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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




EtherCAT Bus Servo Driver User Manual

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.

-18-



EtherCAT bus servo drive user manual

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 torque RW UINT16 0. 1% Configure when needed
6091h 01 Motor resolution RW UINT32 - Configure when needed
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02 AXxis resolution RW UINT32 - 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

encoder

Target location 607Ah
Contour speed 6081h
Acceleration 6084h
Speed bump 6083h

Gear Ratio
6091-01h

6091-02h Torque feedback

6077h
1 Position feedback | l
+ N\ 6063h | ancoder| motor Torque filter 2007-06h N
— ~ - Torque limit '
Velocity feed forward l +| +
2008-14h (ooed ) Speed feedback
Speed filter Position Gain Egﬁilaﬁon 606Ch /™ Speed Rregulator
2008-13h 2008-03h -/ | 2008-01h, 2008-02h
A / .
+| )
+ Maximum speed
)

( Torque feedforward gain
limit 607Fh 2008-16h e
Torque feedforward filtering
(_2008-15h

PP mode control flow block diagram

7.7 Profile speed mode (PV mode)

Set 6060h to 3 and the drive is in pv mode. In this mode, the upper controller sends the target speed, acceleration, and
deceleration to the servo driver, and the speed and torque adjustment are performed internally by the servo. Commonly
used object dictionaries using pv mode are as follows:

index | subindex Name Access type | type of data Unit reg:;ﬂ?:;ﬁi%gn <
603Fh 00 error code RO UINT16 _ goencig)irgmuerngfidon
6041h 00 status word RO UINT16 - Must be configured
6061h 00 Mode display RO INT8 - 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
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
60FFh 00 target speed RW INT32 command unit/S| Must be configured
6083h 00 acceleration RW UDINT32 | command unit/S CRoencgi”amuer”é’fidon
6084h 00 deceleration RW UDINT32  |command uniys|  Recommended
607Fh 00 Maximum speed RW UDINT32  [command univs| ~ Fecgmmenced
606Dh 00 speed reacties RW INT32  |command unit/s|Configure when needed
606Eh 00 speed arrival window RW INT32 ms 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
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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target speed60FFh
acceleration 6083h
Deceleration zone6084h

|

Maximum speed

. 1imit607Fh

S d feedback
ﬂgggchee e Torque feedback

6077h

Encodery Motor

ain 2008-16h

regulato
2008-01h

Torque feed
forward

R e

+._ 2007-06h

( PV mode control flow block diagram )
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7.8 Profile torque mode (PT mode)

Set 6060h to 4 and the drive is in pt mode.

target torque 6071h and torque ramp constant :

-29-

In this mode,

the upper controller sends

the

index subindex Name access type of Unit Recommended
type data configurati
on
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
606Ch 00 actual speed RO INT32 command | Configure when
unit/S needed
6074h 00 Torque RO INT16 0. 1% Configure when
command 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
6071h 00 target torque RW INT16 0. 1% Must be
configured
6087h 00 Torque ramp RW UDINT32 0. 1%/S Recommended
configuration
607Fh 00 Maximum speed RW UDINT32 command Recommended
unit/s configuration
6072h 00 Vax i mum RW UINT16 0. 1% Recommended
torque configuration
60B2h 00 Torque bias RW INT32 0. 1% Configure when
needed
60EOh 00 Forward RW UINT16 0. 1% Configure when
torque limit needed
60E1h 00 Reverse RW UINT16 0. 1% Configure when
torque needed
limit
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(Enable)

- J

R

Torque ramp 608Fh
target torque 6071h

ﬁolarity607‘h

-

aximum speed
limit607Fh |

éd regulator speed feedback
2008-01h e
| | 2008-02h

Motor|Encoder

Tojque filter2007-06h .
Maximum torque6072h

Torque Teedback
6077h

PT mode control block diagram

7.9 Return to zero mode
(HOME mode)

Set 6060h to 6 and the drive is in HOME mode. The origin return mode is used to find the
mechanical origin and locate the positional relationship between the mechanical origin and the
mechanical zero point. Mechanical origin: a fixed position on the machine, which can correspond
to a certain origin switch and the motor Z signal. Mechanical zero point: Mechanically the
absolute 0 position. After the origin is returned to zero, the motor stop position is the
mechanical origin. By setting 607Ch, the relationship between the mechanical origin and the
mechanical zero can be set: mechanical origin = mechanical zero + 607Ch (origin offset). When
607Ch = 0, the mechanical origin and Mechanical zero point coincidence. Zero return mode 6098h

Please refer to the appendix. The dictionary of commonly used objects using hm mode is as follows

index subinde Name access type of Unit Recommen
X type data ded
configur
ation
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
6064h 00 p051t10n RO INT32 command Configure
feedback unit when needed
606Ch 00 actual Speed RO INT32 command Configure
unit/S when needed
6077h 00 actual torque RO INT16 0. 1% Configure
when needed
60FDh 00 Enter 10 status RO UINT32 - Configure
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when needed

60F4h 00 pOSItlon RO DINT32 command Recomended
deviation unit configuration
6040h 00 control word RW UINT16 - Must be
configured
6060h 00 control mode RW INT8 - Configure
when needed
6098h 00 Zero return RW INT8 - Must be
method configured
01 Return to Zero RW UINT32 command Must be
6099h unit/S -
Expressway configured
02 Return to zero RW UINT32 command Must be
low speed unit/s configured
609Ah 00 acceleration RW UDINT32 command Must be
. 2
unit/s configured
2005h 24 Return to zero RW UINT16 10ms Recommended
timeout configuration
60651’1 00 POSlthl’l RW UINTSZ command Configure
deviation unit when needed
excessive
threshold
6067h 00 Position reaches RW UINT32 Encoder Configure
threshold unit when needed
6068h 00 location arrival RW UINTIG ms

window

Configure
when needed
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09Ah

gear ratio
6091-01h

6091-02h Torque feedback

6077h

101quc
filter2007-06h
Torque limit

speed feedback

O

speed regulato
2008-01h. 2008-0

f":

7.9 Probe HOME mode control flow block diagram

function
description

The probe function is the position latch function. It can latch the position information (command unit)
when the external DI signal or motor Z signal changes. This series of servo supports enabling 2 probes at the
same time, and can simultaneously record the position information corresponding to the rising and falling
edges of each probe signal, and can latch 4 position information at the same time. Probe 1 can choose DI3 or
motor 7 signal as the probe signal, and probe 2 can choose DI4 or motor Z signal as the probe signal. When
using DI8 or DI9 as the probe trigger signal, the logic setting of the DI terminal must be consistent with the
60BS (probe function) setting, otherwise, the probe function is invalid. The relevant parameters for using the
probe function are as follows:

- sulbin Name defaul t Setting access type of Unit
value type data
dex

2003h 09 DI3 function 0 38 RW UINT16 -
selection

2003h 0A DI3 logic 0 2 RW UINT16 -
selection

2003h 0B DI4 function 0 39 RW UINT16 -
selection

2003h 0C DI4 logic 0 2 RW UINT16 -
selection

60B8 00 Probe function 0 4883 RW UINT16 -

60B9 00 Probe status 0 - RO UINT16 -

60BA 00 Probe 1 rising 0 - RO INT32 command
edge latch unit
position

60BB 00 Probe 1 falling 0 - RO INT32 command
edge latch unit
position

60BC 00 Probe 2 rising 0 - RO INT32 command
edge latch unit
position

60BD 00 Probe 2 falling 0 - RO INT32 command
edge latch unit
position
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7.7.1
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Functional description of 60B8h and 60B9h
index subin Function
dem Description
Bit0 0: Probe 1 is disabled; 1: Probe 1 is enabled;
Bitl 0: Probe 1 single mode; 1: Probe 1 continuous mode;
Bit2 Probe 1 trigger signal selection: 0: DI3; 1: 7 signal;
60B8h 00h
Bit3 reserve
Bit4 0: The rising edge of probe 1 is not enabled; 1: The

rising edge of probe 1 is enabled;

Bit5 0: The falling edge of probe 1 is not enabled; 1: The
falling edge of probe 1 is enabled;

Bit6~ Bit7 reserve;

Bit8 0: Probe 2 is not enabled; 1: Probe 2 is enabled;

Bit9 0: Probe 2 single mode; 1: Probe 2 continuous mode;
Bit10 Probe 2 trigger signal selection: 0: DI4; 1: Z signal;
Bitll reserve;

Bitl2 0: The rising edge of probe 2 is not enabled; 1: The

rising edge of probe 2 is enabled;

Bitl3 0: The falling edge of probe 2 is not enabled; 1: The
falling edge of probe 2 is enabled;

Bitl4d~ Bitlb |[reserve;
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60B9h

00h

Bit0 0: Probe I is not in action; 1: Probe 1 is
working;

Bitl 0: The rising edge capture of probe 1 is not
completed; 1: The rising edge capture of probe 1
is completed;

Bit2 0: Probe 1 falling edge capture is not completed;
1: Probe 1 falling edge capture is completed;

Bit3~Bit5 reserve;

Bit6 Probe 1 trigger signal selection: 0: DI3; 1: Z
signal;

Bit7 Probe 1 trigger signal monitoring: 0: DI3 low
level; 1: DI3 high level;

Bit8 0: Probe 2 is not in action; 1: Probe 2 is
working;

Bit9 0: Probe 2 rising edge capture is not completed;
1: Probe 2 rising edge capture is completed;

Bit10 0: Probe 2 falling edge capture is not completed;
1: Probe 2 falling edge capture is completed;

Bitl1~Bitl3 |[reserve;

Bitl4 Probe 2 trigger signal selection: 0: DI4; 1: Z
signal;

Bitl5 Probe 2 trigger signal monitoring: 0: DI4 low

level; 1: DI4 high level;
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7.8.2 Reading the probe latch position
The four position information of the probe are recorded in objects 0x60BA 0x60BD respectively. As shown in
the figure below, the probe 1 rising edge position latch function has been executed. By reading Ox60BA

(probe 1 rising edge position feedback latch value, command unit) Location information can be read. The
single probe works as follows :

60B8h
Bit0/Bit8

60B8h
Bit4/Bit5/Bitl2/ Bitl3

60B9h
Bit0/Bit8

60B9h
Bitl/Bit2/Bit9/Bitl0

I

60BAL™~ 60BDh

XXX YYy

S 2 I N I I

The continuous probe works as follows:

60B8h
Bit0/Bit8

GOBShT
Bit4/Bith/Bitl12/Bitl3

60B9h
Bit0/Bit8

60B9h
Bitl/Bit2/Bit9/Bitl0

~ 60BDh
60BAh XXX Yyy 222

A

60D5h~ 60D8h

I I
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8.1

Chapter 8 Parameter Description

1000 Group of object dictionary parameters

index

subindex

Name

Unit

Change
method

illustrate

Attributes

1000

00

Equipment type

cannot
be
changed

CIA standards

RO

1001

00

error register

cannot
be
changed

CIA designated
error register

RO

1008

00

Manufacturer equipment name

cannot
be
changed

RO

1009

00

Manufacturer hardware version

cannot
be
changed

RO

100A

00

Manufacturer software version

cannot
be
changed

RO

1018

00

Number of sub—indexes

cannot
be
changed

NONE

RO

01

Vendor ID

cannot
be
changed

NONE

RO

02

Product Code

cannot
be
changed

NONE

RO

03

Modify encoding

cannot
be
changed

NONE

RO

04

serial number

cannot
be
changed

NONE

RO

1C00

00

Synchronization management
communication type maximum
sub—index number

cannot
be
changed

RO

01

SMO communication type

cannot
be
changed

RO

02

SM1 communication type

cannot
be
changed

RO

03

SM2 communication type

cannot
be
changed

RO

04

SM3 communication type

cannot
be
changed

RO

1600

00

Number of mapping objects
supported by RPDO1

Live
changes

NONE

RW

01~0A

RxPDO mapping object group 1

Live
changes

Default RxPDO
mapping group 1

RW

1701

00

Number of mapping objects
supported by RPD0258

cannot
be
changed

RO

-36-




EtherCAT bus servo drive user manual

01~04 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1702 supported by RPD0259 be
changed
01~07 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1703 supported by RPD0260 be
changed
01~07 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1704 supported by RPD0261 be
changed
01~09 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1705 supported by RPD0262 be
changed
01~08 |mapping object cannot RO
be
changed
00 Number of mapping objects Live NONE RW
1A00 supported by TPDO1 changes
01~0A [TxPDO mapping object group 1 Live Default TxPDO RW
change S mapping group 1
00 Number of mapping objects cannot - RO
1BO1 supported by TPD0258 be
changed
01~08 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1B02 supported by TPD0259 be
changed
01~09 |mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1B03 supported by TPD0260 be
changed
01~0A [mapping object cannot - RO
be
changed
00 Number of mapping objects cannot - RO
1804 supported by TPD0261 be
changed
01~0A |mapping object cannot - RO
be
changed
1C12 00~01 [RxPDO allocation Live NONE RW
changes
1C13 00~01 [TxPDO allocation Live NONE RW
changes
1C32 00~0A [RxPDO management parameters Live NONE RO
changes
1C33 00~0A [TxPDO management parameters Live NONE RO
changes
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8.2 2000 Group Object Dictionary Parameters

8.2.1 2001 Group object dictionary (POl group parameter)

function |index subinde Predetermined Unit Factory Setting | Attribute| Type
code X Name area set up takes S
effect
PO1.02 | 2001 03 ' 0~ - - Stop RW Uint
. Servo drive po setting 12
number and
35 power on
again
P0O1.50 | 2001 32 Software - - - - RO Uint
version 16
number
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8.2.2 2002 Group Object Dictionary (P02 Group Parameters)
functio index subindex Predetermined Unit | pacto| Setting takes | Attributes| Type
n code Name area ry effect
set
up
P02.00| 2002 01 Control 9: EtherCAT Mode - 9 g;tetiih;tt‘flfens RO Uintl
mode effect 6
selection immediately
0: Incremental encoder shutdown
P02. 01} 2002 02 Encoder 1: Absolute encoder B 0 settings RW Uintl
type Power on again 6
selection
) 0: Take the CCW direction shutdown .
P02.02) 2002 03 Rotation as the forward direction N 0 settings RW Uintl
direction | 1: Take the CW direction Power on again 6
selection | @s the forward direction
0: Take the CCW direction shutdown .
P02. 03} 2002 04 Output as the forward direction B 0 settings R¥ Uintl
pulse (A leads B) Power on again 6
1: Take the CW direction
phase as the forward direction
(A lags B)
Servo 0: Coast to stop, The shutdown .
P02.05) 2002 06 enable OFF maintain free running - 0 setting takes RW Uintl
shutdown state effect 6
mode 1: Stop at zero speed and immediately
selection maintain free running
state
0: Coast to stop
P02.07| 2002 08 Overtravel | maintain free running - | the shutdown RV | Uintl
de state setting takes 6
stop m9 1: Stop at zero speed, effect
selection the position remains immediately
locked
2: Stop at zero speed and
maintain free running
state
P02. 08| 2002 09 Fault No. 1 0: Coast to stop, - 0 ggtetiﬂ];tt‘fg';s RW Uintl
shutdown maintain free running effect 6
mode State immediately
selection
P02.09| 2002 0A Delay from 0~500 ms | 250 | Kun settings RV | Uintl
brake take effect
output ON immediately 6
to command
reception
In static Run settings .
P02. 10| 2002 0B state, 1~1000 ms 150 take offect RW Uint]]
delay from immediately 6
brake
output OFF
to motor
de—
energizatio
n
PO2. 11| 2002 oc Rotating 0~3000 rpm| 30 | Run settings RV | Uintl
state, take effect 6
speed immediately
threshold
when brake
output is
OFF
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Rotating - Run settings .
P02. 12| 2002 0D state, 1~1000 ms 500 take effect RW Ulgtl
delay from immediately
servo
enable OFF
to brake
output OFF
. 0: Output warning The shutdown .
P02. 15| 2002 10 LED.warnlng information immediately a 0 setting takes RW Uintl
display 1: No warning message is effect 6
selection output immediately
P02. 21| 2002 16 .The - Q 40 - RO Uintl
minimum 6
value of
the
braking
resistor
allowed by
the driver
P02.22| 2002 17 Built-in - W 50 - RO Uintl
braking 6
resistor
power
P02. 23| 2002 18 Built-in - Q 50 - RO Uintl
braking 6
resistor
resistance
P02.24| 2002 19 Resistor 10~100 % g0 | The shutdown RW Uintl
heat setting takes 5
) ga ) effect
dissipation immediately
coefficient
0: Use built—in braking
. resistor The shutdown .
P02. 25| 2002 1A Braklng 1: Use external braking - 0 setting takes RW Uintl
resistor resistor and natural 6
. . effect
settings cooling immediatel
2: Use external braking y
resistor and forced air
cooling
3: No braking resistor is
needed, all depends on
capacitor absorption.
P02.26| 2002 1B External 1~65535 W ~ | The shutdown RW Uintl
braki setting takes 5
r? ng effect
resistor immediately
power
The shutdown .
P02. 27| 2002 1C External 1~1000 Q - setting takes RW Uintl
braking effect 6
resistor immediately
resistance
0: No operation The shutdown
P02.31| 2002 20 System | l: Restore factory values — - 0 e shutdow RW Uintl
(except P00/PO1 group) setting takes
parameter 6
P .| 2: Clear fault records effect
initializati . .
immediately
on
P0O2. 32| 2002 21 Panel | 0 99 corresponding to - | 50| Run settings RW | Uintl
default the PB group parameter take effect 6
d? aT number, setting bit 0 immediately
1sp ?y corresponds to speed
function

monitoring, setting bit
13 corresponds to pulse
monitoring

-40-



EtherCAT bus servo drive user manual

8.2.3 2003 Group Object Dictionary (P03 Group Parameters)
functio index subindex Predetermined Unit T Setting | Attri| Type
n code Name area set up takes | butes
effect
Setwthe hexadecimal code Run
P03.00| 2003 01 DI function | (0000 FFFF) corresponding to 0 Settings RW | Uintl
assignment tge DI function Power on 6
effective at| (FunIN.1 FunIN.16). After the .
power on 1 control power is turned on agatn
again, the DI function will be
effective immediately.
Set the corresponding
hexadecimal code (0000 FFFF) Run
P03. 01| 2003 02 DI function of the DI function - 0 Settings RW | Uintl
assignment | (FunIN. 17 FunIN.32). After the Powor on 6
effective at control power is turned on
power on 2 again, the DI function will be again
available immediately.
effect.
P03. 02| 2003 03 DIO terminal| 0~39, Refer to Chapter 4.5.1 14 Run RW | Uintl
function for instructions settings 6
selection
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Downtime
takes effect
Input polarity: 074 0. Indicates
low level is active
1. Indicates that high level is -
P03.03| 2003 | 04 DIO Terminal logic effective 0 Operation fpu | ;416
. . .. setting
selection 2. Indicates that the rising edge hutd
is valid shutdown
3. Indicates that the falling edge takes
is valid effect
4 Indicates that both rising and
falling edges are valid
0 ti
P03.04| 2003 | 05 | DIl Terminal function = 0~39, Refer to Chapter 4.5.1 for 15 cotting |RV | Uint16
selection instructions shutdown
takes effect
0 ti
P03.05| 2003 | 06 | DII Terminal function |  Refer to P03.03 instructions 0 eetting |RW | Uint16
selection shutdown
takes effect
0 ti
P03.06| 2003 | 07 | DI2 Terminal function | 0~39, Refer to Chapter 4.5.1 for 31 Sgifiégn RV | Uint16
selection instructions shutdown
takes effect
P03.07| 2003 | 08 | DI2 Terminal function |  Refer to P03.03 instructions 0 OzgifEQEH RV | Uint16
selection shutdown
takes
effect
. . Operation .
P03.08| 2003 | 09 DI3 Terminal function | 0~39, Refer to Chapter 4.5.1 for 0 setting RW | Uintl6
selection instructions shutdown
takes effect
P03.09| 2003 | OA DI3 Terminal function Refer to P03.03 instructions 0 Oggiiiégn RW | Uintl6
selection shutdown
takes
effect
. . Operation .
P03.10| 2003 | OB DI4 Terminal function | 0~39, Refer to Chapter 4.5.1 for 0 setting RW | Uintl6
selection instructions shutdown
takes effect
0 ti
P03.11| 2003 | 0C | DI4 Terminal function | Refer to P03.03 instructions 0 ggifiég“ RW | Uint16
selection shutdown
takes effect
Set the corresponding
DI function assignment hexadecimal code (OOOONFFFF) of Run .
P03.341 2003 | 23 effective at power-on 3 the DI function 0 Settings RW | Uint16
(FunIN. 33 "FunIN. 48). After the Power on
control power is turned on .
again, the DI function will be again
available immediately
effect.
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8.2.4 2004 Group Object Dictionary (P04 Group Parameters)

functior index subindex Predetermined Unit | pacto Setting Attri| Type
code Name area ry takes butes
set effect
up
P04.00| 2004 01 DOOterminal |0~20, Refer to Chapter 5.4.2 - | 1 Oggii;ég“ RW | Uintl6
functiPH shutdown
selection takes
effect
Output polarity reversal 0 .
PO4.01| 2004 02 DOOterminal setting: 0~1 -0 peii,lon RV | Uintl6
logic 0. Indicates that the output setting
selection |1s low level when it is valid shui?own
(the optocoupler is turned takes
effect
on)
1. Indicates that the output
is high level when valid
(optocoupler is turned off)
0 ti
P04.02| 2004 03 DOlterminal |0~20, Refer to Chapter 5.4.2 - | 5 zgiiiggn RV | Uintl6
function shutdown
selection takes
effect
P04.03| 2004 04 DOlterminal | Refer to PO4.01 instructions| - | 0 OzgiiEQQH RV | Uintl6
logl? shutdown
selection takes
effectOpe
ration
setting
shutdown
takes
effect
. Operation .
P04. 04 2004 05 D02 terminal |0~20, Refer to Chapter 5.4.2 - 3 setting RW Uintl6
function shutdown
selection takes
effect
PO4.05| 2004 06 D02 terminal | Refer to PO4. 0l instructions| - | 0 Ozsifiég“ RV | Uintl6
logic shutdown
selection takes
effect
Set whether the DO function Run
P04. 22 2004 17 DO source logic selected by the - 0 . RW Uintl6
. . settings
selection hardware DO terminals tak
(DO1™DO3) is determined by ot et
the actual status of the .e ?C
. . . immediate
drive or communication )
settings. Y
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functiol index subindex Predetermined Unit | Ractor Setting | Att| Type
y
n code Name area set up takes | rib
effect | ute
S
P05. 04 2005 05 First-order 0~6553. 5 ms 0.0 The RW | Uintl6
Low— shutdown
.OW pas§ setting
filter time takes
constant effect
immediat
ely
The .
P05. 06 2005 07 Average 0.0~128.0 ms 0.0 shutdown| KW | Uintl6
filter time Setting
constant takes
effect
immediat
ely
The .
P05. 16 2005 11 Clggr 0~2 - 0 shutdown RW | Uintl6
position setting
deviation takes
action effect
selection immediat
ely
Encoder Stop .
P05. 17 2005 12 Encoder Set the number of pulses for it 2500 settin RW | Uintl6
frequency | one revolution of the motor. and &
division power on
pulse again
number
P05.19| 2005 14 Speed feed | 0. No speed feedforward - 1 The RW | Uintl6
1. Internal speed feed shutdown
forward .
1 forward setting
contr9 2Use 60B1 as speed feed takes
selection | fopward of fect
immediat
ely
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P05. 31

2005

20

Return to origin mode

direction

decelerat
ion point

origin

0 forward

origin

origin

reverse

origin

origin

forward

7 signal

signal

reverse

7 signal

signal

forward

origin

signal

reverse

origin

Z
Z
Z
Z

signal

O Ol W[ Lo D] —

forward

Positive
limit

Positive
limit

7 reverse

Negative
limit

Negative
limit

8 forward

Positive
limit

7 signal

9 reverse

Negative
limit

7 signal

Set the default motor rotation,
deceleration point, and origin when
returning to zero

Encoder
unit

The
shutdow
n
setting
takes
effect
immedia
tely

RW

Uintlg

P05. 35

2005

24

Limit the time to fin
the origin

0~65535

10ms

S O O u

Run
setting
s take
effect
immedia
tely

RW

Uintlg

P05. 44

2005

2D

Encoder multi—turn
data offset

0~65535

Encoder
unit

shutdow
n
setting
S
Effecti
ve
immedia
tely

RW

Uintlg

P05. 46

2005

2F

absolute position
linear mode
positionBias low 32—
bit

—-2147483648~2147483647

Encoder
unit

shutdow
n
setting
S
Effecti
ve
immedia
tely

RW

Int32

P05. 44

2005

31

absolute position
linear mode
positionBias low 32—
bit

—-2147483648~2147483647

Encoder
unit

shutdow
n
setting
S
Effecti
ve
immedia
tely

RW

Int32

P05. 5(

2005

33

Absolute position
rotation mode
Mechanical gear ratio
(numerator)

1~65535

shutdow
n
setting
S
Effecti
ve
immedia
tely

RW

Uintlq

P05. 51

2005

34

Absolute position
rotation mode
Mechanical gear ratio
(denominator)

1~65535

shutdow
n
setting
S
Effecti
ve
immedia
tely

RW

Uint16
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POS. 5 2005 | 35 | moropiee POS IO 402147483647 Bncoden) o SMULIOW | gy | pineag
The number of pulses in setting
one circle is the lower S
32 bits Effecti
ve
immedia
tely
P05. 5/ 2005 | 37 Abselute position g o Encoder | shutdow gy i3
rotation mode, unit n
rotation setting
The number of pulses s
in one circle is the Effecti
lower 32 bits ve
immedia
tely
o . 0. Encoder unit shutdow .
P05. 61 2005 3E | Position arrival 1. Command unit - 1S RW | Uintl§
threshold unit setting
selection S
Effecti
ve
immedia
tely
8.2.6 2006 Group Object Dictionary (P06 Group Parameters)
function| index su Predetermin Unit | p.¢| Settin| Att Type
code I5imaless Name ed area ory g rib
set takes | ute
up effect S
Run .
P06. 04 2006 05 Jog speed 0~6000 rpm | 100 setting RW Uintl6
setting s take
value effect
immedia
tely
1. 1. Internal torque Run .
P06. 11 2006 0C Torque feedforward - 1 setting RW Uintl6
feedforward |2, 2Use 60B2 as s take
control external torque effect
selection feedforward immedia
tely
10 0~6000; When the
P06.15 | 2006 Zero speed command ppm | 10| R0 gy Uint16
. amplitude is less than setting
p981t10n or equal to the 2006— s take
fixed speed 10h setting value, the effect
threshold ;ervo motor en}eri . immedia
ero position locke
statep tely
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8.2.7 2007 Group Object Dictionary (P07 Group Torque Control Parameters)

function |index subind Predetermined Unit | poctor Sett | Attri| Type
y
code ex Name area set up ing | butes
take
S
effe
ct
Run .
P07. 05 2007 06 Torque 0~30. 00 ms 0.79 . RW | Uintl6
settin
command
. . gs
filter time take
constant offect
immedi
ately
Second Run .
P07. 06 2007 07 0~30. 00 ms 0.79 . RW | Uintl6
torque settin
command gs
filter take
time effect
constant immedi
ately
0. Positive and negative
internal torque limitsl.
Positive and negative external Run
P07. 07 2007 08 Torque limit|torque limits2.EtherCAT - 2 . RW | Uintl6
o . settin
source positive and negative external
torque limits3. The minimum gs
value of the positive and take
negative external torque and effect
the positive and negative immedi
external torque limit of ately
ETherCAT is the torque limit
(P-CL, N—CL)4. Positive and
negative internal torque and
ETherCAT positive and negative
external torqueSwitching
between partial torque limit
(P-CL, N—CL)
PO7.09 | 2007 0A Positive 0.0~300.0 % 300. 0 EZ?tin RW | Uint16
internal
.. gs
torque limit take
effect
immedi
ately
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P07.10| 2007 OB |[Negative internal 0.0~300.0 % 300.0 Run RW | Uintl6

¢ limit settings
orque limi take

effect
immediate
ly

PO7. 11| 2007 0C |Positive external 0.0~300.0 % 300.0 Run RW | Uintl6

¢ limit settings
orque limi take

effect
immediate
ly

P07. 12| 2007 0D |Negative external 0.0~300.0 % 300.0 Run RW | Uintl6

¢ limit settings
orque limi take

effect
immediate
ly

P07. 15| 2007 10 |emergency stop torque |0.0~300.0 % 300.0 Run . RW Uintl6
settings
take
effect
immediate

ly

0: Internal speed limit
1: EtherCAT external speed

P07. 17| 2007 | 12 |Speed limit source limit - o | Run RW | Uintl6
selection 2: Select via FunIN. 36 settings
2007-14h/2007-15h as internal take

speed limit ?ffecF
immediate

ly

Torque control Run

forward speed limit 0~6000 rpm 3000 settings RW | Uintl6

/Torque control speed take
limit 1 effect
immediate
ly

P07.19| 2007 14

Torque control Run .
negative speed 0~6000 rpm 3000 settings RW | Uintlf
limit/Torque control take
speed limit 2 effect
immediate

ly

P07.20| 2007 15

PO7.21| 2007 | 16 |Torque reaches 0.0~300.0 % 0.0 | Run RW | Uintl6

settings
reference value
take

effect
immediate
ly
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P07.22| 2007 17 |Torque reaches 0.0~300.0 % 20.0 Eiztin < RW | Uintl6
effective value &
take
effect
immediate
ly
P07.23| 2007 18 | Torque reaches 0.0~300.0 % 10.0 Eiztin < RW | Uintl6
invalid value &
take
effect
immediate
ly
PO7.40| 2007 | 29 | Spocd limited window 1, 5 5, ms | Lo| R RW | Uintlg
in torque mode settings
take
effect
immediate
ly
8.2.8 2008 Group Object Dictionary (PO8 Group Gain Parameters)
functioindex subindex Predetermined Unit | p o1y Setting | Attrib| Type
n code Name area ry takes utes
set effect
up
Run .
P08. 00| 2008 01 Speed loop |0.1~~2000.0 Hz 25.0 settings RW Uintl
gain take effect 6
immediately
Run .
P08. 01| 2008 02 Speed loop |0.15~-512.00 ms 31.83 settings RW Uintl
integration take effect 6
time immediately
constant
.. Run .
P08. 02| 2008 03 Position 0. 0~2000.0 Hz 40.0 settings RW Uintl
loop gain take effect 6
immediately
Run .
P08. 03| 2008 04 2nd speed 0. 1~2000. 0 Hz 40.0 settings RW Uintl
loop gain take effect 6
immediately
Run .
P08. 04| 2008 05 2nd speed 0. 15~512. 00 ms 40. 00 settings RW Ulgtl
loop take effect
integration immediately
time
constant
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Run .
PO8. 05| 2008 06 9nd position 0.0~2000.0 He | 64.0] cottings RV | Uintl
loop gain ‘Fake (?ffect 6
immediately
2nd gain
. 0. The first gain is
PO8. 08| 2008 09 mode setting ..\ ;" ice external DI for - 1 Eiztings RW | Uintl
P/PI switching take effect 6
1 Use gain switching immediately
according to the condition
setting of P08. 09
Gain -
. . 0.First gain fixed (PS
switchin
o & 1. Use external DI switching
condition (PS)
selection 2. Large torque command (PS)
P08. 09| 2008 0A 3. Large speed command (PS) - o | Run RV | Uintl
4. Large change rate of settings 6
take effect
speed command (PS) take etlec
5. Speed command high and immediately
low speed threshold (PS)
6. Large position deviation
(P)
7.With position command (P)
8. Positioning completed (P)
9.High actual speed (P)
10. With position command +
actual speed (P)
. Run .
P08. 10| 2008 0B Gain 0. 0~1000. 0 ms | 5.0 | gortings RV | Uintl
switching take effect 6
delay time immediately
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PO8.

11

2008

0C

Gain switching
level

0~20000

switching
conditions

According to

50

Run
setting
s take
effect
immedia
tely

RW

Uintl§

PO8.

12

2008

0D

Gain switching
time lag

0~20000

switching
conditions

] e

e

According to

30

Run
setting
s take
effect
immedia
tely

RW

Uintlg

PO8.

13

2008

OE

Position gain
switching time

0.0~1000. 0

ms

Run
setting
s take
effect
immedia
tely

RW

Uintlg

PO8.

15

2008

10

Load inertia ratio

0.00~120. 00

Run
setting
s take
effect
immedia
tely

RW

Uintlq

PO8.

18

2008

13

Speed feedforward
filter time
constant

0.00~64. 00

ms

Run
setting
s take
effect
immedia
tely

RW

Uintlq

PO8.

19

2008

14

Speed feedforward
gain

0.0~100.0

%

Run
setting
s take
effect
immedia
tely

RW

Uintlq

PO8.

20

2008

15

Torque feedforward
filter time
constant

0.00~64. 00

ms

Run
setting
s take
effect
immedia
tely

RW

Uintlq

PO8.

21

2008

16

Torque feedforward
gain

0.0~200.0

%

Run
setting
s take
effect
immedia
tely

RW

Uintlq

PO8.

22

2008

17

Speed feedback
filtering options

0. Disable speed feedback
average filteringl. Speed
feedback 2 times average
filtering2. Speed feedback
4 times average filtering3.
Speed feedback 8 times
average filtering4 Speed
feedback 16 times average
filtering

The
shutdow
n
setting
takes
effect
immedia
tely

RW

Uintlq

P08.

23

2008

18

Speed feedback
low—pass filter
cutoff frequency

100~4000

Hz

400

Run
setting
s take
effect
immedia
tely

RW

Uint16

PO8.

24

2008

19

Pseudo-—
differential

0.0~100.0

100.

Run
setting
s take

RW

Uintl{g
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feedforward effect
control immedia

.. tely
coefficient

8.2.9 2009 Group Object Dictionary (P09 Group Self-tuning Parameters)

function/index sub Predetermined Un Setting | Attri| Type

) Facto
code ficles Name area it| ry takes | butes
set effect
up

0. Parameter self-
adjustment is invalid,
manually adjust the gain Run
P09. 00 | 2009 01 |Self-adjusting |parameters; - 0 . RW | Uintl6

. settings
mode selection | 1. Parameter self-

adjusting mode, using the take
rigidity table to effect
automatically adjust the immediate
gain parameters; ly
2. Positioning mode, use
the rigidity table to
automatically adjust the
gain parameters;
3. Parameter self-
adjusting mode with
friction compensation;
4. Positioning mode with
friction compensation
P09. 01 | 2009 02 |Group 1 0~31 - 12 zzztings RW | Uintl6
rigidity level take
selection offoct
immediate
ly
0. The adaptive notch
filter is no longer
) updated Run )
P09. 02 | 2009 03 |Adaptive noFch 1. Adaptive notches are - 0 settings RW Uintl6
mode selection |effective (the third take
group of notches) effect
2.2 adaptive notches are immediate
effective (3rd and 4th ly

set of notches)

3. Only test the
resonance point, which is
displayed in P09. 24

4 Restore the values of
the 3rd and 4th groups of
notches to factory
settings

0. Turn off online

P09. 03 | 2009 04 |Online inertia | . .. . . RW | Uintl6
. L. X inertia identification
identification . . .
1. Turn on online inertia
mode

identification and change
slowly

2. Turn on online inertia
identification, general
changes

3 Turn on online inertia
identification and change
quickly
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Run .
P09.04 | 2009 05 Low 0. Manually set vibration 0 settings RW | Uintl6
frequency frequency take
resonance 1. Automatically identify effect
. vibration frequency immediate
suppression Iy
mode
selection
P09. 05 | 2009 06 i 0 The RW | Uintl16
: Offline 0. Positive and negative shutdown n
inertia triangle wave mode setting
identificati 1-JOG jog mode takes
effect
on mode ) .
] immediate
selection ly
Th
P09. 06 | 2009 07 Tnertia 100~1000 500 shﬁtdown RW | Uintl16
identificati setting
. takes
on maximum offoct
speed immediate
ly
Accelerate t Th
P09. 07 | 2009 08 | po o e 0 120~800 mo125 | o iqonn | RW | Uintl6
during inertia S setting
identification takes
speed time effect
constant immediate
ly
P09. 08 | 2009 oy Maiting time 150 15000 m 800 | h° RW | Uintl6
after shutdown
completion of S setting
single inertia takes
identification effect
immediate
ly
Complete singl
P09. 09 | 2009 on Soeb CH SHE 0 00~2. 00 - - RO | Uintl6
identification
of motor
Number of turns
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Run settings

P09.12| 2009 | 0D Group 1 notch 50~4000 Hz | 4000 | O SO PSSRW | Uintle
frequency immediately
R tti
P09. 13| 2009 | OF Group 1 Notch  0~20 - 2 | take offect [RW | Uintl6
Width Class immediately
R tti
P09. 14| 2009 |  OF Group 1 Notch 0~99 - 0 | tore otfons RV | Uintl6
Dep‘th Ra‘tlng 1mmed1ately
Run settings .
P09. 15 2009 | 10 Group 2 notch 50~4000 Hz | 4000 0 PCLSPRW | Uintle
frequency immediately
P09. 16| 2009 | 11 Group 2 Notch 0~20 - 2 IEZEQS;;;‘%S RV | Uintl6
Width Class immediately
P09. 17| 2009 | 12 Group 2 Notch 0~99 - 0 EZE:S}EES? RV | Uint16
Depth Rating immediately
R tti
P09. 18| 2009 | 13 Group 3 notch | 50~4000 Hz | 4000 | (op “orpe SO RW | Uint16
frequency immediately
R tti
P09.19| 2009 | 14 Group 3 Notch 0~20 - 2 | e et SRW | Uint16
Width Class immediately
Run settings .
P09.20 2009 | 15 Group 3 Notch 0~99 - 0 | take offect RW | Uint16
Depth Rating immediately
R tti
P09.21| 2009 | 16 Group 4 notch 50~4000 Hz | 4000 (oo cper st RW | Uintl6
frequency immediately
3 Run settings .
P09.22| 2009 | 17 Group 4 Notch 0~20 2 | iore ettort RW | Uint16
Width Class immediately
Run settings .
P09.23| 2009 | 18 Group 4 Notch 0~99 - 0 | take offect RV | Uintlé
Depth Rating immediately
P09. 24| 2009 19 Resonance 0~2 Hz 0 - RO Uintl6
frequency
identification
results
Run settings .
P09.30| 2009 | IF Torque 0. 0~100. 0 % 0.0 | tako offect RW | Uint16
disturbance immediately
compensation gain
Torque Run settings .
P09. 31| 2009 20 disturbance 0. 00~25.00 ms 0. 50 take offect RW Uintl6
observer filter immediately
time constant
Run settings .
P09. 38| 2009 27 IOW frequency 1.0~100.0 Hz 100.0 take effect RW Uintl6
resonance immediately
frequency
_ B Run settings .
P09. 39| 2009 28 LOW frequency 0 10 2 take effect RW Uint16)

resonance

frequency filter

setting

immediately
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8.2.10  200A group object dictionary (POA group fault and protection
parameters)
function | index sub Predetermine Unit | paeto Setting | Attri| Type
code e Name d area ry takes | butes
set effect
up
Power inpu‘t 0. Enable fault R
A . un .
POA. 00 200A 01 phase loss prohibition warning -1 0 settings RW | Uint
. 1. Enable faults and K 16
protection warnings ;? e
selection 2. Disable faults and © e'ct
. immediate
warnings
ly
Absolute 0. Disable absolute Th
o S e .
POA. 01 200A 02 position position limit - 0 shutdown RW | Uint
L. 1. Enable absolute . 16
limit position limit set;ilng
settings 2. Enable absolute tfaf ©s
position limit after © e.ct
. immediate
origin return
ly
Run .
POA. 03 200A 04 Power—off | ¢ po not perform power— - 0 settings RW | Uint
save of f' save take 16
function 1. Execute power—off effect
enable save immediate
. ly
selection
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The .
POA. 04 200A 05 Motor 50~300 % 100 | <hutdown RW | Uint
overload setting 16
) takes
protection effect
gain immediate,
ly
Overspeed 0: Max Speed X1. 2; Run
POA. 08 200A 09 1~10000: 200A-09h~Max rpm 0 . RW | Uint
fault spoedX settings 16
threshold 1. 2: take
effect
immediate
ly
POA. 12 200A 0D - 1 Run RW | Uint
: Overrun 0. No speed protection settings n
protection 1. Turn on speed take 16
function protection effect
enabled immediate
ly
Judgment of low Enco Run .
POA. 16 200A 11 frequency 1~1000 der 5 settings RW | Uint
resonance unit take 16
position effect
deviation immediate
threshold ly
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POA.25 | 200A 1A Speed Feedback 0~5000 ms| 50 The RW | Uint
display value shutdown
filter time setting 16
constant takes
effect
immediate
ly
0. Open motor overload The .
POA. 26 200A 1B Motor overload detection - 0 h RW | Uint
. shutdown
shield enable 1. Shield motor overload setting 16
warning and fault takes
detection effect
immediate
ly
POA. 27 200A 1C Speed DO 0~5000 ms 10 shjgg;wn RW | Uint
filter time setting 16
constant takes
effect
immediate
ly
Quadrature shutdown .
POA. 28 200A 1D encoder 0~255 25ns| 30 settings RW | Uint
filter time Power on 16
constant again
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POA. 32| 200A | 21 Locked rotor 10~65535 ms 200 segi?;gs RW Uintl6
over—temperature take
protection time effect
. immediate
window ly
Run .
POA. 33 200A | 22 Stalled rotor 0. Shield motor stalled B 1 settings RW Uint16
over—temperature rotation over—temperature take
. protection detection effect
protection 1 Enable motor stall over— immediate
enabled temperature protection ly
detection
Encoder multi- 0. No shielding The i
POA. 36 200A | 25 turn overflow 1. Shield - 0 | shutdown| RV | Uintl6
fault selection setting
takes
effect
immediate
ly

8.2.11 200B group object dictionary (POB group monitoring parameters)

For specific parameters, please refer to Chapter 5.1.6

8.2.12  200C group object dictionary (POC group communication parameters)

functig index subi Name PFEdﬂgig:ned Unit e Sett | Attri| Type

n code ndex set up| 1ng | butes
take
S
effe
Cl

R
POC. 00|  200C 01 drive 1~247 -1 sottil RW | Uint16

address ngs
take
effec

immed
iatel

0. 2400 Kbp/s
baud 1. 4800 Kbp/s

aud rate 2.9600 Kbp/s Run .
POC. 02| 200C 03 setting 3. 19200 Kbp/ o 5 o] RW | Uint16
4. 38400 Kbp/s ngs
5.57600 Kbp/s take

effec

Serial port

immed
iatel
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MODBUS data

0. No parity, 2 end bits

Run

POC. 03] 200C 04 format 1. Even parity, 1 end bit h setti RW | Uintl6
2. 0dd parity, 1 end bit ngs
3. No parity, 1 end bit take
effec
t
immed
iatel
y
Site name For the master station
POC. 04 200C 05 corrected whose station number is - - RO Uintl6
automatically assigned, the
station number assigned to
the slave station when
using EtherCAT
communication is displayed.
site alias | For a master station that The
POC. 05| 200C 06 cannot automatically - shutd RW | Uintl6
assign a station number,
when using EtherCAT own‘
. . setti
communication, set the
slave station number ne
through this object. takes
effec
t
immed
iatel
y
0.Do not save
1. 2000h series object
POC. 13| 200C OF Vhether the 1 gjctionary is written - Run T oy | Uintie
communication and stored in EEPROM sett1
write functipn after communication nes
code value is 2.6000h series object take
updated to dictionary is written effec
EEPROM and stored in EEPROM ot
after communication %mmed
3. The object latel
dictionary of 2000h y
series and 6000h series
is written and stored
in EEPROM after
communication
EtherCAT sync Run .
POC. 35| 200C 24 interrupt lost 4~20 lms cotti RW | Uintl6
Disallowed ngs
times take
effec
t
immed
iatel
y
POC. 36 200C 25 Port0 port 0~65535 W - | Ro | vinti6
’ CRC check
error
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POC. 37| 200C 2 Pocrhtelclfoerrtrocfc 0~65535 W0 - RO | Uintl16
error
POC. 38| 200C 27 Port 0, 1 data 0~ 65535 voloo ~ | RO | Uint16
forwarding
error
POC. 39 200C 28 Processing unit 0~65535 W 0 - RO Uint16
and PDI errors
POC. 40 200C 29 Port 0, 1 link 0~65535 W 0 - RO Uint16
lost
. . The .
POC. 42 200C 2B Synchronizatior 0~1 - 0 RW Uintl6
shutd
error own
monitoring modé setti
setting ng
takes
effec
t
immed
iatel
y
0: The driver working
sequence is
asynchronous with the
host computer The
POC. 43 200C 2C Sync mode synchronization clock. - 2 <hutd RW Uint16
settings 1: Suitable for the own
host computer setti
synchronization ng
performance indicators takes
to meet effec
In the case of lus t
jitter (standard immed
performance index of iatel
EtherCAT master v
station). 2: Suitable
for host computer
synchronization
performance indicators
exceeding
In the case of lus
jitter (standard
performance indicator
of EtherCAT master
station)
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Synchronization |0~2000: Used to set the jitter The
POC. 44| 200C | 2D error threshold range of the synchronization 1nm 500 shutdown RW Uint16
signal allowed when the driver .
works in synchronization 1 mode Si;ﬁézg
(200C-2Ch=1). offoct
immediate
ly
. 0: Disable location caching The .
POC. 45| 200C 2E Loca‘tlon Cache 1: Enable location cache - 1 shutdown RW Uintl6
settings setting
takes
effect
immediate
ly
poc. 46 200c | 2¢ | CSP position | 1™7: the counting threshold - 3 Run pw | Uint1s
command increment when the position command settings
. increment exceeds the maximum take
excesslve position command increment effect
threshold immediate
ly
poc. 47 200c | 30 | CSP position | 0765535; the count value when - 0 - | RO | Uint16
command increment the position com@and 1ncre@ent
. exceeds the maximum position
too large times command increment threshold
8.2.13 200D group object dictionary (POD group auxiliary function
parameters)
functioinde sub Name Predetermined Unit e Setting | At Type
n code| x Sincle area set up| takes | tr
effect ib
ut
es
POD. 00| 200D 01 software . - 0 The 1 oyl vintie
0. No operation shutdown
reset 1. Enable setting
takes
effect
immediat
ely
POD. 01| 200D 02 Fault reset 4 - 0 The 1 oyl vintie
0.No operation shutdown
1. Enable setting
takes
effect
immediat
ely
POD. 02| 200D 03 Offline - - - Run 1 py| vint16
settings
inertia take
identificatio effect
. immediat
n function ely
POD 03 200[) 04 Inltlal angle 1. Enable - - - RW U1nt16
recognition
POD. 05/ 200D 06 Emergency . - 0 Run 1 gyl Uint1e
0. No operation settings
shutdown 1. Enable emergency take
shutdown effect
immediat
ely
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POD. 11| 200D 0C JOG trial (comes with filter) - - - RW| Uintl16
operation
function
DIDO forced .
input and 0. No operation
b1 1. Force DI to be Run .
POD. 17| 200D 12 output enable enabled and force DO to - 0 settings RW| Uintl16
be disabled. take
2. Force DO to enable, effect
force DI to disable immediat
3. Force DIDO to be ely
enabled
4. EtherCAT control
forces DO to be enabled
and forces DI to
disable.
R
POD. 18| 200D 13 DI forced 0~0x01FF - 0x01FF setgg;gs RW| Uintl16
input given take
effect
immediat
ely
Run .
POD. 19| 200D 14 DO forces 0~0x001F 0 settings RW| Uintl16
output given take
effect
immediat
ely
Absolute . The
POD. 20| 200D 15 encoder reset 0.No operation - 0 shutdown RW| Uintl6
1. Reset fault
enable 2. Reset fault and multi- setting
turn data takes
effect
immediat
ely
8.3 6000 Group of object dictionary parameters
object subindex . Factory . Att
dictionaryl Name scope unit | o4 up Setting - Type
takes ute
effect S
603F 00 error 0~65535 - - RO Uintl6
code
Operation .
6040 00 control 0~65535 setting RW Uintl6
word shutdown
takes
effect
6041 00 status 0~xFFFF - - RO Uintl6
word
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Quick . Operation
605A 00 shutdow 0~7; Refer to Appendix 1 - setting RW INT16
n mode shutdown
selecti takes
on effect
choose
Tempor . Operation
605D 00 1~3; Refer to Appendix 1 - . RW INT16
ary setting
shutdo shutdown
wn takes
method effect
select
ion
0 ti
6060 00 Servo 0~10; Refer to section 7.2 1 - ngiiégn RW INTS
mode shutdown
selecti takes
on effect
6061 00 Run 0~10 - - RO INT8
mode
display
6062 00 |positio - R, - RO Dint32
n
command
Encod
6063 0 |positio - neode - RO Dint32
n unit
feedbac
k
6064 00 |positio - R, - RO Dint32
n
feedbac
k
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Position comman Operation .
6065 00 deviation 0~2147483647 d 1048576 setting RW UDint32
excessive unit shutdown
threshold takes
effect
Encoder Operation
6067 00 Position 0~2147483647 unit 734 setting RW UINT32
reaches shutdown
takes
threshold offect
6068 | 00 Location 0~65535 ms 16 | Operation| gy UINT16
arrival setting
window time shutdown
takes
effect
command
606C 00 actual speed - unit/s - - RO INT32
Operation
606D 00 Speed reaches 0~65535 rpm 10 setting RW UINT16
threshold shutdown
takes
effect
Speed arrival 0 ti
606E | 00 | Srdou tima 0~65535 ms 0 eetting | RV UINT16
shutdown
takes
effect
Operation
— ~ 0
6071 00 target torque 4000~4000 0. 1% 0 setting RW UINT16
shutdown
takes
effect
. Operation
6072 00 Maximum 0~4000 0. 1% 5000 setting RW UINT16
torque shutdown
takes
command offect
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6074 00 Torque -5000~5000 0. 1% 0 - RO INT16
command
6077 | 00 |actual torque ~5000~5000 0. 1% 0 - RO INT16
6074 | 00 target 2147483648 2147483647 | O 0 Operasionl gy INT32
location shutdown
takes
effect
607C | 00 |Origin offset 2147483648 ~2147483647 C?ﬁ“ﬂ“d 0 Ogiitirllz“ RW INT32
shutdown
takes
effect
607D | 01 Minimum ~2147483648~2147483647 e | 2| erEon) gy INT32
location unit shutdown
.. takes
limit effect
607D | 02 Max imum 2147483648 ~2147483647 u:eetrtfnlgt 9! Ozgiiﬁgn RW INT32
location unit shutdown
.. takes
limit effect
Command Set the polarity of
. position command
polarity
speed command and 0 i
607E 00 torque command. - 0 perarion ey UINTS8
Bit0 Bit4: Undefined; setting
. shutdown
Bit5: Torque command K
polarity; Bit6: Speed takes
. effect
command polarity;
Bit7: Position
command polarity; ON:
Negate the command.
command Operation
607F | 00 |Maximum speed 0~2147483647 i) IR Bt I UINT32
shutdown
takes
effect

-57-




EtherCAT bus servo drive user manual

U 0 ti
6081 | 00 Contour 0~2147483647 speed 0 eetting | RW UINT32
running Speed unit ShUtdOWH
takes
effect
. command Operation
6083 | 00 Profile 0~2147483647 anit/s| 100000 | ociiing | RW UINT32
acceleration shutdown
takes
effect
d 0 ti
6084 | 00 Profile 0~2147483647 it/ 100000 | RUETOR R UINT32
deceleration shutdown
takes
effect
command Operation
6085 | 00 | Emergency 0~2147483647 anit/s| 100000 | Ut RW UINT32
stop shutdown
. takes
deceleration offect
6086 | 00 Operating 0-Linear - 0 - RW INT16
curve
selection
N 0 ti
6087 | 00 | Torque ramp 0~2147483647 0. 1%/S 9”1 Zgiiiégn RW UINT32
shutdown
takes
effect
6091 | 01 1~2147483647 - 1 Run RW UINT32
Motor settings
resolution take
effect
immediate
ly
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. Run
6091 02 Axis 1~2147483647 - 1 settings RW UINT32
resolution take
effect
immediate
ly
6098 | 00 | Zero return | 1~35: Refer to Appendix 2 for - 0 Ozziﬁg“ RW INTS
method return to zero mode. shutdown
takes
effect
d 0 ti
6099 | 01 Return to 0~2147483647 Cmiers| 131072 | ORI RW UINT32
Zero shutdown
takes
Expressway offoot
comman Operation
6099 | 02 Return to 10~2147483647) | 13107 | 70 Ve | RV INT32
zero low unit/ shutdown
speed S takes
effect
d 0 ti
609A | 00 Return to 0~2147483647 e 100000 Zgiiiégn RW DUINT32
7610 shutdown
. takes
acceleration offect
Lo B Ag comman Operation
60B0 | 00 position 2147483648~2147483647 p 0 cotting | R INT32
offset unit shutdown
takes
effect
d 0 ti
60Bl | 00 | speed bias 2147483648 ~2147483647 it/ 0 eetting | RV INT32
shutdown
takes
effect
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. Operation
60B2 00 Torque bias -5000~5000 0.1% 0 setting RW INT16
shutdown
takes
effect
Operation
60B8 | 00 | probe mode 0~65535 - 0 setting | RV | UINTI6
shutdown
takes
effect
60B9 00 Probe status 0~65535 - 0 - RO UINT16
60BA | 00 Probe 1 ~2147483648~2147483647 comnand 0 - RO INT32
rising edge unit
position
value
60BB | 00 Probe 1 ~2147483648~2147483647 command 0 - RO INT32
falling edge unit
position
value
60BC | 00 Probe 2 ~2147483648~2147483647 comnand 0 - RO INT32
rising edge unit
position
value
60BD | 00 Probe 2 ~2147483648~2147483647 comnand 0 - RO INT32
falling edge unit
position
value
60E0 | 00 Forward 0~5000 0. 1% 5000 Ozgff’;(gm RW UINT16
torque limit shutdown
takes
effect
0 ti
60EL | 00 Reverse 0~5000 0. 1% 5000 ‘S’gffirllgn RW | UINTL6
torque limit shutdown
takes
effect
bit0"bit7: The lower 8 bits are
01 | Supported zero used to display the supported
60E3 ~ reEurn method zero return method. Bit8: - - - RO UINT16
1F 1 Supported Whether to support relative
zero return position zero return
method 31 Bit9: Whether to support
absolute position zero return
0: Absolute position return
to zero. After the origin
Actual return is completed, position Operation
60E6 00 position feedback 6064 is set to B 0 setting RW UINT8
calculation origin offset 607Ch; shutdown
method 1: Relative position return takes
to zero. After the origin effect
return is completed, the
position feedback 6064 will
superimpose the position
offset 607Ch on the original
basis.
d
60F4 | 00 position Display position deviation | “7 - - RO | DINT32
deviation
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position Position command 60FC (encoder Fncoder
60FC | 00 command unit) = position command 6062 unit - RO DINT32
(command unit) X electronic
gear ratio (6091)
Bit 2
0 Reverse overtravel
switch
1 Forward overtravel
switch
2 Origin switch
60FD | 00 DI state 16 Z Signal - - RO DINT32
17 probe 1
18 probe 2
20 DIO
21 DI1
22 DI2
23 DI3
24 DI4
Bit0 of 60FE-Olh: brake Operation
60FE 01 physical output output; when 200D-12h=4, the - setting RW UINT32
DO output is controlled by the shutdown
bits of 60FE-01h and 60FE-02h: takes
effect
60FE-01h | 60FE-02h .
60FE | 02 | Physical output| |D0O0 | Bitl6 Bitl6 - Operation| g | yyypag
enable D01 Bitl? Bitl7 setting
D02 | Bitls Bit18 Sll:tkioswn
effect
60FF | 00 target speed ~2147483648~2147483647 command Operation| g, INT32
unit/S setting
shutdown
takes
effect
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Chapter 9 Troubleshooting

9.1 Fault and warning code table

9.1.1 Fault code table (to reset the fault, you need to cancel the enable first)

. Error
Displa code |Warning name | Reset |Warning phenomena and treatment methods
y
(603Fh)
1. If the function code parameter value of group P02 and subsequent groups
P02 and above exceeds the upper and lower limits, re-initialize the parameters;
Er101 | ox6320 |9rOUP no 2. If the power is Iostl during the process 9f writing parameters, the
parameter parameters will be rewritten after powering on;
abnormality 3. Reset the motor model and driver model, and initialize the parameters;
4. The drive EEPROM is abnormal, replace the drive.
Programmable
Er.102 | 0x7500 Iogp . no |MCU related hardware is damaged, replace the driver.
configuration
failure
Programmable
Er.104 | 0x7500 |logic interrupt| no |MCU related hardware is damaged, replace the driver
fault
1. When EEPROM reads/writes function codes, the total number of
function codes is abnormal and the parameters are initialized;
Internal . . .
2. The range of the function code setting value is abnormal, and the
Er.105 | 0x6320 |program no N
excention parameters are initialized;
P 3. Initialize and power on again. If the alarm still occurs, replace the
driver.
1. Unable to write parameter values to EEPROM and initialize
Parameter parameters;
Er.108 | 0x5530 storage failure MO 15 Initialize and power on again. If the alarm still occurs, replace the
driver.
Er.111| 0x6320 | Internal failure no |Initialize and power on again. If the alarm still occurs, replace the driver.
Product . :
) The motor model and driver model match incorrectly. Please contact
Er.120 | 0x7122 |matching no
failure after-sales personnel to check the motor model.
Servo ON DI port parameter configuration failure, recheck the DI function and VDI
Er.121 | 0x5441 |command yes . , .
. : function configuration
invalid fault
Absolute
position mode The absolute value motor model does not match, or the motor model is
Er.122 | 0x7122 | product no |set incorrectly. Please contact after-sales personnel to check the motor
matching model.
failure
DI function ) . . .
Er130 | 0x6320  duplicate yes DI pqrt parameter _conﬂgyr_a_tpn fgllure, recheck the DI function and VDI
. function configuration or initialization parameters.
assignment
DO . function The DO function number exceeds the number of DO functions. Recheck
Er.131 | 0x6320 |allocation yes . ) . L
the DO function configuration or initialization parameters.
exceeded
The data in the When the driver reads the parameters in the encoder ROM area, it finds
motor ROM is that the parameters are not stored, or the parameters are inconsistent
checked with the agreed values.
Er.136| 0x7305 incorrectly  or N9 4. Check the motor model and driver model;
the parameters 2. Check whether the motor encoder line is correct and check whether
are not stored. the connector is reliably connected;
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3. Check whether the encoder line receives interference and rewire it.

Hardware detects overcurrent;

1. Check whether the motor power wire U V W is connected correctly and
whether there is any reverse connection or phase loss;

2. There is a short circuit in the U V W wire, or there is leakage in the
connection between the motor coil and the shell. Replace the motor wire
or test the motor;

3. Caused by poor contact of the encoder wire, check or replace the
encoder wire;

Er.201 | 0x2312 |Overcurrent 2 no |4. The load is too heavy, first test the motor without load to see if it is
normal;
5. The acceleration and deceleration are too fast, increase the
acceleration and deceleration time of the program;
6. If the gain parameters have been adjusted, check whether the gain is
set too high, reduce the gain and then test;
7. If the braking resistor is too small or short-circuited, use the internal
braking resistor to test first;
8. The drive is damaged, replace the drive;
D/Q axis Abnormal current feedback causes the internal register of the driver to
Er.207 | OXOFFF |current yes o
overflow. Replace the driver;
overflow fault
1. MCU communication timeout, replace the driver
2. Encoder communication times out, check whether the encoder cable is
connected properly, or replace the encoder and reconnect it;
3. The motor encoder is faulty, replace the motor and test;
System : ! .
sampling 4 The current sampling . times out,_ check wh_ether_ there is any
Er.208 | OXxOFFF . . no |interference from large equipment on site, add an isolation transformer,
operation timed .
out and re-wiring; _ N _ _
5. When the high-precision AD conversion times out, check the analog
input wiring to see if there is any interference, and connect it with a
shielded wire;
6. The drive is damaged, replace the drive;
During the power-on self-test of the driver, an abnormality in the motor
Output  short phase current or bus voltgge was Qetgcted.
Er210 | 0x2330 |circuit ol no I1ir.“;l';he power line U V W is short-circuited to the ground, check the motor
ground 2. The motor coil is short-circuited to the casing, replace the motor;
3. The drive fails. Replace the drive.
The driver performs angle identification and finds that the phase
sequence of the driver UVYW and the motor UVW does not match.
Phase 1. The electrical angle of the motor encoder does not match, reset the
Er.220 | OXOFFF no .
sequence error motor parameters and perform self-learning;
2. The U V W phase sequence is reversed, so check the motor power
line;
In the torque control mode, the direction of the torque command is
opposite to the direction of the speed feedback; or in the position or
speed control mode, the direction of the speed feedback is opposite to
the speed command;
1. The U V W phase sequence is reversed, so check the motor power
Er.234 | OXOFFF |Motor stalls no |line;

2. Interference signals cause the initial phase detection of the motor rotor
to be incorrect. Power on again and check the wiring;

3. The encoder model is wrong or the wiring is wrong. Replace the motor
or encoder wire;

4. Driver failure, replace the driver;
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DC bus voltage exceeds fault value 420V
1. Measure the power supply voltage. If the grid voltage is too high or
unstable, a voltage regulator needs to be added;
2. The braking resistor fails. When the power is completely cut off,
measure the resistance between driver B1 and B3. If it is infinite, the
. L internal braking resistor is damaged and the driver needs to be replaced;
Main circuit . . . . o
Er400| 0x3210 |electrical yes 3. The resistance of_the bra}kmg resistor is too large. Replace it with a.40
overvoltage ohm or 5Q ohm brakl_ng reS|stor. Please contact after-sales personnel;
4. The grid voltage is high, and the motor accelerates and decelerates
too fast, increase the acceleration and deceleration time;
5. Monitor POB-26 to see if the bus voltage matches the grid voltage. If
the difference is too large, the driver may be damaged and the driver
needs to be replaced. The corresponding bus voltage of 220V AC is
310V.
The DC bus voltage is 200V lower than the fault value
1. The main circuit power supply is unstable or loses power. Recheck the
Main circuit wiring or add a voltage regulator;
Er.410| 0x3220 |electrical yes | 2. Monitor POB-26 to see if the bus voltage matches the grid voltage. If
undervoltage the difference is too large, the driver may be damaged and the driver
needs to be replaced. The corresponding bus voltage of 220V AC is
310V.
Main circuit
Er.420 | 0x3130 |electrical phase| yes |The servo drive is faulty, replace the drive.
loss
Er.430| 0x3120 Control voltage yes | The servo drive is faulty, replace the drive.
undervoltage
The actual speed of the servo motor exceeds the overspeed fault
threshold
1. The U V W phase sequence of the motor cable is wrong, check the
motor wiring;
Er500 | 0x8400 |speed alarm yes 2. The motor para!me.ters are incorrect. Reset the motor parameters and
perform self-learning;
3. The input command exceeds the overspeed fault threshold;
4. The motor speed is overshooting and the gain parameter setting is
unreasonable. Test after initializing the driver parameters;
5. Driver failure, replace the driver.
The output pulse frequency exceeds the frequency upper limit allowed by
Pulse  output the hardware
Er.510 | 0xOFFF too fast ¥ | Reduce P05-17 (encoder frequency division pulse number) so that the
output pulse frequency is less than the allowed frequency upper limit.
Angle " The motor self-learning fails. Check whether the encoder cable is normal
Er.602 | OXOFFF |recognition yes .
failed and whether the encoder type is correct.
1. The motor model or driver model is set incorrectly. Please contact
Er610 | 0x3230 |Drive overload yes after-sales personnel to check the parameters;
2. Monitor the drive load rate PB-02 to see if overload causes an alarm;
3. If the motor is stalled, first rule out the motor stall condition before
testing, or remove the motor and test without load;
4. The gain parameter setting is too large, test after initializing the
parameters;
Er.620 | 0x3230 |Motor overload | yes 5. The motor accelerates and decelerates too fast, increase the
acceleration and deceleration time;
6. The motor cable U V W phase sequence is wrong, check the motor
wiring;
7. The drive is damaged, replace the drive.
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The actual motor speed is lower than 10rpm, but the torque command
reaches the limit value and the duration reaches the P0OA-32 setting
value.

1. The UVW output of the driver is missing phase, disconnected, or the

Er.630 | 0x7121 Motor ~ stalled yes |phase sequence is incorrectly connected;
and overheated .
2. The motor parameters are incorrect. Reset the motor parameters and
perform self-learning;
3. If the motor is stalled, first rule out the motor stall condition before
testing, or remove the motor and test without load;
Radiator The temperature of the drive power module is higher than the
Er.650 | 0x4210 yes |over-temperature protection point. The servo drive is faulty. Replace the
overheated drive
The encoder battery voltage of the absolute encoder is lower than 3.0V,
Encoder 1. If the encoder line is disconnected, set POD-20=2, then set POD-01=1
Er.731 | 0x7305 . yes .
battery failure to clear the fault;
2. The battery is dead, replace the battery.
Initialize driver parameters, reset motor parameters and driver
Encoder parameters, set encoder type
Er733 | 0x7305 | multiturncount yes Then set POD-20=2 and POD-01=1 to clear the fault and power on again.
error .
If the alarm still occurs, replace the motor and test.
Initialize driver parameters, reset motor parameters and driver
Encoder parameters, set encoder type
Er735 | 0x7305 | multi-turn count yes Then set POD-20=2 and POD-01=1 to clear the fault and power on again.
overflow .
If the alarm still occurs, replace the motor and test.
The encoder Z signal is interfered, causing the electrical angle
corresponding to the Z signal to change too large.
Encoder 1. The encoder wiring is wrong or the connector is loose. Check or
Er.740 | 0x7305 interference no |replace the encoder wire and then test;
2. The encoder Z signal is interfered, rewiring and ensure good
grounding;
3. Encoder failure, replace the motor;
Encoder internal parameter abnormality
Encoder data 1. The serial encoder cable is disconnected or loose. Check or replace
Er.A33| 0x7305 . no .
abnormality the encoder cable for testing;
2. Encoder failure, replace the motor.
Encoder
ErA34 | 0x7305 feedback no 1. The driver and motor types do not match, reset the motor model,;
' verification 2. The encoder cable is disconnected, check the encoder cable.
exception
Encoder Z signal is lost or AB signal edges jump at the same time
ErA35| 0x7305 Z signal lost no 1. The serial encoder cat?le .|s disconnected or loose. Check or replace
the encoder cable for testing;
2. Encoder failure, replace the motor.
In position control mode, the position deviation is greater than the
POA-10 setting value
1. The driver U V W output phase is missing or the phase sequence is
wrongly connected, check the motor wire;
2. If the motor is stalled, first rule out the motor stall condition before
Position testing, or remove the motor and test without load;
Er.B00| 0x8611 |deviation is too| yes |3. The gain of the servo driver is low, so test after initializing the

large

parameters;

4. The position command increment is too large;

5. Whether the position deviation fault value 6065h is set too small;

6. The torque limit value is set too small, test after initializing the
parameters;

7. Servo driver/motor failure, replace the driver or motor.
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1. Is the position deviation fault value 6065h set too small?
2. Before mode switching or when servo is enabled, the target position

Position . . . . e o
ErBO1| 0XOFFF command too| yes (607A target_ po§|t|on) is not aligned with the current pOS|t|9n, 3
large 3. Synchronization cycle phase crossover leads to excessive position

command accumulation;
4. Motor speed limit error;

1. The gear ratio 6091-01h/6091-02h exceeds the limit value;
2. Parameter change order problem;

Electronic gear
Er.B03 | 0x6320 |ratio setting| yes
exceeds limit
Software
position upper The software position upper and lower limit settings are wrong, check
and lower limit| Y®® |0x607D-01h and 0x607D-02h

setting error
Origin offset The origin offset is outside the upper and lower limits of the software

Er.D09| 0x6320

Er.D10] 0x6320 o otting error | Y®® | position, check 0x607D-01h, 0x607D-02h, 0x607Ch
Abnormal .
ErE07 | OxOFFF network status| yes Check \./vhe_ther. the netw?rk port is normal and whether the
o communication line is normal;
switching
1. The slave station receives abnormally, check whether the network port
is normal and whether the communication line is normal;
Er.E08 | OXOFFF |Sync lost YeS 12 The master station sends abnormally, and the upper computer
synchronization clock error is too large. You can try increasing 200E-21h;
XML

1. The device configuration file is not burned;

Er.E11| OXOFFF |configuration YeS 15 Drive failure;

file not burned

Network . i P ]
ErE12| 0x0E12 |initialization yes 1. Th_e de\{|ce c.:onﬂguratlon file is not burned;
failed 2. Drive failure;

Synchronizatio
Er.E13| OXOE13 |n cycle setting| yes
error

Synchronizatio
Er.E15| OXOE15 |n cycle error is| yes
too large

Check whether the synchronization period is 125us or an integer multiple
of 250us

1.XML files do not match;
2. The controller synchronization cycle error is large;

9.1.2 Warning code table (warnings can be reset directly without canceling
the enable)

Error
> code |Warning name | Reset |Warning phenomena and treatment methods
(603Fh)

Displa

Frequency
division pulse s The number of encoder frequency-divided pulses does not meet the
output setting y range, reset the encoder frequency-divided pulse number (2005-12h);

failure

Er.110 | 0x6320

1. Origin switch failure;
Failed to return 2. The time limit for searching the origin is too short;

Er.601 | 0xOFFF to origin YeS 13 The speed of high-speed search for origin switch signal is too small;
4. The switch setting is unreasonable;
Encoder The encoder battery voltage of the absolute encoder is lower than 3.0V.

Er.730 | 0x7305 battery warning yes iF;eoprlace the battery with a new one with matching voltage while the power
The corresponding DI terminal of DI function 34 (FunIN.34: Brake,
yes |Emergency) is triggered (including hardware DI and virtual DI), check the
DI wiring.

DI emergency

Er.900 | 0x5442 brake
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Motor overload

The load rate is too high, causing a warning. Check whether the load is

Er.909 | 0x3230 warning YeS oo heavy or blocked.
Warning of excessive braking resistor current,
1. If the bus voltage is too high, causing energy to be discharged too
quickly, a warning will appear. Add a voltage regulator to reduce the
voltage;
2. Whether the motor decelerates too fast, increase the deceleration time;
Braking resistor 3. The internal braking resistor has insufficient power. Replace the
Er.920 | 0x3210 yes . . . .
overload external braking resistor. It is recommended that the resistance value
should not be lower than 40 ohms;
4. When using an external resistor, check the parameter values of P02-25
~ P2-27, and set the value of P2-27 to be consistent with the resistance
value of the selected resistor;
4. The driver braking circuit is damaged, replace the driver;
E.xternall P02-27 (resistance value of external braking resistor) is smaller than
Er.922 | 0x6320 |braking resistor| yes . . : .
is t00 small P02-21 (minimum value of external braking resistor allowed by the driver)
The actual phase current of the motor is less than 10% of the rated
Motor power current, and the actual speed is small, but the internal torque command is
Er.939 | 0x3331 L yes L o
line is broken large. Check the motor power cable wiring, rewire it, and replace the
cable if necessary.
Parameter
changes need When the function code attribute "validity time" of the servo drive is
Er.941| 0x6320 | to be powered | yes |"power on again”, after the function code parameter value is changed, the
on again to drive reminds the user that he needs to power on again.
take effect.
If the number of function codes modified at the same time exceeds 200,
Parameters are .
Er.942 | 0x7600 stored yes check the operating mode. For parameters that do not need to be stored
' in EEPROM, set POC-13 to O before the host computer writes the
frequently .
operation.
Forward The corresponding DI terminal of DI function 14 (FunIN.14: P-OT, forward
Er.950 | 0x5443 overtravel yes . . o ’
) overtravel switch) is triggered.
warning
Reverse . . : )
Er952 | Ox5444 overtravel yes The correspo_ndmg Dl_termlnal of DI function 15 (FunIN.15: N-OT, reverse
) overtravel switch) is triggered.
warning
Er980 | 0x7305 | . Encoder yes !f a fault still occurs after turning on the power several times, the encoder
internal fault is faulty.
Er.990 | 0x3130 Ilnput phalse yes |Driver power supply circuit failure;
0ss warning
Zero return . . .
. When using the zero return mode, 6098h inputs non-existent zero return
Ero98 | OXOFFF | mode Seting | ¥eS | modes such as 15/16/31/32.
Motor self-learning failed,
1. Check the motor encoder line error;
Er.A40| OXOFFF | Internal failure | yes |2. The encoder model is incorrect. Reset the motor model and encoder

type;
3. The motor encoder is faulty, replace the motor.
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Appendix 1 Shutdown method

Setti

Obje At
ot |sun |} ol | |
dicti | nde m Scope it setti s bu type
onar X te
e e ngs effe s
y ct
PP model:
S shutdown mode
value
0 Free stop and maintain free running status
1 Stop at 6084h ramp and maintain free running
status
5 Stop at 6085h ramp and maintain free running
status
3 Stop with 2007-10h emergency stop torque
and maintain free running state
5 Stop at 6084h ramp and maintain position
locked state
6 Stop at 6085h ramp and maintain position
locked state
7 Stop with 2007-10h emergency stop torque
and maintain position locked state
Q CSP model:
g:( S shutdown mode
value
sh 0 Free stop and maintain free running status
ut ; Stop with 2007-10h emergency stop torque Run
3 and maintain free running state setti
D 5 ngs
o 6 Stop w@th _2007—th emergency stop torque
605 0 \r,:, 2 and maintain position locked state _ , Etci)r\: R INT1
A CSV/PV/HM model: o w 6
M set shutdown mode take
od value S
e 0 Free stop and maintain free running status offe
1 Stop at 6084h (HM: 609Ah) ramp and maintain ot
Se free running status
le 5 Stop at 6085h ramp and maintain free running
ot status
io 3 Emergency stop torque to stop and maintain
n free running state
5 Stop at 6084h (HM: 609Ah) slope and
maintain position locked state
6 Stop at 6085h ramp and maintain position
locked state
7 Stop with 2007-10h emergency stop torque
and maintain position locked state
CST/PT model:
S shutdown mode
value
0 Free stop and maintain free running status
1 Stop at 6087h ramp and maintain free running
2 status
3 Free stop and maintain free running status
5 Stop at 6087h ramp and maintain position
6 locked state
7 Coast to stop and maintain position lock state
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PP model:
vZﬁJte shutdown mode
1 Stop at 6084h ramp and maintain free running
status
Te 2 Stop at 6085h ramp and maintain free running
m status
po 3 Stop with 2007-10h emergency stop torque
rar and maintain free running state RN
y CSP model
Sh sl shutdown mode setti
ot vazue ngs
do > Stop with 2007-10h emergency stop torque
w and maintain free running state Dow
605 00 |n 3 ) 1 ntim R INT1
D CSV/PV/HM model e | W 6

M set
of value shutdown mode Tak
ho 1 Stop at 6084h (HM: 609Ah) ramp and maintain es
d free running status

5 Stop at 6085h ramp and maintain free running effe
se status ct
le 3 Emergency stop torque to stop and maintain
cti free running state
on | CST/PT model

vZﬁJte shutdown mode

1 Stop at 6087h ramp and maintain free running

2 status

3 Free stop and maintain free running status

Appendix 2 Servo zero return method

6098=1: Reference negative limit and return-to-origin mode of Z-phase signal

Situation 1: The negative limit is invalid when starting to return to zero, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at low speed. When encountering the negative limit, it
decreases. The position of the first Z pulse after the edge is the origin position.

Situation 2: The negative limit is valid when starting to return to zero, and the axis begins to return to zero in the
positive direction at low speed. When encountering the negative limit falling edge, the position of the first Z

pulse is the origin position.
Negative limit switch
|

G |®
Z signal

Negative limit _l
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6098=2: Reference positive limit and Z-phase signal return-to-origin mode

Situation 1: The positive limit is invalid when starting to return to zero, and the axis begins to return to zero at high
speed in the positive direction. When encountering the rising edge of the positive limit, the motor
decelerates and runs in the negative direction at low speed. When encountering the positive limit The
position of the first Z pulse after the falling edge is the origin position.

Scenario 2: The positive limit is valid when starting to return to zero, and the axis begins to return to zero in the
neaative direction at a low speed. When encountering the falling edge of the positive limit, the position of the

fire Negative limit gin position.

Positive limit switch l:l

|

|

. D

Z signal |—| |
I

|

|

Positive limit l

6098=3: Reference origin switch and forward return-to-origin mode of Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis begins to return to zero at high
speed in the positive direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the negative direction at low speed. When encountering the falling edge of the origin, the motor The
position of one Z pulse is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis begins to return to zero in the
negative direction at a low speed. When it encounters the falling edge of the origin, the position of the first Z
pulse is the origin position.

Origin switch

|

|

L

Z signal |_| }
!

|

|

Negative limit switch
origin l |

6098=4: Reference origin switch and forward return-to-origin mode of Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis begins to return to zero in the
positive direction at high speed. When encountering the rising edge of the origin, the motor decelerates and
runs at low speed. The position when encountering the first Z pulse is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the negative direction. When it encounters the falling edge of the origin, it decelerates and runs in
the positive direction at a low speed. When it encounters the first rising edge of the origin, The position of
the Z pulse is the origin position.
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Origin switch

=)
\ A

‘L

—1

Z signal

l

Origin

6098=5: Negative return-to-origin mode of reference origin switch and Z-phase signal

Situation 1: When the zero return is started, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the positive direction at low speed. When encountering the falling edge of the origin, the motor The
position of one Z pulse is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis begins to return to zero at a low
speed in the positive direction. The position of the first Z pulse after encountering the falling edge of the
origin is the origin position.

Origin switch

E
G
oh

T

Z signal

|
|
.
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|

Origin | |

6098=6: Negative return-to-origin mode of reference origin switch and Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis begins to return to zero in the
negative direction at high speed. When encountering the rising edge of the origin, the motor decelerates
and runs at low speed. The position when encountering the first Z pulse is the origin position.

Situation 2: When starting the zero return, the origin signal is valid. The axis starts to return to zero at a low speed in
the positive direction. When it encounters the falling edge of the origin, it decelerates and runs in the
negative direction at a low speed. When it encounters the first Z after the origin signal The position of the
pulse is the origin position.
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Origin switch

‘l;“
S

.

—1

Z signal

]

Origin

6098=7: Reference origin switch, positive limit and Z-phase signal return-to-origin mode 1

Situation 1: When starting the zero return, the origin signal is invalid, and the axis begins to return to zero at high
speed in the positive direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the negative direction at low speed. When encountering the falling edge of the origin, the motor The
position of one Z pulse is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis begins to return to zero in the
negative direction at a low speed. When it encounters the falling edge of the origin, the position of the first Z
pulse is the origin position.

Situation 3: When the zero return is started, the origin signal is invalid, and the axis starts to return to zero at high
speed in the positive direction. When encountering the rising edge of the positive limit, the motor
decelerates and runs in the negative direction at high speed. When encountering the rising edge of the
origin, , the motor starts to decelerate and run at low speed. When encountering the falling edge of the
origin, the position of the first Z pulse is the origin position.

Origin switch , Positive limit D
|

[
5
W)

U

|
|
|
|
|
|
|
|
|
.
|
|
|
1
|
|
|
!
|
|

Z signal ﬂ
Origin I I

Positive limit - l_

6098=8: Reference origin switch, positive limit and return-to-origin mode 2 of Z-phase signal

Situation 1: When the zero return is started, the origin signal is invalid, and the axis starts to return to zero at high
speed in the positive direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the negative direction at low speed. When it encounters the falling edge of the origin, it decelerates
again. Reverse direction, and then run in the forward direction at low speed. When encountering the rising
edge of the origin, the position to the first Z pulse is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the negative direction. When it encounters the falling edge of the origin, it decelerates and runs in
the positive direction at a low speed. When it encounters the first rising edge of the origin, The position of
the Z pulse is the origin position.

Situation 3: When the zero return is started, the origin signal is invalid, and the axis starts to return to zero at high
speed in the positive direction. When encountering the rising edge of the positive limit, the motor
decelerates and runs in the negative direction at high speed. When encountering the rising edge of the
origin, , the motor starts to run at low speed. When it encounters the falling edge of the origin, the motor
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decelerates and reverses and runs toward the square at low speed. When it encounters the rising edge of
the origin, the position of the first Z pulse is the origin position.

Origin switch Positive limit D
|

|

Z signal i rl
|

Origin | |

Positive limit I_

.

6098=9: Reference origin switch, positive limit and return-to-origin mode 3 of Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero in the
forward direction at high speed. When encountering the rising edge of the origin, the motor decelerates and
runs forward at low speed. After encountering the falling edge of the origin, the motor reverses and runs at
low speed. Running in the negative direction, the position of the first Z pulse after encountering the rising
edge of the origin is the origin position.

Situation 2: When the zero return starts, the origin signal is valid, and the axis starts to return to zero at a low speed
in the positive direction. When encountering the falling edge of the origin, the motor decelerates and runs in
the negative direction at low speed. After encountering the first rising edge of the origin, The position of the
first Z pulse is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. After encountering the rising edge of the origin, the motor The
deceleration reverse direction moves in the forward direction at a low speed. After encountering the falling
edge of the origin, it reverses and then moves in the negative direction at a low speed. The position of the
first Z pulse after encountering the rising edge of the origin is the origin position.
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Origin switch Positive limit -

Z signal
Origin I I
Positive limit '_

6098=10: Reference origin switch, positive limit and Z-phase signal return-to-origin mode 4

Situation 1: The origin signal is invalid when starting the zero return. The axis starts to return to zero in the forward
direction at high speed. When encountering the rising edge of the origin, the motor decelerates and runs at
low speed. When encountering the falling edge of the origin, the first Z pulse The position is the origin
position.

Situation 2: When the origin signal is valid when starting the zero return, the axis starts to return to zero at a low
speed in the forward direction. The position of the first Z pulse when encountering the falling edge of the
origin is the origin position.

Situation 3: The origin signal is invalid when starting to return to zero. The axis starts to return to zero in the positive
direction at high speed. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. When encountering the rising edge of the origin opening,
When , the motor decelerates and runs in the forward direction at low speed. When it encounters the falling
edge of the origin, the position of the first Z pulse is the origin position.

Origin switch | Positive limit | |

Zsignal
Origin I I

Positive limit - I_
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6098=11: Reference origin switch, negative limit and Z-phase signal return-to-origin mode 1

Situation 1: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the negative direction. When encountering the rising edge of the origin, the motor decelerates and runs in
the forward direction at low speed. When encountering the falling edge of the origin, the motor The position
of one Z pulse is the origin position.

Situation 2: When the origin signal is valid when starting the zero return, the axis starts to return to zero at a low
speed in the forward direction. The position of the first Z pulse after encountering the falling edge of the
origin is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs at low speed. When encountering the falling edge of the origin, the
position of the first Z pulse is the origin position.

I::l Negative limit Origin switch

Z signal

Origin

Negative limit _i

6098=12: Reference origin switch, negative limit and return-to-origin mode 2 of Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the forward direction at low speed. When encountering the falling edge of the origin, the motor The
deceleration reverse direction runs in the negative direction at low speed. When encountering the rising
edge of the origin, the position of the first Z pulse is the origin position.

Situation 2: When starting the zero return, the origin signal is valid, and the axis starts to return to zero at a low speed
in the positive direction. When encountering the falling edge of the origin, the motor decelerates and runs in
the negative direction at a low speed. When it encounters the rising edge of the origin, the The position of
one Z pulse is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the negative limit, the motor
decelerates and moves in the positive direction at high speed. When encountering the rising edge of the
origin, , the motor decelerates and runs at low speed. When it encounters the falling edge of the origin, the
motor decelerates and runs in the negative direction at low speed. When it encounters the rising edge of the
origin, the position of the first Z pulse is the origin position.
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- Negative limit Origin switch

@

O

Z signal

8

[ ]

Origin

Negative limit _i

6098=13: Reference origin switch, negative limit and return-to-origin mode 3 of Z-phase signal

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs at low speed. When encountering the falling edge of the origin, the motor decelerates and reverses to
low speed. Running in the forward direction, the position of the first Z pulse after encountering the rising
edge of the origin is the origin position.

Situation 2: When the zero return starts, the origin signal is valid, and the axis starts to return to zero at a low speed
in the negative direction. When encountering the falling edge of the origin, the motor decelerates and runs
in the forward direction at low speed. When it encounters the rising edge of the origin, the The position of
one Z pulse is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs in the negative direction at low speed. When it encounters the
falling edge of the origin, the motor decelerates and runs in the forward direction at low speed. When it
encounters the rising edge of the origin, the position of the first Z pulse is the origin position.

Negative limit Origin switch

I
I
/ .
|
I
I
I

Z signal

Origin .

|
Negative limit L_|

6098=14: Reference origin switch, negative limit and return-to-origin mode 4 of Z-phase signal
Situation 1: The origin signal is invalid when starting to return to zero. The axis starts to return to zero in the negative
direction at high speed. When encountering the rising edge of the origin, the motor decelerates and runs at
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low speed. When encountering the falling edge of the origin, the first Z pulse The position is the origin
position.

Situation 2: When the origin signal is valid when the zero return is started, the axis starts to return to zero at a low
speed in the negative direction. The position of the first Z pulse after encountering the falling edge of the
origin is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs in the negative direction at low speed. When it encounters the
falling edge of the origin, the position of the first Z pulse is the origin position.

Negative limit Origin switch

Origin |

|
Negative limit "~ |

6098=17: Reference negative limit return-to-origin mode

Situation 1: The negative limit signal is invalid when starting to return to zero. The axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the negative limit, the motor
decelerates and runs in the forward direction. When encountering the falling edge of the negative limit, the
motor decelerates and runs in the forward direction. The position at time is the origin position.

Situation 2: When starting the zero return, the negative limit signal is valid, and the axis starts to return to zero at a
low speed in the positive direction. The position when it encounters the negative limit falling edge is the

origin position.
Negative limit

Negative limit

6098=18: Reference positive limit return-to-origin mode

Situation 1: The positive limit signal is invalid when starting to return to zero. The axis starts to return to zero in the
positive direction at high speed. When encountering the rising edge of the positive limit, the motor
decelerates and runs in the negative direction. When encountering the falling edge of the positive limit, the
motor decelerates and runs in the negative direction. The position at time is the origin position.

Situation 2: When starting the zero return, the positive limit signal is valid, and the axis starts to return to zero in the
negative direction at low speed. The position when it encounters the falling edge of the positive limit is the
origin position.
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Positive limit lD

Positive limit

6098=19: Reference origin switch return-to-origin mode 1

Situation 1: The origin signal is invalid when starting to return to zero. The axis starts to return to zero in the positive
direction at high speed. When encountering the rising edge of the origin, the motor decelerates and runs in
the negative direction. The position when encountering the falling edge of the origin is the origin position. .

Situation 2: When the origin signal is valid when starting the zero return, the axis starts to return to zero at a low
speed in the negative direction. The position when it encounters the falling edge of the origin is the origin
position.

Origin switch

Origin

6098=20: Reference origin switch return-to-origin mode 2

Situation 1: The origin signal is invalid when the zero return is started. The axis starts to return to zero at a low speed
in the forward direction. The position when it encounters the rising edge of the origin is the origin position.

Situation 2: When the origin signal is valid when the zero return is started, the axis starts to return to zero at a low
speed in the negative direction. When encountering the falling edge of the origin, the motor decelerates and
runs in the forward direction. When it encounters the rising edge of the origin, the position is the origin
position.

Origin switch

Origin .
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6098=21: Return to origin mode of reference origin switch

Situation 1: The origin signal is invalid when the zero return is started. The axis starts to return to zero at high speed
in the negative direction. When it encounters the rising edge of the origin, the motor decelerates and runs in
the forward direction. When it encounters the falling edge of the origin, the position is the origin position. .

Situation 2: When the origin signal is valid when the zero return is started, the axis starts to return to zero at a low
speed in the forward direction. The position when it encounters the falling edge of the origin is the origin
position.
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6098=22: Reference origin switch return-to-origin mode

Scenario 1: The origin signal is invalid when the zero return is started. The axis starts to return to zero at a low speed
in the negative direction. The position when it encounters the rising edge of the origin is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the positive direction. When it encounters the falling edge of the origin, the motor decelerates and
runs in the negative direction. When it encounters the rising edge of the origin, the position is the origin
position.

Origin switch

6098=23: Reference origin switch and positive limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the origin, the motor decelerates and runs in
the negative direction at low speed. When it encounters the falling edge of the origin, the position is origin
position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the negative direction. When it encounters the falling edge of the origin, it is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. When encountering the rising edge of the origin, , the motor
decelerates and runs in the negative direction at low speed. The position when it encounters the falling
edge of the origin is the origin position.
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6098=24: Reference origin switch and positive limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the origin, the motor decelerates and runs in
the negative direction at low speed. When encountering the falling edge of the origin, the motor The
deceleration reverse direction runs in the forward direction at low speed. The position after encountering the
rising edge of the origin is the origin position.

Situation 2: When the zero return starts, the origin signal is valid, and the axis starts to return to zero at a low speed
in the negative direction. When encountering the falling edge of the origin, the motor decelerates and runs
in the positive direction at low speed. When it encounters the rising edge of the origin, the position is origin
position.

Situation 3: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. When encountering the rising edge of the origin, , the motor
decelerates and runs at low speed. When it encounters the falling edge of the origin, the motor decelerates
and runs in the forward direction at low speed. When it encounters the rising edge of the origin, the position
is the origin position.
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6098=25: Reference origin switch and positive limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero in the
forward direction at high speed. When encountering the rising edge of the origin, the motor decelerates and
runs forward at low speed. After encountering the falling edge of the origin, the motor reverses and runs at
low speed. Running in the negative direction, the position when encountering the rising edge of the origin is
the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the positive direction. When encountering the falling edge of the origin, the motor decelerates and
runs in the negative direction at low speed. The position where it encounters the rising edge of the origin is

-79-



EtherCATEtherCAT Bus servo drive user manual

the origin. Location.

Situation 3: When starting the zero return, the origin signal is invalid. The axis starts to return to zero at high speed in
the positive direction. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. After encountering the rising edge of the origin, the motor The
deceleration reverse direction moves in the positive direction at a low speed. When it encounters the falling
edge of the origin, it reverses and then moves in the negative direction at a low speed. The position when it
encounters the rising edge of the origin is the origin position.
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6098=26: Reference origin switch and positive limit return-to-origin mode

Situation 1: The origin signal is invalid when starting to return to zero. The axis starts to return to zero in the forward
direction at high speed. When encountering the rising edge of the origin, the motor decelerates and runs at
low speed. When encountering the falling edge of the origin, the position is the origin position.

Situation 2: When the origin signal is valid when the zero return is started, the axis starts to return to zero at a low
speed in the forward direction. The position when it encounters the falling edge of the origin is the origin
position.

Situation 3: The origin signal is invalid when starting to return to zero. The axis starts to return to zero in the positive
direction at high speed. When encountering the rising edge of the positive limit, the motor decelerates and
runs in the negative direction at high speed. When encountering the rising edge of the origin opening,
When , the motor decelerates and runs in the forward direction at low speed. When it encounters the falling
edge of the origin, the position is the origin position.
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6098=27: Reference origin switch and negative limit return-to-origin mode

Situation 1: When starting to return to zero, the origin signal is invalid. The axis starts to return to zero at high speed
in the negative direction. When encountering the rising edge of the origin, the motor decelerates and runs in
the forward direction at low speed. When encountering the falling edge of the origin, the position is origin
position.
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Situation 2: When the origin signal is valid when starting the zero return, the axis starts to return to zero in the forward
direction at a low speed. When it encounters the falling edge of the origin, it is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs at low speed. When it encounters the falling edge of the origin, the
position is the origin position.
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6098=28: Reference origin switch and negative limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs in the forward direction at low speed. When encountering the falling edge of the origin, the motor The
deceleration reverse direction runs in the negative direction at low speed. When it encounters the rising
edge of the origin, the position is the origin position.

Situation 2: When the origin signal is valid when starting the zero return, the axis starts to return to zero at a low
speed in the positive direction. When encountering the falling edge of the origin, the motor decelerates and
runs in the negative direction at a low speed. When it reaches the rising edge of the origin, it is the origin
position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the negative limit, the motor
decelerates and moves in the positive direction at high speed. When encountering the rising edge of the
origin, , the motor decelerates and runs at low speed. When it encounters the falling edge of the origin, the
motor decelerates and runs in the negative direction at low speed. When it encounters the rising edge of the
origin, it is the origin position.
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6098=29: Reference origin switch and negative limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs at low speed. When encountering the falling edge of the origin, the motor decelerates and reverses to
low speed. Running in the forward direction, the position when encountering the rising edge of the origin is
the origin position.
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Situation 2: When the zero return starts, the origin signal is valid, and the axis starts to return to zero at a low speed
in the negative direction. When encountering the falling edge of the origin, the motor decelerates and runs
in the positive direction at low speed. When it encounters the rising edge of the origin, the position is origin
position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs in the negative direction at low speed. When it encounters the
falling edge of the origin, the motor decelerates and runs in the forward direction at low speed. When it
encounters the rising edge of the oriain. the nosition is the origin nosition.
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6098=30: Reference origin switch and negative limit return-to-origin mode

Situation 1: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When encountering the rising edge of the origin, the motor decelerates and
runs at low speed. When encountering the falling edge of the origin, the position is the origin position.

Situation 2: When the zero return is started, the origin signal is valid, and the axis starts to return to zero at a low
speed in the negative direction. When it encounters the falling edge of the origin, it is the origin position.

Situation 3: When starting the zero return, the origin signal is invalid, and the axis starts to return to zero at high
speed in the negative direction. When it encounters the rising edge of the negative limit, the motor
decelerates and runs in the positive direction at high speed. When it encounters the rising edge of the
origin, , the motor decelerates and runs in the negative direction at low speed. When it encounters the
falling edge of the origin, the position is the origin position.
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6098=33/34: Reference Z signal return-to-origin mode
Zero return method 33: The axis starts to return to zero in the negative direction at low speed. The position of the first
Z pulse encountered is the origin position.
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Zero return mode 34: The axis starts to return to zero in the forward direction at low speed, and the position of the
first Z pulse encountered is the origin position.
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6098=35: Take the current position as the origin

Taking the current position as the mechanical origin, after triggering the origin return (6040 control word: OxOF —
0x1F):

1. When 60E6=0, set the current position 6064 to the value of the origin offset 606C;

2. When 60E6=1, the current position 6064 is superimposed on the original position offset 606C.
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