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Chapter 1 Safety Precautions

Before using the servo drive system, please carefully read the relevant precautions of the equipment, and be sure to

follow the installation and debugging safety precautions and operating procedures. The company is exempt from liability for

equipment damage or personal injury caused by failure to operate as required.

€ This product is a general industrial product and is not intended for use with machines or systems that may affect human life

€ Please have professional qualified personnel perform wiring, operation, maintenance, inspection, and other operations.

¢ When applied to devices that may cause major accidents or losses, please equip safety devices.

& Although this product has made every effort in quality management, unexpected factors such as noise, static electricity, input

power, wiring, and parts may cause unexpected actions. Please fully consider mechanical safety measures to ensure safety with

in the possible range of actions

Chapter 2 Electrical Specifications

2.1 Specification

[STJ%:)I')EJOWGF Single phase 220VAC (A5-10/A5-20)

temperature 0~45TC

humidity No condensation below 90% RH
work environment | gltitude altitude<<1000m

Installation environment

No corrosive gases, flammable gases, oil mist or dust, etc

Installation instruction

Vertical installation

Encoder

Supports 17 bit incremental/absolute encoder and 23 bit incremental/absolute encoder

Output Voltage | 24VVoltage output

100mA, Can supply power to the DI port.

digital input

5 ordinary digital inputs, with configurable functions.

Control signal

Digital Output

3-way digital output with configurable functions.

communication

EtherCAT Communication.

Display panel and button operation

5 buttons (Mode, Set, Left, Up, Down) and 6 digital tubes

Regenerative discharge braking resistor|

Built in 50W, 40 Q braking resistor. Frequent braking situations require external braking resistors o
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2.2 Driver Model

@ : Driver series @ : Motor power

2. 3 Motor

@) : Driver power 50:50w
10:50W~750W 100:100W
20:1KW 200:200W
30:1KW~2.6KW 400:400W
50:3KW~3.8KW 750:750W

®) : Control Type 1000:1KW
P:Pulse type =~ ccecct
E:EtherCAT Bus type 3800:3.8KW

Model

LCMT - 02 _ LB

) @ 6@ ® 6

@ :Motor series
® :Motor power

02:0.2KW
04:0.4KW

38:3.8KW

® : Poles
O: 4Poles
S: 5Poles
4.Motor inertia

LB:220VIow inertia
MB:220VMedium
inertia®: Encoder Type

C17: 17 bit magnetic encoder
incremental

R17: 17 bit magnetic encoder
absolute value

C23: 23 bit magnetic encoder
incremental

R23: 23 bit magnetic encoder
absolute value

B - 60 MO0O6 30B
@ ® ©® 0O

® : Motor brake
N:No brake
Z:With brake
@ :Motor oil seal and
keyway
A: No oil seal, no keyway
B: With oil seal, with
keyway
C: Oil seal without keyway
Motor flange

60:60flange
80:80flange
130:130flange

©: Motor holding torque
®: Motor rated power

10:1000RPM
15:1500RPM

30:3000RPM
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Chapter 3 Installation

&warn

The storage and installation of the product must meet the environmental conditions requirements.
Damaged or incomplete products shall not be installed or used.

The installation of the product requires fireproof materials and should not be installed on or near flammable materials to prevent fires..

The servo drive unit must be installed inside the electrical cabinet to prevent dust, corrosive gases, conductive objects, liquids, and
flammable substances from entering.

@ The servo drive unit and servo motor should avoid vibration and be prohibited from bearing impacts.

@ Itis strictly prohibited to drag the servo motor wires and encoder wires

3.1 Installation of servo drive unit

&Warn

@ The servo drive unit must be installed in a well protected electrical cabinet.
@ The servo drive unit must be installed in the specified direction and interval, and ensure good
heat dissipation conditions,

@ Do not install on or near flammable objects to prevent fires.

3.1.1lInstallation Environment

Temperature/humidity: 0-55 ‘C (without frost), below 90% RH (without condensation).

Storage temperature/humidity: -20~65 °C (without frost), below 90% RH (without condensation).

Atmospheric environment: inside the control cabinet, without corrosive, flammable gases, oil mist, dust, etc.

Elevation: Below 1000m above sea level.

Vibration: less than 0.5G (4.9m/s2), 10-60 Hz (non continuous operation)

Protection: The servo drive itself has no protective structure, so it must be installed in a well protected electrical cabinet to
prevent corrosive, flammable gases, and conductivity,Intrusion of objects, metal dust, oil mist, and liquids.

L 2K 2K 2R 2R 2R 2

3.1.2Installation Intruction

4 Our company's servo drive is a vertical structure, please install it vertically. The installation direction is
perpendicular to the installation face upwards.

€ The installation layout of a single or multiple servo drives is shown in the following figure.

o
o
—
A
[EREAH] |EBE5E]
COO00 00000
>40 >40 | | >25 >40
< > o [ [
o ok
= S
A n
A 4
Installation interval of single servo drive unit Installation interval for multiple servo units
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3.1.3Installation dimensions

196,00

— R2sp.
ﬂﬁff
0001 >
T []]]] | |
o 10001
10001
| 10001 -
_ 10001 o
T 00001 3 |
%@ 10001 :

A5-10E/A5-20E Driver Dimensions

3.2 Installation of servo motor

& Warn

@ It is strictly prohibited to strike the shaft end of the motor, otherwise it may damage the motor
encoder. =

3.2.1Installation Environment

@ Using temperature/humidity: 5~40°C (no frost), below 90%RH (no condensation).

@ Storage temperature/humidity: -20~55°C (no frost), below 80%RH (no condensation).

@ Atmospheric environment: Indoor (no exposure), no corrosive, flammable gas, oil mist, dust, etc.
@ Elevation: below 1000m above sea level.

@ Vibration: less than 0.5G (4.9m/s2), 10~60 Hz (non-continuous operation).

@ Protection level: IP54

3.2.2Installation Intruction

€ Installation direction: To prevent liquids such as water and oil from flowing into the motor from the motor outlet, please
place the cable outlet below. If the motor shaft is installed facing upwards and

When a gearbox is attached, it is necessary to prevent oil stains inside the gearbox from seeping into the
motor shaft.

€ Concentric: When connecting with machinery, please use a coupling device and keep the axis of the servo
motor in a straight line with the axis of the machinery .

€ Cable: Do not bend or apply tension to the cable, so when wiring (using), please do not tension the cable too
tightly.

€ Fixed: The motor installation must be firm and equipped with anti loosening measures. a
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Chapter 4 Wiring

& Warn

wiring.

operations

reconnecting.

@ The driver and motor must be well grounded.

to directly connect wires between B1 and B2.

@ The power supply for this series of drives is single-phase 220V, and it is necessary to check the power supply used by the drive when

@ Users must consider safety precautions during the design and assembly of this product to prevent accidents caused by incorrect

@ The drive terminals U, V, and W must correspond to the motor U, V, and W, otherwise it may cause speeding.

@ Before disassembling this drive, it must be powered off for at least 5 minutes.
@ Frequent power on/off is prohibited. After a power outage, it is necessary to wait for the digital tube to turn off before

@ When using internal braking resistors, the short circuit must be connected between terminals B2 and B3, and it is prohibited

4.1 Terminal Description

Digital
tube

key

EtherCAT
Communic
ation port

10
signal
terminal

Encoder

Terminal power

terminal

Brake electricity
Resistance terminal
power

Motor

Cable terminal

Ground cable terminal

i A p IEIE|

]

B —

B —

n
m
A
<
O
=
O
—
|
=il
D
A
e
m
=

o o o o

% 0000000000

=

A5-10E/A5-20EDriver
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4.2 Main circuit wiring

4. 2.1 Definition of Main Circuit Terminals

€ A5-10E/A5-20E driver input power terminal

Serial i initi i

: signal definition Function
1 L
2 N

Power terminal, capable of connecting AC single-phase 220V

& Brake resistor terminal

Pin signal definition Function Instruction
1 B1 DC bus positive terminal output DCPThe positive terminal of the built-in resistor is connected to
B1. When using the built-in resistor, please short circuit B2
2 B3 Built in brake resistor negative terminal output. and B3. When using an external resistor, please connect
the resistor between B1 and B2 (B2 and B3 must be
3 B2 Brake transistor collector output disconnected).

¢ \Motor terminals

Socket nun signal definition Function
1 U Connected to motor U-phase
2 v Connected to motor V phase
3 W Connected to motor W-phase
4 PE Connected to motor housing

4.2.2 Main circuit power terminal (spring type) usage method
1. Peel off the outer skin of the wire to expose 8-9mm bare copper wire.

2. The pressing method is as follows:

@ Pry open the slot using the control lever matched with the servo drive (as shown in Figure A);

@ Insert a "straight” screwdriver into the terminal opening (end width 3.0-3.5mm), then firmly press to open
the slot (as shown in Figure B).
3. The pressing method is as follows:
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4.2.3 Driver wiring diagram
> A5-10E/A5-20E Driver Wiring Diagram

USB to 485 communication cable

i
(- A

Servo driver

IN__ out
EtherCAT bus
controller
Limit and o
origin %
Waiting for 1O
signal
Filters are selectively installed according to the on-site environmenj o
= (D
\ &
MCCB
o o .
AC 220V wave filter
O——e N

SRS - B1
External braking resistor B3 J:I_

A — B2
(O When using internal brakingresistors, short circuit B2 and U 5
B3; @ When using an external braking resistor, it must be Rual
disconnected V
B2 and B3, connect the resistors to B1 ]
and B2. W 7
PE

/%7 LPE y

Note: When using internal braking resistors, short circuit B2 and B3 (already connected at the factory). When using
external braking resistors, disconnect B2 and B3,

Connect the external braking resistor between B1 and B2.,
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4.3 Definition of wiring terminals

4.3.1EtherCAT communication port definition (CN1)

4.3.2 Definition of Control Terminals (CN2)

Pin signal definition Signal intruction 1234567 I I I I I I I
1 TX+ EtherCATData sending positive end
L4 ” L4 {1
2 TX- EtherCAT data transmission negative end " a : ;
LA
3 RX+ EtherCAT data receiving positive end : : AL
RJ45}E% BiE B BRE HE R SR/
4 / /
5 / /
6 RX- EtherCAT data receiving negative terminal
7 / /
8 / / Crystal head pin sequence

Pin Signal namq Function name Notes or supplementary explanations Terminal Definition Diﬂﬂfa"l
11 DOOA Digital output OA terminal
— Detailed description of parameter configuration, as described
12 DOOB Digital output OB end in Chapter 4.5.2.
13 DO1A Digital output 1 A terminal
— - Attention: The maximum allowable current for the
14 DO1B Digital output 1B terminal . . ) . .
output port is 200mA, and it cannot directly drive high
Digital output 2A t inal
15 DO2A 'gfta’ otpd ermina current loads such as motor brake. An external relay 158 @16
16 DO2B Digital output 2 B terminal needs to be added. 130 e@l4
7 24V 24V power output lle @12
9 24V positive terminal The maximum current output of 24V is 100mA, which can only 9 @10
3 oV be used as a DI port and pulse signal power supply. It is
24V power output prohibited to use it to drive external loads. 70 8
10 ov negative terminal
: 5 @6
6 DICOM | DIportcommon terminal | DICOM can be connected to+24V or 0V e o1
5 DIO Digital input O
. 1o @2
4 DI1 Digital input 1
3 DI2 Digital input 2 Detailed description of parameter configuratio
9 DI3 Digital input 3 n, as described in Chapter 4.5.1.
1 DI4 Digital input 4

4.3.3Encoder Terminal Definition (CN3)

@ Driver encoder terminal schematic

diagram

889
]
® @ ©

Encoder terminal pin diagram
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€ Driver encoder pin definition

Servo side Name cable color
1 VCC Encoder power supply+5V REd
2 GND Encoder power supply ground Ye | | ow
3 / /
4 / /
5 SD+ Encoder signal+ Blue
6 SD- Encoder Signal- Black
€ Motor terminal diagram
=
NIE © @ @*:‘® ®
@|le][® ® @ ©® ©) @)
OO
) © ©® @ @

9-pin Ampere plug male 7-pin aviation plug

4-pin Ampere plug

4-pin aviation plug

€ Definition of motor encoder terminal pins (the definition of Amp head is the same as that of

aviation head)

Motor side Name Cable color
1 PE Shielding wire
2 E, Battery powered negative pole Wh |te
3 E+ Battery powered positive pole G reen
4 SD- Encoder signal- Black
5 GND Encoder power suppy ground Yellow
6 SD+ Encoder signal+ Blue
7 VCC Encoder power supply+5V Red
€ Definition of motor power line pins
Motor side (Amp plug) Name Line color
1 U Motor U-phase Brown
2 Vv Motor V-phase Blue
3 W Motor W-phase Yellow
4 PE motor housing Grren

4. 3. 4 Definition of Communication Terminals (CN4/CN5)

RJ458Ek

Pin Cable color Singnal definition
1 White orange| GND
2 Orange /
3 White green /
4 Blue 485+
5 White blue 485-
6 Green /
7 White brown /
8 Brown /

Dawwwuy mmm

i

IISSSSSI 1
Jui g
SN SN

?ﬁ

d
’
a

1A

B

Crystal head pin sequence
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4. 4 control signal terminal wiring
4.4.1 Dl input circuit

€ NPNType input wire

PLC Servo
CoM
D1COM
24V A
Y DIx O * * Va K
ov
€ PNPType input wire
PLC Servo
COM
DI1COM
24V ,—f 2—' I
)
Y DIx O * * Va K
ov
€ Switch input wiring
Servo

" EZzy] 4

Swich | -

4.4.2D0O output circuit

€ DO output wiring (connecting optocoupler

) Servo Servo

1 ) DOXA >

DOXA EN HEY 14 !i’“‘ DOXB

HE¥ YN I ¥ J___*§ K]
Yy T ov ov

Low level output wiring High level output wiring

€ DO output wiring (connecting relay)

Servo

24V Normally open contact of relay
D02A 7] /Y +
& hd 1

j = & r ¥ DO2B - Motor brake
vy T Relay coil :l T

ov

The output signal of the brake is controlled by a relay to control the motor to hold th
e brake

-10-
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4.5 Detailed Description of DI/DO Port Function

Configuration 4.5.1 DI Function Description
1. DI port configuration parameters:

DIPort Function selection Logic level
parameter number Initial value| Function Description parameter number) Initial value

DIO P03. 02 14 Forward overtravel switch P03. 03 0

DI1 P03. 04 15 Reverse overtravel switch P03. 05 0

DI2 P03. 06 31 origin switch P03. 07 0

DI3 P03. 08 0 - P03. 09 0

DI4 P03. 10 0 - P03. 11 0

2. DI Port Function Command Table

Code Name Function name Description Remark
14 0 Forward Effective - prohibit forward drive;
FunIN. P-0T overtravel i " .
switch Invalid - allows forward drive. When the mechanical movement exceeds the movable range, enter
Reverse Effective - prohibit reverse drive; the overtravel prevention function. The logical selection of the
FunIN. 15 N-0T overtravel . . . . . . .
switch Invalid - reverse drive allowed. corresponding terminal is recommended to be set to: effective level.
The logical selection of the corresponding terminal must be set to:
effective level.
) origin Invalid - not triggered:; If set to 2 (effective rising edge), the internal drive will be forcibly
FunIN. 31| HomeSwitch switch ] ) changed to 1 (effective high level); If set to 3 (effective falling edge),
Effective - triggered. the internal drive will be forcibly changed to 0 (effective low-level); If
set to 4 (both rising and falling edges are effective), the driver will be
forced to change to 0 internally (low level is effective)
EMERGEN Effective - position lock after zero speed . . . . .
FunIN. 34 |EmergencyStop CY STOP shutdown; Invalid - has no impact on the current The logical selection of the corresponding terminal is recommended to be set
) to: effective level.
running state
hvalid - probe not triggered; The probe logic is only related to the probe function (60
FunIN. 38 | TouchProbel | Probe 1 1P g probe fog y e prob N (
Effective - Probe can trigger B8h) and is not related to the terminal logic selection.
Invalid - probe not triggered; Effective | The probe logic is only related to the probe function (60
FunIN. 39| TouchProbe2 | Probe 2 - the proie can be t:i;;gered P ] 9 y ) P i ] (
' B8h) and is not related to the terminal logic selection.

4.5.2 DO Function Description
1. DO port configuration parameters:

DI Port Function selection Logic level
parameter number Initial value| Function Description parameter number Initial value

DOO P04. 00 1 Servo ready P04-01 0

DO1 P04. 02 5 Positioning Complete P04-03 0

D02 P04. 04 3 zero-speed P04-05 0

2. DO Port Function Command Table

Code Name Function name Description
FunOUT. 1 S—-RDY Servo ready The servo status is ready and can receive S-ON valid signals: valid - the servo is ready; Invalid - servo not ready.
FunOUT. 2 TGON Motor rotation output When the speed is higher than 2006-11h: valid - the motor rotation signal is valid; Invalid - Motor rotation signal invalid.
FunOUT. 5 COIN Positioning Completel %Zer?n:::r:g:rl‘an‘? tggﬁ%oEirEilL‘)rn, Tlﬁifﬁsiltigfrzpd“?ivviztion pulse reaches the positioning completion threshold of 6067 hours, and
FunOUT. 7 C-LT Torque limitation Confirmation signal for torque limitation: effective - motor torque limitation; Invalid - motor torque is not limited.
FunOUT. 8 V-LT Speed limit Confirmation signal for speed limitation during torque control: effective - motor speed limitation; Invalid - motor speed not limited..
FunOUT. 9 BK Band brake output Holding brake signal output: effective - closed, releasing the holding brake; Invalid - activate the brake.
FunOUT. 10 | WARN | Warning output The warning output signal is valid. (Conduction)
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FunOUT. 11| ALM | fault output The status is valid when a fault is detected.

FunOUT. 12 | ALMO1 | Outputa3-digitalarm code | Qutput a 3-digit alarm code.

FunOUT. 13| ALMOZ | output a 3-digit alarm code Output a 3-digit alarm code.

FunOUT. 14 | ALMO3 | Outputa 3-digitalarm code Qutput a 3-digit alarm code.

FunOUT. 18 ToqRe Toraue reaches outout Effective - the absolute torque value reaches the set value;
Ut ach q P Invalid - The absolute torque value is less than the set value reached.

Effective - Speed feedback reaches the set value;

FunQUT. 19| V-Arr | Speed outputreached| 24" Speed feedback did not reach the set value.

Chapter 5 Panel Display and Operation

5.1 Panel Introduction and

Explanation

5.1.1 Panel Button Description

Hoo80
0 00®®

MA V 4 SET

FEfrt

mode kY add Subtr— Leftshift  Set key
action key
key key
S
Name General functions
M Switch between modes to return to the previous menu level
A Increase the flicker bit value of LED digital tubes
v Reduce the flicker bit value of LED digital tubes
4 Change the flashing position of the LED digital tube and view the high bit values of data with a length greater than 5 bits
SET Enter the next level menu and execute commands such as storing parameter settings

5.1.2 Panel button operation method

Parameter group
POO

Servo poweron Ly Status display |

\

A

Parameter values

Parameter group P00 Parameter P01.02

A

€ ®

A

& ©

@

: y

@

Parameter group P31
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.
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5.1.3 Parameter number display

The servo parameter number of this series consists of two parts: parameter group and internal parameter group humber, as shown in the following figure:
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For example:

i

| 111
.U

*

f

Parameter group Group number

Object dictionary index=0x2000+parameter group number;
Object dictionary sub-index = hexadecimal number of the parameter group +1;

The object dictionary index of P02.03 is 2002-03h, and the object dictionary index of POB.17 is 200b-12h.

5.1.4 Status Display

Display part Display Name Display occasion | Meaning

- Port 1 - .
connection I(;o?g tde:.jrl:). l\i;) co?mynllczlatlon connection
s dieati etecte e physical layer
indication The drive is ready and yhe py Y

@ the servo enable o )
. . . Steady on: A communication connection has been

Port 0 signal is valid. \ablished at the phvsical |
connection established at the physical layer

e indication

communication
status

The drive is ready and
the servo enable
signal is valid.

The ETherCAT state machine status of the slave.
1: Initialization state

2: Pre-running state

4: Safe operating status

8: Running status

control mode

The drive is ready and
the servo enable
signal is valid.

The current operating mode of the servo, does
not flash.

0: No mode

1: Contour position control

3: Contour speed mode

4: Contour torque mode

6: Return to zero mode

8: Periodic synchronization position mode
9: Periodic synchronization speed mode
A: Periodic synchronous torque mode

Mr

Nr
Servo not ready

Servo initialization is
complete, but the drive
is not ready.

Because the main circuit is not powered
on, the servo is in a non-operational state.

Il
I

Ry
Servo is ready

The drive is ready

The servo drive is in an operational state and
is waiting for the servo enable signal from the
host computer.

i

Rn
Servo is running

The servo enable
signal is valid

The servo drive is running.

5.1.5 Parameter Value Display

e Signed number of 4 digits and below or unsigned number of 5 digits and below

It adopts single page (5-digit digital tube) display. For signed numbers, the highest bit of data "-" represents a negative sign. Example: -9999 is

-9995

displayed as follows:

Example: 65535 is displayed as follows:
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655536

Signed number with more than 4 digits or unsigned number with more than 5 digits

The display is divided into pages from low to high digits, and every 5 digits are one page.

The display method is: current page + current page value, as shown in the figure below, by long pressing"

key for more than 2 seconds to switch the current page. Example: -268435456 is displayed as follows:

Flashing digit indicates page number

@ @

-C

Page 3

! v
-5BH3424{_ 556

2 seconds 2 seconds

Page 2 Page 1

other numerical parameters with more than 4 digits is the same as this step)

@

Modify the number of pulses per revolution in P05-02 and set the default value to 10000 to 1000 (the modification of

® J[oncnile®, onon O n0no
U JUC U U LL[Press3tmed _ I_LUJ I UJ
_nnnn@_nnnn®_nnn 19 TRIRIN
Juuy U . UlJU LPresiimeg — LULUU
Press 1 times
5.1.6 Monitoring Parameter Display (POB group parameters)
i sub .
L%r:jcé'on index name Setting range Unit |attribute type
POB. 00 | 200B | 01 |Actual motor speed The actual operating speed of the servo motor, accurate to 1rpm rpm RO | Intl6
POB. 01 | 200B | 02 |speed command Drive current speed command rpm RO | Intl6
Internal torque command | Servo motor actual output torque as a percentage of motor rated .
POB. 02 | 200B | 03 |(relative to rated torque) | torque % RO | Intl6
Input signal monitoring The corresponding level status of the 5 DI terminals: the upper half
POB. 03| 200B | 04 (Dl signal) of the digital tube lights up as high level; the lower half lights up as - RO Intl6
low level
Output signal monitoring | The corresponding level status of the 3 DO terminals: the upper half
POB. 05| 200B | 06 (DO signal) of the digital tube lights up to indicate high level, and the lower half of - RO Intl6
the digital tube lights up to indicate low level.
absolute position counter . . command
POB. 07 | 200B | 08 | (32-digit decimal display) | Motor current absolute position (command unit) unit RO | Int32
Input command pulse d
POB. 13| 200B | OE (cjpurrter)(?:Z-digit decimal Display the number of input position instructions COFT;:S” RO | Int32
isplay,
Encoder position deviation » . . -
POB. 15| 200B | 10 |counter (32-digit decimal Encoder position deviation = total number of input position Encoder | po | 1nt32
display) instructions - total number of encoder feedback pulses unit
Feedback pulse counter Count and display the number of pulses fed back by the servo Encoder
POB. 17 2008 | 12 (32-digit decimal display) motor encoder unit RO Int32
POB. 19| 2008 | 14 | oidl power-on time RO | Int32
- (32-digit decimal display) s nt
POB. 24 | 200B | 19 |Phase current effective value  Servo motor phase current effective value RO |Uintl6
POB. 26 | 200B | 1B |Bus voltage value Main circuit DC bus voltage value V RO |Uintl6
POB. 27| 200B | 1C |Module temperature value |- C RO |Uintl6
0. Current fault
POB. 33| 2008 22 | Fault record 1. Lastfailure - RO |Uint16
9. Last 9 failures
. POB.33 Selected fault code B .
POB. 34| 2008 | 23 | Selected times fault code | \yon'ng fault occurs, the value displayed in POB.34 is “Er.000" RO |Uintl6
: : POB.34 displays the total servo running time when the fault occurs.
POB. 35| 200B | 24 |Selected failure timestamp When no fault occurs, the value displayed in POB.35 is "0" s RO | Int32
POB. 37 | 200B | 26 |Motor speed at selected faulf When the fault displayed by POB.34 occurs, the servo motor speed rpm RO | Intl6
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When no fault occurs, the value displayed in POB.37 is "0"
Motor U-phase current at | When the fault displayed by POB.34 occurs, the effective value of the
POB. 38 | 200B | 27 selected fault U-phase winding current of the servo motor does not occur. When A RO Intl6
the fault occurs, the value displayed by POB.38 is "0".
R When the fault displayed by POB.34 occurs, the effective value of the
POB. 39| 200B | 28 gﬂe?é%;éé Ff)gl?lfe current at V-phase winding current of the servo motor does not occur. When A RO Intl6
the fault occurs, the value displayed by POB.39 is "0".
When the fault displayed by POB.34 occurs, the DC bus voltage value
POB. 40 | 200B | 29 |Bus voltage at of the main circuit has no value. When the fault occurs, the value v RO |Uintl6
selected fault displayed by POB.40 is "0".
When the fault displayed by POB.34 occurs, the method of checking
Input terminal status at | the high and low level status corresponding to the five DI terminals is .
POB. 41| 200B | 2A | selected fault the same as POB.03; when no fault occurs, POB.41 displays that all - RO |Uint16
DI terminals are low level, and the corresponding decimal value is "0"
When the fault displayed by POB.34 occurs, the method of viewing the
Output terminal status at | high and low level status corresponding to the three DO terminals is )
POB. 42 | 200B | 2B | gelected fault the same as POB.05; when no fault occurs, POB.42 displays that all - RO | Uintl16
DO terminals are low level, and the corresponding decimal value is "0"
Position deviation = total number of input position instructions command
POB. 53 | 200B | 36 |Position deviation counter | (command unit) - total number of encoder feedback pulses unit RO | Int32
(command unit)
POB. 55| 200B | 38 |Actual motor speed 0. Irpm rpm RO | Int32
POB. 57 | 200B | 3A [Control electrical bus voltage| Control circuit DC bus voltage value - RO |Uint16
Mechanical absolute The lower 32-bit value of the mechanical corresponding position Encher
POB. 58 | 200B | 3B position (lower 32 bits) feedback unit RO | Int32
Mechanical absolute . . . . . Encoder
POB. 60 | 200B | 3D position (high 32 bits) Mechanical corresponding position feedback high 32-bit value unit RO | Int32
Real-time input position | Displays the position command counter before electronic gear command
POB. 64 | 2008 | 41 instruction counter ratio multiplication. unit RO | Int32
POB. 70 | 200B | 47 |Absolute encoder revolutions | Displays the number of revolutions of the absolute encoder r RO |Uintl6
Position within 1 revolution | Display the single-turn position feedback value of the absolute Encoder
POB. 711 2008 | 48 | of ahsolute encoder encoder unit RO | Int32
Absolute encoder absolute | Display the position feedback value of the absolute encoder, the | Encoder
POB. 77 | 200B | 4E | position (lower 32 bits) lower 32-bit data unit RO | Int32
Absolute encoder absolute | Display the position feedback value of the absolute encoder, the | Encoder
POB. 79 | 200B | 50 | position (high 32 bits) upper 32-bit data unit | RO | Int32
Rotating load single-turn . ) ) Encoder .
POB. 81| 200B | 52 |position (lower 32 bits) Position feedback value of rotating load, lower 32-bit data unit RO |Uint32
Rotating load single-turn i : : i Encoder .
POB. 83 | 200B | 54 position (high 32 bits) Position feedback value of rotating load, high 32-bit data unit RO |Uint32
Rotating load single -, . . . command .
POB. 85| 200B | 56 turn position Position feedback value of rotating load, high 32-bit data unit RO |Uint32

5.2 Common operations

A\ warn

@ Before powering on, please check whether the driver wiring is correct.
@ Make sure the motor is in an unloaded state to prevent collision or other dangerous situations.

5.2.1 Initialization parameters

Set P02-31 to 1 to initialize the drive parameters. After the settings are completed, the drive needs to be restarted.

5.2.2 Manual reset alarm

Set POD.01 to 1 to clear the resettable alarm;
The multi-turn absolute encoder power-off alarm (Er.731) requires setting POD.20 to 2 first, and then setting
P0OD.01 to 1 before the alarm can be cleared.
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5.2.3 JOG mode operation

When using the jog operation function, you need to cancel the servo enable first, otherwise you cannot enter the JOG

state!

flnl=:)

|

1M _
]y

mInly @

OX R
1T UL

5

a

JOG speed can be modified by pressing the up and down keys

0

100

&

| R |

L

0 g (O

J

S)
N
Ly

2 seconds"@
1
==

A 4

Press @ Motor forward
Press @ Motor reverse

5.3 Gain parameter setting and description

Parameter Parameter Predetermined ;
number name area Function
This parameter determines the response of the speed loop. The larger the parameter is, the
. faster the speed loop will respond. However, setting it too high may cause vibration;
P08. 00 Spged loop 0. 1~2000. 0 In position mode, if you want to increase the position loop gain, you need to increase the
gain speed loop gain at the same time.
Speed loop The smaller the set value, the stronger the integral effect and the faster the response, which
P08. 01 integration 0.15~512. 00 | may cause jitter when using a large inertia load; the larger the setting value, the slower the
time constant response. When using a large inertia load, increase this parameter appropriately.
PO8. 02 Position loop 0. 0~2000. 0 This parameter determines the responsiveness of the position loop. Setting a larger position
: gain : : loop gain can shorten the positioning time. But setting it too high may cause vibration.
. . Sets the mechanical load inertia ratio relative to the motor's own moment of inertia.
PO8. 15 Load inertia 0. 00~120. 00 When the motor drives a belt/rack and pinion/swing arm and other large inertia loads, if
’ ratio ’ ’ there is back and forth shaking, this parameter can be increased.
Speed
P08. 18 |feedforward filterr 0. 00~64. 00 Sets the filter time constant for velocity feedforward.
time constant
Speed feed Increasing this parameter can improve the position command response and reduce the
P position deviation at fixed speed.
P08. 19 forward 0.0~100.0 When adjusting, first set P08.18 to a fixed value; then gradually increase the setting value
gain of P08.19 from 0 until the speed feedforward takes effect at a certain setting value.
Torque
P08. 20 | feedforward filter| 0. 00~64. 00 Sets the filter time constant for torque feedforward.
time constant
Torque Increasing this parameter can improve the responsiveness to changing speed commands.
P08. 21 feedforward 0.0~200.0 Increasing this parameter can improve the position command response and reduce the
gain position deviation at fixed speed.
Speed
feedback low- The smaller the setting, the smaller the speed feedback fluctuation, but the greater
P08. 23 ] 100~4000 ’ ’
pass filter cutoff the feedback delay.
frequency
When this coefficient is set to 100.0, the speed loop adopts Pl control (the default control
Pseudo- method of the speed loop), and the dynamic response is fast;
differential When set to 0.0, the speed loop integral effect is obvious and can filter out low-frequency
P08. 24 feedforward 0.0~100.0 interference, but the dynamic response is slow.
00”2_0'_ . By adjusting P08.24, the speed loop can be made to have faster responsiveness without
coefficien

increasing speed feedback overshoot, and it can also improve the anti-interference ability in
the low frequency band.
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Chapter 6 Communication Network Configuration

6.1 EtherCATnetworking diagram

EtherCAT is an industrial Ethernet technology with high performance, low cost, easy application and flexible to
pology. It can be used for industrial field-level ultra-high-speed 1/0 networks. It uses the standard Ethernet phy

sical layer and the transmission media twisted pair or optical fiber ( 100Base-TX or 100Base-FX). The EtherC

AT networking diagram is as follows:

EtherCAT Main Station
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6.1.1EtherCATCommunication technical specifications

Items

Specification

Basic performanc
e of slave station

EtherCAT

Protocol

EtherCAT Protocol

Support services

CoE (PDO. SDO)

Synchronously DC-Distributed clock
Physical layer 100BASE-TX
Baud rate 100 Mbit/s (100Base-TX)

Duplex mode

Full duplex

Topological structure

Linear

Transmission medium

Shielded Category 5e or Category 6 or above electrical performance specifications
network cable

Transmission distance

Less than 100m between two nodes (good environment, good cables)

Number of slaves

The protocol supports up to 65535, but the actual use does not exceed 100 units.

EtherCAT Frame length

44 bytes to 1498 bytes

Process data

Maximum size of a single Ethernet frame is 1486 bytes

Synchronization jitter of two slaveg

< lus
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6.2 Driver related parameter configuration

6.2.1System parameter setting

In order to enable this series of servo drives to accurately connect to the EtherCAT fieldbus network, the releva
nt parameters of the servo drives need to be set. As shown in the following table:

Function Sub n - Factory| Effective| Setting Related
code | 'NAEX | |ngex Name Setting range ShLe settings| method | method | Patterns
Control mode Effective | shutdown
P02.00 | 2002h | 01 | Sojection 9: EtherCAT Mode - 9 -

immediately setting s

0: Do not save
Whether the 1: 2000h series object dictionary is written
and stored in EEPROM after

communication o
communication

write function | 2: 6000h series object dictionary is written Effective Run
POC. 13 | 200Ch | OE | ~y4e valueis | and stored in EEPROM after - 3 |immediately settings | PST
communication
updated to

3: 2000h series and 6000h series object
EEPROM dictionary is written and stored in
EEPROM after communication

Note: The parameters that need to be saved in EEPROM must be set to the corresponding value in 200C-0Dh
before setting. Otherwise, the parameters will return to their default values after powering on again.

6.2.2 Rotation direction selection

By setting "Rotation direction selection (2002-03h) or P02-02", the rotation direction of the motor can be changed
without changing the input command polarity. The relevant parameters are as follows:

Function Sub . . Factory | Effective | Setting | Related
code | Nd&X | |ngex Name Setting range Unit | settings | method | method | Patterns

Rotation 0: Take the CCW direction as the forward b

; ; direction (A leads B) ower on | shutdown
P02.02 | 2002h 03 dlrleCttl.on 1: Take the CW direction as the forward 0 again settings PST
selection direction (A lags B)
When the rotation direction selection (2002-03h) is changed, the shape of the servo drive output pulse and the positive
and negative of the monitoring parameters will not change.

6.2.3 Brake settings

The holding brake is a mechanism that prevents the servo motor shaft from moving when the servo driver is in a
non-running state and keeps the motor locked in position so that the moving parts of the machine will not move due to its
own weight or external force. Under the relevant parameters:

Function Sub Setting .. | Factory | Effective Setting | Related
code | Index | | qex ey range Unit | settings | method method | Patterns

Delay from brake output ON to i

PO2.09 | 2002h | OA | cornaoy ecoption P 0~500 | ms | 250 ﬁ;‘;‘é‘{zely Run settings|  PS
In static state, delay from brake » Effective .

P02.10 | 2002h 0B output OFF to motor de-energization 1~1000 | ms 150 immediately RUn settings PS
Rotating state, speed threshold when - Effecti

POZ.11 | 2002h | 0C | O ot is OFF 03000 | rpn | 30 Eectve | pun setings S
Rotating state, delay from servo ;

P02.12 12002 1 OD | ohaple OFF to brake output OFF 1~1000 | ms 500 ﬁf}?&ﬁtely Run settings IS

The brake output signal controls the motor brake wiring diagram through the relay, please refer to Chapter 4.4.2.
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6.3 Communication cycle of each mode

Period 8 osCit(i) g;orl:]:)d . sz(t)um(;ge Synch“f’n?;t’gig wsition | CYcle sync speed | Contour speed | Contour speed [Periodic synchronized
Time (o) (hm) mode(csp) mode (csv) mode(pv) mode(pt) torque mode(cst)
125us X X X X X J J
250us X X X X X J J
500us X X X J J J J

1ms v J J J N J J

The synchronization cycles supported by each mode of 1ms and below are as shown in the table above. Use outside the
specifications may cause operation errors;
Above 1ms, the synchronization period whose value is an integral multiple of the position loop control period (the position
loop control period is 250us) is also supported.

6.4 Process data PDO

6.4.1 Variable PDO mapping

This series of drives provides 1 variable RPDO and 1 variable TPDO for users to use. As shown in the following table:

Variable PDO

index

Maximum number
of mappings

longest byte

Default mapping object

RPDO1

1600h

10 4

40

6040h (control word)
607Ah (target location)
60B8h (probe function)

TPDO1

1A00h

10 4>

40

603Fh (error code)
6041h (status word)
6064h (position feedback)

60BCh (probe 2 rising edge position feedbac

60B9h (probe status)

60BAh (Probe 1 rising edge position feedbac

60FDh (DI status)

6.4.2 Fixed PDO mapping

This series of drives provides 5 fixed RPDOs and 4 fixed TPDOs for use. As shown in the following table:

PDO

Supported servo

PDO

60B9 (probe status)

60BA (Probe 1 rising edge position
feedback)

60FD (DI status)

aroun e PP/CSP G Supported servo modes| PP/PV/PT/CSP/CSV/CST
Mapping object (3, 8 bytes) Mapping objects (7, 19 bytes)
6040h (control word)
607Ah (target location)
. 60FFh (target speed)
1701h (RPD0258) | 8040h (control word) 1702h (RPD0259
607Ah (target location) ( ) gggéﬂ gf]‘(r)%eet ;‘;ﬁg‘étek)) .
60B8h (probe function) 60B8h (probe function)
607Fh (maximum speed)
Group 1 Mapping object (8, 24 bytes) Group 2 Mapping objects (9, 25 bytes)
603Fh (error code) 603Fh (error code)
6041h (status word) 6041h (stat_us word)
6064h (position feedback) 6064h (position feedback)
6077h (torque feedback) 6077h (torque feedback)
1BO1h (TPD0258) | 60F4 (position deviation) 1B02h (TPD0259) 6061h (mode display)

60B9 (probe status)

60BA (Probe 1 rising edge position
feedback)

60BC (Probe 2 rising edge position
feedback)

60FD (DI status)
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gPrODl?p ;%%%%ned Senvo PP/CSP g?o?m Supported servo modes| PP/PV/PT/CSP/CSV/CST
Mapping objects (7, 17 bytes) Mapping objects (7, 17 bytes)
6040h (control Wor(_j)
6040h (control word) 607Ah (target location)
607Ah (target location) 285511 ((target speed;
60FFh (target speed) target torque
1703h (RPDO260) | 6060h (mode selection) 1704h (RPD0O261) 28322 Emodga selection)d)
60B8h (probe function) maximum spee
60EOh (forward torque limit) 60B8h (probe function)
60E1h (negative torque limit) 60EOh (forward torque limit)
60E1h (negative torque limit)
Group 1 Group 2 . -
Mapping object (10, 29 bytes) Mapping object (9, 25 bytes)
603Fh (error code) 603Fh (error code)
6041h (status word) 6041h (status word)
6064h (position feedback) 6064h (position feedback)
6077h (torque feedback) 6077h (torque feedback)
60F4h (position deviation) 6061h (mode display)
1B03h (TPDO260) | sn61h (mode display) 1B02h (TPDO259) | < o0 (probe status)
60B9h (probe status) 60BA (Probe 1 rising edge position
60BAh (Probe 1 rising edge feedback)
position feedback) 60BC (Probe 2 rising edge position
60BCh (Probe 2 rising edge feedback)
position feedback)
60ED (DI status) 60FD (DI status)
PDO Supported servo PP/CSP
aroup modes
Mapping object (8, 19 bytes) Mapping object (10, 29 bytes)
603Fh (error code)
6040h (control word)
607Ah (target location) gggiﬂ (Stat.L:.S‘ W?rd?jb K
60FFh (target speed) (position feedback)
6060h (mode selection) 6077h (torque feedback)
Group 5| 1705h (RPD0262) | 60B8h (probe function) 1B04h (TPD0261) gggn (mode dlsdplay)_
60EOh (forward torque limit) 60B9h (pOSlI)tIOﬂt tewatlon)
60E1h (negative torque limit) (probe s a_u_s) .
60B2h (torque bias) 60BAh (Probe 1 rising edge position feedback)
60BCh (Probe 2 rising edge position feedback)
606Ch (speed feedback)
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Chapter 7 Control Mode Description

7.1 Control introduction

When using this series of drives, the servo drive must be guided according to the process specified in the
standard 402 protocol, so that the servo drive can run in the specified state. Each status is described in the
following table:

Drive initialization and internal self-test have been completed.

initialization The parameters of the drive cannot be set, and the drive function cannot be executed.

The servo drive has no fault or the error has been eliminated.

Servo has no fault Drive parameters can be set.

The servo drive is ready.

Servo ready Drive parameters can be set.

Waiting for servo
enable to be turned on

The servo drive is waiting to turn on the servo enable.
Drive parameters can be set.

The driver runs normally, a certain servo operation mode is enabled, the motor is powered on, and when
the command is not 0, the motor rotates.

Servo operation : " rotas
The drive parameters whose attribute is "Run Change" can be set, but others cannot.

The quick stop function is activated and the drive is executing the quick stop function.

QUiCk shutdown The drive parameters whose attribute is "Run Change" can be set, but others cannot.

The drive has failed and is in the process of shutting down.

el sz The drive parameters whose attribute is "Run Change" can be set, but others cannot.

The fault shutdown is completed, all drive functions are disabled, and the drive parameters can be

Fault changed for troubleshooting.

The switching of control commands and status words is as follows:

. o Corresponding value of control . .
CiA402 status switching word 6040h BitO~bit9 of status word 6041h
o Natural transition, no control instructions
0 Power on — initialize required 0x0000
Natural transition, no control instructions
1 Initialization—servo no fault required. If an error occurs during 0x0250
initialization, go directly to 13
The servo is faultless — the servo is
2 ready 6 0x0231
Servo is ready—waiting to turn on
3 servo enable 7 0x0233
Waiting to turn on servo enable—
4 servo running F 0x0237
Servo running—waiting to turn on
5 servo enable 7 0x0233
Waiting to turn on servo
6 enable—Servo is ready 6 0x0231
7 Servo is ready—Servo is fault-free 0 0x0250
8 Servo running — Servo ready 6 0x0231
9 Servo is running — servo is fault-free | 0 0x0250
Waiting to turn on the servo enable
10| . the servo has no fault 0 0x0250
11 Servo operation — quick stop 2 0x0217
Quick stop mode 605A is selected from 0 to 3.
12 Quick stop — servo has no fault | After the stop is completed, there will be a 0x0250
natural transition without control instructions.
In any other state except "fault", once
the servo drive fails, it will automatically
13| Fault shutdown switch to the fault shutdown state 0x021F
without control instructions.
After the fault shutdown is completed, t
14 Fault shutdown—fault here will be a natural transition without 0x0218
control instructions.
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0x80

Bit7 is valid on the rising edge;
15| Fault—Servo has no fault Bit7 remains 1, and other control instru | 9X0250
ctions are invalid.

Quick stop mode 605A is selected from
16 | Quick stop — servo operation 5 to 7. After the stop is completed, 0x0237
OxOF is sent.

6.5.1 1=#l=F 6040h

Bit i Name Describe
0 Servo operafion can be switch on 1: valid, 0: invalid
1 ggwe?n the main circuit enable voltage 1: valid, 0: invalid
2 Quick shutdown quick stop 1: valid, 0: invalid
3 Servo operation enable operation 1: valid, 0: invalid
4~6 Operating mode related| operation mode specific Relevant to each servo operation mode

For resettable faults and warnings, the fault reset
7 Fault reset fault reset function is executed; the rising edge of bit7 is valid;
Bit7 remains 1, and other control instructions are invalid.

Please check the object dictionary 605Dh for the pause

8 pause halt methods in each mode
9 Operating mode related | operation mode specific Relevant to each servo operation mode
10 N/A N/A N/A

11~15 N/A N/A N/A

6.5.2 Status word 6041h

Bit Name Describe
0 Servo ready ready to switch on 1: valid, 0: invalid
1 E?L\é%%%eratlon can be switch on 1: valid, 0: invalid
2 Servo operation operation enabled 1: valid, 0: invalid
3 Fault fault 1: valid, 0: invalid
Zgitwgéﬂycggggéscted voltage enabled 1: valid, 0: invalid
5 Quick shutdown quick stop 1: valid, 0: invalid
6 Servo is not operational switch on disabled 1: valid, 0: invalid
7 warn warning 1: valid, 0: invalid
8 N/A N/A N/A
9 remote control remote 1: valid, 0: invalid
10 target reached target reach 1: valid, 0: invalid
11 ;fmi‘alf;gztm‘:tions internal limit active 1: valid, 0: invalid
12~13 Operating mode related operation mode specific Relevant to each servo operation mode
14 N/A N/A N/A
15 Origin found Home Find 1: valid, 0: invalid
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7.2 Working mode

7.2.1 Introduction to servo mode

The control modes supported by this series of servo drives are:

index | subindex Name set value explanation
1 Contour position mode (pp)
3 Profile velocity mode (pv)
4 Profile torque mode (pt)

6060h 00 Operating mode 6 Return to zero mode (hm)
8 Cyclic synchronized position mode (csp)
9 Cycle synchronized velocity pattern (csv)
10 Periodic synchronized torque mode (cst)

7.2.2 Servo mode switching

1. When the servo drive is in any state, after switching from the contour position mode or the periodic synchronous
position mode to other modes, the unexecuted position instructions will be discarded.
2. When the servo drive is in any state, after switching from contour speed mode, contour torque mode, period

synchronous speed mode, period synchronous torque mode to other modes, it will first perform a ramp stop. After
the shutdown is completed, it can switch to other modes.

3. When the servo is in the zero return mode and is running, it cannot switch to other modes; when the zero return is
completed or interrupted (fault or enable invalid), it can switch to other modes.

4. In the servo running state, when switching from other modes to running in periodic synchronization mode, please
wait at least 1ms before sending instructions, otherwise instruction loss or errors will occur.

7.3 Periodic synchronized position mode (CSP mode)

Set the 6060h to 8 and the drive is in CSP mode. In the periodic synchronization position mode, the upper controller
completes the position command planning, and then sends the planned target position 607Ah to the servo driver in
a periodic synchronization manner. The position, speed, and torque control are completed internally by the servo
driver. This mode is suitable for multi-axis synchronous position control. The commonly used object dictionary using
CSP mode is as follows:

Index Subindex Name Access Type | Type of Data Unit reggrgﬁrr?grzzgct)igns

603Fh 00 Error code RO UINT16 - Recommended configuration
6041h 00 Status word RO UINT16 - Must be configured

6061h 00 Mode display RO INT8 - Configure when needed
6062h 00 Position command RO INT32 command unit | Configure when needed
6064h 00 Position feedback RO INT32 command unit | Configure when needed
606Ch 00 Actual speed RO INT32 command unit/S| Configure when needed
60F4h 00 Position deviatio RO INT32 command unit | Configure when needed
60FCh 00 Position command RO INT32 encoder unit | Configure when needed
60FDh 00 Input 10 status RO UINT32 - Configure when needed
6040h 00 Control word RW UINT16 - Must be configured

6060h 00 Control mode RW INT8 - Recommended configuration
607Ah 00 Target position RW INT32 command unit Must be configured

607Fh 00 Maximugpgggation RW UDINT command unit | Configure when needed
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6065h 00 eigzzz)iCedtivrgﬁgld RW UINT32 command unit | Configure when needed
6067h 00 Postiﬂ?:SL%allghes RW UINT32 encoder unit | Configure when needed
6068h 00 Location arrival window RW UINT16 ms Configure when needed

01 Motor resolution RW UINT32 - Configure when needed
o0ath 02 Axis resolution RW UINT32 - Configure when needed
60BOh 00 Position offset RW INT32 command unit | Configure when needed
60B1h 00 Speed bias RW INT32 command unit/S | Configure when needed
60B2h 00 Torque bias RW INT32 0.1% Configure when needed
6072h 00 Maximum torque RW UINT16 0.1% Configure when needed
60EOh 00 Forward torque limit RW UINT16 0.1% Configure when needed
60E1h 00 Forward torque limit RW UINT16 0.1% Configure when needed

7

h.

Position offset 60BOh
Target location 607Ah

~

/

Position Gain
60B1h

CSP mode control block diagram

2008-01h. 2008-02h i

Torque feed forward 2008-01h
Torque feed forward filter

2008-02h

7.4 Periodic synchronization speed mode (CSV mode)

Set 6060h to 9 and the drive is in CSV mode. In the periodic synchronous speed mode, the upper controller periodically
and synchronously sends the calculated target speed 60FF to the servo driver, and the speed and torque adjustment are
performed internally by the servo. This mode is suitable for multi-axis synchronous speed control. The commonly used
object dictionary using CSV mode is as follows:

%

Gear Ratio
—
Speed Bias 6091-01h
6091-02h
60B1h B
- + Position Feedback Torque Feedback
@==-:. Encoder| Motor 80771
Velocity feed N
forward I L T
2008-14h " .
speed filter Position Gain speed Torque filter 2007-06h
2008-13h 2008-03h calculation Torque limit
e
N
Maximum speed limit |4~ Speed Regulator + -~
NIV J

indox [subinded e [ womsom | Rl | yyp | ot
603Fh 00 Error code RO UINT16 - Reonfiguration
6041h 00 Status word RO UINT16 _ Wust be configured
6061h 00 Mode display RO INT8 - Configure when needed
6064h 00 Position feedback RO INT32 command unit | Configure when needed
606Ch 00 Actual speed RO INT32 command unit/S| Configure when needed
6077h 00 Actual torque RO INT16 0. 1% Configure when needed
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6040h 00 control word RW UINT16 - Must be configured
6060h 00 control mode RW INTS - R ratian,
60FFh 00 target speed RW INT32 command unit/S| Must be configured
607Fh 00 Maximum speed RW UDINT32 | command unit/S| Configure when needed
60B1h 00 speed bias RW INT32 command unit/S| Configure when needed
60B2h 00 Torque bias RW INT32 0. 1% Configure when needed
6072h 00 Maximum torque RW UINT16 0. 1% Configure when needed
60EOh 00 Forward torque limit RW UINT16 0. 1% Configure when needed
60E1h 00 Reverse torque limit RW UINT16 0.1% Configure when needed
Enable
L

VPosition offset BOBlh'
Target location 60FFh

607Fh

+l
D

[ Torque Bias

e ™
Maximum speed limit
60B1h

v
Position Feedback
606Ch

Torque Feedback
6077h

) . Encoder | Motor
Torque feedforward gain T
2008-16h speed regulator
Torque feed forward filter 2008-01h Torque filter 2007-06h
2008-15h 2008-02h Torque limit

L
_J
CSV mode control block diagram

7.5 Periodic synchronous torque mode (CST mode)

Set 6060h to 10, and the drive is in CST mode. In the periodic synchronous torque mode, the upper controller periodically
and synchronously sends the calculated target torque 6071h to the servo drive, and the torque adjustment is performed
internally by the servo. When the speed reaches the limit value, it will enter the speed adjustment stage. This mode is
suitable for multi-axis synchronous torque control. The common object dictionary used in CST mode is as follows:

index |subindex name access type | type of data Unit regc?;frir?grr\gg(t)igns

603Fh 00 error code RO UINT16 - Suggested configuration
6041h 00 status word RO UINT16 - Must be configured

6061h 00 Mode display RO INT8 - Configure when needed
606Ch 00 actual speed RO INT32 command unit/S| Configure when needed
6074h 00 Torque command RO INT16 0.1% Configure when needed
6077h 00 actual torque RO INT16 0.1% Configure when needed
6040h 00 control word RW UINT16 - Must be configured

6060h 00 control mode RW INTS - Configure when needed
6071h 00 target torque RW INT16 0. 1% Must be configured

607Fh 00 Maximum speed RW UDINT32 |command unit/S| Suggested configuration
60B2h 00 Torque bias RW INT32 0. 1% Configure when needed
6072h 00 Maximum torque RW UINT16 0. 1% Configure when needed
60EOh 00 Forward torque limit RW UINT16 0. 1% Configure when needed
60E1h 00 Reverse torque limit RW UINT16 0. 1% Configure when needed
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Torque ramp 6087h
Target torque 6071h
Polarity 607Eh
Maximum speed limit
607Fh
+4 -

( Je——— 2008-01h
I 2008-02h
Torque filter2007-06h
‘ Maximum torque 6072h Motor | Encoder
i |

Speed Regulato

Speed Feedback
606Ch

6077h

Torque feedback

CSTMode control flow block diagram

7.6 Profile position mode (PP mode)

Set 6060h to 1 and the drive is in pp mode. This mode is mainly used for point-to-point positioning applications. In this
mode, the host computer gives the target position (absolute or relative), the speed of the position curve, acceleration and
deceleration, and deceleration. The trajectory generator inside the servo will generate the target position curve command
according to the settings. The driver completes position control and speed control internally. Torque control. Commonly
used object dictionaries using pp mode are as follows:

index |subindex Name access type | type of data Unit Configuration
603Fh 00 error code RO UINT16 - chncgimgmuern;Eidon
6041h 00 status word RO UINT16 - Must be configured
6061h 00 Mode display RO INTS8 - Configure when needed
6062h 00 position command RO INT32 command unit | Configure when needed
6063h 00 position feedback RO INT32 encoder unit | Configure when needed
6064h 00 position feedback RO INT32 command unit | Configure when needed
606Ch 00 actual speed RO INT32 command unit/S | Configure when needed
60F4h 00 position deviation RO INT32 command unit | Configure when needed
60FCh 00 position command RO INT32 encoder unit | configure when needed
60FDh 00 Enter 10 status RO UINT32 - Configure when needed
6077h 00 actual torque RO INT16 0. 1% Configure when needed
6040h 00 control word RW UINT16 - Must be configured
6060h 00 control mode RW INT8 - Configure when needed
607Ah 00 target location RW INT32 command unit| Must be configured
6081h 00 Profile speed RW UDINT32. 1 nand unit/s | Must be configured
6083h 00 acceleration RW UDINT3Z | command unit/s? CRoen(?imqmuern;indon
6084h 00 deceleration RW UDINTS2  lconmand unit/s* |~ Recommenced
6065h 00 e?(gzgisc;\r;ed%\:‘?st,il‘?gld RW UINT32 command unit | Configure when needed
6067h 00 Posittki](:gsrﬁ(i)il(éhes RW UINT32 encoder unit | Configure when needed
6068h 00 Ioca\f\ll?nndngal RW UINT16 ms Configure when needed
6072h 00 Maximum t