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Introduction

First of all, thank you very much for choosing the low—voltage servo products produced
by Shenzhen Huacheng Industrial Control Co., LTD.

This user manual is for low voltage servo products. It will provide you with instructions
of the installation, wiring, system operation, alarm and solutions, and other relevant
details and matters for attention.

In order to correctly use the low voltage servo products, give full play to the
performance of the system and ensure the safety of users and equipment, please read this
manual carefully before using. Incorrect operation may cause abnormal operation of low
voltage servo products and even equipment damage, personal injury and other accidents!
As our company is devoted to the continuous improvement of products, there will be no further
notice if the material provided by the company is changed.
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Chapter 1 Product Specifications and Naming Rules
1.1 Servo Driver Specifications

Input Power

16~70VDC

Output Rated
Current

10/20/50Arms

Output Rated Power

100/200/400/750W/1kW/1. 5kW/ 1. 8kW/2kW

Control Mode

FOC Vector Control

Work ~40°C ~45C
Temperature
' Stored A0°C ~45°C
Envi | Temperature
ronm Humidity 90%RH below, No condensation
ent Altitude 3000m below
Vibration 4.9m/sec2. Frequencyl0~55Hz
Environment | No flammable, explosive, corrosive gas, salt mist and
around conductive dust

Digital Input

Depending on the model, a maximum of 7 channels are
supported.

Digital Output

Depending on the model, a maximum of 5 channels are

supported.
External Brake
. Support
Resistance
Motor Band Brake
Support
Output

Analog Input

Not support, Can be customized

Analog Output

Not support, Can be customized

Pulse Input

Depending on the model, input mode support P+D/A+B,
input frequency single—end 200kHz/ differential

500kHz, input voltage 24V.

Pulse Output

Arbitrary frequency division output, not support.

Encoder Feedback

A+/B+t/Z+. hallU£+/V+ /W= Incremental encoder;
Absolute value encoder (custom products)

Communication
Function

RJ45 Port X 2: Modbus communication protocol; CANopen
CiA402 communication protocol

Storage Function

EEPROM Power down save

Cooling Mode

Natural cooling

Overload Capacity

Depending on the model, overload level can be set,
the maximum support 3.5x overload 3S

Alarm Function

Over—current, overheat, over—voltage,
under—voltage, overload, over—speed, abnormal
encoder and other alarms

Upper computer
software

ServoTuner Servo upper computer software

_@_
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1.2 Servo Drive and Servo Motor Naming
1.2.1 Servo Driver Naming

D @ WG ®
D SS: RS485 Bus @ A: With Pulse Control
ES: EtherCAT Bus B: Without Pulse Control
. . ) R:Three—phase
TS: General industry U: DC24V AC220V
7ZJ: Gate Industry V: DCA8V 5:Single-phase
AC220V
Y YT: PTZ Industr ? W: peeov | |- lhree-phase
‘ Y : AC380V
X:
DC16-70V
1: 1 Axis 039: 0.3A(3X10'A)
® 2: 2 Axes ® 289: 2.8A(28X10'A)
3: 3 Axes 100: 10A (10X 10°)
4: 4 Axes 101: 100A (10X 10'A)

For example: “SSYT3BX100100100” indicates“Modbus/PTZ/3-axis/16" 70VDC/10A10A10A”;
“SSTS1AX500” indicates “Modbus/CANopen/General/l-axis/With pulse/16 70VDC/50A” ;
“ESTS2BX200200” indicate “EtherCAT/General/2-axis/16~ 70VDC/20A20A”;“CSTS2BX100200”
indicates “CANopen/General/2-axis/16"70VDC/10A20A” .

% NOTES: CANopen is standard for SS series of single—axis low-voltage servo, so the
original CS series and SS series are unified into SS series (i.e. CS single-axis
series is removed).
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1.2.2 Servo Motor Naming

HC7J060430D1KUAA

HC7:HC7 Series of A:Reserve

motor

J:Small Inertia
G:Medium Inertia
®

C:SpeC}al . B:With Brake
customization

A:Without Brake

U:With key and screw
04:40mm Base hole, without brake, with oil
seal

V:With key and screw hole,
with brake, with oil seal

06:60mm Base

08:80mm Base

©

1K:2500 line incremental
magnetic encoder
1H:2500 line incremental

09:90mm Base

10:100mm Base @ .
optical encoder
13:130mm Base 3K:17 Bit ABS encoder
18:180mm Base 4K:23 Bit ABS encoder
| Identification|  Rated Power | Identification|  Rated Voltage |
A5:50W C:60V
01:100W ® D: 48V
02:200W F:24V
@ 08:750W 10:1000rpm

10: 1kW 15:1500rpm
15:1. BkW ® 20:2000rpm
20: 2kW 25:2500rpm

30:3000rpm
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Chapter 2 Product Installation and Precautions

2.1 Safety Precautions
Declare: In order to prevent damage to people and equipment, please observe the

following items when using servo products.

2.1.1 Danger

Not directly immersed in water, oil or other | May cause electric shock, fire,
liquid environment for use. malfunction, damage
Not directly exposed to conductive dust, salt | May cause electric shock, fire,
spray environment. malfunction, damage
Do not wuse in inflammable and explosive | May cause electric shock, fire,
environment. malfunction, damage
Not be used in the environment with severe | May cause electric shock, fire,
shock. malfunction, damage
Do not use in the environment with poor heat | May cause fire, malfunction,
dissipation. damage
Do not connect motor directly with city | May cause electric shock,
electricity. malfunction, damage

. May cause electric shock,
Do not expose or stress motor wires. .

malfunction, damage

Drivers, motors and moving parts must not be | May cause electric shock,
touched while operation. malfunction, damage

2.1.2 Notes

Do not fall or invert during lifting, do not grab
motor shaft end and cable

May cause injury, malfunction

Do not place heavy objects on the product

May cause malfunction

Use after correctly wiring in accordance with user
manual by electrical engineer.

May cause electric shock,
malfunction, damage

Driver, motor and encoder must be well grounded

May cause electric shock,
interference

Do not expose the product directly in outdoor use.

May cause injury, malfunction

Do not disassemble or convert the product

May cause injury, malfunction

Follow the
direction.

specific 1installation method and

May cause injury, malfunction

Ensure the driver and motor are used at reasonable
temperature, humidity and altitude.

May cause malfunction

The driver input voltage must be within the specific
range.

May cause malfunction

Be sure to cut off the power supply if it has been
out of service for a long time.

May cause injury

When the product is scrapped, it shall be treated

as industrial waste.

May cause environmental
pollution




2.2 Product Installation and Wiring
2.2.1 Product Size and Installation

2.2.1.1 Driver Size and Installation
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2.2.1.2 Motor Size and Installation
Dimensions and installation of servo motor are shown as below. (Note: The appearance
of different models is different, but the use method is the same.)
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Chapter 3 Product Wiring

3.1 Port Definition
Note: The appearance and port layout of different models are different, but the
use method is the same. For details, please refer to the silk screen printing of the
physical shell.

3.1.1 Dial Switch CN1
The dial switch can be used for specific functions. For SSTS1A, the dial switch
is used to set the terminal resistance of RS485 or CAN bus. (It takes effect when it

is turned to ON).

Termina
Resistance

120 Q

Dial =5~

R34854 485-T RS485B

Termina
Resistance

120 Q

Dial “1”

CAN_L CAN-T CAN_H

For SSZJ1B product, dial switch can be used to modify the door opening and closing

operation time:

UL UUUD

1234 12374
ONd ON &
TITTT TUTT

Run Time | SW-1 | SW-2 | SW-3 | SW-4
0.5 — — ON ON
seconds
0.6 — — ON OFF
seconds
0.7 — — OFF ON
seconds
0.8 — — OFF OFF
seconds

3.1.2 Communication Port CN2/CN3
The communication port is used for communication between servo and upper computer.
These two communication ports have the same function and can be used to connect multiple
servo slave stations in series. SSTS1A adopts standard RJ45 port. It is defined as

following:

_@_
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RJ45 plug

1 CAN L | CAN L signal 5 NC
2 CAN H | CAN H signal 6 NC
3 GND CAN connect earth 7 A RS485 signal A
4 NC 8 B RS485 signal B

SSZJ1B adopts 3—pin green terminal. It is defined as following:

1 A RS485 signal A
Power supply
connect earth
3 B RS485 signal B

2 GND

3.1.3 Motor Encoder Port CN4
The encoder ports of each sub—series of driver are unified as DB15, which supports
incremental encoder and absolute value encoder.

1 V+ Encoder signal V+

2 U+ Encoder signal U+

3 7+ Encoder signal Z+

4 B+ Encoder signal B+

5 A+ Encoder signal A+

6 V- Encoder signal V-

7 U- Encoder signal U-

8 7- Encoder signal Z-

9 B- Encoder signal B-

10 A- Encoder signal A-

11 W+ Encoder signal W+ B E?coder serial
signal B

12 W- Encoder signal W- A E?coder serial
signal A

13 5V Encoder 5V Power supply 5V Encoder 5V Power
supply

1 oD Encoder signal connects oD Encoder signal

earth connects earth
15 PE Encoder shield PE Encoder shield
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3.1.4 Input Power Port CN5
DC voltage input port. SSZJ1B adopts 2-pin terminal:

1 DC+ Power supply+
2 DC- Power supply—

SSTS1A adopts 7-pin terminal, and it contains interfaces for input power supply,
motor power lines, and brake resistance:

1 PE Motor shield

2 W Motor W phase

3 v Motor V phase

4 U Motor U phase

5 RB- Brake resistance-

6 DC- Power supply—

. DC+/ RBA+ Power sgpp1y+/Brake
resistance+t

3.1.5 Motor Power Line/Signal Input and Output Port CN6
SSZJ1B sub—series CN6 is used for power line connection port of three—phase AC servo

motor :
1 U Motor U-phase
2 V Motor V-phase
3 W Motor W-phase
4 PE Motor shield

SSTS1A sub-series CN6 is used for signal input and output:

External
+
1 24V connoct 24V+ 11 24V Output 24V
2 CoM External 12 | com Output 24V-
connect 24V- P
3 BRK- Brake— 13 BRK+ Brake+
4 SRDY Servo ready DO | 14 SON Servo Enable DI
5 ALM Servo alarm DO 15 CLR Alarm clear DI
Location Clockwise travel
6 AT arrival DO 16 CUL limit DI
7 DIR- Dl?ectlon 17 COL Counterclgckw1s
signal— e travel 1limit DI
8 DIR+ Direction 18 | ORG | Origin signal DI
signal+
. Return command
9 PUL+ Pulse signal+ 19 HOM DI
10 PUL- | Pulse signal- | 20 | ommand Pulse
Ban DI

_@_
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3.1.6 Brake Resistance Port CN7
Used for external braking resistance of SSZJ1B. SSTSI1A sub—series focuses on CN5.

CN7 | Signal Explain
1 RB+ Brake resistance+
2 RB- Brake resistance—

3.1.7 Motor Band Brake Port CN8
Used for SSZJ1B motor brake. SSTS1A sub-series focuses on CNG6.

CN8 | Signal Explain
1 BRK+ Brake+
2 BRK- Brake—

3.2 Electrical Wiring Diagram

(L [LL)] .

-t

l

RB b
TEIiﬁ%GMn—
U U
__ [ -
DC24V+ ® - e ﬁ
in—po | ¥ 22 i 485
KoL GND | gs4gs
U ® e 4838 |
4 SSZJ1B100 ; ® We! 485A
mi“‘%lwmcw ¥ o 2 F Ot fg_gB_RS‘lBﬁ/USB%
o [owa | OUTPUT:39H AC 040V 0-10Ams: PE © RO
u A |SN:
[ v | one | aND_|mapE i crna
Tl e | g mm—
PE LA |CAUTION it
LT e
ma&u“ﬁﬁgj“g%@ﬂ Encoder
ar | ow . line
ns+| ne- | Bacd Bre oo
M @< N N

SSZJ1B Wiring Diagram
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24V
coM
BRK+
SRDY
ALM

DIR
DIR+
PUL+

PUL

lmut

1 o 1A
. Seses - ' ]
- 5l Ral = o - [CNG [27 T2av
o SRDY] 50N
o ALM_[CLR
ORG AT |CWL
How DR COW]
INH DTR+ ORG
PULA| [10M
O PUL | TNH
N 1
ENCODER
NG jj
| vl | @ G
[
W o w
v @ V Motor
0 ° U
RB ® ﬁ
N 48V-
e POWER
_I_
w |l g 48V+ | peasy
i e+
= S [ale  JU

il

SSTS1A Wiring Diagram
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Port 1

\

Port 2

/

AN A -
F——Tr—1r—d
RS485/USB/CAN PC
SSTS1A Wiring Diagram
24V [24V 247t
COM | COM 241~ o
| 4 BRK+| BRK
miR SRDY| SON
A ALM |CLR
DA AT [onL
DIR_ Dllrectl.on— DIR_ CCWL
DIR+ Directiont DIR_I_ ORG
PUL_I_ Pulse+ PUL+ HOM
PUL- Pulee” PUL—| INH

SSTS1A Wiring Diagram
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g |J%y (o DIR+ 8 i
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DC12V/24V
U O U /2
! 1 2
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] 1 3 1 Controller
]
@a N
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-
4 1 2347 ) ] ; H
a[JR¥]2 R 7
i 1 2T o 1A
3[Jh ¥ 2 — m+]
Controller

N @& @ N

Single Terminal Wiring 4
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Chapter 4 Parameter Table, Communication Function

and Upper Computer

4.1 Parameter Table
The main parameters of servo driver are shown in the table below. Users can set
various parameters conveniently by ServoTuner, the servo upper computer software,
according to the application requirements
Servo Driver Parameter Table

Servo Modbus communication slave station address, and at
Servo the same time be the node ID of CAN communication.
slave Servo supports standard Modbus RTU communication
. 1~127 . .
P000 station (1) protocol, and can be used as a slave to communicate with
address master PLC, motion control card, and upper computer
% (Note) software. Supports CiA402 protocol of CAN2. OA.
Read-Write Attributes: R/W Applicable Mode: ALL
Servo mode selection.
0 Pulse Position Mode
1 Analog speed Mode
2 Analog Torque Mode
3 Pulse Position/Analog speed Mode
4 Pulse Position/Analog Torque Mode
5 Analog Speed/Analog Torque Mode
6 Communication Position Mode; PP Mode
/CSP Mode of CANopen
Servo - -
0~20 Communication Speed Mode; PV Mode/CSV
P001 mode 7
* (7 Mode of CANopen
3 Communication Torque Mode; PT Mode/CST
Mode of CANopen
9 Communication Position/Communication
Speed Mode
Communication Position/Communication
10
Torque Mode
Communication Speed/Communication
11
Torque Mode
Read-Write Attributes: R/W Applicable Mode: ALL
Set the source of torque limitation for anticlockwise and
clockwise rotation directions.
Counterclockwise Clockwise CI
Torque CCW
P002 limit 0~2 0 CCWTL Analog signal | CWTL Analog signal
source (1) ! P119 Communication | P119 Communication
setting torque limit 1 torque limit 1
9 P119 Communication | P120 Communication
torque limit 1 torque limit 1
Read-Write Attributes: R/W Applicable Mode: P/S

_@_
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Set the specific action of the servo travel limit.
Stroke Limit Action
Stroke limit function is effective and

Stroke limit 0 acts in accordance with P126
. 0~2 . .
P003 function 1) configuration
setting 1 Invalid Stroke Limit Function
9 Alarm is triggered when the stroke limit
is set
Read-Write Attributes: R/W Applicable Mode: ALL
Source of instruction speed for analog speed mode
Instruction Speed Source
P001=1 I} 03 0 Analog Speed Signal
P004 | Command speed 0) 1 1~4 Internal speed
source 2 1~3 Internal speed/Analog Speed Signal
3 1~8 Internal speed
Read-Write Attributes: R/W Applicable Mode: S
Communication position/speed/torque command selection.
Parameter Position Speed Torque
Communication 0-31 values command instruction | command
P005 command 0) k P290+k P324+k P358+k
selection Communication location mode k€& [0, 15], Communication
speed/torque mode k€ [0, 31].
Read-Write Attributes: R/W Applicable Mode: ALL
Set the zero speed clamp function.
0 Zero speed clamp function is invalid
Zero speed ; ; -
clamp 0~1 Zero speeq c%amp function is effective,
P006 function 0) | servo action is affected by zero speed clamp
setting input signal (set P122, P203 command zero
speed clamp function is effective)
Read-Write Attributes: R/W Applicable Mode: S/T
PO0T Factory L L
reserve
POO0S Factory L L
reserve
P009 Factory L L
reserve
Baud rate of communication between servo and upper system
via RS485.
RS485 Baud rate Baud rate
P010 | Communication 2;? 0 4800bps 3 38400bps
baud ratevk 1 9600bps 4 57600bps
2 19200bps 5 115200bps

Read-Write Attributes: R/W Applicable Mode: ALL

_@_
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Servo and upper system is communicated by CAN.

Baud rate Baud rate
CAN 17 1 1Mbps 5 125kbps
PO11 Communicatio 1) 2 800kbps 6 50kbps
n baud rate 3 500kbps 7 20kbps
4 250kbps
Read-Write Attributes: R/W Applicable Mode: ALL
PO12 Factory L L
reserve
PO13 Factory L L
reserve
PO14 Factory L L
reserve
P05 Factory L L
reserve
Servo
power—up Configure servo power—up auto enable
POL6 automatic 0~1 0 Servo power on does not enable
enable (0) 1 Servo power—on auto enable
configuratio Read-Write Attributes: R/W Applicable Mode: ALL
nk
PO17 Factory L L
reserve
Current loop . .

POIS roportional | 0~1000 Current loop proportional gain. Set at the factory.
b pgain Read-Write Attributes: R/W Applicable Mode: ALL
Current loop . .

PO19 inteeration 0~500 Current loop proportional gain. Set at the factory.

ézin Read-Write Attributes: R/W Applicable Mode: ALL
o The larger the value is, the faster the servo position
1st position e .
responses and the more rigid it is. Too large will cause
loop 5~1000 .
P020 . the system to vibrate, so a smaller value should be set.
proportional (20) .
ain Unit: 1/s
& Read-Write Attributes: R/W Applicable Mode: P
The larger the value is, the faster the servo speed
1st responses. The heavier the load is, the larger the value

P01 speed loop | 10~300 | needs to be set. Too large will cause the system to

proportional (50) vibrate, so a smaller value should be set.
gain Unit: Hz
Read-Write Attributes: R/W Applicable Mode: P/S
The smaller the value is, the faster the servo speed
Ist 10~300 responses. Too large value will cause the system to
P022 speed loop (50) vibrate, so a larger value should be set.
integral Unit: ms
Read-Write Attributes: R/W Applicable Mode: P/S
The filter stops setting for feedback speed detection.
1st speed 05 The larger the block setting is, the stronger the

P023 detection 3) filtering effect is, too large will affect the system

filter response.

Read-Write Attributes : R/W Applicable Mode: ALL
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1st torque

Used for filtering of command torque.

0~2500
P024 | filtering time 3) Unit: X10us
constant Read-Write Attributes: R/W Applicable Mode: ALL
Speed Speed feedforward gain. The higher the value is, the
0~1200
P025 Feedforword 0) faster the servo responses
gain Read-Write Attributes: R/W Applicable Mode: P
Speed .
feedforvard 0~6400 Fl%ter for speed feedforward.
PO26 | filter time (3) | Unite ms
Read-Write Attributes: R/W Applicable Mode: P
constant
. The larger the value is, the faster the servo position
2nd position . .
responses and the more rigid it is. Too large will cause
loop 5~1000 .
P027 . the system to vibrate, so a smaller value should be set.
proportional (20) .
ain Unit: 1/s
& Read-Write Attributes: R/W Applicable Mode: P
The higher the value is, the faster the servo speed
ond speed Loo responses. The heavier the load is, the larger the
P08 o zrtionalp 10~300 | value needs to be set. Too large will cause the system
prop . (50) to vibrate, so a smaller value should be set
gain .
Unit: Hz
Read-Write Attributes: R/W Applicable Mode: P/S
The smaller the value is, the faster the servo speed
ond speed loop | 10~300 résponses. Too large value will cause the system to
P029 . . vibrate, so a larger value should be set.
integral gain (50) )
Unit: ms
Read-Write Attributes: R/W Applicable Mode: P/S
The filter gear setting for feedback speed detection.
2nd speed .. .
. 0~5 The larger the gear setting is, the stronger the filter
P030 detection .
Filter (3) effect, too large will affect the system response
Read-Write Attributes: R/W Applicable Mode: ALL
2nd torque 0~2500 Used for filter of command torque.
P031 filter time (3) Unit: X10us
constant Read-Write Attributes: R/W Applicable Mode: ALL
100 times the ratio of load inertia to motor rotor
0~10000 | inertia.
P032 | Inerti ti
nertia ratio (100) Units %
Read-Write Attributes: R/W Applicable Mode: ALL
033 Factory L L
reserve
034 Factory L L
reserve
035 Factory L L
reserve
036 Factory L L
reserve
037 Factory L L
reserve
P038 Factory L L
reserve
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P039 Factory L L
reserve
PO40 Factory L L
reserve
Po41 Factory L L
reserve
PO42 Factory L L
reserve
P043 Factory L L
reserve
Podd Factory L L
reserve
045 Factory L L
reserve
PO46 Factory L L
reserve
P04T Factory L L
reserve
048 Factory L L
reserve
Filter level selection for digital input signals.
Parameter | Filter | Parameter | Filter
Value time Value time
049 Digital input ANY 0 0. bms 4 8ms
DI filter time (3) 1 Ims 5 16ms
2 2ms 6 32ms
3 4ms Other 32ms
Read-Write Attributes: R/W Applicable Mode: ALL
PO50 Factory L L
reserve
PO51 Factory L L
reserve
P052 Factory L L
reserve
PO53 Factory L L
reserve
PO54 Factory L L
reserve
PO55 Factory L L
reserve
PO56 Factory L L
reserve
PO57 Factory L L
reserve
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Used for filter gear selection for command pulse input
signal and cycle period of CANopen communication (ms).

Parameter | Filter | Parameter Filter
Value time Value time
0 222ns 7 3. 55bus
posg | Command pulse | 0~13 1 444ns 8 4. 444us
filter timexk ) 2 666ns 9 5. 333us
3 888ns 10 7.111us
4 1. 333us 11 8. 888us
5 1. 777us 12 10. 666us
6 2. 666us 13 14. 222us
Read-Write Attributes: R/W Applicable Mode: P
Return to original mode selection.
Use positive
origin switch +
motor Z signal +
negative limit
Use the origin switch signal to trigger
0 | signal to trigger back | 11 back to origin Cuse
to the origin Z signal right to
the right edge of
positive origin
switch)
Use positive
origin switch +
motor Z signal +
Back to the 0~30 Use negative origin negative limit
P59 original mode 0) ] switch + motor Z signal 19 signal to.t?igger
to trigger back to back to origin (use
origin 7 signal left to
the right edge of
positive origin
switch)
Use positive
origin switch +
motor Z signal +
Use positive origin negative limit
9 switch + motor Z signal 13 signal to.t?igger
to trigger back to back to origin (use
origin Z signal right to
the left edge of
positive origin
switch)
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P059

Back to the
original mode

0~30
(0)

Use the negative
origin switch to

Use positive
origin switch +
motor Z signal +
negative limit
signal to trigger

3 trigger back to the 14 back to origin (use
origin position 7 signal left to
the left edge of
positive origin
switch)
.. Use negative
Use the forward origin L.
. . origin
A switch to trigger back 15 | switchtfixed

to the origin
position

length to back to
origin.

Use motor negative Z
5 | signal to trigger back | 16
to origin position

Use positive
origin
switch+fixed
length to back to
origin.

Use motor forward Z
6 | signal to trigger back | 17
to origin position

Use positive
origin switch +
positive limit
signal to trigger
back to origin.
(Origin is
defined as left
edge of positive
origin switch.)

Use positive origin
switch + motor Z signal
+ positive limit
signal to trigger back
7 | to origin (Adopt the Z | 18
phase signal to the
left of the left edge
of the positive origin
switch)

Use positive
origin switch +
positive limit
signal to trigger
back to origin
(Origin is
defined as right
edge of positive
origin switch.)

Use positive origin
switch + motor Z signal
+ positive limit
signal to trigger back
8 | to origin (Adopt the Z | 19
phase signal to the
right of the left edge
of the positive origin
switch)

Use positive
origin
switch+tnegative
limit signal to
trigger back to
origin. (Origin is
defined as right
edge of positive
origin switch)
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Use positive origin
switch + motor Z signal
+ positive limit
signal to trigger back
9 | to origin (Adopt the Z
phase signal to the
left of the right edge
of the positive origin
switch)

Use positive
origin
switchtnegative
limit signal to
20 | trigger back to
origin. (Origin is
defined as left
edge of positive
origin switch.)

Use positive origin
switch + motor Z signal
+ positive limit
signal to trigger back
10 | to origin (Adopt the Z
phase signal to the
right of the right
edge of the positive
origin switch)

Read-Write Attributes: R/W

Applicable Mode: ALL

P0O60~ Factory L L
P069 reserve
0~300 . . .
POT0 JOG test 0 Set motor rotation in JOG test running mode
running speed (300) Read-Write Attributes: R/W Applicable Mode: ALL
Choose absolute position or relative position mode
0 1
bit0 | Absolute position Relative position
. . Allow deviation Do not allow
Communication o
. 0~3 counter cleared and | deviation counter
PO71 position
. (0) . command of back to | cleared and command
selection bitl

origin position
modification.

of back to origin
position
modification.

Read-Write Attributes: R/W

Applicable Mode: P
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External input logic level selection.

0

1

Communication
enable and DI enable

DI enable is needed in
every mode,

bit0 | cannot be valid at | communication enable
the same time. is also needed in
) communication mode
POT72 E%ﬁiii?%hiiﬁft ANY bito CCWL signal valid in | CCWL signal valid in
. (0) low level high level
selection ; . X P
bit3 CWL signal valid in | CWL signal valid in
low level high level
bit5 ZEROSPD signal ZEROSPD signal valid
valid in low level | in high level
bitll ORG signal valid in | ORG signal valid in
low level high level
Read-Write Attributes: R/W Applicable Mode: ALL
Select control order source.
0 Communication mode is from P281, pulse/analog
mode is from DI
b7 Contsrooulrcoerder 0~4 |[ 1 | From default DI
. 0) 2 | From configurable DI
selection

3 From P281, limit signal is from DI

4 From

P281 or configurable DI

Read-Write Attributes: R/W

Applicable Mode: ALL




Low-voltage Servo Products User Manual V3.5

@ HUACHENG

Digital input pin function configuration

Param bit Signal Pin No.
PO74 DI reuse function ANY PO74 biF8NbiF15 :::: ::::
configuration5 0) 1?12?1?112
1td~b1t O O
POT5 bitO~bit7 — —
bit8~bitlh DI6
POT6 bitO~bit7 DI1
. POT7 bit8~bitlh DI2
POT5 DI reuse function ANY bitO~bit7 DI5
configurations (0) bit8~bitlh D14
roTs bitO~bit7 DI3
Function configuration:
Function .
code Function
0x00 From default DI
DI reuse function ANY 0x01 Alarm clear
P076 . . ; . —
configuration3 (0) 0x02 Anticlockwise travel limit
0x03 Clockwise travel limit
0x04 Mode switch
0x05 Zero speed clamp
Command frequency division; multi
0x06 segment position/speed/torque command
. start
PO77 DI regse fugctlon ANY 0x07 Back to origin command
configuration2 0) Command pulse forbidden; Internal speed
0x08 .
command selection 4
0x09 Gain selection
0x0A Deviation counter clear
0x0B Origin switch signal
0x0C Internal speed command selection 1
bOTS DI reuse function ANY 0x0D Internal speed command select%on 2
configurationl (0) 0xOE Internal speed command selection 3
0xOF Torque limit selection
0x10 Cancel relative position command
Read-Write Attributes: R/W Applicable Mode: ALL
P0O79 Factory reserve — —_—
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Command pulse

Set direction of command pulse and pulse form.
P081 | PO80 | Anticlockwise Clockwise
L L L (2 I I I O

. . 0
direction 0~1 o[ L D
PO8O 1 onfiguration | (0) I [OooL [JouL
Y D D
IR IRERE RN
0
0 s L [ T
JLUTL
1
B B
(¥ o
Command pulse 0 .
POSL input mode 1~3 1 q?
o T | @
COI’lflguI‘athl’l (3) 1 CH m
* o COW
Read-Write Attributes: R/W Applicable Mode: P
When the parameter is 1, command pulse forbidden
function is blocked; when the parameter is 0, it
Command pulse depends on INH input.
input 0-1 Param INH Command pulse
P082 forbidden (I) 0 valid Input allowed
function null null Input forbidden
configuration ! — Input allowed
— Input allowed
Read-Write Attributes: R/W Applicable Mode: P
033 Factory L L
reserve
Po84 Factory L L
reserve
POS5 Factory L L
reserve
Command pulse
POSE eli;;fi23c O~?f;67
& Refer to the formula bellow to execute electronic gear
numerator
C 1 oul zoom to command pulse
2?§er§;i;e 0~39767 Number of pulses needed per rotationX (P086 or
P087 - o (1) P087) /P088=encoder resolution, E.g; For 2500 line
gea ¢ incremental encoder, the resolution is 10000, when set
- numeza Ol{ P086=4, P088=1, command pulses needed for 1t is: 2500.
omman p9 s¢ Read-Write Attributes: R/W Applicable Mode: P
electronic 1~32767
P088
gear (1)
denominator
Command pulse . .
P0S9 <moothin ~ Command pulse delay filter gear selection.
filter'g (1) Read-Write Attributes: R/W Applicable Mode: P

_@_
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Set positive

Set positive direction of motor rotation.

dlrecajon of 0 Facing motor shaft, anticlockwise is
motor L
. . 0~1 positive
P090 tat
rota ?on %n (0) Facing motor shaft, clockwise is
communication 1 A
control positive
nodesk Read-Write Attributes: R/W Applicable Mode: ALL
Function configuration of deviation counter clear
signal
Input mode of 0~2 0 | Valid in high level
P091 deviation — —
counter cledr (1) 1 Valid in rising edge
2 Block deviation counter clear signal
Read-Write Attributes: R/W Applicable Mode: P
Anal
vo?iazi— 10~20000 rpm speed corresponding to 1V voltage
P092 Unit: rpm/V
CSZZ??ﬁc?ziid (500) Read-Write Attributes: R/W Applicable Mode: S
Anal Set rotation direction corresponding to
Ti og_ 0-1 positive/negative voltage.
P093 voltase - 0 Positive->Anticlockwise
command speed (0) — -
. . 1 Positive—>Clockwise
direction - - .
Read-Write Attributes: R/W Applicable Mode: S
Analog input 9047~2047 Zero drift compensation of analog speed command or
P094 zero drift 0) analog torque command.
compensation Read-Write Attributes: R/W Applicable Mode: S/T
POYS 1" internal | -3000~3000 | 1" internal speed Unit: rpm
speed (0) Read-Write Attributes: R/W Applicable Mode: S
P096 2" internal | —-3000~3000 | 2" internal speed Unit: rpm
speed (0) Read-Write Attributes: R/W Applicable Mode: S
3 internal | ~3000~3000 3" internal speed Unit: rpm
P097 speed (500) Max speed limit in communication position mode
b Read-Write Attributes: R/W Applicable Mode: P/S
4" internal | 30003000 4" internal speed Unit: rpm
P098 sveed (500) Max speed limit in torque mode
P Read-Write Attributes: R/W Applicable Mode: S/T
P09 5" internal | —3000~3000 | 5 internal speed Unit: rpm
speed (0) Read-Write Attributes: R/W Applicable Mode: S
P100 6" internal | -3000~3000 | 6" internal speed Unit: rpm
speed (0) Read-Write Attributes: R/W Applicable Mode: S
7 internal 3000~3000 7" internal speed Unit: rpm
P101 speed 0) Used as return speed during back to origin.
b Read-Write Attributes: R/W Applicable Mode: ALL
8" internal | 3000~3000 8" internal speed Unit: rpm
P102 sveed (100) Used as crawling speed during back to origin.
P Read-Write Attributes: R/W Applicable Mode: ALL
P103 Factory L L
I reserve

_@_
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Analog Analog speed/torque command delay filter time
0~6400 .
P112 command (1000) Unit X 20us
filter time Read-Write Attributes: R/W Applicable Mode: S/T
Motor 0~10000 Acceleration time and deceleration time of servo
P113 | acceleration (120) motor.
time Unit: ms/1000rpm
Motor 0~10000 P113 : Time from x(rpm) to (x+1000)rpm
P114 | deceleration 2120) P114 : Time from x(rpm) to (x—1000)rpm
time Read-Write Attributes: R/W Applicable Mode: ALL
Source of max speed limit in pulse position mode
Pulse frequency
Command pulse 0 defines rotation
0~1
P115 max speed 0) speed
limit | P98 is the max limit
speed
Read-Write Attributes: R/W Applicable Mode: P
P16 Factory L L
reserve
P117 Factory L L
reserve
P18 Factory L L
reserve
The max torque that servo motor outputs. 1000
indicates 1000%,, 1i.e.the motor can output 1 rated
Communication 0~3000 torque. The rated torque of motor is introduced in
P119 .. . .
torque limitl (2000) motor specification.
Unit: %o
Read-Write Attributes: R/W Applicable Mode: ALL
P120 Communlcgt?on 0~3000
torque limit2 (2000)
When the absolute value of difference between
Set locating feedback position of motor encoder and command
0~32767 . . . .
P121 completed 5) position is smaller than this parameter, locating
range completed output signal is valid. Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
When the absolute value of motor feedback speed is
Set zero speed .
. 10~20000 smaller than this parameter, the zero speed output
P122 detection . . . .
ange (10) signal is valid. Unit: rpm
& Read-Write Attributes: R/W Applicable Mode: ALL
When the absolute value of motor feedback speed
Arriving 10~20000 equals or is larger than this parameter, arriving
P123 . . . .
speed (10) speed output signal is valid. Unit: rpm

Read-Write Attributes: R/W Applicable Mode: ALL
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Condition of locating completed output signal

When position deviation is within
0 locating completed range, output
is valid.
. When there is no position command and
Condition of . .. . Ly
. position deviation is  within
locating 1 . .
0~2 locating completed range, output is
P124 completed .
(0) valid.
output : .
sienal When there is no position command,
8 zero speed detection signal is valid
2 and position deviation is within
locating completed range, output is
valid.
Read-Write Attributes: R/W Applicable Mode: P
P125 Factory L L
reserve
Specific action of the driver and motor after the
travel limit signal is valid.
During After stop Deviation
deceleration rotating counter
Torque command from direction of
0 . Hold
travel limit is O
Specific Control mode
action of 0~1 Lo Clear
P126 Position command from N
travel (D . . L. before
.. P direction of travel limit is
limity 0 decelerat
1 ion
L Speed command
Position . .
from direction
S/T | command .
. of travel limit
is 0 .
is 0
Read-Write Attributes: R/W Applicable Mode: ALL
Fact
P127 actory — —
reserve
Define fixed .. . .
When back to origin mode P059 is set as 15/16, it needs
length . .
. —231_p31 to modify this parameter.
P128 position .
duri back -1 Unit: pulses
uring ba . . .
g. ,C Read-Write Attributes: R/W Applicable Mode: ALL
to origin
Factor
P130 v — —
reserve
P13] Factory L L
reserve
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Set braking strategy of servo system.

0 Use internal braking resistance and
alarm when the baking rate is too high.
) Use external braking resistance and
P132 Braking 0~3 alarm when the baking rate is too high
settingk 0) Use external braking resistance and do
2 . . .
not alarm when the baking rate is too high
3 Use internal capacity to store braking
energy.
Read-Write Attributes: R/W Applicable Mode: ALL
Use internal default when set as 0. Refer to section
. 4.5 for the max and min values . (Table of under-voltage
Discharge .
P133 voltage — node, d?scharge voltage node aﬁd over—voltage node
. (0) under different voltage level in servo system)
setting .
Unit: V
Read-Write Attributes: R/W Applicable Mode: ALL
Use internal default when set as 0. Refer to section4. 5
for the max and min values . (Table of under-voltage
P134 Under—-voltage — node, discharge voltage node and over—-voltage node
setting (0) under different voltage level in servo system)
Unit: V
Read-Write Attributes: R/W Applicable Mode: ALL
Use internal default when set as 0. Refer to section4. 5
for the max and min values . (Table of under-voltage
P35 Over-voltage — node, discharge voltage node and over—-voltage node
setting (0) under different voltage level in servo system)
Unit: V
Read-Write Attributes: R/W Applicable Mode: ALL
Position Set detection threshold of alarm for large position
P136 deviation 0~32767 | deviation. When set as 0, position deviation alarm is
limit value (25000) | blocked. Unit: X256pulses
Read-Write Attributes: R/W Applicable Mode: P
Analog Set limit value of analog voltage and alarm will be
p137 | command 1imit 0~100 triggered if actual value is larger than it. When set
value (0) as 0, the alarm is blocked. Unit: XO0.1V
Read-Write Attributes: R/W Applicable Mode: S/T
Over—load 0~2000 Set starting.torque before the servo calculates
P138 lovel (1050) overload. Unit: rated torque%o
Read-Write Attributes: R/W Applicable Mode: ALL
Set over—speed threshold of motor. When set as 0, the
Over-speed 0~20000 | over—speed threshold is 1.2 times of rated revolution.
P139 .
level (0) Unit: rpm
Read-Write Attributes: R/W Applicable Mode: ALL
P{%O Alarm history ANY Record the latest 10 alarms. Code shown in P202.
P149 (0) Read-Write Attributes: R Applicable Mode: ALL
P150 Factory L L
P£}9 reserve
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P180 Software ANY Software version of the servo
version Read-Write Attributes: R Applicable Mode: ALL
Type of motor. E. g: motor model 1006, 10 indicates that
Motor it fits 10A driver; 06 represents P182 motor code. More
P181 ANY . . .
model details are in section4. 5.
Read-Write Attributes: R Applicable Mode: ALL
Code of servo motor. Details about configuration of
P182 Motor 1-100 motor code are in section 4.5
code Read-Write Attributes: R/W Applicable Mode: ALL
P183~ Factory
P199 reserve o -
Servo system state machine of gate
Param State machine
Servo 1 Servo initial state
system 3 Servo running
P200 ;;ate ANY 4 Servo prepared
machine 5 Servo alarm (for
specific refer to P202)
Read-Write Attributes: R Applicable Mode: ALL
Current control mode of servo
Param Current mode
0x0000 No control
0x0001 Pulse position
201 Servol ANY 0x0002 Analog speed mode
Cziii? 0x0004 Analog torque mode
0x0101 | Communication position
0x0102 Communication speed
0x0104 | Communication torque
Read-Write Attributes: R Applicable Mode: ALL
Current alarm state of servo
Param Servo alarm state
0 None
Under voltage
2 Over voltage
3 Over current
Servo 4 Over heat
6 Encoder alarm
P202 ziziz ANY 3 | Ove?19ad -
9 Excessive position deviation
10 Travel limit
11 Over speed
12 Analog over—limit
13 EEPROM faulty in read and write
15 CAN communication faulty

Read-Write Attributes: R Applicable Mode: ALL

_@_
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External
P203 order
status

ANY

Status of external control signal

. Status bit is | Status bit
Control signal .

0 is 1
bit0 Servo enable null null
bitl Alarm clear null valid
bitg | Anticlockwise null valid

travel limit
bit3 Clockwise null valid
travel limit
bit4 Mode switch Mode 1 Mode 2
bitb | Zero speed clamp null valid
Command
frequency nd
L. 2
division st
. .| 1” frequency | frequency
. selection;multi ... ...
bitb division; division;
segment . .
. signal null signal
position/speed/ .
valid
torque start
signal
bit7 Back to origin null valid
Command pulse
forbidden;
bit8 internal null valid
command
selection 4
bit9 | Gain selection 1" gain 2" gain
Deviation
bit1g | counter clear: null valid
speed direction
selection
. Origin switch .
bitll . null valid
signal
Internal
bitl2 command null valid
selection 1
Internal
bitl3 command null valid
selection 2
Internal
bitl4 command null valid
selection 3
bitl5 Torque l}mlt Tprgue Tprgue
selection limit 1 limit 2

Read-Write Attributes:

R

Applicable Mode: ALL
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Servo output status. When the relative bit is 1, the

status is true.

Servo output Status bit | Status bit
status is 0 is 1
bit0 Servo prepared False True
bitl Servo alarm False True
bit2 Locating False True
completed
Servo bit3 Braking release False True
P204 output ANY bit4 Zero speed False True
status bith In torque limit False True
bit6 SPeed False True
consistency
bit7 Res1st§nce False True
breaking
bit8 Speed arriving False True
bit9 Overload alarm False True
bitl0 Back to origin False True
Read-Write Attributes: R Applicable Mode: ALL
State of servo digital DI input signal. When relative
pins are on, corresponding bit is 1.
bit0 SRV_ON
Digital bitl ALM CLR
. bit2 DI1
P205 ME?;;;H ANY bits D12
bit4 DI3
bith DI4
bit6 DI5
Read-Write Attributes: R Applicable Mode: ALL
State of servo digital DO output signal. When
corresponding bit is 1, relative pins are on.
bit0 DO1
Digital bitl D02
P206 | output DO ANY bit2 D03
state bit3 D04
bit4 D05
bith D06
Read-Write Attributes: R Applicable Mode: ALL
Command speed as analog speed mode, or command torque
Analog as analog torque mode
p207 input 1 ANY + 10V corresponds 32767
Read-Write Attributes: R Applicable Mode: S/T
Analog Torque limit as analog mode
P208 input 2 ANY +10V corresponds +32767
Read-Write Attributes: R Applicable Mode: ALL
209 Factory L L
reserve
Analog Analog output 1
p210 output 1 ANY Read-Write Attributes: R Applicable Mode: ALL
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P21l Analog ANY Analog output 2
output 2 Read-Write Attributes: R Applicable Mode: ALL
P99 Command —2319231 | Command position Unit: pulses
position -1 Read-Write Attributes: R Applicable Mode: P
P16 User —231-231 | User position coordinate Unit: pulses
position -1 Read-Write Attributes: R Applicable Mode: P
918 Position —2319231 | Position deviation Unit: pulses
deviation -1 Read-Write Attributes: R Applicable Mode: P
990 Command -6000~60 | Command speed Unit: rpm
speed 00 Read-Write Attributes: R Applicable Mode: S
P91 Feedback -6000~ Feedback speed Unit: rpm
speed 6000 Read-Write Attributes: R Applicable Mode: ALL
999 Speed -6000~ Speed deviation Unit: rpm
deviation 6000 Read-Write Attributes: R Applicable Mode: S
P993 Command -3500~ Command torque Unit: %o
torque 3500 Read-Write Attributes: R Applicable Mode: T
P94 Feedback -3500~ Feedback torque Unit: %o
torque 3500 Read-Write Attributes: R Applicable Mode: ALL
P995 Torque -3500~ Torque deviation Unit: %o
deviation 3500 Read-Write Attributes: R Applicable Mode: T
P996 Busbar ANY Busbar Yoltage Unit: V .
voltage Read-Write Attributes: R Applicable Mode: ALL
P997 Inner temp of ANY Temperature of the driver Unit: C
driver Read-Write Attributes: R Applicable Mode: ALL
p228 Factory
P£é4 reserve - -
Reason for non-rotation of motor
Reason Reason
0 - 10 Speed command is
too small
1 | Main power is off | 12 | loraue command is
too small
2 no servo enable 13 Speed limit is too
Reason for small
P235 | non-rotation ANY Overload/wrong
of motor 3 Travel limit 14 | connection of power
line
4 Torque limit is 15 Servo alarm
too small
Position command Motor power line is
7 . 17 .
is too small disconnected
9 | Zero speed clamp
Read-Write Attributes: R Applicable Mode: ALL
P236 Factory -
Pé;9 reserve -
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P280

Communication
function code

ANY

Communication function code

to execute following

control:
Function . Function .
Action Action
code code
R ¢ fact Position
0x0101 | "eSet ACOTY 69001 | sinusoidal
settings
response
Speed
All param . .
0x0102 write EEPROM 0x1002 sinusoidal
response
Torque
Updated param . .
0x0104 write EEPROM 0x1004 sinusoidal
response
Position
0x0202 JOG start 0x2001 step
response
JOG motor
0x0203 rotates ox2002 | Speed step
. . response
anticlockwise
JOG motor Torau ¢
0x0204 rotates 0x2004 | Ordue STEP
. response
clockwise
0x0205 JOG stop

Read-Write Attributes: R/W

Applicable Mode: ALL
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Communication control word 1. Operate by bit to execute

following control:

Aim function 0 1
bit0 P016=1 anti-enable null valid
bit4 Mode switch Mode 1 Mode 2
Zero speed
bith clamp/position null valid
locked
Cpmmaﬁd frequegcy PO86 PO8T
division selection
bit6 Multi segment
position/speed/tor null valid
que start
bit7 | Dack to origin null valid
order
Comnand pulse null valid
o bits forbidden
P281 Communication ANY Internal command .
control word 1 . null valid
selection 4
bit9 Gain selection 1" gain 2" gain
Dev1atiT2a§ounter null valid
bit10
! Speed direction
selection
bitll Origin switch null valid
signal
bitlg | [nternal command o 4, valid
selection 1
bitig | [nternal command o valid
selection 2
bitla | [nternal command o 4, valid
selection 3
bitl5 forque limit Limit 1 | Limit 2
selection
Read-Write Attributes: R/W Applicable Mode: ALL
Communication control word 2. Operate by bit to execute
following control:
0
. . bit0 Servo Servo
P982 Communication ANY anti—enable enable
control word 2 bitl (auto reset) | Alarm clear
Relative
bit2 (auto reset) position
end
Read-Write Attributes: R/W Applicable Mode: ALL
P983 Communication ANY Communication status word

status word

Read-Write Attributes: R/W

Applicable Mode: ALL
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p2s4 Factory L L
Péé9 reserve
Communication Communication position com@and 9 (When.PQOS is set as
290 position —231.231| 0, use the value as communication position command)
command 0 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position com@and } (When.PQOS is set as
P992 position —231.231| 1 use the value as communication position command)
command 1 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position,com@and,? (When.PQOS is set as
P994 position —231_031 2,'use the value as communication position command)
command 2 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position,com@and,g (When.PQOS is set as
P996 position —231_031 3,'use the value as communication position command)
command 3 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 4 (When P005 is set as
P998 posi tion —231_031 4,.use the value as communication position command)
command 4 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 5 (When P005 is set as
P300 position —231_031 5,.use the value as communication position command)
command 5 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 6 (When P005 is set as
P302 position —231_031 6,'use the value as communication position command)
command 6 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 7 (When P005 is set as
P304 posi tion —231_031 7,.use the value as communication position command)
command 7 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 8 (When P005 is set as
P306 posi tion —231_031 8,.use the value as communication position command)
command 8 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communication Communication position command 9 (When P005 is set as
P308 posi tion —231_031 9,.use the value as communication position command)
command 9 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
Communi cation Communication position command 10 (When P005 is set as
P310 bosition —231.931| 10, use the value as communication position command)
-1 Unit: pulses

command 10

Read-Write Attributes: R/W Applicable Mode: P
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Communication position command 11 (When P005 is set as

C icati
ommuglcé ron —2312311 11, use the value as communication position command)
P312 position .
command 11 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
. . Communication position command 12 (When P005 is set as
Communication . . ..
o —23192311 12, use the value as communication position command)
P314 position .
command 12 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
. . Communication position command 13 (When P005 is set as
Communication . . ..
o —2319231 13, use the value as communication position command)
P316 position .
command 13 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
. . Communication position command 14 (When P005 is set as
Communication . . ..
o —231231 14, use the value as communication position command)
P318 position g
command 14 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: P
. . Communication position command 15 (When P005 is set as
Communication . . ..
o —2319231 15, use the value as communication position command)
P320 position .
command 15 -1 Unit: pulses
Read-Write Attributes: R/W Applicable Mode: p
P399 Factory L L
reserve
P393 Factory L L
reserve
. . Communication speed command 0 (When P005 is set as 0,
Communication . .
-6000~ | use the value as communication speed command)
P324 | speed command .
0 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 1 (When P005 is set as 1,
Communication . .
-6000~ | use the value as communication speed command)
P325 | speed command .
1 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 2 (When P005 is set as 2,
Communication . .
-6000~ | use the value as communication speed command)
P326 | speed command .
9 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 3 (When P005 is set as 3,
Communication . .
-6000~ | use the value as communication speed command)
P327 | speed command .
3 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 4 (When P005 is set as 4,
Communication . .
-6000~ | use the value as communication speed command)
P328 | speed command .
4 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 5 (When P005 is set as 5,
Communication . .
-6000~ | use the value as communication speed command)
P329 | speed command .
6000 Unit: rpm

5

Read-Write Attributes: R/W Applicable Mode: S
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Communication

Communication speed command 6 (When P005 is set as 6,

—6000~ | use the value as communication speed command)
P330 | speed command .
6 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 7 (When P005 is set as 7
Communication . .
-6000~ use the value as communication speed command)
P331 | speed command .
7 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 8 (When P005 is set as 8,
Communication . .
-6000~ use the value as communication speed command)
P332 | speed command .
8 6000 Unit: rpm
Read-Write Attributes: R/W  Applicable Mode: S
. . Communication speed command 9 (When P005 is set as 9,
Communication . .
-6000~ use the value as communication speed command)
P333 | speed command .
9 6000 Unit: rpm
Read-Write Attributes: R/W  Applicable Mode: S
. . Communication speed command 10 (When P005 is set as 10,
Communication . .
-6000~ use the value as communication speed command)
P334 | speed command .
10 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 11 (When P005 is set as 11,
Communication . .
-6000~ use the value as communication speed command)
P335 | speed command .
1 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 12 (When P005 is set as 12,
Communication . .
-6000~ use the value as communication speed command)
P336 | speed command .
12 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 13 (When P005 is set as 13,
Communication . .
-6000~ use the value as communication speed command)
P337 | speed command .
13 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 14 (When P005 is set as 14,
Communication . .
-6000~ use the value as communication speed command)
P338 | speed command .
14 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 15 (When P005 is set as 15,
Communication . .
-6000~ use the value as communication speed command)
P339 | speed command .
15 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 16 (When P005 is set as 16,
Communication . .
-6000~ use the value as communication speed command)
P340 | speed command .
16 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 17 (When P005 is set as 17,
Communication . .
-6000~ use the value as communication speed command)
P341 | speed command .
6000 Unit: rpm

17

Read-Write Attributes: R/W Applicable Mode: S
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Communication speed command 18 (When P005 is set as 18,

Communication -6000~ | use the value as communication speed command)
P342 | speed command .
18 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 19 (When P005 is set as 19,
Communication . .
-6000~ | use the value as communication speed command)
P343 | speed command .
19 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 20 (When P005 is set as 20,
Communication . .
-6000~ | use the value as communication speed command)
P344 | speed command .
90 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 21 (When P005 is set as 21,
Communication . .
-6000~ | use the value as communication speed command)
P345 | speed command .
91 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 22 (When P005 is set as 22,
Communication . .
-6000~ | use the value as communication speed command)
P346 | speed command .
99 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 23 (When P005 is set as 23,
Communication . .
-6000~ | use the value as communication speed command)
P347 | speed command .
93 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 24 (When P005 is set as 24,
Communication . .
-6000~ | use the value as communication speed command)
P348 | speed command .
94 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 25 (When P005 is set as 25,
Communication . .
-6000~ | use the value as communication speed command)
P349 | speed command .
95 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 26 (When P005 is set as 26,
Communication . .
-6000~ | use the value as communication speed command)
P350 | speed command .
96 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 27 (When P005 is set as 27,
Communication . .
-6000~ | use the value as communication speed command)
P351 | speed command .
97 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 28 (When P005 is set as 28,
Communication . .
-6000~ | use the value as communication speed command)
P352 | speed command .
98 6000 Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
. . Communication speed command 29 (When P005 is set as 29,
Communication . .
-6000~ | use the value as communication speed command)
P353 | speed command .
6000 Unit: rpm

29

Read-Write Attributes: R/W

Applicable Mode:
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Communication speed command 30 (When P005 is set as 30,

354 d command -6000~ | use the value as communication speed command)
spee SCOO a 6000 | Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
Communi cation Communication speed command 31 (When P005 is set as 31,
P355 d command -6000~ | use the value as communication speed command)
spee SCIO a 6000 | Unit: rpm
Read-Write Attributes: R/W Applicable Mode: S
P356 Factory L L
reserve
357 Factory L L
reserve
Communication Communication torque command 0 (When P005 is set as 0,
p358 | torau nmand -3500~ | use the value as torque command)
ord ego 4 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 1(When P005 is set as 1,
p359 | torau nmand -3500~ | use the value as torque command)
ord elco 4 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 2 (When P005 is set as 2,
p360 | t d -3500~ | use the value as torque command)
oraue gomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 3 (When P005 is set as 3,
P36l |t d -3500~ | use the value as torque command)
oraue gomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 4 (When P005 is set as 4,
p362 | torau nmand -3500~ | use the value as torque command)
ord e:O 4 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 5(When P005 is set as b,
p363 | t d -3500~ | use the value as torque command)
Orq“egomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 6 (When P005 is set as 6,
pa6a |t d -3500~ | use the value as torque command)
oraue gomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 7 (When P005 is set as 7,
365 | t d -3500~ | use the value as torque command)
Orq“egomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 8 (When P005 is set as 8,
p366 | toraue command -3500~ | use the value as torque command)
d 3500 | Unit: %

8

Read-Write Attributes: R/W Applicable Mode: T
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Communication

Communication torque command 9 (When P005 is set as 9,

-3500~ | use the value as torque command)
P367 torqueg;ommand 3500 Units %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 10 (When P005 is set as 10,
P368 | torau mmand -3500~ | use the value as torque command)
ord el(c)o 4 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 11 (When P005 is set as 11,
P369 | d -3500~ | use the value as torque command)
Orq“eliomma“ 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication 3500 Communication torque command 12 (When P005 is set as 12,
P370 | torque command 3500 use the value as torque command)Unit: %o
12 Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 13 (When P005 is set as 13,
a7l | d -3500~ | use the value as torque command)
Orq“elgomma“ 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 14 (When P005 is set as 14,
372 | toraue command -3500~ | use the value as torque command)
d o 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 15 (When P005 is set as 15,
373 | toraue command -3500~ | use the value as torque command)
d s 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 16 (When PO05 is set as 16,
374 | toraue command -3500~ | use the value as torque command)
d s 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 17 (When P005 is set as 17,
375 | toraue command -3500~ | use the value as torque command)
d - 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 18 (When P005 is set as 18,
376 | toraue command -3500~ | use the value as torque command)
d 5 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 19 (When P005 is set as 19,
p377 | ¢ d -3500~ | use the value as torque command)
Orq“elgomma“ 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 20 (When P005 is set as 20,
378 | torau nmand -3500~ | use the value as torque command)
ord ez(c)o 4 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 21 (When P005 is set as 21,
379 | toraue command -3500~ | use the value as torque command)
a 3500 | Unit: %o

21

Read-Write Attributes: R/W Applicable Mode: T
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Communication Communication torque command 22 (When P005 is set as 22,
P3g0 | d -3500~ | use the value as torque command)
Orquezzomma“ 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 23 (When P0O05 is set as 23,
381 | torqu mand -3500~ | use the value as torque command)
ord 62‘;0 a 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 24 (When P005 is set as 24,
p3g2 | d -3500~ | use the value as torque command)
Orq“eziomma“ 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 25 (When P005 is set as 25,
P383 | torque command -3500~ | use the value as torque command)
d 0 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 26 (When P0O05 is set as 26,
P384 | toraue command -3500~ | use the value as torque command)
d 26 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 27 (When P0O05 is set as 27,
P385 | torque command -3500~ | use the value as torque command)
d ”7 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 28 (When P0O05 is set as 28,
P386 | torque command -3500~ | use the value as torque command)
d ’5 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 30 (When P0O05 is set as 30,
P388 | torque command -3500~ | use the value as torque command)
d 20 3500 | Unit: %o
Read-Write Attributes: R/W Applicable Mode: T
Communication Communication torque command 31 (When P0O05 is set as 31,
P389 | torque command -3500~ | use the value as torque command)
d 51 3500 | Unit: %
Read-Write Attributes: R/W Applicable Mode: T
1n parameter l1st means 1t needs to be reserved 1n atter written 1n driver.
(1) i 1i i d b d in EEPROM af i in dri
Effective after power on again. Other parameters are effective immediately after
modified but may be lost after power off.Please reserve in EEPROM if needed.
efault parameters 1in the table corresponds =3, 1l.e. v W ppr servo
(2) Defaul in th bl ds P182=3, 1 24v/200w/2500

motor.
(3) All parameters fit standard modbus protocol.
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4. 2 Modbus RTU Protocol

Modbus RTU defines “bit” in serial transmission information area of bus, and way
to package and decode information. In Modbus mode, every byte(1Byte=8bit)is represented
by 2 hexadecimal characters (0~F) . Information must be transferred continuously.
Complete information frame contains slave address, function code, data area and error
check.

Slave address: Signified by 1 byte. Valid slave machine address range is 0-247, and
addressing range is 1-247. Host machine sends slave address into
address area of information frame and starts locating in slave machine.
The slave puts own address in address area of reply to let the host
identify slave address that has responded. Address 0 is for broadcast,
which can be identified by all slaves.

Function code: Signified by 1 byte. Function code is used to describe actions to be
operated to slave machine when the host sends message to the slave.
When the slave responds properly, the function code turns to original
code. If not, change the most significant bit of original function code
to “1” and return.

Data area: The length and contents of data area differ according to function code. It
contains (beginning) register address to be accessed, data length to be
read, data to be written and so on. Notice that significant bit is in the
front.

Error check: Signified by 2 bytes. The first byte is the high 8 bits of cyclic redundancy
check CRC16. There will be no details about CRC16. Please search online
if you are interested about it. Notice: parity check is for single byte
information while CRC is for the whole information frame.

4.2.1 Function Code 16#03: Read Register
Read register has no broadcast function. It only fits one designated slave address.
Values of one or serial registers can be read.
The example shows how to read values of two serial registers P212 and P213 in No. 2

slave machine.
Host request frame:

1Byte 1Byte 2Bytes 2Bytes 2Bytes
16#02 16803 16800 16#D4 16#00 164202 16#84 | 16800

Slave response frame:

1Byte 1Byte 1Byte 2Bytes 2Bytes 2Bytes

168202 16803 16804 16801 168F4 16#03 16H#E8 16#89 | 16#83
According to response fraction, the value of P212 is 16#01F4, that is 500, value
of P213 is 16#03E8, that is 1000.
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4, 2.2 Function Code 168#06: Write Single Register
Write single registers support broadcasting and each command can only write one
register. The following example is to write the value of P325 register from No. 1 slave
as 1000.
Host request frame:

1Byte 1Byte 2Bytes 2Bytes 2Bytes
16801 16806 16801 16845 16#03 16#ES 16#99 16#5D

Slave response frame:

1Byte 1Byte 2Bytes 2Bytes 2Bytes
16#01 16#06 16#01 16#45 16#03 16HES 16#99 16#5D
According to response fraction, the slave writes successfully when a fraction of
data is sent back unchanged.

4.2.3 Function Code 16#10: Write Serial Registers
Write serial registers support broadcasting and each command can write one or
several registers. The following example is to write the value of P325 as 1000 and value
of P326 as 2000 through 16#10 function code.
Host request frame:

1Byte 1Byte 2Bytes 2Bytes 1Byte 2Bytes
16801 16#10 16801 16#45 16800 16802 16204 16#03 16HES
2Bytes 2Bytes
16807 16#D0 16#B9 168#EC

_@_
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Slave response frame:

1Byte

1Byte

2Bytes

2Bytes

2Bytes

16#01

164810

16#01

16845

16400 16402

16#51 | 16#EL

4.2.4 No Response and Abnormal Response

After the host sends Modbus request frame, the slave may have two abnormal types

of response, which is no response on time and abnormal response in fixed time.

When the host judges that no response comes from the slave after certain time check,
it needs to check communication wiring, slave status lamp and whether the environment

around is suitable for communication.

The common reason of abnormal response of slave is data frame error, such as writing

data into a read only register or that data written is out of range.

Example of abnormal response
Host request frame:

1Byte

1Byte

2Bytes

2Bytes

2Bytes

16#01

164806

16#01

16845

16427 16410

16499 16#5D

Slave request frame:

Abnormal response error code description:

1Byte

1Byte

1Byte

2Bytes

16801

16486

16802

164C3 | 16#A1

16402 Wrong read-write attributes of register; Wrong
parameter range.

16#03 Wrong register address

16#06 The slave is busy.

_@_
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4.3 CANopen Communication Protocol

CANopen communication protocol is developed from CAL (CAN Application Layer) by the
organization CiA(CAN-in-Automation), based in Nuremberg in Germany, in late 1990s. The
CiA keeps introducing equipment sub—protocol to many different industries on the basis
of CANopen basic protocol——CiA DS 301 (DS:Draft Standard) and makes it developed and
spread faster. The sub—protocol used in motor driving and action control industry is
CiA DSP 402 (DSP:Draft Standard Proposal) Note: CiA DS 301 will be abbreviated as CiA301
and CiA DSP 402 will be abbreviated as CiA402.

CANopen is defined as real time communication of small network and control signal,
the features of which are listed below:

(1
(2)

(3)

(4)

Message transmission uses the form of CAN standard frame, i.e., 11-bit ID domain
to reduce transmission time;

Network control message adopts data minimum byte number, such as heartbeat
message which contains only one byte;

Process data of real-time update (PDO) dose not need message response from
receiver, which means adopting production—consumption model to reduce load of
bus;;

Configuration parameters, needing confirmation from receiver, are commonly
transferred by fast single word transmission (Fast SDO) , which means a message
transmits a 32-bit data at most, avoiding real-time reduction caused by
framing.

All definitions above are for saving time and expenses as well as promising real
time ability to the best. In order to cut down workload of simple network, CANopen
defines forced default identifier (CAN-ID) distribution list to simplify the study
process for users and maintainers
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4.3.1 CANopen Specification
SSTS1A servo driver supports CiA402 protocol. The concrete specifications is listed

below.

Data link CAN2. 0A 11-bit CAN-ID
layer
Application . .
CANopen CiA DS301/CiA DSP402
layer
Baud rate 1Mbps (default), 800kbps, 500kbps, 250kbps, 125kbps, 50kbps, 20kbps
Max station 127
number
CAN frame
0~8Byt
length yies
Termlﬁatlon 1200
resistor
NMT: Network management (node status. heartbeat. node protection)
Service SDO: Object of service data
supported PDO: Object of process data
SYNC: Synchronization
SDO
transmission Fast SDO transmission
type
PDO
transmission Time trigger, event trigger, synchronous trigger
type
FDO number 4XRPDO, 4XTPDO
supported
Profile position mode
Profile velocity mode
Profile torque mode
Servo .
running mode Homing mode
& Cyclic synchronous position mode
Cyclic synchronous velocity mode
Cyclic synchronous torque mode
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4.3.2 CAN Wiring

There is no special rules for CAN bus physical layer, so that multiple physical
medium are allowed to use such as twisted pair and optical fibre. The twisted pair is
the most common. Two signal lines are called CAN H and CAN L and execute transmission
with differential voltage (mainly bus transceiver) . The voltage of signal lines is
about 2.5V in free time, and this state is called logic 1 or recessive position. Logic
0 is shown by making CAN H higher than CAN_L and called dominant position. The voltage
values are CAN H=3.5V and CAN L=1.5V in logic 0, and dominant position has priority
while competing.

SSTS1A servo driver adopts RJ45 ports and twisted pair. The concrete definitions
are introduced in 3.2.2. The connection between upper computer and servo, as well as
between servos, is bus series connection, that is to connect CAN_H with CAN H and connect
CAN L with CAN L. It needs to connect a terminal resistor of 120Q between main station
and the last slave station. Turn the dial switch to ON in servo end to activate internal
120 Q resistance. Use twisted pair with shielding layer as communication cable and
ensure it well-grounded (In short-distance communication, the GND earth wire of CN2
and CN3 can be disconnected, but ground connection is suggested in long-distance and
high-BPS communication).

| (0) Framework

CAN BUS(0) : Master station node ID:1 BAUD: 1000kbps
H32*006 —-|---|--7--7------

O csTsia G csisia @9csTsia @ sTsia
=3 =3 E=]

EEEN iy = canty
5= A A Rt

Vo Ne U e W o

=
o

Connection between baud rate and communication distance

P11=1 IMbps 25m

P11=2 800kbps 50m

P11=3 500kbps 100m
P11=4 250kbps 250m
P11=5 125kbps 500m
P11=6 50kbps 1000m
P11=7 20kbps 2500m
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4. 3.3 CANopen Communication Network Configuration
4,3.3.1 EDS file

4. 3.

EDS ( short for Electronic Data Sheet ) file is the marker file or similar code
of slave station connected with PLC, which can be used to identify the type of the slave
(which similar in 401. 402 and 403 or which device in 402). The file contains all
information of slave station, including parameters of manufacturer, serial code,
software version, baud rate supported, object dictionary able of mapping and its
properties. So it needs to import the EDS file of slave servo to upper configuration
software before configuring hardware.

<« I Import EDS File
Choose operation you want

You want to
@ Install EDS File
QOlUninstall EDS File

3.2 0D

CANopen 0D (short for Object Dictionary) is the core concept of CANopen protocol.
0D is an organized object group that describes all parameters of the comparable CANopen
node including storage position of communication data. The table is called EDS file
when it can be transmitted. The design of OD is based on CiA402 standard and each object
has exact function definition. Objects here are similar to memory addresses. Some
objects, such as speed and position, can be modified by external controller, but some
of them only can be modified by the driver like status and error information. Every
object uses a 16-bit value for addressing, which is called index and the range is
0x0000~0xFFFF. To avoid situation that no index is available when there is a great
quantity of data, another 8-bit value called sub—index is defined for some indices and
its range is 0x00~0xFF. The exact parameter in each index can be 8-bit, 16-bit or 32-bit
the most.

Each object of CANopen OD is described by a series of sub—protocols, which describe
the function, name, index, sub—index, data type, read—-write attributes and whether or
not it is essential and etc. It guarantees the compatibility among same type of devices
from different manufacturers.

The core description sub—protocol of CANopen is CiA301, which includes descriptions
of application layer and communication layer, and the others are just supplement and
extension. For different industries, a special CANopen sub—protocol is prepared and
the number is commonly CiA DS4xx.

SSTS1A servo is a standard CAN slave device and firmly follows CANopen2. OA protocol.
It can communicate with all upper computers supporting CANopen2.0A protocol. (Note:
subscript h identifies the hexadecimal, subscript b identifies the binary)
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Overview of OD structure

0000,

Not used

0001,-001F,

Static data type(standard data type, such as bool, intl6)

0020,~003F,

Complex data type(predefined structure type formed by standard
type, such as PDOCommParam. SDOParam)

0040,~005F,

Complex data type set by manufacturer

0060,~007F,

Static data type stipulated in device sub—protocol

0080,~009F,

Complex data type stipulated in device sub—protocol

00A0,-OFFF,

Save

1000,-1FFF,

Communication sub—protocol area(such as device type, error
register, PDOCommParam, PDO mapping param)

2000,-5FFF,

Sub—protocol area set by manufacturer (such as PIDParam)

6000,-9FFF,

Standard device sub—protocol area(param related to CiA402 protocol)

A000,~FFFF,

Save

Overview of common objects

1000, | 00, |Device type ”égt ro No 00020192,
1001, | 00, Error uint8 ro Optional
register
Manufacturer .
1002, 00, status u;;t ro Optional
register
Predefined
1003, — error field
" Error field uint32 10 No
08,
1005, | 00, Eggi?gonous uint32 rw No 00000080,
1006, | oo, |SYnehronous g rv us No 00000000,
cycle period
Synchronous
1007, 00, | window uint32 ™w us No 00000000,
length
SZHC
1008, | 00, “ﬁ:ﬁi:czzzzr string |  CONST No Csifiloé
servo
Manufacturer
1009, 00, hardware string CONST No V0. 2
version
Manufacturer
100A, 00, software string CONST No V1.0
version
Node
100C, 00, protection | uintl6 ™w ms No 0000,
time

_@_
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100D, 00, Life factor uint8 Tw No 00,
Save parameters
01, Save all parameters | uint32 w No
1010, | oz, |>ave commnication | .40 | Ly No
parameters
Save application .
03, uint32 rw No
parameters
Recover default
parameters
01, Recover all uint32 rw No
parameters
1011, Re09ver. .
02, communication uint32 rw No
parameters
Recover
03, application uint32 rw No
parameters
Time stamp object .
1012, 00, COB-1D uint32 rw No
1013, | oo, | Mighresolution b e | 1y No
time stamp
1014, 00, EMCY COB-1ID uint32 rw No 80,+Node ID
1015, 00, L. EMFY . uintl6 rw X 0. 1ms 00,
inhibition time
1016, Consumer'heartbeat
time
01, Consumer.heartbeat 4int32 - s
time
Prod heartbeat
1017, | o0, | OCUCET NEATIRERT] intie | v ms | —
time
1019,
1029, Wrong action object uint8 Tw —_—
1200, SDO server
parameter
RPDO communication REC
parameter
1400, 00, Max sub—index uint8
1403, 01, TCOB—IP of Ri?O uint32
ransmission type .
02, of RPDO uint8
RPDO mapping
1600, parameter
~ 00, Max sub—index uint8
1603 1~
] 0 g 0 RPDO mapping target | uint32
h
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TPDO communication
parameter
00, Max sub—index
01, COB-ID of TPDO
02 Transmission type of
1800, ' TPDO
~ Confinement time of
1803, 03, production
forbidden
Trigger time of
05, .
event timer
Synchronize initial
06,
value
TPDO mappin
1A00, PpiiE
parameter
1403 00, Max sub—index uint8
! 01,~08, | TPDO mapping target | uint32
6060, 00, Control mode int8 rw RPDO
6040, 00, Control word uintl6 W RPDO
607A, 00, Target position int32 rw pulse RPDO
Outline
6081 int32 RPD
81, 00, velocity (Limit) uint3 W rpm 0
tli
6083, | 00, Outline wint32 | rw | ms/1000rpm | RPDO
acceleration
6084, | 00, Outline uint32 rw | ms/1000rpm | RPDO
deceleration
01, Electronic gear | ;a9 |y R-SDO
ratio numerator
6091, Electroni ar
02, cerronic £ uint32 | rw R-SDO
ratio denominator
6065, | 00, | osition deviation i oo a0 | Xos6pulse | R-SDO
excess threshold
Position arriving . _
6067, 00, threshold uint32 W pulse R-SDO
60E0, | 00, Positive toraue | ;16 | 1y % R-SDO
limit
N ti t
60E1, | 00, cpative TOTANE uint1e | rw % R-SDO
limit
60FF, 00, Target speed int32 W rpm RPDO
Speed arriving . B
606D, 00, threshold uintl6 rw Trpm R-SDO
606F 00 Zero speed detection int16 R-SDO
' " threshold o o e
6071, 00, Target torque intl6 W %o RPDO
607F, 00, Speed limit int32 rw rpm R-SDO
6061, 00, Mode display int8 ro TPDO
6041, 00, Status word uintl6 0 TPDO
603F, 00, Alarm code uintl6 10 TPDO
6062, 00, Command position int32 ro pulse TPDO
6064, 00, Feedback position int32 ro pulse TPDO
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60F4, 00, Position deviation int32 ro pulse TPDO
606B, 00, Command speed int32 ro rpm TPDO
606C, 00, Feedback speed int32 ro rpm TPDO
6074, 00, Command torque intl6 To %o TPDO
6077, 00, Feedback torque intl6 To %o TPDO
01, Servo node ID uint8 rw R-SDO
2000, 02, RS485 baud rate uint8 rw R-SDO
03, CAN baud rate uint8 rw R-SDO
01, Torque limit selection uintl6 rw R-SDO
02, Interpolatlgn mode wintl6 - R-SDO
selection
03, Communication cycle uintl6 rw ms R-SDO
04, Homing mode uintl6 rw R-SDO
2002 Relative/Absolut
"1 05, elative/Absolute uintle | rw R-SDO
position control
06, Motor positive uintl6 | rw R-SDO
direction selection
07, Over—load level uint16 rw %o R-SDO
08, Over—speed level uintl6 rw rpm R-SDO
01, Motor code uintl6 W R-SDO
02, Encoder resolution uintl6 W ppr or bit | R-SDO
03, 7 electrical angle uintl6 rw R-SDO
04, halllOl electrical 4intl6 - R-SDO
2003 angle
' 05, Motor pole number uintl6 rw R-SDO
06, Motor rated speed uintl6 rw rpm R-SDO
07, Motor rated torque uintl6 rw R-SDO
08, Motor max torque uintl6 Tw R-SDO
09, Motor rated voltage uintl6 rw V R-SDO
t 1
01, Current loob uintlé | rw Hz R-SDO
9010 proportional gain
h .
0, | Current loop integral 1 . o |y | x0.ims | R-SDO
time constant
Velocity 1
01, croctty Hoop uintl6 | rw Hz R-SDO
92011 proportional gain
h . .
02, Veloc1fy loop integral uintl6 ™w ms R-SDO
time constant
01, Position loop. uintl6 | rw 1/s R-SDO
proportional gain
02, Velomtygiidforward uintl6 | rw % R-SDO
2012
" Velocity loop .
03, . . uintl6 rw Hz R-SDO
proportional gain
Velocity 1 int 1
04, crocity 100b INEBral 1 int16 | rw ms R-SDO
time constant
2100, 00, Servo alarm code uintl6 ro T-SDO
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4.3.3.3 COB-ID communication object identifier

COB-ID (short for Communication Object Identifier) assigns priorities of objects
in communication and distinguishes communication object. It is corresponding to 11-bit
frame ID of CAN2. 0A, so it’ s also called CAN-ID. The ID is formed with object function
code in high 4 bits and node address Node—1ID in low 7 bits, as the following table shows:

Function Code Node—1D

4. 3.

4. 3.

There is a fixed COB-ID for each communication object of CANopen. The function Code
is for data transmission and it defines NMT message and priority of SDO and PDO. The
smaller code represents higher priority. Node—ID is address of servo slave station and
ranges from 1 to 127.

NMT 0000, 0 0, —
SYNC 0001, 0 80, 1005, 1006,
EMCY 0001, 1~127 80,+Node—1D 1014,
TPDO1 0011, 1~127 180,+Node—-1D 1800,
RPDO1 0100, 1~127 200,+Node—1D 1400,
TPDO2 0101, 1~127 280,tNode—1D 1801,
RPD0O2 0110, 1~127 300,tNode-1D 1401,
TPDO3 0111, 1~127 380,+Node-1D 1802,
RPDO3 1000, 1~127 400,+Node—1D 1402,
TPDO4 1001, 1~127 480,+Node—1D 1803,
RPDO4 1010, 1~127 500,tNode-1D 1403,
T-SDO 1011, 1~127 580,tNode-1D 1200,
R-SDO 1100, 1~127 600,+Node—1D 1200,
Error control 1110, 1~127 700,+Node—1ID 1016,, 1017,

E.g: For RPDO2 of No.2 slave station, the COB-ID is 302,.

3.4 NMT network management

Network management includes Boot—up information, Heartbeat protocol and NMT
information. Based on main-slave communication mode/producer—-consumer communication
mode, it is used to manage and monitor nodes in monitoring network and mainly achieve:
node state control, error control and node start
3.4.1 NMT node state
NMT management involves 6 kinds of state of a CANopen node since power on:
« Initializing: Initialize function parts after power on including CAN controller;

« Application Reset: Applications of node are reset(started) such as initial values
of switching value output and analog quantity output;

« Communication Reset: CANopen communication of node is reset(started) and comes to
effective from now;

« Pre-operational: CANopen communication of node is prepared and PDO communication
cannot be executed, but SDO, parameter configuration and NMT network management
is allowed;
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« Operational: CANopen communication is activated when the node receives start command
from NMT host. After PDO communication starts, transmit as requested in object
dictionary. And SDO also can transfer data and modify parameters;

« Stopped: PDO communication of node is stopped after receiving stop command from NMT
host, but SDO and NMT network management still can do actions to node
Except for initialization state, NMT host can order any CANopen node in network
to switch among other 5 states through NMT command. The CANopen node also can switch
state automatically.

The chart below shows the statemachine of CANopen node

| :
Yk Initializing | Object Dictionary index range|

2000n " 2FFFs has been reset

(9) (10) (11)

|
MHZE iApplication |
Dbject Dictionary index range Reset |
V000n “IFFFy has been reset |
|
| |
(12) (13) (14) | j#{5 & fiCommunication
i Reset
| Boot—up message
)

PR Pre-

I

I :

| operational
|

(1) Power on

(2) Automatic switch to Pre—operational

(3) (6) NMT switch to Operational

(4) (7) NMT switch to Pre—operational

(5) (8) NMT switch to Stopped

(9) (10) NMT switch to Application Reset

(12) (13) (14) NMT switch to Communication Reset
(15) Power off or Hardware Reset
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4.3.3.4.2 NMT node boot—up message
After an CANopen slave comes online, in order to prompt the slave (for Hot Swap)
or avoid conflict with other slave Node—ID, it must send boot—up message. The COB-ID
is 700h+Node—ID, data length DLC is 1 byte and the producer is CANopen slave.

4.3.3.4.3 NMT node state, heartbeat message and node protection/life protection

To monitor current node state and whether CANopen node is online, it is commonly
requested in CANopen applications that slaves, which comes power on online, send state
message (heartbeat message) at regular time to let the host confirm whether the slave
is abnormal or offline

The COB-ID of heartbeat message and node boot—up message are both 700,+Node—ID.
Data length DLC is 1 byte, representing current state of node: 04, refers to stop state,
05, refers to optional state and 7F, refers to pre-optional state.

CANopen slave sends heartbeat message according to the heartbeat productive time (ms)
set in 1017, of object dictionary. The CANopen host (NMT host) will check according
to the heartbeat consumption time set in 1016,. If there is no heartbeat message received
after several consumption times, the salve will be considered as offline or malfunction.

Node protection/Life protection functions of 100C, (Protection time)and 100D, (Life
factor)are both supported. Node protection is realized by NMT host to check state of
NMT slave periodically through remote frame; Life protection is realized by slave to
monitor the state of the host through intervals between those remote frame it has
received. 100C,(Protection time, ms) refers to interval of node protection remote frame,
of which the product with 100D,(Life factor)defines the max query time of host. When
100C, and 100D, are not 0 and receive the first frame of node protection request, life
protection is activated. Node protection communication follows the master—slave model,
that is, each remote frame from the host must be answered by slave. If the salve does
not response in 100C,, it will be considered as offline. If no remote frame is received
in 100C,X100D,, the host will be considered as offline

Remote frame message from the host:

COB-1ID RTR
700,+Node 1D 1

Node protection response message from the slave:
COB-1ID RTR DATA
700,+Node_ID 0 Status word

Status word of slave is similar to state in heartbeat, but the highest bit of status
word is 0 or 1 alternately:
bit7 bit6~bit0
04, is stop state, 05, is optional state, 7F, is

“1” or “0” alternately

pre-optional state
Suggestion: 100C,(Protection time, ms)is more than 10ms, 100D,(Life factor)is more than 2.

4. 3.3.4.4 NMT node status switch command
In NMT network management, NMT node status switch command is the core. As the
“command” message of host network management, it must be kept firmly in mind by users.
All the CAN-ID are 000,, with the highest CAN priority. Data length is 2 bytes and the
first one refers to command word:
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MT messege command

01, Start (Let the node into startup state)

02, Stop (Let the node into stopped state)

80, Enter pre-optional state (Let the node into pre-optional state)

81, Reset node application (Let the node restore initial state)

82, Reset node communication (Let the CAN and CANopen communication
initialize again)

The second byte refers to Node—ID of controlled node, Set as 0 to control all nodes
in the network at the same time.

NMT message form

000, 0 Command word Node number

Service supported in each NMT status
| Service [ Pre-operational [ Operational [ Stopped |
Process data object (PDO)
Service data object (SDO)
Synchronization object
(SYNC)
Emergency message (EMCY)

Network management (NMT)

] <« [« |X
‘PN PN P PN PN
|« | X| X [X]|X

Error control

4.3.3.5 SDO Service data object

SDO is mainly used for the CANopen host to configure parameters of slaves, that is,
objects with low priority in transmission between devices, such as PID param of velocity
loop and position loop and PDO configuration param. Service confirmation is the most
unique feature of SDO. There will be a response for each information to ensure accurate
transmission. In a CAN-open system, slave node often works as SDO server and main node
works as the client, which is called “server—client communication” . The SDO client
can visit object dictionary in server by index and sub—index, so the main node can visit
any parameter of slave node object dictionary and SDO is able to transmit data of
different length (Decomposed to several messages if more than 4 bytes)

The principle of SDO communication is single. The client sends message with
600,tNode—ID as CAN-ID, Node—1ID is the node address of server and data length is 8 bytes;
After receiving, the server replies message with 580,+Node—ID as CAN-ID, this Node—ID
is also node address of server and data length is 8 bytes. It is similar to Modbus
communication.

SDO message form

T-SD0 580,+ 0 1 2 3 4 5 6 7
Node—1D Byte Byte Byte Byte Byte Byte Byte Byte
Command .
R-SDO 600,+Node—1ID d Index Sub—index Data
code

Notice: Lower byte is in the front section and higher byte is in the latter section,
which is opposite to the common habit!

The most common SDO protocol is Fast SDO, that is to finish in one round. The
condition is that the values read and written ear no more than 32 bits. The command
includes index, sub—index and data to be read and written.
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Fast SDO message——Write Node—-ID=1 servo salve object dictionary

Write request 4 byte 23, Data
Write request 3 byte 601 27, Si?7 Data —
Write request 2 byte ' 2B, Index ndex Data _ | —
Write request 1 byte 2F, Data
Write D
e y
Writs)Error %81, Index ié;ex
80, Abort code
response
Fast SDO message——Write Node—-ID=1 servo salve object dictionary

Read 601, | 4o, Index | >0
Read response 4 byte 43, Data
Read response 3 byte 47, Inde Si?_ Data —
X

Read response 2 byte 4B, ndex Data _— | —
Read response 1 byte 581, 4F, Data

Read Error Sub—

response 80, Index index Abort code

4. 3.3.6 PDO Process data object

4. 3.

The transmission of PDO adopts new mode of data exchange, different from traditional
polling mode. Receiving and sending zone in devices are defined before transmission
and data will be sent directly to specific unit, which shortens the query time and makes
bus communication more efficient.

PDO is unidirectional for real time data transmission, belonging to

“producer—consumer” mode. The data length is limited to 178 bytes. It is mainly for
transmission of data needing high frequency exchange, such as order position, feedback
position, order speed, feedback speed, order torque, feedback torque and etc.

3.6.1 PDO object

Referring to slave servo, PDO is divided into RPDO and TPDO according to receiving
and sending of servo. For PDO, the final transmission way and content is decided by
communication parameter and mapping parameter. SSTSIA servo supports 4 RPDO and 4 TPDO.

SSTS1A servo PDO object

RPDO1 200,+Node-1D 1400, 1600,
RPDO2 300,+Node—1D 1401, 1601,
RPDO3 400,+Node-1D 1402, 1602,
RPDO4 500,tNode-1D 1403, 1603,
TPDO1 180,+Node—-1D 1800, 1A00,
TPDO2 280,+Node—1D 1801, 1A01,
TPDO3 380,+Node—1D 1802, 1A02,
TPDO4 480,+Node—1D 1803, 1A03,
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4.3.3.6.2 PDO transmission type

There are two types of PDO transmission: synchronous transmission and asynchronous
transmission.

Synchronous transmission ( by receiving synchronous object ) : Synchronous
transmission is to let all nodes upload data or execute orders at the same time by sending
synchronous message, which can effectively avoid application logic chaos and imbalance
bus load caused by asynchronous transmission, and the node sending synchronous message
is generally NMT host. It also can be divided into periodic transmission (cyclic) and
aperiodic transmission (acyclic). Periodic transmission is operated by receiving
synchronous object (SYNC) . It can set 17240 objects trigger. Aperiodic transmission
is pre—triggerred by remote frame or given event from object stipulated in device
sub—protocol.

Asynchronous transmission (triggered by given event) : There are two ways to trigger
asynchronous transmission. One is to trigger by given object event stipulated in device
sub—protocol (such as time transmission and data change transmission). The other is
to send remote frame same as COB-ID of PDO.
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4. 3.

4. 3.

3.6.3PD0 communication parameter
PDO communication parameters define COB—ID, transmission type, timing period and
etc. RPDO communication parameters locate in 1400,~15FF,of OD index. TPDO communication
parameters locate in 1800,~19FF, of OD index. Each index represents a PDO communication
parameter set and the sub—index points to exact parameter.
PDO communication parameter

Index Sub—index Description Data type
00, Number of parameters uint8
01, COB-1D uint32
RPDO Transmission type:
1400,~ 15FF, 0:acyclic synchronization
1~240:cyclic synchronization
TPDO 02, 254: asynchronization, given uint8
1800,~19FF, event from manufacturer

255: synchronization, given
event from device sub—protocol

Production prohibition

03 . . uintl6
" confinement time (XO0. lms)
TPDO - : ; ;
05, Trigger time of event timer (ms) uintl6
1800,~19FF, —
Initial value of .
06, uint8

synchronization

Transmission type: Cyclic synchronization and given event from manufacturer are more
common.
Production prohibition confinement time: The minimum time interval of PDO sending
confinement. It is to avoid sharp increase of bus load. For example, if the digital
quantity input is too fast, TPDO sent from state change will be too frequent and bus
load increases. So it needs a confinement time as “filter” . The time unit is 0. Ims.
Trigger time of event timer: Time set for timed PDO. If it’ s 0, the PDO becomes event
change sent.
Initial value of synchronization: PDO of synchronous transmission is sent after
receiving several synchronous packages. The initial value is the number of synchronous
packages. If set as 2, it means PDO is sent after receiving 2 synchronous packages
« When transmission type of RPDO is 0~240, update the latest data to application once
receiving a synchronous frame; when transmission type of RPDO is 254 or 255, update
the data received directly to application.
« When transmission type of TPDO is 0, send it if the mapping data changes and a
synchronous frame is received
« When transmission type of TPDO is 1~240, send it after receiving comparable number
of synchronous frames.
 When transmission type of TPDO is 254 or 255, send it when mapping data changes or
event counter arrives.
3.6.4 PDO mapping parameter
PDO mapping parameters involve pointers pointing at data that PDO needs to send
or that is received from corresponding process, including index, sub—index and data
length(bits). Data length of each PDO is 8 bits at the most. Each PDO can mapping several
objects. Sub—index 0 records the number of objects and sub—index 1~8 are specific

mapping objects.
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Example for PDO mapping

RPDO1 mapping 1600,01, 6040, 00, 10,
RPDO1 mapping 1600,02, 6060, 00, 08,
RPDO2 mapping 1601,01, 607A, 00, 20,
RPDO2 mapping 1601,02, 6081, 00, 20,
TPDO1 mapping 1A00,01, 6041, 00, 10,
TPDO1 mapping 1A00,02, 6061, 00, 08,
TPDO2 mapping 1A01,01, 6064, 00, 20,
TPDO2 mapping 1A01,02, 606C, 00, 20,

Here is to analyse mapping parameters of RPDO2. Index of mapping object in 1601,01,
is 607A,, sub—index is 00,and data length is 32 bits; Index of mapping object in 1601,02,
is 6081,, sub—index is 00, and data length is 32 bits; There are 2 objects of RPDO2 mapping
so 1601,00, is 2. 1601, has run out of 8 bits so there is no more objects.

1601, 00, 2
1601, 01, 607A0020,
1601, 02, 60810020,
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4.3.3.6.5 PDO mapping configuration process

Start

0ln index of PDO communication parameter, the most

Previous PDO
significant bit of COB-ID “set as 1” . E.g: write

nullified 80000301h in Oln sub-index of 1401n.
Clear previous 00n index of PDO mapping parameter, number of mapping objects
PDO mapping “set as 0” . E.g: write 0 in O0h sub-index of 1601n.
Write l’leV‘V 00n~08h sub—index of PDO mapping parameter, write mapping objects
PDO mapping as requested. E.g: write 607A0020n in Olh sub—index of 1601h.
Write number of 00h sub—index of PDO mapping parameter, write actual number
mapping object of mapping objects. E.g: write 1 in 00h sub—index of 1601n.

0lh index of PDO communication parameter, the most
New PDO valid significant bit of COB-ID “set as 0” . E.g: write 301n
in 0lnh sub—index of 1401n.

End

Take TPDO1 configuration of slave 2 as example:

Step 1, Make the COB-ID of communication parameter 1800, in TPDO1, that is the most
significant bit of value of sub—index 01, “set as 1” to nullify previous PDO mapping.
Referring to 4. 3.3.3, the COB-ID of TPDOl in slave 2 is 182,, that is to write 80000182,
into 01, sub—index of 1800, to nullify the previous PDO.

Step 2, Set 00, of mapping parameter 1A00, in TPDO1 as 0 to clear previous PDO mapping.

Step 3, Assign 01,~08, of mapping parameter 1A00, in TPDOl as requested to mapping
new object. If it needs to mapping 6041, and 6061, into TPDO1, write 60410010, into sub—index
01, of 1A00, and write 60610008, into sub—index 02, of 1A00,.

Step 4, There are two objects according to step 3, so write 2 into sub—index 00, of
mapping parameter 1A00, in TPDOI.

Step 5, Write 182, into sub—index 01, of communication parameter 1800, in TPDOl to

make TPDO2 valid.
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4.3.3.7 SYNC Synchronization object

Similar to PDO, the transmission mode is producer——consumer mode. The producer
sends synchronous frame and all of the other nodes in CAN network can receive it as
consumer without feedback. Only one activated synchronous generator is allowed in a
CAN network, which commonly is the NMT host.

4.3.3.7.1 Synchronous generator

Objects related to synchronization are 1005, (COB-ID SYNC) and 1006, (communication
cycle period). The second highest bit of 1005, decides whether the synchronous generator
will be activated or not. When it is set as 1, that is to write 40000080, to 1005,, the
generator is activated. When writing 80, to 1005,, the generator is shut off. 1006, is
the time interval of producing synchronization objects, using HB's as unit

4.3.3.7.2 Synchronization object transmission frame

Transmission of synchronization PDO is related to synchronous frame.

For synchronization RPDO, once receiving the PDO, it will update it into application
in next SYNC.

For synchronization TPDO, it is divided into synchronous cycle and synchronous
non—cycle. Transmission type of synchronous non—-cycle is 0. Content of PDO mapping
object changes and The TPDO will be send in next SYNC. Transmission type of synchronous
cycle is 1~240. Once it is designated SYNC, TPDO will be send whether the data is changed
or not.

E.g: PDO1 is type 0, RPDO2 is type 5, TPDOl is type 0, TPDO2 is type 20. Then RPDO1
and RPDO2 will update the latest PDO data to relevant application in next SYNC once
receiving PDO; TPDO1 will send TPDO1 in next SYNC only when the mapping data is changed;
TPDO2 will send PDO when it is after 20 SYNC, whether the data changes or not

4.3.3.7.3 Configuration of synchronous generator

Start
Turn off synchronous COB-ID SYNC second highest bit “set as 0”7,
generator that is to write 80n in 1005n

Configure cycle

Write 4000 in 1006n, means 4000 us

period
Turn on synchronous COB—-ID SYNC second highest bit “set as 1” , that
generator is to write 40000080n in 1005
End
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4. 3. 3.8 EMCY emergency message

When there is a fault from CANopen node, a fraction of emergency message will be
sent according to standardization. It follows production—-—consumption model, so
other nodes in CAN network can choose to deal with the faulty after the message is sent.
SSTS1A driver only sends it but will not deal with it.

Objects related to emergency message include: 1001,(Error register)-.

1003, (Predefined error domain), 1014, (COB-ID EMCY), 1015, (Production prohibition time,
similar to this in PDO communication parameter). Please notice that when the most
significant bit of 1014, 1is “Set as 1”7, it means deactivate EMCY of nodes, and it means
activate EMCY when “Set as 0”

EMCY form
COB-1ID ByteO | Bytel Byte2 Byte3 | Byte4 | Byteb | Byte6 | Byte7
80,+Node—1ID Error code Accor{ig(r)llt with Custom error code by manufacture

When the communication is abnormal, the error code should be accordant with it

requested by DS301 and auxiliary byte is zero.
When faults described in DSP402 sub—protocol happen to driver, the error code should
be accordant with it requested by DS402 and corresponding to object 603F,.

4. 3.4 Example for Using CANopen

Here is to introduce basic operation of CANopen by taking the process of building
CAN network with SSTSIA product from us and PLC with CANopen function as example

4. 3.4.1 Graphical hardware configuration
(1) Import file SZHC—CSTS1A. eds

<« [ZE8] tmport EDS File

Install EDS File

Choose an EDS file to install

Select ‘C: /SZHC-CSTS1A. eds H ‘

Product Supplier name Equip type |Product code| Version
1| CSTSIA Shenzhen Huacheng Industrial Control Co.,Ltd. | 0X20192 | 0X1402 0X0 x
Next ‘| Cancel l

(2) Invoke CANopen function of main station PLC

(0) Framework i Falue-H32-006
ot
1| H32-006 & opu Cifiopen nain statien
9 —
Rezul p 7
3 F egua? . Configure parameters of CANopen
[ Communication port " . ¢ i =

4 communication integrated in CPU
50 [ Power failure deta saving
6 [ Password

71 11 J, 3 £
: [ Scrsen time \L Use CANopen main station

[] SOE config
8 : Node 1D
9 [] Extended bus clock confiz
o1 | OEthercar BAUD [1000kbps v
] [] cAWopen main station COB 1D |128
Synchromous cycle [
Ty | 20000
Heartbeat time(m) | 200 ﬂv

_@_
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(3) After importing EDS file of CSTS1A, choose SSTS1A servo in PLC slave station selection
screen and drag it into CAN BUS.

(0) Framework

o ] CAN BUS(0) : Master station node ID:1 BAUD: 1000kbps
1%]‘[32*006 |---{--T--T------
2

3 Of2csTsia G csTsia Gcstsia WIS

i = t= = =

4 = =3 =

bl

6

7

8

9;

10

(4) Double click SSTS1A servo on CAN BUS, and dispose PDO, SDO and other information in
CANopen slave station.

t‘a% CANopen slave station config

CANopen slave station
config

FIO config | SDO config ‘ CANopen I/0 config

r Node info

Hode ID |2 Name CSTS1A
Factory code | 0po0092B Equip type | CSTS1A(00020192)

Product code | 00001402 Version | 00000000
) Node protection
ENCY COB-ID | 82 COB-ID L7oz2

rFault control

Momitor timer(ms) |1000

Heartbeat timer(ms) | 1200

4 4> 4y

Host moniter timer (ms) | 2400

Start check

[ Factory code  [] Equip tyve  [] Product code /] Version

|| cancel Help

|
7
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PDO mapping

PDO mapping &
Index [ 1400 | Name [Receive PDO Communication Parameter 0
EDS File param:
Index Sub index Read/Write Name A
1 | 6040 0 RW Controlword
2 | 6060 0 RW Modes_of operation
3 | 6065 0 RW Position err threshold
4 [6067 0 RW Position at threshold
5 | 606D 0 RW Velocity at threshold
6 [6071 0 RW Target torque
7 16072 0 RW Max torque
8 |607A 0 RW Target_operation
9 |607E 0 RW Home_offset
10 | 607F 0 RW Polarity
11 [607F 0 RW Max_velocity limit
12 16081 0 RW Profile_velocity N
13 16040 0 RW Profile acceleration
Mapping param:
Index Sub index Name Type
1| 6040 0 Controlword Ulnt16
2| 607A IO Target_position | Int32
0K H Cancel
SDO configuration
Edit SDO X
Index Sub index Read/Write Name
1| 6040 0 RW Controlword
2 | 6060 0 RW Modes of operation
3 | 6065 0 RW Position err threshold
4 | 6067 0 RW Position at threshold
5 | 606D 0 RW Velocity at threshold
6 | 6071 0 RW Target torque
716072 0 RW Max torque
8 | 607A 0 RW Target operation
9 1607C 0 RW Home offset
10| 607E 0 RW Polarity
11| 607F 0 RW Max_velocity _limit
12 | 6081 0 RW Profile velocity
13 6083 0 RW Profile acceleration
14 | 6084 0 RW Profile deceleration
15 | 6085 0 RW Quick stop deceleration
16 | 6091 0 RW Motor revolutions
1716091 0 RW Shaft revilutions
18 | 6098 0 RW Homing method
19 | 60EO 0 RW PositionTorque Limit Value
20 | 60E1 0 RW Negative Torgue Limit Value
21 | 607FF 0 RW Target_velocity
e rosscinn) G300 s i (1680 s 18] 0w 0 |
| 0K | ] Cancel |

_@_
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CANopen mapping

@ CANopen slave station config ? X
Eﬂ:?:n ERE S PDO config SD0 config CiNopen I/0 mapping l
Index | 5ub index Hame Type ‘ RN Downtime clear
16040 | 0 Controlword Ulntl6 |V, 100 NO
216074 | O Target_operation Int32 [v, 102 NO
3| 6081 0 Profile_velocity Ulnt32 | v, 106 NO
416083 | 0 Profile acceleration| Ulnt32 | V,110 NO
56084 | 0 Profile deceleration | y1nt32 Vv, 114 NO
6| 6041 0 Statusword Ulntl6 V, 118
71 6064 0 Position actual value| Int32 |V, 120
8| 6O3F | 0 Error Code Ulntl6 V, 124
| 0K | | Cancel | | Help

(5) Compile hardware configuration correctly
The hardware configuration finished disposing SDO and PDO for main and slave station.
CANopen bus is completed.
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4. 3.4.2 Instruction hardware configuration
Some master stations do not fit graphical hardware configuration. It needs to dispose
slave station by single SDO command. Following are examples for hardware configuration.

Byte Byte Byte Byte Byte
No. SDO
° HIeSSage 1 3,2 4 6,5 | 87
Description Command Index | Sub—index | Low bit ngh
code bit
Consumer heartbeat
1 time:1016,01,-14, 23, 1016, 01, 0014, 0000,
2 RPDO1 transmission:1400,02,=00, 2F, 1400, 02, 0000, 0000,
3 RPDO1 null: 1400,01,=80000201, 23, 1400, 01, 0201, 8000,
4 RPDO1 clear mapping: 1600,00,=00, 2F, 1600, 00, 0000, 0000,
RPDO1 write mapping:
5 1600,01,-60400010, 23, 1600, 01, 0010, 6040,
RPDO1 new mapping number:
6 2F 1600 00 0001 0000,
1600,00,=01, " ' " " '
7 RPDO1 valid: 1400,01,=00000201, 23, 1400, 01, 0201, 0000,
8 RPDO2 transmission:1401,02,=00, 2F, 1401, 02, 0000, 0000,
9 RPDO2 null: 1401,01,=80000301, 23, 1401, 01, 0301, 8000,
10 RPDO2 clear mapping: 1601,00,=00, 2F, 1601, 00, 0000, 0000,
RPDO2 write mapping:
11 23 1601 01 0020 607A
1601,01,=607A0020, " ' " " "
RPDO2 write mapping:
12 1601,02,-60810020, 23, 1601, 02, 0020, 6081,
RPDO2 new mapping number:
13 2F 1601 00 0002 0000,
1601,00,=02, h h h h h
14 RPDO2 valid: 1401,01,=00000301, 23, 1401, 01, 0301, 0000,
15 RPDO3 transmission:1402,02,=00, 2F, 1402, 02, 0000, 0000,
16 RPDO3 null: 1402,01,=80000401, 23, 1402, 01, 0401, 8000,
17 RPDO3 clear mapping: 1602,00,=00, 2F, 1602, 00, 0000, 0000,
RPDO3 write mapping:
18 23 1602 01 0020 6083
1602,01,=60830020, " ' " " "
RPDO3 write mapping:
19 1602,02,-60840020, 23, 1602, 02, 0020, 6084,
RPDO3 new mapping number:
20 2F 1602 00 0002 0000,
1602,00,=02, " ' " " '
21 RPDO3 valid: 1402,01,=00000401, 23, 1402, 01, 0401, 0000,
22 TPDO1 transmission:1800,02,=00, 2F, 1800, 02, 0000, 0000,
23 TPDO1 null: 1800,01,=80000181, 23, 1800, 01, 0181, 8000,
24 TPDO1 clear mapping: 1A00,00,=00, 2F, 1A00, 00, 0000, 0000,
TPDO1 write mapping:
25 1A00,01,-60410010, 23, 1A00, 01, 0010, 6041,
TPDO1 write mapping:
26 1A00,02,-606 10008, 23, 1A00, 02, 0008, 6061,
TPDO1 write mapping:
27 1A00,03,-603F0010, 23, 1A00, 03, 0010, 603F,
TPDO1 new mapping number:
28 1A00,00,203, 2F, 1A00, 00, 0003, 0000,
29 TPDO1 valid: 1800,01,=00000181, 23, 1800, 01, 0181, 0000,
30 TPDO2 transmission:1801,02h=00, 2F, 1801, 02, 0000, 0000,

_@_
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31 TPDO2 null: 1801,01,=80000281, 93, 1801, 01, 0281, | 8000,
32 | TPDOZ clear mapping: 1A01,00,=00, | 2F, 1A01, 00, 0000, | 0000,
33 TPDO2 write mapping: 93, 1A01, 01, 0020, | 6064,

1A01,01,=60640020,

TPDO2 write mapping:
34 1A01,02,-606C0020, 23, 1A01, 02, 0020, 606C,

TPDO2 new mapping number:

35 10100202, oF, 1101, 00, 0002, | 0000,

36 | TPDO2 valid: 1801,01,00000281, 23, 1801, 01, 0281, | 0000,

37 Set servo mode: 6060,00,=01, oF, 6060, 00, 0001, | 0000,
T £f h tor:

38 urn o syncnronous generator 23h 1005h Ooh OOSOh OOOOh

1005,00,=00000080,

Write synchronous cycle:
39 23 1006 00 3A98 0000
1006,00,=00003A98, " " " " "

Turn on synchronous generator:
40 1005,00,=40000080, 23, 1005, 00, 0080, 4000,

4.3.4.3 Main station action control program
It differs a lot towrite action control program for various main stations. It mainly
contents NMT status switch and action command planning. There will be no further
discussion.
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4.4 ServoTuner Upper Computer Software
ServoTuner upper computer software, as a servo master port in PC end, communicates
with servo slave station by serial port. It fits standard Modbus RTU protocol and can
connect with servo through USB to RS485 transmitter. With ServoTuner, users can execute
JOG servo test run, read/write servo parameters and collect servo running curves

4.4, 1 Read/Write Servo Parameters
Prepare USB to 485 communication transmitter. (Remember to install relative program)
Following are steps of setting servo parameters by ServoTuner upper computer software
Step 1: Connect servo with PC to let servo power on through USB to 485 communication
transmitter. Click ServoTuner. ex to enter main screen of servo upper computer
software. (Shown in P1) Create new parameter table, same as using Word
software. (Shown in P2)
P28 servoTuner — OO x

File Edit Communication Operation Setting Windows Help

EEEQe 1R

P1 Main screen of servo upper computer software

"BEF| ServoTuner — ] X

File Edit Communication Operation Setting Windows Help

= Ok B R = =
EERQEZEEEE

E Param config table 1 (object (¥, spara)) ?|
Address Form Current

> [ 1[5 veual Sign

> [ Servo systen Sign

> [[E Position loop Sign

> [ 1[E] velocity loop Sizn

E DE Current loop Sign

> QE P

> D E System state
> [ ][E] Alarm history

~, Locating

p P -
( ( ( )
O conpleted ) Serve alarm ") Serve prepared () Serve enable

~ 3%
() Communication

P2 Create new parameter table
Step 2: Click “magnifier” searching button in P3, and the upper computer will

automatically find servo connected. Check grouping parameter on the left or
write parameter address in “address bar” in the table to read/write servo

param. (Shown in P3)
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ServoTunner = o x

File Edit L‘ommunication qumiun Setting Windows Help

Ea’ =2 =n
% D/ %I ' |:Don" L_L"

Y« _ Param confif table 1(object (%, spara)) ’_Y_I
Address Name: | Form , Lurrent New value
Sign
> l:‘n_l"““'“ system | Sign
b D@!Poeltlm Loop Sign
> DE Velocity loop | Sign
> D"&E'Cun rent loop Sign

> []@E e
b I:‘ [H] system state
> [C][@] Atars history

O CommunicationO Locating completed OServo alarm (CServo prepared (OServo enable

P3 Read/write servo param through param table

Step 3: Click “Start state monitoring” button to read parameters of servo driver in
real time.

4.4.2 Collect Servo Curves
Create curve chart, same as new parameter table. Collect curves of parameters

related to current loop, velocity loop and position loop.
&5 ServaTummer O x

I-'ile Edit Communication Operation Setting Windows Help

EERQEEREZEC=

E Param config table 1{object (% spara)) IE Curve 2(object (%, scurve)}) *
- Curve
74 i e
" .
2 -3
=10 -130. 1,579, 3
207.4 ) | o
0o 2.5 125.0 .5 il 5,058, 0

s input ®FeadbackSpd ®Contral output |

|Pusition lonpf'f’elurity lnup[Current [oun|i’nr=n5euln: Curve

Carveloop:  [Curremt  Jeiven types [Data collection only v e
- ] Irveloop 1 | Single fetchw
Step glven values 0 (- 100" 10003 e o

riperation

P4 Collect servo dynamic curve by curve figure

Please refer to servo upper computer software document for more functions
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4.5 Set Motor Code by ServoTuner

It needs to set motor code to match the driver before use servo system because it

can drive servo motor in various power levels and voltage levels.
SSTS1A100 driver supports 24V/100W/200W, 48V/100W/200W/400W and other motors.

For example, the
After

getting the sole registered motor code(P182), motors can be used normally. Registered
motors are shown in the following list

Motor model

Motor spec P182

HC7J-040130F1

24v/100w/6. 5A/0. 32Nm/3000rpm/2500Line

HC7J-040130D1

48v/100w/3. 5A/0. 32Nm/3000rpm/2500L1ine

HC7J-060230F1

24v/200w/11. 5A/0. 64Nm/3000rpm/2500L1ine

HC7]-060230D1

HC7J-060230E1

36v/200w/7. 5A/0. 64Nm/3000rpm/2500Line

HC7]J-060430D1

1
2
3
48v/200w/6. 5A/0. 64Nm/3000rpm/2500L1ine 4
5
6

48v/400w/11A/1. 27Nm/3000rpm/2500L1ine

HC7J-060430F1 24v/400w/20A/1. 27Nm/3000rpm/2500L1ine 31
HC7]J-060430E1 36v/400w/14. 5A/1. 27Nm/3000rpm/2500Line 32
HC7J-080830D1 48v/750w/19. 5A/2. 4Nm/3000rpm/2500L1ine 33
HC7]J-080830F1 24v/750w/40A/2. 4Nm/3000rpm/2500L1ine 61
HC7J-131025D1 48v/1. Okw/25A/3. 8Nm/2500rpm/2500L1ine 62
HC7G-131515D1 48v/1. 5kw/45A/10Nm/1500rpm/2500L1ne 63
HC7G-131520D1 48v/1. 5kw/40A/7. 4Nm/2000rpm/2500Line 64
HC7C-131830D1 48v/1. 8kw/40A/5. TNm/3000rpm/2500L1ine 65
HC7G-132020D1 48v/2. 0kw/50A/10Nm/2000rpm/2500L1ine 66
HC7]-132025D1 48v/2. Okw/58A/7. TNm/2500rpm/2500L1ine 67

There is a default motor code when servo drivers leave the factory. Following steps

show how to modify it:
Step 1:
(1) P282 writes command “16384” ;
(2) P182 writes motor code to be set:
(3) Click “Save in EEPROM(E) ” and wait for the dialog box “Save in EEPROM and valid
after restart” popping out. Then click “OK” ;

ST o i 1
| s ServoTunner —= I

File Edit Communication Operation "altlly Windows ]'elr e

E 7 & %l% )

I'
- - h_d\_r_ _lu_Lf;P]LLﬂULl -

Notice X
Save in EEPROM and valid after restart!

(4) New motor code is effective when the driver is power on again after turned off.
Step 2:

(1) Click “Click to set motor code” and the motor code dialog box will pop out.

Choose and click “OK” . When there comes the notice “Resume to default setting

completed” , click “OK” ;

TR o a 1
| = Servolunner —= Ll o=

File Edit Communication Operation Setting Windows Help B = === ===« 3

||:+ E

Q

< [Click to set motor cod_.e.)L =
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ServoTunner 9 M

Motor code:

Value (1) Spec: 24v/100w/6. 54/0. 328m/3000rmp,/ 2500 Line v
Value (1)Spec: 24v./100w/6. 5A/0. 328m/3000rmp/ 2500 Line LA
Value (2)Spec: 48v/100w/3. 5A/0. 328m/3000rmp/ 2500 Line
Value (3)Spec: 24v/200w/11. 5A/0. 64Nm/ 3000rmp,/ 2500 Line
Value (1) Spee: 48v/200w/6. 5A/6. S¥m/ 3000rmp,/ 2500 Line
Value (5)Spec: 36v,/200w,/7. 5A4/0. 64Nm/3000rmp/ 2500 Line
Value (6) Spec: 48v,/400w/11A/1. 27Nm/ 3000rmp,/2500 Line
Value (31) Spec: 24v/400w/ 200/ 1, 278m/3000rmp/ 2500Line
Value (32) Spec :36v/400w/14. 54/ 1. 278n/30001mp/ 2500 Line
Value (33) Spec:48v/ 750w/ 19. 5A/2. 4Nm/3000rmp/2500Line
Value (61) Spec: 24v/750w/400/2, 48m/ 3000rmp,/2500 Line

E;% Motor code R =

Motor code:
‘ Value(2)Spec: 48v/100w/3. 5A/0. 32Nm/3000rmp/2500Line W ‘

0K H Cancel ‘
Notice: X

Resume to default setting

completed!

(2) New motor code is effective when the driver is power on again after turned off.
Under-voltage node, discharge node and over—-voltage node of servo system in different
voltage level are shown in the table below.

Voltage level of | Under-voltage | Energy braking voltage absorb node | Over-voltage
servo system alarm node (with external braking resistor) alarm node
24v 16v 30v 36v
36v 30v 45v 48v
48v 40v 5bv 60v
60v 40v 70v 80v

4.6 Update Servo Program by ServoTuner
Steps to burn:
(1) Turn all dial switches of driver down (turn to “ON” ) , the driver is power on;
(2) Click“Setting”—“Burn tool”—enter password“16384”—“Low-voltage servo firmware
burn tool” ;

& servoTunner L4 =

F v Setting  Windows |
St parameter fably—s
Custom menu buttop

Fdit Communication

E & Q

Busn tool  _ -~
Param config table 1(object (%, spara}) [x]
Address Name: Form Current New value
Sign
Sign
Sigm
Sign
Sign
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"B+ Password ? X

Please enter admin password!

[t |

| 0K H Cancel ‘
E Low-voltage servo firmware burn tool
rPort Operation—————  _pfolindow -
Herial.‘lor N
BAUD:| 115200 e
Open
rFile ——————
i
l !
N
Length:| 512 v | Clear
| Upbata || Upload || Erase || 1A |[ P |

(3) Click “Open” in port operation area—Click “Select” in file setting area—
“V210XX. bin” ;
Note:

V21072.bin is 10A, 50A program

V21072 _20A. bin is 20A program

(4) Click “Enter IAP Menu” —Click “UpDate” —Wait for burning;

E Low-voltage servo Tirmware burn tool — O X
~Port Operation————— _[nfoWindow —
N _ File size:115880 ~
SerialNo:| COM6 /| IAP Main Menu(V 0.2.0)
update
BAUD:| 115200 v upload
erase
o Mentl
Open runapp
o
_File Update Over!
Name : SSTSTA_VZ21088_20A. Bin
Path: Size:115880 Bytes.
kj:\User\hc\Desktop\ ‘ Run to app.
N
Length:| 512 v| Clear
| UpData || Upload || Erase || 1A || app

(5) Turn dial switches back(up) after updating and power on again.

Please contact for technical support in case of repeated failures.



(C HUACHENG

Low-voltage Servo Products User Manual V3.5

Chapter 5 Servo Alarm Diagnosis and Solutions

Servo driver alarm description and solution

Flash | Off No alarm None None
. ) Check whether the driver is
Triggered when instant
. ) broken;Check whether the
Quick Over—current current is 4.5 .
On . motor is broken; Check the
flash * times of max o
wiring of motor; Check whether
current of motor .
the driver matches the motor.
Temperature of environment is
Slow Triggered when the MOS too high; Heat elimination is
On Over—heat .
flash tube is over—heated poor; Servo has been over—load
for too long
. Check whether the encoder line
Triggered when encoder | .
. . . . is loose; Check whether the
Quick | Quick Encoder is disconnected or iring of oncoder is loose
. . w )
flash | flash faultyk electric angle is & .
Check whether the encoder is
abnormal .
disconnected.
Triggered when EEPROM | Check whether motor parameters
Slow | Slow | EEPROM error gg b
writes and reads are set correct; Try to restore
flash | flash * .
abnormally the factory settings.
Triggered when motor | Check over—load setting; The
Quick torque is larger than actual load of motor is too
Off Over-load .
flash over—load level and large; Motor is not well
keeps for a while connected.
Triggered when motor .
Slow &8 Check over—speed setting; PID
off Over—speed rotates faster than .
flash parameter is set unreasonable
over—speed level
. Triggered when On and off too frequently; Check
Quick . . . .
On Over—voltage | generatrix voltage is | whether the braking unit is
flash .
higher than standard | reasonable
Check whether input power is on;
Slo Triggered when Check whether input voltage of
W : . .
On Under—-voltage | generatrix voltage is | servo end is up to standard;
flash
lower than standard | Evaluate whether the power
supply is appropriate.
Triggered when
. Excessive position following | Check over—deviation setting;
Slow | Quick . .. . . .
position deviation is larger Adjust PID parameter if the
flash | flash .. . .
deviation than over—deviation actual load is too large
level.
Triggered when travel
Quick | Slow | Travel limit | limit function is set Check parameters; Check
flash | flash alarm different from limit external limit signal.
signal.
CAN . .
. . CAN communication .. .
On On communication Check wiring and master station.
alarm
faulty
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(1) Types of malfunction with % in the list cannot be removed by the upper system.
It needs to check the situation of the device and power on again.
(2) Types of malfunction without Y in the list can be removed by the upper system.



(( HUACHENG Low-voltage Servo Products User Manual V3.5

Chapter 6 Warranty Terms
6.1 General Rules

We, Shenzhen Huacheng Industrial Control Co., LTD, adhere strictly to relevant laws
to formulate post—-sale service rules.

6.2 Servo Warranty Period

The warranty period is one year after purchase. For motors with brake, the

standard is that acceleration/deceleration times of axis is not beyond limit. We
provide free maintenance for malfunction not caused by misuse or vandalism within
warranty period. For malfunction within warranty period caused by following reasons,
there will be a certain fee:

(1) Malfunction or damage caused by operations in contravention of the user manual;

(2) Malfunction or damage caused by disassembly or converting privately;

(3) Damage caused by force majeure (earthquake, volcano, typhoon, tsunami, flood,

mud avalanche, thunderstorm and etc.);
(4) No valid purchase voucher;
(5) Serial number on the shell does not match the number inside

6.3 Servo Warranty Process
Warranty process:
(1) Please fill in Maintenance List and post it to our maintenance department if
there is any malfunction or damage
(2) Maintenance cost refers to the Maintenance Price List.
(3) The final explanation right of these terms is reserved by Shenzhen Huacheng
Industrial Control Co., LTD.
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