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Please read this manual carefully before installing/debugging /using



Thank you for choosing SDC series servo drivers. Please read this manual

before using. The main contents of this manual include:

* Inspection, installation and wiring steps for server drives.

* Operation steps, status display, abnormal alarms and handling of digital

panel.

* Servo system control mode, trial operation and adjustment steps.

* List of all the parameters of the servo drives.

* Servo drives model specifications.

In order to facilitate daily inspection, maintenance and understand the

causes and countermeasures of abnormality, please keep this manual properly for

reference at any time.

Note: Please hand this manual to the end user to maximize the effectiveness

of the servo drives.

e Due to product improvements, the contents of this manual may be changed

without prior notice.

e The company will not be liable for any changes to the product for personal,

and the product warranty will be invalid.

When reading this user manual, please pay special attention to the following

warning signs

caution

Ao
A\

A attention

Indicates the wrong operation may cause disastrous

consequences—death or serious injury!

Indicates the wrong operation may hurt the operator

and also make damage to the equipment!

Indicates improper use may damage the product

and equipment!
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Chapter 1 Product model and installation

Chapter 1 Product Model and Installation

Overview
The SDC series servo is our company's sixth generation bus-type servo, supporting
the EtherCAT bus communication protocol and industrial fieldbus interface;
greatly reducing complicated electrical line connections, making it simple for users
to use.
1.1 Product model and installation dimensions

The servo products have been completely tested before leaving the factory, in
order to prevent the products malfunction caused by negligence during product

transportation, please check the following items in detail after unpacking:
1) Check whether the servo driver and motor models are the same as the

ordered models.
2) Check whether the appearance of the servo driver and motor is damaged or
scratched. If any of the above items show signs of malfunction or abnormality,

please contact your local dealer immediately.

1.1.1 Model confirmation

SD C04 N K7-X

Version
identifier
SD series servo drive

Shape code:
K7:

Sub series: KR&:

A series: K9:

B scries: K10:

C series:

D series:

E series: Voltage:

F series: N: 220V series

H: 380V series

Output power:
04: 400W
08: 300W
13: 1.3 KW
20: 2.0KW

SDC Series: EtherCAT bus communication protocol




Chapter 1 Product model and installation

1.1.2 SDC Servo Drive with standard accessories

CNI1 plug (DB15 hole) I set

CN2 plug (DB pin) 1 set

5 position power plug (SDC04/08NK?7 driver) 1 pc

3 position power plug (SDC04/08NK?7 driver) 1 pc

CN3 CN4 high-speed network communication cable 2 pcs

@©@e oo

1.1.3 Servo drive installation dimensions
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SDCO04NK?7 servo drive installation size drawing

Note: L, N for the 220V power input terminals, P, D, C for the external

brake resistor terminals must not be connected wrong!
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SDCOBNKS servo drive installation size drawing

Note: L, N for the 220V power input terminals, P, D, C for the external

brake resistor terminals must not be connected wrong!
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Chapter 1 Product model and installation

1.2 Servo Drive and Motor Specifications

1.2.1 Servo Drive Specifications

Model

SDC04 | SDC08 | SDC13 | SDC20 | SDC50

Max current(A)

9.5 10.5 12,5 18.0 25.0

220V:Single or three phase AC170~253V

Basic Input power 380V:Three-phaseAC360V~440V
Specificati
pecificati 50/60Hz
on
Cooling method Natural cooling Air-cooling
Control mode SVPWM Control
17 Bit or 23 Bit absolute single-turn or multi-turn
Encoder magnetic or photoelectric encoders
Six-digit, seven-segment display LED: four
Display and operation | function operation keys.
Position control / speed control / torque control /
Control mode
Internal jogging operation EtherCAT bus communication
Function Braking function Built-in
Under voltage, overv oltage, over load, over
current, abnormal encoder, braking, position
Protection function overrun, etc.
Command control mode |EtherCAT bus communication
Speed control range  |Speed Ratio: 1:5000
- Speed fluctuation rate: <<+0.03 (load 0~100%).
Position Rate of speed change , .
control <+0.05 (Power supply -15%~+10%) .
mode Command smoothing |Linear time constant 1 ms ~ 10000ms
method (0r/min——1000r/min)
300HZ

Frequency characteristics
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Position
signal Output Type |EtherCAT bus communication
output
Input/output 3-point
) Input ) ) )
signal ) opto-isolated |Function Reservation
Signal )
input
Output 2-point open ) ]
Function Reservation
Signal 3- collector

Operating temperature

Work:0C ~55C,
Storage:-20°C ~80C.

1.3 Servo Drive Installation

1.3.1 Installation environmental conditions

The environment in which the servo drive is installed has a direct impact on

the normal function of the drive and its service life, so the installation environment

of the drive must meet the following conditions.

temperature /
humidity

Items SDC Servo Drives
Operating 0°C~55T (no frost);
temperature/ | Below 90%RH (no condensation)
humidity
Storage -20C~80°C;

Below 90%RH (no condensation)

Atmosphere

environment

No corrosive gases, flammable gases, oil mist or dust, etc. in
the control cabinet.

Vibration

Less than 0.5G (4.9m/s2) 10 Hz - 60 Hz (non-continuous
operation).

Protection level

1P54

When installing several drives in the control cabinet, please pay attention to the placement

to keep enough space to obtain sufficient heat dissipation; please also provide additional

cooling fans to keep the peripheral temperature of the servo drive below 55 C.

When installing, please stand the drive vertically, with the front side facing forward and

8




Chapter 1 Product model and installation

the top side facing upward to facilitate heat dissipation.

When assembling, be careful to avoid drilling chips and other foreign objects falling into
the drive.

Please use M4 screws for installation.

If there is a vibration source nearby (punching machine), please use vibration absorber or
install anti-vibration rubber gasket if it cannot be avoided.

When there are large magnetic switches, fusion machines and other noise interference
sources near the drive, the drive will be easily disturbed by the outside world and cause
wrong operation, so it is necessary to install a noise filter; however, the noise filter will
increase the leakage current, so it is necessary to install an insulating transformer at the input

of the driver.
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1.3.2 Servo mounting direction and spacing
The following diagram shows the installation interval between single and
multiple drive units. The actual installation should leave as large an interval as

possible to ensure good heat dissipation conditions.
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Chapter 2 Servo drive and motor wiring

2.1 Servo driver power supply and peripheral device wiring

N

Comect to the chase and
eround of the serve motor

== S e

SDC04 servo driver peripheral device wiring
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Chapter 2 Servo drives and motor wiring

2.1.1 Example of standard wiring diagram

servo drive

Single-phase or K]
three-phase AC 220V — t; o1 BtherCAT Input
(o} M EtherCAT Qutput
0c12"2ey —

Probe signal input —3

i coe+ 8]
]

IN1{ZERO | 13

Reserve —~0—{INZ 14

Return to zero signal —g

Brake output <————QUT2 HOLD
Servo alarm  <————0UT4 ALM
Output common terminal =—— DG | DG

(-3
[ el

servo motor

U 2
¥ 4
Grating scale input signal R1__X t ;OK]—Z P'E ‘_?
Grating scale input signal __X gf ilﬂ—ﬁ g Externalresistance | Motor powerline
, , . 4PIN aviation socket
Grating scale input signal ), :“_’ fzKH‘ P < LI
CN2 | whenesternal resitance '
Case| FG FG|1
5[ &Y Vec| 4 | Encodercable
9 | GND GND 5 | 9PIN aviation
4| PS5+ PSH 2] socket
@ 1 s 0 ps
3 | 485-
4 | 485+
2 | FG
6 | RG

Example of control mode wiring diagram

13



Chapter 2 Servo drives and motor wiring

24V

=T

RELAY

Z/ D1
N
Eﬁ CNL

MOTORO 2
BRAKE
PORT © 1

SERVO
DRIVER

CN1

o

Wiring diagram of brake motor with brake

2.2 Electrical connection of terminals

2.2.1 Power terminal definition (SDCO4NK7 series)

Terminal Signal
Function
Marking Definition
L Main circuit Main circuit power input terminal ~220V 50Hz.
power supply Note: Do not connect to motor output terminals
N single-phase U, Vv, w.
With built-in braking resistor: P and D short
P External braking | . . .
) circuited connection
resistor
D ) With an external braking resistor: P and D open
selection
) circuit, external resistor connected between P
Cc terminal
and C
1, Grounding resistance of grounding terminal
| System <1000
- grounding 2, The servo motor output and power input are

grounded at a common point.

cl<|=

Servo motor
output

The servo motor output terminals must be
connected to the motor W, V and U terminals
correspondingly.

14
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2.2.2 Power terminal definition (SDC20NKS5 series)

three-phase

Terminal Signal Definition Function
L1 o Main circuit power input terminal
Main circuit power )
~220V 50Hz, single phase connected
L2 supply
] toL1L2.
single-phase or
L3 Note: Do not connect to the motor

output terminals U, V, W.

PEOrJ—

System grounding

1, Grounding resistance of grounding
terminal<<100Q;

2, The servo motor output and power
input have a common point ground.

U The servo motor output terminals

V Servo motor output | must be connected to the motor W, V

W and U terminals correspondingly.
With built-in braking resistor: P and D

P External braking short-circuited connection

D resistor selection | With an external braking resistor: P

c terminal and D open circuit, external resistor

connected between P and C

2.2.3 Wiring of power line terminals

® L1, L2, L3, PE, U, V, W terminals, wire cross-sectional area = 1.5 mm2

(AWG14-16). L, N terminals, wire cross-sectional area = 1.0 mm2 (AWG16-18).

® Grounding: The grounding wire should be as thick as possible.The

driver and servo motor are grounded at one point at the PE terminal

and the grounding resistance is <100Q.

® It is recommended to use a three-phase isolation transformer to

reduce the possibility of electric shock injuries.

® It is recommended that the power supply be supplied through a noise

filter to improve anti-interference capability.

Please install a non-fused type (NFB) circuit breaker so that the

external power supply can be cut off in time when the driver fails.
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2.2.4 Signal Terminal Definition

SDC servo drive unit interface terminal configuration is as follows: CNI
signal control terminal is DB15 connector, socket is pin type, plug is hole type;
CN2 feedback terminal is DB9 connector, socket is two rows of 9-core hole type,
plug is two rows of 9-core pin type.

1) Control terminals CN1

Abbreviation of control method:

Termina Signal
: ' Marking 110 System default functions
I No. Name
The positive The positive power supply of the
terminal of input terminal is used to drive the
CNA1-8 the power COM+ Power |input terr.nlnal s opto-coupler DC12
supply of supply |to 24V with a current of 2100mA.
Input
terminal
CN1-6 | Input port O INO input | Probe 1 input/home switch
CN1-13 | Input port 1 IN1 input |Probe 2 input/negative limit switch
CN1-14 | Input port 2 IN2 input Probe 3 input/positive limit switch
CN1-7 |Output port 1 OuUT1 output | brake output
CN1-15 | Output port 2 ouT2 output |Alarm output
Common .
cN1-3 | terminal of DG Common The common termmal of the control
side |signal output terminal.
output

16




Chapter 2 Servo drives and motor wiring

2) Code panel signal terminal CN2
Terminal
err‘lrr:)lna Signal Name | Marking 110 Functions

CN2-4 Senal encoder PS+ Bidirectional| Serial data of code plate
signals

CN2-3 Senal encoder PS- Bidirectional| Serial data of code plate
signals

CN2-5 +SV Power VCC Power supply
supply

CN2-9 Digital Ground GND Digital Ground

CN2-1 Shield Ground FG

3) Serial communication terminal CN5

123456

Terminal No.

Signal Name

Marking

Functions

RS485

Signal

Communication

485D-

RS485 Communication Signal

RS485

Signal

Communication

485D+

RS485 Communication Signal

4) EtherCAT bus communication terminal CN3/CN4

123

45678

[N

This terminal is a standard RJ45 interface for EtherCAT bus

17




Chapter 2 Servo drives and motor wiring

communication, CN3 is the input, CN4 is the output, and the pins are

defined as follows:

Pin No. Signal Name Signal Meaning
1 TX+ Data sending +
2 TX- Data sending -
3 RX+ Data reception +
4 - -
5 - -
6 RX- Data reception -
7 - -
8 - -

2.2.5 Wiring of signal terminals

® Wire selection: shielded cable (the best choice of stranded shielded
cable), core cross-sectional area = 0.12mm2 (AWG24-26), the
shielding layer shall be connected to the FG terminal.

® For the EtherCAT bus, use a shielded Super Category 6 cable and an
RJ-45 plug with a metal shield.

® Cable length: cable length as short as possible, control CN1 cable not
more than 3 meters, feedback signal CN2 cable length not more than 20
meters.

® Wiring: Wiring away from power lines to prevent interference
cascading in. Please give the relevant line inductive components (coils)
installed surge absorption elements; DC coil reverse parallel

current-continuity diodes, AC coil parallel capacitive absorption circuit.

18
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2.3 Signal interface schematic

2.3.1 Digital input interface circuit

The digital input interface circuit can be controlled by relay or open collector
transistor circuit. The power supply is provided by the user, DC12-24V, current
= 100mA; note; if the current polarity is reversed, the servo driver will not

work. Input signals INO-IN2 can all refer to this connection method

Servo driver

1

DCi12—24V JT_ #:

o

Switch

When the input signal is connected to OV, the signal is ON input and
valid. It can be judged by checking the display menu UN-17. When the
input point is ON, the corresponding digital tube firm bar will light
up. Enter OFF, the corresponding digital tube vertical bar will go out.
Reasonable application of this display makes it easy to debug and

overhaul the servo’ s input signal.

Input terminal display

The strokes are lit to indicate ON, and extinguished to indicate OFF

2.3.2 Servo motor optical encoder input interface
For differential output method, AM26L.S32, MC3487 or similar RS422 line driver is

used as the receiver.
19



Chapter 2 Servo drives and motor wiring

Servo motor £ Servo driver

T T >

2.3.3 Digital output interface circuit

When using an external power supply, please pay attention to the polarity
of the power supply.Reverse polarity will cause damage to the driver. The digital
output is open-collector mode, the maximum external voltage is limited to 24V,
and the maximum current is 10mA. In terms of load, when using inductive loads
such as relays, a diode needs to be added in parallel with the inductive load. If the
polarity of the diode is reversed, the driver will be damaged. The status of the

output signal can be observed through UN-18.

’—KT Servo driver

Maximum 25V | \_/Maximum \l‘ .
K
T T

ouT2
ouT1

(
[
[
[

Input terminal display

The strokes are lit to indicate ON, and extinguished to indicate OFF
20
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Chapter 3 Operation and Display

3.1 Keyboard operation

The servo panel consists of 6 LED digital tube displays and 4 keys for

displaying various status, setting parameters, etc. The key functions are as follows:

>

Serial number, value increase, or option forward.
The serial number, value decrease, or the option goes back.
Return to the previous level of the operation menu, or operation cancellation.

Enter the next level of the operation menu, or enter to confirm.

¢ Tk

: A \ AJlT; you keep pressing, the operation will be repeated, and the
longer the hold time, the faster the repetition rate will be.

*** The 6-digit LED digital tube displays various status and data of the system,
and all digital tubes or the decimal point of the rightmost digital tube shows
flashing, indicating the occurrence of an alarm.

*#%* The operation is executed according to multi-layer operation menu, the first
layer is the main menu, including eight operation methods, and the second layer is
the function menu under each operation method. The following figure shows the

block diagram of the main menu operations.

21
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Display Status Display Meaning

Status Monitoring

Parameters

Parameter Operation

Internal speed operation

Jog operation

Load inertia ratio and stiffness level

settings

Code plate adjustment

Open loop operation

ezl mal L kal wal ¥y

3.2 Monitoring methods

Select "Un-" in the first layer, and press the key < o enter the monitoring

mode; there are 26 display states in total, and the user can use the AL , keys to

select the desired display mode.
22
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Display Status Display Code Display Meaning Example

The current

U 'a B U ' '-' Uy Motor speed motor speed
is 500 rpm

Current position lower 5

digits

Current position higher 5

digits

Instruction lower 5 digits

Instruction higher 5 digits

Position deviation lower 5

digits

Position deviation higher 5

digits

Percentage of rated torque

(N "

AL AN of motor

0 : '-' - ﬂ ':: Motor current *0.1A
- -
m Modbus Communication

error count

" R B r |

‘-‘ '-' ' ‘ '. ‘-‘ ‘: ' Contl'0| mode
=:n-= 3 rh:“: Speed command

23
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- Torque command

| '.: Lan
AL ' LJIY percentage

- - m m = Encoder single turn lower 5
" - ! (N Q) i
un-15 BRS680 o

igits

0 p F. m Encoder single turn higher
AL 5 digits
o IO ___nC i
un Cullrn-ui F Operation Status
U‘.‘-e : RL-- Alarm Code
U n- 8 8 m Encoder multiturn turns
n__JUll DNun -
N C Cuw 0 Display AD value
" JCRCyaChn .
] ' '-- ':. 't i :' o Show FPGA version
) “ m Number of encoder
U L L 0 communication errors
L: - -= User coordinate low bit

L

c-
|

'
(g
D

User coordinate high bit

Display current peak value

c-
D

'
(g N
o
S
~—~
!'U
QD

3.3 Parameter setting
Select "PN-" in the first layer, and press the key to enter the parameter
setting mode. Use \ keys to select the parameter number, press key
to display the value of the parameter, and use \ keys to modify the
24
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parameter value. Press the or key once to increase or decrease the
parameter by 1.Press and hold the or key, the parameter can be
continuously increased or decreased. When the parameter value is modified, the
decimal point of the rightmost LED digital tube lights up.Press the key to
confirm that the modified value is valid.At this time the decimal point of the LED
digital tube on the right is off, and the modified value will be reflected in the
control immediately.After that press the 0r key to continue Modify the
parameters, and press the key to return to the parameter selection state after
modification. If you are not satisfied with the value being modified, do not press
the key to confirm, you can press the key to cancel, the parameter will

restore the original value, and return to the parameter selection state.

Operation process

‘ Operate @@ Choose “PN™

menu.In the first menu layer, S N .
Press*up”ortdown”once and increase or decrease

1. press and keep*upor downcan increase or
decrease setting value contimiously. When modify
e parameters, the rightmost side LED digital tube

decimal int light.
parameter.Number need ccima’ point g

to be modified
Operate @ Display the original,
Value of this parameter

v

—)[Operate @@ Modify parameters |
[ PressE Cancel the Mcdiﬁed]
NO

and Press @ key

value and restore to the
original value

Determine the changed
Value, the rightmost side
LED decimal point go out

[Preﬁs & Return to parameter selection smej

The method of shifting to quickly set the data: go to the parameter value
interface, press and hold the Enter key, and then press the Return key, the
small dot in the lower right corner of the digital tube lights up, and press until
the thousand or hundreds decimal place you want to modify lights up,

indicating that it has been changed. Select this bit. Then press the up and

25



Chapter 3 Operation and Display

down keys to modify the value. After changing, press the Enter key to confirm.
(V4000 and above are valid)

3.4 Parameter management
Parameter management mainly deals with the operation between memory
and EEPROM, select "Sn-" in the first layer, and press to enter the

parameter management mode. First of all, you need to select the operation

mode, there are 5 modes in total, use the . , keys to select. Take

"parameter writing" as an example, select "Sn-Set", then press and hold

for more than 2 seconds, if the writing operation is successful, the display will

display "DONE", if it fails, it will display "ERR". Then press the key to

return to the operation mode selection state.

® Sn—SEt Parameter write means to write the parameters in the memory
into the parameter area of EEPROM. If the user modifies the parameter, only
the parameter value in the memory is changed, and the value will be restored
to the original value next time the power is turned on. If you want to
permanently change the parameter value, you need to perform a parameter
write operation, and write the parameters in the memory into the parameter
area of the EEPROM, and the modified parameters will be used after

power-on.
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Operation process

Operate Choose “SIN™
menu,In the first menu layer,
and Press key

[Operate = Choose“SET”J

Irf not display “DONE”

(include “ERR” ), please
Press B3 And kecep more contact the distributor
than two seconds for technical suppotrte.
v T
g
e -
&QisplayDONE/?
~ -
Yes

(Press Return to the first menu}

Sn—rd Parameter read means to read the data in the parameter area of
EEPROM into the memory. This process will be automatically executed once
when power on. At the beginning, the memory parameter value is the same as
that in the EEPROM parameter area. However, if the user modifies the
parameters, the parameter values in the memory will be changed. When the
user is not satisfied with the modified parameters or the parameters are
disturbed, the parameter read operation can be performed to read the data in
the parameter area of the EEPROM into the memory again. Return to the
parameters just after power on.

Sn—SS Parameter backup

Sn—rS Restore the backup area parameters to the current memory

Sn — dEF  Restoring the default value means that the default value

(factory value) of all parameters is read into the memory and written into the

parameter area of the EEPROM, and the default parameter will be used next
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time the power is turned on. When the user messes up the parameters and
cannot work normally, use this operation to restore all parameters to the
factory state. Because the parameter default values corresponding to different
drive models are different, when using the restore default parameters, you
must first ensure the correctness of the motor ID (parameter PN1).

Operation process

Operate A Choose ““SIN7°
menu,. In the first menu layer,
and Press key

[Opcratc =® Choosc ““DEF’™

v

[ Press I(ey]
Yes

[Prcss Rcturn to the first mcnuj

3.5 F2 operation mode (jogging test function)

Select "F2-" in the first layer, and press the key to enter the jog

operation mode. The prompt of JOG operation is "J", the numerical unit is
r/min, and the speed command is provided by the key. After entering the F2

operation, press and hold the key, the motor runs at the jog speed, release

the key, the motor stops, and maintain zero speed; press the key and hold,

the motor runs reversely at the jog speed, release the key, the motor stall,

maintain zero speed jog speed is set by parameter PN22
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Operation process

[ SetPN4 to 3 J

v

Operate @® Choose “F2-7
menu.In the first menu layer,
and Press & key

¥ ¥

Operate @Run forward, Operate @Run negative,
Release. The motor stop Release, The motor stop

| |

g

Y

No

Test finished?

Yes

[Press @ Return to the first nlenu]

Note: If there is no external enable signal, please set the parameter PN9S5 to 1.

Otherwise the motor cannot rotate

3.6 F3 servo inertia adaptation and rigidity level setting

In order to simplify the servo parameter debugging work, use this function to
set the inertia adaptation and rigidity level to adapt to the load and transmission
form of different occasions. The default is level 10th, 0-9 is the large inertia
load level. The smaller the number, the more suitable it is for the load with
larger inertia. For example: synchronized wheels and turntable loads. 11-19 are
high rigidity loads. The larger the number, the more suitable it is for small

inertia rigid loads. For example: screw type transmission load. To obtain high
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gain and high rigidity, increase the level. The adjustment will take effect

immediately. Also works with power outage.

3.7 Other functions
F4 is the zero adjustment function of the photoelectric encoder, which is used by

motor manufacturers and not used by users.

F5 open loop operation mode, detecting the motor.

30



Chapter 4 Parameters

Chapter 4 Parameters

SDC series servos have 148 parameters available for adjustment, and adjusting
user parameters during use can meet most needs. Do not change the supporting
parameters of the motor at will, otherwise unpredictable results will appear. Among
them, Pn5-Pn16 are position control parameters, Pn17-42 are speed control
parameters, Pn43-Pn50 are current control parameters, and Pn51-Pn59 are I/O
control parameters. Pn60-Pn96 are the matching parameters of the motor. Pn97-
Pn148 are internal position control parameters and communication control
parameters. Take the default parameters of 80F-0230TCL motor as an example.

4,1.0 List of all parameters

No. Name Default No. Name Default
value value
0 |Parameter password 168 14 |Invalid location error 0
1 Motor ID 83 16 | drive prohibition method 1
2 | Software version 4007 17 |speed proportional gain 200
3 |Initial display state 0 1g |SPeed integral time 160
constant
4 | Control mode 0 19 | Speed detection low 580
pass filter
5 g;’isr‘]'t'on proportional 300 | 20 |User RPM limit 4000
6 Po.smon feedforward 0 21 | Arrival speed 500
gain
Position feedforward
7 |low pass filter cutoff 300 22 (Jog speed 120
frequency
12 |Positioning completion| 5, | o3 lEnable OFF delay 0
range
Position
13 |out-of-tolerance 4000 28 |Reserved 0
detection range
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Speed control mode

Overload torque

29 |ac/ deceleration time 0 75 . . 130
detection point
constant
Orientation control Toraue at the overload
30 |mode ac/ deceleration 0 76 .q 200
. point
time constant
41 |Reserved 0 77 Maximum ove.rload time 1000
at overload point
43 Current. loop . 130 79 Speed. gmp!lfler 1500
proportional gain saturation detection time
Interval time from enable
44 Qurrent loop integral 110 82 Fo the fIrST[ valid . 600
time constant interpolation data in
interpolation control
50 |Torque command filter 100 83 MaX|.murT1 continuous 20
braking time
58 | History alarm records 0 84 Currgqt detection 500
coefficient
59 |Reserved 0 86 | Encoder bits 17
60 |Motor inertia ratio 220 | g7 |Code plate battery 0
detection
61 | Motor rated torque 24 88 Curre.n t when t he code 60
plate is zero-adjusted
62 | Motor rated speed 3000 | go |Motor thermal overload) ,qy
detection starting point
Motor thermal overload
63 |Motor Max. speed 6000 90 [torque characteristic 130
points
64 | Motor rated current 50 9 i\i/lrgteor thermal overload 900
65 |Overload multiple 245 | g [Number of motor pole 5
pairs
66 Currentllntegrgl 800 93 P03|t|qn gain attenuation 2
separation Point coefficient
68 Currerllt command low 340 94 Torque .when. the .torque 150
pass filter arrival signal is valid
gg | Velocity integral 200 | 95 |Force enable 0
separation point
74 | Bus position command 0 96 |Maximum current limit 148

form
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117

RS485
communication
address

142

Return to zero mode

118

RS485 communication
speed rate

143

Zero return speed

119

RS485 communication
protocol

144

the speed to zero point
after deceleration

120

Speed integral
saturation fault
detection

145

Return to zero
acceleration

600

125

Torque mode speed limit

20

146

Back to zero bias low

100

126

PWM frequency

100

147

Back to zero bias high

100

128

Encoder angle
compensation

60

148

Recognition range of
completion of zero return

129

Error tolerance times of
code plate
communication

133

Speed command filter
coefficient in position
control

350

134

Following error
compensation
coefficient

135

PDO fault tolerance
times

137

Counterclockwise
friction compensation
coefficient

138

Clockwise friction
compensation
coefficient

139

Counterclockwise
damping compensation
coefficient

140

Clockwise damping
compensation
coefficient
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4.1.1 Detailed list of the function meaning of each parameter

No. Name Function Range
(D The password is divided into levels,
corresponding to user parameters and system
Parameter parameters;
0 (2) To modify the motor ID (Pn1), this item must be| 0~30000
password .
set to 0, and the user parameter password is
168. Please consult the factory for system
parameters.
For matching motor models. Each motor has only
one ID number, and the password Pn0 must be
set to 0 before modifying this parameter. After the
1 Motor ID setting is completed, the SN-DEF needs to be 0~199
executed to be valid. Please operate this
parameter with caution.
2 Software ID | Reserved for manufacturer use.
Select the display state of the display after the
drive is powered on:
0: Display motor speed
1: Display the lower 5 digits of the current position
2: Display the higher 5 digits of the current position
3: low position
4: high position
5: position deviation low
6: position deviation high
7: Current torque percentage
8: Display motor current
3 9: Modbus communication error count 0~29
10: Current control mode
Initial display 11: Di.splay position command pulse frequency
state 12: D!splay speed command
13: Display torque command
14 : Displays the low position of the absolute
position of the rotor in one revolution
15: Rotor absolute position high
20: Alarm number
21: Current motor turns
24: Goal version number
25: Code plate communication error count
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This parameter can be used to set the control
mode of the driver::

0: Ether CAT bus mode
4 Control mode 2: Speedtest run 0~6
3: Jog control mode
4: Zero mode
5: Open loop operation
6: Burn-in mode
Set the proportional gain of the position loop
regulator:
The larger the setting value is, the higher the gain
Position is, the larger the stiffness is, and the smaller the
5 proportional | position lag is under the condition of the same| 1~10000
gain frequency command pulse. But a value that is too
large may cause oscillation or overshoot.
Prioritize reference to the F3 function to
simplify debugging parameters.
The function of position control is position
feedforward, the feedforward gain of the position
Position loop is increased, and the high-speed response
6 feedforward char.acte.ristics of the contlrf)I system are improved, 0~100
) but it will make the position loop of the system
Gain unstable and easily oscillate. Unless very high
response characteristics are required, the
feedforward gain of the position loop is usually 0.
Position  Iset the cutoff frequency of the low-pass filter of the
Feedforward position loop feedforward amount. The higher the
7 |Low Pass Filter n . 1~1200
Cutoff cutoff frequency, the better the position tracking,
Frequency but it is easy to oscillate.
Set the positioning completion pulse range under
Orient complete position control:
12 This parameter provides the basis for the drive] 0~30000
range . . e .
unit to judge whether positioning is completed in
position control mode.
Set the detection range of the position
Position out-of-tolerance alarm: In the position control
13 |out-of-tolerance| mode, when the count value of the position| 0~30000

detection range

deviation counter exceeds the value of this

parameter, the servo drive unit will give a position
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out-of-tolerance alarm, and the internal calculation
has times multiplied by one hundredth of a circle,
for example: 17-bit code disc, the actual
out-of-tolerance  alarm  pulse number s
Pn13*1310.72

14

The
out-of-position
error is invalid

0: Position overrun alarm detection is valid.
1: The position overrun alarm detection is invalid,
and the position overrun error is not detected.

16

Drive prohibition
method

0: CCW. CW Invalid input prohibition;

1: Input port 2 is the CCW drive disable signal, and
input port 3CW drive disable.

2: Input port 3 is the CCW drive disable signal, and
input port 2CW drive disable.

0~2

17

Speed
proportional
gain

Set the proportional gain of the speed loop
regulator:

1, The larger the setting value, the higher the gain
and the greater the stiffness; 2, the larger the load
inertia, the larger the setting value.Prioritize
reference to the F3 function to simplify
debugging parameters

5~2000

18

Velocity
integration time
constant

Set the integration time constant of the speed loop
regulator:

1, the smaller the setting value, the faster the
integration speed and the greater the stiffness; 2,
the larger the load inertia, the larger the setting
value. Start and stop frequent small power
occasions set smaller to prevent overshoot.

1ms
~1000ms

19

Speed detection
low pass filter

Set the speed detection Ilow-pass filter|
characteristics: 1, the smaller the value, the lower|
the cut-off frequency, the less noise generated by
the motor. If the load inertia is large, the setting
value can be reduced appropriately. Too small a
value causes a slow response and may cause
oscillation; 2, the larger the value, the higher the
cutoff frequency, the faster the speed feedback
response. If a higher speed response is required,
the setting value can be increased appropriately.

1~580

20

User speed limit

The maximum speed of the motor can be limited
depending on the application.

0~ 6000
r/min

21

Arrival Speed

Sets the speed value when the speed arrival

output signal is valid.

0~6000
r/min
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22 Jog speed | Set the running speed of the jog movement. _60?/(;?]000
Enable OFF Enable OFF is activated after the delay of this 0-30000ms
23 parameter to prevent the brake motor from
delay . .
dropping when power is lost.
Indicates the number of milliseconds used for|
Speed control | acceleration and deceleration of the motor from
29 mode a<.:/ Or/min tg 1000r/m|n: .The ac?celeratlon and0 ~32767ms
deceleration |deceleration characteristics are linear. When sef|
time constants |to 0, the speed acceleration/deceleration does not
work and is only used in speed mode.
Indicates the number of milliseconds used to ac/
decelerate the motor from Or/min to 1000r/min.
N The ac/deceleration characteristic is linear. When
Positioning s .
control set to 0, the position ac/deceleration does nof
30 . |work, but when set to other values, it can|0~32767ms
ac/deceleration . . o
. effectively reduce the shock during the position
time constants . .
loop commutation and ac/deceleration, and the
operation is smoother, and it is only used in the
position mode.
1, the larger the setting value, the higher the gain,
Current loop |the smaller the current tracking error, but the gain
43 Proportional | will be too large to produce oscillation or noise; 2,/ 1~500
gain related to the servo and motor; 3, not related to
the load.
1, the smaller the setting value, the faster the
integration speed, the smaller the current tracking
Current loop |error. But the integration is too small will produce
44 |integration time | oscillation or noise; 2, related to the servo and| 1~10000
constant motor; 3, independent of the load; 4, under the
condition that the system does not produce
oscillation, try to set a larger.
1, set the torque command filter characteristics. It
can suppress the resonance generated by the
torque (sharp vibration noise from the motor).
Torque 2, the smaller the value, the lower the cut-off|
50 9 frequency, the less noise generated by the motor.| 1~500

command filter

If the load inertia is large, the setting value can be
reduced appropriately. The value is too small,
causing a slower response and may cause
instability.
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Historical alarm

58 Record the last alarm log. 0~50
records
60 Mot(:;tlir;ertla Set the motor inertia ratio. 1~32767
61 Motor rated Set the rated torque of the motor. 1~1000
torque
62 Motor rated Set the rated speed of the motor. 0N6(.)00
speed r/min
63 Max. motor Set the maximum motor speed. 0N8(.)00
speed r/min
Motor rated | Set up the rated current (unit 0.1A).
64 . . . 1~500
current The setting value is an effective value.
65 Overload Set the maximum overload multiple of the system.| 0~300%
Current When the current error exceeds this setting value,
66 integration | the current loop changes from Pl to P. The value| 0~800%
separation point|is a percentage of the rated current.
Sets the current command low-pass filter cutoff
Current frequency.
68 command Used to limit the current command band to avoid| 1~1500HZ
low-pass filter |current shocks and oscillations and make the
current response smooth.
Speed integral | When the speed deviation exceeds this setting
69 . . 0~300
separation point| value, the speed Pl becomes P.
According to the upper computer setting
0: Incremental interpolation, the motor goes
i according to the increment of the position
Bus position
74 command form command 0-1
1: absolute interpolation, the motor goes
according to the absolute value of the position
command
Set the starting torque value of overload
protection, the percentage of rated
75 Overload torque| When the current torque of the motor is higher 0-300%
detection point | than this value, the internal overload counter of
the system works, and when the count value
exceeds, the system outputs an overload alarm.
Torque at the | Set the torque at the overload point, this
76 overload parameter and Pn77 together form the overload 0-300%
characteristic | characteristic of the motor, which is set based on
point the motor overload characteristic parameter, note
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that Pn76) Pn75.

Max. overload

77 time atthe |Refer to Pn76. 0-3000x10
. ms
overload point
A speed saturation alarm is generated when the
Speed system's internal speed regulator is continuously
79 ampllflc?atlon saturated for longer than this value. Used to 0-3000x10
Device . . . ms
. prevent mechanical jamming or other causes of]
saturation time | . .
high continuous current.
Interval
between enable
and first " . _— .
82 interpolation F.’osmon commands prior to this time are ignored 1-10000
. (in 0.1ms)
datain
interpolation
control
83 Max. cpnthuous Alarm if braking exceeds this setting 2~200
braking time
84 Curre.nt Current detection coefficient 1~32767
detection
86 Encoder bits |17 or 23 bits 17
Code plate 0: No detection of code panel battery.
87 battery . . 0~1
. 1: Detect code tray battery and alarm is valid.
detection
Set the current level of the encoder when zeroing,
Current at code
88 . as a percentage, not too large to prevent the| 0-100%
plate zeroing .
motor from overheating.
Motor thermal
89 overlogd The thermal overload is calculated using the I*I*T 10-300%
detection start | method.
point
Motor thermal
90 overload For.que This parameter is set larger than Pn89. 10-300%
characteristic
point
91 Motor ther.mal Set the maximum time for thermal overload. 0-1000S
overload time
Number of Set the number of pole pairs of servo motor,
92 [ motor pole different manufacturers and different models, the 1~36
pairs motor may be different, you can not change this
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parameter at will.

Position gain

In the high position gain state, reduce the jitter or

93 |attenuation noise when the motor is stationary, the larger the| 1~3000
coefficient parameter, the more obvious the effect.
T h . .
th(z'ct‘cl)]re uWe en The analog control torque reaches this setting
94 . q. .| value, the torque arrival output signal is valid, the| 0~300%
arrival signal is .
valid value is a percentage of the rated torque.
0: No servo enable or enable by communication
control.
95 | Forced Enable 1: Automatic servo enable after forced power on, 01
no external signal is required.
Max. current The user is not allowed to change it and the value
96 |. . . . 154
limit is the maximum value.
117 Communication Set station number for Modbus communication. 0-127
address
Communication rate:
Communication| 9 4800 1: 9600
118 ¢ 2: 19200 3: 38400 0-5
rate 4: 57600 5: 115200
Transmission protocol, using RTU mode:
0: 801 (MODBUS, RTU);
1: 8E1 (MODBUS, RTU);
2: 8 N 2 (No parity, 2 stop bits)
communication | 3: 8 N1 (No parity, 1 stop bit)
119 protocol Note: 8 indicates 8 bits of data; E indicates even 0-3
parity; O indicates odd parity; 1 indicates 1 stop
bit.O means odd parity; 1 means 1 stop bit; N
means no parity
Speed
120 integration 0: detects saturation faults. 0-1
saturation fault | 1: No detection of saturation faults.
detection
125 Torque .m(.)de The torque control mode limits the speed. 0-4000
speed limit
126 |PWM frequency| Manufacturer use 40-120
128 Encoder angle Manufacturers use, modify with caution. -1000-1000

compensation
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Fault tolerance
range for code

129 plate Code wheel communication error tolerance times.| 0~10000
communication
Speed
command filter | Filter coefficient for converting position command
133 L 350
coefficient in | to speed
position control
Adding this parameter setting can reduce the
Follow error e . s .
) position following error, and it is used in the case
134 | compensation . 0-100
- that the upper computer has acceleration and
coefficient )
deceleration.
Counterclockwi
se friction
137 . . . . ~100 9
3 compensation | The unit of this parameter is one 1000th of the 0~100%
coefficient |rated torque, see the torque setting parameter,
Clockwise |see the torque monitoring (UN8) within 10 rpm,
138 friction . how much is displayed and how much can be set. 0~100%
compensation
coefficient
Counterclockwi
se damping |Damping compensation, the motor turns to the o
139 . 0~100%
compensation |rated speed, look at the torque command, the
coefficient  |torque monitoring value in the forward direction
Clockwise | minus the parameter value of 137 can be, such as
140 damping. can nqt reach the. rated speed, then set by, 0~100%
compensation | proportional calculation
coefficient
14 | REWM 0 Z8M0 | ot to CIA402 standard 0-34
mode
143 Return to zero Motor speed at rapid return to zero O~3QOO
speed r/min
144 Find zero point Slow speed of zeroing after touching the switch 0N1.OO
speed r/min
The number of milliseconds used for acceleration
Return to zero |and deceleration from Or/min to 1000r/min during
145 . . 0-30000
acceleration |the motor return to zero, 0 means no acceleration
and deceleration
146 Return to zero | The absolute position of the motor turn 0~2823

bias low

corresponding to the zero point

41




Chapter 4 Parameters

Return to zero

~ DN
147 bias high 0~2"23
Recognition If the deviation between the motor position and the
148 range of set zero point is less than this setting, the return to 0~
completion of P 9 131072

zero is considered complete.

zero return

4.2 Parametric debugging block diagram model
PN6 PN7

Position Feedforward
feedforward low pass

PNS PN30/PN29 PNIS/PNI7 PN6S PNA4PNI3

Position Ac/deceleration Current
3 Speed PI
e il {")+{ Spee siied (" y+{ Current PL

Current |PN50
d f PNe4
etection |pygy

PN19

Parameter debugging block diagram model

4.3 Description of key servo parameters

Since the default motor package parameters have been optimized,
in most applications there is no need to adjust the parameters and can
be used directly. However, actual machinery is complex and diverse.
If abnormalities occur during commissioning or if ultra—high response
is required, the parameters need to be adjusted to meet the requirements.
The principle of commissioning is current loop first, then speed loop,
and finally position loop.
The current loop is generally not adjusted, except for individual
occasions. The speed response is too fast, causing current inrush.
Resulting in AL1l1 alarm. Can be solved by adjusting PN64.
Speed loop: When high speed response is required, PN17 can be increased
or PN18 can be decreased to obtain it. However, PN17 is set too large
and prone to vibration. In the case where the load inertia is too large,
if the load motor movement is unstable when decelerating and shaking
from side to side, it is necessary to increase PN18 to solve the problem.
Position loop: In cases where a higher position response is required,
PN5 can be increased to obtain it. Some occasions also need PN6 to be
increased to meet. However, PN5 PN6 setting is too large and prone to
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vibration. The premise of the setting is to prioritize the
commissioning of PN5, and PN6 is used only at short distances and high
response.

4.4 Steps for debugging parameters in practical applications

In the process of commissioning or application, if vibration, noise or failure to
achieve control accuracy is found; the parameters of the system can be adjusted as
follows to meet the control requirements.

When the motor is in a static locked state, if vibration or sharp noise occurs,
please turn down the parameter value of Pn43; under the condition that no
oscillation occurs, this parameter is set as large as possible. The larger it is, the
better the current tracking effect and the faster the motor response; but too large is
prone to vibration or noise.

(1): Speed control mode parameter adjustment:

1) The setting value of [Speed proportional gain] (parameter Pnl17) should be
set as large as possible under the condition that no oscillation occurs. In general,
the larger the load inertia is, the larger the setting value should be;

2) The setting value of [velocity integration time constant] (parameter Pn18)
should be set as small as possible for the given conditions. If the setting is too small,
the response speed will increase, but oscillation will occur easily. Therefore, try to
set it as small as possible under the condition that no oscillation occurs. If the
setting is too large, the speed will change more when the load changes.

(2): Position control mode parameter adjustment:

1) First, set the appropriate [speed proportional gain] and [speed integration
time constant] as above;

2) [Position feedforward gain] (parameter Pn6) is set to 0%;

3) The setting value of [Position proportional gain] (parameter Pn5) is set as
large as possible in the stable range. When the setting is too large, the tracking
characteristics of the position command are good and the hysteresis error is small,
but oscillation is easily generated when stop positioning. When the setting is small,
the system is in a stable state, but the position tracking characteristics become poor
and the hysteresis error is large.;

4) If particularly high position tracking characteristics are required, the Pn6

setting can be increased; however, if it is too large, it will cause overshoot.
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Chapter S Operation and Commissioning

5.1 Special notes on commissioning:

1) (Medium and high power suffix K8) The servo driver will connect AC

three-phase power to the power input terminals. Three-phase connected to
L1, L2, L3, single-phase connected to L2, L1;

2) (Small power model suffix K7) Servo driver single-phase connected to L,

N;

3) Motor power line U, V, W, PE, the order must not be connected in reverse;

4) The above part is the connection of the drive if the wrong connection may

lead to burn, motor does not turn, alarm and other phenomena, please check

carefully whether the connection is wrong, connected to the reverse.

5.1.1 Power On Sequence

The servo output signal is valid after the power is turned on for 1S, and then

the servo is ready and able to respond to the enable signal after 1.5S, waiting for

operation.

5.2 Position control mode operation

1) Turning on the control circuit power supply and the main circuit power

supply, and the display of the driver unit lights up.

If an alarm appears, please check the connection.

2) The relevant parameters are as follows:

Parameter Parameter o
Definition Set value
No. Name
Pn4 Control mode | 0: EtherCAT bus mode 0
Position Enlargement can reduce
Pn5 proportional | position deviation and 300
gain improve system rigidity
. Ac/deceleration in
Position ac/ .
Pn30 ) position mode to reduce 0
deceleration o
the vibration when
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changing direction.

Code wheel Used to feed back the
feedback one

Pn 41 circle position of the code disc 10000
resolution to the host computer
Widen the Z signal to
Z signal width .
Pn 59 ratio facilitate the host 0

computer to receive

0: External enable
Pn95 Servo enable 1
1: Forced enable

3) After confirming that there is no alarm or any abnormal condition, make
the servo enable (SON) ON, then the motor will be excited and in zero speed state.
If the enable signal is not wired, you can set Pn95 to 1 to automatically enable the
motor.;

4) Connects to a bus-enabled host computer to run the motor as instructed.
5.3 Jog operation

1) Turn on the control circuit power and the main circuit power, and the
display of the driver unit lights up. If an alarm appears, check the connection..

2) Set the following parameters:

Parameter Parameter
Definition Set value
No. Name
Pn4 Control mode | 3: Jog operation 3

0: External enable
Pn95 Servo enable 1
1: Forced enable

3) After confirming that there is no alarm or any abnormal condition, make
the servo enable (SON) ON, then the motor will be excited and in zero speed state.
If the enable signal is not wired, you can set Pn95 to 1 to automatically enable the
motor.

4) Enter the F2 jogging operation state by key operation, the JOG operation
prompt is "J", the value unit is r/min, the system is in the speed control mode, the

Al motor is

speed and direction are determined by the parameter Pn22, press
running in speed and direction determined by the Pn22 parameter, press 'Y motor

runs in reverse at a given speed.
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Chapter 6 RS485 Communication

6.1 RS485 communication hardware interface
6.1.1RS485 Communication

This servo driver adds RS485 communication function, which can drive
servo system, change parameters, monitor servo system status and many other

functions. to adapt to specific application requirements.

6.1.2 External connection diagram

External Sketch

HMI/PLC etc. Controller
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6.2 Communication protocols

This servo system adopts the standard asynchronous serial master-slave
MODBUS communication protocol. Only one device master in the network can
initiate communication, and other device slaves can only respond to the commands
of the master by providing data or do the corresponding actions according to the
commands of the master. The host refers to a personal computer, industrial control
equipment or PLC, etc., and the slave refers to this servo system.

When a communication command is sent from the sending device (host) to the
receiving device (slave), the slave that matches the corresponding address code
receives the communication command, reads the information according to the
function code and related requirements, executes the corresponding task if the CRC
check is correct, and then returns the execution result (data) to the host. The
returned information includes the address code, function code, executed data and

CRC check code. If the CRC checksum is wrong, no information is returned.
Communication frame structure in RTU mode

6.2.1 Communication command code and data description

Function . ) )
Definition Operation (binary)
Code
03 Read register data Read data from one or more registers
Write a single circuit ) ) ) )
06 ] Writes a set of binary data to a single register
register
10 Writing multiplex Writing multiple sets of binary data to multiple
registers registers

6.2.2 Function code "03": read multiplexed register input

For example, the host wants to read the data of 3 slave registers with address 01

and starting address 0116.
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The address and data of the slave (PDM) data register are:

Register Address Register data (hexadecimal) Corresponding PDM power
0116 1784 UA
0117 1780 UB
0118 178A ucC
Format of the message sent by the host:
Number of
Host sending Messages sent Note
bytes
Send to the slave with address
Slave address 1 01
01
Function code 1 03 Read register
Starting address 2 0116 Starting address is 0116
Read 3 registers (6 bytes in
Data length 3 0003
total)
Calculated by the host to get
CRC code 2 ESF3
the CRC code
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Format of the message returned by the slave (PDM) response:

Number of Returned
Slave response Note
bytes information
Slave address 1 01 From Slave 01
Function code 1 03 Read register
Read word 1 06 3 registers totaling 6 bytes
Contents of memory at address
Register data 1 2 1784
0116
Contents of memory at address
Register data 2 2 1780
0117
Contents of memory at address
Register data 3 2 178A
0118
The CRC code is calculated by
CRC code 2 5847
the slave

6.2.3 Function code "06': Write single circuit register

For example, the host wants to write data 07D0, to the slave register with
address 002C (slave address code is 01). After the communication data is written,

the original storage information of PDM table with address 002C is:

Address Original stored data (hexadecimal)

002C 04B0

Format of the message sent by the host:

) Number of
Host sending Messages sent Example
bytes

Slave address 1 01 Send to the slave with address 01
Function code 1 06 Write single circuit register
Start address 2 002C Address of the register to be written

Write data 2 07D0 Corresponding new data

CRC code 2 4BAF CRC code calculated by the host
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Format of the message returned by the slave (PDM) response:

Exactly the same format and data content as the message sent by the host.
6.2.4 Function code "10": Write multiplex register

The host uses this function code to write multiple data to the data memory of
the PDM table. registers in the Modbus communication protocol refer to 16 bits
(i.e. 2 bytes) and the high bit comes first. This way the PDM memory is all two
bytes. Since the Modbus communication protocol allows to save up to 60 registers
at a time, the PDM also allows to save up to 60 data registers at a time

For example, the host wants to write 0064, 0010 to the slave register with
address 002C, 002D (slave address code is 01). After the communication data is
written, the information stored in the PDM table with address 002C/002D is:

address Original stored data (hexadecimal)
002C 04B0
002D 1388
Format of the message sent by the host:
Host sending Number | Message Example
of bytes s sent
Slave address 1 01 Send to slave 01
Function code 1 10 Writing multiplex registers
Start address 2 002C Starting address of the register to be written
Write-in data word 2 0002 Word length for writing in data (2 words
length total)
Write data byte 1 04 Length of bytes of written data (4 bytes
length total)
Write data 1 2 04B0 Data Address  002C
Write data 2 2 1388 Data Address 002D
CRC Code 2 FC63 CRC code calculated by the host
Slave (PDM) response return message format:
Slave response Number | Returned Example
of bytes | informati

50




Chapter 6 RS485 Communication

on
Slave address 1 01 From Slave 01
Function code 1 10 Writing multiplex registers
Start address 2 002C Starting address is 002C
Write-in data word

2 0002 Write 2 words of data length

length
CRC code 2 8001 CRC code calculated by the slave

6.2.5 Error Checksum (CRC Checksum):

The host or slave can use the check code to discern whether the received
information is correct or not. Due to electronic noise or some other interference,
information may sometimes be incorrect during transmission. The error check code
(CRC) can check whether the host or slave has incorrect information during
communication data transmission, and the incorrect data can be discarded (either
sent or received), which increases the safety and efficiency of the system.

The CRC (redundant cyclic code) of the MODBUS protocol consists of 2
bytes, i.e. 16 binary digits, which are calculated by the sending device (master) and
placed at the end of the sent message frame. The device receiving the message
(slave) then recalculates the CRC of the received message, compares the calculated
CRC with the received one, and if they do not match, an error is indicated.

Only 8 data bits are used in the CRC calculation, the start bit, stop bit and
parity bit are not involved in the CRC calculation.

e The CRC code is calculated as:

1. Presets one 16-bit register to hexadecimal FFFF (i.e., all 1s); call this
register a CRC register;

2 . Isochronize the first 8 bits of binary data (the first byte of the
communication information frame) with the lower 8 bits of the 16-bit CRC register
and place the result in the CRC register;

3. Shift the content of the CRC register one bit to the right (toward the low bit)
to fill the highest bit with a 0, and check the shifted out bit after the right shift;

4. If the move out bit is 0: repeat step 3 (shift right one bit again);

If the bit shifted out is 1: XOR the CRC register with the polynomial A001
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(1010 0000 0000 0001);

5. Repeat steps 3 and 4 until the right shift is 8 times, so that the entire 8-bit
data is processed;

6 . Repeat steps 2 to 5 to process the next byte of the communication
information frame;

7. After all the bytes of the communication information frame are calculated
according to the above steps, the high and low bytes of the 16-bit CRC register
obtained are exchanged;

8. The final content of the CRC register is: CRC code.

6.3 Communication error information and data processing:

When the PDM meter detects an error other than the CRC code error, it must
send information back to the master. The highest position of the function code is 1,
that is, the function code sent back from the slave to the master is 128 on the basis
of the function code sent by the master. The code below indicates that an
unexpected error has occurred.

If the information received by PDM from the host has a CRC error, it will be
ignored by the PDM table.

The format of the error code returned by PDM is as follows (except CRC
code):

Address code: 1 byte
Function code: 1 byte (the highest bit is 1)
Error code: 1 byte
CRC code: 2 bytes.
The PDM response returns the following error code:
81. illegal function code.
The received function code PDM table does not support.
82. invalid data location.
The specified data location is outside the range of the PDM table.
83. invalid data value.
The data value received from the host exceeds the data range of the
corresponding address of the PDM.
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6.4 SDC series driver debugging software description and use

This servo commissioning software is green software, no installation is
required. After obtaining the software from the manufacturer and storing it on the
computer, it can be run directly. To connect the computer to the servo driver, you
must use the manufacturer's special debugging communication cable (model
CABLEQ2). The use of other communication cables may cause damage to the drive
or prevent communication.

1. Double-click BGD Servo to enter the first screen as follows:

|1

| BGDServoSoft == 2

=2 4

2. Click on the serial port settings software will automatically identify the
COM port, baud rate to be selected according to the driver settings, such as
mismatch will occur communication errors, the software and the driver default
baud rate of 9600; station number based on the driver settings, the driver model is
selected. Other parameters default, save, and then click the "Connect" button, then
the software and the driver can communicate normally. Offline mode is used to

view other information of the software without connecting the driver.
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|m§ BGDServoSoft - O <

Communication Display Help

L1 1 1 1=

Communication

Loy A
N~ BERGERDA

Model: [SDD ~
Port: [Camz  ~]
Baudrate: [9600 ~1

L

Serial port setting interface

8 BGDServoSaft[Ofline]
Communicaton Display Help

EEmENE

Parameter management

Read File Sare ks Batoh Read | Eetch Write | ¥rite One By One Sare l

Comrmon | Number Name l\/nlne l Range I Default
Pnd Senvo password 1 0300
Pn1 Motor ID number 0~100
Pn2 Software version 0~ 32767
Pn3 Initial disolay status o~
Pn4 Control mode 0~z
Pn3 Position propertional gain 11000
Pn3 Position feed forvard 0100
Pn? Posttion feedforward low pass.. 1~ 1200
Pn3 Position command pulse input. 0~2
Pn3 Position command pulse freg 132767
P10 Posttion command pulse freq.. 1~ 32767
Pn11 Position control motar rotafion . (]
Pni2 Posttioning completion renge 0™ 30000
P13 Posttion aror datection rang2 0™ 30000
Pni4 Location out of tolerence zrror . 01
Pn1s Postion command smoothing ... 0~ 20000
Pn16 Drive disable inputis invalid 0~ =
Pnl7 Speed ??propottioral gain 52000 Hz
Pn18 Speed ?7intecrel time constant | 171000 ms
P13 Speed detection low pass fiter 17500 %
Pn20 Raled speed 06000 tjmin
Pn21 Arrivel spead 0" 3000 timin
Pn22 Jog speed -3000 ™ 3000 imin

Parameter setting interface
3. Click on the parameter settings, this interface is mainly to view and modify the drive
parameters, can be modified individually or in bulk, greatly improving the efficiency of
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the drive debugging.

Function Description:

Read: Read external parameter table files into the current PC software.

Save as: store the parameter table in the current computer software to a separate
file for downloading.

Upload: Upload the parameters inside the servo drive to the computer software.

Sending: Download the parameters in the computer software to the servo driver.
Parameter batching

Sending one by one: Download the parameters in the computer software to the
servo driver. Single parameter handling

Save: Save the parameters modified in the current computer software directly to

the EEPROM of the driver.

5.1 BGDServoSoft[Offline]
Communication Display Help

() 5 [ P P

% cri [N | v o [P Cwrent v | [ ooy [WOSSESREMN v | [V e [GeeReneRorgs v| Interval(us) [0 v

Setting | Tunning|

Velocity filter o
osition fee Speed feed forward [0
Pulse gear numerator [0 Speed proportional gain [0 Current Loop
Pulse gear denominator [0 Speed integral time comstant [0 Cwrent integration tine [0

Run the test interface
4. Run the test icon to collect the motor speed, position, command position, torque,
and current in four channels, which is convenient for debugging the drive. Please
refer to the instructions in the debugging software for the instruction of using the
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tools. This manual no longer discusses.
6.5 Examples of communication commands
RTU commands: 03 read single or multiple registers
06 write single register

10 write multiple registers
6.5.1 Application example:

Read multiple registers (eg read PN9 PN10)

01 03 00 09 00 02 14 09

Station No read command address 9 2 data parity digit

return

01 03 04 0001 0001 6A 33

Return result: 4 bytes. The two parameters are 01 and 01 respectively. That is, PN9

PN10=1

Write multiple registers (eg write PN9 PN10)

01 10 00 09 00 02 04 0005 0004 22 07

Station No write command add. 9 2 data 4 bytes Data 5 and 4 check code

return

01 10 0009 0002 91 CA

Return result: two byte parameters have been written, check the drive, PN9=5 PN10=4

01 Read a single register (for example, read the current size of the servo output, that
is, the UN-I address is 309)

02 03 0135 000195F8

Return: 01 03 02 00 03 F8 45 means that the read data is 03 means 0.3A

For example: read current motor position UN-2 UN-3

0103 01 2E 00 02 A5 FE

Return: 01 03 01 F5 B1 00 03 D9 D9

F5B1=62897  0003=03

So the current position is 0362897

01 06 00 5F 00 01 78 18: Use communication to modify PN95=1 to control motor

enable

01 06 00 04 00 02 49 CA: Use communication to modify PN4=2
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SDC Common communication address
Motor speed 012DH

The lower 5 bits of the current position of the motor 012EH

The higher 5 bits of the current position of the motor 012FH

Motor torque 0134H
Motor current 0135H
Frequency pulse 0138H
Speed command 0139H
Torque command 013AH

Note:

(. Read the address of the monitoring menu, mainly through 485 communication, let

the host computer read it, and use it to transmit the servo status to the host computer.

2. Monitoring menu address: 12DH ~ 148H, the sequence is the same as the original

driver

(3). Read the address of the input port I00-I02, used to read the state of the input point
through communication.The input port address is 122H ~ 128H, the output port
address is 129H /12AH /12BH

@. The communication port standard adopts SDC servo software to debug, and can

also use the computer serial port to debug. Debugging with a computer must be

connected to a USB-t0-RS485 converter.

6.5.2 SDC servo system communication address list

Communication project Communication address Read/write
status

Servo parameters 0-00FFH Readable and
writeable

Input port status 0122H-0128H Read only

Output port status 0129H-012BH Read only

Monitor menu content 012DH-0148H Read only
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Chapter 7 EtherCAT Communication Functions

7.1 EtherCAT Communication Functions
7.1.1 EtherCAT communication

EtherCAT stands for Ethernet for Control Automation Technology and
is a real-time Ethernet master-slave communication method developed by
BECKHOFF in Germany and managed by ETG.

7.1.2 EtherCAT State machine

The state of the EtherCAT application layer (ESM state) is shown

in the diagram:

-~ Init |

(IP) (PI)
v
o | l?re-OperationaI (P:eOP) | (Sl
(PS (SP)
v
(OP) | Safe-Operational (SafeOP) |
A
(so;' (OS)

—‘ Operational (OP) |

Fig. 7-1 State transition diagram
EtherCAT must support 4 states, which are responsible for
coordinating the state relationship between the master and slave
applications in the initialization and running states.
When transforming from the initialized state to the running state, the sequence
of "initialization—pre-running—safe running—running" must be followed. When
returning from the running state, it is possible to go beyond the level. The conversion

operation and initialization process of the state are as follows:
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Communicati
on actions
Status Actions acquired in each state SDO PDO PDO
(Mailb Send Receive
0X) mail (S to mail(M to
S/R M) S)
mail
In the initialization of the
Init communication section, SDO
(Mailbox) sends and receives ) ) )
letters, and PDO cannot send and
receive letters in the state
Pre-Operational Yes ) )
(:PreOP) SDO(Mailbox) The state of being
able to send and receive letters
Safe-Operational | In addition to the SDO (Mailbox),
(:SafeOP) you can send and receive
messages via the PDO's outgoing Yes Yes )
message (slave to master) status.
Operational | SDO (Mailbox) send and receive
(:OP) letters, PDO send and receive all Yes Yes Yes

feasible state
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7.2 Communication contemporaneous mode

the 1st axis for the same

period

Concurren Cont Concurrent Method Featu
t Mode ent res
High accuracy.
Time information of other ) .
SYNCO Event Compensation processing on
DC Simultaneous slaves based on the time of the master side is required.

Poor accuracy without

transmission delay compensation.

SM2 events during [xPDO's incoming mail events | Be sure to guarantee the
SM2  fthe same period |[for the same period transmission time on the upper
controller side (dedicated
hardware, etc.).
FreeRun [Non-contemporaneNon-contemporaneous Simple processing; lack of real
ous time.
Mailbox Data SDO

This series supports SDO (Service Data Object), which uses Mailbox communication for
data exchange, so please note that the data refresh time of SDO becomes unstable, and the

master side reads and writes data in the records in the object dictionary, and can perform object

setting and monitor various states of the slave.

If the SDO data exchange processing (read/write) fails, an

alarm message with an Abort code called Abort message is

returned; Abort message

is only for SDO data exchange

processing, there is no Abort message for PDO data exchange

processing. The content of the Abort code may vary depending

on the access conditions.
Process Data PDO
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For the transfer of EtherCAT real-time data, the data exchange is performed via PDO's. The

PDO's are RxPDO for transfer from master to slave and TxPDO for transfer from slave to master.

Delivery side Receiving side
RxPD
(6] Main Site Slaves
TxPD
(6] Slaves Main Site

) PDO Mapped objects
PDO mapping refers to the mapping from the object dictionary to the
application object of the PDO, with a PDO mapping offset of 0x40 for each servo axis.
2 PDO Assigned objects and list

Because of PDO data exchange, the table for PDO
mapping must be allocated to SyncManager. The SyncManager
PDO allocation object describes the relationship between the
table for PDO mapping and SyncManager. As a SyncManager
PDO allocation object, you can use RxPDO (SyncManager2)
with 1C12h, TxPDO (SyncManager3) with 1C13h.

An allocation object is the maximum number of application objects that
can be allocated as shown below. Usually, since 1 mapping object is sufficient,

the default does not need to be changed.
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index  [sub-index] Name Instructions | Value range Default

0x00 No. of sub-indexes  |Configurable 0~0xA 0x6

(%1600 0x01 First mapped object  |Configurable| 0~0xFFFFFFFF | Ox60400010

0x02 Second mapped object |Configurable| 0~1xFFFFFFFF | Ox607A0020

0x03 Third mapped object  |Configurable| 0~2xFFFFFFFF | Ox60FFO020

0x04 Forth mapped object  |Configurable| 0~3xFFFFFFFF | 0x60710010

0x05 Fifth mapped object  |Configurable| 0~4xFFFFFFFF | 0x60B80010

0x06 sixth mapped object  |Configurable| 0~5xFFFFFFFF | Ox60600008

0x07 seventh mapped object |Configurable| 0~6xFFFFFFFF

0x08 eighth mapped object |Configurable| 0~7xFFFFFFFF

0x09 nineth mapped object |Configurable| 0~8xFFFFFFFF

O0x0A Tenth mapped object  |[Configurable| 0~9xFFFFFFFF

0x00 No. of sub-indexes  |Configurable 0-0xA 0x9

0x1A00 0x01 First mapped object  |Configurable| 0~0xFFFFFFFF | Ox603F0010

0x02 Second mapped object [Configurable| 0~1xFFFFFFFF | 0x60410010

0x03 Third mapped object  |Configurable| 0~2xFFFFFFFF | 0x60640020

0x04 Forth mapped object |Configurable| 0~3xFFFFFFFF | 0x606C0020

0x05 Fifth mapped object  |Configurable| 0~4xFFFFFFFF | Ox60770010

0x06 sixth mapped ohject  |Configurable| 0~5xFFFFFFFF | 0x60BS0010

0x07 seventh mapped object |Configurable| 0~6xFFFFFFFF | O0x60BA00Z20

0x08 eighth mapped object |Configurable| 0~7xFFFFFFFF | 0x60BC0020

0x09 nineth mapped object |Configurable| 0~8xFFFFFFFF | 0x60610008

O0x0A Tenth mapped object  [Configurable| 0~9xFFFFFFFF

Distributed Clocks

The Distributed Clock enables all EtherCAT devices to use the same system
time and thus control the synchronization of the individual device tasks.
The slave devices can generate synchronization signals based on the
synchronized system time. In this driver series, only DC synchronization
mode is supported, and the synchronization period is implemented by a
SYNCO event of the EtherCAT master server, which varies depending on

the operating mode.
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7.3 Drive Mode
7.3.1 Servo state machine

O Power off or rest Low— High- Drive
Start level level "
_’CD function
_____________ power power
fmrm i |
| 0: SHEFEHRANG (Auto skipi0) : . . .
i A ! Yes No No
|
| Not ready to switch on .
| CRghit i) !
|
! il: HIELTEHUE (Auto skip 1) |
! [
: Switch on disabled 15: Fault reset Fault !
> CiIate < TR |
s gt B A
i S P WERE) i
I < Yy :
|
i A
Shutdown: 2 !
! 7: Disable I
| v voltage I
i .
Ready to !
! switch on I
i (EHEFD | I
I :
i Switch on: 3| A I
|
Fe—1—17 B Bt B e
I v + ohuy 14: JRRALEE 52 i
(Auto skip 2 _ .
| ) Switched on | Yes Yes No
Disable Disable RS I
| foltage: 12 voltage: 10 E
! fABEEEOTT) !
| |
i Quick stop active A Fault reaction |
1 (Rt f————— 4 ———+ 14—+ active =
| N fable 5: Disable AR |
| 'y eraton =y operation | Yes Yes Yes
i l 16: Enable Operation I |
i operation enabl ed 8: Shutdown 13: Brror oceurs |
- (Al fE BEON)
| 112 Quick stop 5 9: Disable voltage: |
| |

Fig. 7-2 State transition diagram
The condition for the Servo Ready state is that the High-level power is
in the ON state. If the High-level power is OFF or not in the Servo Ready
state, it cannot be switched to the Switched On state. After transitioning to
Operation Enabled, wait for at least 100ms before inputting a motion

command.

The operation mode can be changed by 6060h (operation mode). The
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selection of the server operation mode is performed simultaneously with the
change of the associated target. If the primary server is switched to a new

operating mode, it is immediately switched to the same mode.

CiA402 Status Control word 6040h | Status
Switching word
6041h
Start—Not ready to switch on
0 Natural transition without | 000h
control commands
1 Not ready to switch on—Switch on disabled  |[Natural transition without 0270h
control commands Ifan error
occurs during initialization, go
directly to 13
Switch on disabted—Ready to switch on
2 0006 0231h
h
3 |Ready to switch on—Switched 0007 0233h
on h
4 |Switched on—Operation 000F 1237h
enabled h
. ) tch
5 Operation enabled— Switched 0007 0233h
on h
6 Switched on—Ready to switch 0006 0231h
on h
Ready to switch on—Switch on disabled
7 000h 0270h
Operation enabled—Ready to switch on
8 0006 0231h
h
Operation enabled—Switch on disabled
9 0000 0270h
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h
10 Switched on—Switch on disabled 0000 0270h
h
Operation enabled—Quick slop active
11 0002 0217h
h
Quick stop active—Switeh on disabled Quick stop mode 605A is
12 selected from 0 to 3, after thef 0270h
stop is completed, the
transition is natural and no
control command is required.
—Fauh reaction active If the Servo Drive fails in
13 any state other than "fault", it 02B6h
will automatically switch to|
the fault stop state without af
control command.
15 Fault—Switch on disabled 0080h bit7 rising edge is 0270h
valid; bit7 is kept as 1,
other control instructions
are invalid.
7.3.2 Control word 6040h
Nam Range Data | Access PDO | OP-m
Index | Sub-Index € Type ode
Controlword 0-65535 | Ul6 ™w RxPD AL
(6] L
Set control commands:
bit Description
Name
0 Switch on Invalid
1 Enable voltage Invalid
2 Quick stop Available
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3 Enable. Available
00h operation
4~6 Oper.ation mode Related to each servo
specific
operation mode
7 Fault reset Valid
For the pause method in
8 halt each mode, please check
Consult the object
dictionary 605Dh
9-15 Oper.ation mode Reserved
specific
7.3.3 Status word 6041h
Name Range Data |Access | PDO |OP-
Index | Sub-Index Type imode
Statusword 0-65535 Ulé6 ro TxPDO |ALL
Set control commands:
bit Name Description
0 Ready to switch on 1- Valid, 0- Invalid
1 Switch on 1- Valid, 0- Invalid
2 Enable operation 1- Valid, 0- Invalid
3 Fault 1- Valid, 0- Invalid
00h 4 Enable voltage 1- Valid, 0- Invalid
5 Quick stop 0- Valid, 1- Invalid
6 Switch on disabied 1- Valid, 0- Invalid
7 Warning 1- Valid, 0- Invalid
8 Manufacturer-specific Undefined functions
9 remote 1 - valid, the control
word is in effect.
0-Invalid
10 Target reach 1- Valid, 0- Invalid
11 Internal limit active 1- Valid, 0- Invalid
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Related to each
12~1 | Operation mode specific servo operation
mode
3
14 Manufacturer-specific Undefined functions
15 Home find 1- Valid, 0- Invalid

7.3.4 Operation mode setting 6060h

Index Sub-Index Name/ Description
Value | Operation display mode IAbbreviations |Corresponde
nce
1 |Profile position mode(Profile pp Yes
4 Enfir & )
6060h 00H 3 |Profile velocity mode(Profile pv Yes
PR ERREART)
6 [Homing mode(J& S5 E &) hm Yes
8 |Cyclic synchronous position csp Yes
mode(E HANL B 1= HI1E3X)
9 |Cyclic synchronous velocity csv Yes
mode( B HAIR E1EHIR)
10 |Cyclicsynchronoustorque cst Yes
mode( /& BEEFE1ZHIHR V)
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7.3.5 Current operating mode display 6061h

Index | Sub-Inde Name/ Description
X
Value Operation display Abbreviatio| Corresp
mode ns ondenc
e
1 [Profile position mode(Profile %&Eifi PP Yes
B0
6061h 00H 3 |Profile velocity mode(Profile %% J58i% pv Yes
AR )
6 [Homing mode(J& & & 1A F) hm|  Yes
8  [Cyclic synchronous position mode( /& 1{f] csp | Yes
7 B 75 IR )
9 |Cyclic synchronous velocity mode(J& 1] csv Yes
AR R )
10 |Cyclicsynchronous torque mode(J& H#H#% cst Yes
R E0)
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7.3.6 List of various servo states

Address Function Unit Note

0x6060 Operation mode display -

0x6063 Encoder position Code disc resolution

0x6064 Encoder position Code disc resolution

0x606C Motor speed 1/10000rpm

0x6071 Torque command Tn*0.01

0x6077 Current torque Tn*0.01

0x6078 Current Current 0.1A

0x607A Location commands Code disc resolution

0x60FF Speed command 1/10000rpm

0x607C Return to zero bias Code disc resolution

0x6098 Back to zero mode 1-14

0x6099 Return to zero speed 1/10000rpm

0x609A Return to zero | 0.1ms
ac/deceleration time

0x603F Servo alarm code -

7.3.7 Various operating modes of the servo

7.3.7.1 CSP Mode

CSP (Cyclic Synchronous Position Mode), its motion trajectory is calculated by the

host computer, and periodically sends the target position to the slave station.
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Control word 6040h

Node Selection 6060h

Position command 607Ah

P

CSP mode
control

block

diagram

Status wordr 6041h

Mode Display 6061h

Position Feedback 6063h/6064h

Speed feedbackck 606Ch

Current torque 6077h

Current current 6078h

Erraor Code 603Fh

1) CSP mode associated object (setting class)

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxPD
6040h 00h control word - 0-65535 U16 RW o
operating RxPD
6060h 00h - 0-65535 U16 RW
mode o
Code -2147483648
RxPD
607Ah | 00h | target location wheel ~ 132 RW o
resolution | 2147483647
Note: (@ For the use of control word 6040h, please refer to Chapter 7.3.2
® For the use of operating mode 6060h, please refer to Chapter 7.3.4
2) CSP mode associated object (monitoring class)
sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6041h 00h status word - 0-65535 ule6 RO
DO
Current
RxP
6061h 00h operating mode - 0-65535 Ule RO O
display
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Code -2147483648
Encoder position RxP
6063h 00h wheel ~ 132 RO
feedback DO
resolution | 2147483647
Code -2147483648
Encoder position RxP
6064h 00h wheel ~ 132 RO
feedback DO
resolution | 2147483647
-2147483648
Motor Speed 1/10000rp RxP
606Ch | 00h ~ 132 RO
Feedback m DO
2147483647
-32768~3276 RxP
6077h 00h current torque 0.01NM 116 RO
7 DO
RxP
6078h 00h current current 0.1A 0-65535 Ule RO O
Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3
@For the use of operating mode 6061h, please refer to Chapter 7.3.5
3) CSP mode association object (common parameter class)
sub-in type of | accessib
index Name Unit scope PDO
dex data ility
Driver Control
2005h 00h - 0-7 ule6 RW NO
Mode
Position
2006h 00h proportional - 0-10000 ul16 RW NO
gain
Speed loop
2018h 00h proportional Hz 5-2000 U16 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 U16 RW NO
constant
2044h 00h Current loop Hz 1-500 ule6 RW NO
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proportional
gain
Current loop
2045h 00h integral time ms 1-10000 ule6 RW NO
constant
Motor inertia
2061h 00h - 1-32767 ul16 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 ule6 RW NO
torque
Motor rated
2063h 00h rpm 0-6000 ul16 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 ule6 RW NO
current
2087h 00h Encoder bits - 17 5% 23 U16 RW NO
Number of 485
2093h 00h motor pole - (Please do Ule RW NO
pairs not modify)
7.3.7.2 CSV Mode

CSV (Cyclic Synchronous Velocity Mode) The motor runs at a constant speed

through the periodic given speed of the host computer.
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Control word 6040h

Node Selection 6060h CSV mode
Speed command 60FFh | control
B block

diagram

Status wordr 6041h

Mode Display 6061h

Position Feedback 6063h/6064h

Speed feedbackck 606Ch

Current torque 607Th

Current Current 6078h

Error Code 603Fh

1) CSV schema associated object (setting class)

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6040h 00h control word - 0-65535 U16 RW DO
RxP
6060h 00h operating mode - 0-65535 U16 RW O
-2147483648
60FF 0.0001rp RxP
00h speed given ~ 132 RW
h m DO
2147483647

Note: (DFor the use of control word 6040h, please refer to Chapter 7.3.2

@For the use of operation mode 6060h, please refer to chapter 7.3.4
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2) CSYV mode associated object (monitoring class)
sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6041h 00h status word - 0-65535 U16 RO
DO
Current
RxP
6061h 00h operating mode - 0-65535 ule6 RO DO
display
-2147483648
606C Motor Speed 0.0001rp RxP
00h ~ 132 RO
h Feedback m DO
2147483647
-32768~3276 RxP
6077h 00h current torque 0.01INM 116 RO
7 DO
RxP
6078h 00h current current 0.1A 0-65535 ule6 RO DO
Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3
@For the use of operating mode 6061h, please refer to Chapter 7.3.5
3) CSV mode associated object (common parameter class)
sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
Driver Control
2005h 00h - 0-7 ule6 RW NO
Mode
Speed loop
2018h 00h proportional Hz 5-2000 U16 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 U16 RW NO
constant
Current loop
2044h 00h Hz 1-500 U16 RW NO

proportional
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gain

Current loop

2045h 00h integral time ms 1-10000 ule6 RW NO
constant
Motor inertia
2061h 00h - 1-32767 U16 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 U16 RW NO
torque
Motor rated
2063h 00h r/min 0-6000 U16 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 Ule6 RW NO
current
2087h 00h Encoder bits - 17 8¢ 23 Ul1e6 RW NO
Number of 455
2093h 00h motor pole - (Please do Ule RW NO
pairs not modify)

7.3.7.3 CST mode

CST (Cycle Synchronous Torque Mode) makes the motor run with a constant

torque through the periodic given torque of the upper computer.
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Control word 604Ch

Mode Selection 6060h | CST mode
"] control

Torque command 6071h
L block
diagram

Status wordr 6041h

Mode Display 6061h

Position Feedback 6063h/6064h

Speed feedbackck 606Ch

Current torque 6077h

Current Current A078h

Error Code 603Fh

1) CST mode associated object (setting class)

sub-in type of | accessib
index Name Unit scope PDO
dex data ility

RxP

6040h 00h control word - 0-65535 ul16 RW DO
RxP

6060h 00h operating mode - 0-65535 Ule RW O
-32768~3276 RxP

6071h 00h Torque given 0.01NM ; 116 RW .

Note: (DFor the use of control word 6040h, please refer to Chapter 7.3.2

@For the use of operation mode 6060h, please refer to chapter 7.3.4
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2) CST mode associated object (monitoring class)

sub-in type of | accessib
index Name Unit scope PDO
dex data ility
RxP
6041h 00h status word - 0-65535 U16 RO
DO
Current
RxP
6061h 00h operating - 0-65535 ule6 RO DO
mode display
-2147483648
Motor Speed 0.0001* RxP
606Ch 00h ~ 132 RO
Feedback r/min DO
2147483647
-32768~3276 RxP
6077h 00h current torque 0.01INM 116 RO
7 DO
current RxP
6078h 00h 0.1A 0-65535 ule6 RO
current DO
Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3
@For the use of operating mode 6061h, please refer to Chapter 7.3.5
3) CST mode associated object (common parameter class)
sub-in type of | accessib
index Name Unit scope PDO
dex data ility
Driver Control
2005h 00h - 0-7 ule6 RW NO
Mode
Speed loop
2018h 00h proportional Hz 5-2000 U16 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 U16 RW NO
constant
Current loop
2044h 00h Hz 1-500 U16 RW NO

proportional
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gain

Current loop

2045h 00h integral time ms 1-10000 ule6 RW NO
constant
Motor inertia
2061h 00h - 1-32767 U16 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 U16 RW NO
torque
Motor rated
2063h 00h r/min 0-6000 U16 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 Ule6 RW NO
current
2087h 00h Encoder bits - 17 8¢ 23 Ul1e6 RW NO
Number of 415
2093h 00h motor pole - (Please do Ule RW NO
pairs not modify)

7.3.7.4 PP Mode

PP (profile position mode) is a position control mode that specifies the target

position, target speed, etc., and performs trajectory planning inside the servo drive.
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Control word 6040h
Mode Selection 6060h

Position command 607Ah
- =]

Speed command 60FFh

- P

PP mode
control

block
diagram

Status wordr 6041h

Mode Displav 6061h

.

Position Feedback 6063h/6064h

Speed feedbackck 606Ch o

Current torque 6077h

Current Current 6078h

Y

Error Code 603Fh

1) PP mode associated object (setting class)

Y

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6040h 00h control word - 0-65535 U16 RW DO
RxP
6060h 00h operating mode - 0-65535 Ule RW O
Code -2147483648
RxP
607Ah 00h target location wheel ~ 132 RW DO
resolution | 2147483647
-2147483648
0.0001r/ RxP
60FFh 00h target speed ~ 132 RW
m DO
2147483647

Note: (DFor the use of control word 6040h, please refer to Chapter 7.3.2

@For the use of operation mode 6060h, please refer to chapter 7.3.4

2) PP mode associated object (monitoring class)
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sub-in type of | accessib
index Name Unit scope PDO
dex data ility
RxP
6041h 00h status word - 0-65535 U16 RO
DO
Current
RxP
6061h 00h operating - 0-65535 ule6 RO DO
mode display
Encoder Code -2147483648
RxP
6063h 00h position wheel ~ 132 RO DO
feedback resolution | 2147483647
Encoder Code -2147483648
RxP
6064h 00h position wheel ~ 132 RO DO
feedback resolution | 2147483647
-2147483648
Motor Speed | 1/10000rp RxP
606Ch 00h ~ 132 RO
Feedback m DO
2147483647
-32768~3276 RxP
6077h 00h current torque 0.01NM 116 RO
7 DO
current RxP
6078h 00h 0.1A 0-65535 ule6 RO
current DO
Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3
@For the use of operating mode 6061h, please refer to Chapter 7.3.5
3) PP mode associated object (common parameter class)
sub-in type of | accessib
index Name Unit scope PDO
dex data ility
Driver Control
2005h 00h - 0-7 ule6 RW NO
Mode
Position
2006h 00h proportional - 0-10000 Ule6 RW NO
gain
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Speed loop
2018h 00h proportional Hz 5-2000 ule6 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 ule6 RW NO
constant
Current loop
2044h 00h proportional Hz 1-500 Ule6 RW NO
gain
Current loop
2045h 00h integral time ms 1-10000 Ule6 RW NO
constant
Motor inertia
2061h 00h - 1-32767 U16 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 U16 RW NO
torque
Motor rated
2063h 00h r/min 0-6000 U16 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 U16 RW NO
current
2087h 00h Encoder bits - 17 8% 23 U16 RW NO
485
Number of
2093h 00h - (Please do U16 RW NO
motor pole pairs
not modify)

7.3.7.5 PV Mode

PV (profile speed mode), is a speed control mode that specifies the target speed,

etc., and performs trajectory planning inside the servo drive.
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Control word 6040h

Mode Selection 6060h

-

Speed command 60FFh

1) PV mode associated object (setting class)

PV mode
control
block

diagram

Status wordr 6041h

Mode Display 6061h

=

Position Feedback 6063h/6064h

Speed feedbackck 606Ch

Current torque 6077h

Current Current 6078h

Error Code 603Fh

sub-ind type of | accessib
index Name Unit scope PDO
ex data ility
RxP
6040h 00h control word - 0-65535 U16 RW DO
operating RxP
6060h 00h - 0-65535 U16 RW
mode DO
-2147483648
0.0001rp RxP
60FFh 00h speed given ~ 132 RW
m DO
2147483647

Note: (DFor the use of control word 6040h, please refer to Chapter 7.3.2

@For the use of operation mode 6060h, please refer to chapter 7.3.4
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2) PV mode associated object (monitoring class)

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6041h 00h status word - 0-65535 U16 RO
DO
Current
RxP
6061h 00h operating mode - 0-65535 ule6 RO DO
display
-2147483648
Motor Speed 0.0001rp RxP
606Ch 00h ~ 132 RO
Feedback m DO
2147483647
-32768~3276 RxP
6077h 00h current torque 0.01INM 116 RO
7 DO
RxP
6078h 00h current current 0.1A 0-65535 ule6 RO DO
Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3
@For the use of operating mode 6061h, please refer to Chapter 7.3.5
3) PV mode associated object (common parameter class)
sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
Driver Control
2005h 00h - 0-7 ule6 RW NO
Mode
Speed loop
2018h 00h proportional Hz 5-2000 U16 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 U16 RW NO
constant
Current loop
2044h 00h Hz 1-500 U16 RW NO

proportional
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gain

Current loop

2045h 00h integral time ms 1-10000 ule6 RW NO
constant
Motor inertia
2061h 00h - 1-32767 U16 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 U16 RW NO
torque
Motor rated
2063h 00h r/min 0-6000 U16 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 Ule6 RW NO
current
2087h 00h Encoder bits - 17 8¢ 23 Ul1e6 RW NO
Number of 455
2093h 00h motor pole - (Please do Ule RW NO
pairs not modify)

7.3.7.6 HM Mode

HM mode (that is, homing mode), used for initialization of the position of the slave station.
Origin return method: specify the movement speed, and generate instructions inside the servo

drive to execute the position control mode of the origin return action.
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Control word 6040h

Mode Selection 6060h

Return to zero mode 6098h

Back to zero bias 607Ch

Return to zero speed 6099h

Return to zero ac/deceleration 609Ah

HM mode
control

block
= diagram

Status wordr 6041h

Mode Displav 6061h

Position Feedback 6063h/6064h

Speed feedbackck 606Ch

Current torque 6077h

Current Current 6078h

Error Code 603Fh

1) HM mode associated object (setting class)

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6040h 00h control word - 0-65535 U16 RW DO
operating RxP
6060h 00h - 0-65535 U16 RW
mode DO
Code -2147483648
Back to zero RxP
607Ch 00h wheel ~ 132 RW
bias DO
resolution | 2147483647
Return to zero RxP
6098h 00h - 1-35 U8 RW
mode DO
Back to zero 0.0001r/ RxP
01h -2147483648 132 RW
high speed m DO
6099h ~
Return to zero 0.0001r/ RxP
02h 2147483647 132 RW
low speed m DO
Return to zero
0~429496729 RxP
609Ah 00h ac/deceleration 0.1ms UI32 RW
5 DO
time

Note: (DFor the use of control word 6040h, please refer to Chapter 7.3.2
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@For the use of operation mode 6060h, please refer to chapter 7.3.4

Control word Instructions
6040h

Bit4 Zero return start trigger (0—1)
Status word Instructions
6041h

Bitl5 Return to zero complete signal (0—1)

2) HM mode associated object (monitoring class)

sub-i type of | accessib
index Name Unit scope PDO
ndex data ility
RxP
6041h 00h Status word - 0-65535 U16 RO
DO
Current
RxP
6061h 00h operating mode - 0-65535 Ule6 RO DO
display
Encoder Code -2147483648
RxP
6063h 00h position wheel ~ 132 RO DO
feedback resolution | 2147483647
Encoder Code -2147483648
RxP
6064h 00h position wheel ~ 132 RO DO
feedback resolution | 2147483647
-2147483648
Motor Speed 1/10000rp RxP
606Ch 00h ~ 132 RO
Feedback m DO
2147483647
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Note: (DFor the use of control word 6041h, please refer to Chapter 7.3.3

©@For the use of operating mode 6061h, please refer to Chapter 7.3.5

3) HM mode associated object (common parameter class)

sub-in type of | accessib
index Name Unit scope PDO
dex data ility
Driver Control
2005h 00h - 0-7 U16 RW NO
Mode
Position
2006h 00h proportional - 0-10000 ule6 RW NO
gain
Speed loop
2018h 00h proportional Hz 5-2000 ule6 RW NO
gain
Speed loop
2019h 00h integral time ms 1-1000 ule6 RW NO
constant
Current loop
2044h 00h proportional Hz 1-500 U16 RW NO
gain
Current loop
2045h 00h integral time ms 1-10000 Ule RW NO
constant
Motor inertia
2061h 00h - 1-32767 ule6 RW NO
ratio
Motor rated
2062h 00h 0.1Nm 1-1000 Ule6 RW NO
torque
Motor rated
2063h 00h r/min 0-6000 ule6 RW NO
speed
Motor rated
2065h 00h 0.1A 1-500 ule6 RW NO
current
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2087h | 00h Encoder bits - 17 8% 23 U16 RW NO
Number of 485
2093h 00h motor pole - (Please do ule RW NO
pairs not modify)
Return to zero
2143h 00h - 1-14 U8 RW NO
mode
Back to zero ~
2144h 00h 0.0001r/m 0 3(_)00 132 RW NO
high speed r/min
Return to zero
2145h 00h 0.0001r/m | 0~100 r/min 132 RW NO
low speed
Return to zero
2146h 00h ac/deceleration 0.1ms 0-30000 UI32 RW NO
time
Code -2147483648
2470 | oon | DBacktozero wheel - 132 RW | NO
bias low j
resolution | 547483647
Code -2147483648
2148h | oon | Dacktozero wheel - 132 RW | NO
bias high
resolution 2147483647
Recognition Code | -2147483648
2149h | 00h range of wheel - 132 RW | NO
completion of j
szero return | TESOMUHON | 147483647

4) Introduction of HM zero return mode

HM supports 14 back-to-origin modes, which are described in detail

below :

6098h=1

The driver first moves to the negative direction quickly, and then decelerates to stop when

it reaches the negative limit switch, and then the driver returns slowly to find the target zero
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position.

6098h=2

The driver first moves to the positive direction quickly, and then decelerates to stop when
it reaches the positive limit switch, and then the driver returns slowly to find the target zero

position.

6098h=3 OR 4

When starting, if the origin switch is low, the motor will run forward to find the switch
position, otherwise it will run negatively to find the switch position. After finding the switch,
mode 3 runs the zero point in the negative direction, and mode 4 runs the zero point in the

positive direction

6098h=5 OR 6

If the origin switch is low at startup, the motor will run negatively to find the switch
position, otherwise it will run forward to find the switch position. After finding the switch, run

the zero point forward in mode 5, and run the zero point in negative direction in mode 6.

6098h=7 OR 14

At the beginning, if the origin switch signal is low, modes 7 to 10 run in positive direction, and
modes 11 to 14 run in negative direction. If the switch signal is valid at the beginning, the
running direction depends on whether the set origin is on the left edge or the right edge of the
switch signal. If the positive limit switch is encountered during forward running, it will turn back
to find the origin switch. After finding the required edge signal of the origin switch, find the zero

point according to the set direction.
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7.3.8 Probe Function Status Bits 0x60B9

The probe function does not need to be set, and all work by default. If the value is
not read in time, it will be overwritten. If the probe count changes, it means that a
probe event has occurred. The initial value is meaningless

bitO~1 Probe 1 rising edge count

bit2~3 Probe 1 falling edge counting

bit4~5 Probe 2 rising edge count

bit6~7 Probe 2 falling edge counting

bit8~9  Probe 3 rising edge count

bit10~11 Probe 3 falling edge counting

bit12 Probe 1 level

bit13 Probe 2 level

bit14 Probe 3 level

address Function Unit Note
Rising edge position of probe 1 (code | Code wheel
0x60BA & ede P P ¢
wheel position) resolution
Code wheel
0x60BB Probe 1 falling edge position )
resolution
Code wheel
0x60BC Probe 2 rising edge position )
resolution
Code wheel
0x60BD Probe 2 falling edge position )
resolution
Code wheel
0x60BE Probe 3 rising edge position )
resolution
) . Code wheel
0x60BF Probe 3 falling edge position )
resolution
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7.3.9  Parameter transfer function

The parameter transmission address starts from 0x2001, and there are 140 parameters in total.

Parameter Bus  read/write
Function Remarks
No. index
Pn0 Servo password 0x2001h
Pnl Servo motor code 0x2001h
Pn2 Server version number 0x2003h
Pn3 Initial display state 0x2004h
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7.4 Xinjie PLC and Bergerda SDC servo

connection procedure

1. Open the Xinjie programming software and enter the initial
interface

VEF BSE EREAG S5V ACERP MCREO RO BIW =K

NéHXaRevnER0 s8¢0 04N

EHEAAE PO @ @b —x | X gEi-i0E

‘ Ins shs Del shel Fo F6 &b off F7 OB 7 B PTG FIZ 12

BEET

B i
kool i)
Bl
T e
[ BRYRHIE
=L PLORR
[
ecan
HAFD
sy
LOE
= oo
i vl
f 4es0x
] Copn
T etercar
7 weox
0 B8
=L Eehfa (kizh)
B ume
2 R
% mE
@) can
LRl
infle-c
B rcThEs
QYRR
Ch
s EoitiES

Dessz [BI8

92



Chapter 7 EtherCAT Communication Functions

2. Click on the project column on the left: EtherCAT, click to enter

ol EEPLORE LR
AR RREE BHERE ERV) PGEER ACREO REO) ®OW #EH

LEHXaReonEESR 434D 0QdHERA
FEOME RS en L ira DB BB ¢

BT

B
i o ]

Eﬁﬂigﬁﬁz = ERG e e
- BiE E3:]

- BB HIE Mester (G 0 B gl piams: D |

- gt
B YRS -

i L 9ETh niE
il

Fy etz
)

—StationD:0 SO serve driver

T et
[ Ry
o PeER

- 10
Smkc
@ rcsn

Pzl :

st

TR
-Jo] B0fEth
[ et
i 480X
@ Canopen
30 EtnercaT
¥} weox
0 g
- izEe (HiED)
-8 4EE
8 BRI
A s

@ can
=i L]

[2 rekEg
[ PCTRRE
) TREHER
by BOIEHER
[ EOIBHAER

T lB1e]

LI
ki
{RRRE

5

&

=3

3: On the left side of the configuration screen that pops up: right-click PLC Master,
click: Add Device, as shown in the figure
below
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4: After clicking Add Device, the following screen pops up:
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Ethercat=fES
i BN | ZTuEiiE | SEh | oM | coB-0ndine | EscEiE |
Fik |
BEE
ik FEEE H2aE Al Vendors i
—StatioenID:0 SIC £in e

_@—LEA]]LUGY £o.,LTD.

é‘."l‘LﬂNGZ]‘IDU EERGERDA AUTOMATION TECHHOLOGY CO.,LTT
L,iJ-XINJ'E ELECTRIC CO., LID.

[-XIHJE ELECTRONICS, IHC.

5: Click: Import device, select the XML file on the computer, as shown below:
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&=

Ethercat$HES
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6: Select the XML file to import and click: Open. The following screen pops up:
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(=]

aE=

Hhif

—StationTD:0 SIC

BARE HERE AR Al Vendors -

5

£ HER
§-LEADSHINE TECHNOLDGY C0., LD

- HANGEHOU EERGEEDA MTONATION TECHOLOGY CO.,LTD

| & Drivelype

XINJ'E ELECTRIC CO., LTD
XINJ'E ELECTRONICS, IHC.

c0., LI

SIC SERVO DRTVER HAWGZHOU BERGERDA AUTOMATION TECHHOLOGY

£if: SIC SERVD DRIVER
B HANGZHDY BERGERDA AUTOMATION TECHHNOLDSY CO.,LTD
#3: Mk

Rk #:00000003

ik Inported fron ¥MLSIC_Eeat_vl. 3 (4). xnl

!

pJ (e | (o= ]

96



Chapter 7 EtherCAT Communication Functions

7: Click the Add button:

As shown in the figure below: Click: Configuration writing, after the writing

is completed, click the activate button. State machine display: op means the
addition is complete.
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: GEHUET.  (Servo Module v
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[wities | [ itk
privii
EET v 0F
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ERER

(mEsm | (mesn ]| w2 | %= || 98 |

8: Click on the left side of the project bar: axis configuration. As shown
below:

97



Chapter 7 EtherCAT Communication Functions
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9: Modify the number of pulses per circle to: 131072, click: write, as
shown below:
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10: After the writing is completed, enter the axis monitoring and
debugging interface, as shown in the figure below:

G v X
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i L 020000 Bz ENUM bl 0: 4 | Bt D20104 BB ENUM
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11: The settings are as follows:
debug mode: enabled
Movement Type: Relative
Destination location: set as required
Speed: set as needed
Acceleration: set as needed
Deceleration: Set as required
12: Double-click: Enable the online value FALSE becomes TRUE: Indicates that
the enable is successful
Double click: forward jog, the motor starts to move forward.

Double-click: reverse jog, the motor starts to move in reverse.

99



Chapter 8 Alarm and Handling

Chapter 8 Alarm and Handling

If the server fails during use, the display will display: Al—xx, if there are multiple
alarms at the same time, the alarm code will be displayed in circles. Please operate
according to the content of this chapter; after troubleshooting the corresponding faults,

it can be put into use again.

8.1 Alarm list

alarm
Alarm name Alarm reason
code
AL-0 normal
Servo motor speed exceeds the set
AL-1 Over speed
value
AL-2 Main circuit overvoltage The main circuit voltage is too high
AL-3 Main circuit undervoltage The main circuit voltage is too low
AL4 The location is out of | The motor deviation exceeds the
tolerance set value of parameter Pn13
) ) . Speed regulator saturates for a
AL-6 Velocity Amplifier Saturation ]
long time
AL7 Forward and reverse drive | Drive prohibition parameter takes
prohibited effect
The input command frequency is
Position deviation counter
AL-8 too high, or the motor load is too
overflow
large, etc.
) There is a disconnection or short
AL-9 Encoder exception
circuit in the encoder
The temperature is too high or the
AL-11 Module alarm
module is abnormal, etc.
AL-12 Overcurrent The current exceeds the allowable
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value
Mechanical stuck or long-term
AL-13 | overload ) )
operation exceeding the rated load
Braking resistor power is too small
AL-14 | Abnormal braking
or braking failure
Long-term operation exceeding the
AL-16 motor thermal overload
rated load
Servo internal EEPROM read and
AL-20 | EPROM error ) )
write exception
FPGA communication is
AL-24 FPGA communication is abnormal
abnormal
Drive and encoder mismatch or
AL-25 | Code disc CRC check error
interference
AL-45 | ADC error ADC error
Code disc battery voltage is lower
AL-46 | Code wheel battery low
than 3.1V
AL4T Code wheel battery no | No battery installed or battery
voltage failure
The number of turns of the | The code disc is broken or the
AL-48 | code wheel is wrong during | voltage of the code disc battery is

operation

low

101




Chapter 8 Alarm and Handling

8.2 Alarm handling

alarm Alarm
Alarm reason handling method
code name
Input command pulse speed is |Correctly set the input
too high command pulse
Over Ask the manufacturer to reset
AL-1 Encoder zero error; .
speed the zero point of the encoder
Motor U, V, W leads are|Confirm wiring phase
wrongly connected sequence
Input L1 L2 L3 power supply
voltage is higher than AC260v | "©0UCe POWer supply voltage
Main |Brake circuit capacity is not|1. Extend the acceleration and
AL-2 circuit | enough deceleration time of the control
overvolta | (Mostly occur in occasions |system
ge where rapid start and stop are | 2. Contact the manufacturer to
frequent and the load inertia is |increase the braking resistor
relatively large) capacity
The external power supply is
Main :/r;ﬁ)tl': gle_:s I;jw:?thr;zws(r) 1S7UOF$IY out of phase and the voltage is
circuit unstable
AL-3 The detection circuit is
undervolt damaged, and the alarm will be .
age reported immediately when the Replace the servo drive
power is turned on.
1. Confirm whether the phase
Execute the operation, the sequence of the UVW line of
motor does not rotate any the motor is correct
angle, immediately alarm 2. Confirm whether the input
pulse frequency is too high
Main Alarm during rotation Confirm input pulse frequency
circuit (command speed is too high) |and width
AL-4 Alarm during rotation
undervolt (out-of-tolerance detection Set parameter Pn13 larger
age range is too small)
Alarm during rotation (position | Increase the setting value of
proportional gain is too small) | position gain Pn5
Alarm .d.unng rotation Replace the high-power servo
(insufficient torque) .
drive motor
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The motor is mechanically

Check the mechanical part of

X:qlol(i:;itgr stuck the load
AL-6 Satsratio 1. Reduce the load
n Too much load 2. Replace the driver and
motor with higher power
Encoder wiring error or Check or replace encoder
disconnection cable
Rearrange electrical cabinets
AL-9 Encoder | caused by on-site interference |away from sources of
failure interference
Encoder cable is too long, .
o Shorten the cable or increase
resulting in low encoder power
the number of cores
supply voltage
poor grounding properly grounded
. . Replace the motor after
Motor insulation damage or . . . .
L measuring the insulation with a
motor short circuit
Overcurr megohmmeter
t at —
enta The power I.|ne N damage.d or Replace the motor power cable
power-up | short-circuited to the casing
After unplugging the power line
and re-powering, the alarm still | replace drive
AL-11 occurs
Servo matching motor Recheck the set motor ID
parameters do not match number
Overcurr -
Increase the acceleration and
ent . .
. . deceleration time of the host
occurs | Acceleration and deceleration .
durin time is t0o short computer or increase Pn29
.g and Pn30 to reduce the current
operation .
impact
Current shock Decrease parameter Pn43 Pn5
Damaged motor insulation | replace the motor
Overcurr poor groundlng . properly grounded
AL-12 ent After unplugging the power line
and re-powering, the alarm still | Replace the servo drive
occurs
1. Mechanical stuck or high
resistance
AL-13 | overload Mechanism is stuck or the load | 2. The motor type selection is

exceeds the limit value

unreasonable, replace the
drive and motor with a higher
power
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Brake circuit capacity is not

1. Add an external braking unit
2. Increase the ac/deceleration
time constant

AL-14 Aé)ncl)(rmal enough 3. Replace the servo and
raxing motor with higher power
The main cnrc.wt power is too Check AC input power
high
1. Exclude the cause of large
motor . . .
The motor works for a long time | mechanical resistance
AL-16 | thermal . .
exceeding the rated load 2. Replace the high torque
overload
motor
EPROM | Abnormal reading and writing .
AL-20 error of EPROM inside the servo | ePiace the servo drive
AL-24 FPGA FPGA communication is Replace the servo drive
error abnormal
1. Check or replace the
encoder cable
2. Eliminate external
interference, optimize the
layout of the electrical cabinet,
Code keep away from interference
AL-25 disc CRC CRC check error sources, and.properly ground
check the encoder line
error 3. Encoder casing, motor
casing and driver metal casing
are all connected to the FG
end of the machine
4. Replace the motor
5. Replace the drive
ADC .
AL-45 ADC error Replace the servo drive
error
If this alarm appear when the
device is turned on, and it
cannot be enabled. If you want
Encoder | Encoder battery voltage is to contlnue_usmg I, y.ou gan
set Pn87=0 to use it. If it
AL-46 | battery |lower than 3.1V occurs during operation, it will
low Remind user to replace battery gop ’

only alarm but not enable, and
will not affect the use. This
alarm will be cleared
automatically after replacing
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the battery

Code Indicates that the battery is| You need to run the code disc
wheel . .
AL-47 batte dead, and the lap data is alarm clearing program to
nory incorrect when the power is| clear.Pn87=1 does not check
turned on. this alarm.
voltage
Absolute

value |The code wheel is broken or| Itis necessary to run the code
AL-48 | code disc | the battery voltage of the code | disc alarm clearing program to
number |wheel is low clear or replace the code disc.

error

Note: AL-47 AL-48 these two kinds of alarms may appear only when they are
equipped with multi-turn absolute encoders. For the sake of safety, if the above two
kinds of alarms appear, power on again, and the alarms cannot be eliminated directly.
Need to do the following:

Ways to clear AL47: Pn4=4 Pn95=1 Pn0=789 In the F4 interface, press and hold the
Enter key for 5 seconds, then power on again. If invalid, replace the motor encoder.
Ways to clear AL48: Pn4=4 Pn95=1 Pn0=788 In the F4 interface, press and hold the

Enter key for 5 seconds, then power on again. If invalid, replace the motor encoder.

Special note: If the servo driver displays an alarm, but after power on again,
the alarm disappears. It is generally considered to be caused by problems with
components other than the servo drive or improper parameter adjustment. Please
check the peripheral components of the servo. Such as: power supply voltage,
controller, mechanical load, motor, etc. If there is no problem in detecting
peripheral components, please consult the manufacturer to adjust the parameters.

If the alarm cannot be eliminated after power on again, please replace the

servo driver and observe again.
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Appendix A: SDC series drive and motor parameter matching table

Al: SDC series drive match with WML\WCL servo motor Pnl

(Motor ID)

Five-pair pole 220V motor ID
Torque | speed | Power
Motor Model (Servo drive Pnl value) v5505
N.m rpm KW
SDC04NK7 |SDCOSNKS

40F-B00330GCL(A) |0.32 3000 0.1 80

60F-B00630GCL(A) |0.64 3000 0.2 81

60F-BO130GCL(A) |1.27 3000 0.4 82

80F-B0230GCL(A) |2.39 3000 0.75 83
80F-B0330GCL(A) |3.18 3000 1.0 84
40F-B00330WML 0.32 3000 0.1 180

60F-B00630WML 0.64 3000 0.2 181

60F-BO130WML 1.27 3000 0.4 182

80F-B0230WML 2.39 3000 0.75 183
80F-B0330WML 3.18 3000 1.0 184
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A2 SDC series drive match with WML\WCL servomotor Pnl value (Motor ID)

Five-pair pole 220V motor ID
Servo motor Torque | Speed | Power (Servo drive Pnl value) v5505
N.m rpm KW
SDC13NK | SDC20NK | SDC50NK

110F-D0630WCL(A) |5.40 3000 1.8 14

130F-D0520WCL(A) [4.78 2000 1.0 16

130F-D0820WCL(A) |7.16 2000 1.5 18
130F-D1020WCL(A) |9.55 2000 2.0 21
130F-D1520WCL(A) | 14.3 2000 3.0 22 23
130F-D0515WCL(A) |5.39 1500 0.85 25

130F-D0815WCL(A) |8.34 1500 1.3 26
130F-D1115WCL(A) | 11.5 1500 1.8 27
130F-D1515WCL(A) | 14.3 1500 2.2 28 29
110F-D0630WML 5.40 3000 1.8 114

130F-D0520WML 4.78 2000 1.0 116

130F-D0820WML 7.16 2000 1.5 118
130F-D1020WML 9.55 2000 2.0 121
130F-D1520WML 143 2000 3.0 122 123
130F-D0515WML 5.39 1500 0.85 125

130F-D0815WML 8.34 1500 1.3 126
130F-D1115WML 11.5 1500 1.8 127
130F-D1515WML 14.3 1500 2.2 128 129
180F-1915WML 18.6 1500 3.0 130
180F-2815WML 28.4 1500 4.0 133
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A3: SDC series matching with motor (380V series) and setting of PN1 parameters

(Motor ID)
Five-pair pole 380V motor ID
Torq | Speed | Power .
Servo motor (Servo drive Pnl value)
N.m | rpm KW
SDC30H | SDC55H | SDC75H
130F-D0520WCH(A) [4.78 |2000 1.0 90
130F-D0820WCH(A) |7.16 |2000 1.5 91
130F-D1020WCH(A) [9.55 |2000 2.0 92
130F-D1520WCH(A) |14.3 |2000 3.0 93
180F-D1915WMH 18.6 | 1500 3.0 160 161
180F-D2815WMH 28.4 | 1500 4.0 164
180F-D3515WMH 35.0 [1500 5.5 166
180F-D4815SWMH 48.0 | 1500 7.5 167

In order to achieve the best control effect, the driver and motor must be paired (match
the Pnl motor ID to the corresponding model). Otherwise, vibration, squealing, and
mis-positioning may occur.

Matching method:

1)First change Pn0 to 0;

2) Set Pnl to the ID number value of the desired motor;

3) After entering the SN-DEF menu, press and hold the Enter key for about 2 seconds
until DONE appears;

4) Power off, power on again to work normally.
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A4: SDC series matching with NEL motor and setting of PN1 parameters (Motor ID)

Four-pair pole motor ID
Servo motor forq | Speed | Power (Servo drive Pnl value)
Nom o KW 04X 08X 13X 20X [50X
60SM-MOOG30ONEL | 0.64 |3000 0.2 41
60SM-MO130NEL 1.27 {3000 0.4 42
60SM-MO230NEL 1.91 {3000 0.6 43
80SM-MO230NEL 2.39 {3000 0.75 44
80SM-M0425NEL 2.39 3000 0.75 45
110SM-MO430NEL | 4.0 3000 1.2 46
110SM-MO530NEL | 5.0 3000 1.5 50
110SM-MOG30ONEL | 6.0 3000 1.8 51
130SM-MO425NEL | 4.0 2500 1.0 53
130SM-MO525NEL | 5.0 2500 1.3 54
130SM-MO625NEL | 6.0 2500 1.5 55
130SM-MO825NEL | 7.7 2500 2.0 56
130SM-M1025NEL | 10.0 | 2500 2.5 57
130SM-M1515NEL | 15.0 | 1500 2.3 58
130SM-M1525NEL | 15.0 | 2500 3.8 59
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Appendix B: Product After-sales Service Instructions

According to the correct use method, this product can have a long service life. If
the method of use is improper, or the harshness of the environment exceeds the
allowable range. This product will malfunction. The standard warranty period for
this product is 18 months. Repairs will be charged for failures due to improper use
or more than 18 months. Please note the following regarding maintenance services:
1) The product label is an important certificate for maintenance, please do not tear
or damage it at will. Otherwise, the warranty will not be granted;
2) The warranty period is within 12 months from the date of purchase, if the
purchase certificate cannot be provided, it will be counted within 12 months from
the date of manufacture on the product label,
3) If you need maintenance service, you can contact each office or dealer;
4) During product maintenance and transportation, please pack it well to prevent

secondary damage.
The following situations are not covered by the warranty:
*Due to wrong use, such as wrong power supply, self-disassembly, modification,

water, oil, etc.

damage caused by factors;

*Damage due to natural disasters, such as lightning, earthquake, etc
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