Path 4: When disengaged condition is established(PL000.D), it returns to £

status;

EngagedCondition
PL000.C

Disengaged
Condition
PL000.D

0 Wh e n -carhigin &T® status, the method of determing engaged(path
as the followings:

1.PL000.C=0, Engagddmediate

2.DI' FunIN.32when CAMAC is ON, Ecam is engaged,;

3.CAP to engaged:-Eam is engaged when the CAP position is captured by
hardware;

When the Ecam is in Engaged status, the method of determine disengage
the followings:

1. Never disengaged; It will be forced to disengage until PLO00.A=0;
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0 Gear #1
Description:

2.DI setting: FunIN.32When CAMC is off, the engaged status disabled;
3. Out of rage: If master axis exceeds the setting moving distance PLO05
engaged status disabled;

1 Gear #1: the module which is used to set the relation of master axiscam &xis;

Function

Description

Setting Mode
6 CAM
Function

Data Storage
Address of ECam
Table

Data Format of
E-Cam Table

Data Content of
E-Cam Table

Set the relativity of master axis anecBm axs

E.g.: Master axis operates one cycle; theab axis is no need to operate ont
cycle, which can be set by users.

0 -&m axis is a virtual axis

0 T hcam dis operates one cycle(360 degrees) means the cam opera
cycle and the slavaxis operates one cycle

0 The pulse number is the unit
resolution is determined by the source.

If the pulse number of master axis is P, thealfh axis operates M cycle. Ther

the setting of gear rati®L007=M PLO08=P

Set the relation betweendam axis & slave axis and defined in thedn table
E-cam axis operates one cycle and slave axis operates one cycle

Data array, the start address is sePh200

0 -di2(positive and negative).
6l f input manually, start to inp
(PL202) and slave axis (PL203) respectively, and so on;
0l f using communicat i on, positomrofaadter
axis ahead, the position of slave axis behind. When data storage, low by
ahead, high byte is behind;
0The position dat a-canitabel ave axi s
0 | fcantis divided into N areas, the pasi of each area must be included
the table. The position of the first point (O degree) and the final point(360
degree) might not be the same.

1. The data of 0°and 360°%s the same;
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0 Gear #2

Description:

0° and 360°
isthe same

O

2. The data of 0°and 360¢s different;

0° and 360°
isdifferent

1 Gear #2 the module which is used to set the relation of slave axis and pulse command;

Function

Description

Setting Mode

Set the relation between slave axis and pulse command

The slave axis operates a cycle, but the pulse commagid not operate a

cycle, which can be set by users

5

5

The slave axis is a virtual axis and the unit of slave position is the u
user

The pulse command is the encoder unit; the resolution
131072pulse/rev.

Rotating for one cycle afhart, the slave axis operates a cycle

If the pulse number of slave axis is L, the motor axis operates R cy(
then the setting of gear ratio is:

P0304/P0305=131072*R/L

P0344/P0346=131072*R/L
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0 Noted
For the drives with different encodéhne value of electronic gear ratio is
different, please pay attentions when using;

1a The value of incremental encoder is 10000; The value of rotation
transformer type encoder is 4096;

0 Digital-ca®@ut put of E
DO Name FunOUT.14CAM_AREA

Function DO Ifit is ON it means the position of-Eam axis is in the setting range

(1) User Parameter

1) Pulse Source Setting

Position Pulse Command Source
Setting Range Setting Unit Mfr d&s Effect

Four parameters N/A 0001 Immediate effect

oot

[

Low-speed pulse setting
Pulseis not from low-speed pulse.

Pulse is from low-speed pulse.

High-speed counter setting

Po374

Pulseis not from high-speed counter.

Pulseis from high-speed counter.

Internal position pulse setting

Pulseis not from internal position.

Pulseis from internal position.

Electronic cam

Pulseis not from electronic cam.

Rog|lrlo|0 |~ ow|l~o>

Pulseis from electronic cam.

2) Cam Control Setting

E-Cam Control
PLOOO Setting Range Setting Unit Mfr és Effect

Four parameters N/A 0000 Immediate effect
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oo
L A Electronic cam
0 Close electronic cam
1 Open electronic cam
B Command resource
0 High counter 1
1 High counter 2
2 Internal position
3 Time
i C Trigger resource
0 Trigger immediately
1 DI2 trigger
2 CAPO Trigger
3 CAP1 Trigger
D Detachment condition
0 No detachment
1 DI control
2 Out of range
E-cam Initial Position Positiol
PLOO1 Setting Range Setting Unit Mfr d6s Effect
-2147483647+2147483647 N/A 0 Immediate effect
E-cam Occlusion Contact Positio
PLOO3 Setting Range Setting Unit Mfr ds Effect
-2147483647+2147483647, N/A 0 Immediate effect
E-cam Occlusion Release Point Positio
PLOO5 Setting Range Setting Unit Mfr 6s Effect
-2147483647+2147483647| N/A 0 Immediate effect
E-cam Points Positiol
PLO15 Setting Range Setting Unit Mfr 6s Effect
5~720 N/A 5 Immediate effect
E-cam Pages Positio
PLO16 Setting Range Setting Unit Mfr 6s Effect
0~14 N/A 0 Immediate effect
E-cam Table Refresh
Setting Range Setting Unit Mfr 6s Effect
0~1 N/A 0 Immediate effect
PLO17

0 Cam Table no refresh;

1 Cam Table refresh;
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E-cam Table Status
Setting Range Setting Unit Mfr 6s Effect
0~-3 N/A 0 Check
PLO18 0 Ready tostart
1 Waiting for engaged trigger;
2 Preengaged Status;
3 Running Status;
E-cam disengaged is captured again or not
PLO21 Setting Range Setting Unit Mfr és Effect
0~1 N/A 0 Immediate effect

PL021=1, capture again. When selecting CAP trigger, the CAP and reset-spleigth counter are need

to set as same source.

E.g.: Set PL012=1 for waiting for new CAP to engage after disengaged, if not, disengaged status happens
even if getting new CAP sl before disengaged

Initial address of EEam adjustment

PLO22 Setting Range Setting Unit Mfr 6s Effect

0~300 N/A 0 Immediate effect

Master axis variation

PLO23 Setting Range Setting Unit Mfr ds Effect
-2147483647+2147483647| N/A 0 Immediate effect
Slave axis variation

PLO25 Setting Range Setting Unit Mfr ds Effect
-2147483647+2147483647 N/A 0 Immediate effect

After re-adjusting the initial address of cam, when refreshing cam table, the cam will start from PL022
address to add the setting value of PL023, PL025 for each point.
3) Master Axis Setting

E-cam master axis numerator
PLOO7 Setting Range Setting Unit Mfr 6s Effect
1~+2147483647 N/A 1 Immediate effect
E-cam master axis denominator
PLO09 Setting Range Setting Unit Mfr 6s Effect
1~+2147483647 N/A 1 Immediate effect

191



SD20G Series

Master Axis Position
PLO19 Setting Range Setting Unit Mfr 6s Effect
0~2147483647 N/A 0 Check

4) Digital output setting

DO valid initial position
PLO11 Setting Range Setting Unit Mfr 6s Effect
0~2147483647 N/A 0 Immediate effect
DO valid ending position
PLO13 SettingRange Setting Unit Mfr 6s Effect
0~2147483647 N/A 0 Immediate effect
6.5 Dual Mode

6.5.1 User Parameter Setting

Po001 is tweparameter mode, which is selected by Po001.X.

Parameter Significance Remark
Po0OO1= d Speed and position pulsemmand of internal register
Po0OO1= d Speed and torque of internal register
Po0OO1= d Speed of internal register and speed of external analog
Po0OO1= d Speed of internal register and torque of external analog
Po0OO1= d Speed angbosition of internal register
Po0OO1= d Torque and position pulse command of internal register
Po0OO1= d External analog speed and position pulse command
Po0OO1= d External analog torque and position pulse command
Po0OO1= d Position pulse command and position of internal register
Po0OO1= d External analog speed and torque of internal register
Po0OO1= d External analog torque and torque of internal register
PoOO1= d Torque and position of internal registe
PoOO1= d External analog speed and torque
Po0O0O1= d External analog speed and internal register position
Po0O0O1= d External analog torque and internal register position
Po0OO1=1d Bus cotrol mode
PoOO1=2d Built-in PLC control mode
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6.5.2 Internal Speed And Position Pulse Dual Mode

Internal register speed and position pulse command switching mode shows as fig 6.5.1, after servo is
enabled, servo runs as speed mode when internal speed selectionsignal is enabled)sSasvmosition

mode when internal speed selection signal is disabled.

In the running process of speed mode, servo slows down to zero according to deceleration time when
speed selection signal is disabled; Servo cannot reveive position pulse untilrgpitcpbsition mode

after position arrive signal output is enabled.

In the running process of position mode, when speed selection signal is enabled, servo switches to speed
modelmmediateand runto target speed according to acceleration/deceleration time.

Internal switching Internal
Srf]JgS —> <«—Pulsereveiving——— > | € Speedl >

Speed
Curve

Internal Speed
Selection 1

Internal Speed
Selection 2

Position Reach
Output

Position Pulse
Input

Fig 6.5.1 Speed and Position Pulse Switching Mode Sequence
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6.5.3 Analog Speed and Position Pulse Dual Mode

External analog speed and position pulse command switching mode shows the figue 6.5.2, after servo is
enabled, servo runs as position pulse mode when mode switching signal is enabled; Servo runs as analog
speed when mode switching signal is disabled.

In the running process of analog speed mode, servo slows down to zero according to deceleration time
when mode switching signal is enabled, servo cannot receive position pulse until switching to position
mode after position reach signal output is enabled.

In the running process of position pulse mode, when mode switching signal is disabled, servo switches to

analog speed modmmediate and run to target speed according to acceleration/deceleration time.
switching
Pulse Analog

Analog
—> <« > .
Speed reveiving < Speed >

Speed
Curve

Mode
Switching

Position reach
output

Position pulse
input

[

Fig 6.5.2 Analog speed angosition pulse sequence diagram
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6.5.4 Analog speed and internal register position dual mode

External analog speed and internal register position switching mode shows as figure 6.5.3, after servo is
enabled,servo runs as internal register position moda wioele switching signal is enabled; servo runs

as analog speed when mode switching signal is disabled.

In the running process of analog speed mode, servo slows down to zero according to deceleration time
when mode witching signal is enabled; servo canexeive internal register position trigger signal until
switching to internal register position mode after position reach signal output is enabled.

In the running process of internal register position mode, when mode switching signal is disabled, servo

switches to analog speed mddemediateand run to target speed according to acceleration/deceleration

time.
switching
Analog Internal Analog
—> <« " e E—
« Speed Position < Spead
Speed
Curve

Mode
Switching

Position Reach
Output

Internal Position
Trigger
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Fig 6.5.3 Analog speed and internal postion pulse mode sequence diagram

6.5.5 Internal speed and internal register positio dual mode

Internal register speed and position switching mode shows as figure 6.5.4, after servo is enabled, servo
runs asspeed mode when internal speed selection signal is enabled; Servo runs as internal register
position mode when internal speed setetsignal is disabled.

In the running process of speed mode, servo slows down to zero according to deceleration time when
speed selection signal is disabled; servo cannot receive internal register position trigger signal until
switching to position modafter position reach signal output is enabled.

In the running process of internal register position mode, when speed selection signal is enabled, servo
switches to speed modimmediateand run to target speed according to acceleration/deceleration time.

Internal switching Internal Internal
ntern ntern

<« —> <« i — —>
Speed 3 Position < Speed1

Speed
Curve

Internal Speed
Selection 1

Internal Speed
Selection 2

Position reach
output

Internal position
trigger

Fig 6.5.4 Internal speed and internal register position mode sequence diagram
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6.5.6 Toreque Mode and Position Pulse Dual Mode

Internal register torque and position pulse command switching mode , external analog torque and
position pulsecommand switching mode shows as figure 6.5.5, after servo is enabled, servo runs as
position mode when mode switching signal is enabled; Servo runs as torque mode when mode switching
signal is disabled.
In the running process of torque mode, sellewvs down to zero according to deceleration time when
mode switching signal is enabled; servo cannot receive position pulse signal until switching to position
pulse mode after position reach signal output is enabled.
In the running process of position palmode, when mode switching signal is disabled, servo switches to
torque modémmediateand run to target torque according to acceleration/deceleration time.

switching
< TorqueSet —>» D B—

Pulse
receiving —» | <« TorqueSet >

Torque
Curve

Mode Switch

Position Reach
Output

Position Pulse
Input

|=ecssacs
Femeeaad

Fig 6.5.5 Torque mode and position pulse mode sequence diagram
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6.5.7 Torque Mode and Internal Register Position Dual Mode

Internal register torque and position switching mode, external analog torque and internal register position
switching mode show as figure 6.56, after servo is enabled, servo runs as internalpegjtstermode

when mode switching signal is enabled; servo runs as torque mode when mode switching signal is
disabled.

In the running process of torque mode, servo slows down to zero according to deceleration time when
mode switching signal is enabled; S&rcannot receive internal register position trigger signal until
switching to internal register position mode after position reach signal output is enabled.

In the running process of internal register position mode, when mode switching signal is dgslited,
switches to torque modenmediateand run to target torque according to acceleration and deceleration

time.

switching

<— Torque Set —» «— g:;?i — » | « TorqueSet »

Torque
Curve

Mode
Switch

Position Reach
Output

Internal Position
Trigger
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Fig 6.5.6 Torque mode and internal register position mode sequence diagram
6.5.8 Position Pulse and InternaRegister Position Dual Mode

Position pulse command and internal register position switching mode shows as figure 6.5.7, after servo

is enabled, servo runs as internal register mode when mode switching signal is enabled; Servo runs as
position pulse mode vem mode switching signal is disabled.

In the running process of position pulse mode, when mode switching signal is enabled, servo can receive
internal position trigger only when position reach output signal is enabled.

In the running process of internalgister position mode, when mode switching signal is disabled, servo

can receive position pulse signal only when position reach output is enabled.

External
Position
External

Postion Internal Position

Mode

Speed
Curve

Mode
Switch

Position Reach
Output

1l [

Position Pulse Internal Position
Input Trigger

Fig 6.5.7 External position and internal position mode sequence diagram
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6.5.9 Internal Speed and Analog Speed Dual Mode

Internal register speed and external analog speed switching mode shows as figure 6.5.8, after servo is
enabled,servo runs as internal speed mode when internal speed selection signal is enabled; Servo runs as
analogspeed mode when internal speed selection signal is disabled.

In the running process of analog speed mode, when internal speed selection signal is enabled, servo
switches tointernal speed mode and run to internal setting speed according to accelaitoatioa

time.

In the running process of internal speed mode, when speed selection signal is disabled, servo switches to

analog speed mode and run to analog setting speed according to acceleration/deceleration time.

Internal
pee 3 =

Analog Speed

Speed or Torque
Curve

Internal speed
selection 1

Internal speed
selection 2

Fig 6.58 Analog speed and internal speed mode sequence diagram

6.5.10 Speed and Torque Dual Mode

(1) Internal register speed and torque switching mode, internal register speed and external analog torque
switching mode show as figure 6.5.9, after servo is edaldervo runs as speed mode when internal

speed selection signal is enabled; servo runs as torque mode when internal speed selection signal is
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disabled.

In the running process of speed mode, servo swithes to torque mode when speed selection signal is
diabled, andrun to setting torque according to decelereation time.

In the running process of torque mode, servo switches to speed mode when speed selection signal is
enabled, and run to target speed according to acceleration/deceleration time.

Internal

Speed 3

Setting
Torque

Torque
Curve

Internal Speed
Seleection 1

Internal Speed
Seleection 2

Setting
Torque

Internal Speed 1

Speed
Curve

Internal Speed
Selection 1

Internal Speed
Selection 2

Fig 6.5.9 Speed mode and torque mode switching sequence diagram

(2)External analog speed and internal register torque switching mode, external analog speed and torque
switching mode show as figu@5.10, after servo is enabled, servo runs as torque mode when mode

switching signal is enabled; Servo runs as speed mode when mode switching signal is disabled.

201



SD20G Series

In the running process of speed mode, servo switches to torque mode when mode selectian signal

enabled, and run to setting torque according to deceleration time.
In the running process of torque mode, servo switches to speed mode when mode selection signal is

disabled, and run to target speed according to acceleration/deceleration time.

Analog Speed
Setting Torque

Speed
Curve

Mode

Switch

Analog Speed
Setting Torque
Torque
Curve
Mode Switch

Fig 6.5.10 Speed mode and torque mode switching sequenc diagram

6.5.11 Analog Torque and Internal Register Torque Dual Mode

Internal register torque and external analog torque switching mode shows a$ figlite after servo is
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enabled, servo runs as internal register torque mode when mode switching signal is enabled; Servo runs
as analog torque mode when mode switching signal is disabled.

In the running process of analog torque mode, servo switchesitioahregister torque mode when mode
switching signal is enabled and run to internal setting torque according to acceleration/deceleration time.
In the running process of internal register torque mode, when mode switching signal is disabled, servo
switches to analog torque mode and run to analog setting torque according to acceleration/deceleration

time.

Analog Torque

Analog Torque

Internal Torque

Speed or Torque|
Curve

Mode Switch

Fig 6.5.11 Analog torque and internal torque mode switching sequence diagram

6.6 Auxiliary Function
Servo drives supplguxiliary function in order to make sure system work correctly.
6.6.1Servo drive software version

User can check MCU and FPGA software verion by bleow parameter:

Software version [Speett [Positiof [Torque

S000 . . .
Setting range Setting unit Mfr és Effect
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N/A N/A ] 9
FPGA software version [Speeli [Position [Torque

So-46 Setting range Setting unit Mfr és Effect
o} N/A o} Effective Immediate

6.6.2Setting password

Setting password lspeell [positiod  [torqué
(Avoid modifying parameters by mistake
So01 , — .
Setting range Setting unit Mfré& value Whenenabled
0~9999 N/A 0 restart

Setting passwordisusédo avoi d modi fying parameters by mista
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 servo, then this functdid.is v

Most auxiliary function and main function parameters except monitor function parameters can be

modified when the password is input into this paramé@eelse Err will display.
6.6.3 Servo drive status display

This parameter is used to set defdigplay content in keypad. Please refer to tabte about the display item:

Servodrive status display lspeed  [positio}  ftorqué
So-09 Setting range Setting unit Mfrés value Whenenabled
0~37 N/A 2 Effectivelmmediately
Setting value Definition Setting value Definition

0 Servo drive output current 19 Rotating inertia display
1 Servo drive bus voltage 20 Output torque display
2 Servo motor rotating speed 21 Current gain group
Servo motor feedback pulse . .
8 displays higts digits. 22 Discharge time
4 Servo motor feedback pulse 23 Encoder absolute position high
displays low 5 digits. digit pulse
Servo motor feedback rotatiorn Encoder absolute position low
5 . . . 24 .
displays high 5 digits. digit pulse
6 Servo motor feedbadlotation o5 High 5 digits of number of turns @
displays low 5 digits. encoder absolute position
7 Given command pulse numbe 26 Low 5 digits of number of turns o

display high 5 digits.

encoder absolute position
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s Given _command pu.ls.e numbe 27 Al voltage
displaylow 5 digits.
9 Given command pulse error o8 A2 voltage
numbers
10 Given speed 29 Combined deviation
11 Given torque 30 Closeloop feedback
12 Analog speed command displg 31 Gantry synchronous deviation
13 Analog torque commandisplay 32 Reserved
14 D18~D15 status display 33 Hight- speed counter 1
15 D14~D11status display 34 Hight- speed counter 2
16 Other outpyt interface status 35 PLC monitor
display
17 D4~D1 status display 36 Motor temperature
18 Drive currgnuemperature 37 Motor shaft position
display
6.6.4Control mode of fan
Fan control ['speell [positio]  |torqué
Setting range Setting unit Mfr ds When enabled
02 N/A ) Effective
S0-26 Immediately

0: Fan iscontrolled by temperature.
1: Fan will run after power on.

2: Fan will run when servo drive starts running.

When Se26=0, and when radiator temperature reaches to setting temperature, fan starts running. When
radiator temperature is lower than-365°, fan wills stop running.
When Se26=2, fan will run when servo ON or temperature is higher #&nWhen servo off and

radiator temperature is lower than 40°, fan will stop running after 500ms.

Fan temperature setting lspeetl [positio]  forqué
Setting range Setting unit Mfrés v When enabled
So-27 :
Effective
10~100 °C 45 )
Immediately

6.65 Parameter copy

Parameter copy lspeefl |position  |torqué

CAAA
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Setting range Setting unit Mfr 6s Whenenabled
Effective
Fourparameter N/A 0000 i
Immediately
bOOOO
—|_ A Copy function
Invalid
Vvalid
Copy motor parameters|
Invalid
Valid
Copy gain parameters
Invalid
Valid
Copy notch filter parameters
Invalid
Valid
666Reverting to Mfrdés Val ue
When there is disorder with para#¥i.ers and
Related Parameters
Reverting to Mfrd&s Vspeblostiodforqué
So049 Setting Range Setting Unit Mfrés V Effect
0~1 N/A 0 Restart
The procedure isthatset809 =1 and hol ding prees SET key
seconds,ap ar amet ers revert to mfrdéds value automati

6.6.7 Motor Protection Function

(1) Motor Overload Protection

mfr 6s

for

When there is output for servo motor, output current continuously generates heat, and releases heat into

surroungdings environment, when thenerated heat goes over than released heat, the rising temperature

of motor is so high that make the motor excitatioss and damage, and therefore, servo drive provides

motor overlaod protection function to prevent the damage from excessive temperature.

Set motor overload protection (83F) to adjust the time of motor overload fault (86). Generaly,

S0-37 remains default value, but if the following situation happens37Scan be modified according to

motor actual heat situation:

6The
6The

switching;

occasi

on

(1) Related Parameter
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Motor overload coefficient setting [speeipositior
So-37 Setting Range Setting Unit Mfrés V Effect
0~500 % 100 Immediate effect
600
So- 37=100 So- 37>100
500 v .l'..‘ /
alar \ A
ti m;ﬂoo 0
s, o
uni t 300 = @9\
O
200 & ‘
(’;\'\
,\“4
00— S
N I B [ . .
0 12 1.4 1.6 1.8 2 22 24 26 28 3
Overl oad times

Fig 6.6.1Motor overload curve and alarm time curve graph

(2) Motor lock-rotor protection
Motor speed is almost 0 when semvmtor lockrotor occurs, but the actual current is very high, servo
drive and servo motor may be damaged because of long timedtmk therefore, servo drive provides

the motor lockrotor protection to prevent the damage from excessive temperature in the situation of

moator lockrotor.

Related Parameter

Motor lockrotor protection speetposition
So34 Setting Range Setting Unit Mfros V Effect
0~1 N/A 1 Immediate effect
Delay time of lockrotor protection speefposition
So40 Setting Range Setting Unit Mfros V Effect
10~1000 10ms 50 Immediate effect

(3) Motor overheat protection

Motor overheat protection

spestiposior

So-50 |

Setting range Setting unit

Mfr 6s ‘ Whenenabled

207




SD20G Series

Effective
0~1 N/A 0 ,
Immediately
0: Invalid 1: Valid
Temperature detection disconnection protection [speeffpositiof]
Setting range Setting unit Mfr és When enabled
So51 . :
0~1 N/A 1 Effective Immediately

0: Invalid 1:Valid

6.6.8 Torque unreachedrotection control

When output torque can not reach given torque, keypad may display protection®dot80 by

setting following parameters.

Torque unreacheprotection setting
So54 Setting range Setting unit Mfros When enabled
0~1 N/A 1 Effective Immediately
0:invalid  1:valid
Torque unreached time
So55 Setting range Setting unit Mfr 6s When enabled
1~100 10ms 10 Effective Immediately

After unreached torque keeps time of9 servo drive trips into Al23.

6.69 DI Terminals Filter Function

Servo drive have 8 DI terminals, DI+7is normal terminalDI8 is highspeed terminal.

DI terminal valid logic

High— —
P0438-Po445
Low level N X >
Low Valid
Valid
High '
High level < F0438-Podd5 |
L ow—— L
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High

Rising edge Valid| «F0438-Podds |
Low——— S
High P0438-Po445

Falling edge Valid >
Low

Normal DI terminal filter setting

If there is interference in terminal signal, users camy on filter processing by setting Po438~Po444.

DI1 filter time
Po438 Setting Range Setting Unit Mfrés V Effect
0~300® N/A 2 Immediate effect
DI2 filter time [speefjpositiontorqué
Po439 Setting Range Setting Unit Mfrés V Effect
0~300® N/A 2 Immediate effect
DI3 filter time [speeljpositionftorqué
Po440 Setting Range Setting Unit Mfros V Effect
0~300®@ N/A 2 Immediate effect
DI4 filter time [speelfpositionftorqué
Po441 Setting Range Setting Unit Mfrés V Effect
0~300®@ N/A 2 Immediate effect
DI5 filter time [speelfpositionftorqué
Po442 Setting Range Setting Unit Mfrés V Effect
0~300@ N/A 2 Immediate effect
DI6 filter time [speeljpositionftorqué
Po443 Setting Range Setting Unit Mfros V Effect
0~300@ N/A 2 Immediate effect
DI7 filter time [speeljpositionftorqué
Po444 Setting Range Setting Unit Mfros V Effect
0~300®@ N/A 2 Immediate effect
DI8 filter time [speeffpositiontorqué
Po445 Setting Range Setting Unit Mfros V Effect
0~300®@ N/A 2 Immediate effect
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6.610 Cogging torque compensation

Cogging torque igienerated betwegrermanent magneind stator core when servo motor is not power
ed on. Coggingtorque will make motorhave vibration and noiseSD20 series drive reduce the

influence of cogging torque through software and improve torque performance of servo motor.

Electric anglddentification [Speeti [Positiof [Torqué:
Setting range Setting unit Mf r &s Effect
0~10 N/A 0 Effective Immediate
So-25 WhenSo-25=9, cogging torqueompensatiostudyis enabledervo motor shaft must e

no loadstatus.
Noté In cogging torque study process, servo drive will display TEST-fominutes, dod
touch motor shaft during the time.

Cogging torque compensation [Speeli [Positiof [Torque
Setting range Setting unit Mfr &s Effect
P0289
0~1 N/A 0 Repower on
0: invalid 1.: vaild

6.6.11 Friction torque compensation

Friction in servo motor can affestsponseaccuracyrotationsmoothness, even causetoroscillation.
SD20 servo drive caset fiction torque compensatidoy software. Sevo drive has three compensation
points,linear interpolations used to compensate between the poiite.operation step is as below:

1, Confirm motor rated speed

2.According to actual motor speed, set RyZ20 292,P0294.

Note: P0290, Po 292,Po294pisrcentage aiotorspeed in study state to rated speed.

P0290, Po 292,P0294 corresponds to motor low speed stage, medium speed range and high speed stage
separately

3.Set Ser5=10, Sel4 enter study mode, rs® drive start to study.

4. After step3 is completed, friction torque compensation study is finished.

Note :

i) SD20 servo drive internal 3 points must be used togetheongpensatiomaccuracy is not good.

i) In study offriction torque compensatioprocesspercentage ofmotor torque in study state to rated
torque is recorded in P0291,P0293, Po29&ser need input it manually, the percentage can be got by
two methods:

Check output torque by PC/PLC.

CheckLo-20value, which igercentage afotortorque in study state to rated torque.
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Electric angle identification

[Speefi |Positio [Torqué:

Setting range Setting unit Mfr és Effect
0~-10 N/A 0 Effective Immediate
So25 WhenSo-25=1Q friction torquecompemsatiois enabledservo motor shaft must be
no-loadstatus.
Noté In friction torque study process, servo drive will display TB®@dtor will run forward
and reversely for 3 timethethree speed is from P0290, P0292 and P0294.
Friction compensationspeed 1 [Speeli [Position [Torqué
Po20 Setting range Setting unit Mfr és Effect
0~100 0.1% 10 Effective Immediate
Friction compensationcoefficient 1 [Speefi |[Position [Torqué
PoXd1 Setting range Setting unit Mfr és Effect
0~100 0.1% 0 Effective Immediate
Friction compensationspeed 2 [Speell [Position [Torque
P02 Setting range Setting unit Mfr &s Effect
100~300 0.1% 100 Effective Immediate
Friction compensationcoefficient 2 [Speeti [Position [Torqué
Po23 Setting range Setting unit Mfr &s Effect
0~100 0.1% 0 Effective Immediate
Friction compensationspeed 3 [Speeli [Positiof [Torque
Po24 Setting range Setting unit Mfr és Effect
300~1000 0.1% 300 Effective Immediate
Friction compensationcoefficient 3 [Speeti [Position [Torqué
Po25 Setting range Setting unit Mfr és Effect
0~100 0.1% 0 Effective Immediate

6.6.12Gravity torque compensation

The Z axis of egipment such as carving machiaed CNC machine will falin an instant gravity

compensation isffectiveagainstinstantaneous fall

PoZ39

Gravity torquecompensation

[Speeti [Position [Torqué

Setting range

Setting unit

Mfr 6s

Effect

-1000~+1000

0.1%of rated

torque

0

Effective Immediate

When P0239 is valid, servo driveutputs a torque based on the value of P0239 to keejs Zrom
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falling. In actual use, please set P0239 according to fiefdlitonsor set it through the following

scheme:

(1) Check output torque b§C/PLC to set P0239.
(2) Check output torque by monitor parameter to set P0239.

6.6.13 Inputpower phaseloss protection

Servo drive will display AEO6 when there is power phakess, user can selettte function by Sé6.

So-06

Input power phas#ssprotection

[Speefi |Positio [Torqué:

Setting range

Setting unit

Mfr 6s

Effect

01

N/A

d

Immediate effect

0 phaseloss protection is invalid I phaseloss protection is valid

6.6.14Encoder disconnection protection

Whenencoder cable is broken or cable sequence is wrong, servo drive will dispthy. AL

User carselect encoder protection by-36.

So-15

Encoder disconnection protection

[Speeli [Positiof [Torqué:

Setting range Setting unit Mf rvélse Effect
01 N/A 1 Immediate effect
0: invalid 1: valid

6.6.150ther Output Signals

(1) Servo Alarm Terminal Output

ALM is activated when the servo drive has detected a fault condition. ON signal is output when servo

works well, OFFsignal is output when there is a malfunction.

Signal Name Name Terminals Remarks
Servo Alarm ALM ALM - Servo alarm output signal, can provi
Output ALM+ failureindication

Meanwhile, according to fieldondition ALM can output levekignalor square wavsignal. The duty

ratio of square wave can be set3xy42

Alarm output duty ratio

[Speeli [Positio [Torqué:

So42 Setting range Setting unit Mfr 6s Effect
1" 100 % 100 Effective Immediate
(2) ServoReady Output
Signal Name Name Terminals Remarks
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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 i@&&ns that servo drive is not ready.

(3)Overload prealarm signal output

When servo output current reaches or exceeds overloalgsm current, and after overload falarm

filter time, the output current still reachers or higher thargtmem currentthen this signal is output.

Signal Name Default terminal Remarks

OoL-W Allocated by users Prealarm signal of overload

Related parameters:

Overload prealarm current
So35 Setting Range Setting Unit Mfrés Effect
0~800 % 120 Immediate effect
Overload prealarm filter time [speeffposition
So-36 Setting Range Setting Unit Mfrés Effect
0~1000 10ms 10 Immediate effect

(4)Signal output in speed limit
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

Velocity V

Speed limiting aF aF (055 aF

Fig 6.6.3 Outpu in speed limit under torque mode sketch map

6.7 High-Speed Counter Function

6.7.1 Overview

High-speed counter is the specific function 220 series. It is convenient for user to set external
command processing mode and control servo system.

High-spe@ counter integrates the function of data capture, which is using external or internal trigger
signal to capture the position data of motion axis instantaneously, and store to data array for the use of the

follow-up motion control.

High-speed counter ispplied mostly in full closedoop, electronic cam, builh PLC andpulse

command function. It is more convenient to process external data and more efficient to execute
instructions.

High-speed counter integrates 2 groups of counters, which can be asembgccording to different
demands.

6.7.2 High-Speed Counting

High-speed counter internal frame diagram shows as below:
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PL1OQD[—

0 fpuors

High-speed counting area

PL100 C

PL100 B

i

PL1IOQA[—

DI8  [—

DI7 — >,

P®B00 Collector Pulse |—

Differencial Pulse

P1120 DI7

DI8

o puog

RES

PUL

SIG

on— —

CNT value latched on the

‘ rising edge
0 Reverse counting
_— — .
1 Forward counting
0 Stop counting
_—— — .
1 Start counting
—— — —» Reset CNT count value
— —
Counter CNT
count value
—_——

Fig 6.7.1 Highspeed counter internal frame diagram

Note: DI7, DI8 support Max frquency 3KHz.
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High-speed Counter

Function?
NO
YES
Y
Command Source
Setting
High-speed counter
configuration
Two Groups need?
NO YES
Set one group
based on demands Set two groups

NO

Y

Cycle correction
& CAP function?

YES

A

Configuration

Fig 6.7.2High-speed counter setting flow chart
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(1) User Parameter

1) Set command source of higlspeed counting command source

PL120

|

Internal command source
Setting Range Setting Unti Mfr 6s Effect
PL121 0~1 N/A 0 Immediate effect
0 Internal parameter RIOO
1 Internal PLC
2) Configuration of high-speed counter
High-speed counter setting
Setting Range Setting Unit Mfr 6s Effect
Fourparameter N/A 0000 Immediate effect
lojEyun

High - speed pulse type

Direction+Pulse

Dipulse

Orthogonal pulse

High-speed pulse filtering

8MHz

AMHz

2MHz

1MHz

500KHz

200KHz

150KHz

High-speed pulse direction

HPULS positive logic, HSIGN positive logic

HPULS anti-logic, HSIGN positive logic

HPULS positive logic, HSIGN anti- logic

Exchange HPULS and HSIGN

DI7/DI 8 filter time

800KHz

400KHz

200KHz

100KHz

40KHz

30KHz

16KHz

8KHz

4KHz

A
0
1
2
B
0
1
2
3
4
5
6
C
0 |HPULS anti-logic, HSIGN anti-logic
1
2
3
4
D
0
1
2
3
4
5
6
7
8

3) Set two gourps of highspeed counter function

PL100

High-speed counter 1 control command

lspeed |positiod forqué

Setting Range

Setting Unit

Mfr 6s

\

Effect

Fourparameter

N/A 0010

Immediate effect
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OO

7T L

High-speed counter Reset
No Reset
Reset

R o>

High-speed counter enabled
Disabled
Enabled

High-speed counter direction
Reverse
Forward

R ON| R OW

CAP enabled
Close CAP function
Open CAP function

(=)l

High-speed counter 1 command source lspeed |position ftorqué

Setting Range Setting Unit Mfr ds \ Effect

Fourparameter N/A 0100 Immediateeffect

810

o
|
PL101

Reset source setting

Software
DI8

DI7

CAP cormand sour ce
setting

Software
DI8

DI7

Command source setting
L ow-speed pulse
High-speed pulse

DI8
DI7

Duty-cycle correction mode

Close
Start

RO | wNRFROO| INRFOW|| N o>

High-speed counter 1 compare register lspeed |positiod forqué

PL102 Setting Range Setting Unit | Mf r 6's Effect

-2147483647~+214748364 N/A 0 Immediate effect

High-speed counter 1 periodic value lspeelt [position |torqué:

PL104 Setting Range Setting Unit | Mf r &'s Effect

-2147483647~+214748364 N/A 0 Immediate effect

High-speed counter 1 count value lspeed |positio ftorqué

PL106 Setting Range Setting Unit | Mf r &'s Effect

-2147483647~+214748364 N/A 0 Check
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PL108

High-speed counterl

CAP value

lspeed |position} ftorqué

Setting Range

Setting Unit

Mf r 6s

Effect

-2147483647~+2147

48364 N/A

0

Check

PL110

High-speed counter 2 control command

lspeed |positior} ftorqué

Setting Range

Setting Unit

Mf r 6s

Effect

Four paramete

r N/A

0000

Immediate effect

(W

0

L

High-speed counter Reset

No Reset

P o>

Reset

High-speed counter enabled

Disabled

Enabled

High-speed counter direction

Reverse

ro0| [ ~|lom

Forward

CAP enabled

[ll=llw)

Close CAP function

Open CAP function

PL111

High-speed counter 2 command source

lspeed |positiod forqué

Setting Range

Setting Unit

Mf r 6s

Effect

Fourparameter

N/A

0100

Immediate effect

B0

Reset source setting

Software

DI8

DI7

CAP comrand sour ce
S

Software

DI8

DI7

Command source setting

Low-speed pulse

High-speed pulse

DI8

DI7

Duty-cycle correction mode

Close

I =lw AL =l IR =1 A I =]

Start

PL112

High-speed counter 2 compare register

lspeed |positiod forqué

Setting Range

SettingUnit

Mfr 6s

Effect

-2147483647~+214748364

N/A

0

Immediate effect
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High-speed counter 2 periodic value lspeed |position} ftorqué
PL114 Setting Range Setting Unit | Mf r &'s Effect
-2147483647~+214748364 N/A 0 Immediate effect
High-speed counter 2 count value lspeed |positior} ftorqué
PL116 Setting Range Setting Unit | Mf r &'s Effect
-2147483647~+214748364 N/A 0 Check
High-speed counter2 CAP value lspeed |positio ftorqué
PL118 Setting Range Setting Unit | Mf r &'s Effect
-2147483647~+214748364 N/A 0 Check

When using the function of higépeed counter, set the pulse source according to PL101.C and PL111.C,
servo drive starts to use different higlheed counter based on the setting of PL101.C and PL111.C. In the
condition of correct external connection, theése received by servo drive will be displayed on the count
value of the corresponding higipeed counter.

If using CAP function, servo drive stores the counter value into CAP value in the rising edge of CAP
command, the source of CAP are software, DI@ B8, meanwhile user can set the periodic value
(PL104&PL114) as required, servo drive latches pulses in the rising edge of CAP or setting period. When
using the function of CAP period, since CAP happens in random time of pulse, servo drive will compare
actual reveiced pulse with the pulse captured from edge, then makes compensation to make the pulse
count value equal to CAP value finally.

When using RESET function, servo drive will clear out the count value.

6.8 Built-in PLC Function
6.8.1 Summary

Servo builtin PLC function is a specific function &D20servo system, user can controlservo drive
bysimple command, it is convenient for the use of special occasion.

SD20built-in PLC can operate internal 8 DIs, 5 DOs, 2 groups of pulse receive, dofpalseoutput, 2
analog inputs and 1 analog output. The program written by user is running in the servo software
background, every main cycl period runs 5 instructions continuously, in general, it runs 4000 commands
for average 100ms, software can previél lowspeed timers, 2 highpeed counters and 2 higheed

timers.

When setting Po001 as d x 22, servo drive enters-ipufLC special control mode, the commands of
position,speed and torque need to set by{ulRLC, the other singals such as endtslignal still set by
terminal or parameter. When setting Po001 to other control mode, PLC is still running, meanwhile

operating mode still runs according to the setting value of Po001.
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6.8.2Servo built-in PLC Software Access Area

SD20built-in PLC can acess So area, Po area, PL area and internal special area. Internal special area
starts from PO, end to R255, 256 words in total, bit addressing spac8#0B6, the address of So area,

Po area and PL area can be checked in servo user manual. Theaidasafripternal special area shows

as followings:

Table8.1 Internal Special Area

Operating Mode(Enabled when Po001=d 2 2 )

0 Command Position; 1 Command Speed; ' 2Command Torque;
RO B0-B15 o N WR
3 SearchingOrigin; 4 Analog Speed;'5 Position Pulse;

6 Internal Position; 7 Analog Torque

Current Mode(Enabled when Po001Ed 2 2 )

0 Command Position; 1 Command Speed; 2Command Torque;
R1 B16-B31 . o B RO
3 Searching Origin; '4 Analog Speed;'5 Position Pulse;

6 Internal Position; 7 Analog Torque

R2 B32-B47 B32-B47 control word WR
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T = S—

B32 New command can be received| I YES;
not, before accomplishing 0 NO;
command position mode on the
previous position.
B33 Command position mode 1 relative position;
operating mode 0 absolute position;
B34 Previous unfinished command | I Remainder and ngw
remainder process command together;
0 New command
B35 Command position mode Rising edge means new
activated command coming
B36 Command position mode Set 1 automatically
activated receive RO when new command
coming; Reset after B34
resets
B37 Command mode stop 1 Stop;
0 Runnable
B38 Speed mode stop 1 Stop accel/decel,
acceleration/deceleration maintain current
speet
0 Runnable
B39 Origin searching Rising edge activates
commandactivated Falling edge stop
DI State
B48 DI1 B52 DI5
R3 B48-B63 RO
B49 DI2 B53 DI6
B50 DI3 B54 DI7
B51 Dl4 B55 DI8
Mandatory Valid of DO function
R4 B64-B79 B64 DO1 B67 DO4 WR
B65 DO2 B68 DO5
B66 DO3
R5R6 B80-B111 Mandatory Valid of DI function WR
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B80 Enabled B96 Internal position 1
B81 Alarm Reset B97 Internal position 2
B82 Fwd Torque Limit B98 Internal position 3
B83 Rev Torque Limit B99 Interr;zlupsc;sition
B84 | Speed selection terminal B100 Intertr;%lgpec;sition
B85 | Speed selection terminal| B101 | Home search trigge
B86 | Speed direction terminall B102 Origin reference
B87 Zero-speed clamp B103 Analog forward
B88 Gain selection B104 Analog reverse
B89 | Internal position terminat§ B105 Mode switch
B90 Pulse eliminate B106 Forward Jog
B91 Pulse prohibition B107 Reverse Jog
B92 Emergency stop B108 Free
B93 Reverserohibition B109 Inrs;;fltirc;?ei)id
B94 Forward prohibition B110 Interruption fixed
length start
B95 Free B111 | Gantry synchro start
DO State

B112 Servo ready B113 Enabled
B114 Rotationdetection B115 Speed Reach
B116 Position Reach B117 Torque limiting
R7R8 | B112B143 B118 Alarm output B119 Brake output RO
B120 Overload prealarm B121 Speed limiting
B122 | Internal position modd B123 Alarm of excessive
activating position error
B124 Origin found B125 Not used
B126 E-cam action
R9 B144-B159 Command position speed setting (enable whenPo0D1=d2 2 ) WR
R10R1
1 B160-B191 Command position setting(e WR
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R12 B192-B207 Command position accelerati"on WR
R13 B208-B223 Command position deceleratio WR
R14 B224-B239 Command position accel/ decel WR
R15 ]
R16 B240-B271 Command speed settinglenab WR
R17 .
R18 B272-B303 Command torque setting(enal WR
R19
B304-B335 Analog speed RO
R20
R21
B336-B367 Analog torque RO
R22
Low-speed timer enabled
B368 | Low-speed timer 1 B369 | Low-speed timer 2
R23 B368-B383 WR
enabled enabled
B370 | Low-speed timer 3 B371 | Low-speed timer 4
enabled enabled
Low-speed timing counter direction
B384 | Low-speed timer 1 B385 | Low-speed timer 2
R24 B384-B399 o o WR
direction direction
B386 | Low-speed timer 3 B387 | Low-speed timer 4
direction direction
Low-speed timing counter reset
B400 Low-speed timing counte| B401 Low-speed timing
R25 B400-B415 WR
1 reset counter 2 reset
B402 Low-speed timing counte| B403 Low-speediming
3 reset counter 4 reset
R26 B416-B431 Low-speed timing counter output WR
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B416 | Low-speed timing B417 Low-speed timing
counter 1 output counter 2 output

B418 | Low-speed timing B419 Low-speed timing
counter 3 output counterd output

High-speed timing counter configuration

The configuration signal refreshes one time every 0.1ms, the
increments corresponding to higheed counter in this timingcycle wi
be latchedeverytime when timer OUT signal risiuge.

B432 | High-speed timer 1 B433 | High-speed timer 1
counting signal enabled
B434 | High-speed timer 1 resq py35 | High-speed timer 1
direction
High-speed timer 2 High-speed timer 2
R27 B4328447 || B436 counting signal B437 enabled WR
B43g | High-speed timer 2 resq py3g | High-speed timer 2
direction
B440 | High-speed counter 1 | gg41 | High-speed counter 1
reset enabled
B442 | High-speed counter 1 | gg43 | High-speed counter 1
direction CAP
B444 | High-speed counter 2 | gg45 | High-speed counter 2
reset enabled
B446 | High-speed counter 2 | gg447 | High-speed counter 2
direction CAP
Low-speed timer counter
B448 | Low-speed timer counte| B449 | Low-speed timer
R28 B448B463 1 counting signal counte? coungting WR
signal
B450 Low-speed timer B451 | Low-speed timer
counteB counting signal counted counting signa
R29 B464 High-speed timer
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B464 | High-speed timer lout| B465 | High-speed timer 2out
B466 | High-speed counter 1oy B467 | High-speedcounter 2out
B468 | High-speed timer 1 resq B469 | High-speed timer 2 reset
confirmation confirmation
B470 High-speed counter 1 | B471 | High-speed counter 2 redé
reset confirmation confirmation
R30
B464
User space
B4095
R255

6.8.3 Built-in PLC Program Design

Built-in PLC program design is the special instruction of servo drive, customer should program the
instructions in strict accordance with the following descriptions, otherwise, instruction compilation error
could happen.

Table 6.8.1 Part of Instetions Abbreviation

Name Content
Bl T PLC internal storage bit addressing address
PlT Servo parameter address

RI T PLC internal storage 16it addressing address
DI T 16-bit signed number

LT T 32-bit signed number

6.8.3.1 Data Move Instruction

The datamoveinstruction is to transfer the source operands of register into the register assigned by
destination operands. The data transfer instructi®D&#Obuilt-in PLC includes 14it and 32bit, will
be introduced respectively as follows:

(1) 16-bit Move Instr uction
Instruction Format* [ MOV WI T X Y]

Instruction Description:

MOVW is move instruction code, 11 is instructiol
register address, Y is destination register address; After executing instructions, the result is Y=X;

I'l can be changed f or ical®peiaton, movabke areadncledeslRareagdRareg t o
and immediate operand; See details in table 8.1.1

Table 8.1.1 16bit Move Instruction Syntax, Results and relatedAnnotations

MOVWRR R10 R2 R2=R10 Data tansfer in R area;
MOVWDR D10 R1 R1=10 Immediate operand transfers to R area no.1 register
MOVWPR P1 R10 R10=P0001 Content of no.1 register in P area transfers to n
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register in R area,;
MOVWDP D-3 P101 | Pol01=3 Immediate operand transfersrto.101 register in P ared
MOVWRP R10 P101 | Po101=R10 No.10 register of R area transfers to no.101 registe
Parea;
MOVWPP P1 P2 P0002=P0o001 Data transfer in P area;
(2)32-bit Move Instruction
Instruction Format* [ MOV DT T X Y]
Instruction Description® MOVD is move instructioncode,i i s i nstruction execut

is execution operating register address, Y is destination register address; After executing instructions, the
result is Y=X, of which register address of X, Y needdlivyj into highlow bits to store the data.

IT can be changed for register area according to
and immediate operand; See details in table 8.1.2;

Table 8.1.2 32bit Move Instruction Syntax, Results and related Annotations

MOVDRR R10 R2 R3 R2=R11 R10 Data transfer in R area;

MOVDDR L10 R1 R2 R1=10 Immediate operand transfers to R area no.1 regi
MOVDPR P1 R10 |R11 R10=P0o002 Po001 Content ofno.1 register in P area transfers to ng
register in R area;

MOVDDP L-3 P101 |P0l102 Po01013 Immediate operand sends to no.101 register in P
MOVDRP R10 P101 |P0l102 Po0101=R11 R10 No.10 register of R area transfers to no.101 reg
of Parea,;

MOVDPP P1 P3 Po004 Po0003=P0002 Po0Q Data transfer in P area;

6.8.3.2 Arithmetic Instruction

The arithmetic instruction has characteristics of strong operation function and rich instructions, it
includes add instruction (ADD), sub instruction (SUBultiplyinginstruction (MUL), division
instruction (DIV) and special application instruction.

(1) Add Instruction

There are 12 add instructions, which arebittaddition and 3:bit addition, see details as below:
a) 16-bit addition:

Instruction ForXaY:Z[ ADDWI I

Instruction Description:

ADDW is addition instruction, Il isinstruction ex
results; The result of instruction execution is Z=X+Y, which means the value of register in X area added

to the \alue of register of Y area, the result sends to Z register address. User can operate for R area, P area
and immediate operand; See details as table 8.1.3

Table 8.1.3 16ébit Add Instruction Syntax, Results and related Annotations

Two register contents in R area are added, the result se
ADDWRR R1 R2 R3 | R3=R1+R2 . .
no.3 register in R area;

227



SD20G Series

Immediate operand added to the value of R register, the 1
ADDWDR D1 R2 R3 | R3=R2+D1 . .
sends to no.3 registerin R area;

The value of register in P area added to the value of regis
ADDWPR P1 R2 R3 | R3=R2+P1 ) )
R area, the result sends to no.3 register in R area;

Immediate operand added to the value of P register, the
ADDWDP D1 P2 R3 | R3=D1+P2 .
sends to no.3 registar R area;

The value of register in R area added to the value of regis
ADDWRP R1 P2 R3 | R3=R1+P2 . )
P area, the result sends to no.3 register in R area,;

Two register contents in P area are added, the result sel
ADDWPP P1 P2 P3 | R3=P1+P2

no.3register in R area;

b) 32-bit addition:

Instruction Format: [ ADDDT T X Y Z]

Instruction Description:

ADDD is addition instructionI Tisinstruction execution register area; X is addend; Y is augend; Z
stores results; The result of instruction execut®A=X+Y, which means the value of register in X area

added to the value of register of Y area, the result sends to Z register address. User can operate for R area,
P area and immediate operand; See details as table 8.1.4

Table 8.1.4 32bitAdd Instruction Syntax, Results and related Annotations

Two register contents in R area are added, the result ser
ADDDRR R1 R2 R3 | R3=R1+R2 ) )
no.3 register in R area;

Immediate operand added to tradue of R register, the resy
ADDDDR D1 R2 R3 | R3=R2+D1 o
sends to no.3 registerin R area;

The value of register in P area added to the value of regis
ADDDPR P1 R2 R3 | R3=R2+P1 ) )
R area, the result sends to no.3 register in R area;

Immediate operanddaed to the value of P register, the resg
ADDDDP D1 P2 R3 | R3=D1+P2 ) )
sends to no.3 register in R area;

The value of register in R area added to the value of regis
ADDDRP R1 P2 R3 | R3=R1+P2 . )
P area, the result sends to no.3 register in R area;

Two values of register in P area are added, the result ser
ADDDPP P1 P2 P3 R3=P1+P2

no.3 register in R area;

(2) Subtraction Instruction
There are 12 sub instructions, which arebitGsubtraction and 3Bit subtraction, see details as below:

a) 16-bit subtraction:
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Instruction Format: S U B WT T X Y Z]

Instruction Description:

SUBW is subtraction instructiovh, Tisinstruction execution register area; X is subtrahend; Y is minuend,

Z is store result area; The result of instruction execution is-¥=¥hich means that the value of registe
address in X area is subtracted to the value of register address in Y area, the result sends to Z register
address; User can operate for R area, P area and immediate operand; See details as table 8.1.5.

Table 8.1.5 1ébit Sub Instruction Syntax, Resultsand related Annotations

The value of two registers in R area are subtracted, the
SUBWRR R1 R2 R3 | R3=R1}R2 . .
sends to no.3 register in R area;

Immediate operand subtractedhe value of R register, th
SUBWDR D1 R2 R3 | R3=DLR2 ) )
result sends to no.3 register in R area;

The value of register in P area subtracted to the valu
SUBWPR P1 R2 R3 | R3=R2P1 . ) . .
register in R area, the result sends to no.3 register in R

Immediateoperand subtracted to the value of P register,
SUBWDP D1 P2 R3 | R3=D1-P2 ) )
result sends to no.3 register in R area;

The value of R register subtracted to the value of P reg
SUBWRP R1 P2 R3 | R3=RLP2 ) ]
the result sends to no.3 register in R area;

The values of two registers in P area are subtracted
SUBWPP P1 P2 P3 | R3=P1P2

result sends to no.3 register in R area;

b) 32-bit subtraction:

Instruction Format: [ SUBDIT X Y Z]

Instruction Description: SUBDis subtraction instructioriv, lisinstruction execution register aregijs
subtrahend; Y is minuend, Z is store result area; The result of instruction execution-¥§ #hR}ch

means that the value of register address in X area is subtracted to the value of register address in Y area,
the result sends to Z register addrés$ser can operate for R area, P area and immediate operand; See
details as table 8.1.6.

Table 8.1.6 32bit Sub Instruction Syntax, Results and related Annotations

The values of twaoegisters in R area are subtracted, the rg
SUBDRR R1 R2 R3 | R3=RXR2
sends to no.3 register in R area;

Immediate operand subtracted to the value of R registet
SUBDDR D1 R2 R3 | R3=DX}R2
result sends to no.3 register in R area;

SUBDPR P1 R2 R3 | R3=R2P1 The value ofregister in P area subtracted to the value
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register in R area, the result sends to no.3 register in R af

Immediate operand subtracted to the value of P registe
SUBDDP D1 P2 R3 | R3=D1-P2 ) )
result sends to no.3 register in R area;

The value of R register subtracted to the value of P registe
SUBDRP R1 P2 R3 | R3=R1P2 ) )
result sends to no.3 register in R area;

The values of two registers in P area are subtracted, the
SUBDPP P1 P2 P3 R3=P1P2

sends to no.3 register in R area;

(3) Multiplying Instruction
There are 12 multiplying instructions, which areliand 32bit multiplication, see details as below:
a) 16-bit Multiplication:
Instruction Format: [ MULWI I X Y Z]
Instruction Descripton:MULW i s mul ti plying i exscutioruregisteramea, X 1 1T i
is multiplier, Y is multiplicand, Z is store result area; The result of instruction execution is Z=X*Y, which
means that the value of register address in X area multiplied to the value of register address in Y area, the
result €nds to Z register address; User can operate for R area, P area and immediate operand; See details
as table 8.1.7.
Table 8.1.7 16ébit Multiplying Instruction Syntax, Results and related Annotations
| SyntaxExpression | RumingResuts|  Amowions |
Multiplying the value of 2 registers in R area, get
MULWRR R1R2 R3 R4 R3=R1*R2 32-bit result, storing to no.3 and no.4 register in R g
respectively, of which no.4 stores high-ii, no.3 stores
low 16-bit.

Multiplying immediate operand and the value of

register, get 3bit result, storing to no.3 and no.4 regist
MULWDR D1 R2R3| R4R3=1*R2 | _ _ T
in R area respectively, of which no.4 stores higkbtp

no.3 stores low 1Bit.

Multiplying the values of P register and R registet the
32-bit result, storing to no.3 and no.4 registers in R g
MULWPR P1 R2 R3| R4 R3=P0o001*R2 _ _ S
respectively, of which no.4 stores high-ii6, no.3 stores

low 16-bit.

Multiplying immediate operand and the value of
register, get the 3Bit result, $oring to no.3 and no.4
MULWDP D1 P2 R3 | R4 R3=1*P0002 _ ) _ o
registers in R area, of which no.4 stores highit6no.3

stores low 1ébit.
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MULWRP R1 P2 R3

R4 R3=R1*P0002

Multiplying the values of R register and P register, get
32-bit result, storing to no.3 and no.4 registers in R 3
respectively, of which no.4 stores high-8i6, no.3 storeg
low 16-bit.

MULWPP P1 P2 R3

Multiplying the value of Zegisters in P area, get theBi2

R4 result,
R3=P0001*P0o002 respectively, of which no.4 stores high-4i, no.3 storeg
low 16-bit.

storing to no.3 and no.4 registers in R g

b)  32-bit Multiplication

I nstruct.i

Instruction Description:MULD i s
multiplier, Y is multiplicand, Z is store result area; The result of instruction execution is Z=X*Y, which
means that the value of register address in X area multiplied to theobahggster address in Y area, the

result sends to Z register address; User can operate for R area, P area and immediate operand; See details

as table 8.1.8.

on Format: [

multiplying instruction, 11

MULDI T X Y Z]

Table 8.1.8 32bit Multiplying Instruction Syntax, Results and related Annotations

MULDRR R1 R2 R3

R6 R5 R4 R3=R2 R1*R3|
R2

Multiplying the value of 2 registers in R area, get
32-bit result, storing to no.3~no.6 registers in R a
of which no.6 and no.5 store to high-B&, no.4 and
no.3 store tdow 32-bit;

MULDDR L1 R2 R3

R6 R5 R4 R3=1*R3*R2

Multiplying immediate operand and R register,
the 32bit result, storing to no.3 and no.6 register
R area respectively, of which no.6 and no.5 stor
high 32bit, no.4 and no.3 store to low -Bi#t;

MULDPR P1 R2 R3

R6 R5 R4 R3=P0002
Po001*R3 R2

Multiplying P register and R register, get thel82
result, storing to no.3~no.6 registers in R a
respectively, of which no.6 and no.5 store to h
32-bit, no.4 and no.3 store to low -dik;

MULDDP L1 P2 R3

R6 R5 R4 R3=1*P0002
Po001

Multiplying immediate operand and P register,
the 32bit result, storing to no.3 and no.4 registers
R area respectively, of which no.6 and no.5 stor
high 32bit, no.4 and no.3 store to low -Bi#t;

MULDRP R1P2 R

R6 R5 R4 R3=R1*P0002

Multiplying the values of R register and P regist
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Po001

get the 32it result, storing to no.3 and no
registers in R area respectively, of which no.6
no.5 store to high 3Bit, no.4 and no.3 store to lo
32-bit;

MULDPP P1P2 R3

R6 R5 R4 R3=P0002
Po001*P0o003 Po002

Multiplying the value of 2 registers in P area, (
32-bit result, storing to no.3 and no.4 registers ir
area respectively, of which no.6 and no.5 storg

high 32bit, no.4 and no.3 store to low R&;

(4) Division Instruction

There are 12 division instructions, which havehlitdivision and 32bit division, see details as below:

a) 16-bit Division

I nstruct.i

Instruction Description:D | V W
divisor, Y is dividend, Z is store result area; The result of instruction execution is Z=X/Y, which means
that the value of register address in X area divided by the value of register address in Y area, the result
sends to Z registeddress, of which integer of divisor stores tobivregister address, remainder stores

on

i s

format:

[ DI VWI T X Y

division

Z]

i nstr uceyisten area] X is s

ns

to high-bit register address; User can operate for R area, P area and immediate operand; See details as

table 8.1.9.

Table 8.1.9 1ébit Division Instruction Syntax, Results and related Annotations

R3=R1/R2 Dividing the value of 2 registers in R area, integer store
DIVWRR R1 R2 R3 ) ) )
R4=R1%R2 no.3 register, remainder stores to no.4 register.
R3=1/R2 Dividing immediate operand and the value of R regis
DIVWDR D1 R2 R3 - integer stores to no.3 register, remainder stores to
R4=1%R2

register.

DIVWPR P1 R2 R3

R3=P0001/R2
R4=P0001%R2

Dividing the value of P register and R register, integer st
to no.3 register,@mainder stores to no.4 register.

DIVWDP D1 P2 R3

R3=1/P0002
R4=1%P0002

Dividing immediate operand and the value of P regis
integer stores to no.3 register, remainder stores to

register.

DIVWRP R1 P2 R3

R3=R1/P0o002
R4=R1%P0002

Dividing thevalue of R register and P register, integer sta
to no.3 register, remainder stores to no.4 register.

DIVWPP P1 P2 R3

R3=P0001/P0002
R4=P0001%Po00

Dividing the value of 2 registers in P area, integer store

no.3 register, and remainder stores tetmegister.
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b) 32-bit Division
I nstructdi

Instruction Description:D1 VD i s
divisor, Y is dividendZ is store result area; The result of instruction execution is Z=X/Y, which means
that the value of register address in X area divided by the value of register address in Y area, the result
sends to Z register address, of which integer of divisor stotesabit register address, remainder stores

to highbit register address; User can operate for R area, P area and immediate operand; See details as

table 8.1.10.

on format:

[ DI VDI T X Y Z]

di vision

instruction,

Table 8.1.10 3ait Division Instruction Syntax, Results and related Annotations

DIVDRR R1 R2 R3

R4 R3=R2 R1/R3 R2
R6 R5=R2 R1%R3 R2

Dividing the values of R area, the result storeg
no.3~no.6 registers, integer stores to no.3 and
registers, remainder stores to no.6 and no.5 regist

TTis

DIVDDR L1 R2 R3

R4 R3=R2 R1/R3 R2
R6 R5=R2 R1%R3 R2

Dividing immediate operand and the value of
register, the result saves to no.3~no.6 registers, int
stores to no.3 and no.4 registers, remainder stors
no.6 and no.5 registers.

DIVDPR P1 R2 R3

R4R3=R2 R1/R3 R2
R6 R5=R2 R1%R3 R2

Dividing the value of P register and R register,
result saves to n0.3~no.6 registers, integer store
no.3 and no.4 registers, remainder stores to no.§
no.5 registers.

DIVDDP L1 P2 R3

R4 R3=R2 R1/R3 R2
R6 R5=RZ2R1%R3 R2

Dividing immediate operand and the value of
register, the result saves to no.3~no.6 registers, int
stores to no.3 and no.4 registers, remainder storg
no.6 and no.5 registers.

DIVDRP R1 P2 R3

R4 R3=R2 R1/R3 R2
R6 R5=R2 R1%R3 R2

Dividing the value of R register and P register,
result saves to no0.3~no.6 registers, integer store
no.3 and no.4 registers, remainder stores to no.g
no.5 registers.

DIVDPP P1 P2 R3

R4 R3=R2 R1/R3 R2
R6 R5=R2 R1%R3 R2

Dividing the value of 2 regists in P area, the resy
saves to no.3~no.6 registers, integer stores to no.jJ
no.4 registers, remainder store to no.6 and 1

registers;

(5) Scaling Instruction

a) Scaling Division

I nstructi

on For mat :

Instruction Description:

QDI V is i

Y is dividend, Z is result storing address;User can operate for R area, P area and immediate operand;

nstruction

code, 171 is i

[ QDI VI T D X Y Z]

nstruction
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See details as table below:
The value saved in R2/R1 divided by the value of R4/R3, get Q7 scalin

QDIVRR D7 R1 R3 R5 .
result, and save the result into R6/R5;

Immediate operand divided by the value of R4/R3, get Q7 scaling resul
QDIVDR D7 L1 R3 R5 )
save theesult into R6/R5;

The value saved in P2/P1 divided by the value of R4/R3, get Q7 scalin
result, and save the result into R6/R5;

The value saved in R2/R1 divided by the value of P4/P3, get Q7 scalin

result, and save the result into R6/R5;

QDIVPR D7 P1 R3 R5

QDIVRP D7 R1 P3 R5

Immediate operand divided by the value of R4/R3, get Q7 scaling resul
QDIVDP D7 L1 P3R5 )
save the result into R6/R5;

The value saved in P2/P1 divided by the value of R4/R3, get Q7 scalin

result, and save the result into R6/R5;

QDIVPP D7 P1 P3 R5

b) Scaling Multiplication

Instruction Format: [ QMULTI D X D Y D Z]
Instruction Description: QMUL i s i nstructi on ecutoregjsterladdreds,Disi nst r
resultscaling valueX is multiplier, Y is multiplicand, Z is store result area;

User can operate for R area, P area and immediate operand; See details as table below:

Multiplyin 10 scaling value saved in R2/R1 and Q2 scaling vall
QMULRR D14 R1 D10 R3 plying Q g Q 9

D2 RS saved in R4/R3, get Q14 scaling value, and save the result into th

address of R6/R5.

Multiplying Q10 scaling value of immediate operand and Q2 scali
QMULDR D14 L1 D10 R3 plying Q g P Q

D2 RS value sved in R4/R3, get Q14 scaling value, and save the resultin

address of R6/R5.

Multiplying Q10 scaling value saved in P2/P1 and Q2 scaling valu
QMULPR D14 P1 D10 R3 pying 9 9

D2 RS saved in R4/R3, get Q14 scaling value, and save the result into th

address of R6/R5.

Multiplying Q10 scaling value saved in R2/R1 and Q2 scaling valy
QMULRP D14 R1 D10 P3 pying 9 9

D2 RS saved inR4/R3, get Q14 scaling value, and save the result into the

address of R6/R5.
QMULDP D14 L1 D10 P3| Multiplying Q10 scaling value of immediate operand and Q2 scali

D2 R5 value saved in P4/P3, get Q14 scaling value, and save the result if
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address oR6/R5.

Multiplying Q10 scaling value saved in P2/P1 and Q2 scaling valu
QMULPP D14 P1 D10 P3 plying Q g Q g

D2 RS saved in P4/P3, get Q14 scaling value, and save the result into th

address of R6/R5.

c) Integer Convert Scaling Value
Instruction Format: [ TOQIT D X Y]
Instruction Description:
| TOQ is instruction code, ] is instruction exec
register address which needs to covert; Y is result storing register address;
User can operate for R area, P area and imiteedfgerand; See details as table below:
| SymexExpresson | Awotaons |
ITOQR D14 R1 R3 Q14 scaling for the value of R1/R2 register, and save result into R4/R3 reg
ITOQP D14 P1 R1 Q14 scaling for the value of P1/P2 register, and save iesulR2/R1 register;

d) Scaling Value Convert Integer
Instruction Format: [QTOII D X Y]
Instruction Description: QT Ol i s instruction code, ] is instruc
scaling value, X is the register address which needs to covert; Y is result storing register address;
User can operate for R area, P area and immediate operand; See dithlészedow:
| SymaxBepresson | Awowios
QTOIR D14 R1 R3[| Q14 scaling for the value of R1/R2 register, and save the result into R4/R3 re|
QTOIP D14 P1 R1 | Q14 scaling for the value of P1/P2 register, and save the result into R2/R1 re

6.8.3.3 Logic Instruction

SD2Guilt-i n PLC 1l ogic instruction includes fAandoinst.
OROiIinstruction (XOR), unsigned shift instructi ol
instruction (RO) etc.See details as below:

(1) Logical Decision Instruction

Logical decisioninstruction can be divided into normally open and normally closed.

Instruction Format: [LDI X1

Instruction Description: LD means | ogi means regetsingupcogranoan not, X means

register address; Determittee state of X, execute next instruction if TRUE, see details as table 8.1.11;

Table 8.1.11 Logical Decision Instruction Syntax, Results and related Annotations
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Similar as normallyopen contacin PLC, if variable is TRUE
LD B1 IF Bl , , ,
then contact is closed, and start to execute next instruction;
Similar as normallyclosed contact in PLC, if variable is TRU
LDI B2 IF | BZ )
then contact is open;
2 AAndo I nstruction
There are 2 fiAnddtailsasbeow:r ucti ons, see
Instruction Format: [ ANI X1
Instruction Description: ANi s | ogi ¢ means reversing rogobam or nbt, X means register
addr es s ; execute fiando instruction with | ast ins

Table 8.1.12 AANDOInstruction Syntax, Resul ts an

AND B16 &B16 B16 register addr ess execu
instruction;
Reversing the content of B1l]
ANl B17 & _ BIT _ o _ _
instruction with last instruction;
ANB AANDO instruction of series

B) AORO I nstruction

There are 2 fAoro instructions, see details as be
Instruction For mat : [ ORI X1

Instruction Description: OR i s | 0 gi cmeansa eversing@riogramror, not] X means register
address; Execute fAoro instruction with last inst

Table 8.1.13 AORO0 I nstruct®nnaaionSynt ax, Results an

OR B5 [ BS B5 register address executes
Reversing the content of B7
ORI B7 [ . BT ) ) ) ) )
instruction with last instruction;
ORB AORO instruction of series ¢

(4) Exclusive OR Instruction

There are 2 xor instructions, see details as below:

Instruction Format: [ XORT X1

Instruction Description: XOR i s | o gi eneansvevérsing prdgiaro or not,X means register
addr es s ; Execute AXORO instruction with | ast ins
Table 8.1.14 i XORO I nstruction Syntax, Resul ts
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XOR BO BO™ BO register address execu
instruction;
Reversing the content of B1
XORI B1 B1” , R _ ,
instruction with last instruction;

(5) Logical Inversion Instruction

Instruction Format: [INV  X]

Instruction Description:

INV is logic instruction;X means register address; Reversing the content of X register address;

INV BO

Reversing the content of BO register address;

(6) Shift Instruction

Shift instruction can be divided into left shift and right shift, can also be divided into signed number and

unsigned number based on data type, see details as tables below:
Table 8.1.15 1ébit Unsigned Left Shift

SHLWR R1 D1

R1=R1<<1

The content of R1 register shift left one bit

SHLWR P1 D1

Po001=P0o001<<1

The content of P1 register shift left one bit

Table 8.1.16 1ébit Unsigned Right Shift

SHRWR R1 D1

R1=R1>3

The content of R1 register shift right one bit

SHRWP P1 D1

Po001=P0o001>>1

The content of P1 register shift right one bi

Table 8.1.17 3it Unsigned Left Shift

The content of R1 register shift left one bit, ol

SHLDR R1 D1 R2 R1=R2 R1<<1 which highbit stores to R2 register, lobit
stores to R1 register;
The content of P1 register shift left one bit ,
SHLDP P1 D1 Po002 Po001= P0002 Po001<< which highbit stores to P2 register, lekit

stores to P1 register;

Table 8.1.18 32hit Unsigned Right Shift

SHRDR R1 D1

R2 R1=R2 R1>>1

The content of Riegister shift right one bit, of

which highbit stores to R2 register, Iohit stores

to R1 register;
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SHRDP P1 D1

Po002 Po001=

Po002 Po001>>|

The content of P1 register shift right one bit,
which highbit stores to P2 register, lekit stores

to Plregister;

Table 8.1.19 1ébit Signed Left Shift

SALWR R1 D1

R1=R1<<1

The content of R1 register shift left 1 bit;

SALWR P1 D1

Po001=P0o001<<1

The content of P1 register shift left 1 bit;

SARWR R1 D1

Table 8.1.20 16-bit Signed Right Shift

R1=R1>>1

The content of R1 register shift right 1 bit;

SARWP P1 D1

Po001=P0001>>1

The content of P1 register shift right 1 bit;

Table 8.1.21  32vit Signed Left Shift

SALDR R1 D1

R2 R1=R2 R1<<1

The content of R1 register shift left one bit, of
which highbit stores to R2 register, lohit stores
to R1 register;

SALDP P1 D1

Po002 Po001=

P0o002 Po001<<

The content of P1 register shift left one bit , of
which highbit stores to P2 register, Iehit stores
to P1 register;

Table 8.1.22 32bvit Unsighed Right Shift

SARDR R1 D1

R2 R1=R2 R1>>1

The content of Riegister shift right one bit, of
which highbit stores to R2 register, lohit stores
to R1 register;

SARDP P1 D1

Po002 Po001=

P0002 Po001>>|

The content of P1 register shift right one bit,
which highbit stores to P2 register, lebit stores

to Plregister;

Table 8.1.23 16bit Rotate Left Shift

ROLWR R1 D1

R1=R1<<1

The content of R1 register shift left 1 bit;

ROLWP P1 D1

Po001=P0001<<1

The content of P1 register shift left 1 bit;

Table 8.1.24 32-bit Rotate Left Shift

ROLDR R1 D1

R1=R1<<1

The content of R1 register shift left 1 bit;

ROLDP P1 D1

Po001=P0o001<<1

The content of P1 register shift left 1 bit;

Table 8.1.25 1éit Rotate Rghit Shift
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RORWR R1 D1 R1=R1>>1 The content of R1 register shift right 1 bit;
RORWP P1 D1 Po001=P0001>>1 The content of P1 register shift right 1 bit;
Table 8.1.26  32vit Rotate Rghit Shift

RORDR R1 D1 R1=R1>>1 The content of R1 register shift right 1 bit;
RORDP P1 D1 Po001=P0001>>1 The content of P1 register shift right 1 bit;

6.8.3.4 Program Control Instruction

Program Control Instruction includesitputinstruction, jump instruction, stack instruction and other
program control instruction, see details as below:
(1) Stack Instruction

Table 8.1.27 Stack Instruction

MPS Push current instruction into stack
MRD Read logicstatus
MPP Popup stack logic status

® Note® The max depth of stack is level 8;
(2) Jump Instruction

Table 8.1.28 Jump Instruction

JUMP R11 Jump to R11 memory address Jump to specified address

Execute the instruction and refresh control signal of-dpered timer, if current main loop has not
finished executing instructions yet, it will skip the rest instructions and wait for the next main loop
execution. Jump instruction must be executed iretftgng of program, or the program will stop running.
(3) End instruction

Syntax Expression Running Result Annotations

END Jump to0 address Jump to0 address

Execute the instruction and refresh control signal of-$peed timer, if current main loop has not
finished executing instructions yet, it will skip the rest instructions and wait for the next main loop
execution Endinstruction must be executed in thedeng of program, or the program will stop running.
There are 13 other program control instructions, see details as below:

(1) Rising Edge Instruction
Instruction Format: [PLS X Y]
Instruction Description:

PLS is instruction code, X stores the registerrasisl of last cyclic state, detect the rising edge of Y
register address; When detecting the rising edge of Y register address, Y register=1 in this cycle, and X

register saves last cyclic state.
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(2) Falling Edge Instruction

Instruction Format: [PLF X Y]

Instruction Description: PLF is instruction code, X stores the register address of last cyclic state, detect
the falling edge of Y register address; When detecting the falling edge of Y register address, Y register=1
in this cycle, and X register saves lagtl state.

Table 8.1.29 Rising Edge and Falling Edg8yntax, Results and related Annotations

When detecting the rising edge of B13 register, B13 register=1 in this cycl
PLS B12 B13 .
B12 stores last cyclic state.

When detecting the falling edge of B13 register, B13 register=1 in this cycl
PLF B12 B13 )
B12 stores last cyclic state.

(3) Output Instruction
Instruction Format: [OUT X]
Instruction Description:

OUT is instruction code, X is target register; Output the result of program to X register address;

OUT B100 Output the result of program to B100 register address

(4) Main Control Instruction

Instruction Format: [MC]

Instruction Description: MC is instruction code; If current logic state is valid, the setting address is
valid, so the code between MC and MCR will be in valid status; Otherwise, if current logic state is invalid,
the setting address is invalid, so the ebetween MC and MCR will be in invalid status;

(5) Main Control Reset Instruction

Instruction Format: [MCR]

Instruction Description: MCR is instruction code; same as MC;

(6) Set Instruction

Instruction Format: [SET X]

Instruction Description:

SET is instructia code, X is target register address; Set the content of X register address as 1;

(7) Reset Instruction

Instruction Format: [RST X]

Instruction Description:

RST is instruction code, X is target register address; Set the content of B2 register as 0;

(8) 16-hit Absolute Value
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Instruction Format: [ ABSWI X Y]
Instruction Description: ABSW is instruction code, T is instru
register address, Y is the register address that stores results, take the content of X register address as
absolute value, and store the results into Y register;
User can operate for R area, P area and immediate operand; See details as table below:
| SyntaxExpression| RumingResuk | Amowmions |
ABSWR R1 R2 | R2=ABS(R1) Take the content of R1 register address as absolute reg
and store the results into R2 register.
ABSWP P1 R2 | R2=ABS(P0o001) | Take the content of P1 register address as absolute re
and store the results into R2 register.

(9) 32-bit Absolute Value
Instruction Format: [ ABSDI X Y]
Instruction Description: ABSD is instruction code, | is instru
register address; Y is the register address that stores results, take the content of X register address as
absolute value, and store the results into Y register;
| SyntexExpresion | RumingResuk | Awotatons |
Take the content of R3 register address as absolut
ABSDR R1 R3 R4 R3=ABS(R2 R1) value, and store the result into R1 registser, of whi
high-bit stores into R4, lovbit stores into R3;

Take the content of P1 register address as abs
ABSDP P1 R2 | R3 R2=ABS(Po00P0001) | value, and store the result into R2 register, of wh
high-bit stores into R3, lovbit stores into R2;

(10) Extension Instruction

Instruction Format: [EXTI X Y]

Instruction Description:

EXT is instruction code, I is instruction execut
register address that stores result, extend the value of X register address, and store the result into Y
register;

Extend the content of R2 register address, and §
EXTR R1 R2 R3 R2=R1 ) .

the result into R1 register address;

Extend the content of R2 register address, and §
EXTP P1 R2 R3 R3=P0001 . .

the result into P1 register address;
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(12) Idle Instruction

Instruction Format: [IDLE]

Instruction Description: IDLE is instruction code, the program executes a dummy instruction

(12) Comparison Instruction

The instruction is divided into 1Bit and 32bit, can also be divided into signed number and unsigned

number basd on data type, see details as tables below:

a) 16-bit Unsigned Comparison Instruction

Instruction Format: [ CMPWII X Y Z(n)]

Instruction Description: CMPW is instruction code, 11 is instr

comparison register addressiszhe register address that stores results, compare the value of X register

address with the value of Y register address, and store the result into Z register;

Result output:

If X register value is lower than Y register value, then Z(h)Z{n+1)=0 Z(n+2=0

If X register value is higher than Y register value, then Z(n)Z(n+1)=0 Z(n+2)=1

IF X register value equals to Y register value, then Z(n)Z0n+1)=0 Z(n+2)=1

User can operate for R area, P area and immediate operand; See details as table below:
| SmexEresson | Awowioss |
CMPWRR R1 R2 B0 | Compare R1 register value with R2 register value, send result inRBBB8gister.
CMPWDR D1 R2 B0 | Compare immediate operand 1 with R2 register value, send result B8 Bfjjister.
CMPWPR P1R2BO0 | Compare P1 register value with R2 register value, send result inB3Bégister.
CMPWDP D1 P2 B0 | Compare immediate operand 1 with P2 register value, send result H&8 Bjister.

CMPWRP R1 P2 B0 | Compare R1 register value with P2 register valaadgesult into B3 register.
CMPWPP P1 P2 B0 | Compare P1 register value with P2 register value, send result iri&3 Bégister.

b) 16-bit Signed Comparison Instruction

Instruction Format: [ CMPWSII X Y Z(n)]

Instruction Description: CMPWSisi nst ructi on code, i1 is instruct.i
comparison register address; Z is the register address that stores results, compare the value of X register
address with the value of Y register address, and store the result into Zyregiste

Result outputs:

If X register value is lower than Y register value, then Z(h)Z(n+1)=0 Z(n+2)=0

If X register value is larger than Y register value, then Z(n)Z0n+1)=0 Z(n+2)=1

If X register value equals to Y register value, t#¢n)=0 Z(n+1)=0 Z(n+2)=1

User can operate for R area, P area and immediate operand; See details as table below:
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CMPWSRR R1 R2 B0 | Compare R1 register value with R2 register value, send result iRB8B6gister.
CMPWSDR D1 R2 BO | Compare immediate operand 1 with R2 register value, send result B8 Bijister.
CMPWSPR P1R2B0 | Compare P1 register value with R2 register value, send result inB8Bégister.
CMPWSDP D1 P2B0 | Compare immediate operand 1 with P2 ségi value, send result into HB register.
CMPWSRP R1P2B0 | Compare R1 register value with P2 register value, send result inB3B6gister.
CMPWSPP P1P2B0 | Compare P1 register value with P2 register value, send result ir&3 Bégister.

¢) 32-bit Unsigned Comparison Instruction

Instruction Format: [CMPDII X Y Z(n)]

Instruction Description: CMPD i s instruction code, TT is instr
comparison register address; Z is the register address that storescemptme the value of X register

address with the value of Y register address, and store the result into Z register;

Result outputs:

If X register value is lower than Y register value, then Z(h)Z(n+1)=0 Z(n+2)=0

If X register value is larger than Y raggér value, then Z(n)=0Z(n+1)=0 Z(n+2)=1

If X register value equals to Y register value, then Z(h)Zgn+1)=0 Z(n+2)=1

User can operate for R area, P area and immediate operand; See details as table below:

CMPDRR R1 R2 B0 | Compare R1 register value with R2 register value, send result iRRB8B8gister.

CMPDDR D1 R2 B0 | Compare immediate operand 1 with R2 register value, send result B8 Bfjjister.
CMPDPR P1R2 B0 | Compare P1 register value with R2 register value, send result inB3Bégister.
CMPDDP D1 P2B0 | Compare immediate operand 1 with P2 register value, send result H&8 Bjister.

CMPDRP R1P2BO0 | Compare R1 register value with P2 register valaedgesult into BB3 register.
CMPDPP P1P2B0 | Compare P1 register value with P2 register value, send result irB3 Bégister.

d) 32-bit Signed Comparison Instruction

Instruction Format: [CMPDSII X Y Z(n)]

Instruction Description: CMPDSis instrust on c o d e, I'T is instruction e
comparison register address; Z is the register address that stores results, compare the value of X register
address with the value of Y register address, and store the result into Z register;

Resut outputs:

If X register value is lower than Y register value, then Z(h)Z(n+1)=0 Z(n+2)=0

If X register value is larger than Y register value, then Z(n)Zin+1)=0 Z(n+2)=1

If X register value equals to Y register value, then Z(h)Zjn+1)=0 Z(n+2)=1

User can operate for R area, P area and immediate operand; See details as table below:
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CMPDSRR

R1 R2 BO

Compare R1 register value with R2 register value, send result inRB8B8gister.

CMPDSDR

D1 R2 BO

Compardmmediate operand 1 with R2 register value, send result irl®B@gister.

CMPDSPR

P1R2 B0

Compare P1 register value with R2 register value, send result inB3Begister.

CMPDSDP

D1 P2 BO

Compare immediate operand 1 with P2 register value, residt into BOB3 register.

CMPDSRP

R1 P2 BO

Compare R1 register value with P2 register value, send result inB3B6gister.

CMPDSPP

P1P2BO

Compare P1 register value with P2 register value, send result irB3 Begister.

6.8.4 Built-in PLC Parameters

PLC Start Function
Setting Range Setting Unit Mfrés V Effect
PL170 0~1 N/A 0 Immediate Effect
0 Not start PLC function;
1 Start PLC function;
PLC Start Adress
PL172 Setting Range Setting Unit Mfrés V Effect
0~2000 N/A 0 Immediate Effect
PLC Reset
Setting Range SettingUnit Mfrds V Effect
PL174 0~1 N/A 0 Immediate Effect
0: Not reset PLC function;
1: Reset PLC function;
Low-speed Timer 1 Configuration
Setting Range Setting Unit Mfrés V Effect
Two-parameter N/A 00 Immediate Effect
aod _
PL130 L3 nime Mode
1 |Reach set value and continue to count|
Y Count Source
0 10ns
1 100ns
2 FLCst ores BM8
Low-speed timer 2 Configuration
PL131 Setting Range Setting Unit Mfroés V Effect
Two-parameter N/A 00 Immediate Effect

244



SD20G Series

dOO
X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count
Y Count Source
0 10ns
1 100ns
2 FALCstores B#49
Low-speed timer 3 Configuration
Setting Range Setting Unit Mfrés V Effect
Two-parameter N/A 00 Immediate Effect
doO
PL132 X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count]
Y Count Source
0 10ns
1 100ns
2 PLC stores BA50
Low-speed timer 4 Configuration
Setting Range Setting Unit Mfrés V Effect
Two-parameter N/A 00 Immediate Effect
I |
PL133 X Timer Mode
0 Reach set value and maintain
1 | Reach set value and continue to count
Y Count Source
0 10ns
1 100ns
2 PLC stores B451
Low-speed timer 1 set value
PL140 Setting Range Setting Unit Mfros Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
Low-speed timer 2 set value
PL142 SettingRange Setting Unit Mfroés Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
Low-speed timer 3 set value
Setting Range Setting Unit Mfrés Effect
PL144 ; :
-2147483647~+214748364 N/A 0 ImmediateEffect
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Low-speed timer 4 set value
PL146 Setting Range Setting Unit Mfros Effect
-2147483647~+2147483641 N/A 0 Immediate Effect
Low-speed timer 1 current value
PL150 Setting Range Setting Unit Mfr os Effect
-2147483647~+2147483641 N/A o] Immediate Effect
Low-speed timer 2 current value
PL152 Setting Range Setting Unit Mfr o6s Effect
-2147483647~+21474836471 N/A o} o}
Low-speed timer 3 current value
PL154 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+214748364 N/A o} o}
Low-speed timer 4 current value
PL156 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+214748364 N/A o} o}
High-speed counter 1 set
Setting Range Setting Unit Mfr &s Effect
Two-parameter N/A 00 Immediate Effect
d O
P60 [ -
1 | Reach set value and continue to count
Y Count Source
0 0. 1ns
PLC stores B432
High-speed counter 1 set value
PL161 Setting Range Setting Unit Mfr os Effect
-2147483647~+2147483641 N/A 0 Immediate Effect
High-speed counter 1 current value
PL163 Setting Range Setting Unit Mfr os Effect
-2147483647~+2147483647 N/A o] Immediate Effect
High-speed counter 2 set
PL165 Setting Range Setting Unit Mfr os Effect
Two-parameter N/A 00 Immediate Effect
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dod
X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count
Y Count Source
0 0. 1ns
1 PLC stores B436
High-speed counter 2 set value
PL166 Setting Range Setting Unit Mfros \ Effect
-2147483647~+2147483641 N/A 0 Immediate Effect
High-speed counter 2 current value
PL168 Setting Range Setting Unit Mfros \ Effect
-2147483647~+21474836471 N/A 4 4

6.8.5 Built-in PC/PLC Use and Application Example

To satisfy user requiremer&D20built-in PLC adopts free indtation version Download the software,
doubleclick ParkerDVshortcut iconthen below interfacis displayed:
ke ~ 123 - il P

Project(?) Setting(S) View(¥) Common Function(@) Tool(M Help(H) =
EREEZQR B vi=# 2008

Project Management Window A El.p Wi 4
(AN A
=8 FL200 ;

%) Commen Function

-[] Oscilloscope

= Parameter management
B Gain adjustment

ih Device State

: System state

{5} Mode Configuration

~(® Position loop configuration

-(0) Speed laop configuration
(D Torque lnop configuration
X Fault & Protection

10 terminals

63 10 terminal configuration

Motion Centrol

-4 Multistage speed
() Multistage position
& Home return
£ Electronic cam
O Full closed-loop
£ Gantry synchron

- Fixed length interrupt

% g Built-in PLC
(D High-speed counter

88 Awsiliary function
©-%, Jogging function
© 2 Motor parameter setting

“._Built-in PLC 4—D
Fig 6.8.1 Interface after doubleclick
Click built-in PLC, PLC programing interface is displayed.

In menu barfindd settingdd —»d communication settif command ompress shortcut key F4, open
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Communication Setting window, as following:

Communication Setting

Device Address: |1 -

COM parameter

COM port: COM1 - Trans. mode: ASCIT -
Baud rate: 18200 - Data bit: T -
Stop bit: 1 - Odd-Ewen: No parity =

Dewvice Check

Auto Link

OK Cancel

Fig 6.8.2 Communication setting window

Atfter finishing prograning, user can compliprogram If program is correct, below window will pop

up:

EEBSL L

300001 LE000300 1 E WWNLE D3 E30
300300000030 LDy B4E
00500080 100010 L FL3 BG4 E4ES
A00B0000 101 LIr BdES
01001300 15E0001 SHEDF FI50 1
A0LI000F00LE JINE E30

Fig 6.8.3 Program is correct

If program is not correct, following window will pop up.
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EEELLL

MOVWOR I3 B30

LD B4E -
ng 464 B465 Remind

a

LD B465

SHLWF F113 D1

JURE B30

0 Parameter error in 4 lineadd compile after modification!

QK

Fig 6.8.4 Program is not correct
Pressd OKO, user can revise the error line.

B :
Rl [E= 4 &
IMOVWDE D3 R30
ZLD B43
JFLS Bd64 B466
4add
5LD Bdah
G5HLWP P113 D1
TIUMP E30

Fig 6.8.5 @mpiling interface
After finishing programing, user can dolwad program to servo drive iyFile® —»8 download or
shortcut key F5. Download window will pop up, user can prestownload key.

Note: current software doedsupport ddderlogic prograning, only suportanguage programming
6.8.5.1Application Example

The apgication example illustrates the programming of common instructions:

Case 1: 16bit Addition Instruction

MOVWDR D3 R100 ##Set the starting point of a program;

ADDWDP D1000 P113 R29  ##The value of P0113 added to immediate operand 10@Be send
result to R29 area
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MOVWRP R29 P114 ##Send the result of R29 into Po114, it is convenient to check;

JUMP R100 ##Echoing first sentence, maintain the program in running status;

Case 2: 16bit Subtraction Instruction

MOVWDR D3 R100 ##Set the starting point of a program;

SUBWDP D1000 P113 R29 ##lmmediate operand 1000 subtracts the value of P0113, send the
result into R29 area

MOVWRP R29 P114 ##Send the result of R29 into Po114, it is convenient to check;
JUMP R100 ##Echoing with first sentence, maintain the program in running
status;

Case 3: 16bit Multiplying Instruction
MOVWDR D3 R100 ##Set the starting point of a program;
MULWDP D100 P113 R29 ##Multiplying immediate operand 100 and the vaR0113, send
theresult into R29 and R30 area;
##R30 stores higbit, R29 stores lovbit;

MOVWRP R29 P114 ##Send the result of R29 into Po114, it is convenient to check;
JUMP R100 ##Echoing with first sentence, maintain the programuimmng
status;

Case 4: 16bit Division Instruction

MOVWDR D3 R100 ##Set the starting point of a program;

DIVWDP D100 P113 R29 ##Dividing immediate operand 100 by the value of P0113, send the
result into R29 and R39 aredR30 stores remairad;

MOVWRP R29 P114 ##Send the result of R29 into Po114, it is convenient to check;
MOVWRP R30 P115 ##Send the remainder into Po115, it is convenient to check;
JUMP R100 ##Echoing with first sentence, maintain the program iming
status;

Case 5: Logic and Instruction

MOVWDR D3 R100 ##Set the starting point of a program;

LD B48 ##Judge DI1 status;

OR B49 ## AOROInNstru
OUT B64 ##Send the result into DO1;

JUMP R100 ##Echoing with first sentence, maintain the program in running

status;

Case 6: Logic and Instruction
MOVWDR D3 R100 ##Set the starting point of a program;

LD B48 ##Judge Ddfatus;
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AND B49 ## AANDO instr
OUT B64 ##Send the result into DO1,

JUMP R100 ##Echoing with first sentence, maintain the program in running

status;

Case 7: Logical block and Instriction

MOVWDR D3 R100 ##Set the starting point of a program;

LD B48 ##Judge DI1 status;

MC B464 ##Set B464 valid if DI1=1, meanwhile, execute the program between
MC and MCR.

LD B49 ##Judge DI2 status;

LD B50 ##Judge DI3 status;

LD B51 ##Judge DI4 status;

ANB ##AANDO instr

OUT B64 ##Send the result into DO1

MCR ##

JUMP R100 ##Echoing with first sentence, maintain the program in running

status;

Case 8: Program Control Instruction Example
MOVWDR D3 R30 ##Set program jump address

LD B48 ##Judge DI1 status

MC B46&4 ##Set B464 valid if DI1 is enabled, meanwhile, the code between MC and
MCR in executing status;

LD B49 ##Judge DI2 status;

MPS ##Current logic status pushes into stack

LD B51 ##Judge DI4 status

ANB ##0ANDO instruction for

OUT B64 ##Output result into DO1

MCR ##Main control program reset

MRD ##Read stack logic

OUT B65 ##Stack logic outputs to DO2

MPP ##Popup stack logic

INV ##Reversing current logic

OUT B66 ##Output current logic to DO3

JUMP R30 ##Jump to R30 address, program continues to execute
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6.8.6 Built-in PLC Communication Operation

6.8.6.1 MODBUS Address

MODBUS address of PL area start from 1000, see details foribRltC address as table below:
Table 1: MODBUS address of builtin PLC area

Address Content Range Remarks
1170 PLC start 01
1172 PLC start address 0" 2000
1174 PLC reset 01

6.8.6.2 DEBUG function of buiin PLC

Table 2: MODBUSAddress and Contents

Address Content Range Remarks
10000 Debug Mode WR
10001 Single step execution WR
10002 Running to breakpoint WR
10003 Breakpoint address WR
1175 Currentaddress RO
10100

- 10355 Data of RO R255 WR

Table 3: DEBUG Mode Function

. Debu . Runningto | Breakpoint

Action modeg Single step breakpgint addrre)zss
Running to breakpoint address N, th 1 0 1 N
enter single step mode.
In single step mode, singiepexecutes
one instruction, and singktep executg 1 1 0 N
automatic reset
Pause in current instruction 1 0 0 N
Run the program normally 0 0 0 N
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VIl . Adjustments
7.1 Summary

Servo drive needs rapid, accurate drive motor to tREEKPLC or its internal setting instructions. To
achieve the requirements, reasonable adjustments for servo gain must be made.
The general process of gain adjustment shows as below:

Inertia Offline or online
Identification inertiaidentification

Se'figi_d Rigid Selection

ection

YES? T
M Vibration?
NO?
< Test Run > Equipment test running

T : Notch filter function etc.

S\l/le)t;l;aip(;]n See chapter 7.5 for reference
ess

Processing meet

the needs?
NO?
Manual gain adjustment
M anual -—- Seechapter 7.4.3 for reference
Adjustment

Fig 7.1.1Gain adjustment flow chart
Note:
0 s tecommended that jog test running firstly before gain adjustment to ensurethe normal
running of motor;
0 Servo gain can be s eéarametgrs(poditietoog, speeddom filter, on o f
load rotational inertia ratio etc.), they infles with each other, therefore, the setting of servo gain
must consider the balance of each parameter;
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7.2 Inertia ldentification

After motor is connected to mechanical equipment or motor is installed in load simulator, servo drive
needs t o fiatonalidesti®of cumeat equipment before test running for normal production. It
is convenient for user to adjust related parameters, and make the servo system run in proper rotational

inertia.

Load inertia ratio=(the total rotational inertia of mechacal load )/(the rotational inertia of motor
itself)

Load inertia ratio is important parameter of servo system. Set the load inertia ratio correctly is helpful for
finishing the debug rapidly. Load inertia ratio can be set either manually or by inattenatic
identification.
Servo drive provides two kinds of inertia identification methods:
1) Offline Inertia Identification

Use Arotational inertia identification functio

inertia identification;
2) Online Inertia Identification

Servo drive identifies current load inertia automatically according to the load condition, the

identified value writes to Arotational inertia

AN

1. If actual load inertia ratio is big and the drive gain is low, motowill be slow and cannot meet the
requirements; user can increase the rigidity by Po010 to learn the inertia again;
2. If vibration occurs in the process of inertia learning, user should stop inertia learning

Immediate and lower the gain;
7.2.1 Offline Inertia Identification

Servo drive can drive the load running by servo motor according to forward/reverse curve to calculate the
rotational inertia ratio of load and confirm the rotational inertia.

Before running offline inertia identification, confirmeftontent below firstly:

1) The movable distance of motor should satisfy one requirement

Before offline inertia identification, make sure the limit switch is installed in machinery, and ensure that
motor has the movable distance of over 1 cycle for eachafdrand reverse to prevent accident from

overdistance in the process of inertia identification; Check the movable distance in the stop position of
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current motor is larger than the setting value of Po015, if not, the distance can be increased properly.

2) Estimate load inertia ratio(Po013)

a) Preset Po013 as a bigger initial value;

400 of initial value is recommended as preset value, gradually increase till the displayed value in keypad
can be updated with the actual value in the process of identification.

b™ Increase the rigidity level of the servo drive properly:

Increase the rigidity level (Po010) properly to meet the requirements of inertia identification.

General operation process of offline inertia identification shows as below:

Servo enabled,
green light

Current rotational
inertiaratio

Forward/reverse

Po008=1 identification

Increase
Po013
properly
Pressav key

No -
Display stable?

A

Yes
. . Studied inertiaratio
Finish write to Po013

Fig 7.2.10ffline rotational inertia setting flow chart

Related Parameters:

1) Motion range of offline rotational inertia identification(pulse)

Signal Name | Parameter Setting Range | Mf r &8s Content

Approximate value,
Motion range Po015 200~2147483647| o] Onetime identification action

finished in setting pulse range.

2) Inertia identification mode selection

Inertia identification mode selection [ speed |positiod forqué

Po008

Setting Range ‘ Unit ‘ Mfr é6s Effect
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0 No start function
1 Offline fwd/rev direction

identification. Immediate effect
. ) ) . N/A 0 )

2 Offline single direction Lost if

identification.

3 Online auto inertia identification

lllustration:

(1) Po008=0D Not start rotational inertia identification function.

(2) Po008=1 Offline fwd/rev direction identification, suit for the equipment with limit motion range.

(3) Po008=2 Offline single direction identification, suit for the equipment, which cannot reverse.

(4) Po008=3 Online automatic inertia identification; in thimode, servo drive maintains online
automatic identification status, when jog runni
rotational inertia.

3) Offline rotational inertia identification action gap time

Offline rotational inertiddentification action gap time [speed |positiod ftorqué

Po009 Setting Range Setting Unit Mfros Effect
10~2000 ms 100 Immediate effect
4) Motor accel/decel time when offline rotational inertia identification
Motor accel/decel time lspeed |positiod forqué
Po014 Setting Range Setting Unit Mfr 6s Effect
200~5000 ms 1000 Immediate effect

5) Rotational inertia ratio

Rotational inertia rat{@peedpositiontorgjie

Po013 Setting Range Setting Unit Mf r 6s Effect
1~30000 0.01 200 Immediate effect

Note: Rotational inertia identification just measures the inertia ratio, does not match
speedlocation parameter, therefore, please make sure that make the selection of rigidity after

finishing rotational inertia identification.
7.2.2 Online Inertia ldentification

Online automatic inertia identification:
When Po008=3, enter rotational inertia online automatic identification status, servo drive identifies
current load inertia automatibaaccording to load condition.

Note: The condition of online automatic inertia identification shows as below:
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O« O« O¢ O

(o8

Max rotary speed is higher than

The acceleration/ decel e300@rpm/ n

The machinery that

Sl ow changing of |l oad inerti
Mechani cal clearance is not
Start
Servo enabled
OFF
Set Po008=3
Servo enabled
ON

A

PC/PLC running,
Motor running

Real-time calculate
load inertiaratio
automatically

Fig 7.2.2 Online rotational inertia setting flow chart
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7.3 Gain Adjustment
7.3.1 Summary

To optimize the responsiveness of servo drive, the setting servo gain needs to adjust. Servo gain needs to
set for the combination of muliarameter, they influence with each other, and therefore, the adjustment
of servo gain must consider the relationship of each parameter.

In general, the machinery of high rigidity can improve response performance by increasing servo gain.
For the machinery of low rigidity, vibration may occur when increasing servo gain. Theieftne,
occasion of high response requirements, the machinery of high rigidity is needed to avoid mechanical
resonance.

The selection of position or speed response frequency must be decided by mechanical rigidity and
application occasion. In general, thechinery of high rigidity requires high response frequency, but
high response frequency can easily trigger mechanical resonance. If response frequency is unknown, user
can increase gain setting gradually to improve response frequency until the re$apgeses, then turn

down the setting value of gain. Related gain adjustment principle illustrates as below:

The rigidity of servo drive is the ability that motor rotor overcomes load inertia, which -dklfig

ability of motor rotor. The stronger servigidity is, the bigger corresponding speedp gain is, the

faster system response speed is.

Servo rigidity must use in conjunction with the rotational inertia of load, the bigger mechanical load
rotational inertia is, the lower the rigidity level isskrvo rigidity is higher than rotational inertia ratio,
high-frequency setexcited oscillation would happen; whereas, motor would response slowly and take
longer to reach the specified location.

Servosystem consists of three control loops, from ouisidpositiorloop, speedoop, current loop,

basic control diagram shows as below:

Speed
feedforward

Torque
feedforward
Current loop
P * 4 -
gain X control
Speed Toop
onstan

Position
Instruction

Jnpt |

Postion loop
gain

Speed
Cauculation

Encoder

Fig 7.3.1Servo drive internal frame diagram
Inside loop requires high responsiveness, system may not stable if not following the principle:
Thedefault current loop can ensure the responsiveness that is not need to adjust. The position loop gain,

speed loop gain and other auxiliary gain needs adjustment.
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7.3.2 Automatic Gain Adjustment

When automatic gain adjustment, use rigidity selection function (Po010), servo drive will generate one
group of matching gain parameter to satisfy the requirements of rapidity and stability.

A Make sure obtain load inertia ratio correctly before usingptitrameter of auto gain adjustment.

Related Parameter:

Rigidity Selection [ speed |positiod ftorqué
Po010 Setting Range Setting Unit Mfroés Effect
1~30 N/A 6 Immediate effect

Set P0o010 for rigidity selection, settinrange: 1~19, the bigger value is, the stronger rigidity is. System
will generate first group parameters of gain. The first gain group includes: first position loop gain Po301,
first speed loop proportional gain Po101, first speed loop integral time PixkdZpeed filter time
constant Po1§) first torque filter time constant Po214, first current loop bandwidth Po200.

Table 7.3.1 Rigidity Level and Related Parameters

Rigidity | 1° 1 1 1%speed | 1%current | 1% torque| Servo
Level position Speedloop speed loop| filter time | loop filter time | response
Po010 loop gain| proportional integral time| constant | bandwidth | constant | speed
Po301 gainPo101 P0102 Pol® P0200 Po214
1 384 100 5000 3200 1000 0
2 769 200 2500 1668 1000 0
3 1154 300 1666 1100 1000 0
4 1538 400 1250 830 1000 0
5 1923 500 1000 650 1000 0
6 2423 630 793 529 1000 0
7 2885 750 666 440 1000 0
8 3346 870 574 383 1000 0
9 3846 1000 500 330 1000 0
10 4308 1120 446 297 1000 0 Slow
11 4808 1250 400 260 1000 0 z
12 5270 1370 364 243 1000 0 Medium
13 5770 1500 333 220 1000 0 z
14 6231 1620 308 205 1000 0 Fast
15 6731 1750 285 190 1000 0
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16 7193 1870 267 178 1000 0
17 7693 2000 250 160 1000 0
18 8193 2130 234 156 1000 0
19 8655 2250 222 148 1000 0
20 9617 2500 200 130 1000 0
21 10578 2750 181 121 1000 0
22 11540 3000 166 110 1000 0
23 12502 3250 153 102 1000 0
24 13463 3500 142 95 1000 0
25 14425 3750 133 88 1000 0
26 15387 4000 125 83 1000 0
27 16349 4250 117 78 1000 0
28 17310 4500 111 74 1000 0
29 18272 4750 105 70 1000 0
30 19234 5000 100 66 1000 0

Mechanical connection mode:

The machinery with synchro belt driving, chain d

controlled by speed reducer or lesge machinery connected with ball bearings directly (Normal
wor king machine, handl i ng onnmeatedwittnball) scréivMraaching @ r y  d i
etc.)

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 cotinaanode (the bigger mechanical load is,

the lower rigidity level is ).

2) Se14 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 rigidélyded test running again

until satisfying the system requirement.

When changing rigidity level, speed loop gain and position loop gain will change too. After setting
rigidity level, user can still make a fistaning for the first gain group (not influeacigidity Po010).
The data of table above is related to the parameter of Po010 rigidity level, check the table above for

reference when rigidity selection.
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7.3.3 Manual Gain Adjustment

User can make fine adjustment manually when the automatic gaitragljisannot reach the expected

effect.
Table 7.3.2Manual Gain Adjustment Parameter Table
Parameter Name Parameter Name
P0101 | 1'Speed loop proportional gain Po135 | Gain 2 switch to gain 1 delay time
P0102 | 1'Speed loop integral time P0200 | 1% current loop bandwidth
P0103 | 2"Speed loop proportional gain P0201 | 2"%urrent loop bandwidth
P0104 | 2"Speed loop integral time Po214 | 1%torque filter time constant
Pol105 | 1'Speed loop time constant Po215 | 2"torque filter time constant
P0106 | 2"Speed loop filter time constant Po301 | 1*position loop gain
P0o107 | Torque feedforward gain P0302 | 2" position loop gain
Po108 | Torque feedforward gain filter Po303 | Position loop feedforward gain
Po130 | Gain switching mode Po306 | Position loop filtertime constant
Po131 | Gain switching speed Po343 | Position mode acel/decel time
P0132 | Gain switching pulse P0229 | Notch filter start
Po133 Position loop gain switching time P0217 | 1% Notch filter center frequency
Po134 | Speed loop gain switching time P0218 | 1°'Notch filter width
P0219 | 1°Notch filter depth P0220 | 2"Notch filter center frequency
P0221 | 2"Notch filter width P0222 | 2"Notch filter depth
P0223 | 3“Notch filter center frequency Po224 | 3 Notch filter width
P0225 | 3"Notch filter depth P0226 | 4" Notch filter center frequency
P0227 | 4"Notch filter width P0228 | 4" Notch filter depth
P0240 Vibration suppressiooentral P24l | Reserved
frequency
Po242 | Vibrationsuppressioitensity
(1) User Parameter lllustration
A) Position Loop Gain
1% position loop gain
Po301 Setting Range Setting Unit Mfroés \ Effect
1~30000 N/A o} Immediate effect
2" position loop gain
Po302 Setting Range Setting Unit Mfroés \ Effect
1~30000 N/A o} Immediate effect
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Position loop feedforward gain
Po303 Setting Range Setting Unit Mfrés \ Effect
0~1000 N/A 0 Immediate effect
Position filter time constant
Po306 Setting Range Setting Unit Mfroés \ Effect
1~10000 1ms 1 Immediate effect

Position loop gain decides the responsiveness of position control.The bigger setting valugdbethe

gain is, and rigidity is larger. In same frequency instruction pulse, the better following feature of position
instruction is, the lower position error is, and the shorter positioning setting time is, but overlarge setting
value could cause mechaalcshack or position overshoot. Internal servo drive uses feedforward
compensation for position control to narrow the positioning time, but the setting value is overlarge, it
may cause mechanical vibration.

If position control instruction changes smootlimgreasing gain can reduce the position following error;

if it does not change smoothly, lower gain can reduce the vibration of system.

B) Speed Loop Gain

1%'Speed loop proportional gain lspeed |position forqué
Pol101 Setting Range Setting Unit Mfrés \ Effect
0~30000 0.1Hz 600 Immediate effect
1%Speed loop integral time lspeed [position [torqué
Po102 Setting Range Setting Unit Mfrés \ Effect
0~10000 0.1ms 500 Immediate effect
2"%Speed loop proportional gain lspeed |positiod forqué
Po103 Setting Range Setting Unit Mfros \ Effect
0~30000 0.1Hz 240 Immediate effect
2"Speed loop integral time lspeed |position} forqué
Po104 Setting Range Setting Unit Mfros Effect
0~30000 0.1ms 1250 Immediate effect
1'Speed loop time constant [ speedpositidn
Po105 Setting Range Setting Unit Mfros Effect
1~20000 0.1ms 1250 Immediate effect
2"Speed loop filter time constant [ speedpositign
Pol106 Setting Range Setting Unit Mfros Effect
1~20000 0.1ms o} Immediate effect

Speed loop proportional gain decides the responsiveness of position control. The bigger setting value is,
the higher gain is, but oversize setting could cause mechanical resonance. The frequency in speed mode
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control is 4~6 times higher than that in pasitimode control, when position response frequency is
higher than speed response frequency, the machinery could shake or position overshoot. When inertia
ratio becomes larger, the speed response of control system goes down and becomes unstable. Generally
increase the speed loop gain, but when the speed loop gain is overlarge, vibration occurs in running or
stop status (abnormal sound), therefore, set the speed loop gain to 50%~80% of gain when vibration.
Increase speed response and integral time to redecwéinshoot of acel/decel; reduce integral time can
improve the rotation. Reducing speed control integral time can increase speed response and narrow speed
control error, but vibration and noise may happen.

Reduce the noises in speed mode and positiorejrindrease filter time constant can reduce noise but

could slow down the response.

C) Torque Loop Gain

1% current loop bandwidth lspeed |position forqué
Po200 Setting Range Setting Unit Mfroés \ Effect
10~3000 HZ o} Immediateeffect
2"%urrent loop bandwidth lspeed |position forqué
Po201 Setting Range Setting Unit Mfroés \ Effect
10~3000 HzZ o} Immediate effect
1% torque filter time constant lspeed |positiod forqué
Po214 Setting Range Setting Unit Mfrés \ Effect
0~30000 0.01ms o} Immediate effect
2" torque filter time constant lspeed |positiod forqué
Po215 Setting Range Setting Unit Mfrés \ Effect
0~30000 0.01ms o} Immediate effect

The larger current loop bandwidth is, the faster system response speed is, but the noise may be louder;

vice versa.
7.3.4 Gain Switch

Internal status or external DI can trigger gawitching function, which has effects below:
0 Switch t ovibratowiahibitian énithe idlé state of motor (servo enabled);

0 Switch to higher gain for narrowing positionin

0 Switch to higher gain for obtaining better 1ins
motor,
0 Switch different gain setting by external sign

(1) User Parameter
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Gain switching setting
Po130 Setting Range Setting Unit Mfroés Effect
0~6 N/A 0 Immediate effect

The setting of Po130 can realize the switchover between gain 1 and gain 2 according to different
conditions.

Gain 1 includes speed loop proportional gain 1(Po101), speed loop integral time 1(P0102) and position
loop proportional gaid(Po301) first speed looffilter time constant (P0105), torque filter time constant
(Po214).

Gain 2 includes speed loop proportional gain 2(P0103), speed loop integral time 2 (Po104) and positon
loop proportional gain 2(P82), speed loofilter time constant (Pol06)prque filter time constant
(P0215).

Parameter Content

P0130=0 No switch, default to use gain 1

P0130=1 No switch, default to use gain 2

P0130=2 Switch to gain 2mmediatewhen speed is higher than the setting value of Po13
speed is lower than Po131, after delay the setting time of P0135(0.1ms), sw
gain 1.

P0130=3 Switch terminal control, use gain 1 if the switching terminal defined in CN3 is|
invalid; use gair? if valid.

P0130=4 Switch to gain 2mmediatewhen position error is higher than the setting value
Po0132; If lower than Po131, delay the setting time of Po135 (0.1ms), switch t
1.

P0130=5 Switch to gain 2mmediatéfthere is pulse input; if there is no pulse input, delay
setting time of P0135(0.1ms), then switch to gain 1.

P0130=6 Switch to gain 2mmediatef there is pulse input; If there is no pulse input and

speed is lower than Po131, delay the settime of P0135(0.1ms), then switch t

gain 1.
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Pol31 Setting Range Setting Unit Mfros Effect
1~32000 0.1r/min 100 Immediate effect
Gain switching pulse Positio
Pol132 Setting Range Setting Unit Mfros \ Effect
1~32000 N/A 100 Immediate effect
Positon loop gain switching time
Setting Range SettingUnit Mfr és Effect
Po133 ;
1~32000 0.1ms 20 Immediate effect
The time from one gain switching to another gain smoothly.
Speed loop gain switching time
Setting Range Setting Unit Mfrds Effect
Pol34 ;
0~20000 0.1ms 100 Immediate effect
The time from one gain switching to another gain smoothly.
Gain 2 switch to gain 1 delay time
Setting Range Setting Unit Mfrds Effect
Pol135 0~32000 0.1ms 1000 Immediateeffect

When gain 2 switches to gain 1, delay the time set by Po135, then switch th

according to the setting of P0133.
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7.4 Vibration Inhibition

7.4.1 Vibration Inhibition Function

Mechanical system has certain resonant frequevitgn improving servo gain, resonance may generate,
which could notmake the gain improving continuously. There are 2 main schemes for vibration
inhibition:

1) Torque Instruction Filter(Po214 and Po215)

Torque instruction decays in high frequency by settiltgr ftime constant to realize vibrationinhibition.
2) Notch Filter

Notch filter can lower the gain of certain frequency to reach vibration inhibition.

The principle of notch filter shows as below:

Mechanical system
Amplitude-frequency
characteristics
Frequency
Notch
characteristics
Notch
bandwidth
Notch depth
K R
Frequency

Fig 7.4.1Inhibition principle of notch filter
Servo drive has 4 groups of notch filters; each notch filter has 3 parameters, which are notch filter
frequency, width level and depth level. Four notch filters either can be set manually or can be

configured as adaptive notch filter, at thistime each parameter is set by servo drive.

1%'Notch Filter 2" Notch Filter ~ 39 Notch Filter | 4™ Notch Filter
Frequency Po217 P0220 P0223 Po226

Width level Po218 Po221 Po224 Po227
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Depth level Po219 Po222 Po225 Po228

7.4.2 Lowfrequency Vibration Inhibition Function

If the mechanical load end is long and heavy, end is likely to vibrate when emergency stop to influence
positioning. The frequency of this kind of vibration is within 100Hz generally, which is lower than the
mechanical resonar frequency introduced in chapter 7.4.1, so is calleefleguency resonance. It can
reduce the frequency effectively by the function of4o@quency vibration inhibition.

Vibration-in
low frequency

Moving part

Screw
Servo
Motor Coupling

\ Work

bench
Fig 7.4.2 Low frequency resonance sketch map
(1) UserParameter
Vibration suppressioentralfrequency
Po240 Setting Range Setting Unit Mfroés Effect
50~2000 0.1Hz 2000 Immediate effect
Vibration suppressiointensity
Po24 Setting Range Setting Unit Mfros \ Effect
0~100 N/A 0 Immediate effect
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VIII List of parameters

Group Function code
No. | Group name shorten Descriptions
range
name
Monitor function group L group Lo-00~Lo-35 Monitor servo present status.
2 Utility function group S group S000~Se62 Set the utility function.
Po000~P0049 | Parameters related to system.
P0100~P0149 | Parameters related to speed loop.
. . P0200~P0249 | Parameters related to torque loop.
3 Main function group P group —
P0300~P0399 | Parametergelated to position loop.
P0o400~P0o449 | Parameters related to terminals.
Po500~P0549 | Parameters related to communication.
Motor parameter H group Ho000~ Ho049 | Parameters related to motor
Alarm record parameters| H group Ho300~ Ho330 | Parameterselated to alarm
6 High-speed counter PL group | PLOO0~PL199 | Parameters related to higpeed counter|
parameters

Instruction for parameters list:
(1) Instruction of parameter name
When the parameter is fireservedo, please do no

(2) Instruction of parameter units

The units of function selection parameters are N/A, they are no units.
(3) Instruction of control mode

The scopes of parameters are atve running modes.
(4) Instruction of Mfroés value

The Mfrdéds val W& ,ofi tpdrmametagdresi ¢ hfat t hi s par amet
matching servo motor. If servo motors are different, the parameters are different.

Theusemust enter correct user6s password i f you in
can not be modified, and Err will be displayed.

8.1 .1 Monitor function groug Lo-I T

The monitor mode can be used for monitoring the command value and servotinialistatus.

Parameter Display content Unit Remark
Lo-00 | Servodrive output current 0.1A
Lo-01 |Servodrive bus voltage \%
Lo-02 | Servo motor rotation speed 0.1r/min
Lo-03 | Servo motor feedback pulse displays high 5 digi 10000
Lo-04 | Servomotor feedback pulse displays low 5 digit§ Command unit
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Lo-05 | Servo motor feedback rotation displays high 5 d 10000

Lo-06 | Servo motor feedback rotation displays low 5 di¢ Command unit

Lo-07 | Given command pulse numbers display high5q¢ Command unit | Valid in position pulse mode

Lo-08 | Given command pulse numbers display low 5 di Command unit | Valid in position pulse mode

Lo-09 |Conmand pulse error numbers Command unit | Valid in position pulse mode
Lo-10 |Given speed 0.1r/min Valid in speed mode.

Lo-11 | Given torque 1% of rated torqy Valid in torque mode.

Lo-12 | Analog speed command display 0.1r/min Valid in analog speed mode
Lo-13 | Analog torque command display 1% of rated torqy Valid in analog torque mode
Lo-14 |DI8~DI5 statudisplay None

Kl

DI5
Open
Closed

O]
.

DI6

Open
Closed

P |lo|lm| |k|Oo|>

DI7

Open
Closed

~lo |0

DI8
Open
Closed

O (O

Lo-15 ‘ DI4~DI1 status display ‘ None

El R

DI1
Open
Closed

DI2
Open
Closed

P lo|m| |(Fk|lOo|>

DI3
Open
Closed

O (0

Di4

Open
Closed

oo
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Lo-16 ‘ The other output interface status display. ‘ None
O]

A ALM
0 Open
1 Closed
B ALO1
0 Open
1 Closed
C ALO2
0 Open
1 Closed
D ALO3
0 Open
1 Closed

Lo-17 | DO4~DOL1 status display | None

O]

A DO1
0 Open
1 Closed
B DO2
0 Open
1 Closed
C DO3
0 Open
1 Closed
D DO4
0 Open
1 Closed

Lo-18 Current temperature display of servo drive N

Lo-19 Rotation inertia display 0.01

Lo-20 Current output torque display %

Lo-21 Current gain group display N/A

Lo-22 Braking power display 10ms

) Oneloop pulsehigh 5 digits of motor absoly
Lo-23 position 100000
Lo-24 One_l_oop pulse low 5 digits of motor absol Command unit
position
Multi-loop pulse high 5 digits of motor absol
Lo-25 position 100000
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Multi-loop pulse low 5 digits of motor absol

Lo-26 position Command unit
Lo-27 All voltage 10mv

Lo-28 Al2 voltage 10mv

Lo-29 Mix error Command unit
Lo-30 Full closedloop feedback pulse numbers

Lo-31 Gantry sync error pulse nmbers

Lo-32 Reserved

Lo-33 Pulse numbers of higbpeed counter 1 Command unit
Lo-34 Pulse numbers of higbpeed counter 2 Command unit
Lo-36 Temperature of motor N

Note: This group of parameters can only be checked, not be set.

8.1.2 Utility function group (Sol T )

Software version

[Speeti [Positio [Torqué

So-00 Setting range Setting unit Mfr &s Effect
N/A N/A 0 0
So-00 is software version @&D20series servo drive. For example, if 100 is displayed, software version
1.00.
User 6s pas maedfyinglparanfeters bydnistake [Speelt [Positiof [Torqué
So01 Setting range Setting unit Mfr és Effect
0" 9999 N/A 0 Re-power on
Setting password is used to avoid modifying ¢

password is invalidnd users can modify parameters anytime. If users want to use this function, pleas
password for this parameter and restart servo, then this function is valid.
Most auxiliary function and main function parameters except monitor function paranstdre modified

when the password is input into this parameter. Or else Err will display.

Delay time for servo OFF [Speeli [Positiof [Torque
So02 Setting range Setting unit Mfr 6s Effect
0" 500 10ms 0 Immediateeffect
When braking motor is used, 8@ is delay time before servo drive is enabled. Please refer to 6.1.3 for
Delay time for electranagnetic braking OFF [Speeli [Positiof [Torque
So03 Setting range Setting unit Mfr 6s Effect
100 100 10ms 50 Immediate effect

When braking motor is used, B8 is delay timdor electre magnetic braking OFFPlease refer to 6.1.3 fo
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details.
Braking resistor value [Speefi |Positio [Torqué:
So04 Setting range Setting unit Mfr és Effect
8 1000 q o] Immediate effect

So-04 is used to set external braking resistor vafixéernal braking resistor can not be used with interna
braking resistor at the same time. Before connecting to external resistor, please remove jumper betw
and B3, then connect resistor to B1 and B2 terminal. Please refer to 6.1.7 for details.

Discharge duty ratio [Speett [Positiof [Torqué:
Mfr 6s Effect

0" 100 % 50

So05 Setting range Setting unit

Immediate effect

So-05 is used to set discharge duty ratio. The higher the duty ratio, the faster disgesde

Input power phastoss protection [Speeli [Positiof [Torqué:
Mfr és Effect

01 N/A o}

So06 Setting range Setting unit

Immediate effect

0 phaseloss protection is invalid I phaseloss protection is valid

ServoOFF stop mode [Speet! [Positiof [Torqué:
Mfr 6s Effect

0 2 N/A 0

So-07 Setting range Setting unit

Immediate effect

0 Free stop
Dynamic brakeThis function is valid only when servo drive tdysiamic brak.

2: FastenabledFor fast enale requiremerit after power on servo drive 10 ms, servo drive is enabled.

Delay timeof dynamic braking [Speeli [Positiof [Torqué:
So08 Setting range Setting unit Mfr és Effect
100 30000 0.1ms 5000 Immediate effect
Servo drive displajtems [Speeti [Position [Torqué
So09 Setting range Setting unit Mfr és Effect
0 37 N/A 2 Immediate effect
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Setting value Definition Setting value Definition
0 Servo driveoutput current 19 Rotating inertia display
1 Servo drive bus voltage 20 Output torque display
2 Servo motor rotating speed 21 Current gain group
Servo motor feedback pulse . .
8 displays high 5 digits. 22 Discharge time
4 Servo motor feedback pulse 23 Encoder absolute position high
displays low 5 digits. digit pulse
Servo motor feedback rotatiorn Encoder absolute position low
5 . . L 24 o
displays high 5 digits. digit pulse
6 Servo motor feedback rotatiorn o5 High 5 digits of number dfurns of
displays low 5 digits. encoder absolute position
Given command pulse numbe Low 5 digits of number of turns o
7 . . . 26 .
display high 5 digits. encoder absolute position
8 Given .command puI;g numbe 27 Al voltage
display low 5 digits.
9 Given command pulse error o8 A2 voltage
numbers
10 Given speed 29 Combined deviation
11 Given torque 30 Closeloop feedback
12 Analog speed command displg 31 Gantry synchronous deviation
13 Analog torque command displa| 32 Reserved
14 D18~D15 status display 33 Hight- speedcounter 1
15 D14~D11status display 34 Hight- speed counter 2
16 Other outpgt interface status 35 PLC monitor
display
17 D4~D1 status display 36 Motor temperature
18 Drive curr_ent temperature 37 Motor shaft position
display
Record of the lateshalfunction typ [Speet! [Position [Torqué
So10 Setting range Setting unit Mfr 6s Effect
N/A N/A o} o}

So-10 can only be checked, not be modified.

Record of malfunction type for last but one

[Speet! [Position [Torqué

So11

Setting range

Setting unit

Mfr 6s Effect

N/A

N/A

0 0
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Record of malfunction type for two but one [Speefi [Position [Torque

So12 Setting range Setting unit Mfr és Effect
N/A N/A 0 0
JOG speed [Speefi |Positio [Torque
So13 Setting range Setting unit Mfr és Effect
0" 30000 0.1r/min 1000 Immediate effect
JOG run [Speeti [Position [Torqué:
So14 Settingrange Setting unit Mf r &s Effect
o} o} o} Immediate effect
Encoder disconnection protection [Speeti [Positiof [Torqué:
So15 Setting range Setting unit Mf r &s Effect
01 N/A 1 Immediate effect

0 close protection; 1:open protection

[Speefi |Positiof [Torqué:
Mfr os Effect
1000

Speed threshold of electromagnetic lerak

So-16 Setting range

0" 30000

Setting unit
0.1r/min

Immediate effect

When brak motor is used$So-16 isusedto setspeedhreshold of electromagnetic bealRefer to 6.1.3 for

details.
Forward run prohibited [Speet! [Position [Torque
So17 Setting range Setting unit Mf r &s Effect
01 N/A 1 Immediate effect

0: Invalid; 1Valid

WhenSo17=1, Se18=1 and external control terminals with the function efNH and RINH are allocated
the overtravel function is enabled. For security, the default setting b7 20d Sel8 are prohibited valid an
the signal input type is commariose cordct. So even malfunction occurs, the overtravel protection i
valid.

Reverse run prohibited

[Speeli [Positiof [Torqué:

So18 Setting range Setting unit Mfr 6s Effect
01 N/A 1 Immediate effect
0: Invalid; 1Valid
Refer to Sel7.
Analog monitorchannel 1 [Speeli [Positiof [Torque
So19 Setting range Setting unit Mf r &s Effect
0 3 N/A 0 Immediate effect
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Please refer to 6.2.5 for details.

Parameter setting Output analogontents Remarks
_ . Servodrive output current corresponding
S019=0 Servo drive output current 10V is controlled by S@0.
_ . Servodrive max bus line voltage correspond
So19=1 Servo drive bus voltage t0 10V is controlled by S@1.
_ . Servo motor rotation speed corresponding
S0-19=2 Servo motorotation speed 10V is controlled by S@2.
S0-19=3 Output voltage 0V + offset
Servodrive output current corresponding to 10V [Speett [Position [Torqué
S020 Setting range Setting unit Mf rvélse Effect
1~1000 0.1A 200 Effective Immediate
Servodrive max bus line voltage corresponding to 10V [Spee}l [Positiof [Torqué
So21 - - . A
Setting range Setting unit Mfr 6s Effect
1~500 v 500 Effective Immediate
Max rotation speedorresponding to 10V [Speeli [Position [Torque
So-22 Setting range Setting unit Mfr &s Effect
1~32000 0.1r/min 30000 Effective Immediate
Analog monitor voltage compensatian [Speeti [Position [Torqué
So24 Settingrange Setting unit Mf r &s Effect
-10000-+1000 mv 0 Effective Immediate
Electric angle identification [Speeli [Positiof [Torqué:
So-25 Setting range Setting unit Mf r &s Effect
04 N/A 0 Effective Immediate
Pleasaefer to the chapter 6.
Controlmode of fan [Speeli [Position [Torque
So-26 Setting range Setting unit Mfr 6s Effect
0 2 N/A 2 Effective Immediate

S0-26 is available for 15kw and above 15kw servo drive.
0: Fan is controlled by temperature.

L: As long agower on fan starts to run.

2: As long aservo drive runsfan starts to run.
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Fantemperature setting

[Speef! [Positio [Torque

So-27 Setting range Setting unit Mf rvélse Effect
10~100 °C 45 Effective Immediate
Poweroff brake [Speefi |Positio [Torqué:
So-28 Setting range Setting unit Mfr és Effect
01 N/A 1 Effective Immediate
O:invalid 1:valid
Poweroff brake time [Speeli [Positiof [Torqué:
So-29 Setting range Setting unit Mf r &s Effect
500 30000 0.1ms 1000 Effective Immediate
Setting of absolute position and relative position [Speeli [Positiof [Torqué:
So-30 Setting range Setting unit Mfr &s Effect
01 N/A 1 Effective Immediate
Setting value Definition Remarks
0 Absolute position In internal p.o_sitio.n absolute mode, encoder feedh
absolute position iadopted
Battery protection is shielded, in internal positi
1 Relative position | absolute mode, encoder feedback absolute positidin
adopted
Groungding protection [Speett [Position [Torque
S0-32 Setting range Setting unit Mfr és Effect
01 N/A 0 Effective Immediate
0:invalid 1:valid
Motor lockrotor protection [Speeli [Position [Torque
So34 Setting range Setting unit Mfr 6s Effect
01 N/A 1 Effective Immediate
0:invalid 1:valid
Overloadpre-alarm current [Speeli [Positiof [Torqué:
So-35 Setting range Setting unit Mfr 6s Effect
0" 800 % 120 Effective Immediate
Overload prealarm filter time [Speeli [Positiof [Torque
So0-36 Settingrange Setting unit Mfr és Effect
0" 1000 10ms 10 Effective Immediate
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Motor overload coefficient setting

[Speef! [Position [Torqué

So-37 Setting range Setting unit Mfr és Effect
1" 500 % 100 Effective Immediate
Please refer to 6.6.2 for details.
Under voltage protection of LI battery [Speeli [Positiof [Torqué:
So-38 Setting range Setting unit Mfr és Effect
01 N/A 1 Effective Immediate
0:invalid 1:valid
Overtravel limitfunction [Speet! [Position [Torqué
So0-39 Setting range Setting unit Mfr és Effect
0 2 N/A 1 Effective Immediate
0:invalid 1:valid
Delay time of lockrotor protection [Speefi |Positiof [Torqué:
S0-40 Setting range Setting unit Mfr 0s Effect
100 1000 10ms 100 Effective Immediate
Setting mechanical origin [Speeli [Position [Torque
So41 Setting range Setting unit Mfr &s Effect
01 N/A 0 Effective Immediate
0:invalid 1:valid
Alarm output duty ratio [Speeli [Positiof [Torqué:
So42 Setting range Setting unit Mfr és Effect
1" 100 % 100 Effective Immediate
Encoder reset [Speeli [Positiof [Torqué:
So43 Setting range Setting unit Mfr 6s Effect
01 N/A 0 Effective Immediate
0:invalid 1:valid

So43 is used to reset motor encoder when encoder alarm occurs. User must hold down SET key to

keypad panel.

So44

Paramtercopy [Speeli [Position [Torqué
Setting range Setting unit Mfr 6s Effect
Four parameter N/A 0000 Effective Immediate
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bl OO0
T A Copy function
0 Invaid
1 vaid
B | Copy motor parameter
0 Invalid
1 valid
C | Copy gain parameter
0 Invalid
1 valid
Copy notch filter
D parameter
0 Invalid
1 valid
FPGA software version [Speefi |Positio [Torqué:
So-46 Setting range Setting unit Mfr &s Effect
o} N/A o} Effective Immediate
Display 100 means version 1.00
Password for mmtor parameter [Speeli [Positiof [Torqué:
So48 Setting range Setting unit Mfr és Effect
0" 9999 N/A 0 Effective Immediate
WhenSo-48is 1, motor paramet@&an be set.
Revert to Mfros value [Speeli [Positiof [Torqué:
So49 Setting range Setting unit Mfr és Effect
01 N/A 0 Repower on

0: invalid 1:valid
When there is disorder with par ame4d=d.rThe pacedure Mf
set Se49=1 and press SET key for 0.5s, wait for 5 seconds, then power down and repower on, all pa|

will revert to Mfrés value.
&\Nhen servo drive is enabl ed, revert to Mfro
Motor overheat protection [Speet! [Position [Torqué
So-50 Setting range Setting unit Mfr 6s Effect
01 N/A 0 EffectiveImmediate

O:invalid 1:valid

Motor disconnected protection of temperature detection [Speel [Positiof [Torqué

So51 Setting range Setting unit Mfr és Effect
01 N/A 1 Effective Immediate
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0: invalid 1:valid

Encoder pulse filtering coefficient [speelpositiof
So52 Setting range Setting unit Mfr és Effect
0~1000 N/A 0 Effective Immediate
WhenSe5 2 1 0, t h ewhichdgratiar timé ielowerlthah So-52/30MHz)swill be filtered.
Torque unreached protection setting
Sod4 Setting range Setting unit Mfr és When enabled
0~1 N/A 1 Effective Immediately
Torque unreached time
So85 Setting range Setting unit Mfr és When enabled
1" 100 10ms 10 Effective Immediately
Analog monitor channel 2 [Speet! [Position [Torqué
So61 Setting range Setting unit Mfr és Effect
0 3 N/A 0 Effective Immediate
Setting Definition Remarks
value
0 Servo drive output current Determined by50-20
1 Servo drive output voltage Determined by50-21
2 Servo motor speed Determined bys50-22
Offsetvoltage is determined
+
3 Output voltage 0V + offset by S062.
Voltage compensation for Analog monitor channel 2 [Speett [Position [Torqué:
So62 Setting range Setting unit Mfr 6s Effect
-10000 10000 mv 0 Effective Immediate
8.1.3 Main function group™ Pol T 1
Motor code ISpeel! [Positiof [Torqué
Po000 Setting range Setting unit Mfr 6s Effect
o} N/A o} o}
Po000 is motor code, user can check motor parameter by Po000.
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PoOQ

Setting ofControl mode andotary direction

ISpeefi |Position [Torqué

Setting range Setting unit

Mfr 6s

Effect

Two-parameter N/A

11

Repower on

FI

X Control mode setting

0 Internal register speed mode

1 Position pulse mode

2 Internal register torque mode

3 Analog speed mode

4 Analog torque mode

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 | Mix mode of internal register speed and analog speed

9 | Mix mode of internal fegister speed and analog torque

10 |Mix mode of internal register speed and internal register position
11 | Mix mode of internal register torque and position pulse
12 | Mix mode of analog speed and position pulse

13 | Mix mode of analog torque and position pulse

14 Mix mode of position pulse and internal register position
15 Mix mode of analog speed and internal register torque
16 Mix mode of analog torque and internal register torque
17 | Mix mode of register torque and internal register position
18 | Mix mode of analog speed and analog torque
19 Mix mode of analog speed and internal register position
20 Mix mode of analog torque and internal register position
21 Bus control mode
22 Built-in PLC control mode

Y Motor forward direction

0 |Clockwise as viewed from the servo motor shaft

1 | Counterclockwise as viewed from the servo motor shaft

PoO@

Max speed (Absolute value)

[Speetl [Position [Torqué

Setting range Setting unit

Mf r 6s

Effect

0" 10000 r/min

0

Effective Immediate

Po002 is motor max speed limit, which is valid for forward and reverse running.

PoOGB

Numeratorof frequencydivision numberof Encodermpulse

ISpeeli [Position [Torqué
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Setting range

Setting unit

Mf r 6s

Effect

1" 65535

N/A

0

Effective Immediate

Encoder frequencdivision numbefor each phasis set by Po003

PoOGt

Servo-on mode

ISpeedi [Position [Torqué

Setting range

Setting unit

Mf rvalse

Effect

01

N/A

0

Repower on

0: External terminal enabled, there must be input terminal, which &34 function.

1: Internal parameter enabled, which is determined by Po100.

Po0®

Denominatoiof frequencydivision numberof EncodempulselSpeell [Positiof [Torqué

Setting range Setting unit Mfr és Effect
1~21474836% N/A o} Effective Immediate
Change rate dbad inertia ISpeeli |Position [Torqué

Po00r Setting range Settingunit | Mf r &'s Effect
1~100 N/A 10 Effective Immediate
Rotary inertiamode ISpeefl [Positio [Torqué

Po0® Setting range Setting unit Mfr és Effect
0~3 N/A 0 Effective Immediate

0: Rotary inertiaidentificationis invaid

1: Off-line forward/reverse identification

2: Off-line singledirection identification

3: Online inertia auteidentification.Inverter keeps in eline auteidentification, if inverter is jog

running,

keypad will display otary inerta, notQJOGa

PoO®

Intervaltime of off-line rotary inertia indentification

ISpeeli |Position [Torqué

Setting range Setting unit Mfr 6s Effect
10~2000 ms 100 Effective Immediate
Rigidity selection ISpeet! [Position [Torqué

PoQL0 Setting range Setting unit Mfr és Effect
1~30 N/A 6 Effective Immediate
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Rigidit | 1% speed loop speed | 1% 1 1% Correspondi| corresponding
yrank | positio | proportion | loop speed | current | torque | ng servo mechanical
Po010 | nloop | algainl | integr | loop loop filter response connection
gain Po101 al filter bandwid | time speed
Po301 timel | time th Po200| consta
Po102| consta nt
nt Po214
Pol(®
1 384 100 5000 3200 1000 0
2 769 200 2500 1668 1000 0
3 1154 300 1666 1100 1000 0
4 1538 400 1250 | 830 | 1000 0 Synchronous
5 | 1923 | 500 | 1000 | 650 | 1000 0 belt drive,
chain drive,
6 | 2423 | 630 793 | 529 | 1000 0 wave gear
7 2885 750 666 440 1000 0 reducer etc
8 3346 870 574 383 1000 0 z
9 | 3846 | 1000 | 500 | 330 | 1000 0 Ball screw
10 | 4308 | 1120 | 446 | 297 | 1000 0 controlied by
reducer or big
11 | 4808 | 1250 | 400 | 260 | 1000 | O size machinery
12 | 5270 | 1370 364 | 243 | 1000 0 connected to
13 5770 1500 333 220 1000 0 ball (for
14 6231 1620 308 205 1000 0 slow example:
15 | 6731 | 1750 285 | 190 | 1000 0 vA xg:;?:;
16 7193 1870 267 178 1000 0 mec’ilum machine,
17 | 7693 | 2000 | 250 | 160 | 1000 0 z moving
18 | 8193 | 2130 | 234 | 156 | 1000 0 fast machine)
19 8655 2250 222 148 1000 0 z
20 | 9617 | 2500 | 200 | 130 | 1000 0 Ball screw
21 | 10578 2750 | 181 | 121 | 1000 0 directly
connected
22 | 11540 3000 | 166 | 110 | 1000 | O machinery H
23 12502 3250 153 102 1000 0 igh-precision
24 13463 3500 142 95 1000 0 processing
25 | 14425| 3750 133 | 88 1000 0 machinery
26 | 15387 | 4000 125 | 83 1000 0 such as
machine tools,
27 16349 4250 117 78 1000 0 etc”
28 17310 4500 111 74 1000 0
29 18272 4750 105 70 1000 0
30 19234 5000 100 66 1000 0
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Rotay inertia ratio

ISpeeli |Positiof [Torqué

PoQL3 Setting range Setting unit Mfr és Effect
1~30000 0.01 200 Effective Immediate
Please refer to 7.3
Motion trail accel/decdime ISpeef [Position [Torqué
Po(14 Setting range Setting unit Mfros Effect
200~5000 ms 1000 Effective Immediate

Please refer

to 7.3

Motion range obff-line rotary inertia indentification

ISpeet! [Position [Torqué

Pod5 Setting range Setting unit Mfr és Effect
200~2147483647 N/A o} Effective Immediate
Please refer to 7.3
Z pulse frequenecylivision output width ISpeedi [Position [Torqué
Poa7 Setting range Setting unit Mfr és Effect
50~30000 N/A o} Effective Immediate
Please refer to 6.4.7 for details
Pluse output setting ISpeell [Positio [Torqué
Poal8 Settingrange Setting unit Mfr &s Effect
Four-parameter N/A 0001 Effective Immediate
T A| Z pulse output polarity
0 Negative
1 Positive
B | Z pulse command source
0 Motor shaft
1 Virtual shaft
c Command source of

pul se frequency-division

Motor shaft

Internal position given

Collector pulse input

High-speed counter 1

High-speed counter 2

G| |wN |k |O

Position command
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Virtual Z output period

ISpeefi [Position [Torqué

PoQL9 Setting range Setting unit Mfr és Effect
1~2147483647 N/A 10000 Effective Immediate
One Z pulse is outpyder number of Po019 pus|dsequencydivision sourcés determined by Po018.
Internal enabled ISpeefl [Position [Torqué
Pol00 Setting range Setting unit Mfr és Effect
0~1 N/A 0 Effective Immediate

0: External terminal enable@’here must be terminal being SENH.

1: Internal enabledwhcich is determined biypternalPo100.

First speed loop proportional gain

ISpeet! [Position [Torqué

Pol01 Setting range Setting unit Mfr &s Effect
0~30000 0.1Hz 600 Effective Immediate
Please refer to 7.3.3
First speed loop integrahin ISpeet! [Position [Torqué
Pol02 Setting range Setting unit Mfr &s Effect
0~10000 0.1ms 500 Effective Immediate
Please refer to 7.3.3

Pol03

Secondspeed loop proportional gain

ISpeet! [Position [Torqué

Setting range

Setting unit

Mf r 6s

Effect

0~30000

0.1Hz

240

Effective Immediate

Please refer

13.3.3

Secondspeed loop integraain

[Speet [Position [Torqué

Pol04 Setting range Setting unit Mfr 6s Effect
0~30000 0.1ms 1250 Effective Immediate
First speed loofilter time constant Speel
Pol05 Setting range Setting unit Mfr és Effect
1~20000 0.01ms o} Effective Immediate
Secondspeed loofiilter time constant Speel
Pol06 Setting range Setting unit Mfr é6s Effect
1~20000 0.01ms o} Effective Immediate
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Torque feedforward gain

Speefi [Positior

Pol07

Setting range

Setting unit

Mf r 6s

Effect

0~1000

N/A

0

Effective Immediate

In speed and position mode, torque feedforward signal multiplied by Po107 equals torque fgaitba
Increaing Po107 can improve responsiedynamic speed command and respasfgeosition command

and reduceosition error at constant speed.

Pol08

Torque feedforward gain filter

Setting range Setting unit Mfr és Effect
1~30000 0.01ms 100 Effective Immediate
Please refer to 7.3.3
Acceleration time (only valid in speed mode) Speel
Pal09 Setting range Setting unit Mfr 6s Effect
1~30000 1ms 200 Effective Immediate
Deceleration time (only valid in speed mode) Speel
Pol10 Setting range Setting unit Mfr &s Effect
1~30000 1ms 200 Effective Immediate
S curve accele/decel time Speel
Palll Setting range Setting unit Mf rvélge Effect
1~15000 1ms 100 Effective Immediate
S curvestart ISpeett
Pall12 Setting range Setting unit Mfr 6s Effect
0~1 N/A 0 Effective Immediate
0: S curve is not valid 1: S curve is valid
Internal speed given 1 [Internalregisterspeeh
Pall3 Setting range Setting unit Mfr 6s Effect
0~+32000 0.1r/min 1000 Effective Immediate
Internal speed given 2 [nternalregisterspeeh
Pal14 Setting range Setting unit Mfr és Effect
0~+32000 0.1r/min 2000 Effective Immediate
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Internal speed given 3

[Internalregisterspeeft

Pall5 Setting range Setting unit Mfr és Effect
0~+32000 0.1r/min 3000 Effective Immediate
Range of target speed Speel
Pall7 Setting range Setting unit Mfr és Effect
0~30000 0.1r/min 300 Effective Immediate
Rotation detection value Speel
Polls8 Setting range Setting unit Mfr &s Effect
0~30000 0.1r/min 300 Effective Immediate
Home searching ISpeet! [Position [Torqué
Pol19 Setting range Setting unit Mfr és Effect
Four-parameter N/A 0000 Effective Immediate

o] O O OO O

i .

Home searching mode

Reversal home searching

Forward home searching

Home searching mode

L eft-right position limitation as home reference

Input terminal ORGP as home reference

Nearest Z-phase pulse as home reference

Searching mechanical origin

Home searching mode

Deceleration to stop after arriving at home
reference

| oOlwNkolmklol>

D

Searching Z signal at second speed with opposit
direction after arriving at home reference

N

Searching Z signal at second speed with same
direction after arriving at home reference

Searchingthe rising edge of input terminal
ORGP as the Mechanical originat the second
speed with opposite direction after arriving at

the input terminal ORGP.

Home searching mode

Deceleration to stop after searching Z signal

D
0
1

Turn back to Z signal after searching Z signal

Pol20

Home/Mechanical origin searching at first speed

ISpeeli [Position [Torqué

Setting range

Setting unit ‘ Mfr és ‘
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0~20000 0.1r/min ‘ 500 ‘ Effective Immediate
Home/Mechanical origin searchiag second speed  |Speell |Positiof [Torqué
Pol21 Setting range Setting unit Mf r &s Effect
0~10000 0.1r/min 200 Effective Immediate
Home/Mechanical origin searching ISpeefl Position [Torque
acceleration/deceleration time
Pal22 Setting range Setting unit Mfr és Effect
0~1000 ms 0 Effective Immediate
Home searching offset pulse ISpeedi |Position [Torqué
Pol23 Setting range Setting unit Mfr &s Effect
'21474836:';~+2147483 N/A 0 Effective Immediate
Selection of home search function [Speet [Position [Torqué
Pol25 Setting range Setting unit Mfr és Effect
0~-3 N/A 0 Effective Immediate

0: No home searching 1:Auto-searchingvhen poweion

2:1/0 port trigger

3:Start Immediate

Speed value in the zero clamp Speeft
Pol26 Setting range Setting unit Mfr &s Effect
0 ~30000 0.1r/min 50 Effective Immediate
Zero clamp enabled Speeft
Pol27 Setting range Setting unit Mfr és Effect
0-~1 N/A 0 Effective Immediate
0: Zero clamp function OFF 1: Zero clamp function ON
Home searching signal duration time ISpeeti [Position [Torqué
Pol28 Setting range Setting unit Mfr 6s Effect
1-~30000 10ms 100 Effective Immediate
Home searching timeout ISpeetl [Position [Torque
Pol29 Setting range Setting unit Mfr és Effect
10~65535 ms 10000 Effective Immediate
50130 Gain switching setting Speelt
Setting range Setting unit ’ Mfr 6s ‘ Effect
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0~6 N/A 0 Effective Immediate
Parameter Content
P0130=0 | No switch, default to use gain 1
P0130=1 | No switch, default to use gain 2
P0130=2 | Switch to gain 2mmediate when speed is higher than the setting value of Poll

speed is lower than Po131, after delay the setting time of P0135(0.1ms), switch to

P0130=3 | Switch terminal control, use gain 1 if the switching terminal defined in CN3 is inva
use gain 2 if valid.

P0130=4 | Switch to gain 2 Immediate when position error is higher than the setting value of K
If lower than Po131, delay the setting time of P0135 (0.1ms), switch to gain 1.

P0130=5 | Switch to gain 2 Immediate ifthere is pulse input; if there is no pulse input, delay
setting time of P0135(0.1ms), then switch to gain 1.

P0130=6 | Switch to gain 2 Immediate if there is pulse input; If there is no pulse input and the

is lower ttan P0o131, delay the setting time of P0135(0.1ms), then switch to gain 1

Gain switching speed
Pol31 Setting range Setting unit Mfr és Effect
1~32000 0.1r/min 100 Effective Immediate
Gain switching pulse
Pol32 Setting range Setting unit Mfr &s Effect
1~32000 N/A 100 Effective Immediate
Positon loop gain switching time
Pol33 Settingrange Setting unit Mfr és Effect
1~32000 0.1ms 20 Effective Immediate
Speed loop gain switching time
Pol34 Setting range Setting unit Mfr 6s Effect
0~20000 0.1ms 100 Effective Immediate
Gain 2 switch to gain 1 delay time
Pol35 Setting range Setting unit Mfr és Effect
0~32000 0.1ms 1000 Effective Immediate

When gain 2 switches to gain 1, delay the time set by P0135, then switch tlaedonging to the settin
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of P0133.
Mechanical origin singkurn value ISpeet! [Positiof[Torqué
Pol36 Setting range Setting unit Mfr és Effect
0~214748364 N/A 0 Effective Immediate
Mechanical origin multturn value ISpeefl PositiofTorqué
Pol38 Setting range Setting unit Mfr és Effect
0~214748364 N/A 0 Effective Immediate
Forward running range pulse when overtravel protection [Speefl [PositiofTorque
Pol40 Setting range Setting unit Mfr &s Effect
0~214748364 N/A 0 Effective Immediate
Forward running range multiop numbers ISpeet! |Position[Torqué
when overtravel protection
Pal42 Setting range Setting unit Mfr és Effect
0~32000 N/A 1000 Effective Immediate
Reverse running range pulse when overtravel protection [Speel [Positiof[Torqué
Pol43 Setting range Setting unit Mfr &s Effect
0~2147483647 N/A 0 Effective Immediate
Reverse running range pulse when overtravel protection [Speell [Positiof[Torqué
Pol45 Setting range Setting unit Mfr és Effect
0~32000 N/A 1000 Effective Immediate
1% current loop bandwidth ISpeet! [Positiof[Torqué
Pa200 Setting range Setting unit Mfr 6s Effect
10~3000 HZ o} Effective Immediate
Please refer to 7.3.3
2"%urrent loop bandwidth ISpeefl [PositiofTorqué
Pa201 Setting range Setting unit Mfr és Effect
10~3000 HZ o} Effective Immediate
Please refer to 7.3.3
Inernalmax torque limit value ISpeet! [Positiof[Torqué
Pa202 Setting range Setting unit Mfr é6s Effect
0~800 1% of rated 200 Effective Immediate
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torque

Note:
1. When P0202 is larger than servo Max toruge, torque limit vaMexsservo motor toruge.

2.Too small a torque limit setting will result in insufficient torque.

Torque limiting by analog ISpeeli [Positiof[Torqué
Pa203 Setting range Setting unit Mfr és Effect
0~1 N/A 0 EffectiveImmediate

When P0203=0, torque limiting by analog is invalid, when Po203=1, torque limiting by analog is \
Torque limiting by analogakes input voltage of analog torque as control signal to limit tofiches

relation betweemnalog voltage antbrque limiting valueconforms to Po401.

Internal given torque ISpeefi [PositiofTorqué
P04 Setting range Setting unit Mfr &s Effect
1% of rated ] ]
-800~800 10 Effective Immediate
torque
Forward/reverse run prohibitedd emergency stop torgu  [Speefl [Positiof{Torqué
P07 Setting range Setting unit Mfr és Effect
1% of rated ) .
1~300 100 Effective Immediate
torque

When forward/reverse run prohibited signal or emergency stop signalits the max value o
instantaneous reverse stop torque of servo motor is limited within the range of this value, and thig

an absolute value, it works on both forward run and reverse run.

Forward max torque limit [Speell [PositiofTorqué
P08 Setting range Setting unit Mfr 6s Effect
1% of rated ] ]
0~800 100 Effective Immediate
torque
Reverse max torque limit Speell [PositionTorqué
Setting range Setting unit Mfr 6s Effect
Pa209
1% of rated ) .
0~800 100 Effective Immediate
torque
Speed Limit During Torque Control Torqué
Pa210 Setting range Setting unit Mfr és Effect
N/A 0~2 2 Effective Immediate
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P0210=0QUse thevalue set in P0211 as the speed limit.

P0210=1Inputs an analog voltage command as the servo motor speed limit value, this is valid fo

forward/reverse rotation.

P0210=2Use the lower value between max rotation speed Po002 and actual motor max sp&sibag

the speed limit.

Internal speed limit Torqué
P21l Setting range Setting unit Mfr és Effect
0~32000 0.1r/min 20000 Effective Immediate
Torque increasing time Torqué
Pa212 Setting range Setting unit Mfr és Effect
0~30000 0.1ms 0 Effective Immediate
Torque decreasing time Torqué
Pa213 Setting range Setting unit Mfr &s Effect
0~30000 0.1ms 0 Effective Immediate
A
TNm
Rated torque
Target torque
T(msl
~ 1" D A
“* pooi2 * < Po213™
1%torque filter time constant ISpeell [Positiof[Torque
Pa214 Setting range Setting unit Mfr és Effect
0~30000 0.01ms o} Effective Immediate
2" torque filter time constant ISpeell [Positiof[Torqué
Pa215 Setting range Setting unit Mfr és Effect
0~30000 0.01ms o} Effective Immediate

Please refer to 7.3.3
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Forward/reverse run prohibited torque setting Torqué
Pa216 Setting range Setting unit Mfr és Effect
0~1 N/A 1 Effective Immediate
0: Actual limit torque 920207  1:Torque limitis O
1% Notch filter center frequency [Speell [PositionTorqué
Pa217 Setting range Setting unit Mfr és Effect
50~30000 Hz 2000 Effective Immediate
1% Notch filter width ISpeell [Positiof[Torqué
Pa218 Setting range Setting unit Mf rvélse Effect
0~30000 Hz 5 Effective Immediate
1Notch filter depth ISpeell [Positiof[Torqué
Pa219 Setting range Setting unit Mfr és Effect
0~100 N/A 0 Effective Immediate
Please refer to 7.4.
2" Notch filter center frequency ISpeell [PositionTorqué
Pa220 Setting range Setting unit Mfr &s Effect
50~30000 Hz 2000 Effective Immediate
Please refer to 7.4.
2"Notch filter width [Speell [PositionTorqué
Pa221 Setting range Setting unit Mfr és Effect
0~30000 Hz 5 Effective Immediate
2" Notch filter depth ISpeell [PositionTorqué
Pa222 Setting range Setting unit Mfr 6s Effect
0~100 N/A 0 Effective Immediate
3Notch filter center frequency ISpeell [PositionTorqué
Pa223 Setting range Setting unit Mfr és Effect
50~30000 Hz 2000 Effective Immediate
3 Notch filter width Speefl [PositionTorqu
oo Speeh PositohTorqué
Settingrange Setting unit ’ Mf r 6s ‘ Effect
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0~30000 Hz ‘ 5 ‘ Effective Immediate
3 Notch filter depth [Speefl [PositionTorqué
Pa225 Setting range Setting unit Mfr és Effect
0~100 N/A 0 Effective Immediate
4" Notch filter center frequency ISpeell [Positiof[Torqué
Pa226 Setting range Setting unit Mfr és Effect
50~30000 Hz 2000 Effective Immediate
4" Notch filter width ISpeell [PositionTorqué
Pa227 Setting range Setting unit Mfr &s Effect
0~30000 Hz 5 Effective Immediate
4" Notch filter depth ISpeell [Positiof[Torqué
Pa228 Setting range Setting unit Mfr és Effect
0~100 N/A 0 Effective Immediate
Notch filter start ISpeell [PositionTorqué
Pa229 Setting range Setting unit Mfr &s Effect
0~3 N/A 0 Effective Immediate
0: Off
1:On
2: Notch filteris autesetting.
3: Clear filter data
Notch filter number ISpeel [Positiof[Torqué
Pa230 Setting range Setting unit Mfr és Effect
1~4 N/A 2 Effective Immediate
Resonancéhreshold ISpeell [Positiof[Torque
Pa231 Setting range Setting unit Mfr 6s Effect
1~30000 N/A 20 Effective Immediate

When resonancamplitudeis higher than P0231, the point is detectetkaenance point

Pa234

Gain of bad observer

[Speell [PositionTorqué

Setting range

Setting unit

Mf r 6s

Effect

0~1000

N/A

0

Effective Immediate
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Load torquecompensation masaiserigidity to somedegreeBut if it is settoo large there will be noise

Filter time of load observer ISpeefl |Position[Torque

Pa235

Setting range

Setting unit

Mfr 6s

Effect

0~30000

0.01ms

1000

Effective Immediate

Setting P0235 may compensate load torque and enhance system rigidity to some extent. If filter ti

to low, noise will increase.

Back EMF compensation coefficient ISpeell [Positiof[Torqué
Pa236 Setting range Setting unit Mfr &s Effect
0~1000 0.1% 500 Effective Immediate
Target torque range Torque
Pa237 Setting range Setting unit Mfr &s Effect
1~50 1% 2 Effective Immediate
Torque filter frequency [Torque
Pa238 Setting range Setting unit Mfr és Effect
1~ 1000 0.1Hz 10 Effective Immediate
Vibration suppressiocentralfrequency
Pa240 Setting range Setting unit Mfr &s Effect
50~2000 0.1Hz 2000 Effective Immediate
Vibration suppressiomtensity Positio
Pa242 Setting range Setting unit Mfr és Effect
0~100 N/A 0 Effective Immediate
Command pulse form ISpeell [PositionTorqué
Pa300 Setting range Setting unit Mfr 6s Effect
Four-parameter N/A 1000 Effective Immediate
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OO0

O
A Pulse mode
0 Direction+pulse
1 Pulsetpulse
2 Orthogonal pulse
(quadruplicated frequency)
B | Pulseinpuit filter frequency
0 4MHz
1 2MHz
2 1MHz
3 500KHz
4 200KHz
5 150KHz
6 80KHz
C Pulse logic :
PUL S negative logic
0| SIGN nggativelog%c
1 | PULSpositivelogic
SIGN positive logic
PUL S negative logic
2| SGN pggtivelog?c
PUL S positive logic
3| SIGN rEegative I(c))ggic
D |Frequency-division output
0 CCW phase output
1 CW phase output
1% position loop gain
Po301 Setting range Setting unit Mfr &s Effect
1~30000 N/A o} Effective Immediate
2" position loop gain
Pa302 Setting range Setting unit Mfr és Effect
1~30000 N/A o} Effective Immediate
Position loop feedforward gain
Pa303 Setting range Setting unit Mfr 6s Effect
0~1000 N/A 0 Effective Immediate
1% group electronic gear numerator Positio
P304 Setting range Setting unit Mfr és Effect
0~65535 N/A 0 Effective Immediate
1 electronic gear denominator
Pa305 Setting range Setting unit Mfr 6s Effec
0~65535 N/A 10000 Effective Immediate
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Position loop filter time constant
Pa306 Setting range Setting unit Mfr és Effect
1~10000 ms 1 Effective Immediate
Position reach pulses range
Pa307 Settingrange Setting unit Mfr és Effect
1~32000 N/A o] Effective Immediate
Positionpulse clear
Pa308 Setting range Setting unit Mfr &s Effect
Four-parameter N/A o} Effective Immediate
A Termina of inhibiting
command pulse
0 Invalid
Valid
1 | (INH-P must be allocated)
B Command pulse clear
0 Invalid
1 vdid
(CLR must be Allocated)
Position loop trackin
c error rat% unit 9
0 1 pulse
1 100 pulses
p | PositionToop tracking
alarm rate unit
0 1 pulse
1 100 pulses
Position error alarm pulses
Po309 Setting range Setting unit Mf r 6s Effect
1~32000 N/A o} Effective Immediate
Acceleration time of internal position 1 [Internalregistempositior
Pa310 Setting range Setting unit Mfr os Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal position 1 [Internalregistempositior
P31l Setting range Setting unit Mfr és Effect
0~32000 ms 100 Effective Immediate

29

6




SD20G Series

Acceleration time of inter|

nal position 2

[Internalregistemposition

Pa312 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal position 2 [Internalregistempositior

P13 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal position 3 Internalregistempositior)

Pa14 Setting range Setting unit Mf r o Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal position 3 [Internalregisterpositior

P15 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal position 4 [Internalregistemposition

P®B16 Setting range Setting unit Mf r o Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal positi@gn [Internalregistempositiorn

Pa317 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal positich [Internalregistemposition

P18 Setting range Setting unit Mf r o Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal positién [Internalregistempositior

Pa319 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal positidh [Internalregistermpositior

P20 Setting range Setting unit Mf r 6 Effect
0~32000 ms 100 Effective Immediate
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Deceleration time of internal positién [Internalregistermpositior
Po321 Setting range Setting unit Mf r &s Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal positich [Internalregistermpositior
Po322 Setting range Setting unit Mfr és Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal positian [Internalregistermpositior
P23 Setting range Setting unit Mfr &s Effect
0~32000 ms 100 Effective Immediate
Acceleration time of internal positich [Internalregistermpositior
Po324 Setting range Setting unit Mfr és Effect
0~32000 ms 100 Effective Immediate
Deceleration time of internal positi@&n [Internalregistempositior
P&25 Setting range Setting unit Mfr &s Effect
0~32000 ms 100 Effective Immediate
Filter time constanof position feedforward
Pa326 Setting range Setting unit Mfr és Effect
1~32000 0.0Ims 1000 Effective Immediate
No. of Position dviationalarm pulse
Pa327 Settingrange Setting unit Mfr &s Effect
1~30000 N/A o} Effective Immediate
Givenspeedf postion 1 [Internalregistempositiorn
Pa330 Setting range Setting unit Mfr és Effect
1~65535 0.1r/min 1000 Effective Immediate
Givenspeedf postion2 [Internalregistemposition
Pa331 Setting range Setting unit Mfr 6s Effect
1~65535 0.1r/min 1000 Effective Immediate
P332 Givenspeedf postion3 [Internalregistermposition
Setting range Setting unit Mfr és Effect
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1~65535 0.1r/min 1000 ‘ Effective Immediate
Givenspeedf postiond [Internalregistermposition

P33 Setting range Setting unit Mfr és Effect
1~65535 0.1r/min 1000 Effective Immediate
Givenspeedf postions [Internalregistempositior

Po334 Setting range Setting unit Mfr és Effect
1~65535 0.1r/min 1000 Effective Immediate
Givenspeedf postion6 [nternalregistemposition

P35 Setting range Setting unit Mfr &s Effect
1~65535 0.1r/min 1000 Effective Immediate
Givenspeedf postion? [Internalregistempositior

Pa336 Setting range Setting unit Mfr és Effect
1~65535 0.1r/min 1000 Effective Immediate
Givenspeedf postion8 [nternalregistemposition

Pa337 Setting range Setting unit Mfr &s Effect
1~65535 0.1r/min 1000 Effective Immediate
Unit of position gven speed [Internalregisterposition

Pa338 Setting range Setting unit Mfr és Effect
0~1 N/A 0 Effective Immediate

: Motor actual speed, has no relation vatactronic geatnit is 0.1r/min,

1: Treated blectronic gearunit is 0.01Khz.

Electronic gear ratio selection
P339 Setting range Setting unit Mfr 6s Effect
0~2 N/A 0 Effective Immediate
: First electronic gear ratio
1: Second electronic gear ratio
: Two groups of electronic gear ratio swithchover
FIR filter
P340 Setting range Settingunit Mfr és Effect
0~10000 0.1ms 0 Effective Immediate
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The large the value, the smoother servo drive running, however, response may become slow.

Pa341

Internal position mode selection

[Internalregisterpositior}

Setting range Setting unit Mfr és Effect
0~1 N/A 0 Effective Immediate
O:Incremental mode 1: Absolute mode
Internal position trigger [Internalregistemposition
Po342 Setting range Setting unit Mfr és Effect
0~1 N/A 0 Effective Immediate
0: no trigger 1: trigger
Acceleration/deceleration time in position mode
Pa343 Setting range Setting unit Mfr &s Effect
0~10000 ms 0 Effective Immediate
2°¢group electronic gear numerator
P44 Setting range Setting unit Mfr és Effect
0~2147483647 N/A 0 Effective Immediate
Please refer to 6.4.2.
2% electronic gear denominator
P46 Setting range Setting unit Mfr &s Effect
1~2147483647 N/A 10000 Effective Immediate
Please refer to 6.4.2.
Setting of multistage internal position
Pa348 Setting range Setting unit Mf rvélse Effect
Two-parameter N/A 20 Effective Immediate

EF—

Multistage position

function setting

Invalid

Valid

Stage numbers setting

Second position

w| N[ <]k |o|X

Third position
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Circulation times of multistage internal position
Pa349 Setting range Setting unit Mfr és Effect
0~30000 N/A 0 EffectiveImmediate
Please refer to 6.4.
Given postion of postion 1 [Internalregistemposition
Pa350 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postio [Internalregisterposition
Pa352 Setting range Setting unit Mfr &s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postioB [Internalregistemposition
Pa354 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postios [Internalregisterpositior
Pa356 Setting range Setting unit Mfr &s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postioB [Internalregistemposition
Pa358 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postiof [Internalregistemposition
Pa360 Setting range Setting unit Mfr &s Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postiof [Internalregistemposition
Pa362 Setting range Setting unit Mfr és Effect
-2147483647~+214748364 N/A 0 Effective Immediate
Given postion of postio8 [Internalregistemositior
Po364 Setting range Setting unit Mfr 6s Effect
-2147483647~+214748364 N/A 0 Effective Immediate

Please refer to 6.4
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Interval time 1

Internalregisterposition

Pa366 Setting range Setting unit Mf r 6 Effect
0~32000 ms 0 Effective Immediate
Interval time2 [Internalregisterpositior
Pa367 Setting range Setting unit Mf r 6 Effect
0~32000 ms 0 Effective Immediate
Interval time3 Internalregistempositior}
P68 Setting range Setting unit Mf r o Effect
0~32000 ms 0 Effective Immediate
Interval time4 [Internalregistempositior
Pa369 Setting range Setting unit Mf r 6 Effect
0~32000 ms 0 Effective Immediate
Interval time5 [Internalregistemposition
P&70 Setting range Setting unit Mf r o Effect
0~32000 ms 0 Effective Immediate
Interval time6 [Internalregistempositiorn
Pa371 Setting range Setting unit Mf r 6 Effect
0~32000 ms 0 Effective Immediate
Interval time7 [Internalregistemosition
Pa372 Setting range Setting unit Mf r o Effect
0~32000 ms 0 Effective Immediate
Interval time8 [Internalregistemposition
Pa373 Setting range Setting unit Mf r 6 Effect
0~32000 ms 0 Effective Immediate
Commandsourcein position pulse mode
Pa374 Setting range Setting unit Mf r 6 Effect
Fourparameter N/A 0001 Effective Immediate
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bOodQ
A | Pulsefrom Low-speed pulse
0 Off
1 On
B |Pulse from high-speed counterl)
0 off
1 On
C | Pulsefrominternal position
0 Off
1 On
D | Pulsefrom electronic cam
0 Off
1 On
Commandsourcein internal register position mode [Internalregisterpositior
P&75 Setting range Settingunit Mfr &s Effect
Fourparameter N/A 0100 Effective Immediate
OO0 d
A | Pulse from Low-speed pulse
0 off
1 On
B |Pulse from high-speed counterl)
0 Off
1 On
C | Pulsefrominterna position
0 off
1 On
D | Pulsefrom electronic cam
0 Off
1 On
Position feedback source
P76 Setting range Setting unit Mfr &s Effect
0~2 N/A 0 Effective Immediate
0: Position feedback root in motor motor shaft
1: Position feedback root in higépeed counter 1
2: Position feedback root in higgpeed counter 2
Position feedback pulse proportion numerator
P77 Setting range Setting unit Mfr és Effect
1~65535 N/A 1 Effective Immediate
b7 Position feedback pulse proportidenominator
Setting range Setting unit Mfr 6s ‘ Effect
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1~65535 N/A 1 Effective Immediate
Please refer t6.4.12
Mixed error remove turns
Pa379 Setting range Setting unit Mfr és Effect
0~32000 N/A 0 Effective Immediate
Please refer to 6.4.12
Mixed error alarm pulses
P80 Setting range Setting unit Mfr &s Effect
1~65535 N/A 1000 Effective Immediate
Please refer to 6.4.12
Gantry synchron gain
P81 Setting range Setting unit Mfr és Effect
1~30000 N/A 1000 Effective Immediate
Gantry position feedback source
Po382 Setting range Setting unit Mfr &s Effect
0~1 N/A 0 Effective Immediate
Gantry synchron alarpulse
Po383 Setting range Setting unit Mfr és Effect
10~65535 N/A 1000 Effective Immediate
Gantry synchron feedback proportion numerator
P84 Setting range Settingunit Mfr &s Effect
1~2147483647 N/A 10 Effective Immediate
Gantry synchron feedback proportion denominator
Po386 Setting range Setting unit Mfr 6s Effect
1~2147483647 N/A 10 Effective Immediate
Please refer t6.4.13
Fixed length interrupt
P88 Setting range Setting unit Mfr 6s Effect
Two-parameter N/A 00 Effective Immediate
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dd
A Interrupt fixed length function
0 Invalid
1 vaid
B | Interrupt fixed length release terminal
0 Invalid
1 valid
Max speed corresponding to analadtage Speed
Po400 Setting range Setting unit Mfr és Effect
1~10000 r/min o] Effective Immediate
Max torque corresponding to Analog torque Torqué
P01 Setting range Setting unit Mf rvélse Effect
1% of rated ] ]
1~800 100 Effective Immediate
torque
Al1 command zero drift compensation ISpeefl |Positiof[Torqué
Po402 Setting range Setting unit Mfr &s Effect
0~+5000 mv 0 Effective Immediate
Al2 torquecommand zero drift compensation ISpeell [PositionTorqué
Po403 Setting range Setting unit Mfr és Effect
0~+5000 mv 0 Effective Immediate
Analog speed command filter time constant ISpeell [PositionTorqué
Pol04 Settingrange Setting unit Mfr &s Effect
1~30000 0.01ms 200 Effective Immediate
Analog torque command filter time constant Torqué
Po405 Setting range Setting unit Mfr és Effect
1~30000 0.01ms 200 Effective Immediate
Al automatic zero set Speell [Torqué
Pol06 Setting range Setting unit Mfr 6s Effect
0~1 N/A 0 Effective Immediate
DI1 terminal function ISpeell [Position(Torqué
Pol07 Setting range Setting unit Mfr és Effect
Two-parameter N/A i Repower on
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DI2 terminal function

[Speefl [Position(Torque

Po408 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI3 terminal function [Speell [Position(Torqué
Pol09 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI4 terminal function ISpeell [Positiof[Torque
Po410 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI5 terminal function [Speell [Position(Torqu
Potll Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI6 terminal function |Speet [PositionTorqué
Po412 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI7 terminal function [Speell [Position(Torqué
Poi13 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DI8 terminal function ISpeet [PositionTorqué
Potl4 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DOL1 terminal function ISpeell [Positiof[Torqué
Poi21 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
DO2 terminal function [Speell [PositiofTorqué
Po422 Setting range Setting unit Mf Effect
Two-parameter N/A Repower on
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Po423

DO3 terminal function

[Speefl [Position(Torque

Setting range Setting unit Mfr és Effect
Two-parameter N/A i Repower on
DO4 terminal function ISpeell [Positiof[Torqué
Poi24 Setting range Setting unit Mfr és Effect
Two-parameter N/A i Repower on
ALM terminal function ISpeefl [PositiofTorque
Po425 Setting range Setting unit Mfr &s Effect
Two-parameter N/A i Repower on
Please refer to 8.1.7
Al zero drift alarm [Speel [Position(Torqué
Po426 Setting range Setting unit Mfr és Effect
100~5000 mv 2000 Effective Immediate
Analog terminal control Speed
Pod27 Setting range Setting unit Mfr &s Effect
0~1 N/A 0 Effective Immediate
0: Off 1:0On
Analog speed mode setting [SpeeliTorqué
Poi28 Setting range Setting unit Mfr és Effect
0~1 N/A 0 Effective Immediate
0: Analog command is set by Al1. 1:Analog command is set by 2l
Analog torque command source [Speell [Position(Torqué
Po429 Setting range Setting unit Mfr 6s Effect
0~1 N/A 1 Effective Immediate
Corresponding speed of lower limit voltage [Speell [Positiof[Torqué
Po430 Setting range Setting unit Mfr és Effect
-1000~1000 0.1% -1000 Effective Immediate

Please refer to 6.2
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P31

Corresponding speed of lower limit voltage

ISpeefl [PositiofTorque

Setting range Setting unit Mfr és Effect
-1000~1000 0.01v -1000 Effective Immediate
Pleaserefer to 6.2
Corresponding speed of upper limit voltage [Speell [Positiof[Torqué
Po432 Setting range Setting unit Mfr és Effect
-1000~1000 0.1% 1000 Effective Immediate
Please refer to 6.2
Upper limit voltage in speeahalog mode ISpeefl [Positiof[Torque
Po433 Setting range Setting unit Mfr &s Effect
-1000~1000 0.01v 1000 Effective Immediate

Please refer to 6.2

Torque corresponding to lower limit voltage in torque analog r&meefPositionTorque

Poi34 Setting range Setting unit Mfr &s Effect
-1000~1000 0.1% -1000 Effective Immediate
Please refer to 6.3
Lower limit voltage in torque analog mode [Speell [Position(Torqué
Po435 Setting range Setting unit Mf rvélge Effect
-1000~1000 0.01v -1000 Effective Immediate

Please refer to 6.3

Torque corresponding to upper limit voltage in torque analog iSpeeflPositionTorqule

Po436 Setting range Setting unit Mfr 6s Effect
-1000~1000 0.1% 1000 Effective Immediate
Please refer to 6.3
Upper limit voltage in torque analog mode [Speell [PositiofTorqué
Po437 Setting range Setting unit Mfr és Effect
-1000~1000 0.01v 1000 Effective Immediate

Please refer to 6.3
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DI1 filter time ISpeefl |Positiof[Torque

Po438 Setting range Setting unit Mf Effect
0~300@ N/A Effective Immediate
DI2 filter time ISpeell [Positiof[Torqué

Po439 Setting range Setting unit Mf Effect
0~300®@ N/A Effective Immediate
DI3filter time ISpeefl |Positiof[Torque

Po440 Setting range Setting unit Mf Effect
0~300® N/A EffectiveImmediate
D14 filter time ISpeell [Positiof[Torqué

Pod4l Setting range Setting unit Mf Effect
0~300@ N/A Effective Immediate
DI5 filter time ISpeell [PositiofTorqué

Pod42 Setting range Setting unit Mf Effect
0~300®@ N/A Effective Immediate
DI6 filter time ISpeell [Positiof[Torqué

Pot43 Setting range Setting unit Mf Effect
0~300@ N/A Effective Immediate
DI7 filter time ISpeell [PositiofTorqué

Pota4 Setting range Setting unit Mf Effect
0~300®@ N/A Effective Immediate
DI8 filter time ISpeell [Positiof[Torque

Pod45 Setting range Setting unit Mf Effect
0~300@ N/A Effective Immediate
Communication address ISpeell [Positiof[Torque

P00 Setting range Setting unit Mf Effect
1~254 N/A Effective Immediate

Please refer to chapter 10
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Communication mode

ISpeell [Position[Torque

P01

Setting range Setting unit Mf r 6 Effect
0~1 N/A 1 Effective Immediate
Please refer to chapter 10
Stop bit [Speell [PositiofTorqué
P02 Setting range Setting unit Mf r 6 Effect
0~1 N/A 0 Effective Immediate
0: 1bit 1:2 hits
Paritycheck selection ISpeefl [Positiof[Torqué
P03 Setting range Setting unit Mf r o Effect
0~2 N/A 0 Effective Immediate
0: No checkout 1:0dd 2: Even
Baud rate ISpeell [Positiof[Torqué
P04 Setting range Setting unit Mf r 6 Effect
0~5 bit/s 3 Effective Immediate

0: 2400 1:4800 2:9600 3:19200 4:38400 5:57600

P05

Permission of Read&Write

ISpeet! [Positiof[Torque

Setting range

Setting unit

o

Mf r

Effect

0~1

N/A

1

Effective Immediate

0: Permission of Read &Write, the communication data is allowed to be written into data register.
1: Prohibition of Read&Vrite, the communication commands are only executed, but they are not al

to be written into data register. If the servodrive is power off, data will be lost and they need to be

again.
8.1.4 Motor function group Ho-l T
Rated voltag®f servo motor ISpeell [Positiof[Torqué
Ho000 Setting range Setting unit Mf r 6 Effect
1~30000 \Y, o} Effective Immediate
Please set Ho000 according to servo motor nameplate.
Ratedcurrent of servo motor ISpeell [Positiof[Torqué
HoO0OL
Setting range Setting unit Mfr é6s ‘ Effect
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1~30000

0.1A

Effective Immediate

Please set Ho001 according to servo motor nameplate.

Max speed of servo motor

ISpeell [Positiof[Torque

Ho0® Setting range Setting unit Mf Effect
0~32000 r/min Effective Immediate
Please set Ho002 according to servo motor nameplate.
Rated speed of servo motor [Speell [PositionTorqué
Ho0® Setting range Setting unit | Mf Effect
1~32000 r/min Effective Immediate
Please set Ho003 according to servo motor nameplate.
Polepairs ISpeell [Position(Torqué
Ho004 Setting range Setting unit Mf Effect
1~30 pair Effective Immediate
If servo motor is 8 polses, Ho004 is 4.
Phase resistance ISpeell [PositionTorqué
HoOGb Settingrange Setting unit Mf Effect
0~65535 10%q Effective Immediate
D-axis inductance [Speell [PositionTorqué
Ho0Gs Setting range Setting unit Mf Effect
0~65535 10°H Effective Immediate
Q-axis inductance ISpeefl [PositionTorqué
Ho007 Setting range Setting unit Mf Effect
0~65535 10°H Effective Immediate
Back EMF line voltage effective value [Speell [PositionTorqué
HoOG8 Setting range Setting unit Mf Effect
0~30000 0.1Vv/1000 r/min Effective Immediate
Motor power [Speell [PositionTorqué
Ho011 Setting range Setting unit M f Effect
1~30000 0.01KW Effective Immediate
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Motor rotaryinertia

ISpeefi |Positiof[Torqué

Ho012 Setting range Setting unit Mf r 6 Effect
0" 2147483647 10%K g Am2 o} Effective Immediate
Encoderresolution ISpeell [Positiof[Torqué
Ho016 Setting range Setting unit Mf r o Effect
0" 2147483647 PPR o} Effective Immediate
Encoder installationangle ISpeefl |Positiof[Torque
HoO18 Setting range Setting unit Mf r o Effect
-2147483647~+2147483(
47 N/A o} Effective Immediate
Encoder installationangle ISpeell [Positiof[Torqué
Hol21 Setting range Setting unit Mf r 6 Effect
1~30000 N/A 500 Effective Immediate
8.1.5 Alarm RecordParameterd Ho2l I Ho3l T
Ho200 | ALO1' AL32 alarming times ISpeell [Positiof[Torqué
. Setting range Setting unit Mf r o Effect
Ho235 3 3 3 3
PN voltageat last time alarm [Speell [PositiofTorqué
Ho300 Setting range Setting unit Mf r 6 Effect
0 0 0 d
Currentat last time alarm [Speell PositiofTorqué
Ho30L Setting range Setting unit Mf r 6 Effect
0 0 0 o)
Motor speedt last timealarm [Speell [PositionTorqué
Ho3®@ Setting range Setting unit Mf r 6 Effect
0 0 0 d
PN voltageat seconddst time alarm ISpeetl [PositiofTorqué
Ho3 Setting range Setting unit Mf r 6 Effect
0 0 0 o)
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Current at secondabkt time alarm

ISpeell [Position[Torque

Ho304 Setting range Setting unit Mf s Effect
o] o] d
Motor speed at seconast time alarm ISpeell [Positiof[Torqué
Ho3(® Settingrange Setting unit M f S Effect
o] o] d
PN voltageat third bst time alarm [Speell [Positiof[Torqué
Ho306 Setting range Setting unit Mf s Effect
o] o] 4
Current at third st time alarm [Speell [PositionTorqué
Ho307 Setting range Setting unit | Mf s Effect
o] o] o]
Motor speed at thirdabt time alarm ISpeefl [Positiof[Torque
Ho3(8 Setting range Setting unit | Mf s Effect
o] o] o]
Alarm code at last time [Speell [PositionTorqué
Ho310 Setting range Setting unit Mf S Effect
o] o] o]
Alarm code at second last time ISpeell [PositionTorqué
Ho311 Setting range Setting unit Mf s Effect
o] o] o]
Alarm code at third last time [Speell [PositionTorqué
Ho312 Setting range Setting unit Mf s Effect
o] o] 6]
Alarm code at fourth last time [Speell [PositionTorqué
Ho313 Setting range Setting unit Mf S Effect
o] o] 0
Alarm code at fifth last time [Speell [PositionTorqué
Ho314
Setting range Setting unit Mf s ‘ Effect
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5 5 | 3
Alarm code at sixth last time ISpeefl [Position[Torqué
Ho315 Setting range Setting unit M f S Effect
o] o] d
Alarm code at seventh last time ISpeell [Position(Torqué
Ho316 Setting range Setting unit M f S Effect
o] o] o]
Alarm code at eighth last time ISpeell [PositionTorqué
Ho3l7 Setting range Setting unit | Mf s Effect
o] o] o]
Alarm code at ninth last time ISpeell [Positiof[Torqué
Ho318 Setting range Settingunit Mf s Effect
o] o] 4
Alarm code at tenth last time ISpeell [PositionTorqué
Ho319 Setting range Setting unit Mf S Effect
o] o] o]
Alarm time at last time [Speell [PositionTorqué
Ho320 Setting range Setting unit Mf s Effect
o] o] o]
Alarm time at second last time ISpeetl [PositiofTorque
Ho321 Setting range Setting unit Mf S Effect
o] o] 0
Alarm time at third last time ISpeell [Positiof[Torqué
Ho322 Setting range Setting unit Mf s Effect
o] o] 6]
Alarm time at fourth last time ISpeet [PositionTorqué
Ho323 Setting range Setting unit M f S Effect
o] o] 0
Ho324 Alarm time at fifth last time ISpeet |PositiofTorque
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Setting range Setting unit Mfr és Effect
o] o] o] o]
Alarm time at sixth last time ISpeefl [Positiof[Torque
Ho325 Setting range Setting unit Mf r &s Effect
o] o] o] d
Alarm time at seventh last time [Speell [PositionTorqué
Ho326 Setting range Setting unit Mfr és Effect
o] o] o] o]
Alarm time at eighth last time ISpeefl [Positiof[Torqué
Ho327 Setting range Settingunit | Mf r 6s Effect
o] o] o] 4
Alarm time at ninth last time [Speell [PositionTorqué
Ho328 Setting range Setting unit Mfr és Effect
o] o] o) o]
Alarm time at tenth last time ISpeell [Positiof[Torqué
Ho329 Setting range Setting unit Mfr &s Effect
o] o] o] o]
8.1.6 Highspeed counter parametefs PL 1 T 1
E-Cam Control ISpeefl PositiofTorqué
PLOOO Setting Range Setting Unit Mfr 6s Effect
Fourparameter N/A 0000 Immediate effect
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OO
L A Electronic cam
0 Close electronic cam
1 Open electronic cam
B Command resource
0 High counter 1
1 High counter 2
2 Internal position
3 Time
i C Trigger resource
0 Trigger immediately
1 DI2 trigger
2 CAPO Trigger
3 CAPL Trigger
D Detachment condition
0 No detachment
1 DI control
2 Out of range
E-cam Initial Position ISpeefl PositiofTorqué
PLOO1 Setting Range Setting Unit Mfr d&s Effect
-2147483647+2147483647 N/A 0 Immediate effect
E-cam Occlusion Contact ISpeefl PositiofTorqué
PLOO3 Setting Range Setting Unit | Mf r 6 's Effect
-2147483647+2147483647 N/A 0 Immediate effect
E-cam Occlusion Release Point ISpeell [Positiof[Torque
PLOOS Setting Range Setting Unit Mfr és Effect
-2147483647+214748364 N/A 0 Immediate effect
7
E-cam master axis numerator ISpeefi [Positiof[Torqué
PLOO7 Setting Range SettingUnit Mfr 6s Effect
1~+2147483647 N/A 1 Immediate effect
E-cam master axis denominator ISpeell [PositiofTorqué
PLO09 Setting Range Setting Unit Mfr 6s Effect
1~+2147483647 N/A 1 Immediate effect
DO valid initial position ISpeefl PositiofTorqué
PLO11 Setting Range Setting Unit Mfr 6s Effect
0~2147483647 N/A 0 Immediate effect
013 DO valid ending position ISpeell [Positiof[Torque
PLO1
Setting Range Setting Unit ‘ Mfr 6s ‘ Effect

316




SD20G Series

0-2147483647 N/A o | Immediate effect
E-cam Points ISpeefl PositiofTorqué
PLO15 Setting Range Setting Unit Mfr és Effect
5~720 N/A 5 Immediate effect
E-cam Pages ISpeefl PositiofTorqué
PLO16 Setting Range Setting Unit Mfr és Effect
0~14 N/A 0 Immediate effect
E-cam Table Refresh ISpeefi [PositiofTorqué
Setting Range Setting Unit Mfr és Effect
PLO17 0~-1 N/A 0 Immediate effect
0 Cam Table no refresh;
I Cam Table refresh;
E-cam Table Status ISpeefl [Positiof[Torque
Setting Range Setting Unit Mfr &s Effect
0-3 N/A 0 Immediate effect
PLO18 0 Ready to start
1 Waiting for engaged trigger;
2 Preengaged Status;
3 Running Status;
Master Axis Position ISpeefl PositiofTorqué
PLO19 Setting Range Setting Unit Mfr ds Effect
0~2147483647 N/A 0 Check
E-cam disengaged is captured again or not ISpeedl [Positiof{Torque
PLO21 Setting Range Setting Unit Mfr 6s Effect
0~1 N/A 0 Immediate effect

PL021=1, capture again. When selecting CAP trigger, the CAP and reset-speigth counter are need to se

same source.

Initial address of EEam adjustment ISpeell [Positiof[Torque

PLO22 Setting Range Setting Unit Mfr 6s Effect
0~300 N/A 0 Immediate effect

Master axis variation ISpeell [PositiofTorque

PLO23 Setting Range Setting Unit | Mf r 6 s Effect
-2147483647+2147483647 N/A 0 Immediate effect
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PLO25

Slave axis variation

ISpeefl |PositiofTorque

Setting Range

Setting Unit

Mf r 6s

Effect

-2147483647+2147483647

N/A

0

Immediate effect

PL100

High-speed counter 1 control command

ISpeed| |Positi

on[Torque

Setting Range

Setting Unit

Mfr 6s \

Effect

Fourparameter

0010

Immediate effect

i

High-speed counter Reset

[=1p>]

No Reset

Reset

High-speed counter enabled

T_DL

Disabled

Enabled

High-speed counter direction

Reverse

Rol0]| | +lom

Forward

CAP enabled

Close CAP function

| ll=]lw)

Open CAP function

PL101

High-speed counter 1 command source

lspeed |positiod forqué

Setting Range

Setting Unit

Mf rValse

Effect

Fourparameter

0100

Immediate effect

(B

o

Reset source setting

Software

DI8

DI7

CAP cormand sour ce

TDL

Software

DI8

DI7

Command source setting

L ow-speed pulse

High-speed pulse

DI8

DI7

Duty-cycle correction mode

Close

ROU||wNR o0 |INR oW N~ oD

Start

PL102

High-speed counter 1 compare register

lspeed |position ftorqué

Setting Range

Setting Unit

Mfr 6s

Effect

-2147483647~+2147483647

N/A

0

Immediate effect
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High-speed counter 1 periodic value

lspeefl [position [torqué

PL104 Setting Range Setting Unit | Mf r 0's Effect
-2147483647~+2147483647 N/A 0 Immediate effect
High-speed counter 1 count value Ispeed [position [torqué

PL106 Setting Range Setting Unit | Mf r 0's Effect
-2147483647~+2147483647 N/A 0 Check
High-speed counterl CAP value lspeed |position ftorqué

PL108 Setting Range Setting Unit | Mf r 6s Effect
-2147483647~+2147483647 N/A 0 Check
High-speed counter 2 control command lspeed |positiod ftorqué

Setting Range SettingUnit | Mf r &6s Effect
Four parameter N/A 0000 Immediate effect
mooaag
A High-speed counter Reset
0 No Reset
1 Reset
P LllO B | High-speed counter enabled
0 Disabled
1 Enabled
C | High-speed counter direction
0 Reverse
1 Forward
D CAP endbled
0 Close CAP function
1 Open CAP function
High-speed counter 2 command source lspeed |positior} ftorqué
PL111 Setting Range Setting Unit | Mf r 6's Effect
Fourparameter N/A 0100 Immediate effect
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mOOOd
A Reset source setting
0 Software
1 DI8
2 DI7
B 0. c%nelﬁl?%swrce
0 Software
1 DI8
2 DI7
C Command source setting
0 Low-speed pulse
1 High-speed pulse
2 DI8
3 DI7
D | Duty-cycle correction mode
0 Close
1 Start
High-speed counter 2 compare register lspeed [positio} [torque
PL112 Setting Range Setting Unit | Mf r 6's Effect
-2147483647~+2147483647 N/A 0 Immediate effect
High-speed counter 2 periodic value lspeed [position [torque
PL114 Setting Range Setting Unit | Mf r 6's Effect
-2147483647~+2147483647 N/A 0 Immediate effect
High-speed counter 2 count value lspeed [positior} [torqué
PL116 Setting Range Setting Unit | Mf r 6's Effect
-2147483647~+2147483647 N/A 0 Check
High-speed counter2 CAP value lspeed [positior} [torqué
PL118 Setting Range Setting Unit | Mf r &' s Effect
-2147483647~+2147483647 N/A 0 Check
High-speed pulse control
PL120 Setting range Setting unit Mfrés When enabled
Fourparameter N/A 0000 Effective Immediate
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(19T

T

High - speed pulse type

Direction+Pulse

Dipulse
Orthogonal pulse

High-speed pulse filtering
8MHz
4AMHz
2MHz
1MHz
500KHz
200KHz
150KHz

High-speed pulse direction
HPULS anti-logic, HSIGN anti-logic
HPULS positive logic, HSIGN positive logic|
HPULS anti-logic, HSIGN positive logic
HPULS positive logic, HSIGN anti- logic

Exchange HPULS and HSIGN

DI7/DI 8 filter time

800KHz

400KHz

200KHz

100KHz

40KHz

30KHz

16KHz

8KHz

o|~lo o slw N ko|gl|s | w Nk o0 ||ousjw ko || N | o P

4KHz

PL121

Internal command source

lspeefipositiontorque

Setting Range

Setting Unti

Mfr 6s

Effect

0~1

N/A

0

Immediate effect

0 Internal parameter RIOO
I Internal PLC

PL122

CAP1 indicating

lspeefipositionftorque

Setting Range

Setting Unti

Mfr 6s

Effect

N/A

N/A

d

PL123

CAP2 indicating

lspeebipositionftorque

Setting Range

Setting Unti

Mfr 6s

Effect

N/A

N/A

d

PL124

High-speed counter ihcrement

lspeebpositionftorque

SettingRange

Setting Unti

Mfr 6s

Effect

N/A

N/A

d

PL126

High-speed counter idcrement

lspeebpositionftorque
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Reach set value and maintain
Reach set value and continue to count]

Setting Range Setting Unti Mfr 6s Effect
N/A N/A o} o}
Low-speed Timer 1 Configuration
Setting Range Setting Unit Mfr és Effect
Two-parameter N/A 00 Immediate Effect
@dOd _
PL130 L X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count|
Y Count Source
0 1018
1 100ns
2 PLCstores B8
Low-speed timer 2 Configuration
Setting Range Setting Unit Mfr és Effect
Two-parameter N/A 00 Immediate Effect
@Od _
PL131 X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count
Y Count Source
0 10ns
1 100ms
2 PLCstores BM9
Low-speed timer 3 Configuration
Setting Range Setting Unit Mfr &s Effect
Two-parameter N/A 00 Immediate Effect
@O0 _
PL132 X Timer Mode
0
1

Y Count Source
0 10ns
1 100ns
2 PLC stores B450
Low-speed timer 4 Configuration
PL133 Setting Range Setting Unit Mfrés V Effect
Two-parameter N/A 00 Immediate Effect
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Gy

L5

1 | Reach set value and continue to count

Timer Mode

Reach set value and maintain

Y Count Source
0
1
2 PLC stores B451
Low-speed timer 1 set value
PL140 Setting Range Setting Unit Mfr és Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
Low-speed timer 2 set value
PL142 SettingRange Setting Unit Mfr és Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
Low-speed timer 3 set value
PL144 Setting Range Setting Unit Mfr és Effect
-2147483647~+2147483647 N/A 0 ImmediateEffect
Low-speed timer 4 set value
PL146 Setting Range Setting Unit Mfr és Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
Low-speed timer 1 current value
PL150 Setting Range Setting Unit Mfr d6s Effect
-2147483647~+2147483647 N/A o} Immediate Effect
Low-speed timer 2 current value
PL152 Setting Range Setting Unit Mfr d6s Effect
-2147483647~+2147483647 N/A o} 0
Low-speed timer 3 current value
PL154 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+2147483647 N/A o} o}
Low-speed timer 4 current value
PL156 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+2147483647 N/A o} o}
High-speed counter 1 set
PL160 Setting Range Setting Unit Mfr 6s Effect
Two-parameter N/A 00 Immediate Effect
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i | .
1 | Reach set value and continue to count
Y Count Source
0 0.1ns
1 FLC stores B432
High-speed counter 1 set value
PL161 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
High-speed counter 1 current value
PL163 Setting Range Setting Unit Mfr 6s Effect
-2147483647~+2147483647 N/A o} o}
High-speed counter 2 set
Setting Range SettingUnit Mfr 6s Effect
Two-parameter N/A 00 Immediate Effect
PL165 b DL X Timer Mode
0 Reach set value and maintain
1 |Reach set value and continue to count
Y Count Source
0 0. 1ns
1 PLC stores BA36
High-speed counter 2 set value
PL166 Setting Range Setting Unit Mfrds \ Effect
-2147483647~+2147483647 N/A 0 Immediate Effect
High-speed counter 2 current value
PL168 Setting Range Setting Unit Mfrds \ Effect
-2147483647~+2147483647 N/A o] 0
PLC Start Function
Setting Range Setting Unit Mfrés V Effect
PL170 0~1 N/A 0 Immediate Effect
0 Not start PLC function;
1 Start PLC function;
PLC Start Adress
PL172 Setting Range Setting Unit Mfrés V Effect
0~2000 N/A 0 Immediate Effect
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PLC Reset
Setting Range Setting Unit Mfrés V Effect
PL174 0~1 N/A 0 Immediate Effect

0: Not reset PLC function;
1: Reset PLC function;

Downloadof E-cam and PLC data
Setting Range Setting Unit Mfrdés V Effect
0~1 N/A 0 Immediate Effect

PL199
When user refreshemm tablewith PLC, if communicatiormode is adoptediser must set 1 t

address 1199nput cam table data, set cam table pofntere than 5) to address 1015and set
address 1017.
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8.1.7 Function setting of DI and DO

Programmable terminals include DI1~DI8. (The related parameters are from Po407 to Po414).
Input contactor type is used to select comropen or commoitlose interface type. For example,
when some malfunction occurs, servo drive must stop safely, which needs the ecoloseoswitch.

After changing these parameters, turn OFF the main ciadittontrol power supplies and then
turn them ON again to enable the new settings.

i

X Function Name
0 Servo on SON-
1 Alarm reset AL-RST
2 Forward torque limit FCL
3 Reverse torque limit R-CL
4 Internal speed selection 1 SD-S1
5 Internal speed selection 2 SD-S2
6 Internal speed direction control | SD-SDR
7 Zero speed CLAMP ZCLAMP
8 Gain switchover GAINUP
9 Reserved R
10 Pulse clear CLR
11 Common pulse prohibited INH-P
12 Emergency stop ESP
13 Reverse running prohibited R-INH
14 Forward running prohibited F-INH
15 Reserved

16 |Internal register position selection 1 SDO

17 |Internal register position selection 2 SD1

18 |Internal register position sdlectiond  SD2
19 | Internal register position hold HOLD

20 |Internal register position triggered CTRG
21 Home searching triggered SHOM
22 External reference origin ORGP
23 Forward analog speed F-AS
24 Reverse analog speed R-AS
25 Mode selection M-SEL
Y Input contactor type selection

0| External switch opened valid Common- closed)
1 External switch closed valid (Common- opened)

I d l Two- parameter mode refer to5.2.2

Fig 8.1.1 Setting programmable input terminal function
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Setting Function Name Instruction Signal
value type
0 Servo on SONH Servo on. Switch L.evel
trigger
A number of faults (Alarms) can bl Edge
1 Alarm reset AL-RST L )
cleared by activating AIRST. trigger
2 Forward torque limit F-CL Ser\(o drive output torque whenotor is L.evel
forbidden forward run. trigger
. Servo drive output torque when motor| Level
3 Reverse torque limit R-CL V 've outpu que w . v
forbidden reverse run. trigger
4 Internal speed selection|  SD-S1 | the combination of internal spee
. . . Level
selection 1 and internal speselection 2 trigger
5 Internal speed selection| SD-S2 | gets four kinds of internal speed.
Internal speed direction Motor run direction is controlled b Level
6 P SDDIR | SDDIR at the mode of internal regist{
control trigger
speed.
When the absolute value of speed is loy Level
7 Zero speeLAMP ZCLAMP | than the value of zero speed CLAMP, tricger
motor speed is 0 and position is locked 99
. . . . Level
8 Gain switchover GAIN-SEL | Gain switchover _eve
trigger
Int I iti d . Ed
9 nternat position mode STOP Internalposition mode stop . ge
stop trigger
10 Pulse clear CLR Posmor? 'deV|at|0n register returns to O Edge
the position mode. trigger
- Ext | pul dis invalid at t| Level
11 Command pulse prohibite INH-P X gr.na pUise command 1s invatld & _eve
position mode. trigger
12 Emergency sto ESP Motor stops urgentl Level
gency stop ps urgently. trigger
. . . Level
13 Reverse run prohibited R-INH Motor is forbidden reverse run. trigger
- . . Level
14 Forward run prohibited F-INH Motor is forbidden forward run. trigger
15 i T Reversed L_evel
trigger
Internal register position . . . Level
16 g'. post SDO Internal register position selection ev
selection 1 trigger
| I regi iti . " . Level
17 nternal register position sb1 Internal register position selection eve
selection 2 trigger
Internal register position . . . Level
18 . SD2 Internal register position selection .
selection 3 trigger
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The present position command is hq

Internal register position when internal register position hold | Edge

19 HOLD ) ) S .
hold valid. If this command is invalid, kee| trigger

executing the present position commar
Internal register position . . . Edge
20 . g posit CTRG Internal register position triggered mod| | 9
triggered trigger
. . . . Edge
21 Home searching triggere SHOM Home searching triggered mode trigger
- . - Edge
22 External reference origin ORGP ORGP is external reference origin. trigger
. . . Level
23 Analog speed forward F-AS Realized by controlling terminal. trigger
. . . Level
24 Analog speed reverse R-AS Realized by controlling terminal. trigger
. . . . Level
25 Mode switchover M-SEL Realized by controlling terminal. trigger
. N . . . Level
26 Terminal forward jogging JOGU Realized bycontrolling terminal. trigger
. N . . . Level
27 Terminal reverse jogging JOGD Realized by controlling terminal. trigger
. . . Level
28 Motor overheat HOT Realized by controlling terminal. trigger
. i When interruptionenabled terminal is

Interruption of fixed L o . . .| Level

29 . XintTrig valid, rising edge triggers internal regist .
length trigger o trigger

position mode.

30 Interruption of fixed XintRest Enable . system to respond ne Edge
length reset interruption. trigger
Level
31 Gantry synchronous staf GAN-SYNC | Gantry synchronoustart triz\g;ir
. . . . Level
32 Electric cam act CAM-ACT | Realized by controlling terminal trigger
33 Electric cam selection | GEAR_SEL L_evel
trigger

Programmable output terminals include terminals from DO1 to DO4 (The related parameters are from Po421 to

Po424), ALM (The related parameter is P0425).

&Aﬁer changing these parameters, turn OFF the main circuit and control power supplies and then turn them

ON again to enable the new settings.

328




SD20 series

UL

NN
] B

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| Servoaarm activated ALM
7 | Electromagnetic brake control| BRAKE
8 Overload prealarm OoL-w

9 At speed limit SLT
10, Reserved R

11| Position deviationtoolarge | PER-W
12 Homing completed HOME
Y Output contact

0 Common-closed

1 Common-open

} d ‘ Two-parameter mode |

Fig 8.1.2 Setting programmable input terminal function
Function instructiorof programmable output terminal:

Setting value Function Name Instructions
RDY i i\ when th rvo drive is r run.
0 Servo ready SRDY S s activated _e. t e_se 0 drive is ready to ru
fault and alarm conditions, if present, have been clearg
1 Servo on SON-O |[SONO is activated whethe servo motor is ON.
) . When the absolute value of speed is higher than the v
2 R D TGON . . ) i
otation Detection GO of at rotation detection, TGON is activated.
3 At speed reached | V-CMP V-CMP is qctlvated when the servo motor has reached
target rotatiorspeed.
4 At position reached| P-CMP |Position completed
5 At torque limit T-LT T-LT is activated when toque is limited.
6 Servo alarm activatey ALM ALM is activated when the drive has detected a fault cond
7 Electromagnetic brak| BRAKE |BRAKE is activated actuation of motor brake.
control
8 Overload prealarm OL-W |Overload prealarm signal
9 At speed limit SLT S-LT is activated when speed is limited.
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10 Interpal position CTRGING CTR.GING is activated wheimternal position trigger is
triggered applied.

11 P05|t|on|:r¢;\gat|on ol PERW | PERW is activated when position deviation is too larg
. HOME is activated when the servo drive has detecteq

12 Homing completed | HOME the HOME sensor has been detected.

13 Reserved Reserved

14 Electric cam act | CAM_AC CAM_AC is activated when electric cam act.

0 Maintenance and Inspection

9.1 Alarm and Trouble shooting at start

9.1.1 Position control mode

Startup process

Description

Cause

Countermeasures

1.Control terminal is|
disconnected

Rewire
Connect L1C/L2C power cabl
to socket separately.

Connectcontrol
power Digital tube is not Check the voltage between L1
(L1C,L2C) and lightedor green light is| 2.Control power supply andL2C
maihpower notlighted fault Note: 380V servo drivdoesrid need
supply to connect to L1C and L2C.
'(ISII_I\; SL2, 3. Servo drive fault Please contact with manufacturer.
Keypad panel )
displ aXxex o Refer to chapter 9.2 to find the cause and solve the problem
Keypad panel )
di spl aXyxx o Refer to chapter 9.2 to find the cause and solve the problem
Check whether green light is on, i
_ it is not on, take the following step
Servo drive 1. Servo drive Check whether Po004=0, if it is no
enabled signal is enabled signal is set 0 to Po004 and repower on.
valid /S-ONis Servo motor is in | invalid Check whether Ld5.Ais 1, if it is
ON~

unlocked state

not, check whether wiring is
correct.

2. Control mode is
wrong

Checkwhether Po001.X is correct

Input position
command

Servo moto

rotate

Lo-08 has no
change.

High/low speed pulse

interface is connected wrong.

When user sets pulse command sou
to Po374, please check the wiring for
high/low speedgbulse interface, referring
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to chapter 4.

No position command is input

1. Whether DI function 2 ( forward
torque limit) or DI function 3 (reverse
torque limit) is used.

2. Whether DI function 11 (common
pulse prohibited) is used.

3. Check whether Po3743st correctly.

Servo motor is
galloping.

Encoder cable fault
1. Check whether L&®4 value is
correct when motor rotates 1
revolution.
2. Check whether servo drive trips in
AL-17
U/V/W motor cable fault.
1. Check whether U/V/W wiring is
correct.
2. If wiring is correct, please study
motor angle referring to chapter 7.

Rotation is not
smooth at low
speed.

Low speed rotation is
not snooth

Gain isnotset
properly.

Adjust gain according to chapter 7

Motor shaft vibrateg
side to side.

Rotation inertia ratig
(Po013) is too high.

If servo drive runs safely, please
recognize inertia again according
chapter 7.3.

Adjust gain according chapter 7.

Normally
running

Location is not
accurate.

There is position
error.

Pulse received by 1-68 is not same
as the oneent by PC/PLC..

1. Check whether servo driv
grounding is reliable.

2. Check whether signal cable is
twistedpair shield cable, whether
shielding layer is connected to
housing correctly.

Check whether motor shaft coupl
is locked tightly.

Check whether devideas
vibration. Adjust the gain accordin
to chapter 7.
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9.1.2 Speed control mode

Startup process

Description

Cause

Countermeasures

Connectcontrol
powe(L1C,L2C)
and maimpower

1. Control terminal is
disconnected

Rewire
Connect L1C/L2C power cable to
socket separately.

Digital tube is not on
or green light is not
on

2.Control power
supply fault

Check the voltage between L1C an
L2C
Note: 380V servo drivedoesti

i;pg%?u S need to connect to L1C and L2C.

' ) 3.Servo drive fault Please contact with manufacturer.
I;eiypsac:) Fl)a';;;XSX o Refer to chapter 9.2 to find the cause and solve the problem.
gﬁypsa% Fl’ar;;e(;xsx o Refer to chapter 9.2 to find the cause and solve the problem.

g Check whether green light is on, if it i

Servo drive . not, take the following step.

enabled signal is 1. Servo drive - Check whether Po004=0,itfis not, set

‘(’)a’i}ff ISONis | servo motor is in ﬁ:/aa?ilded signal is 0 to Po004, then repower on.

unlocked state

Check whether Ld5.Ais 1, if it is not,
check whether wiring is correct.

2.Control mode is
wrong

Check whether Po001.X is correct.

Servo mot |
rotate or speed is no
correct.

1. Lo-12 has no
change.

2. Forward and
reverse running is

Analog interface wiring is wrong.
Before setting command source to Po428,
check whether analog wiring is correct ,
referring to chapter 4.

No speed command is input.

1. Whether Dlfunction 2 (forward torque
limit) or DI function 3(reverse torque limit
is used.

prohibited. 2. Whether DI function 11 (common pul
prohibited) is used.
Input position 3. Check whether Po428 is set correctly.
command 4, Check whether Pol113, Pol14, Pol1§
zero when digital command is @n.
Encoder cable fault
1. Check whether L84 value is correc
when motor rotates 1 revolution.
. 2. Check whether servo drive trips in
Servo motor is
galloping. AL-17 .
U/V/W motor cable is wrong
1. Check whether U/V/W wiring is correc
2. If wiring is correct, please study mot
angle referring to chapter 7.2.
Rotation is not | Rotation is  not| Gain is set . . .
. Adjust gain according to chapter7.
smooth at low | smoothat low speed. improperly.
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speed.
Motor shaft vibrates
side to side.

Rotation inertia ratio|
of load (Po013) is

If servo drive runs safely, pleag
recognize inertia again according
chapter 7.3.

too high. Adjust gain according chapter 7.
9.1.3 Torque control mode
Startup process Description Cause Countermeasures
1. Control Rewire
terminal is Connect L1C/L2C power cable to

disconnected

socket separately.

Connectcontrol
powe(L1C,L2C)
and maimpower
supplyR/L1 ,S/L

Digital tube is not on
or green light is not
on

2.Control power
supply fault

Check the voltage between L1C ang
L2C

Note: 380V servo drivdoesid need
to connect to L1C and L2C.

unlocked state.

2,TIL3) 3.Servo drive faultf Please contact with manufacturer.
d iKsysald zgr/ilx ¢ Refer to chapter 9.2 to find the cause and solve the problem.
d iKgySald E;;ZX ¢ Refer to chapter 9.2 to find the cause and solve the problem.
s ari Check whether green light is on, if it
ervo drive )
enabled signal is 1. Servo drive - Check whether Poaoaes, it s ot
valid /S-ON is L enabled signal is ' '
s Servo motor is in invalid set 0 to Po004, then repower on.
O

Check whether Ld5.Ais 1, if itis
not, check whether wiring is correct.

2.Control mode is
wrong

Check whether Po001.X is correct.

Servo mot
rotates or speed i
not correct.

Input torque
command

1. Lo-13 has no
change.

2. Forward and
reverse running is
prohibited.

Analog interface wiring is wrong.
Check whether analog wiring is correct
when set command source by Po428,
referring to chapter 4.

No speed command iisput.

1. Check whether DI function 2 (forward
torque limit) or DI function 3(reverse torqy
limit) is used.

2. Check whether DI function 11 (commo
pulse prohibited) is used.

3. Check whether Po429 is set correctly.
4.Check whether P0204 is zero when t@ilg

command is given.

Servo motor is
galloping.

Encoder cable fault
1. Check whether L-04 value is correct
when motor rotates 1 revolution.
2. Check whether servo drive trips into
AL-17

U/V/W motor cable is wrong
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1. Check whether U/V/W wiring isorrect.
2. If wiring is correct, study motor angle,
referring to chapter 7.2.

Rotation is not
smooth at low
speed.

Rotation is not
steady at low speed

Gain is set
improperly.

Adjust gain according to chapter 7.

Motor shaft vibrates
side to side.

Rotation inertia
ratio (Po013) is

If servo drive runs safely, please
recognize inertia again according to
chapter 7.3.

too high. Adjust gain according chapter 7.
9.2 Alarm code and possible cause
Code | Alarm code Alarm name Possible Cause
1 AL-01 Overcurrent Output shorgircuit or module malfunction
2 AL-02 Overvlotage Main circuit DC voltage is too high.
3 AL-03 Undervoltage Main circuit Dcvoltage is too low
4 AL-04 Hardwarefault Hardware failure inside drive
5 AL-05 EIECU.IC. angle Motor line sequence error
recognition error
6 AL-06 Overload High current is ouput for long time.
7 AL-07 Overspeed Speed is too high
8 AL-08 Reserved 00
Lar itioncontrol .
9 AL-09 argepositioncontro Position loop trace error overflow
error
10 AL-10 Encoderfault Servo motor failure
11 AL-11 Emergency stop External emergency stop terminal is valid
12 AL-12 Servo drive overheat | Temperature of servo drive radiator is too hig
In the state of power supply connection of ma
13 AL-13 Inputphase loss circuit, thevoltage of one phase in thrpbhase
power supply is too low.
14 AL-14 Regenerative braking| Br a k e par.arpet ers aren
error brake time is too long.
15 AL-15 60 00
Repeat setting of input . . .
16 AL-16 . Repeat setting of inpuerminal
terminal
17 AL-17 Disconneatdencoder Disconnection of servo encoder line
cable
R i i . . .
18 AL-18 ota){ |.nert|a Alarm when wrong rotary inertia recognition
recognitionfault
Alarm of encoder
19 AL-19 Battery alarm of servo encoder
battery
20 AL-20 Uninitialized E2ROM Unintialized of E2ROM for servo motor
21 AL-21 Large zerdrift Servo drive zerdrift is too large
22 AL-22 Z signal lost Z signal is not detected after encoder rotates
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times continuously.
23 AL-23 00 e s)
24 AL-24 Batteryundervoltage Encoder lattery undervoltage
25 AL-25 Motor overheat Motor temperature is too high.
Disconnected
26 AL-26 temperature detection| Temperature detection circuit is disconnecte(
circuit
27 AL-27 Overtravel Overtravel alarm
28 AL-28 E2ROMerror E2ROM error
29 AL-29 Ground protection Ground protection
30 AL-30 Motor Iockgdrotor Locke-totor happens when motor running
protection
31 AL-31 Large nixederror of Mixed error of full closedoop is too large
full closedloop
32 AL-32 Synchronism error of Gantry drive is not synchronous.
gantry
33 AL-33 Electronic cam error Electronic cam error
34 AL-34 PLC command error PLC command error
35 AL-35 Home sgarchlng Homing search is overtime
overtime
36 AL-36 Parameter copy error Parameter copy error
37 AL -41 high-impedance state | High-impedance state output is not detected a|
not detected 8-core encoder is powered on.

9.3 Alarm Display Table and Trouble shooting

Attention

| When malfunction occurs to servo driveg dotrun by reseting immediatéy. Check any cause
and get it removed if there is any.
| Take counter measures by referring to this manual in case of any malfunctions on drive. S
still be unsolved, contaatith local Parker agent oParker manufacturer. Never attempt g

repairing without authorization.

grounding shortircuit

Alarm Code Alarm Name Possible Cause Treatment
Main circuitwiring error Check the wiring
Output shorcircuit Cable |s_ shortcircuit,
exchanget.
AL-01 |Overcurrent Shortcircuit inside of servo drive ¢ Fix or exchange servo drive

Wrong action because biterference

improvewiring, etc.

Servo driveis damaged.
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Input voltage is too high

Check inputvoltage

Prolongdeceleration time

AL-02 |Overvoltage ) ) Add external braking resistor

Load rotary inertia too large
Reduce load
Increasedrive capacity.
Check inputvoltage

AL-03 |Undervoltage Input voltage is low Check whether main circuit is

powered on

AL-04 |Hardwarefault Hardwarefault Contact withParker

AL-05 Electrlg famgle Motor line sequence error Adjust line sequences, exchang

recognition error two of them
Servo motor or encodewiring is Check thewiring of servo motor
bad. and encoder
. Check thetransmission ratio g
Machanical factors mechanical equipments

AL-06 | Overload Servo drive uns when Check thewiring of
electromagnetic brakis not releaseq electromagnetic brake
Heavvload Reduce load

vy Increasecapcity of drive

AL-07 |Overspeed Servo motor rotary speedhsggher Se.zr.vo motor wiing, encoder
than max speed wiring or mechanicafault.

AL-08 |Reserved
U, V, Wor encoder connection erro| .

. Improveconnection.
or connectorontactis bad

AL-09 | L@rgeposition Servo Drive gain is low Increase gain, adjusgain  of

control error speed and position
The frequency of position pulse is §f Reduce pulse frequency or adj
high electronic gear
Disconneatdencoder or servo mot .
. Check encoder connection
is lockedrotor

AL-10 Encoderfault Power on again, if alarm still

Servo motoffault occurs, please contact with
Parker

Logic of ESP input terminal is not | Check connection or magi

corresponding to connection. terminallogic.

AL-11 Emergency stop P 9 - 9 - -
Hardware damage &SPinput Set the function to other input
terminal terminal or contact witfParker
Enviroment temperature is too high Improve ventilation

AL12 Servo drive Dirty radiator Cls_artl air outlet and coolin

overheat - . radiator
Foreign mattem fan Clearfan.

Fan damage

Exchange fan
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Improper installation of drive, such
poor ventilation or wrong install
direction.

Install as required

Too heavy load

Discharge energy is too large

Phase loss with input phase

Check input power supply.

AL-13 | Inputphase loss Use singlephase power supply. Check parameter setting
. Wrong braking resistor parameter | Change parameter
AL-14 Reggneratlve 9 9 P ch E i P i andr
brakingerror Continuous brake time is too long | = o< 108d, SEVO onlgandrive
nonpotential energy load.
AL-16 Repealsettllng of Repeat setting of input terminal Reset input terminal.
input terminal
AL-17 Disconnecatd Disconneatdencodercable Disconneatdor damage of
encodercable encodercable
AL-18 Fe?:tozynlirt}zg;gult Rotay inertia recognitiorfault Turn up PoO13nanually.
1. Checkif encodercableis
connecteadvell.
If it is disconnected, reconnect
and reset alarm.
Alarm of encoder 2. Ch_eck ibatterylevelis 3.6V. If
AL-19 Alarm of encoder battery level is lowerthan 3.2Vkeep
battery N
control power ai ONo state,
3. Shield AL-19:
S0-38=1 So0-43=1reset alarm.
4. Checkf connecton of battery
reliable
Uninitialized . Servo motorencoder is not
AL-20 E2ROM Unintialized E2ROMof servo motor| initialized, please studynotor
angle manually.
AL-21 | Large zerdlrift Servo drive zerdrift is too large g;ﬁﬁzwmng or parameter
AL-22 |Z signal lost Z signal is_ not detec_ted after encoq Check encoder and Z signal
rotates 3 times continuously. cable.
AL-23 |Reserved
1. If encoder btteryis
undervoltageAL -24 will occur
leading to enodguositionloss.
Reset mechanical origin to
AL-24 Eggg(rjveorltl:giry Encoder lattery undervoltage ;Illrglhr};ts.Al: 24
S048=1 So-41=1(set current
position as machnical origin),
So-43=1reset alarm, PC/PLC w
reset the mechanical origin.
AL-25 | Motor overheat Motor temperature is too high. Improve ventilation
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Temperature

Temperature detection circuit is

AL-26 |detection circuitis | . Check thecable
) disconnected
disconnected
AL-27 | Overtravel Overtravel alarm Setting range Of. FWD/FEV fd
overtravel protection again.
AL-28 |E°ROM error E2ROM error Contact withParker
AL-29 | Ground protection | Ground protection Electric leakage of drive power
portor servo motor output port.
1. Checkif mechanical structure
is blocked
2. Checkif powercableis loosen
AL-30 Motor I_ockedrotor Motor lockedrotor 3. Lockt_adrotor _
protection 4. Loadis too heavy, exceeding
motor allowedorque
5. Motor powercable iswired
wrong
Po377, Po378 and Po3&ee not set CheckP0377, P0378 and P38
properly
Transmissiorpartis not fasteed Check theransmissiorpart
U, V, Wterminal,encoder connectig Check the connection of ser
L ed or connectocontact is not good. motor and encoder
AL-31 ?frg”e r;nxe ;lrror Wrong connection of encoder & Check the connection of encog
OFull CloSealoop | mechanial terminal atmechanical terminal
. . Increase gain, adjust the gain
Drive gain is low o
speed and position
The frequency of position pulse is §f Reduce pulse frequency or adj
high electronic gear
P0383, Po384 and Po38@re not se Check Po0383, Po384 and
properly P0386.
AL-32 Synchronism error | Transmissiorpartis not fasteed Checkthetransmissiorpart
of gate bridge Checkif the wiring of servodrive
Servo drivereceives wrongpulse is correct and PC/PLC sen
correct command.
AL-33 | Electric cam error | Electric cam data error .ChECk whether electric cam dg
is correct.
AL-34 PLC commmand PLC commmand error Check whether PLC command
error correct.
AL-35 Hom_e searching Home searching overtime Check thawiring. -
overtime Check the servo drive.
Parameter copy Check thewiring .
AL- P -
36 error arameter copy error Check the parameteetting.
S High-impedance state output is not Check 8core encoder.
AL-41 high-impedance detected after-8ore encoder is

statenot detected

powered on.

Contactwith Parker.
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9.3.1 Other malfunctions

Malfunction Cause Measure
Mam circuit power supply is Check the wiring.
disconnected.
Cpntrol circuit power supply is Check the wiring,
disconnected.
The wiring of I/O terminal isvrong. Check the wiring.
The wiring of servo motor or encode) Check the wiring,

is wrong.

Control command is not inputted.

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/reverse rotatig
prohibited irvalid.

Torque limited.

Check the parameters of torque limited
function.

Servodrive fault.

Maintain or replace servodrive.

Servo motor

Servo motor wiring is incorrect.

Check the wiring.

moves
instantaneously|
and then Stops

Servodrive fault.

Please contact withParker

Mounting not secured

Check the mounting screws and tighten the

Align the couplings.

Wrong parameters setting

Check servodrive parameters.

Abnormal

Defective bearings

Replace the servo motor.

noise from
servo motor

Driven machine fault

Check whether there are any foreign matte
damages or deformation on the mach
section.

Encoder fault

Check whether the cable of encoder
damaged.
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X Communication
10.1 Communication

Servo drive provides RS485 communication. The description below shows the communication wiring and
communication protocol.

10.1.1 MODBUS General

Modbus is a serial and asynchronous communication protocol. Modbus protocol is a general language appliec
to PLC and other controlling units. This protocol has defined an information structure which can be identified
and used by a controlling unit regardless of whatever network they are transmitted.

You can read reference books or ask for the details of MODBSRarker.

Modbus protocol does not require a special interface while a typical physical interface is RS485.

10.1.2 MODBUS Protocol

1 Transmission mode
(1) ASCIl mode
In ASCII mode, one Byte (hexadecimal format) is expressed by two ASCII characters.

For example, 31H (hexadecimal data) includes two £
Common characters, ASCII characters are shown in the following table:

Characters 0 0 616 6026 6036 0406 0506 060 076

ASCII Code | 30H 31H 32H 33H 34H 35H 36H 37H

Characters 0 8 696 60 Ab 6Bb 0Cbd 0Dd O0ED O0Fb

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, 31H is delivered to data packet.
2 Baud rate

Setting range: 2400, 4800, 9600, 19200, 385@600

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 no checking. Otherwise 1 b
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 b
1/2 Stop Bit (1 bit in case of checking, otherwise 2 bits)

4 Error Check

(1) ASCIl mode

Longitudinal Redundancy Check (LRC)idtperformed on the ASCIl message field contents excluding the

6colond character that begins the message, and
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The LRC is calculated by adding together successibé Bytes of the message, discarding aasries, and then
twods complementing the result.
A procedure for generating an LRC is:

1. Add all bytes in the message, excludi nlgtfieldhse st a
that carries will be discarded.
2. Subtractthefindl i el d value from FF héocomplemént. 106s), to pr oc

3. Add 1 to produce the twbsomplement.
(2) RTU mode
CRG16 (Cyclical Redundancy Check)leaseread reference books or ask for the details fRarker.
Il Command Type & Format
1 Thelisting below shows the function codes.

Code Name Description
Read Holding Register{ Read the binary contents of holding registers in the slave.
03 . .
(Less than 1@egisters once time )
06 Preset Single Register| Preset a value into holding register
Preset values into successive registers (1~120 registers)
16 Preset Multiple Registe| Note: INASCIlI mode, register number must be less than 40
In RTU mode, register number must be less than 100.
2 Format

(1) ASCIl mode

Start | Address| Function Data LRC check End

: Sgrvo Function Data | Datal ¢ |Data High-order| Low-order| Return| Line Feed

(0X3A) drive Code length| 1 6 IN byte of LR byte of | (0X0OD)| (0XO0A)
Address LRC

2) RTU mode

Start Address Function Data CRC check End

Servo drive | Function Low-order High-order byte

TL-T2-13-T4 Address Code N data byte of CRC O?CRC g Tl-T2-T3-T4

(3) Protocol Converter

Itis easy to turn a RTU command into an ASCIl command followed by the lists:
1) Use the LRC replacing the CRC.
2) Transform each bytem RTU commandnto acorresponding two byte ASCII. For example: transform 0x03
into 0x30, 0x33 (ASCII code for 0 and ASCII code for 3).
3) Add a o6coloné ( : ) character (ASCII 3A hex) at
4) End with a bolciame ifagedd et OR&GMEYAhpxpi r ( ASCI 1 0D
So we will introduce RTU Mode in followed part. If you use ASCII mode, you can use the up lists to convert.
3 Parameter address rules
The address of P group parameters is the parameter numbers.
ExI communication address of Po101:
The paameter numbers of P0101 is 101, the hex format is 0x0065. The address of high bit is 0x00 and the addres
of low bit is Ox65.
Ex2 communication address of Po407:
The parameter numbers of Po407 is 407, the hex format is 0x0197. The address of highbiislGke address
of low bit is Ox97.
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The address of S group parameters equals to parameter numbers +800

Ex3 communication address of $@:

The parameter numbers of-82 is 02, so the address of-82 is 802, the hex format is 0x0322. The address of
high bit is 0x03 and the address of low bit is 0x22.

A part of L group data is 3RBit data, please refer to following table:

Communicatior] Communication

address Meaning address Meaning

Bit mode, low 8 bitstands for

900 Servodrive output current low 16 bits 923 DIS~DI1 status.(Note)

901 Servodrive output current high16 bits 924 Reserved

Bit mode, low 8 bits stands for

902 Servodrive bus voltage low 16 bits 925 DO8-DO1 status.(Note)
903 Servodrive bus voltage high 16 bits 926 Bit mode, alarntode (Note)
904 Servo motor rotation speed low 16 | 927 Reserved
905 Servo motor rotation speed high16 928 Reserved
906 Servo motor feedback pulse numki 936 Servo motor absolution position pu
low 16 bits numbers high16 bits
907 Servo motor feedback pulse numb 937 Servo motor absolution position pu
high 16 bits. numbers low16 bits
908 Servo motor feedback rotation low 938 Servo motor absolution position
bits rotation high16 bits
Servo motor feedback rotation high Servo motor absolution position
909 . 939 . .
bits rotation low 16 bits
910 Given pulse numbers low 16 bits 940 Bit mode, alarm codeb{t0-bit15)
911 Given pulse numbers high 16 bits 941 Bit mode, alarm codebt16-bit31)
912 Pulse counting deviation low16 bits 942 Bit mode, alarm code bit32-bit47
913 Pulse counting deviation high 16 bits 943 Reserved
. . Actual absolute
914 Given speed low 16 bits 952 position bito-bit15"
. . . Actual absolute
915 Given speed highl6 bits 953 position bit16-bit31”
916 Given torque low 16 bits 954 Actual absolute

positiofi  bit32-bitd7”

917 Given torque high 16 bits 955 Actual absolute position (bit48it63)

Actual absolute position(divided by

1 Anal low 16 bi . . I
918 nalog speed low 16 bits 956 electric gear ratio) (bit®it5)
. . Actual absolute position divided by
919 Analog speed high 16 bits 957 electric gear ratio bit®it31"
. Actual absolute position divided by
920 Analog torque low 16 bits 958 electric gear ratiobit3bit47”
921 Analogtorque high 16 bits 959 Actual absolute position(divided by

electric gear ratio) (bit48it63)

922 Reserved 964 Fault code

Note: please refer to 4 Reading and writing rules of parameters about bit mode.
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Ex4 The address of servo motor feedback pulsebers
From the above table, the address of servo motor feedback pulse includes high 16 bits (Communication address
906, the hex form is 0x038A) and low 16 bits(Communication address is 907, the hex form is 0x038B). Read the
data from the address anpess them.
4 Reading and writing rules of parameters

Except tweparameter and foyparameter, the other parameters can be read directly, the dataiisniéger (it
is complement form).
Concerning for tweparameter and foyparameter, the writtennd read value is hexadecimal format (The
mar king bits of d and b do not occupy communicati o
Ex5 Two-parameter mode is d_1_10, so the hex format is 0x10A, so the read result is 266.
Ex6 Fourparameer mode is b1234, so 0x1234 is written, and b1234 is displayed after the order succeeds.
The special instructions for 38t data are as the following.

Ex7 Read servo motor feedback pulse numbers. Separately read Hijhab@ low 16bit parametersalue,
shift high 16bit data 16 bits to the left, and execute OR with lowbitf and confirm positive and negative
according to the highest bit 0 or 1. If the highest bit is 0, the data is actual servo motor feedback pulse numbers an
the data is positer 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 is 65534 and low bit is 31073, the binary
form of which is 1111111111111110 and 100101100001, after shifting high -tit data to the left, the data
becomes 11111111111111100111100101100001. The highest data is 1, so the data is negative. Negate the data,
data becomes 11000011010011110, and add 1 to the data, the data becomes 010000111, the decimal
form is 99999. Because it is a hegative number, so99899.

Bit mode meaning in monitor group:
The parameter meaning in address 923:

<

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} DI8 | DI7 | DI6 | DIS | 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
0 o) o) o} o} o} o} o} o} o} o} DO5 | DO4 | DO3 | DO2 | DO1

The parameter meaning in adds 926 940

MSB \% LSB

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

AL-16|AL-15/AL-14|AL-13|AL-11|AL-10/AL-10|AL-09|AL-08|AL-07|AL-06|AL-05/AL-04(AL-03|AL-02|AL-01]

Not &0 iMmeans fAreservedo, which is used to add new f
A 5 Exampl e:

(1) In RTU mode, change acc time (P0109) to 5ms in No. 01 servo drive.

Host query:

Register | Register
Address | Function Address | Address | Write status Hi| Write status Loj CRC Lo | CRC Hi
Hi Lo
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01 06 00 6D | 00 | 05 D8 14

Servol write register P0109 5(Unit: ms) CRC check
Slave response:

Register Register
Address Hi | Address Lo

Address | Function Write status Hi| Write status Lo, CRC Lo CRC Hi

01 06 00 6D 00 05 D8 14
Servo 1 write register Po109 5(Unit: ms) CRC check
(2) In RTU mode, read acc time (P0109) of No. 01 servo drive.
Host query:
Addresg Function Eirst First Numbers 9f Numbers of CRC Lo | CRCHi
register H| register Lo, register Hi | register Lo
01 03 00 6D 00 01 15 D7
Servol read register P0109 one register CRC check
Slave response:
Address| Function | Data numbers| Data Hi Data Lo CRC Lo CRC Hi
01 03 02 00 C8 B9 D2
Servo 1 write register 2 hits 200(Unit: ms) CRC check

10.1.3 Parameter related to communication

F%nocégn Function Definition | Setting Range| Setting unit | Mf r & s Remarks
Communication
Po500 1~254 6] 1
address

Po501 Communication modg 0~1 o) 0 0 RTU 1 ASCI

Po502 Stop bit 0~1 4 0 0: 1bit 1:2 bits

P Parity check selecti ) 5 0: No checkout

0503 arity check selectior 0~ 0 1:0dd 2 Even

0: 2400 1:4800

Po504 Baud rate 0~5 bit/s 2 2:9600 3:19200
4: 38400 5:57600

Note: Please set functions code related to communication consonant with the PLC/PC communication
parameters, when inverter communicates with PLC/PC.

The command from PC will be written into data memory of servodiniveediate it is not good to write the data

into the memory continuously.

Permission of Read&Write:

Parameter Remarks
0 Permission of Read Write, the communication data is allowed to be written into ¢
register.
Po505 Prohibition of Read&Write, the communication commands are only executed, but th

1 not allowed to be written into data register. If the servodrive is power off, dathenlitist
and they need to be written again.

2 Structure of Field Bus
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3
e
(e}

Servo drive Servo drive

aneA
epweed 9} LI

angen epweed peay
Jopio epweed peay
Jepio Jepweed a1l

Servo drive Servo drive

Fig 10-1-1 Connecting diagram of field bus
RS485 Halduplex communication mode is adopted for servodrive. Daisy chain structure is adopted by 485
Busline. 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.
Please note that for the same time indaiplex connection, and only one inverter can have camuation
with PC/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 certain elements as well.
3 Grounding and Terminal
Terminalresistance of 12gwill be adopted for terminal of RS485 network, to diminish the reflection of signals.
Terminal resistance shall not be used for intermediate network.
No direct grounding shall be allowed for any point of RSA8&vork. All the 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 ]
Termina should be less Termina
resistor B- than 0.5M. resistor
Savel Save?2 Slave 3 Save4

Fig 10-1-2 Connecting Diagram of Terminal Resistance
Please think over the drive capacity of PC/PLC and the distance between PC/PLC and inverter when wiring.

Add a repeaters if drive capacity is not enough.

All wiring connections for installation shall have to be made when the inverter is disconnected froppwer supply.
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XI Appendix
11.1 Encoder cable selection

11.1.1 Absolute encoder cable

Encoder cable with round plugapplicable for80 flange and below 80 flangervo motdr

Name Model Length Cable appearance
DB9-4BS023M-0.2 3M
Battery I
. clhinsli==iz
Encoder DB9-4BS025M-0.2 5M
cable(for
DB9-4BS0210M-0.2 10M
function
codeD?7, DB9-4GS023M-0.2 3m
,,,,,,,, —1
b71) DB9-4GS025M-0.2 5M H\I\H
DB9-4GS0210M-0.2 10M
Encoder cable with aviationplug applicable forl10, 130 and 180 flangeervo motcr
Name Model Length Cable appearance
DB9-4BS033M-0.2 3M
Battery box
Encoder
DB9-4BS035M-0.2 5M L+15mm
cable (LY
(for DB9-4BS0310M-0.2 10M
function
codeD7, DBY-4GS033M-0.2 3M
b71) DB9-4GS035M-0.2 5M
L+15mm
DB9-4GS0310M-0.2 10M
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11.1.2 Incremental encoder cable

Encoder cable with DB plagapplicable foi80 flange and below 80 flangervo motof

Name Model Length Cable appearance
15-core DB1515GP023M-0.2 3M Servo drive Encoder
q . .
Nl DB15-15GP025M-0.2 5M side i de
cable (for
DS5) DB15-15GP0210M-0.2 10M ‘ i1
8-core DB15-8GP023M-0.2 3M L
encoder | 515 8GPO25M-0.2 5M
cable (for
D51) DB15-8GP0210M-0.2 10M
4-core DB9-4GS023M-0.2 3M
encoder [ | |1 H— "= e %
DB9-4GS025M-0.2 5M
cable (for
D52) DB9-4GS0210M-0.2 10M
Encoder cable with aviationplug applicable forl10, 130 and 180 flangeervo motcr
Name Model Length Cable appearance
15-core DB15-15GP013M-0.2 3M
encoder
cable (for DB1515GP015M-0.2 5M - s
D5) DB1515GP0110M-0.2| 10M ‘ & = lg:
8-core DB15-8GP013M-0.2 | 3M B L15mm "
encoder | HB158GPOL5M-0.2 | 5M
cable (for
D51) DB158GP0110M-0.2 | 10M
4-core DB9-4GS033M-0.2 3M 3 .
encoder i - ; L.
DB9-4GS035M-0.2 5M R =
cable (for A e L£15mm N
D52) DB9-4GS0310M-0.2 10M e
Encoder cable with | aviation plug (applicable for servo motor with Nasg,F )
Name Model Length Cable appearance
15-core DB15-15GP033M-0.2 3M
encoder | pB1515GP035M-0.2 | 5M
cable (for
DS) DB1515GP0310M-0.2 | 1oM | fl____ T e EE
8-core DB15-8GP033M-0.2 3M
encoder | Hp158GP035M-0.2 5M
cable (for
D51) DB15-8GP0310M-0.2 | 10M
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11.1.3 Resolver encoder cable

Encoder cable with Laviationplugpplicable forl80 flange and below 180 flange mqtor

Name Model Length Cable appearance
DB9-8GR013M-0.2 3M
Encoder
cable(for DB9-8GRO15M-0.2 5M
D2) L+15mm
DB9-8GR0110M-0.2 10M

Encoder cable with | aviationgiu@pplicable forservo motor with base No. E) F

Name Model Length Cable appearance
DB9-8GR023M-0.2 3M
Encoder
77777777 =P
cable(for DB9-8GR025M-0.2 5M
D2)
DB9-8GR0210M-0.2 10M

11.2 Control cable

Analog speed and torque mode control cable

Name Model Length Appearance
DB44-15A1-1M-0.2 1M
2
Control | ppa415A1-2M-0.2 2M Mrkedtube o
cable
DB44-15A1-3M-0.2 3M g
Position mode control cable
Name Model Length Appearance
DB44-15PG1M-0.2 1M %
Control DB44-15PG2M-0.2 2M Marked tube .
cable t
24
DB44-15PG3M-0.2 3M 25
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11.3 Power cable

Applicable for80 flange and below 80 flangervo motor

Name Model Length Appearance
Power DB4-4PO*M- | *M means
cable diameter length

Applicable for110, 130 and 180 flangervo motor

L+30mm

HK4A-4PO*M 1 =
diameter 2
50mm
*M i
Power
HK4B-4PO*M i means
cable )
diameter length

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, nameiH#&!B-4P0*M-d i a met er O .

Except

servo

other cables are namedidK4A-4PO0*M-d i a meFordvil and M2 sucture of 220V servo drive, the name
of cable should adiB, for M2 structure of 380V servo drive, the name of cable should lddd

Applicable for180 spigpot and 250 spigpsgrvo motor

Name Model Length Appearance
— 74’7 777777777777 4‘,7 —
Power | ZL4-4PO*M - *M means
cable diameter length O SO
— 74’7 777777777777 4‘,7 —
Note:

1.ZL4-4POXXX is singlestrandcable, groundableis yellow-green2.5 mn? wire.

2. 180 spigpot and 250 spigpservo motors use cable lug, please refer to below table:

Servo Motor Cable Lug
11KW 6-8
15KW-18.5KW 10-8
22KW-30KW 16-8
37KW 258
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11.40ther cable

Communication cable

Name Model Length Appearance
Communication|13942TR-*M | *M means
None
cable -03 length
L Lo 201 J
Industry Etherne SCECT**M -|  Actual ﬁh:_‘@
shield cable C lenght s 1
Motor brake cable
Name Model Length Appearance ‘
Brake | HK3-2BR-*M-0.75
Actual lengh
cable
Brake O
DB2-2BR-*M-0.75 Actual lengh oo A
cable
11.5 Motor and matched cable
220V servo motor series
Motor model Servo drive model Power cable model
SMSA-201*32*** SD20G201S2M1 SD20-G201T2M1
SMSA-401*32*** SD20-G401S2M1 SD20G401T2M1 DB4-4PG*M -0.75B
SMSA-751*33*** SD20G751S2M1 SD20-G751T2M1
SMSA-102*33*** SD20G102S2M2 SD20-G102T2M2
SMS series DB4-4PO*M -1.0-B
SMSA-122*35*** SD20G12252M2 SD20-G122T2M2
3000r/min
SMSA-152*37*** HK4A-4PO*M -1.5B
SD20G18252M2 SD20-G182T2M2
SMSA-182*35*** HK4A-4PO*M -2.5B
SMSA-232*37*** SD20-G302T2M3 | HK4A-4PO*M-2.5
SMSA-302*37*** SD20-G452T2M3 | HK4A-4PO*M -4.0
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SMSseries
) SMSB-102*33*** SD20-G102S2M2 SD20-G102T2M2 | DB4-4PO*M-1.0
2500r/min
SMMA-801*35** HK4A-4PO*M -0.75B
SD20G10252M2 SD20-G102T2M2
SMMA-851*37** HK4A-4PO*M-1.0-B
SMMA-102*37**
SD20G12252M2 SD20G122T2M2 | HK4A-4PO*M -1.0-B
SMMA-122*35**
SMM series
) SMMA-132*37**
2000r/min SD20:G182S2M2 SD20-G182T2M2 | HK4A-4PO*M-1.5B
SMMA-152*37**
SMMA-202*37** SD20-G302T2M3 | HK4A-4PO*M-2.5
SMMA-352*3A** SD20G452T2M3 | HK4B-4PO*M-4.0
SMMA -452*3A** SD20-G552T2Mv4 HK4B-4PO*M -4.0
SMMB-122*37** SD20-G122S2M2 SD20-G122T2M2 | HK4A-4PO*M -1.0-B
SMMB-152*37** SD20-G182S2M2 SD20-G182T2M2 | HK4A-4PO*M-1.5B
SMMB-232*37** o) HK4A-4PO*M-2.5
SD20G302T2M3
. SMMB-272*3A** 6] HK4B-4PO*M-2.5
SMM series
. SMMB-302*3A** o] SD20G452T2M3
1500r/min HK4B-4PGO*M -4.0
SMMB-432*3A** o SD20-G452T2M3
SMMB-552*3A** o] SD20G552T2M4
HK4B-4PO*M -6.0
SMMB-752*3A** o SD20G752T2M4
SMLA-102*37** SD20G10252M2 SD20-G102T2M2 | HK4A-4PO*M -1.0-B
SML ) SMLA-152*37** SD20-G182S52M2 SD20G182T2M2 HK4A-4PO*M -1.5-B
series
) SMLA-292*3A** d SD20-G302T2M3 | HK4B-4PO*M-2.5
1000r/min
SMLA-372*3A** 0 SD20G452T2M3 HK4B-4PO*M-4.0

380V servo motor series

Motor model Servo drive model Power cable model
SMSA-751*63***
SMSA 102763 SD26-G102T3M2 DB4-4PG*M-0.75H
SMS series -
3000r/min | SMSA-122*65*** SD20G202T3M3 HK4A-4PO*M-1.0
SMSA-152*67*** HK4A-4PO*M-1.0
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SMSA-182*65*** HK4A-4PO*M-1.5
SMSA-232*67*** SD20-G302T3M3 HK4A-4PO*M-1.5
SMSA-302*67*** SD20-G452T3M3 HK4A-4PO*M -2.5
SMMA-801*65**
SMMA-851*67** SD20-G102T3M2
SMMA-102*67** HK4A-4PO*M -0.75H
SMMA-122*65**
SD20-G152T3M2
SMMA-132*67**
SMMA-152*67**
HK4A-4PO*M-1.0
MM series SD20G202T3M3
SMMA-202*67**
2000r/min HK4A-4PO*M-15
SMMA-312*67** HK4A-4PO*M-2.5
SMMA-352*6 A** SD20-G452T3M3 HK4B-4PO*M -2.5
SMMA-452*6 A** HK4B-4PO*M -2.5
SMMA-602*6 A**
SD20G752T3MM4 HK4B-4PO*M-4.0
SMMA-752*6 A**
SMMA-103*6 A** SD20-G153T3M4 HK4B-4PO*M -6.0
SMMB-122*67**
HK4A-4PO*M-1.0
SMMB-152*67** SD20-G202T3M3
SMMB-232*67** HK4A-4PO*M-15
SMMB-272*6 A** SD20-G302T3M3
SMMB-302*6 A** SD20-G302T3M3
HK4B-4PG*M-2.5
SMMB-432*6 A** SD20G452T3M3
SMM series | SMMB-552*6 A** SD20-G552T3M3
1500r/min | SMMB-752*6A** SD20-G752T3MM4 HK4B-4PO*M-4.0
SM15-0100*6EE*FL SD20-G113T3MM4 ZL4-4PO*M -6.0
SM15-0124*6EE*FL SD20G153T3M4 ZL4-4PO*M-6.0
SM15-0160*6EE*FL ZL4-4PO*M -10.0
SD20-G183T3M5
SM15-0180*6EE*FL ZL4-4PO*M -10.0
SM15-0210*6 FE*FL SD20-G223T3M5 ZL4-4PO*M -10.0
SM15-0240*6EE*FL SD20-G303T3M6 ZL4-4PO*M-16.0
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SM15-0290*6FE*FL SD20-G303T3M6 ZL4-4PO*M-16.0
SM15-0350*6FE*FL SD20-G373T3M6 ZL4-4PO*M-25.0
) SMLA-372*6 A*** SD20-G452T3M3 HK4B-4PO*M-2.5
f:):::il:s SMLA-102*67*** SD20-G152T3M2 HK4B-4PO*M -0.75B
SMLA-292*6 A*** SD206:G302T3M3 HK4B-4PO*M-1.5
SM17-0092*6EE*FL SD20:G113T3MM4 ZL4-4PO*M -6.0
SM17-0110*6EE*FL SD20-G113T3MM4 ZL4-4PO*M-6.0
SM17-0140*6EE*FL SD20-G153T3M4 ZL4-4PO*M-6.0
SMM series | SM17-0180*6EE*FL SD20-G183T3M5 ZL4-4PO*M-10.0
1700r/min SM17-0210*6FE*FL SD20-G223T3M5 ZL4-4PO*M-10.0
SM17-0240*6EE*FL SD20-G303T3M6 ZL4-4PO*M-16.0
SM17-0270*6EE*FL SD20-G303T3M6 ZL4-4PO*M-16.0
SM17-0330*6FE*FL SD20-G373T3M6 ZL4-4PO*M-25.0
SM20-0100*6EE*FL SD20-G113T3MM4 ZL4-4PO*M-6.0
SM20-0140*6EE*FL SD20:G153T3M4 ZL4-4PO*M -6.0
SM20-0180*6EE*FL SD20-G183T3M5 ZL4-4PO*M-10.0
SMM series | SM20-0220*6EE*FL SD20-G223T3M5 ZL4-4PO*M-10.0
2000r/min SM20-0250*6EE*FL ZL4-4PO*M-16.0
SD20-G303T3M6
SM20-0280*6EE*FL ZL4-4PO*M-16.0
SM20-0300*6EE*FL ZL4-4PO*M-16.0
SD206:G373T3M6
SM20-0360*6FE*FL ZL4-4PO*M-25.0
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