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Basic explanation

Thank you for purchasing XJNIE DS5C2 series servo driver products.
This manual mainly introduces the product information of DS5C2 series servo driver and MS6 series servo

motor.
+ Before using the product, please read this manual carefully and connect the wires on the premise of fully
understanding the contents of the manual.

o  Please deliver this manual to the end user.

This manual is suitable for the following users

Designer of servo system
Installation and wiring workers

Commissioning and servo debugging workers

* & o o

Maintenance and inspection workers

Get the manual

+  Please consult the supplier,agent and office who purchased the product.

Declaration of liability

¢ Although the contents of the manual have been carefully checked, errors are inevitable, and we cannot
guarantee complete consistency.

o We will often check the contents of the manual and make corrections in the subsequent versions.We
welcome your valuable comments.

+ If'there is any change to the contents introduced in the manual, please understand without further notice.

Contact information

Tel: 400-885-0136

Fax: 0510-85111290

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China
Postcode: 214072

* & o o

WUXI XINJE ELECTRIC CO.,LTD.  Copyright

Without explicit written permission, this material and its contents shall not be copied, transmitted
or uscd, and the violator shall be lable for the losscs caused. All rights provided in the patent
license and registration including utility module or design are reserved.




Before using this product, please read this part carefully and operate after fully understanding the
usc, salety and precautions of the product. Please conncet the product correctly on the premise of

paying great attention to safety.

The problems that may arise during the use of the product are basically listed in the safety precautions, and all are
indicated by the two levels of attention and danger. For other unmentioned matters, please follow the basic

electrical operation rules.

/W Cauti When used incorrectly, there may be danger, moderate injury or minor injury, and
y y Caution

- property loss.

/ \\ When used incorrectly, it may cause danger, personal casualties or serious injuries

Danger )
as well as serious property losses.

/\\ ) .
A Attention to product confirmation

)
)

1. Do not install damaged drives, drives that lack spare parts, or drives whose models do not meet the

requirements.

A
/1\

/1\ Installation notes

1. Before installing the wiring, please be sure to disconnect the power supply to prevent the risk of electric
shock.

2. It is prohibited to use this product in places with water vapor, corrosive gases, flammable gases, and other
substances, which may cause electric shock and fire hazards.

3. Do not directly touch the conductive parts of the product, as it may cause misoperation or malfunction.

A Wiring precautions

1. Please connect the AC power supply correctly to the dedicated power terminal of the drive. Do not connect

the output terminals U, V, W of the driver to a three-phase power supply.

2. Please connect the ground wire correctly, poor grounding may cause electric shock. Please use cables that
meet the relevant wire diameter requirements for grounding treatment.

3. Please tighten the fixing screws of the terminals, otherwise it may cause a fire.

Before wiring the drive, be sure to disconnect all external power sources.

5. Please ensure that the encoder and power cables are in a loose state during wiring, and do not tighten them to

avoid cable damage.




AN
/ \ . .
/A\ Precautions for operation

1. Please pay attention to tuning before performing jogging and trial operation.

2. After connecting the machinery, please set the appropriate parameters before running, otherwise it may cause
the machinery to lose control or malfunction.

During operation, do not touch the radiator as there is a risk of burns.

4. Do not change the wiring while it is live, as there is a risk of injury.

5. Do not frequently turn on and off the power supply. If you need to turn on and off the power supply multiple
times, please control it to once every 2 minutes.

Maintenance and Inspection

1. Do not touch the inside of the servo drive, otherwise it may cause electric shock.

2. When starting the power supply, it is forbidden to remove the driver panel, otherwise it may cause electric
shock.

3. Within 15 minutes of turning off the power, do not touch the wiring terminals, otherwise residual voltage

may cause electric shock.

Attention to wiring

1. Please do not pass the power line and control signal line through the same pipeline, and do not tie them
together. The power line and control signal line are separated by more than 30 centimeters.

2. For signal cables and encoder differential feedback cables, please use multi-stranded wires and multi-core
stranded shielded wires. For wiring length, the longest signal input cable is 3 meters, and the longest

encoder differential feedback cable is 20 meters.
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» » Confirmation on product arrival

After the product arrives, please confirm the integrity of the product in the following aspects.

Items

Notes

Does the product on arrival match the
specified model?

Please confirm according to the nameplate of servo motor

and servo unit.

Is there any damage?

Check the overall appearance, and check for damage or
scratches that may have occurred during shipping.

Are there any loose screws?

Check screws for looseness using a screwdrive.

If any of the above is faulty or incorrect, contact Xinje or an authorized distributor.




1 Product overview

1.1 DL6 linear servo drive product overview

The DL6 is a high-performance servo drive that leverages innovative technology and advanced control algorithms,
offering advantages of high speed, high precision, and rapid response for controlling direct-drive linear motors. It
currently supports ABZ+HALL, ABZ, and Biss-C encoder control.

This model is suitable for various applications such as EtherCAT bus and pulse control, providing easy selection
options for customers.

With the use of upper computer debugging software, the DL6 linear servo can be plug-and-play debugged,
allowing operations such as tuning, motor setup, parameter configuration, curve acquisition, and gain adjustments
to be performed in the upper computer software. For specific tuning and motor setup, please refer to Section 5.1 of
this manual on motor function settings. For curve acquisition and gain tuning, please refer to Chapter 9 on servo

gain adjustments in this manual.

1.1.1 Model naming

DL61-2 000 - [

Code [ Productname j —L Code Optional
DL | Linear servo drive - Standard
GS Cuntry
Code Product sctics synchronization
6 6 series Code | Raled outpul currcnt
003 2.8A
Code Product lype
006 oA
- Standard Code | Rated inpul voliage
2 AC220vV
4 AC380vV




1.1.2 Description of each part
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The names of each part of the DL6 servo drive are as follows:

No. Name Explanation
L1/L2/L3 Refer to drive nameplate rated voltage level input main
(1N Main circuit power input circuit power supply: L1/L2/L3: Single phase/three-phase
terminal main circuit power supply
2) P+, P- bus terminal Driver bus terminal
When using the built-in braking resistor, short-circuit the
i ) P+ and D terminals, P+ and C are disconnected.When
P+, D, C Braking resistor ) ) )
3) . ) using an external braking resistor, remove the P+ and D
connection terminal . . . .
short-circuit wires and connect the braking resistor to the
P+ and C terminals
U, V, W Servo motor power
4) ) Connect servo motor U/V/W phase
terminal
. . Connect to the motor grounding terminal and perform
®)] PE motor grounding terminal )
grounding treatment
Connect to external ground piles and perform grounding
(6) @ Drive grounding terminal treatment. Connect to the power grounding terminal and
perform grounding treatment
Used to indicate that the bus capacitor is in a charged
state. When the indicator light is on, even if the main
™ CHARGE Bus voltage circuit power is turned off, the internal capacitor of the

indicator light

servo unit may still have charge. Therefore, do not touch
the power terminal when the light is on to avoid electric
shock




®) CNO: Input/output control port | 26 pins function control signal terminal
9) CN1: EtherCAT port EtherCAT communication port
(10) CN2-A: encoder Connect to the motor encoder terminal
communication port 1
(11 CN3-B: encoder Connect to the motor encoder terminal, ABZ+HALL
communication port 2 encoder type interface
) USB 2.0 communication interface, connected to the servo
(12) CN3: USB Type-C interface ] o
upper computer debugging software for communication
. . 5-digit 8-segment LED digital display, used to display the
(13) | Drive display panel i .
operating status and parameter settings of the servo
) ] Including enable state, error state, EC bus IN network port
Drive current status display . .
(14) light physical connection status, EC bus OUT network port
i
8 physical connection status display
. STO function safety terminal, used for application
CNS5: STO safety function ] ] ]
(15) . scenarios of safety functions, external safety function
terminal ]
signal access
(16) CN4: gantry synchronization Connect to another driver to perform gantry
interface synchronization function
(17) | Wiring auxiliary buckle Installation and wiring assistance for pin terminals

1.1.3 Performance specifiation

Servo unit DL6 series linear servo drive
DL6-2000-0: single phase/three phase AC200~240V, 50/60Hz
Input power supply (If using single-phase 220V power supply, it is necessary to connect to L1

and L3, otherwise power failure will affect parameter memory)

Control mode

IGBT PWM Control Sine Wave Current Drive Method

Using

condition

Using
-10~+40 °C
temperature
Storage
-20~+60 °C
temperature
Environment ]
o Below 90% RH (no condensation)
humidity
Vibration
] 4.9m/s?
resistance
Altitad Not exceeding 1000m, please reduce the rating when exceeding 1000m
itude
(1% reduction for every 100m higher)




1.1.4 Electrical specification

) i Maximum Power
Driver Continuous . .
. output input Cooling
Driver model power output Power supply
current current method
(kW) current (A)
(A) (A)
DL6-2003(-GS) 0.4 2.8 9.8 3 Single phase | Air cooling
AC200~240V, . .
DL6-2006(-GS) 1.0 6 18 9 50/60Hz Air cooling
1.1.5 EtherCAT communication cable
JC-CB -1
Name Cable bype Name | Length (m)
I FlerCAT communication cable o2 0.2
003 3
Name Plug tyvpe ops 0.5
CB Cal5e 1 1
5 5

At present, the length of communication cables is 0.2m, 0.3m, 0.5m, 1m, 3m, 5m, 10m,
20m.




1.2 Selection of braking resistor

When the servo motor is driven by the generator mode, the power returns to the servo amplifier side, which is
called regenerative power. The regenerated power is absorbed by charging the smooth capacitor of the servo

amplifier. After exceeding the rechargeable energy, the regenerative resistance is used to consume the

regenerative power.
® During deceleration operation or deceleration stop period.

® When the external load drives the motor to rotate.

Servo driver model Braking resistor connection terminal
(1) Use the built-in braking resistor and short-circuit the P+ and D terminals,

P+ and C are disconnected.

(2) When using an external braking resistor for a 1kW driver with a built-in

DL6-2000-0 . . . . .
braking resistor, connect the braking resistor to the P+ and C terminals,

remove the P+ and D short-circuit wires, PO-25= power value, P0-26=

resistance value.

The following table shows the recommended external braking resistor specifications for each model of driver.

Minimum External braking | External braking
i Built in braking resistance value resistor resistor
Servo driver model .
resistor (Cannot be less (Recommended (Recommended
than this value) resistance value) power value)
DL6-2003-(GS) / 80Q 80Q-100Q Above 200W
DL6-2006-(GS) 80W45Q 35Q 35Q-75Q Above 800W

® The smaller the resistance value, the faster the discharge, but if it is too small, it is
easy to break down the resistance. Therefore, when selecting, try to approach the

lower limit as much as possible and not lower than it.
®  When wiring, please use high temperature resistant and flame-retardant wires, and be

careful not to contact the surface of the braking resistor with the wires.

1.3 Line filter

Line filter is an electronic device mainly used for filtering signals in circuits. Capacitors have a small impedance
to high-frequency signals, while inductors have a large impedance to high-frequency signals. By utilizing the
characteristics of inductors, capacitors, and other components, circuits are designed to block or allow signals
within a specific frequency range to pass through, thereby suppressing electromagnetic interference, improving

power quality, protecting equipment, and enhancing system reliability.

The following table shows the recommended line filter specifications for each model of driver.



Servo driver model Voltage/frequency Manufacturer Part Number

LCR: 055M.80601.00

DC/AC 250V
DL6-2003-(GS) LCR: 092.00623.00
50/60Hz
Schaffner: FN2070-6
LCR: 0923.01021.00
DC/AC 250V LCR: 092.01023.00
DL6-2006-(GS)
50/60Hz LCR: 055.81011.00

Schaffner: FN2070-10

® The filter should be installed as close as possible to the driver to prevent capacitance

from coupling to other signal lines and cables and generating noise.
® The filter will generate high leakage current, and it must be grounded before
connecting to the power supply.

® Do not touch the filter within 10 seconds after turning off the power.




2 Installation of servo system

2.1 Servo driver installation

2.1.1 Installation site

® Please install it in the installation cabinet without sunshine or rain.

® Do not use this product near corrosive and flammable gas environments and combustibles such as
hydrogen sulfide, chlorine, ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.

® Do not install in high temperature, humidity, dust, metal dust environment.

® No vibration place.

2.1.2 Environment condition

Item Description

Using ambient
-10~40°C
temperature

Using ambient .
20~90%RH (no condensation)

humidity
Storage
-20~60°C

temperature
Storage humidity 20~90%RH (no condensation)
Vibration

] Not more than 4.9m/s?
resistance

) Not exceeding 1000m, please reduce the rating when exceeding 1000m
Altitude

(1% reduction for every 100m higher)

2.1.3 Installation standard

Please be sure to follow the installation standards inside the control cabinet shown in the figure below, which
apply to situations where multiple servo drives are installed side by side in the control cabinet (hereinafter referred
to as "side by side installation").

Taking 1kw and below drives as an example:



Above S0mm

Above Stmm

=30 =>10mm >10mm

B Side-by-side installation

As shown in the above figure, when installing drives side by side in the installation cabinet:

Drivers of 1kW and below should leave at least 10mm space on both sides horizontally and at least 50mm space
on both sides vertically.

In addition, in order to prevent local overheating of the servo drive environment, it is necessary to maintain a

uniform temperature inside the control cabinet.
B Orientation of servo drive

When installing, please make the front of the servo driver (the actual installation surface of the operator) face the
operator and make it perpendicular to the wall. For drives with regenerative resistors at the bottom, please pay
attention to the heat dissipation of the mounting surface to avoid overheating and fire.

B Cooling

As shown in the figure above, allow sufficient space around each servo drive for cooling by fans or natural
convection.

B Environmental conditions in the control panel

® Servo driver working ambient temperature: -10~40°C.
Humidity: Below 90%RH(relative humidity)
Vibration: 4.9m/s?

Please do not allow it to freeze or condense.

® In order to ensure the reliability of long-term use, please use it at an ambient temperature lower
than 50°C.



2.2 Servo driver dimension

B DL6-2003/2006(-GS) Unit: mm

s
Bl
=8

1y

Al
T.
i,

F R

o

Cetha

169. 4
B
Hil
Eg
i g
=
—
160

|
|

AFEGRMERE

EEE R

10



3 Servo system wiring

Precautions for the use of servo drive interface wiring:

Please do not pass the power cable and signal cable through the same pipeline, and do not tie them
together. When wiring, please keep the power cable and signal cable at least 30cm apart.

For signal cables and encoder (PG) feedback cables, please use multi stranded wires and multi-core
twisted overall shielded wires.

For the wiring length, the maximum length of the instruction input cable is 3m, and the maximum
length of the PG feedback cable is 20m.

Even if the power supply to the driver is disconnected and the panel displays OFF, the internal
capacitance of the servo unit will still be stuck with high voltage. Please do not touch the power
terminal temporarily (within 10 minutes).

Do not frequently turn on or off the power supply of the driver. When it is necessary to repeatedly
switch on and off the power supply continuously, it is necessary to ensure that the power switch
frequency is greater than 2 minutes per time. The servo drive has a large capacitor inside, so when the
power is turned on, the internal circuit of the drive will flow a large charging current (charging time of
0.2 seconds). Therefore, if the power supply is frequently switched on and off, it will cause a decrease
in the performance of the main circuit components inside the servo drive, affecting the service life of the

drive.
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3.1 Main circuit terminal

3.1.1 Servo driver terminal layout

CNO
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Each part name:

(1): CN3 USB Type-C interface (6): CN2-B encoder port

(2): CN5 STO terminal (7): Power supply terminal

(3): CNO input output signal (8): Motor wiring terminal

(4): CN1 RJ45 port (9): CN4 gantry synchronization terminal

(5): CN2-A encoder port
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3.1.2 Main circuit terminals

B DL6-2003/2006(-GS)

According to the order from top to bottom, the main circuit terminal functions are as

follows:
Terminal Function Explanation
Single phase/three-phase AC 200-240V,
Main circuit power 50/.6OHZ .

L1,L2,L3 input terminal If single-phase power supply is used, please
connect L1/L3, otherwise it will affect
parameter memory when power is lost

Use built-in braking Short circuit P+ and D terminals,
resistor disconnect P+ and C.
P+ D.C ) Connect the braking resistor to the P+ and
T Use external braking .
resistor C terminals;
P0-25=power value, PO-26=resistance value

P+, P- Bus terminal Real time voltage of the busbar can be
measured, please be aware of the danger

U,V, W, PE Mot(?r connection Connect to the motor

terminal
The ground wire is on the heat sink. Please
Grounding terminal confirm good grounding before powering
on

3.1.3 CNO, CN1, CN2-A, CN2-B, CN3, CN4, CNS terminals

3.1.3.1 CNO terminal explanation

No. Name Note No. Name Note
1 +24V +24V 14 SI3 Normal input terminal 3
2 S14 Normal input terminal 4 15 SIS Normal input terminal 5
3 SI6 Normal input terminal 6 16 SI17 Normal input terminal 7
4 COM Output common terminal 17 SO3 Normal output terminal 3
5 SO4 Normal output terminal 4 18 SO1 High speed output terminal 1
) ) +24V power supply for high
6 SO2 High speed output terminal 2 | 19 DO 24V
speed output

Encoder frequency division Encoder frequency division
7 OA+ 20 OA-

output OA+ output OA-

Encoder frequency division Encoder frequency division
8 OB+ 21 OB-

output OB+ output OB-

Encoder frequency division Encoder frequency division
9 0oz+ 22 0Z-

output OZ+ output OZ-
10 P+5V Pulse +5V 23 P- Pulse -

13




No. Name Note No. Name Note
11 D+5V Direction +5V 24 D- Direction -
12 SI1 High speed input terminal 1 | 25 SI2 High speed input terminal 2
o Ground of frequency division
13 P+24V/D+24V | Pulse/direction +24V 26 GND output

3.1.3.2 CNI1 terminal explanation

Port No. Name No. Name
1 X A+ 9 TX B+
15 2 X A- 10 TX B-
outlet 3 RX A+ 11 RX B+
’ 4 - 12 -
. 5 - 13 -
iulel 6 RX A- 14 RX B-
7 - 15 -
8 - 16 -
3.1.3.3 CN2 terminal explanation
B (CN2-A terminal explanation
The arrangement of the CN2-A driver side - encoder socket terminals is as follows:
No. Definition No. Definition
Incremental encoder B-
1 Power supply +5V 6 -
Biss-C encoder DATA-
2 GND 7 Incremental encoder Z+
Incremental encoder A+
3 - 8 Incremental encoder Z-
Biss-C encoder CLK+
Incremental encoder A-
4 - 9 Motor temperature +
Biss-C encoder CLK-
Incremental encoder B+
5 - 10 Motor temperature -
Biss-C encoder DATA+

the upper computer software.

The driver only supports PT100 for detecting motor temperature and cannot detect the type
of NTC/PTC thermistor embedded in the motor. Temperature detection can be blocked in

14




B (CN2-B terminal explanation

No. Definition No. Definition
1 Power supply +5V -
2 GND 7 Rotary encoder A
3 Hall U+ 8 Rotary encoder B
4 Hall V+ 9 -
5 Hall W+ 10 -

B (CN2 terminal explanation

Terminal Connector Manufacturer PN

A pl d for plug-i
N2 plug used for plug-in 1394-10P REV 01

terminal blocks

3.1.3.5 CN3 terminal explanation (RS232)

No. Definition No. Definition
Al GND Bl GND
A4 USB-VBUS B4 USB-VBUS
A6 USB-D+ B6 USB-D+
A7 USB-D- B7 USB-D-
A9 USB-VBUS B9 USB-VBUS
Al2 GND B12 GND

3.1.3.6 CN4 terminal explanation (gantry synchronization)

Gantry synchronization
] No. Name No. Name
interface
1 TX A+ 5 -
“ 2 X A- 6 RX A-
4 3 RX A+ 7 -
4 - 8 -

3.1.3.7 CNS5 terminal explanation (STO function)

The terminal arrangement of driver CN5 port is shown below (at the top of the driver), and the safety torque off
(STO):

15




I _
- ﬁ 1 :l:
:H (T
LS| |””
SR 1: ST02 4: STO1
i J & H—2: 24v 5. coM
= 1L 3: EDM+ 6: EDM-
™ e o<
No. Name Explanation No. Name Explanation
1 STO2 STO2 circuit input 4 STO1 STO1 circuit input
24V 24V output 5 COM Common ground
EDM+ EDM output+ 6 EDM- EDM output-

In order to make the debugging process more user-friendly, a power supply voltage (2: 24V) pin has been added.
If the STO function is not required, the STO1 and STO2 terminals need to be connected to the 24V terminal.

The maximum allowable cable length between the driver and the safety switch is 30m.

16



3.2 Classification and Function of Signal Terminals

3.2.1 SI input signal

Please use a relay or an open collector transistor circuit to connect. When using relay connection, please select the

relay for small current. If the relay is not small current, it will cause bad contact.

Type Input terminal Function
Digital input SI11~SI17 Multifunctional input signal terminal
B Defaulted assignment of input terminals

Terminal SI1 S12 SI3 S14 SIS S16 S17

P-OT/forward | N-OT/reverse Not Not Not

i Home Not oy .y o
Function run run ) o distributed | distributed | distributed
o o signal | distributed
prohibition prohibition

B (0.4kW~1kW servo driver

Open collector type Relay type
Upper device Servo drive Upper device Servo drive
+24V +24V — +24Vl
<L NN o
T ov
Y2
com2

less than or equal to 2 ps, and only support NPN connections. The SI3 S14 SI5 S16 SI17
channels are low-speed SI inputs with a response time of less than or equal to 2ms,

and support NPN and PNP connections (SI3~SI7 can only have NPN or PNP

® The SI1 SI2 channels of the driver are high-speed SI inputs with a response speed of

connections at the same time).
® The typical voltage is DC24V, with a minimum not lower than DC18V and a

maximum allowable voltage not higher than DC28V.

3.2.2 SO output terminals

Type Output terminal Function
Optocoupler . . .
SO1~S04 Multifunctional output terminal
output

17



B Defaulted assignment of output terminals

Terminal SO1 SO2 SO3 SO4
) /OCMP1 fly o L
Function ALM/alarm Not distribute Not distribute
capture

B Driver SO output circuit

Optocoupler type superior device

Relay type superior device

Servo driver

SO

Superior device

BN

+24V

Servo driver

hVZANS

Superior device

+24V

® Driver SO1 and SO2 are high-speed SO outputs, SO3 and SO4 are low-speed SO

outputs, and all SO terminals only support NPN connection.

® Maximum load current: SO DC 50mA (maximum).

3.2.3 Pulse signal

Instruction Optio . . . D-input
Meaning P-input signal . Chapter
form n signal
P0-10 0 CW/CCW dual-pulse mode Cw CCW
) 1 AB phase mode A phase B phase 54.2.3
XXXO
2 Pulse+direction mode pulse Direction
Collector open circuit type (24V voltage) input signal is P+ 24V/D+ 24V
Differential mode (5V voltage) input signal is P+5V/D+5V

The wiring diagram of P+ D, CW, CCW and AB phase interface circuit is as follows:
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Open collector (24V voltage) Differential mode (5V voltage)

PLC. CNC and SCM Servo driver PLC, CNC and SCM Servo driver
Y0 8 P- PUL- [ \' P-
1 |
] |
4 comp) 5= Lo &=
F‘UL+I |1 |psv
P+/D+24Y — —H
o =33K0 Lo R=1500
Y1 D- DIR- Lo
1 |
'ﬁﬂ,_ E= . &=
DIR+ I ID+BV
AP+ I
OVp——— T £¥=3.3Kn Lo B=1500
Is‘?eld S Wj’ haa L )
ey layer

3.2.4 Encoder feedback output signal

The encoder frequency division output circuit outputs differential signals through differential drivers, providing
closed-loop feedback signals for the position control system of the upper device. On the upper device side, please
use a differential or optocoupler receiving circuit to receive, with a maximum output current of 20mA.

ki Upper device

330 7/a+

P 20| A- /
330 gjB+ ﬁ
P‘C@ 21]B- /
330  9/7+ i
P R A

Y Y
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4 Panel operation

4.1 Basic operation

4.1.1 Operating panel description

Button Operation
STA/ESC Short press: state switch, state return
Short Press: The display data increases
- ] INC Long press: The display data increases
: o o [ ] _| continuously
Jhm Toe o Twm Gnosr Short Press: The display data decreases
DEC Long press: The display data decreases
0 sTEC e Dec R continuously
D ENTER Short press: shift. .
Long press: Set and view parameters.

After power on, the panel will perform a self check operation, and all display digital tubes
and five decimal points will light up for 1 second at the same time.

Four new status lights have been added, displaying the current activation status, error status, physical connection
status, etc. The status description and flashing timing of the indicator lights are shown in the table below (with
indicator lights in bus mode and no indicator lights in normal mode):

Indicator light Status Status
OFF INIT status
S Blinking(ON 200ms/OFF 200ms) Pre-Operational status
Single flash(ON 200ms/OFF 1000ms) Safe-Operational status
ON Operational status
OFF No network malfunction
o Abnormal communication
Blinking(ON 200ms/OFF 200ms) .
settings
ERR Single flash(ON 200ms/OFF 1000ms) Synchronization event exception
Double flash
(ON 200ms, OFF 200ms, ON 200ms, OFF Application watchdog timeout
1000ms)
OFF Link not established
Link established, with data
Flickering(ON 50ms/OFF 50ms) transmission and reception
L/A IN .
signals
LA OUT . ;
Link established, no data
ON transmission and reception
signals
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DOn B

1000ms

LT T

T

N
I'lickering —‘ ’7 —‘ —‘ —‘
Orr
s
ON
1I3linking * 500 . 200ms .
onp—  200ms
Single tlash ON
Single tlas - 4
OTF— 200ms
(1IN
Double flash “oa T 200ms . 290ms T
()F]—._ inhns 1%

4.1.2 Button operation

10001ms

By switching the basic state of the panel operator, it can display the running state, set parameters, run auxiliary

functions and alarm state. After pressing the STA/ESC key, the states are switched in the order shown in the

following figure.

State: BB indicates that the servo system is idle; run indicates that the servo system is running; RST indicates that

the servo system needs to be re-energized.

STA/ESC switch:

state » |Parameter »- »  Auxiliary » |Alarm
[ 1 NI '| || | 1| Crr_rir
| 1zl () I_I Il T ]

wdle Funelion parameler Pu,br.ut spocd Alarm clear Alurm code
|: — || LT L

=N T | I

run C oulml panumeler Alarm code

|| I |
C nmmun |c-mnn
paramelcr

Pm\ oF O tim o8

Iog

¢  Parametric setting PX-XX: The first X represents the group number, and the last two X represents the

parameter serial number under the group.

¢ Monitor status UX-XX: The first X represents the group number, and the last two X represents the

parameter number under the group.

¢ Auxiliary function FX-XX: The first X represents the group number, and the last two X represents the

parameter number under the group.

¢ Alarm state E-XXX: The first two X represents the alarm category, and the last o represents the small

category under the category.
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4.2 Operation state display

When powered on, the panel displays, which is set according to P8-25 parameters.

Default Suitable . ) .
Parameter Name . Meaning Modify | Effective
setting mode

0: normal display, power on display

(Ebb’? ()I' (Erun9’
Panel

P8-25 display 0 All

settings

1: display the value of U-00 when | At Repower
powering on,speed feedback,unit:rpm once on
2: display the value of U0-07 when

powering on, torque feedback, unit:%

B Speed, torque control mode

Zero clamp

ZCLAMP
Specd consistency p
V-CMP
Torque limit CLT — —
Rotate detection I |_I I I
TGON N
Speed limit VLT
Digit display contents
Digit data Display contents

P5-39 When the actual speed of the motor is the same as the command speed,
Same speed | turn on the light.
detection(/V-CMP) Detection Width of Same Speed Signal: P5-04 (Unit: rpm)

Speed control mode,when the torque exceeds the set value, turn on the
P5-42 light.
Torque limit(/CLT) Internal Forward Torque Limitation: P3-28

Internal Reverse Torque Limitation of: P3-29
P5-40 When the motor speed is higher than the rotating speed, turn on the lamp.
Rotate detection(/TGON) | Rotation detection speed: P5-03 (unit: rpm)
Ps-3l When the zero clamp signal starts to operate, turn on the light.
Zero clamp(/ZCLAMP)

Torque control mode
P5-43 When the speed exceeds the set value, turn on the light
Speed limit(/VLT) Forward speed limit in torque control: P3-16;

Reverse speed limit: P3-17.
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Simplified code display content

Display content

Simplified code

In standby mode

L
_ LIt Servo OFF status. (The motor is in a non energized state)

Running

L=l Servo enable status. (Motor in energized state)

'R Need to reset status

I The servo needs to be re-powered on

|
I P-OT ON status.
Prohibit reverse drive state

L
P N-OT ON status.

Prohibit forward drive state

‘\ I |—I I H Control mode 2 is empty

B Position control mode

Positioning completion .
COIN
Positioning near — — —
I
Rotate detection
TGON ~
Digit display contents
Digit data Display contents
P5-38 In position control, when the given position is the same as the actual
Positioning position, turn on the light.
completion(/COIN) Location Completion Width: P5-00 (Unit: Instruction Pulse)
P5.46 In position control, when the given position is the same as the actual
position, turn on the light.
Near (/NEAR) . .
Near signal width: P5-06
P5-40 . .
Rotat When the motor speed is higher than the rotating speed, turn on the lamp.
otate
) Rotation detection speed: P5-03 (unit: rpm)

detection(/TGON)

Simplified code display content

Display content

Simplified code

In standby mode
Servo OFF status. (The motor is in a non energized state)

Running

Servo enable status. (Motor in energized state)

Need to reset status
The servo needs to be re-powered on

Prohibit forward drive state
P-OT ON status.
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Simplified code Display content
[ R Prohibit reverse drive state
L N-OT ON status.
‘ I |—| I_ E} Control mode 2 is empty

24




4.3 Group U monitor parameter

B UO0-21 input signal status

e
, T T -
- | ‘I he light on ndicates that the
cormesponding mem has a signal inpuc
The Lislt oo pulicales el e
I I l I I I I I | I comesponding em has no <ienal npol
o 9% 76 54 32 L

STA/ESC  INC DEC EMTER
© ©® ©® O

B UO0-21 input signal 1 distribution

Segment o Segment o
Description Description
code code

1 /S-ON servo enable 2 /P-CON proportion action instruction

3 /P-OT prohibition of forward drive 4 /N-OT prohibition of reverse drive
/P-CL forward side external torque

5 /ALM-RST alarm reset 6 o
limit

) o /SPD-D internal speed direction

7 /N-CL reverse side external torque limit 8 )
selection

9 /SPD-A internal speed selection 10 /SPD-B internal speed selection

Note: When reading through communication, the binary numbers read from right to left correspond to the
position of /S-ON, /P-CON, 0 means that the position signal is not input, 1 means that the position signal has
input. Example: 0x0001 means /S-ON has input, 0x0201 means /S-ON and /SPD-B has input.

B UO0-22 input signal status

T L
'
- | Th: Liplit UIII iuldicales I%ul Illlu
comzsponding ifcm has asigml inpue
The light on indizaizs (hal he
vorresponding ilem has ng signal input
A

1908 17le 1314 1312 11

STA/ESC  INC DEC ENTER

@ @ 6 6
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B UO0-22 input signal 2 distribution

Segment o Segment o
Description Description
code code
11 /C-SEL control mode selection 12 /ZCLAMP zero clamp

13 /INHIBIT instruction pulse prohibition 14 /G-SEL gain switch
15 /CLR pulse clear 16 /CHGSTPchange step
17 — 18 —

19 — 20 —

Note: When reading through communication, the binary numbers read from right to left correspond to the
position of /C-SEL, /ZCLAMP, 0 means that the position signal is not input, 1 means that the position
signal has input. Example: 0x0001 means /C-SEL has input, 0x0009 means /C-SEL and / G-SEL have

input.

Note:“-” is for reserved display and does not represent any signal. The status bit is always 0.

B U0-23 output signal status

T
I | I l | I I - I I | | - The light on ndlicates that the
cormesponding mem has a signal inpuc
The Lislt oo pulicales el e
I I l I I I I I | I comesponding em has no <ienal npol
£toFt tt tt
o 9 % 76 54 32 L
STA/ESC  INC DEC  ENTER
@ ® ©® o
B U0-23 output signal 1 distribution
Segment Segment
. Description 2 Description
code code
1 Positioning completion hold(/COIN HD) 2 Position completion(/COIN)
3 Same speed detection(/V-CMP) 4 Rotate detection(/TGON)
5 Ready (/S-RDY) 6 Torque limit(/CLT)
7 Speed limit detection(/VLT) 8 Break lock(/BK)
9 Warn (/WARN) 10 Output near(/NEAR)

Note: when reading status through communication,the binary from

right to left correspond to the position of

/COIN_HD, /COIN. 0 means that the position signal is not output, 1 means that the position signal has output.
Example: 0x0001 means / COIN_HD has output, 0x0201 means /COIN_HD and / NEAR has output.

B U0-24 output signal status
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T T
'
I I I I I I I I I I - Th: Liplit UIII iuldicales I%ul Illlu
comresponding ifem has asignal inpat
The light on indizaizs (hal he
I I | I | I | I | | *—_Dorresponding ilem Tas na signal input
k.
tFr tr ot ot t
01908 1716 1514 1312 11
STA/ESC  INC DEC ENTER
©@ @&® @ O
B U0-24 output signal 2 distribution
Segment Segment
g Description em Description
code code
11 Alarm (/ALM) 12 Speed arrived (/V-RDY)
13 Customized output 1 14 Customized output 2
15 /Z phase 16 /MRUN
17 — 18 —
19 — 20 —

Note: When reading the status through communication, the binary numbers read correspond to the /ALM and

/V-RDY positions from right to left. 0 represents that the position signal has no input, and 1 represents that the
position signal has input. Example: 0x0001 indicates that/ALM has an output, and 0x0011 indicates that’/ ALM

and /Z have an output.

4.4 Group F auxiliary parameters

4.4.1 Group FO operation

Function . Function .
Explanation Explanation
code code
Panel external command auto
F0-00 Clear the alarm F0-08 tuning
Restore parameters to factory
F0-01 settings F0-09 Panel internal command auto tuning
F0-02 Clear position deviation FO0-10 Panel vibration suppression 1
F0-04 Clear historical alarm records FO-11 Panel vibration suppression 2
Panel vibration suppression (fast
F0-07 Panel inertia identification FO0-12 FFT)
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4.4.2 Group F1 operation

Function ) Function )
Explanation Explanation
code code
F1-00 Jog run F1-05 Software enable
F1-01 Test run - -
F1-02 Current sampling zero-correction - -

' The following text introduces jogging, and the test run can only be carried out after motor
identification. Please refer to section 5.1 for motor function settings.

(1) Testrun (F1-01)

Before entering the test run mode, please confirm that the motor identification has been completed and the driver
needs to be in the BB idle state!

When the servo drive is connected to a non original encoder or power cable, it should first enter the test run mode
to verify that the encoder terminal or power terminal is connected correctly.

The test run mainly checks the power cable and encoder feedback cable to determine if the connection is normal.
The motor can achieve normal forward and reverse rotation as the following steps. If the motor shaft shakes or

prompts an alarm, immediately disconnect the power and recheck the wiring.

Preas BEC _{ 11

Lomg press EN'T Press TIN'T
. . . . N Press

,‘ 01— _‘ - ‘ INC _‘: m — _ |_|‘J

(2) Jog run (F1-00)

Before entering jog mode, please confirm that the motor shaft is not connected to the machine and the driver is in

bb idle status! The jog function is in speed mode, and P3-09 and P3-10 control the acceleration and deceleration

time!
I _ _‘
Press IJJ:‘C.__‘ il | |,
Reverse run
i long nress Faori. press, _ ) ) _ .
[— | _ Tl INTER I _ ENTER I _ _ I _ 1 _ |_|‘
T |_|__4>[‘ O e 00U T b o Ou T
Forwa-d run
) Default . Setting . .
Parameter Meaning Unit Modify Effective
value range
Servo
P3-18 JOG speed 100 Imm/s 0~1000 OFF At once

(3) Current sampling zero calibration (F1-02)

When the servo driver is updated or the motor runs unsteadily after a long time, it is recommended that the user

automatically adjust the current detection offset, and carry out the following operations when the driver is bb idle.



Long press Short press
- INTTR;

(el B A -
[ T " aonC
Press STATUS/ESC to exit.It needs to repower on the driver.

(4) Forced enable (F1-05)

Parameter | Signal name | Setting Meaning Modify Effective
P0-03 Enable 0 disable Servo OFF | Atonce
mode 1 I/O enable/S-ON

Software enable(F1-05 or
communication )
3(default) Bus enable(Models supporting bus)

2

Set P0-03=2
F1-05 = 0: cancel enable, enter bb status.
F1-05 = 1: forced enable, servo is in RUN status.

After power on again, the forced enable set by F1-05 will fail.

4.5 Fault alarm operation

When a fault occurs, the alarm status will automatically pop up, displaying the alarm number. If there is no fault,
the alarm status will not be visible. In the alarm state, writing 1 to FO-00 through panel operation can reset the
fault.

If the servo alarm is casued by power supply turning off, there is no need to clear the alarm.

When an alarm occurs, the cause of the alarm should be eliminated first, and then the alarm
should be released.

4.6 Parameter setting example

Provide an example of the operation steps for changing the content of parameter P3-09 from 2000 to 3000.
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Step Panel display Buttons Operation
( | STA/ESC INC DEC ,
1 i © ®© © © No need any operations
- - ENTER
5 'minE STA/ESC Press STA/ESC to enter parameter
\I I_I |_| |_| © setting
— _ Press INC, press once to add 1,
N I I INC .
3 T o increase the parameter to 3, and
ST - display P3-00
4 'mEe I Short press the ENT key, and the last
U o © 0 on the panel will flash
ENTER
5 /|:| I INE Press the INC key to add up to 9
I _I |_| _l @ TeSS € ey 0 a up (0]
6 1T T Long press the ENT key to enter
U I _ © P3-09 for numerical changes.
ENTER
Press the INC, DEC, and ENT keys
; Tl © to add, subtract, and shift. After
N ENTER making the changes, press and hold
the ENT key to confirm
8 END

When the set parameters exceed the range that can be set, the driver will not accept the set

value and will report E-021 (parameter setting exceeded). Parameter setting exceeding the

limit usually occurs when the upper computer writes parameters to the driver through

communication.
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5 Basic functions

5.1 Motor function setting

When connecting the driver to the linear motor, it is necessary to set the relevant motor parameters, identify the
motor, and perform other operations before the motor can be controlled to operate normally. This section
introduces how to use the upper computer software to configure and identify the phase sequence of the drive

motor to help control the motor to operate normally.

5.1.1 Connection between upper computer and driver

The communication method between the upper computer software and the servo drive is wired communication,
with one end of the Type-C cable connected to the computer and the other end connected to the servo drive.

5.1.2 Communication configuration

1. Click on the [Drive Motor Wizard] on the left side of the main interface, and you can see the first step of the
Wizard Settings - Drive Motor Wizard - Communication Configuration. After entering the Drive Motor Wizard
configuration, the interface will display operation methods such as [Network Configuration], [Configure Serial
Port], [Automatic Connection], and [Disconnect].

T Eun

i

KON G s SEOmen Gl oy
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flytl ]

EL Aot
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2. After clicking on [Configure Serial Port], the [Connect Servo] window will pop up. On this interface, you can
manually set the serial port number, baud rate, data bits, and other data related to the serial port. After the
configuration is complete, click 'Confirm'.

i) - o X
SR 8
F b Twao
het : -|E‘

3. After the serial port data configuration is correct, you can click on automatic connection to connect the servo
drive. If the drive information and motor information are displayed correctly, click [OK] to exit [Connection] and
start reading data. During the data reading process, a progress bar (data reading progress) is displayed in the lower
right corner of the interface. After successful connection, Connected will be displayed in the lower left corner.

Automatic connection is only valid for station number 1. Automatic connection can

automatically search for serial ports that can communicate with the servo, and read
information about the driver and motor.

Click [Disconnect] to disconnect the software from the servo.
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5.1.3 Driver information

After establishing the connection correctly, you can click Next to enter the drive information interface, where you
can see the relevant information of the connected drive, as shown in the following figure:

) ] RN - &

L e e - R =
O paEn - R B — Sl D — SRETETIE - ) — e
L
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ItE= i
(= et}

R

5.1.4 Motor configuration

1. After correctly connecting and determining the driver information, a new motor needs to be defined for the
first connection. Select [Linear Motor] — [Define New Motor] — [Motor Parameter Configuration] in the
following interface, and compare it with the motor parameters provided by the motor manufacturer to

complete all the parameters in the configuration table.
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2. After filling in the parameters completely, click Next to enter the encoder configuration. On this interface,

you can select the corresponding encoder type.

T HBERS = u X
ADZETY =%

ABZRILEE  HALL

B3 ChafORE

FRITRLRT n

¥

SN AR T3 200 ms

b s = R ey ] 30000 1 pulse
ATRERHD 00 win
ZERTER 50 s
IEveSHEEUSRIHE 300 0"
By s 0

D EE

3. Corresponding to different types of encoders, the provided modifiable parameters generally only modify the

magnetic grating/grating resolution.

¥ SRS - o x [F-EERS - o =

B B o 1000 e it s T 1000 nm
s bR TETE - ¥
Sess | - TREFIR LR 700 s
JERELE na £ MR A I 0o 1 il

v B e 200 1 pulse
SENEE R 0 e TEHTE R 00 v
BESHTEEEET | su000 1 pulse FERREERREE [ b
MR TR 300 | pulse EESETEST 0 =
-EFTRER 500 Mids
IS RS a0 o
A i
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4. After confirming the selected encoder type and magnetic/grating resolution, click Next to enter the thermal

power protection interface. Set the [Overload Detection Reference Current 1] to 1.15 times of the rated

current, set the [Overload Detection Intermediate Current 1] to 2 times of the rated current, and set the

[Overload Detection Intermediate Current 2] to 3 times of the rated current (if the settings are incorrect, a

window will pop up saying "Parameter settings are unreasonable, please re-enter").
[F] 43 =R

(Bl =St

o= ANk

foe=mie TR E

TSk Rl 2

ITERL R E12

LR R AT R IR =6

Tmid™ o™

3220

5600

300

9800
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In addition, the motor temperature detection thermocouple disconnection alarm shielding can be set on this

interface. Currently, only PT100 thermal resistance temperature detection is supported, and other thermal

resistances need to shield this alarm.
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5. After completing the thermal power protection configuration, click ok, and the interface parameters will be
refreshed to the filled content. After configuring the relevant information, the parameters need to be saved to the

library for easy use during each subsequent connection or to write values to other drives.
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6. After completing the previous operation, write the parameters of the library into the drive, and the interface
will display [Please wait for soft reset to complete]. After clicking OK, the drive will automatically perform
parameter writing and reset, and the drive panel will display single (-) - E — 1 — (----) — 88888 — bb in
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5.1.5 Motor and phase sequence identification

Due to the fact that linear motors and linear drivers are not provided by the same manufacturer. Therefore, the

relevant information of linear motors cannot be obtained. Therefore, an automatic motor verification function was
developed. The linear motor with ABZ, ABZ+HALL, BISS-C encoder interface can operate normally after

completing the motor verification function and phase finding.

The content of verification includes encoder polarity, BISS-C absolute value encoder zero position, HALL

polarity and HALL initial position, motor phase sequence identification. Any new motor brought for the first time

requires the use of motor verification function. At present, motor verification can only be performed using an

upper computer.

Inductance and Resistance Identification: Find the identification results of motor resistance, motor
D-axis inductance Ld, and motor Q-axis inductance Lq. After clicking on motor identification, a
motor identification configuration box will pop up. Simply click on inductance and resistance
identification to automatically perform inductance and resistance identification.

[ ST ¥

| QorTe @ESTEM @OUAR SUDEETE Ne mioE

| s - n %
-
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nfE om0 CeREE|

The identification of inductance and resistance requires correct connection to the motor

before operation. After the identification is completed, the identification result will be
displayed and filled in the identification result field in the figure.

Power cable phase sequence identification: finding the zero position.

[ =t1ean o *

If it is an ABZ encoder, it needs to undergo phase sequence identification before it can be used
normally. Select the phase sequence identification in motor identification, choose the encoder type
and configure the magnetic grating/grating resolution, and then write it to the driver. Click on phase
sequence identification to complete the operation.
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5.1.6 Feedback configuration and phase finding

This interface allows for reconfirmation of the encoder type and resolution configured in the motor information.

PRRLE LD . RS

5.1.7 Limit parameter setting

This interface will display all speed limit and torque limit parameters. If necessary, they can be set according to
specific requirements. If there is no need to set the parameters in this interface, you can directly click next.
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5.1.8 Motor direction selection

After entering the direction of the motor, the starting running direction of the motor can be configured and
selected according to the specific working conditions. At this point, the drive motor guide ends, and clicking ok

will enter the simple tuning interface.
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5.2 Error correction function

5.2.1 Error correction function overview

In precision electromechanical applications (such as silicon crystal/semiconductor/TP industries), there are usually
high absolute accuracy control requirements.

However, due to the inherent errors of linear driving motors (such as motor installation
parallelism/flatness/concentricity, material thermal deformation, design tolerances, etc.), encoder errors (such as
grating design tolerances, uneven grating line processes, grating thermal deformation, insufficient
parallelism/concentricity of the grating and read head assembly, etc.), and motor wear errors caused by long-term
operation, the actual motor position information may significantly differ from the position information fed back
by the encoder. In practice, servo drives can only use the position information fed back by encoders as a reference
for motor position control. As a result, the inaccuracy of encoder feedback ultimately leads to inaccurate absolute
precision control of direct-drive motors, making it difficult to meet the high absolute precision requirements of

precision electromechanical applications.

To address this, external measurement devices (such as laser interferometers) can be used to generate an error
mapping table. The error mapping is stored in the drive's non-volatile memory. The drive retrieves correction
values in real-time based on the actual position and performs error correction. After implementing these

corrections, the absolute positioning accuracy of linear motors is improved.

5.2.2 Parameter settings related to error correction

. . ) ) Effective | Default
Parameter Name Setting range Meaning Setting time .
time value
Error
] 0: OFF
PA-70 correction 0-1 L: ON Servo OFF At once 0
switch ’
Error . Servo OFF
. Error correction
correction . o and the error
. starting position = .
PA-71 starting 0-65535 ] ; correction Servo ON 0
o high bit*10000 + low L
position low bit function is
i
bit turned off
Error . Servo OFF
] Error correction
correction . . and the error
. starting position = .
PA-72 starting 0-65535 ) ; correction Servo ON 0
. . high bit*10000 + low o
position high bit function is
i
bit turned off
Servo OFF
Error .
. Error correction and the error
correction . . .
PA-73 . 0-65535 interval= high correction Servo ON 0
interval low . . ..
bit bit*10000 + low bit function is
i
turned off
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. . . . Effective | Default
Parameter Name Setting range Meaning Setting time .
time value
Servo OFF
Error .
] Error correction and the error
correction . . .
PA-74 ) ) 0-65535 interval= high correction Servo ON 1
interval high : . .
bit bit*10000 + low bit function is
i
turned off
Servo OFF
Error Can be set to be less and the error
PA-75 correction 0-65535 than the length of the correction Servo ON 10
length error correction table function is
turned off
Servo OFF
Error 0 and the error
Tum
PA-76 correction 0-65535 ) correction Servo ON 0
T mm
unit function is
turned off
0: Forward, the
direction of
movement when
generating the error
correction table is
consistent with the
. Servo OFF
Error encoder's incremental
. . and the error
correction direction. .
PA-77 . . 0-65535 correction Servo ON 0
1nstruction 1: Reverse, the . .
. . . . function is
direction direction of
turned off
movement when
generating the error
correction table is not
consistent with the
encoder's incremental
direction.
Servo OFF
Error . and the error
PA-78- ] Error correction data, .
correction -32768-32767 . correction Servo ON 0
PA-177 maximum lmm o
array [100] function is
turned off
5.2.3 Parameter monitor
Parameter Name Meaning
After the error correction function is activated, the
o correction index position where the current position
U4-29 Error correction index value

of the linear motor is located is also used for the

correction position cursor in the upper computer.
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Parameter Name Meaning
High 8 bits:
1: Error correction takes effect

0: Error correction not
U4-30 effective

Low 8 bits:

0: Homing unfinished

Used for obtaining error correction and homing state
on the upper computer.

1: Homing completed

Encoder feedback incremental
U0-94~U0-97 | value, clear this position after

homing completed

This position is displayed at the bottom of the error

correction upper computer interface

5.2.4 Function introduction

®  When using the error correction feature for precision compensation, a laser interferometer must be
used. The Xinje linear drive upper computer supports directly loading the .rtl error correction table
automatically generated by the laser interferometer. If other measuring devices are used, error
correction values must be calculated manually and configured in the upper computer.

®  After loading the error correction table file (.rtl), you need to configure the starting position, error
correction table interval, index length requiring error correction, and the direction configuration of
the error correction table according to the correction units.

®  Once the above configurations are completed, write the .rtl error correction parameters into the
linear servo drive. Before using it, it is necessary to perform a homing operation. After homing,
enable the error correction switch and activate the drive for normal operation. At this point, error

correction will automatically occur during operation to ensure high-precision functioning.

5.2.5 Error correction interface introduction

After the laser interferometer completes the measurement, a set of error data is automatically generated, which
includes: interval, number of target runs, and error data. Once the upper computer loads the .rtl data generated by
the laser interferometer, it will automatically display on the error correction interface. The parameters in the

interface are explained as follows:

Parameter Explanation
name
Start The starting position for error correction is set to 0 by default.
position
Point The total length of the error correction index is automatically loaded from. rtl and can
number be manually configured, but must be less than or equal to the length of the correction
table.
Interval The interval distance of the error correction table is automatically loaded from. rtl, and

the unit needs to be manually configured.

Correction The unit of error correction table data.

unit

Start Based on the actual configuration during the measurement phase.
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Parameter Explanation

name

direction Forward Direction: During the error correction measurement phase, the motor
movement direction results in increasing encoder counts.

Reverse Direction: During the error correction measurement phase, the motor

movement direction results in decreasing encoder counts.

Using specification:

® The maximum supported compensation points are 100.

® The error correction function for ABZ encoder takes effect after homing. The BISS-C encoder type
can choose not homing.

®  After homing, there will be a prompt on the corresponding indicator light, as well as a prompt after
the error correction takes effect.

®  After the error correction takes effect, when the motor moves to the corresponding error
compensation index value, there will be a cursor prompt.

®  After the error correction function is enabled, it is not allowed to modify the parameters related to

error correction.

The maximum error data in error correction is Ilmm.

The interval setting must be a positive number and negative intervals should not be used.

® The error correction function is only effective in position mode.
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5.2.6 Error correction application

(1) Configuration of laser interferometer
In this example, a laser interferometer is used to generate error correction data. The total stroke of error correction

compensation is 1m. The driver moves at equal intervals of 100mm for a total of 11 times. After each 100mm run,

it stops for 6 seconds. The longer this time, the more accurate the data obtained by the laser interferometer. After
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the operation, the laser interferometer generated a total of 11 error data points.

Before collecting data with a laser interferometer, please do homing operation for the
motor.

(2) Schematic diagram of using laser interferometer
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(3) Precision compensation (error correction) data table generated by laser interferometer

Laser interferometer
fndex Encoder position (um) external detection location Correction value(um)
Y1 (um) Y3=Y2-Y1
Y2

Index 0 0 0 0

Index 1 100000 100010.524 10.524
Index 2 200000 200018.896 18.896
Index 3 300000 300023.727 23.727
Index 4 400000 400026.372 26.372
Index 5 500000 500042.724 42.724
Index 6 600000 600038.175 38.175
Index 7 700000 700058.349 58.349
Index 8 800000 800050.042 50.042
Index 9 900000 900063.90 63.90
Index 10 1000000 1000053.891 53.891
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(4) Upper computer software processing

After generating the precision compensation (error correction) data table (. rtl) for the laser interferometer, click
on the upper computer software precision compensation interface, click on load from file, and select the data table

saved from the laser interferometer:
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After the file is loaded, the current interface will display the parameter file data and corresponding curve:
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Before turning on the error correction switch, the motor needs to perform a homing operation (after homing
completed, the homing light in the red box will light up), and accuracy compensation can only be turned on after
the operation is completed.
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After completion, click on enable error correction (turn on the precision compensation switch), enable normal

operation, and complete the precision compensation configuration.
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® There is no unit data in the. rtl file. Please ensure that the correction unit configuration
is correct before use.
® The default starting position parameter is 0. For error correction using BISS-C
encoder, if it does not homing, the starting position can be configured as the encoder
feedback count value (encoder unit) at the starting position when generating the error
correction table.
® The interval needs to be configured as a positive number. If the movement direction of
the error correction table is generated and the encoder feedback is increasing (speed is
positive), the starting direction is set to 0 (positive direction). If the movement
direction of the error correction table is generated and the encoder feedback decreases

(with a negative speed), the starting direction is set to 1 (reverse).

Correction value curve:

Correction value curve
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Correction index

The schematic diagram of the position curve after error correction is as follows:
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5.3 Stop mode

Servo shutdown can be divided into free shutdown, deceleration shutdown, and dynamic braking (DB) shutdown

according to the shutdown methods. The following is an explanation of the servo shutdown methods.

Stop mode Free shutdown Decelerating shutdown DB shutdown

The servo drive is not enabled, the
servo motor is not powered on, and | The servo driver outputs | The servo motor

Shutdown it can freely decelerate to 0. The | reverse braking torque, and | operates in a
principle deceleration time is affected by | the motor quickly | short-circuit braking
mechanical inertia, equipment | decelerates to 0. state.

friction, and other factors.

Advantages: Smooth deceleration,

low mechanical impact, but slow

} Advantages: Short | Advantages:  Short
deceleration  process, smooth L S
Shutdown . ) deceleration time deceleration time
o deceleration, low  mechanical ] . ]
characteristics | . . Disadvantage: There is | Disadvantage: There
impac
P mechanical impact is mechanical impact

Disadvantage: Slow deceleration

process

According to the different scenarios of servo shutdown, it can be divided into servo OFF shutdown, alarm
shutdown, and overtravel shutdown.

All power segments of the DL6 series come standard with Dynamic Braking (DB)
function.

5.3.1 Servo OFF and alarm shutdown

B Related parameters

i Default ) . .
Parameter Meaning . Unit Range Modify Effective
setting
P0-30 Stop timeout time 20000 Ims 0~65535 Servo bb At once
P0-27 Servo turn off enable 0 - 0~5 Servo bb At once
shutdown mode
P0-29 Alarm shutdown mode 2 - 0~5 Servo bb At once
Parameter Value Meaning
0 Free running stops and remains in a free running state after stopping.
1 Free running stops and maintains DB status after stopping.
5 Deceleration braking stops, and after stopping, it remains in a free
P0-27 running state.
3 Deceleration braking stops and maintains DB status after stopping.
DB stops and remains in a free running state after stopping.
DB stops and remains in DB state after stopping.
Turn off enable property alarm
P0-29 0 Free running stops and remains in a free running state after stopping.

Free running stops and maintains DB status after stopping.
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DB stops and remains in a free running state after stopping.

DB stops and remains in DB state after stopping.

DB stops and remains in a free running state after stopping.

D | |W( N

DB stops and remains in DB state after stopping.

Not turn off enable property alarm

0 Free running stops and remains in a free running state after stopping.

Free running stops and maintains DB status after stopping.

Deceleration braking stops, and after stopping, it remains in a free

running state.

3 Deceleration braking stops and maintains DB status after stopping.

DB stops and remains in a free running state after stopping.

DB stops and remains in DB state after stopping.

Note:
1. servo turn off enable shutdown mode (P0-27)

When P0-27=0, if the servo OFF occurs, the motor starts to rely on free stop without any alarm.

When P0-27=1, if the servo OFF occurs, the motor starts to rely on free stop and maintains the DB state after
stopping.

When P0-27=2, if the servo OFF occurs, the motor starts to rely on deceleration to stop, until the speed is less
than 50rpm before turning to free stop. At the same time, the servo will time the deceleration stop stage. If the
timing time has exceeded P0-30 and the motor speed has not dropped below 50rpm during the deceleration
process, an alarm E-262 will show.

When P0-27=3, if the servo OFF occurs, the motor starts to rely on deceleration to stop, until the speed is less
than 50rpm before turning to free stop. At the same time, the servo will time the deceleration stop stage. If the
timing time has exceeded P0-30 and the motor speed has not dropped below 50rpm during the deceleration
process, an alarm E-262 will show. Maintain DB status after stopping.

When P0-27=4, if the servo OFF occurs, the motor DB stops and remains in a free running state after stopping.

When P0-27=5, if servo OFF occurs, the motor DB stops and maintains the DB state after stopping.

2. Servo alarm shutdown mode (P0-29)

(1) Turn off enable property alarm
When P0-29=0, if a servo alarm occurs, the motor starts to rely on free stop.

When P0-29=1, if a servo alarm occurs, the motor starts to rely on free stop and remains in DB state after
stopping.

When P0-29=2, if a servo alarm occurs, the motor DB stops and remains in a free running state after stopping.
When P0-29=3, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.

When P0-29=4, the motor DB stops and remains in a free running state after stopping.

When P0-29=5, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.

(2) Not turn off enable property alarm
When P0-29=0, if a servo alarm occurs, the motor starts to stop freely.

When P0-29=1, if a servo alarm occurs, the motor starts to stop freely and remains in DB state after stopping.
When P0-29=2, if a servo alarm occurs, the motor starts to rely on deceleration to stop, until the speed is less than
50mm/s before turning to a free stop. At the same time, the servo will time the deceleration stop stage. If the
timing time exceeds P0-30 during the deceleration process, the servo will directly stop freely. At this time, due to
the servo being in an alarm state, regardless of the value of P0-29, there will be no alarm E-262. Maintain free
running status after stopping.

When P0-29=3, if a servo alarm occurs, the motor starts to rely on deceleration to stop, until the speed is less than

50mm/s before turning to a free stop. At the same time, the servo will time the deceleration stop stage. If the
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timing time exceeds P0-30 during the deceleration process, the servo will directly stop freely. At this time, due to

the servo being in an alarm state, regardless of the value of P0-29, there will be no alarm E-262. Maintain DB

status after stopping.

When P0-29=4, if a servo alarm occurs, the motor DB stops and remains in a free running state after stopping.

When P0-29=5, if a servo alarm occurs, the motor DB stops and maintains the DB state after stopping.

Dynamic Braking (DB) Timing Diagram (Dynamic Braking Low Level indicates effectiveness):
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5.3.2 Stop mode when overtravel in normal mode

Deceeleration complated

DB held

The overtravel prevention function of the linear servo unit refers to the safety function of forcibly stopping the

linear servo motor by inputting a limit switch signal when the movable part of the machine exceeds the designed

safe movement range.

B Related parameter

. Default . Setting . .
parameter Meaning ) Unit Modify Effective
setting range
Servo override stop
P0-28 2 - 0~3 Servo bb At once
mode
P0-30 Stop timeout 20000 Ims 0~65535 Servo bb At once
Forward run Anytime
P5-22 . n.0001 - 0~ff At once
prohibition /P-OT
Reverse run Anytime
P5-23 . n.0002 - 0~ff At once
prohibition /N-OT
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Be sure to connect the limit switch as shown in the figure below.

Motor forward
<m | | dircction

Sorv Limit L Limit SCrVo Unit
RErvo switch switch —
maolor CN0

POT I

NOT, SI2

Rotary applications such as round tables and conveyors do not need the function of overrun prevention. At this

time, there is no need to connect the overrun prevention with input signals.

Signal /POT, terminal Overtravel signal (/POT, /NOT) terminal

Parameter setting . .
input status logic

No need to connect
P5-22/P5-23=n.0000 .
external input

SIo terminal has no signal . .
P5-22/P5-23=n.000C . invalid
mput

I inal has signal
P5-22/P5-23=n.0010 SIo terminal has signa
mput

No need to connect
P5-22/P5-23=n.0010 )
external input

SIo  terminal has signal .
P5-22/P5-23=n.0000 . valid
mnput

SIo terminal has no signal
P5-22/P5-23=n.0010

input

Parameter settings in forward limit signal /POT and reverse limit signal /NOT can not be set to the same terminal

input at the same time.

Direction Meet the limit Operation status
Forward positive limit is valid POT, set the servo overrun stop mode as P0-28
run negative limit is valid Alarm E-261
Reverse positive limit is valid Alarm E-261
run negative limit is valid NOT, set the servo overrun stop mode as P0-28
Parameter Value Meaning
The deceleration stops 1, the overrun direction moment is 0 after
0 stopping, and receiving instructions.
Inertia stops, after stopping, overrun direction moment is O,
P0-28 : receiving instructions.
The deceleration stops 2, after stopping, the overrun direction does
? not receive instructions.
3 Alarm (E-260)
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' ® When P0-28 = 0/2, the motor starts to decelerate and stop after receiving the
overtravel stop signal, and the stop timeout also plays a role in the overtravel process.

® During position control, when the motor is stopped by over travel signal, there may be

position deviation pulse. To clear the position deviation pulse, the clear signal /CLR

must be input. If the servo unit still receives pulses, they will accumulate until the

servo unit gives an alarm.

5.3.3 Stop mode when overtravel in bus mode

In the bus control modes PP, CSP, PV, CSV, TQ, and CST, according to the P0-28 setting value, when
encountering POT and NOT signals, the servo has different processing methods.
Default Setting

Parameter Meaning ) Unit Modify | Effective
setting range

0: Direct alarm, using servo

deceleration shutdown method
1: Alarm triggered after deceleration 1/31418|9]
P0-28.0 ) 2 - 0~3 o
and shutdown in 605Ah mode 10

2: Not using overtravel, controlled

by the master station

B The motor is in a prohibited state
Scenario 1: When the servo is in an enabled or disabled state and touches the reverse limit switch, the panel will

display NOT, cancel the reverse limit signal, and the panel will return to its previous state.

Scenario 2: When the servo is in an enabled or disabled state and touches the forward limit switch, the panel will
display POT, cancel the forward limit signal, and the panel will return to its previous state.

Scenario 3: When the servo is in an enabled or disabled state and simultaneously touches the forward and reverse
limit switches, the servo will report E-261. If two limit signals are cancelled, the panel will return to its previous
state; If any limit signal is cancelled, the panel will display another limit signal, which needs to be cancelled

before the panel can return to its previous state.

B The motor is in motion state
1. Mistakenly touching the reverse limit
Taking the initial movement direction of the motor as the left as an example, when accidentally touching the
forward limit switch, the servo will report E-261. If the forward limit switch is cancelled first, and then the alarm
is cleared, the shaft will return to a non enabled state, and both the forward and reverse directions of the shaft can
move; If the alarm is cleared first and the axis returns to the disabled state, but the panel still displays POT, the
axis is still in the forward limit restricted state. The forward limit signal needs to be cancelled in order to release

the forward overtravel prohibition.
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[ ]
o

Panel display RUN H

— Panel display E-201

Positive limit

< Nepative direction Positive direction — =

2.Limit overtravel state

When P0-28 is 1, servo will control the deceleration stop alarm.

(1) Initial movement direction to the left, triggering the overtravel signal without occurrence of offside
Scenario 1: Failure to touch the forward limit switch
The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. The shaft stops on the
reverse limit switch, and the servo will report E-260. The alarm must be cleared to move the axis in the forward
direction. When it touches the falling edge of the reverse limit switch, the panel display can change from NOT to

RUN, and the reverse overtravel prohibition can be released.

]

Pancl display RUN

|

Panel display E-260

Negative limit

44— Negative direction Posilive direction —

Scenario 2: In the case of offside, touch the forward limit switch before the axis deceleration stop is completed.

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. Before the shaft stops, if the
forward limit switch is touched, the servo will report E-261. The forward limit switch must be cancelled in order
to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft moves forward and touches the
rising and falling edges of the reverse limit switch again. Only then can the panel display change from NOT to

RUN, and the reverse overtravel prohibition be released.
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——— Panel display NOT — - ]

Panel display RUN ER

— Panel display E-261

Negative limit

Positive limit

44— Negative direction Positive diveclion —pw

Scenario 3: In the case of offside, when the shaft stops, touch the forward limit switch.

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops, the servo
will report E-260. At this time, if the forward limit switch is touched, the servo will report E-261. The forward
limit switch must be cancelled before the E-261 alarm can be cleared. Otherwise, the alarm cannot be cleared.
Then, the shaft will move forward and touch the rising and falling edges of the reverse limit switch again. Only
then can the panel display change from NOT to RUN, and the reverse overtravel prohibition be released.

e—— Panel display NOT I
DPancl display RUN [ L ]

e Panel displav E-261

e Panel display E-260

Negative limit

Positive limit

«4— Negative direction Positive dircetion —

Scenario 4: In the case of offside, touching the forward limit switch during axial forward movement.
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The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis crosses
the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft stops, the servo
will report E-260. After clearing the alarm to move the shaft forward, if the forward limit switch is touched, the
servo will report E-261. The forward limit switch must be cancelled before the E-261 alarm can be cleared.
Otherwise, the alarm cannot be cleared. Continue to move the shaft forward, touch the rising and falling edges of
the reverse limit switch again, and the panel display can change from NOT to RUN to release the reverse
overtravel prohibition.

Panel display NOT
|
Panel display RUN D J D

e Panel display E-261 L

e Panel display E-260

Negative limit

Positive limit

4— Negative direction Positive direction —pw
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5.4 Position control

5.4.1 Universal position mode

5.4.1.1 Pulses per polar distance/electronic gear ratio

The so-called electronic gear ratio is actually the displacement of the motor when the load shaft displacement is

one instruction unit. Linear motors are used for linear motion, with a default reduction ratio of 1:1.

After writing the polar distance into the motor parameters, only the required number of pulses for
each polar distance needs to be allocated to PO-11/P0-12. For example, 10000 pulses move one polar
distance, and the parameter is set to: PO-11=0/P0-12=1.

In precise positioning, if the required number of pulses per polar distance PO-11/P0-12 cannot be
achieved, electronic gear ratios can be used, and the setting method is:

F77 777\ V77777
(N Nl

Electronic gear ratio numerator PO— 13 Grating resolution
Electronic gear ratio denominator PO — 14 ~ Pulses per polar distance

B Related parameters

. Default .| Setting . .
Parameter Meaning . Unit Modify Effective
setting range
PO-11 |Pulses per polar distance*1 0 pul | 0~9999 | Servo OFF | At once
P0-12 | Pulses per polar distance *10000 0 pul | 0~9999 | Servo OFF | Atonce
P0-13 | Electronic gear ratio (numerator) 1 - 10~65535 V At once
P0-14 | Electronic gear ratio (denominator) 1 - | 0~65535| Servo OFF | At once
Group 2 Electronic gear ratio o(mode 5)
P0-92 . 1 - 1~9999 At once
(numerator) low bit*1 V(mode 6)
Group 2 Electronic gear ratio o(mode 5)
P0-93 . ) 0 - | 0~65535 At once
(numerator) high bit*10000 V(mode 6)
Group 2 Electronic gear ratio
P0-94 ) ] 1 - 1~9999 | Servo OFF | At once
(denominator) low bit*1
Group 2 Electronic gear ratio
P0-95 . . . 0 - | 0~65535| Servo OFF | At once
(denominator) high bit*10000
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0 ® Parameters PO-11 to PO-14 all relate to the electronic gear ratio. PO-11 and P0-12 form
one group, while P0-13 and P0-14 form another group. The pulses per polar distance,

P0-11 and P0-12, take precedence over the electronic gear ratio, P0-13 and PO-14. The
electronic gear ratio P0O-13 and P0-14 only becomes effective when both PO-11 and
P0-12 are set to zero. In special cases, if the calculated pulses per polar distance result
in a decimal number, the use of the electronic gear ratio should be considered.

® When P0-11, P0O-12, PO-13, and PO-14 are all set to zero, then P0-92, P0-93, and P0-94,
P0-95 will become effective. If P0-13 and P0-14 exceed the set range, please reduce
the electronic gear ratio to its simplest form. If it still exceeds the parameter setting
range after reduction, please use the second set of gear ratios, P0-92 to P0-95. The
second set of gear ratios only becomes effective when PO-11 to P0-14 are all set to
Zero.

® Instruction units do not represent machining accuracy. Refining the instruction unit

quantity based on mechanical accuracy can improve the positioning accuracy of servo.

5.4.1.2 Positioning completion signal (/COIN, /COIN_HD)

In position control, the signal indicating the completion of servo motor positioning is used when the command

controller needs to complete positioning confirmation.

B Related parameters

i Default i .
Parameter Meaning ) Unit Range Change | Effective
setting
Positioning Command .
P5-00 . - 144 . 0~65535 Anytime | Atonce
completion width unit
Positioning
P5-01 completion detection 0 - 0~3 Anytime | Atonce
mode
Positioning )
P5-02 . . 0 ms 0~65535 Anytime | Atonce
completion hold time
) Default . . . .
Parameter | Signal name . Suitable mode Meaning Modify | Effective
setting
Positioning complete Anyti
P5-37 /COIN-HD n.0000 516 ) At once
holding me
Positioning complete Anyti
P5-38 /COIN n.0000 516 At once
output me
Refer to section 3.2.2 for hardware wiring details.
If it is necessary to output signal from SO2, P5-37 and P5-38 are set to n.0002/0012. Note that an SO
terminal can only be used as a signal function.

1. Conditions for positioning completion signal output

(1) /COIN-HD signal output conditions

When the positioning completion detection mode P5-01 is set to 3, the positioning completion holding /COIN-HD
signal can be output. When the /COIN signal holds P5-02 time, the COIN-HD signal can be output.

(2) /COIN signal output conditions
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According to the positioning completion detection mode set in P5-01, output positioning completion /COIN signal.

The following is the precondition for positioning output and the output diagram.

P5-01 setting Content Diagram
ON
If the absolute IS.'-ON
gignal ___|
deviation is below
0 P5-00, the COIN | U0-08 | i
signal  will be Pulse offset ¥ P5-00
output.
P /COIN ON ON
signal OFF
ON
{S-ON
Signal status
After the
instruction is | U0-08 |
: finished, the Pulse offset
deviation is below
P.5-00 ' and COIN | AT0-12 | |
signal is output. Pulse command |
{COIN 'iom [ON
Signal status_| OFF
(N
/S5-ON
Signal statys |
When the
instruction ends
i th | CO-08 | i
an the  motor Pulse offset yP3-00
speed is under the
rotation detection | |
ALD-12
2 d (P5-03 d ;
speed ( ) an Pulse command! /
the absolute
deviation is less
than P5-00, the | U0-00 | e
; =03
COIN signal is Actual speed
output.
{COIN  [JoN N ON
Signal statug_ | Ol
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ON
i5-0N
Signal stalus
At the end of Plgnal status
instruction, the
absolute deviation | Lio-08 | t
Pulse oflTael , P5-00
value under P5-00,
3 it outputs COIN
signal. If COIN lauo-121
.. Pulse command |
maintains ~ P5-02 B > e P5-02 —
time, COIN-HOLD fCOIN ON _ ON
. . Signal slalus_ | OrT - 25002
signal is output.
/COIN-110LD o~
Signal status OFF

2. Description of positioning completion width
(1) The positioning completion width P5-00 changes proportionally due to the change of electronic gear ratio, and
the factory default is 144 command units.

The following table is an example:

The number of o ) ) )
o The positioning completion width P5-00 varies
command pulses positioning i )
. . . proportionally with the number of command pulses
required for a motor to completion width . _
required for the motor to run one polar distance.
operate at one polar P5-00 ™ f o et ol
distance ) e O:;tput (})l the .Ros1.t10n1ng clorrllp etl(.)z slg}rﬁi
10000(default) 144(default) epeﬁ‘ S 2}‘: the ?;’tsli“"?;ng fotmp iE"n W tt e
20000 ~88 sma er. e .w1 , the later e. positioning
5000 = completion signal output, but the signal output
does not affect the actual operating status of the
3000 42
motor.
2000 28

(2) The positioning completion width can also be set separately, and its modification will not affect the number
of command pulses required for the motor to operate at one polar distance.

5.4.1.3 Positioning near signal (/NEAR)

The servo motor is located near the positioning completion signal, so that the equipment can prepare the next

action in advance.

B Related parameters

) Default ) ;
Parameter Meaning ) Unit Range Change Effective
setting
Near signal output Command )
P5-06 ] 655 . 0~65535 Anytime At once
width unit
Signal Default Suitable
Parameter = . o . Meaning Modify Effective
name setting mode
P5-46 /NEAR n.0000 5|6 Positioning near | Anytime At once

Refer to section 3.2.2 for hardware wiring details.
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If it is necessary to output from the SO2, P5-46 can be set to n.0002/0012.

1. Positioning approach signal output conditions
When the pulse deviation value U0-08 of the servo driver is lower than the P5-06 setting value, the positioning
approach signal (/NEAR) is output.

LI0-08
Pulse offset

f
/NLAR
signal slalus

ON

{COIN ON
signal status

2. Description of approach signal output

(1) The approach signal output width P5-06 changes proportionally due to the change of the electronic gear ratio.
The default setting is 655 command units.

The following table is an example:

The number of
command pulses The output width P5-06 of the proximity signal
required for one Near signal output width | varies proportionally with the number of command
polar distance P5-06 pulses required to run one polar distance.
during motor The output of the positioning completion signal
operation depends on the positioning completion width. The
10000(default) 655(default) smaller the width is, the later the positioning
20000 1310 completion signal output is, but the signal output
5000 327 does not affect the actual operation state of the
3000 196 motor.
2000 131

(2) The output width of the proximity signal can also be set separately, and its modification will not affect the
number of command pulses required for the motor to operate at one polar distance.

(3) Please set this parameter larger than the positioning completion width.

5.4.1.4 Command pulse prohibition (/INHIBIT)

Position command prohibition, including internal and external position commands. Stop the function of command
pulse input during position control. When the /INHIBIT signal is on, the pulse command is no longer counted.

B Related parameters

Signal Default Suitable

Parameter = .u o Meaning Modify | Effective
name setting mode

P5-32 /INHIBIT | n.0000 5|6 Command pulse prohibition | Anytime | At once

Parameter range n.0000-0017, assigned to other input terminals by parameter P5-32.
If it is necessary to input from SI2, P5-32 can be set to n.0002/0012. Refer to section 3.2.1 for hardware
wiring details.

1. /INHIBIT terminal effectiveness description

Parameter setting Signal/INHIBIT terminal input status Signal/INHIBIT terminal
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status logic
P5-32=n.0000 No external terminal input
P5-32=n.0000 SIo terminal has no signal input Invalid
P5-32=n.0010 SIo terminal has signal input
P5-32=n.0010 No external terminal input
P5-32=n.0000 SIo terminal has signal input Valid
P5-32=n.0010 SIo terminal has no signal input

2. The influence of /INHIBIT terminal signal on the running state of motor

Motor operation status

Control mode /INHIBIT terminal logic . L .
. /INHIBIT terminal logic invalid
valid
5- internal position /INHIBIT signal is from ON—OFF, continue
Pause current segment . .
control running from pause point.

/INHIBIT signal is from ON—OFF, continue
running from the pulse command received
after OFF.

6- external pulse | Pause pulse command

position control reception

5.4.1.5 Offset clear (/CLR)

Position offset=(position command — position feedback)(encoder unit)
The position deviation clearing function means that the driver can clear the position deviation when the servo
is off or the /CLR signal is received.

B Related parameters

Signal Default Suitable . ) )
Parameter . Meaning Modify Effective
name setting mode

P5-34 /CLR n.0000 All Pulse deviation clear | Anytime At once

Parameter range n.0000-0017, assigned to other input terminals by parameter P5-34.
If it is necessary to input signal from SI2, P5-34 can be set to n.0002/0012. Refer to section 3.2.1 for

hardware wiring details.

1. /CLR signal effectiveness

. . .. Signal /CLR terminal

parameter setting status Signal /CLR terminal input status logic

P5-34=n.0000 No external terminal input

P5-34=n.000c SIo terminal has no signal input Invalid

P5-34=n.0010 SIo terminal has signal input

P5-34=n.0010 No external terminal input

P5-34=n.0000 SIo terminal has signal input Valid

P5-34=n.0010 SIo terminal has no signal input

2. /CLR signal explanation
Send the pulse to the servo, execute the /CLR input signal, the servo will lock the current pulse counts, then

update the current position of the encoder to the position feedback in the control, at the same time, clear the

63



intermediate quantity of the position loop, speed loop and current loop.
/CLR signal is triggered by edge.

3. Other description of pulse position deviation clearing signal

Setting F0-02 to 1 can also clear the pulse position deviation.

5.4.1.6 Position pulse deviation

Pulse deviation value refers to the difference between command pulse of command controller (such as PLC) and
feedback pulse of servo unit in position mode. Its unit is 1 command unit, which is related to the command unit
determined by electronic gear ratio.

In position control, when the deviation pulse exceeds a certain limit value, an alarm will occur, and this threshold

value is the deviation pulse limit value.

B Related parameters

) Default ) ;
parameter Meaning ) Unit Range Change Effective
setting
pulse deviation 0.01 polar )
P0-23 L 2000 . 0~65535 Anytime At once
limit value distance

When the deviation pulse limit is 0, the deviation pulse will not be detected.

Alarm E-100
N —
Deviation Normal control | PQ-23
. Fy
pulse Normal control P0-23
____________________________ ¥
Alarm E-100
5.4.1.7 Position command filter
B Related parameters
. Default ) )
Parameter Meaning . Unit Range Change | Effective
setting
Position command
) Servo
P1-24 acceleration and 0 0.1ms 0~65535 At once
. o OFF
deceleration filtering time
Position command Servo
P1-25 . . . 0 0.1ms 0~65535 At once
smoothing filtering time OFF
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Position command smoothing filter
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5.4.1.8 Reference origin

1. Find the reference origin

To find out the physical origin of working table and make it as the coordinates origin of point position control.
Users can select finding reference origin at forward or reverse side.

Function setting:

Default
Parameter Meaning ) Unit Range Change Effective
setting
P4-00 o ) Servo
Origin function 0 - 0~1 At once
n.xXxox OFF

Note: This function is applicable to position mode 5 and 6; when this parameter is set to 0, the
function of Origin-finding is invalid; when it is set to n.001x, the function of Origin-finding can be

used. (please set P9-21=0)

Signal setting

Parameter | Signal Default Meaning Modify
Mode 3: internal speed Range: 0000-0017, distributes
selecting signal to input terminal through P5-28.
P5-28 /SPD-A | n.0000 — - . .
Mode 5: find origin point at When it set to 0001, it means
forward direction input signal from SI1.
Mode 3: internal speed Range: 0000-0017, distributes
selecting signal to input terminal through P5-29.
P5-29 /SPD-B n.0000 " . . .
Mode 5: find origin point at When it set to 0001, it means
reverse direction input signal from SI1.
Related parameter setting:
) Default ) .
Parameter Meaning ) Unit Range Change Effective
setting
P4-00 Z phase signal Servo
2 - 0~f At once
n.xxxo numbers OFF
The speed hitting At once
P4-01 h imi 600 0~65535 servo
- the proximit m ~
P Y P OFF
switch
The speed leaving Atonce
P4-02 h imi 100 0~65535 servo
- the proximit m ~
p | y p OFF
switch
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Find reference origin diagram:

/F—OT /N-OT
|
l |
@ g Speed P4-01 Speed P4-01 o,
: Direction CW Direction CCW
@ StOB mode 1 Stop mode
P0-28 : ! P0-28
3 ! Speed P4;ﬂg ,<S_p_e_e_dﬂ;0,l12
Direction CCW ! Direction CW

7 signal quantity Z signal +ntity
P4-00 P4-00

Reference origin Reference origin

of forward side of reverse side

Sequential diagram of finding reference origin on forward side:

P

/SPD-A .

/P-0T ; @
p—f I L1l
vl T

P4—01 - - - ‘:/ \. ' P4—00 1

| R t

Steps:

(1) Install limit switch at forward and reverse side. At the rising edge of /SPD-A, motor runs forward at the speed
of P4-01 to find the reference origin on forward side.

(2) After the working table hit the limit switch, the motor stop as the mode set by parameter PO-28

(3) Motor leaves the limit switch at the speed of P4-02. After the working table left the limit switch, the motor run
at the Z phase signal position of No.n optical encoder. This position is considered as the coordinates origin, n is
decided by parameter P4-00.

5.4.1.9 Homing function

1. Function overview

The return to origin function refers to that when the servo enable is on in the position control mode, after the
return to origin function is triggered, the servo motor will find the origin and complete the positioning function.
The found origin can be used as the position reference point for subsequent position control.

During the homing operation, other position commands (including the retriggered homing signal) are shielded.
After the homing is completed, the servo driver can respond to other position commands.

After the homing is completed, the servo driver outputs the homing completion signal, and the upper computer
can confirm that the homing has been completed after receiving the signal.
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1. Parameter setting

Set
Parameter Name Range Meaning . Effective | Default
ime
P9-11.0=0: not find Z phase
Z phase P9-11.0=1: find one Z phase Servo Servo
P9-11.0 0~F 0
numbers P9-11.0=2: find two Z phases OFF ON
And so on
. P9-11.1=0: not trigger homing
Homing . . .
. P9-11.1=1: trigger homing through SI terminal Servo Servo
P9-11.1 trigger 0~2 0
(P5-28) OFF ON
mode . . .
P9-11.1=2: trigger homing after enabling
P9-11.2=0: homing mode 0
Homing P9-11.2=1: homing mode 1 Servo Servo
P9-11.2 0~7 . 0
mode P9-11.2=2: homing mode 2 OFF ON
And so on
Deceleration
mode when .
. P9-11.3=0: decelerate as the setting of P9-14 Servo Servo
P9-11.3 meeting the 0,1 0
T P9-11.3=1: decelerate at once OFF ON
overlimit
signal

Note: P9-11.0 can set up to 15 Z phases. P9-11.1 = 0 means that the homing function cannot be used. This

parameter can be understood as the enabling bit of the homing function. Homing modes 1, 3, 5 and 7 are the

opposite situation of homing modes 0, 2, 4 and 6 respectively.

. . Set . Default
Parameter Name Range Unit Meaning . Effective
time value
) . Return to the origin at high speed,
Homing high ) . Servo | Servo
P9-12 0~3000 mm/s |find the deceleration point and 200
speed . OFF ON
execute the mechanical offset
Homing with low speed. This low
Homing low speed should be low enough not to | Servo | Servo
P9-13 0~1000 mm/s i 20
speed cause mechanical shock when OFF ON
stopping
. The acceleration and deceleration
Homing . . Servo Servo
P9-14 ) 0~1000 ms |time here refers to the time 1000
acc/dec time . OFF ON
required for 0 to 1000mm/s
If the time spent in the whole
Maximum process of homing exceeds the
time allowed time set by this parameter, an Servo | Servo
P9-15 0~12000 10ms . . 0
to return to alarm will be given. When P9-15 OFF ON
the origin = 0, the timeout alarm will be
shielded
Touch stop
mode . . .
. This parameter is only available Servo | Servo
P9-16 homing 0~1000 mm/s 2
for home mode 6 and 7 OFF ON
speed
threshold
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. . Set . Default
Parameter Name Range Unit Meaning ) Effective
time value
Touch stop . . .
This parameter is only available
mode
. for home mode 6 and 7 Servo | Servo
P9-17 homing 0~300% % ) 100%
The base value of the percentage is| OFF ON
torque
the rated torque
threshold
Touch stop
mode This parameter is only available Servo | Servo
P9-18 o 10~1500 ms 500
homing time for home mode 6 and 7 OFF ON
threshold
Quantitative
o . Servo Servo
P9-19 pulses low | -9999~9999 - Quantitative pulses low bit 0
. OFF ON
bit
Quantitative
: o . . Servo | Servo
P9-20 pulses high | -9999~9999 - Quantitative pulses high bit 0
. OFF ON
bit
New/old P9-21=0: old homing function
homing P9-21=1: new homing function Servo | Power
P9-21 . 0~2 - ) i 2
function P9-21=2: 402 standard homing OFF | on again
selection function
When the homing is about to end,
this filtering time is required. Wait
New homing until the motor stops completely
. Servo Servo
P9-22 end filter 50~10000 ms |before completely exiting the OFF ON 500
time homing mode. After this filtering
time, the return to origin
completion signal will be output.

Actual mechanical offset =P9-19 + P9-20x10000, P9-19 and P9-20 need same symbol (all
positive or negative value). The mechanical offset here is the absolute position of the servo

after homing.

Parameter . . .
Name Meaning Set time Effective Default
N.XXXX
Forward overtravel o ) . Operation | Take effect
P5-22 . Forward limit signal in homing mode . 0
signal POT setting at once
Reverse overtravel o . . Operation | Take effect
P5-23 . Reverse limit signal in homing mode . 0
signal NOT setting at once
When the homing action and status are Take effect
completed, the homing completion signal will at once
. . be output. Even if other modes are executed .
Homing completion L . Operation
P5-54 . after the homing is completed, the homing . 0
signal setting

completion signal will not disappear. When

the homing is started again, the homing

completion signal will disappear.
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Parameter

Name Meaning Set time Effective Default
N.XXXX
. . . The origin switch signal is required in the Operation | Take effect
P5-64 Homing switch signal ] o .
process of returning to the origin. setting at once
) When P9-11.1=1, P5-28 distributed the SI . Take effect
SI terminal start ) . ] Operation
P5-28 . terminal, the homing can be triggered by SI . at once
homing . setting
terminal.

1. New homing mode selection
To use the new homing function, first set P9-21=1, then set the overtravel switch (POT/NOT) and the origin
switch. If the mechanical offset (P9-19 and P9-20 are set), please set the offset within the travel range to ensure
that the mechanical equipment will not be damaged during the homing process!
The number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) can be valid at the same time. If the
number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) are not set to 0, the servo will find the
number of Z phases (P9-11.0) first, and then execute the mechanical offset (P9-19, P9-20). If the number of Z
phases (P9-11.0) is 0 and the mechanical offset (P9-19, P9-20) is not 0, the servo does not find the Z phase, but
executes the mechanical offset (P9-19, P9-20). If the number of Z phases is not 0 but the mechanical offset is 0,
the servo will find the Z phase (P9-11.0) without performing the mechanical offset.
There are 8 homing modes in total, as follows:
(1) Positive homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2 =0)
(2) Reverse homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2=1)
(3) Positive homing, the deceleration point and origin are motor Z signal (P9-11.2 = 2)
(4) Reverse homing, the deceleration point and origin are the motor Z signal (P9-11.2 = 3)
(5) Forward homing, the deceleration point is the forward overtravel switch, and the origin is the forward
overtravel switch or motor Z signal (P9-11.2 =4)
(6) Reverse homing, the deceleration point is the reverse overtravel switch, and the origin is the reverse overtravel
switch or motor Z signal (P9-11.2 =5)
(7) Positive homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 = 6)
(8) Reverse homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 =7)
Each homing mode is analyzed in detail below:
1. Homing mode 0 —— Positive homing, the deceleration point is the origin switch, and the origin is the
origin switch or motor Z signal (P9-11.2 = 0)
To use this mode, you need to connect pot, not and origin switches.
(1) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =
0-invalid, 1-valid), and the forward overtravel switch (POT) (P5-22) is not triggered in the whole process.
Firstly, the servo motor searches the deceleration point (origin) signal in the high-speed forward direction with the
set value of P9-12 (homing high speed) until it meets the rising edge of the deceleration point (origin) signal.
After gradually decelerating to -P9-13 (homing low speed) according to the setting of P9-14 (homing acceleration
and deceleration time), the servo motor searches the deceleration point(origin) signal falling edge in the reverse
direction at the low speed set by -P9-13 (homing low speed). When encountering the deceleration point (origin)
signal falling edge, it will reverse, and continue to search the deceleration point (origin) signal rising edge at low
speed with P9-13 (homing low speed). The next homing action can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed with
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P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the operation process of continuing to search the rising edge of deceleration point (origin) signal at low speed

with P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)

signal. After the motor is completely stopped, the motor will move a quantitative pulse (P9-19, P9-20) with speed

P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor will stop.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed

P9-13 (homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal,
and then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge of the deceleration point (origin) signal at low speed
P9-13 (homing low speed), continue to run after encountering the rising edge of the deceleration point (origin)
signal, then find the first z-phase signal and stop immediately. After the motor is completely stopped, according to
the set number of mechanical offset pulses (P9-19, P9-20) and direction (it can be positive direction or negative

direction), the motor goes through a quantitative pulses (P9-19, P9-20) at the speed set by P9-12 (homing high

speed), and then the motor stops.

(2) When the motor starts to move, the origin switch (deceleration point) signal is valid (P5-64 = 0-invalid,
1-valid), and the forward overtravel switch (P5-22) is not triggered in the whole process:
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The servo motor directly searches for the falling edge of the deceleration point (origin) signal at low speed -P9-13
(homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will reverse (i.e.
forward), and continue to search for the rising edge of the deceleration point (origin) signal at low speed with
P9-13 (homing low speed). The next homing action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, stop immediately when encountering

the rising edge of deceleration point (origin) signal.

origin
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switch |

(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

In the process of positive acceleration or positive constant speed operation, stop immediately after encountering
the rising edge of the origin signal. After the motor is completely stopped, according to the set number of
mechanical offset pulses and direction (either positive or negative direction), the motor will move a quantitative
pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed), and then the motor will stop.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately.
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switeh i signal falling edge
(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

In the process of positive acceleration or positive constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately. After the motor is
completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed P9-12 (homing high
speed) according to the set number of mechanical offset pulses (P9-19, P9-20) and direction (either positive or
negative direction), then the motor stops.

(3) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =
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0-invalid, 1-valid), and the forward overtravel switch (P5-22) triggered in the process is valid.

Firstly, the servo motor forward searches for the deceleration point signal at high speed P9-12 (homing high
speed). After encountering the forward overtravel switch (POT) (P5-22), the driver immediately reverse searches
for the falling edge of the deceleration point (origin) signal at the speed -P9-12 (homing high speed) according to
the value set by P9-14 (homing acceleration and deceleration time). After encountering the falling edge of the
deceleration point (origin) signal, decelerate in the reverse direction (i.e. restore the forward direction) according
to the set value of P9-14 (homing acceleration and deceleration time). The servo motor forward searches the rising
edge of the deceleration point (origin) signal at low speed of P9-13 (homing low speed). The next action back to
the origin can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately after
encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of deceleration point (origin) signal, and then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:
In the process of positive acceleration or positive constant speed operation, continue to run after encountering the

rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
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After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive

direction or negative direction), then the motor stops.

2. Homing mode 1

Reverse return to zero, the deceleration point is the origin switch, and the origin is
the origin switch or motor Z signal (P9-11.2=1)

It needs to connect POT, NOT, origin switch to use this mode.

(1) When the motor starts to move, the signal of origin switch (deceleration point) is invalid, and the reverse

overtravel switch (NOT)(P5-23) is not triggered in the whole process

Firstly, the servo motor searches for the deceleration point signal at high speed -P9-12 (homing high speed) in
reverse until it meets the rising edge of the deceleration point signal. After gradually accelerating to P9-13
(homing low speed) according to the setting of P9-14 (homing acceleration and deceleration time), the servo
motor forward searches for the falling edge of deceleration point (origin) signal at the low speed P9-13 (homing
low speed). When encountering the falling edge of deceleration point (origin) signal, it will reverse (resume
reverse), and continue to search the rising edge of the deceleration point (origin) signal at a low speed
-P9-13(homing low speed). The next back to origin action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
During the operation of continuing to search for the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop the machine immediately after encountering the rising edge of deceleration point
(origin) signal. After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the
set speed P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either
positive direction or negative direction), then the motor stops.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continue to search the rising edge of deceleration point (origin) signal at low speed -P9-13
(homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal, and
then find the first Z-phase signal and stop immediately.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continue to search the rising edge of the deceleration point (origin) signal at low speed
-P9-13 (homing low speed), continue to operate after encountering the rising edge of the deceleration point (origin)
signal, then find the first Z-phase signal and stop immediately. After the motor stops completely, according to the
set number of mechanical offset pulses and direction (either positive direction or negative direction), the motor
goes through a quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed), and then the motor
stops.

(2) When the motor starts to move, the signal of origin switch (deceleration point) is valid (P5-64 = 0-invalid,
1-valid), and the reverse overtravel switch is not triggered in the whole process (NOT) (P5-23).
The servo motor directly forward searches for the falling edge of the deceleration point (origin) signal at low
speed P9-13 (homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will
reverse (i.e. negative direction), and continue to search for the rising edge of the deceleration point (origin) signal
at low speed -P9-13 (homing low speed). The next action of returning to origin can be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of negative acceleration or negative constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

In the process of negative acceleration or negative constant speed operation, stop the machine immediately after
encountering the rising edge of the origin signal. After the motor is completely stopped, the motor will walk a
quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), and then stop the motor.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During negative acceleration or negative constant speed operation, continue operation after encountering the
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rising edge of deceleration point (origin) signal, and then stop immediately after finding the first Z-phase signal.

origin
—— NOT switch F speed 1
direction m i
™ III der_:ele;ation
(@ rrrrrrr@rrrrrrro et
4 | I i
I Pg-13
motion track : :’ N :,-'J \"\. Zz signal
|  —— \ ;
| - ) 1 3 time
motor Z signal | | :| | Il -Po-13 T
1 : ! trigger signal origin signal
TeVeTse 1ising edge

overtravel switch

(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

In the process of negative acceleration or negative constant speed operation, continue to operate after
encountering the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop
immediately. After the motor stops completely, the motor will run a quantitative pulse (P9-19, P9-20) at the set
speed P9-12 (homing high speed) according to the set mechanical offset pulse numbers and direction (either
positive or negative direction), then the motor stops.

(3) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 =
0-invalid, 1-valid), and the reverse overtravel switch triggered in the process is valid (NOT) (P5-23).

Firstly, the servo motor reverse searches for the deceleration point (origin) signal at high speed -P9-12 (homing
high speed). After encountering the reverse overtravel switch (NOT), the driver decelerates in reverse (i.e.
forward) according to the value set in P9-14 (homing acceleration and deceleration time), and immediately
searches for the falling edge of the deceleration point (origin) signal at high speed P9-12 (homing high speed) in
the forward direction. After encountering the falling edge of the deceleration point (origin) signal, decelerate in
the reverse direction (i.e. negative direction) according to the set value of P9-14 (homing acceleration and
deceleration time), and the servo motor searches the rising edge of the deceleration point (origin) signal in the

reverse low speed -P9-13 (homing low speed). The next homing action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering

the rising edge of the origin signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

In the process of reverse acceleration or reverse constant speed operation, stop the machine immediately after
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encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the

motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, continue the operation after

encountering the rising edge of the origin signal, and then stop immediately after finding the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

In the process of reverse acceleration or reverse constant speed operation, continue to operate after encountering
the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive

direction or negative direction), then the motor stops.

3. Homing mode 2 forward homing, deceleration point and origin are motor Z signal (P9-11.2=2)
In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.

(1) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the

forward overtravel switch (POT) is not triggered in the whole process.

Firstly, the servo motor forward searches the Z signal at the high-speed P9-12 (homing high speed). After
encountering the rising edge of the Z signal, it decelerates in the reverse direction according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to -P9-13 (homing low speed) and reverse
searches the Z signal at low speed. Next, the homing action is divided into two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering

the rising edge of the other side of the motor Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and

direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

(2) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the
forward overtravel switch is triggered in the process (POT) (P5-22).

Firstly, the servo motor searches for the Z signal in forward direction with the high speed P9-12 (homing
high-speed speed). After encountering the forward overtravel switch, the driver decelerates in the reverse direction
according to P9-14 (homing acceleration and deceleration time), and searches for the Z signal in the reverse
direction with the high-speed -P9-12 (homing high-speed) until encountering the rising edge of the Z signal. The
machine gradually decelerates in the reverse direction (i.e. returns to the forward direction) according to P9-14
(homing acceleration and deceleration time). The servo motor searches the rising edge of the other side of the Z
signal in the forward direction and low speed P9-13 (homing low speed). The next homing action is divided into
two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the other side of the Z signal.

speed

~POT isvalid
forward POT switch
direction | T POLIZ |t
— I Z sipnal another
- - - : - "-\ side nfrising
(magsavase anaas s YN e
) | et | —
I f \
motion rrack | ! ) [ \ / o
! \ \ ime
T i \ !
eyl ! - v 4 ,-’f
motor £ signal |1 i i "\
! | \ i
| L] A v oo
Fo— ' -py-12 f zdsgfua_-usmg

overtravel switch

(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse at the speed set by P9-12 (homing high speed) according to the set number of mechanical
offset pulses and direction (either positive direction or negative direction), and then stop the motor.

4. Homing mode 3 reverse homing, the deceleration point and origin are motor Z signal (P9-11.2=3)

In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.

(1) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the

reverse overtravel switch is not triggered in the whole process (NOT).

Firstly, the servo motor searches for the Z signal in reverse direction with the high speed -P9-12 (homing high
speed). After encountering the rising edge of the Z signal, it decelerates and reverses according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to P9-13 (homing low speed) and searches for the
Z signal at low speed in forward direction. Next, the homing action is divided into two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
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the rising edge of the other side of the motor Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately when
encountering the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the
motor will walk a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the

motor stops.

(2) When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the
reverse overtravel switch is triggered in the process (NOT)

The servo motor searches for the Z signal at high speed -P9-12 (homing high speed) in reverse direction. After
encountering the reverse overtravel switch, the driver decelerates and reverses according to P9-14, and then
searches for the Z signal at high speed P9-12 (homing high speed) in forward direction until encountering the
rising edge of the Z signal, and gradually decelerates and reverses (i.e. restores the reverse direction) according to
the set value of P9-14 (homing acceleration and deceleration time). The servo motor searches the rising edge on
the other side of the Z signal at low speed -P9-13 (homing low speed) in reverse direction. Next, the homing
action is divided into two cases:
(a) Mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering

the rising edge of the other side of the Z signal.
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(b) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

5. Homing mode 4 forward homing, deceleration point and origin are forward overtravel switch POT
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(P5-22) (P9-11.2=4)
To use this mode, it needs to connect NOT, POT.

(1) When the motor starts moving, the forward overtravel switch (POT) is invalid
Firstly, the servo motor searches the forward overtravel switch at high speed P9-12 (homing high speed). After
encountering the rising edge of the forward overtravel switch signal, it gradually decelerates in reverse according
to the setting of P9-14 (homing acceleration and deceleration time). The servo motor searches the falling edge of
the forward overtravel switch signal in reverse direction at low speed -P9-13 (homing low speed). After
encountering the falling edge of the forward overtravel switch signal, the next action of returning to the origin can
be divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in the reverse direction (i.e. restore the forward direction), and search for the rising edge of the forward
overtravel switch signal in the forward direction and low speed P9-13 (homing low speed). In the process of
forward acceleration or forward constant speed operation, stop immediately when encountering the rising edge of
the forward overtravel switch signal.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the forward direction), and search the rising edge of the forward
overtravel switch signal in the forward with low speed P9-13 (homing low speed). In the process of forward
acceleration or forward uniform speed operation, stop immediately when encountering the rising edge of the
forward overtravel switch signal. After the motor is completely stopped, motor walks a quantitative pulse at the
speed set by P9-12 (homing high speed) according to the set number and direction of mechanical offset pulses (it
can only be in the negative direction, that is, it must move between the origin switch and NOT), and then the
motor will stop.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Continue to operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after

encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed set by -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

(2) Forward overtravel switch is valid when motor starts moving (POT) (P5-22)
The servo motor directly searches for the falling edge of the forward overtravel switch signal (POT) at a reverse
low speed -P9-13 (homing low speed). After encountering the falling edge of POT, the next homing action is
divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in the reverse direction (i.e. restore the forward direction), search for the rising edge of POT in the
forward low-speed P9-13 (homing low speed), and stop immediately when encountering the rising edge of POT
during forward acceleration or forward constant speed operation.

P9-13 POT riging edge

POT switch
forward o speed |
direction LUJ

trigger signal

/

| .l"I i
motion track (—4 \". lizne
» |

P9-13 {
! ! POT falling edge

|

|
forward |
overtravel switch

(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

Decelerate in reverse direction (i.e. restore the positive direction), search the rising edge of POT at low speed and
positive direction with P9-13 (homing low speed). In the process of positive acceleration or positive constant
speed operation, stop immediately when encountering the rising edge of POT. After the motor stops completely,
the motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be negative direction, but it must move between the origin
switch and NOT), and then the motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate in reverse at the low speed -P9-13 (homing low speed), and then stop immediately after

encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

6.Homing mode 5
(P5-23) (P9-11.2=5)
To use this mode, please connect POT, NOT.

reverse homing, deceleration point and origin are reverse overtravel switch NOT

(1) When the motor starts moving, the reverse override switch (NOT) is invalid
Firstly, the servo motor searches for the reverse overtravel switch (NOT) at reverse high speed -P9-12 (homing
high speed). After encountering the rising edge of NOT, it gradually decelerates in reverse according to the setting
of P9-14 (homing acceleration and deceleration time). The servo motor searches for the falling edge of NOT at
forward low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing
action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of NOT at the
reverse low speed -P9-13 (homing low speed). In the process of reverse acceleration or reverse constant speed

operation, stop immediately when encountering the rising edge of NOT.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of the reverse

overtravel switch signal (NOT) at the reverse low speed -P9-13 (homing low speed). In the process of reverse

acceleration or reverse constant speed operation, stop immediately when encountering the rising edge of NOT.

After the motor stops completely, the motor will move a quantitative pulse at the speed P9-12 (homing high speed)
according to the set number of mechanical offset pulses and direction (it only can be positive, but it must move

between the origin switch and POT), and then the motor stops.

(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal. After the motor stops completely, the motor will move a quantitative pulse at the speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (it can be
positive or negative), but it must move between the origin switch and POT), and then the motor stops.

(2) When the motor starts to move, the reverse overtravel switch (NOT) (P5-23) is valid
The servo motor directly searches for the falling edge of the reverse overtravel switch signal (NOT) at the forward
low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing action is
divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Decelerate in reverse direction (i.e. resume reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13(homing low speed). During reverse acceleration or reverse constant speed operation,
stop immediately when encountering the rising edge of NOT.

- NOT switch

direction speed

(maw wasesassaaaay

. NOT falling edge

PO-13 —4
motion track '—‘_) .f"
6.13 f X time
signal NOT rising edge

reverse L
overtravel switch

(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

Decelerate in reverse direction (i.e. recover in reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13 (homing low speed). During reverse acceleration or reverse constant speed
operation, stop immediately when encountering the rising edge of NOT. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be positive), but it must move between the origin switch and
POT), and then the motor stops.

(¢) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after

encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After the motor stops completely, the motor will move a
quantitative pulse at the speed P9-12 (homing high speed) according to the set number of mechanical offset pulses
and direction (it can be positive or negative, but it must move between the origin switch and POT), and then the
motor stops.

7.Homing mode 6
(P9-11.2=6)
To use this mode, no need to connect POT, NOT and origin switch.

forward homing, deceleration point and origin are forward mechanical limit position

Firstly, the servo motor runs forward at low speed P9-13 (homing low speed). After hitting the mechanical limit
position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop homing mode torque
threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop homing mode speed
threshold), this state remains P9-18 (touch stop homing mode time threshold) After the set time, it is judged that
the mechanical limit position is reached, and the next homing action can be divided into four cases:

(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Shut down immediately.

forward
direction
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point signal
rising edge

motion track f

/
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falling ed,
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:
The servo motor stops immediately. After it stops completely, according to the set number of mechanical offset
pulses, the motor reverse moves a quantitative pulse (P9-19, P9-20) at the speed set by -P9-12 (homing high
speed), and then the motor stops.
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(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:
Run in reverse at the low speed set by -P9-13 (homing low speed), then stop immediately after encountering the
rising edge of the first Z-phase signal, and then walk a quantitative pulse (it can run in positive direction or
negative direction, but it must be within the mechanical limit position) at the speed set by -P9-12 (homing high
speed) according to the set number of mechanical offset pulses after complete stop, and then the motor stops.

8. Homing mode 7
(P9-11.2=7)

To use this mode, no need to connect POT, NOT and origin switch.

reverse homing, deceleration point and origin are reverse mechanical limit position

Firstly, the servo motor runs in reverse direction with the low speed -P9-13 (homing low speed). After hitting the
mechanical limit position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop
homing mode torque threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop
homing mode speed threshold), this state remains P9-18 (touch stop homing mode time threshold). After the set
time, it is judged that the mechanical limit position is reached, and the next action of returning to the origin can be
divided into four cases:
(a) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Shut down immediately.
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(b) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:
The servo motor stops immediately. After it stops completely, the motor moves forward a quantitative pulse
(P9-19, P9-20) at the speed set by P9-12 (high speed back to the origin) according to the set number of

mechanical offset pulses, and then the motor stops.
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(c) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Operate in the forward direction at the low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(d) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:
Operate in the forward direction with low-speed P9-13 (homing low-speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After complete stop, the motor will walk a fixed pulse
(P9-19, P9-20) at the speed set by P9-12 (homing high-speed) according to the set number of mechanical offset
pulses (it can operate in positive direction or negative direction, but it must be within the mechanical limit
position), and then the motor stops.

Note: only for homing mode 6 and 7.
For homing modes 6 and 7, once these two homing modes are triggered, the maximum torque during homing is
1.1 times of the set value of P9-17 (touch stop homing torque threshold). If the internal forward and reverse torque
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limits P3-28 and P3-29 are smaller than 1.1 times of the set value of P9-17 (touch stop homing torque threshold),
the torque limit is the set value of P3-28 and P3-29. Similarly, if the external forward and reverse torque limits
P3-30 and P3-31 are enabled, the actual torque limit is the minimum of the internal torque limit, the external

torque limit and 1.1 times of the P9-17 set value.

Only when these two homing modes are triggered, 1.1 times of the set value of torque limit P9-17 (touch stop
homing torque threshold) will take effect. If only the homing is enabled and (homing mode) P9-11.2 is 6 or 7, but
the homing is not triggered, 1.1 times of the set value of torque limit P9-17 (touch stop homing torque threshold)
will not take effect.

5.4.1.10 Upper computer homing function (CIA402)

u Function description:

402 standard homing function in non ECAT mode of linear drive DL6.
1. In non ECAT mode and position control mode, when P9-21 is set to 2, it can homing in the following
ways:

P9-41.1=1, trigger the homing through the SI terminal.

P9-41.1=2, the first power on enable will automatically trigger the homing.

P9-41.1=3, set F2-08=1, trigger homing. Set F2-08 to 2  to stop homing (F2-08 only supports writing
through communication).
2. During the homing operation, other position commands (including the triggered homing signal) are
blocked. After the homing is completed, the servo drive can respond to other position commands.
3. The homing mode is the same as the bus HM mode (except for the 35 and 37 modes), refer to the
"EtherCAT Bus Control Mode ->HM Mode ->Homing Mode" section of the manual, and reference chapter:
7.5.3 HM Mode.

B Parameter setting

Setting . Setting | Effective | Default
Parameter Name Meaning . .
range time time value

0: old homing function
) ) 1: new homing function | Servo | Repower
P9-21 Homing selection 0-2 ) 2
2: 402 standard homing OFF on

function

0: Prohibit triggering
homing

1: Trigger homing
through SI terminal
(P5-28)

402 homing mode Servo Servo
P9-41.1 . . 0-3 2: After the first power 0
triggering method OFF ON
on and enable, start
homing
3: Trigger the homing
through communication
(F2-08)
P9-42 402 homing mode -2~37 Same as the homing | Servo Servo 1
method of bus HM | OFF ON
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Setting . Setting | Effective | Default
Parameter Name Meaning . .
range time time value
mode
402 homing searching
P9-43~ ] ] . ) Servo Servo
switch signal speed 0-65535 | Unit: command unit/S 0
P9-44 OFF ON
P9-43*1+P9-44*65535
402 homing searching
P9-45~ o . . Servo Servo
origin speed | 0-65535 | Unit: command unit/S 0
P9-46 OFF ON
P9-45*1+P9-46%65535
402 homing . .
) Homing  acceleration
P9-47~ acceleration and ) Servo Servo
) 0-65535 | and deceleration speed 0
P9-48 deceleration speed . . OFF ON
Unit: command unit/S?
P9-47*1+P9-48*65535
. . . Effective Default
Parameter Name Setting range Setting time .
time value
/P-OT: forward operation Operation
P5-22 o 0000-FFFF ) At once 0001
prohibited setting
/N-OT: reverse operation Operation
P5-23 o 0000-FFFF ) At once 0002
prohibited setting
. . . Operation
P5-27 Origin switch signal 0000-FFFF ) At once 0003
setting
. . . . Operation
P5-28 Homing triggering terminal 0000-FFFF ) At once 0000
setting
) ) . Operation
P5-54 Homing completion signal 0000-FFFF " At once 0000
setting

.

P9-42 is bound to the 6098h object word, P9-43~P9-44 is bound to the 6099h01h
object word, P9-45~P9-46 is bound to the 6099h02h object word, P9-47~P9-48 is

bound to the 609Ah object word. After setting the P group parameters, the software

synchronously changes the object words associated with the P group parameters.

In non EtherCAT, 402 standard homing mode, the maximum speed limit during the

homing process (original 6080h) is changed to the maximum speed in the motor

parameters (U3-06), and the homing offset parameter (original 607Ch) is invalid.

B Upper computer operation

After connecting to the upper computer, click on "Motion" — "Homing", and the following interface will be

displayed:
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Select Homing Mode 3: CIA402 Homing — Select Homing Mode -2~34 (After selecting the homing mode,

you can watch the corresponding animation on the right side) — Configure the limit, homing speed, and
acceleration/deceleration speed.
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Select the corresponding homing trigger method (P9-41.1) — configure the homing completion output signal

(P5-54) as required, homing trigger terminal (P5-28). After completing the configuration, you can click on write
data, start or stop homing.
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5.4.2 Position control (external pulse command)

Parameter Overview Reference
chapter
P0-01 control mode selection Set to 6: external pulse mode 5421
P0-10 pulse instruction form Set the pulse form 5423
0-CW/CCW
1-AB
2-P+D
PO-11 Set the number of pulses per
polar distance of the motor *1 Setting the number of command pulses
P0-12 Set the number of pulses per | required for the motor to operate at one
polar distance of the motor *10000 polar distance
P0-13 Electronic gear ratio P0O-11 and P0-12=0, PO-13/P0-14 are
(numerator) effective 5411
P0-14 Electronic gear ratio P0-11~P0-14 are 0, P0-92~P0-95 are valid T
(denominator) 32-bit electronic gear ratio (numerator):
P0-92~P0-93 32-bit electronic gear P0-92*1 + P0-93 *10000
ratio (numerator) 32-bit electronic gear ratio denominator:
P0-94~P0-95 32-bit electronic gear | P0-94*1 + P0-95 *10000
ratio (denominator)
P0-09 Pulse command setting You can set the command direction and
. ) 5425
filter time of low-speed pulse respectively
5.4.2.1 External pulse position mode
Setting . . .
Parameter Meaning Modify Effective
value
P0-01 6 Control the position by external pulse Servo OFF At once

5.4.2.2 Pulse input specification

Pulse specification Max input frequency Voltage Forward current
O llect
Lowspeed | Dol onooor 200Kpps 24V <25mA
{ signal
se
Py Differential signal 4MKpps 3.3~5V <25mA

5.4.2.3 Pulse command form selection

Set the pulse form received by the servo driver based on the upper computer or other pulse output devices:

® Double pulse (CW+CCW);

® A phase+B phase orthogonal pulse, 4-time frequency;

® Pulse+direction (positive or negative logic).

Parameter | Meaning Setting Meaning Modify Take effect
P0-10 Pulse 0 CW, CCW mode
) command 1 AB phase Servo OFF At once
n.xxxgo . .
form 2 Pulse + direction (default)
P0O-10 Pulse 0 Falling edge is effective (default) Servo OFF At once
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n.xXxox

signal
effective 1

edge

Rising edge is effective

5.4.2.4 Pulse command logic form

P0-10.0 Forward rotation Reverse rotation
CCW T OFF ccw f | f |
0: CW/CCW
CW M ow | OFF
90" 90"
g "_“ M S
| |
1_ AB Phase A ! Mhase A !
Phusce 3 | | Phase B | |
pulse | | | pulse | | |
2: P+D
clireclioﬂ ON dil'ccti():| OFF

5.4.2.5 Pulse command forward direction selection

i Default ) i
Parameter Meaning ) Unit Range Change Effective
setting
P0-09.0 | forward direction 0 o1 Servo Re-power
n.xxx0 | of pulse instruction OFF on

P0-09 will change the counting direction of the internal counter in the servo system. The counting
direction determines the rotation direction of the motor. Therefore, this parameter can be adjusted if

the actual rotation direction of the motor is different from the expected direction in the position mode.

. Default . .
Parameter Meaning . Unit Range Change Effective
setting
P0-09.2 | Pulse command filter Re-power
] 0 ns 0~4 Servo OFF
n.Xoxx time on

1.24V pulse: The pulse command filtering time can only be set to 3/4, and the pulse filtering time can
enhance the anti-interference ability of low-speed pulses (within 200K).

2.5V differential pulse: When using 4M frequency pulse input, the pulse command filtering time can
only be set to 0.

P0-09.2 =0: Turn off the noise filter.

P0-09.2 = 1~4: Turn on the noise filter with a filtering time of 4*(n-1)/clk(ns). Clk=50m (ns) in speed
mode and 100m (ns) in position mode.
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4M/s.

In AB phase input mode, the maximum receiving frequency hardware design is 4M, which

means that for an encoder with a resolution of 1um, the maximum speed should not exceed

5.4.3 Position control (Internal command)

Parameter Overview Reference chapter
P0-01 control mode selection Set to 5: internal position | 5.4.3.1
mode
P4-03 internal position mode Control mode setting of
P4-04 valid segment number internal  position  mode:
P4-10~P4-254 internal position 1 to | including step change mode,
35 parameters positioning mode and
adjustment time 5433
Configuration  of pulse | =
displacement, speed,
acceleration and deceleration
time of each segment
P5-35 change step signal GHGSTP | Common terminal function
P5-32 pause present segment signal assignment 5434
/INHIBIT 5414
P5-31 jump present segment signal 5435
/Z-CLAMP
P4-00 number of Z-phase signal Internal position back to
after leaving limit switch L .
tt t
P4-01 speed of hitting the OTIEtN SCTHNE parameters
proximity switch
P4-02 speed of leaving proximity
switch 5418
P5-28 /SPD-A: find reference
origin on forward side in position
mode
P5-29 /SPD-B: find reference origin
on reverse side in position mode
F2-09 35 segments position setting | Set  segment no. by 5436
communication o
5.4.3.1 Internal position mode
Setting . .
Parameter Meaning Change | Effective
value
Position control by preset values of internal registers
P0-01 5 . . Servo bb At once
1n servo units
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5.4.3.2 Internal position mode setting

i i Default Suitable . .
Parameter Function Unit ; modify Effective
setting mode
Internal position
] — n.0000 5 Servo bb At once
mode setting
) i Default i
Parameter setting Meaning ) Setting range
setting
n.OXxX No meaning
Waiting
P4-03 Nn.XOXX 0 0~1
mode
Change
n.xXxox 0 0~6
step mode
Positioning
n.XXx0 0 0~1
mode
1. waiting mode
n.XOXX Meaning
0 Wait for positioning completion
1 Not wait for positioning completion

Note: Waiting mode refers to whether the driver waits for the motor to be positioned after outputing a

position instruction in internal position mode. It takes effect in all Step-Changing modes.

Waiting mode=0, adjust time =0ms

Waiting mode =0, adjust time >0ms

P
E s
p3-00
Pulse \
offset 4
1
{COIN
Signal status~ ON
After the drive output 1-segment position

command, it will wait for the completion of
motor positioning, and then start the next position
command at once. T1 is positioning time, which
means the time from pulse output complete to the

output of positioning completion signal.

Pa-(0
Pulse +_
offict 4

{COIN
Signal status ON | OFF | ’_
After the drive output 1-segment position

command, it will wait for the completion of
motor positioning, and pass the adjust time, then
start the next position command. TI1 is
positioning time, t2 is adjust time. Refer to

parameter P4-16.

Wait mode = 1, adjust time = Oms

Wait mode = 1, adjust time > Oms
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t

After the drive output 1-segment position
command, it will not wait for the completion of
motor positioning, and start the next position

command at once.

— .

2

After the drive output 1-segment position
command, it will not wait for the completion of
motor positioning, but pass the adjust time, and
then start the next position command. T2 is adjust

time. Refer to parameter P4-16.

2. change step mode

n.Xxox

Description

{CHGSTP O

t1=P4-16, 12=P4-23.
1. If the /CHGSTP signal is always on,
the servo unit will cycle the set position
segment all the time.
2. If the /CHGSTP signal is set to off
when executing a certain segment, the

servo will continue to complete the

Sl slalus _‘0]-'1—"

I)

0: Change
the step

. Sepmenl 1

when signal

is ON,

recycling

Semenl 2

Serment 1

execution of that segment without the
execution of the next segment.

3. In this mode, the step change signal
/CHGSTP is triggered at high level.

4. When the servo enable is off during a

certain section of operation, the motor

stops according to the servo off shutdown
mode. After the shutdown, the positioning
is invalid.
5. After each operation completion,
positioning completion and positioning
approach signal are all effective.

6. In this mode, the adjustment time of

each period is valid.
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n.xxox

Description

1: Change
the step at
the rising
edge of the
signal,
single-step

execution

ACTIGSTPR
Sl slalus

e Y e ]

Take setting two segments as an example,
tl = p4-16 in the figure.

1. Note that as shown in the figure, in this
mode, the set adjustment time actually
does not work. As long as the previous
position command has been sent out, the
next command will be entered
immediately when a new step change
signal arrives.

2. In this mode, the step change signal
/CHGSTP is triggered by rising edge.

3. After each operation completion,
positioning completion and positioning
approach signal are all effective.

4. When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode. After the shutdown, the
positioning is invalid.

5. The adjustment time is not valid in this

mode.

2: Start at
the rising
edge of the
signal,
sequential
run all, not

recycling

ACTIGSTPR
Sl slalus

QT

Take setting two segments as an example,
tl = p4-16 in the figure.

1. The /CHGSTP signal before the
completion of a cycle will not be
counted, as shown in the second
/CHGSTP signal in the figure.

2. In this mode, the step change signal
/CHGSTP is triggered by rising edge.

3. After each operation completion,
positioning completion and positioning
approach signal are all effective.

4. When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode. After the shutdown, the
positioning is invalid.

5. The adjustment time is valid in this
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mode.

3: set
segment no. ) ) )
N N Servo is ON, set parameter P2-09=0, then set the running segment. The motor will run
throug
) the setting segment. Refer to chapter 5.4.3.6
communica
tion
tl = p4-16 in the figure.
1. /CHGSTP rising edge triggers the first
segment and falling edge triggers the
second segment. Where, if the first
segment position is required to operate
completely, the /CHGSTP signal remains
on until the end of the first segment.
[CUGSTP ON 2. Only in this mode, the number of
Simal slatus ﬂ . .. .
P ! p4-04 valid segments is invalid.
A l i i 3. After each operation completion,
' o i positioning completion and positioning
/CHGSTP . .
! approach signal are all effective.
double edge , . .
) ) | 4. When the servo enable is off during a
triggering i ) ) )
i certain section of operation, the motor
FI_H stops according to the servo off shutdown
mode. After the shutdown, the
positioning is invalid.
5. The adjustment time is not valid in this
mode.
6. Before using this mode, p5-35
terminals need to be allocated first, but
not when using this mode.
S:
/PREFA(PS /PREFC /PREFB /PREFA Segment no.
-57) 0 0 0 -
/PREFB(P5 0 0 1 1 (segment 1 position)
-58) 0 1 0 2 (segment 2 position)
/PREFC(P5 1 0 0 3 (segment 3 position)
-59) 1. After each operation completion, positioning completion and positioning approach
Choose the

signal are all effective.
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segment
through
terminal,

the range is

2. When the servo enable is off during a certain section of operation, the motor stops
according to the servo off shutdown mode. After the shutdown, the positioning is
invalid.

3. The adjustment time is valid in this mode.

segment 4. /CHGSTP signal is invalid only in this mode.
1~3 5. The segment number selection terminal can not only trigger the step change at the
edge, but also keep on state. This mode supports continuous and repeated triggering of a
certain segment. If the segment number selection terminal remains on, the motor stops
after encountering the overtravel signal, it is necessary to change the segment number
selection terminal to off, otherwise, the motor will execute the position segment after
the overtravel signal is cancelled.
/PREFD | /PREFC | /PREFB | /PREFA Segment no.
0 0 0 0 1 (segment 1 position)
0 0 0 1 2 (segment 2 position)
0 0 1 0 3 (segment 3 position)
0 0 1 1 4 (segment 4 position)
0 1 0 0 5 (segment 5 position)
0 1 0 1 6 (segment 6 position)
/6I:’REFA(P5 0 1 1 0 7 (segment 7 position)
57) 0 1 1 1 8 (segment 8 position)
/PREFB(P5 1 0 0 0 9 (segment 1 position)
58) 1 0 0 1 10 (segment 2 position)
/PREFC(P5 1 0 1 0 11 (segment 3 position)
-59) 1 0 1 1 12 (segment 4 position)
/PREFD(P5 1 1 0 0 13 (segment 5 position)
-60) 1 1 0 1 14 (segment 6 position)
Choose the 1 1 1 0 15 (segment 7 position)
segment 1 1 1 1 16 (segment 8 position)
through Note: the rising edge of P5-35 step change signal triggers each position (the rising
terminal, edge is invalid during operation).

the range is
segment
1~16.

1. When the servo enable is off during a certain section of operation, the motor stops
according to the servo off shutdown mode. After the shutdown, the positioning is
invalid.

2. The adjustment time is not valid in this mode.

3. After each operation completion, positioning completion and positioning approach
signal are all effective.

4. After the segment number is selected, the rising edge of P5-35/CHGSTP step change
signal is required to trigger to run the position segment, and the step change triggering
during segment operation is invalid.

5. Segment number selection terminal logic is voltage level valid. Input high voltage

level is valid, input low voltage level is invalid.

The following input signal can switch the segment 1 to 3 or 1 to 16:

Parameter | Signal name Default | Suitable | Setting range Modify | Effective
setting mode
P5-57 /PREFA n.0000 5 Range 0000-0017, Anytime | At once
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internal position distribute to input terminal
segment 1 through P5-57
/PREFB internal Range 0000-0017,
P5-58 position n.0000 distribute to input terminal
segment 2 through P5-58
/PREFC internal Range 0000-0017,
P5-59 position n.0000 distribute to input terminal
segment 3 through P5-59
/PREFD Range 0000-0017,
P5-60 internal position | 1n.0000 distribute to input terminal
segment 4 through P5-60
3. Positioning mode
N.XXXO Meaning
0 Relative positioning
1 Absolute positioning

0: relative positioning

1: absolute positioning
(take the reference origin as the absolute

positioning origin)

P P
& &
______________________________________________ —
Segment 2 Segment 2
Scement 1
- L. -
t t
5.4.3.3 Position segment 1 to 35 parameter settings
) Default _ .
Parameter Meaning ) Unit Range Change | Effective
setting
Pulse number .
P4-10+ (n-1) *7 1 pulse -9999~9999 Anytime | At once

(low bit)

Pulse number

(high bit)

P4-11+ (n-1) *7

Anytime | Atonce
10000 pulses | -32767~32767

P4-12+ (n-1) *7 Speed

0.1rpm 0~65535 Anytime | Atonce

Trapezoid
P4-13+ (n-1) *7 acceleration

time

Anytime | At once

ms 0~65535

Trapezoid
P4-14+ (n-1) *7 deceleration

time

Anytime | Atonce

ms 0~65535
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P4-15+ (n-1) *7 Reserved -

P4-16+ (n-1) *7 Adjust time 0 ms 0~65535 Anytime | Atonce

Notes:

1. Set pulse number = pulse number (high bit) x10000 + pulse number (low bit).

2. In formula P4-10+(n-1)*7, n is the segment no. of internal position; the range is 1~35. Segment 1~12 can
be set through the operate panel, segment 13~35 needs to write in parameters through communication
(RS232 or RS485).

3. In the relative positioning mode, if the pulse high position is set to 9999, the pulse low position is set to
9999, or the pulse high position is set to - 9999, and the pulse low position is set to - 9999, and p4-03.3 = 1
(do not wait for the positioning to be completed), the infinite pulse mode will be entered. On the contrary, the
number of pulses is limited.

4. If one of the segment speed is zero, servo will skip this segment and run the next segment.

5. In relative positioning mode, if one segment speed is not zero but the pulse number is zero, the motor will
not run, but the wait mode is effective. The servo will run the next segment when the adjust time is out.

6. In absolute positioning mode, if one segment speed is not zero but the pulse number is zero, the

motor will return to the reference origin with the speed of this segment.

7. In absolute positioning mode, if two consecutive segments speed are not zero, but the pulse number is

the same, the servo motor will not run but the wait mode is effective.

8. In the absolute positioning mode, the number of rotations of the motor is limited and cannot be unlimited.
9. At present, there are only two kinds of velocity in the internal position mode: step speed and slope speed.
When the trapezoidal acceleration time and trapezoidal deceleration time are set to 0, it is in the form of step
speed. When the trapezoidal acceleration time and trapezoidal deceleration time are greater than 0, it is in the
form of slope speed.

10. Trapezoidal acceleration time and trapezoidal deceleration time refer to the time required to change from
0 to rated speed.

11. If the speed of a certain parameter set is 0, the position command of this section will be ignored in the
step change mode of 0/ 1 / 2. However, in the mode of 4/ 5 / 6, the motor does not rotate when the step
change is triggered at this section.

12. In the internal position section parameters, the position commands of pulse settings are still affected by
the electronic gear ratio. The actual number of turns of the motor should be determined by combining the set
pulse command and the electronic gear ratio.

13. In the absolute positioning mode, the starting position of each step change is based on the starting
position of the first triggering step change. In the relative positioning mode, the starting position of each step
change is based on the position at the end of the last step change.

14. In the relative positioning mode, the infinite pulse position segment can be set in the 35 segment
positions. The motor will run continuously in this segment, unless the trigger skips the current segment.

Parameter Meaning Default setting | Range Change Effective

P4-04 Effective segment 0 0~35 Servo bb At once

There are 35 sections in total in the internal position. If 10 sections need to be operated and 5 sections need to be
operated switched for use due to process requirements, the effective segment can be set. For example, parameters
are set for sections 1-10, and P4-04 is set to 5, that is, the position of section 1-5 is valid; if it is set to 10, the

position of section 1-10 is valid.
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) Default ) ) )
Parameter Meaning . Unit Range Modify Effective
setting
Internal position mode
P4-08 1 - 0~35 Servo bb At once
start segment number

P4-08 sets the starting operation section number after the first round, and it is valid when the change mode

P4-03.1 is set to 0 and 1. The settings are explained below, and valid values are set for No.1-No.8 sections.

Change ; .
Setting Parameter Actions
step mode
slar] — SEgMEN » SEgMent Seament Seament
P4-08=0 or P4-08=8 1 > T,
P4-08>P4-04 | P4-04=4 A
P4-03.1=0
P4-08=2 slarl —w Segment o Segment____ Segment Segment
-08= 1 ) 3 — A
1<P4-08<P4-04
P4-04=4 }
P4-08=0 or P4-08=8 start — moesTnent - Spmmunl ,_Sej__f_glent pRUmET g
P4-08>P4-04 | P4-04=4 1 2 3 i
P4-03.1=1
Slar —e SeEment o Sepment___ o Segment o Segment
P4-08=2 2 3 4
1<P4-08<P4-04
P4-04=4 }

When using skip current segment function, the SI terminal assigned by P5-31 needs rising edge trigger.

5.4.3.4 Change step signal (/CHGSTP)

Parameter Name Setting Meaning Range
Ch Defaulted is not distribute to | Range: 0000-0017. Distribute
ange
.g input terminal. Refer to | to input terminal through
P5-35 step signal n.0000 . .
chapter 5.4.3.2. P5-35. When it set to 0001, it
/CHGSTP )
means input from SI1.
5.4.3.5 Skip present segment signal (/ZCLAMP)
Parameter | Signal name | Setting Meaning Range
Skip the ) Range: 0000-0017. Distribute to
Defaulted is  not | . )
present o : input terminal through P5-31. When
P5-31 n.0000 | distribute to input | . ) )
segment ) it set to 0001, it means input from
terminal.
/Z-CLAMP SI1.

In different Step-Changing modes, the function of skipping the

follows:
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Change step

mode Skip the present Actions
P4-03 n.xxox segment

0 Cancel current segment, execute the next segment at once

) Cancel current segment, execute the next segment when the
change step signal is ON

2 Cancel current segment, execute the next segment at once
Cancel current segment, set the F2-09 again

4 /Z-CLAMP The current segment is cancelled and the next segment is
executed on the falling edge of the /CHGSTP step change signal

5 If the current segment is cancelled, the corresponding segment
will be executed after selecting other segments

6 The current segment is cancelled, the selected position segment

is executed at the rising edge of /CHGSTP step signal

5.4.3.6 Set segment through communication

) Default . . .
Parameter Meaning . Unit Range Modify | Effective
setting
Set the segment
F2-09 number through 0 - 0~35 Anytime | Atonce
communication

If this parameter is set to a certain segment number, this segment position will be executed without step

change signal. Parameters need to be modified through communication.

Suggestion: After modifying the F2-09 assignment, it will automatically reset to zero. Simply assign the

value. To ensure the normal operation of the data and prevent conflicts between the cache and the current

segment, use a rising edge for communication instruction to prevent multiple triggering.

5.4.3.7 Motion start signal (/MRUN)

Signal Default ) )
Parameter ) Meaning Modify
name setting
Terminal output is not assigned
by default.
. o . Parameter range 0000-0014,
It is only valid in the internal )
) . o assigned to the output
Motion position mode, similar to the | .
L . . interface through parameter
P5-50 start n.0000 positioning completion signal .
. P5-50. When it is set to 0001,
/MRUN in the external pulse mode; ) ]
) the signal is output from SO1
there is output when the motor .
. . . terminal.
is running, and there is no
output when the motor stops.
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5.5 Speed control

5.5.1 Speed mode general control

5.5.1.1 Soft start

) Defaulted ; : :
Parameter Meaning ) Unit Range Modify Effective
setting
Soft Start
P3-09 200 ms 0~65535 Servo bb At once
Acceleration Time
Soft Start
P3-10 200 ms 0~65535 Servo bb At once
deceleration Time

Soft start acceleration and deceleration time is suitable for mode 3/4/7. Smooth speed control can be
carried out when step speed instruction is input or internal setting speed is selected.

P3-09: Time from stop to rated speed

P3-10: Time from rated speed to stop

Rated speed —_

Target speed ___ o

~
N S ——

) Speed down
‘Speed up ime ‘ ) time
P3-09 | P3-10

5.5.1.2 Zero clamp (/ZCLAMP)

1. Overview

This function is used when host controller uses speed command input and the servo system isn’t configured the
position loop. In other words, the function will be used when the motor must stop and enter lock state even the
V-REF input voltage is not zero.

When set ON the zero clamp function, it will configure the position loop inside the servo, the motor will do zero
clamp within +1 pulse at this position. The motor will return to zero clamp position even it is run by external
force.

The present speed must be smaller than zero clamp speed when using zero clamp function, it can clamp the motor
shaft from moving. The motor will switch from speed mode to position mode when starting the zero clamp
function. At this time, rotate the motor shaft, it will return to the original position. It will not return to original

position in speed mode, because it has no position feedback.

2. Input signal setting
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Parame Signal . )
Setting Meaning Range
ter
n.0000 | Defaulted is not distribute to input | /Z-CLAMP  signal is
Zero clamp | (default) terminal distributed to  input
P5-31 terminal by parameter
/ZCLAMP ]
n.0002 | Input signal from SI2 terminal P5-31, Range:
0000-0017.
3. Parameter setting
) Default ) .
parameter Meaning ) Unit Range Change Effective
setting
P3-13 Zero clamp speed 10 mm/s 0~300 Servo bb At once
P3-12 Zero clamp mode 0 - 0~3 Servo bb At once
P3-12 setting Contents

0

P3-13, switch to position mode and the servo lock in this position.

ZCLAMP input signal is ON, forced speed command is 0, when the speed below

1

ZCLAMP input signal is ON, forced set the speed command to 0.

ZCLAMP input signal is ON, the speed below P3-13, switch to position mode and
the servo lock in the position.
Note: after entering zero clamp mode, present setting speed is higher than P3-13,

motor doesn’t run, the ZCLAMP signal must be OFF, then motor will run again.

over P3-13, the motor will run again.

ZCLAMP signal is ON, the setting speed is less than P3-13, switch to position

control mode, and servo is locked at this position. At this time, if setting speed is

5.5.1.3 Speed reach signal (/V-RDY)

B Related parameter

_ Default Suitable _ Modify Effective
Parameter | Signal ) Meaning
setting mode
P5-51 | /V-RDY | n.0000 3,4,7 Speed reach signal | Anytime At once
Default Modify Effective
Parameter Meaning ) Unit Range
setting
P5-05 Reach speed 1000 mm/s 0~10000 Anytime At once

Speed arrival signal output condition

When the actual motor speed is greater than P5-05, output speed reach signal (/V-RDY).
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Speed n

(rpm)
i P5-05
~V-RDY OFF ON orr
5.5.1.4 Speed command filter
B Related parameter
Default Modify Effective
Parameter Meaning ) Unit Range
setting
Speed command filter
P1-23 ) 0 0.1ms 0~65535 Servobb | Atonce
time
P3-09 Acceleration time 200 Ims 0~65535 Servo bb At once
P3-10 Deceleration time 200 Ims 0~65535 Servo bb At once
Moving average
P3-11 o 0 0.1ms 0~65535 Servobb | Atonce
filtering time constant

Firstly, set P3-09 and P3-10. Plan the speed command acceleration and deceleration time.

Among them, the acceleration time Tacc=(target speed/rated speed) * P3-09 [ms], and the deceleration time

1 Speed
Target
. 3
speed H/:
[
/!
/o
o
! 1
/o
/o N
/  Speed
[P— - .l
Tace Tdec Time

Tdec=(target speed/rated speed) * P3-10 [ms].

Set an appropriate sliding average filtering time constant P3-11 (S-type acceleration and deceleration time

constant). Ts=P3-11*0.1 [ms].
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Note: The setting of the sliding average filtering time constant must meet the requirements, Ts<0.5 * Tacc,
Ts<0.5*Tdec. Otherwise, excessive sliding average filtering time will result in an increase in deceleration time,
which does not comply with the settings of P3-09 and P3-10.

When P3-09 and P3-10 are set to 0, setting the sliding average filtering time will change the speed command into
a trapezoidal acceleration/deceleration speed command. Set P1-23 (speed command filtering time constant) and
P1-24 (first-order low-pass filtering time constant), and the effect is as follows:

command pulse
frequency ; — hbefore filter
after filter
100% |- — -
[ L Pttt St
|
|
| |
[ : 36.8%
i I. ¥
- I-l - -I-l
P1-23 P1-23 T

Note: If acceleration and deceleration are set, the first-order low-pass filtering will increase the lag of the speed
command.
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5.5.2 Speed control (internal speed)

Parameter Overview Chapter
P0-01 Control mode selection Set to 3: internal speed control | 5.5.2.1
mode
P3-05 Internal speed 1 Speed value setting of internal | 5.5.2.1
P3-06 Internal speed 2 3-segment speed in rpm
P3-07 Internal speed 3
P5-28 internal speed selection The combination of terminals | 5.5.2.1
/SPD-A determines  the  speed  of
P5-29 internal speed selection . .
corresponding section
/SPD-B
P5-27 internal speed direction | Direction changing, default is | 5521
selection /SPD-D n.0000
If the direction changing is given
through SI2 terminal, P5-27 can be
set to n.0002
P3-09 soft start acceleration time Set acceleration and deceleration | 5.5.1.1
P3-10 soft start deceleration time time in ms
5.5.2.1 Internal speed mode
Parameter Set Meaning Modify Effective
value
P0-01 3 Speed control: internal speed selection Servo bb At once

Function: internal speed selection will set 3 motor speeds and select the speed by external signal. It is

Input

No need external speed or

/SPD-D

no need to configure external speed generator or pulse generator.

Servo unit

/SPD-A

/SPD-B

_1

pulse generator

Speed selection

SPEED1 P3-05

SPEED?2 P3-06

SPEED3 P3-07

User parameter

RS

Servo motor

Run the motor

at set speed

B Related parameter

) Defaulted : . .
Parameter Meaning ) Unit Range Modify Effective
setting
P3-05 | Internal speed 1 0 mm/s | -9999~+9999 | Anytime | Atonce
P3-06 Internal speed 2 0 mm/s -9999~4+9999 Anytime At once
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P3-07 Internal speed 3 0 mm/s -9999~+4+9999 Anytime At once

Parameter Signal Default Modify Effective
. Range
setting

Internal Range: 0000-0017. Distribute to

P5-27 direction 1.0000 input terminal through P5-27.
/SPD-D
Internal Range: 0000-0017. Distribute to

P5-28 speed n.0000 input terminal through P5-28. Anytime At once
/SPD-A
Internal Range: 0000-0017. Distribute to

P5-29 speed 1.0000 input terminal through P5-29.
/SPD-B

1. Correlation between running speed and terminal signal

Input signal
Running speed
SPD-D (P5-27) | SPD-A (P5-28) SPD-B (P5-29)
0 0 Internal speed is zero
0 1 P3-05: SPEEDI
0: forward run
1 1 P3-06: SPEED2
1 0 P3-07: SPEED3
0 0 Internal speed is zero
0 1 P3-05: SPEEDI
1: reverse run
1 1 P3-06: SPEED2
1 0 P3-07: SPEED3

Note:

(1) /SPD-D signal is direction control, input SI terminal can be changed according to P5-27. The validity of the
terminal signal determines the direction of the motor.

(2) The combination of /SPD-A and /SPD-B input terminal effectiveness determines the multi segment speed

(3) 0/1 of the above table represent the validity of the signal. The 0-bit terminal input is invalid. 1 is the terminal

input valid.

2. Terminal effectiveness description
The following table takes /SPD-D as an example, /SPD-A, /SPD-B signals are the same.

Parameter setting Signal/SPD-D terminal input status Signal/SIiIO)g—ilz terminal
P5-27=n.0000 No need external terminal input
P5-27=n.0000 SIo terminal no signal input Invalid
P5-27=n.0010 SIo terminal has signal input
P5-27=n.0010 No need external terminal input
P5-27=n.0000 SIo terminal has signal input Valid
P5-27=n.0010 SIo terminal no signal input
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3. Running example
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5.5.3 Speed control (pulse frequency command)

; Reference
Parameter Overview
chapter
P0-01 Control mode selection Set to 7: external pulse speed mode 5.5.3.1
P0-10 Pulse command form Set pulse form
0-CW/CCW 5522
2-P+D
P0-15 Command pulse frequency at | Determine the linear relationship between the 5533
rated speed command pulse frequency and the speed o
P0-16 Speed command pulse filter | When the command pulse frequency is relatively
time low, setting this parameter properly can reduce | 5.5.3.4
the speed fluctuation
P5-71 Function selection of direction . )
. ] change the pulse direction 5535
terminal in pulse speed mode
5.5.3.1 External pulse speed mode
Setting . . .
Parameter Meaning Modify Effective
value
P0-01 7 Speed control: pulse frequency speed command Servo bb At once

Function: speed command is decided by external pulse frequency, but not related to pulse quantity.
The wiring is the same as position command. Select CW, CCW mode or direction + pulse mode, AB

phase pulse mode.

5.5.3.2 Pulse frequency command

Pulse frequency command is the same as external pulse command position control, refer to chapter 5-4-2.

5.5.3.3 Command pulse frequency at rated speed

) Default . . .
Parameter Meaning i Unit Range Modify Effective
setting
command pulse
PO-15 frequency at rated 1000 100Hz 0~10000 Servo bb At once
speed

Note: the unit is 100Hz.

Example: PO-15=300, command pulse frequency at rated speed=30kHz;

P0-15=1000, command pulse frequency at rated speed= 100kHz.
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5.5.3.4 Speed command pulse filter time

Parame Default
Meaning ; Unit Range Modify Effective
ter setting
speed command pulse
PO-16 100 0.01ms 0~10000 Servo bb At once
filter time

When the command pulse frequency is low, setting a suitable value for this parameter can decrease

the speed fluctuation.

5.5.3.5 Speed command pulse direction

) Default . . .
Parameter Meaning . Unit Range Modify Effective
setting
Function selection
of direction
P5-71 0 - 0~1 Servo bb At once

terminal in pulse

speed mode
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5.6 Torque control

Parameter

Overview

Reference chapter

P0-01 Control mode selection

Set to 1: internal torque mode

5.6.1

P3-33 Internal torque command

The given value is the percentage | 5.6.1.1

of rated torque

P3-16 Internal forward speed limit of
torque control

P3-17 Internal reverse speed limit of
torque control

P3-14 Forward max speed limit (MAX
speed)

P3-15 Reverse max speed limit (MAX
speed)

Speed limit in torque mode

5.6.1.2

P5-27 Speed direction switch /SPD-D

Change the direction, default is

n.0000

If it is given through SI2 terminal,

P5-27 can be set to n.0002

5.6.1 Torque control (internal setting)

Parameter Set value

Function

Modify Effective

P0-01 1 Torque control: internal setting

Servo bb At once

Function: Control the torque by internal torque command.

5.6.1.1 Internal torque command

Parame ) Default ) ) Effe
Meaning ) Unit Range Modify .
ter setting ctive
. At
P3-33 Preset torque 1 0 1% rated torque -1000~+1000 | Anytime
once

The unit of this parameter is 1% of the rated torque. Positive and negative values correspond to the

forward and reverse rotation of the motor.

For example: P3-33=50, motor forward run with 50% of the rated torque;

P3-33=-20, motor reverse run with 20% of the rated torque.

In addition to using the torque to control the direction of servo operation, it can also use / SPD-D to

control the direction.
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5.6.1.2 Internal speed limit of torque control

Parameter Meaning Defajlult Unit Range Modify Effective
setting

internal forward Motor

P3-16 speed limit in torque rated mm/s 5~65535 Anytime At once

control mode

internal reverse speed | Motor

P3-17 limit in torque control rated mm/s 5~65535 Anytime At once

mode

Note: Even if the setting speed of this parameter is greater than the speed limit of P3-14, the actual
effective speed limit is the lower speed limit. (The maximum speed is the smaller value in

P3-14/P3-15 and P3-16/P3-17)

5.6.1.3 Speed reach signal output (/VLT)

In torque mode, when the absolute value of the actual speed of the servo motor exceeds the speed limit value,
it is considered that the actual speed of the servo motor is limited. At this time, the servo driver can output
/VLT signal. Otherwise, if any condition is not met, the speed limit signal is invalid.

Signal Default Suitable i i )
Parameter i Meaning Modify | Effective
name setting mode
P5-43 /VLT n.0000 1,2 Speed limit detection Anytime At once

By default, no terminal is allocated, the parameter range is 0000-0014, and is allocated to the output
interface through parameter P5-43. When set to 0002, the signal is output from the SO2 terminal.
/VLT signal is only valid in torque mode.
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5.7 Encoder ABZ phase frequency division output

The servo drive outputs differential signals through a frequency division output circuit and a differential driver.
Provide position signals for the control of the upper computer device, or provide pulse signals for the slave servo,

thereby achieving servo control of the master and slave axes.

e Encoder frequency division output specifications

) Terminal function
Terminal name
CNO port
OA+ 7 A phase frequency division signal
OA- 20 output
OB+ 8 B phase frequency division signal
OB- 21 output
0zZ+ 9 Z phase frequency division signal
Oz- 22 output
e Wiring diagram
El ENEIEE R
| L [ reguodxs| 5] x6 |
[ov ] \'Ohf2 ENEAEE
, EH EXENEA ERES
Tripul. G Lo L
—» D
& LR Al 24V | O g
N » A COM |og | i saple
[— » B |7$-TDG-A37] 4
NG o B B
k (4 ; 7 ¥
i w 7
y

o Set the number of feedback pulses per polar distance of the encoder

Number of feedback pulses per polar distance of encoder (low bit)
PO-18 Setting unit Default Setting range | Suitable mode Modify Effective
setting
1 0 0~9999 All Servo OFF At once
Number of feedback pulses per polar distance of encoder (high bit)
P0-19 Setting unit Defa.iult Setting range | Suitable mode Modify Effective
setting
10000 1 0~9999 All Servo OFF At once
Encoder feedback pulse output frequency division (numerator)
P0-20 | Setting unit Default Setting range | Suitable mode Modify Effective
setting
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- 1 0~65535 | Al | Servo OFF | Atonce

Encoder feedback pulse output frequency division (denominator)

P0-21 Setting unit Default Setting range | Suitable mode Modify Effective
setting
- 1 0~65535 All Servo OFF At once
Explanation:

(1) Number of feedback pulses per polar distance: P0-19*10000 + P0-18. PO-18~P0-21 are all parameters related
to encoder feedback. PO-18 and P0-19 are grouped together, P0-20 and P0-21 are grouped together, but the
number of feedback pulses per polar distance is P0-18, the priority of P0-19 is higher than the feedback pulse
output frequency division P0-20, PO-21. Only P0-18, P0-19 all set to 0, P0-20, PO-21 will take effect.

For example, if the motor needs to provide feedback of 2500 pulses per polar distance, PO-18 can be set to 2500,
P0-19=0, or set PO0-18=P0-19=0, PO0-20/P0O-21=required motor feedback per polar distance/encoder
resolution=2500/131072=625/32768.

(2) The encoder feedback will be output from the CNO port. If single-phase counting is used, the motor running
with a polar distance count value is equal to the set value. If AB phase counting is used, the motor running with a
polar distance count value is four times the set value. It is recommended that the lower computer accept pulses

using AB phase counting.

(3) The pulse output frequency does not exceed 1MHz per phase, and the number of feedback pulses per polar
distance can be set in conjunction with the Z-phase pulse estimation formula.

Example: Assuming the actual speed of the motor is 3000mm/s,

28.08

1
x2 2= — > ppr = 18720

3000=ppr 10 , the feedback setting for the number of pulses per polar distance shall not

exceed 18720 (above S0KHz).

1 1 .
—— = . > ppr = 20000
X ppr 10° . ;
60 , the feedback setting for the number of pulses per pole distance shall not

exceed 20000 (below 50KHz).

(4) Assuming that the number of feedback pulses per polar distance is 10, the encoder frequency division pulse
output A-phase (PAO) signal and the B-phase (PBO) signal are as follows:

Satting value: 10
1 2 3 4 5 6 7 B 9 10

|
I‘ Fo.
- -
|

1 turn
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Encoder feedback output direction selection

Setting Function Default | Suitable mode Modify Effective
value value
0 Phase A leads phase B
is forward rotation
0 All Servo OFF At once
1 Phase B leads phase A
is forward rotation

Phase A leads phase B is forward rotation

A-phase lags behind B-phase is forward

P0-87.0 rotation
90° 90°
—>=—4— ->I—| -
| |
A I A |
phase ' phase —
N e [1ILT
phase phase
Differential feedback output Z-phase mode
Setting Function Default | Suitable mode Modify Effective
value value
0 Only forward output
encoder frequency
P0-87.1 division Z-phase pulses
1 Both positi d
Ofh posttive an 1 All Servo OFF | At once
negative directions
output encoder
frequency division
Z-phase pulses
Pulse output frequency below 50KHz (unit: s) Pulse output frequency above SOKHz
Z phase (unit: s)
1
pulse L 28.08
width n. ppr »
60 nxppr
n: Speed, unit: mm/s;  ppr: P0-19*10000 + P0-18, Unit Pulse

The above formula is only an estimate.

The frequency division output needs to consider the hardware frequency limitations of
the receiving end. If the frequency is too high or improperly connected cables are used,

it may cause pulse loss.
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5.8 STO safe torque off

5.8.1 STO function overview

STO (Safe Torque Off) function: refers to the safety function of cutting off motor current through hardware.

The STO safety function terminal (CN5) adopts a dual circuit design, with two safety signal input channels STO1
and STO2. If either terminal is triggered, it will enter the STO state. Through an independent circuit, it prevents
the power module that controls the motor current from outputting PWM control signals, thereby cutting off the

motor current and achieving a torque free state.
5.8.2 STO wiring diagram

This 24V power supply is exclusively for
the 3TO function of the internal power
supply and should not be used for any

other purposes. |
[24v | |
~ T —{sm1} -
L |
RE= |
I_ _____ —
T—{st0z }— .
L1 1 S s
— I
BE= Myl
| .
cou |
| e —
maitt station TR B
signal input ' — E%
| E= —
5.8.3 STO parameters
Parameter Name Unit Range | Effective Function Default
STO synchronous STO asynchronous alarm
P0-88 detection 100us | 0-1000 | Atonce |detection time 60
configuration
STO buffer circuit At once |STO buffer circuit
P0-89.0~1 100us | 0-255 . 32
Abnormal alarm Abnormal alarm detection

117



detection filtering filtering time
P0-89.2~3 | STO input detection 100us 10-30 | Atonce |STO input detection 1
filtering filtering
EDM circuit Atonce |EDM circuit abnormality
P0-90.0~1 i 100us | 0-255 i ) 200
abnormality alarm alarm detection filtering

5.8.4 STO working principle

B STO triggering

The driver can only operate normally when both the input signals of STO1 and STO2 terminals are at high level.
In addition, when an STO alarm occurs, the current STO status can be determined based on the EDM output
signal status, as shown in the table below:

STO1 input STO2 input EDM output status PWM control signal
H H No output Normal
H L No output Prohibited
L H No output Prohibited
L L With output Prohibited

When either STO1 or STO2 is at a low level, the servo enters the STO state. At this time:

(1) PWM control signal prohibition;

(2) The servo stops as the turn off enable mode in P0-29 alarm stop mode;

(3) The servo/S-RDY signal output is 0;

(4) The panel displays STO.
When both STO1 and STO2 are at low levels, the EDM output circuit becomes conductive;
When the status of STO1 and STO?2 is inconsistent and the time exceeds the set time of P0-88, alarm E-340: STO
status is not synchronized.
Ensure that the STO1 and STO2 pins do not respond to pulses below 1ms, and ensure that it responds to the pulse
higher than the setting in P0-89.2-3.
An alarm occurs in the STO state, and the panel displays the alarm information. However, the servo is still in the
STO state at this time, and the dynamic braking and holding brake configurations are configured according to the
STO state.

B STO release
When both STO1 and STO2 terminals are at high level and the enable signal is in a non enable state, the STO

state is released, the servo ready output signal/S-RDY is output according to P5-70 configuration, the dynamic

braking is output according to P0-27 or P0-29 configuration.
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5.8.5 STO function precautions

After the STO function is activated, the motor safely enters a torque free state, and the servo drive will no longer
have control over the motor. Therefore, before using the STO function, please evaluate the hazards that still exist
after the STO function is enabled:

® After the STO function is enabled, the servo cannot guarantee that the motor will move due to
external forces, such as the vertical axis;

® The STO function cannot cut off the power supply of the servo unit. The strong electrical part of the
driver is still charged, so there is still a risk of electric shock or other electrical hazards. When
maintaining the servo unit, please be sure to cut off the power supply and other devices of the servo
unit;

® Please use the single power supply provided by the safety function terminal CN5 to supply power to
the STO signal input, otherwise the STO function may malfunction due to leakage current, making it
impossible to enter the STO cut-off state.

If the STO function is used to stop a running servo, the motor will gradually stop. If it is not acceptable, the

system should use the correct stop mode instead of using the STO function to stop.

All cables suitable for STO function must have good protection, wiring, and fixation. During installation, it is

necessary to ensure that the cables are not pulled or squeezed. The requirements for the cables used are as follows:

Cable Explanation
requirements
Type Double shielded or single shielded twisted pair multiple pair cables
Max length The maximum allowable cable length between the driver and safety switch is
30m
Max size 0.8mm? (18 AWG)
Min size 0.3mm? (28 AWG)

119



6 EtherCAT bus communication

6.1 EtherCAT technical overview

This section mainly introduces the basic concept, system composition, communication specifications and
connection instructions of EtherCAT.

6.1.1 EtherCAT introduction

EtherCAT, the full name is Ethernet for Control Automation Technology, which is developed by Beckhoff
Atuomation GmbH. It is a kind of real-time Ethernet used for open network communication between master
station and slave station. As a mature industrial Ethernet technology, EtherCAT has the characteristics of high
performance, low cost and easy to use.

XG2, XDH or XLH series controller (master station) and DL6 linear servo driver (slave station) comply with the
standard EtherCAT protocol, supports the maximum 64-axis slave stations, 64-axis synchronization cycle is 4ms,
supports touch probe function, position, speed, torque and other control modes, is widely applicable to various
industries.

6.1.2 System composition(master and slave station)

The connection form of EtherCAT is: the network system of linear connection master station (FA controller)
and multiple slave stations.

The number of nodes that can be connected by the slave station depends on the processing or
communication period of the master station, the number of bytes transmitted, etc.
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6.2 EtherCAT communication specification

This section mainly introduces EtherCAT's frame structure, state machine, ESC, SDO, PDO, SII area,
communication synchronization mode, etc.

6.2.1 Communication specification

Item Specification
Physical layer 100BASE-TX(IEEE802.3)
Baud rate 100[Mbps](full duplex)
Topology Line
Connection cable JC-CB/IC-CA twisted pair(shield twisted pair)
Cable length Maximum 50m between nodes
Com port 2 Port(RJ45)

[Run] RUN indicator

EtherCAT indicators (LED) [L/A IN] Port0 Link/Activity indicator(Green)

[L/A OUT] Portl Link/Activity indicator(Green)

Setting range: 0~65535

Station Alias(ID) Setting address:2700h

Explicit Device ID Not support

Mailbox protocol COE(CANopen Over EtherCAT)
SyncManager 4

FMMU 3

Modes of operation

Csp | Cyclic synchronous position mode

Position | PP | Profile position mode

Hm | Homing mode

tladesiofoperation Csv | Cyclic synchronous velocity mode

Speed -
Pv | Profile velocity mode
Cst | Cyclic synchronous torque mode
Torque
Tq | Torque profile mode
Touch Probe 2 channels
Synchronization mode DC(SYNCO event synchronization mode)
Cyclic time 250, 500,1000,2000,4000, 8000, 10000[pus]
(DC communication period)
Communication object SDO[service data object], PDO[process data object]
Maximum PDO allocation per | TxPDO:4 [piece] RxPDO:4 [piece]
station
Single station PDO Max bytes | TxPDO:32[byte] RxPDO:32[byte]
Mailbox communication | 1ms
interval in PreOP mode
Mailbox SDO request and SDO information

Note:SDO and PDO refer to chapter 6.2.3 state machine.
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6.2.2 EtherCAT frame structure

EtherCAT is an industrial communication protocol based on real-time control of Ethernet. It only expands the
IEEE 802.3 Ethernet specification and does not change the basic structure, so it can transmit the data within the
standard Ethernet frame.

Because the EthernetType of the Ethernet Header is [88 A4h], the subsequent Ethernet data is processed as the
EtherCAT frame.

The EtherCAT frame is composed of the EtherCAT frame header and more than one EtherCAT sub message,
which is further subdivided. Only the EtherCAT frame with type = 1 of the EtherCAT frame header is processed
according to ESC.

EtherNet/EtherCAT frame structure

1dbvie 46-1500byte 4bvte
Ethernet Header Ethernet Data FCS
Ethermet Header EtherCA'l Header ‘ Datagrams
6byte 6byte 2byte Tlhit  1brt  4bit  44(%1)-1498byte
Datagramz | Source FihorType | Lenglh ‘ Res. ‘ Type ‘ Dalagrams
‘ 1st Ethernat Header ‘ 2nd -~ ‘ | Nth EtherC Al Datagram
: 10byte Max: 1486byte - 2byte
‘ Datagram Header Data WKC ‘
1byte 1byte 4byte 11bit 3bit lbit 1bit 2byte . T )
' ; Working Counter
‘command‘ index Address area | Len ‘ R | C ‘ M ‘ 1RO =
)
Zbyte  2byte ——— More FEtherCAT Datagrams
APEH Positi_onl Offset 4— Position Addressing
EpEx A-ddressl Ollsel |- Neode Addressing
LEe | Logical Address |«——— Logical Addressing

*1:When Ethernet frame is shorter than 64byte, add 1~32byte.
(Ethernet Header + Ethernet Data + FCS)

6.2.3 State machine ESM

The EtherCAT state machine (ESM) is responsible for coordinating the state relationship between the master
and slave applications at initialization and runtime.

The state change request is executed by the master station, and the master station puts forward the control
request to the application layer service. The latter generates the application layer control event in the slave
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station, and the slave station responds to the application layer control service through the local application layer
state write service after the state change request succeeds or fails. If the state change fails, the slave station keeps
the state and shows the error flag.

The figure below shows the state transformation diagram of ESM:

—] It |
Y
aex o opl )T
L
| Pre-Operational
LoD &
(Psy (8P| LS
¥
i OP) | Safe-Operational # The (IP) ete. in the state transformation diagram
o 4 15 the abbreviation ol stale transformation
RSO’]' L0S) CIP) ¢ Init— Pre-Operational
—‘ Opcrational (PS¢ Pre-Operational — Sale-Operalional ..
Init: Initialization status

Pre-Operational: ~ Pre operation status
Safe-Operational: ~Safe operation status

Operational: Running state
Communication action
. . PDO
Slave station .. . SDO(mailbox) PDO .
Actions in various states . Receive
status receive and send Send
message
messages messages
]
Init Communication initialization, SDO, PDO
ni - - -
unable to receive and send messages
Pre-Operational
P Only SDO receives and sends messages Yes - -
(PreOP)
Safe-Operationa | Only SDO receives and sends messages, v v
es es -
1(SafeOP) PDO sends messages
Operational SDO receives and sends messages, PDO
. Yes Yes Yes
(OP) receives and sends messages

Note: the access from the master station to the ESC register is independent of the above table and is available at
any time.

PDO (Process Data Object) Used to transmit periodic communication data.

SDO (Service Data Object) Used to transmit aperiodic communication data.

Command or interface operation during ESM state switching may cause abnormal communication error

6.2.4 Slave station controller ESC

6.2.4.1 Principle overview

ESC refers to the EtherCAT slave controller. The communication process is completely processed by ESC,
which has four data receiving and transmitting ports, each with a Tx and Rx. Each port can send and receive
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Ethernet data frames. The data flow direction in ESC is fixed: port 0 —-port 3 — port 1 — port 2 —port 0 are

transmitted in sequence. If ESC detects that a port has no external PHY, it will automatically close the port and

forward to the next port through the internal loopback.

Ports (MIWEBUSY SPLUC parallel!

¢ 1 2 3 Ditigal 1°0 On-chip bus
i

& 4 i &

Y ¥ v ¥ ¥
AutoFurwarder!

Looi)bac-k FDI ‘
ECAT comection I P conneetion
¥
PHY L] ) &
Management Y
‘ TMNT
4 i
ECAT Y
Pro_cc 3sIng Synchdanager
Unit
Y ¥ t ¥
HSC address space
Resct= » Reset Registers [Iser RAM  Process RAM
Monitormys ‘ Dlim bL_lt.cd ‘ EEPR{M ‘ Status
= Clocks
i
¥ ¥
SYNC LATCII 12C EEPROM LEDs

6.2.4.2 Address space

The DL6 series have 8 Kbyte of physical address space.

The first 4kbyte (0000h-OFFFh) is used as register space, and the other 4kbyte (1000h-1FFFh) is used as process
data PDO in RAM field. For details of registers, please refer to the data table of IP (ET1810 / ET1811 /

ET1812).
ESC lzgizt;r byte Length (Byte) Description Imtla: lvalue
ESC Information (Slave controller information)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor OFh
0008h~0009h 2 ESC Features supported 0184h
Station Address
0010h~0011h 2 Configured Station Address -
0012h~0013h 2 Configured Station Alias -

Data Link Layer
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ESC Register byte L. Initial value
address Length (Byte) Description *]
0100h~0103h 4 [ESC DL Control :
0110h~0111h 2 [ESC DL Status :
Application Layer
0120h~0121h AL Control -
0130h~0131h AL Status -
0134h~0135h AL Status Code -
PDI process data interface
0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -
Watchdog
0400h~0401h 2 Watchdog Divider -
0410h~0411h 2 Watchdog Time PDI -
0420h~0421h 2 Watchdog Time Process Data -
0440h~0441h 2 Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
FMMU
0600h~062Fh 3x16 FMMUs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -
Distributed Clocks(DC)-SYNC Out Unit
0981h 1 Activation -
0984h 1 Activation Status -
098Eh 1 SYNCO Status -
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ESC Register byte Initial value

address Length (Byte) Description *]
0990h~0993h | 4 |Start Time Cyclic Operation/Next SYNCO Pulse | -
09A0h~09A3h | 4 [SYNCO Cycle Time |-

6.2.5 SII area (0000h~003Fh)

In the ESC configuration area (EEPROM word address 0000h-0007h), after the power of the driver is started,
the Configured Station Alias automatically reads and writes the ESC register according to ESC. When the value
of SII EEPROM is reflected in the ESC register, the power supply needs to be started again. In addition, the
initial value of IP core (ET1810 / ET1811 / ET1812) is set. Please refer to the data table of IP core (ET1810 /
ET1811 / ET1812) for details.

6.2.6 SDO(Service Data Object)

DL6 series supports SDO (Service Data Object). The data exchange of SDO uses mailbox communication, so
the data refresh time of SDO becomes unstable.

The master station reads and writes data in the records of the object dictionary, which can set the object and
monitor various states of the slave station. The response to a read-write action to SDO takes time. For objects
refreshed with PDO, please do not refresh with SDO, and overwrite with PDO value.

6.2.6.1 Mailbox frame structure

Mailbox/SDO frame structure is shown as below. Please refer to ETG specification book (ETG1000-5 and

ETG1000-6).
Ethemet Header | LthemnCAT Header | Ist EtherCAT Datagram | 2nd-+ | - | Nth-- | FCS
o dobyie Max: 1486byte T 2byte
Datagram Header ‘ Mailbox Protocol ‘ WKC
| 6byte 2byte Max:1478byte
‘ Mailbox Header CoL Header ‘ Cmd Specific
a6bit U M6bit 6bit  2bit  4bit  4bit  9bit  3bit 4bit | Max:1478byte
Length = Address ‘Channel Prio ‘ Twvpe Cnt I\'umber‘ Res ‘ Serv ‘ Cmd Specific
Frame Data area Data type Function
Length WORD Mailbox data length
Address WORD Sending source station address
MailBox Header Channel Unsigned6 (Reserved)
Prority Unsigned?2 Priority
Type Unsigned4 Mailbox type
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Frame Data area Data type Function

00h: error

01h: (Reserved)

02h: EoE (no response)
03h: CoE

04h: FoE (no response)
05h: SoE (no response)
06h-0Eh: (Reserved)
OFh: VoE (no response)

Cnt Unsigned3 Mailbox counter
Reserved Unsignedl (Reserved)
Number Unsigned9 Reserved
CoE Header Reserved Unsigned3 Reserved
Service Unsigned4 Information type
Size Indicator Unsigned1 Data Set Size use license
Transfer Type Unsigned1 Normal Forwarding/Expedited Forwarding
Data Set Size Unsigned?2 Specify data size
Complete Access Unsignedl Object access method selection (not
corresponding)

Cmd specific .
Command Specfier Unsigned3 Upload / download

Selection of requirements / responses, etc

Index WORD Object Index

Subindex BYTE Object Subindex

Object data or Abort message, etc.

6.2.6.2 Mailbox overtime

This servo driver performs the following timeout settings in mailbox communication.

Timeout of mailbox request: 100ms

The master station sends a request to the slave station (driver). If the WKC of the transmission data of the
request frame is updated, the slave station is considered to receive the request normally. Until WKC is updated,
retry again and again. However, if WKC is not updated until this set time, the master station will time
out.Timeout for mailbox response: 10s

The master receives a response from a request from a slave (driver), which is considered normal if the WKC is
updated. Until this set time, if the response of updated WKC cannot be received, the master station will time out.
The maximum time required for the response of the slave (driver) to complete.

6.2.6.3 Alarm information

1) Error code

Error code returns the same value as 603Fh (Error code).
0000h~FEFFh are defined as IEC61800-7-201.
FFOOh~FFFFh are defined by manufacturer, shown as below.

Index | Sub-index | Name/Description Range Data type Access PDO Op-mode

603Fh 00h Error code 0-65535 Ulé ro TxPDO All
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Now the alarm of the servo driver (only the main number).

When the alarm does not occur, it will display 0000H.

When an alarm occurs, an alarm is displayed.

FF**h

Alarm (main) code (00h~FFh)

Eg. FFO3h ... 03h=3d E-030 (over voltage protection)

FF55h ...55h=85d  E-850 (TxPDO configuration error protection), E-851 (RxPDO
configuration error protection), any of them occurred.

As an exception, A00Oh is displayed in the case of E-817 (Syncmanager 2/3 setting error).

1) Error register

Error register returns same value as 1001h (Error register).

Index | Sub-index

Name/Description Range Data type Access PDO Op-mode

1001h 00h

Error register 0-65535 Ule6 o TxPDO All

Displays the type of alarm (status) that is occurring to the servo driver.
When the alarm does not occur, it will display 0000H.
Do not display warnings.

Bit Contents

0

1

7 Not support

3

4 AL status code defined alarm occured *1
5 Not support

6 Reserved

7 AL status code defined alarm occured*2

*1:“AL status code defined alarm” means EtherCAT communication related error E-800~
7, E-810~7, E-850~7.

*2:“AL status code not defined alarm” means EtherCAT communication related error
E-880~7 and except EtherCAT communication related error.

6.2.7 PDO(Process Data object)

DL6 series supports PDO (process data object).

The real-time data transfer based on EtherCAT is carried out through the data exchange of PDO (process data

object).

PDO has RxPDO transferred from master station to slave station and TxPDO transferred from slave station to

master station.

Send Receive
RxPDO Main station Slave station
TxPDO Slave station Main station

6.2.7.1 PDO mapping objects

PDO mapping refers to the mapping from object dictionary to application object of PDO.
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Tables for DL6 series PDO mapping can use 1600h-1603h mapping objects for RxPDO and 1A00h-1A03h
mapping objects for TxPDO.

The maximum number of application objects that a mapping object can map is as follows:

RxPDO: 32 [byte] , TxPDO: 32 [byte]

The following is an example of setting up a PDO map.
< Setting example >
Allocation of application objects 6040h, 6060h, 607ah, 60b&8h to 1600h (receive PDO mapping 1: RxPDO _1).

Index Sub Object contents
1600h 00h | 04h

0lh | 604000 10 h

02h | 6060 00 08 h

03h | 607A 0020 h

04h | 60B8 00 10h

05h | 0000 00 00 h

18h | 0000 00 00 h

6040h 00h | Controlword uUle6
6060h 00h | Mode of operation I8
607Ah 00h | Target Position 132
60B8h 00h | Touch probe function uUle6

6.2.7.2 PDO distribution objects

In order to exchange PDO data, a table for PDO mapping must be assigned to SyncManager. The relationship
between the table used for PDO mapping and SyncManager is described to PDO allocation object. DS5C2 series,
as PDO allocation object, can use 1C12h for RxPDO (SyncManager2) and 1C13h for TxPDO (SyncManager3).
The maximum number of application objects that a mapping object can map is as follows:

RxPDO: 4 [Table] (1600h~1603h)

RxPDO: 4 [Table](1A00h~1A03h)

Generally, since one mapping object is enough, no change is required by default.

Example of setting PDO assignment object:
Allocation mapping object 1600h to allocation object 1C12h (Sync Manager Channel 2).

Index Sub Object contents
1C12h 00h 0lh

0lh 1600h

02h 0000h

03h 0000h

04h 0000h

Allocation mapping object 1600h to allocation object 1C13h (Sync Manager Channel 3).

Index Sub Object contents
1C13h 00h 01h

0lh 1A00h

02h 0000h
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6.2.8 Communication synchronization mode

Index Sub Object contents
03h 0000h
04h 0000h

DL6 series can select the following synchronization modes.

Synchronization Contents Synchronization methods Features
modes
DC SYNCO Event | Synchronize the time | High-precision
synchronization | information of other slave | Compensation treatment shall be carried out
stations based on the time | at the main station
of the first axis
SM2 SM2 Event | Synchronize according to | No transmission delay compensation, poor
synchronization | RxPDO's receiving time accuracy
Need to keep transmission time on
controller side (special hardware, etc.)
FreeRun Asynchronous Asynchronous Simple handling
Poor real-time performance

6.2.8.1 DC(SYNCO event synchronization)

DL6 series have 64bit DC (Distributed Clock).
The synchronization of EtherCAT communication is based on this DC. According to the DC slave station,

synchronization is realized through the system time with the same reference. The local cycle of the slave station

starts with the SYNCO event. Since the slave processing (servo processing) starts from the SYNCO event cycle,

it is always synchronized with the SYNCO event.

The master station needs to carry out transmission delay compensation (offset compensation) and regular

deviation compensation during communication initialization. The following figure shows the process of

synchronous completion from the input of control power to the event of SYNCO and the processing of slave

station (servo processing).
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6.2.8.2 SM2(SM2 event synchronization)

The local cycle of the slave station starts with SM2 events.

Since the processing of the slave station starts from the SM2 event cycle, it is always synchronized with SM2
events.

Because SM2 event occurs when PDO receiving is completed, it is necessary to ensure that the upper (Master)
side sends the message regularly. If the fluctuation (deviation) of sending time is too large, synchronization
cannot be completed, or an alarm occurs.

If this happens, please use DC (SYNCO event synchronization).
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7 EtherCAT bus control mode

7.1 EtherCAT operation

Double click master
station

" Display master station
{ configuration

-~ Configure master starion ~

hoose slave stanon/
i param ctora

L 4

_ _ / Select reference  /
Timeout setting / -

. v . slave
___;Synchromzatlml unit ;- —
¢ eyele configuration/ /Select target slave /
' station

-

__€onfirm the current masier...
“-slation configuration.

YIS
) i + .

/ Reliesh master station
Jmformation and target slave ¢
 station configuration

inforTation

‘ Complete
configuration

The following table shows the parameters that must be configured uniformly in CSP, CSV, CST, PP, PV and TQ

modes.
Register Explanation
RXPDO[0x6040] | Controlword must be added to the PDO configuration. It is invalid to modify it through 10
mapping in CSP, CSV and CST modes. It is controlled by the NC module
RXPDO[0x6060] | Modes of operation, must be added to the PDO configuration,and can be modified by 10

mapping in the task mode.

RXPDO[0x607A]

Target position, the given location of the program, must be added to the PDO configuration

TXPDO[0x6041]

Statusword, must be added to PDO configuration

Modes of operation display, must be added to PDO configuration

TXPDO[0x6064]

Position actual value, must be added to PDO configuration

[

[
TXPDO[0x6061]
[

[

TXPDO[0x606C]

Velocity actual value,must be added to PDO configuration
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7.2 CSP mode

CSP (periodic synchronous position mode), whose motion trajectory is calculated by the upper computer,
periodically sends the target position to the slave station.

Targel position{607Ah) . @ N pl.-:JT::ESL::l Pesition demand value (6062h) >
control
Diiver >
cantrol
Quick stop deccleration (60830) | Lunction
Max acceleralion (60C5) -~
Max deceleration (60C6h) > Ilectionic
. . ar Position demand
Quick slop oplion code(603A) , forward [horon | internal valus(60LCh)
UUH\"LIIS.IUTI | pUld.l'lL}
{Tuwd sids) Y
Position encoder resolution (60817) N
Crear ralio (6021h) -
I'ecd constant (6092h) >
Polarity (60710 o
B Limit s
Max torque (60721 » parameter
Max notor speed (0080h) | Limit
Jraram erer I
| Llusilion ’ ’ Spoed N é | Tomgue
| : / 7] conlral @ conlrol NP conirdd
& A r Y
_ Lorque actual valuc (6077h)
_ Velocily actual value (606Ch ) P
h - Reveme |
Posilion aclual value (6064h) | Revese Pasition aciual internal valus(6063h) | comersion
« convarsion | of 2 : : —
o o ) ) o e Llectronic pear ratio
cloctronic |4 Position encoder resolution (608 searralio | numerator (200Dh)
ﬁc‘“ "‘_‘:1"”) P (Fear ratio (6091h) m'lll;’ Flectronic gear ratio
WIST Side had UG . .
. do ator {20011
_ Feed consiant (6092h) nonHnator | )
7.2.1 Related parameters
1)CSP Control mode associated object(Command * setting)
Index | Sub-index Name Unit Range Data type | Access PDO
6040h 00h Control word - 0~65535 ul6 ™w RxPDO

Other positions control common associated objects.
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Index | Sub-index Name Unit Range Data type | Access PDO
6072h 00h Max torque 0.1% 0~65535 ule6 w RxPDO
607Ah 00h Target position Command | -2147483648~ 132 ™w RxPDO

unit 2147483647
607Dh - Software position limit - - - - -
00h Number of entries - 2 uUs o No
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647

607Fh 00h Max profile velocity Command | 0~4294967295 U32 ™w RxPDO

unit/s

6080h 00h Max motor speed r/min 0~4294967295 U32 ™w RxPDO
60B1h 00h Velocity offset Command | -2147483648~ 132 ™™ RxPDO

unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
Index | Sub-inde Name Unit Range Data type | Access PDO
X
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™ NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™ NO
code
607Dh - Software position limit - - - - -
00h Number of entries - 2 Us8 ro No
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™ RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration | Command | 0~4294967295 u32 ™w RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
608Fh - Position encoder - - - - -
resolution
00h Number of entries - 2 uUs ro No
01h Encoder increments pulse 1~4294967295 u32 ro No
02h Motor revolutions r(motor) 1~4294967295 U32 ro No
6091h - Gear ratio - - - - -
00h Number of entries - 2 uUs ro No
01h Motor revolutions r(motor) 1~4294967295 U32 ro No
02h Shaft revolutions r(shaft) 1~4294967295 u32 ro No
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6092h - Feed constant - - - - -
00h Number of entries - 2 uUs ro No
01h Feed Command | 1~4294967295 u32 1o No
unit
02h Shaft revolutions r(shaft) 1~4294967295 u32 1o No
60B8h 00h Touch probe function - 0~65535 uUle6 ™ RxPDO
Other related objects with common actions
Controlword(6040h) < functions in CSP control mode>
Index Sub-index Name Unit Range Data type PDO Op-mode
Control
word 0~65535 ul16 Rw RxPDO All
Set the control command for the servo driver such as PDS state conversion.
Bit information
15 14 13 |12 |1 10 9 |8
6040h 00h R om
7 6 E | 4 3 |2 [1 o
fr oms €o gs ev so
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
CSP mode does not use oms bit.
2) realted CSP control mode (monitor)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 ule ro TxPDO
Other associated objects with common position control
Index | Sub-index Name Unit Range Data | Access | PDO
type
6062h 00h Position demand value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6063h 00h Position actual internal value pulse -2147483648~ | 132 o TxPDO
2147483647
6064h 00h Position actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
6065h 00h Position deviation too large Command | 0~4294967295 | U32 ™w RxPDO
threshold unit
6066h 00h Following error time out Ims 0~65535 Ul16 ™w RxPDO
6067h 00h Position window Command | 0~4294967295 | U32 ™™ RxPDO
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unit
6068h 00h Position window time Ims 0~65535 ulé6 ™w RxPDO
606Ch 00h Velocity actual value Command | -2147483648~ | 132 o TxPDO
unit/s 2147483647
6074h 00h Torque value 0.1% -32768~32767 | 116 o TxPDO
6076h 00h Motor rated torque Mn-m 0~4294967295 | U32 o TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 | 116 o TxPDO
60F4h 00h Following error actual value Command | -2147483648~ | 132 o TxPDO
unit 2147483647
60FAh 00h Control Command | -2147483648~ | 132 ro TxPDO
unit/s 2147483647
60FCh 00h Position demand internal value pulse -2147483648~ | 132 o TxPDO
2147483647
There are other related objects common to actions.
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error code - 0~65535 uUlé6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 ule ro TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ | 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command | -2147483648 132 ro TxPDO
position of Touch probe 2 unit ~2147483647
Statusword (604 1h) < functions in csp control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 uleé Ro TxPDO All
Servo driver status
Bit information
15| 14 13 12 11| 10 | 9 8
r oms ila|oms |m | r
Following error | Drive follow Command value
71 6 5 4 3 2 1 0
w | sod gs Ve oe | so | rsto

r = reserved(not corresponding)
sod = switch on disabled

oms = operation mode specific
(control mode is based on bit)
ila = internal limit active

oe = operation enabled

rm = remote

rtso = ready to switch on

W = warning
gs = quick stop
ve = voltage enabled

f = fault

so = switched on
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bit13,12,10(operation mode specific):

Bit Name Value Definition
10 | Reserved - unuse
12 | Set-point 0 No action based on target location
acknowledge 1 Perform actions based on target location
13 | Following 0 60F4h (Following error actual value)
error =6062h (Position demand value) — 6064h (Position actual value) is over the
setting range of 6065h (Following error window) or 60F4h value is over the
setting value of 6065h, not through the setting time of 6066h.
1 60F4h (Following error actual value)
is over the setting range of 6065h (Following error window) and above the
setting time of 6066h (Following error time out)

Note: the "performing actions according to the target position" means that if all the following conditions are met:

¢ PDS status is operation enabled
¢ Not in deceleration process(Halt, Quick stop, Shutdown, Disable operation, Fault)
¢ Non Halt stop status

Actions in CSP control mode

*

The cyclic position control mode is to generate the action model (track) through the host rather than
the slave.

The target position is the sum of 607Ah (target position) and 60BOh (position offset), which is
understood as absolute position.

The update (sending) of action command is that after the servo enable command (operation enabled
command), please input after about 100 ms.

60C2h (interpolation time period), which means updating the period of 607AH (target position) and
60BOh (position offset). This value is set to the same period as 1C32h-02h (cycle time). The upper
device (host) must update the target position through 60C2h (interpolation time period).

The servo enable can be turned off. Please form 607Ah (target position) + 60BOh (position offset) to
follow the host processing of 6064h (position actual value). If the motor moves by external force
during the servo enable is turned off;, if the servo enable is turned on next time, it is very dangerous
because it needs to return to the input target position. In addition, when switching from control mode
other than CSP control mode to CSP control mode, please also do the follow operation.
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Harmful example: command position when servo cnable 1s turned off (when the
command pogition is not set at the actual position value)

Command
o . ¥ position{command)
( Servo enable ON > |
- .

PDS stale: operation enable ,-\ct'.u'fﬂ
posthon
Command

l position(command}y, otkpiece

T T j moving undecr
(\H Servo enable OFF > | extermatforce
T - Y Actual

position

PDS stale: swilch on

Command pesition{command}
Danger due to rapid

— L]
s o ‘ ‘ < return of command
Y Servo enable ON ) | TFOSTLTCT |
— _ I
PDS state: operation cnable ACI_H?I
position

7.2.2 Common parameters

Register Explanation Unit
Target position, modification via IO mapping in CSP mode is invalid, which | Command
RXPDO[0x607A] | . .
is controlled by NC module unit
TXPDO[0x6064] | Position feedback (motor actual position) Command
unit
TXPDO[0x606C] | Velocity feedback Command
unit/s
RXPDO[0x6060] | Control mode is CSP (Periodic synchronization position mode), set to 8 -
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7.3 CSV mode

CSV (periodic synchronous speed mode) enables the motor to run at a constant speed through the speed given

by the upper computer.
L Torgue lim il
Targel veloct y(60TTh) [
a A (231Ch-2411'h) >
’@ » Specd v o
Max motor speed (6080} control > Max torque (6072h) - et
i > P paraneter
i Polarity (60TFIY N
¥ Fi1~ B o 1 Ll
*rofile deecloration (6084h) » Driver
Quick stop decelaration (3085h) C"m:"l
P [(unction >
Max acesleration (60CSh) >
Max deceleraiion {60060 > s
Quick stop oplion mods (6054) araw
E— forward Polarits h 4 TS ==
SOV Ersion UL‘}T ¥ Spouil l@jb %I ‘ 4‘”L . >
Position cncodor resolution{608Fh) » (:;:L mation i A -4 ;
i A
Guar ralio (60911 L side 5y
Foed constant (60920 N
Polarily (6071}
Torgue actual valus {80771 1
Velocily aciual value (606Ch)
- ! ™ o | - ®
Position actual value (6064h) | Inversion Tireersion of
< of + _ T 1 eleetronic €
Tossironie Sir Tilcelonic gear ralio
;{U:rllrt‘}dl'lllu « Posilion encoder resolution (608Th) 1'atif?drivcr _ numerator (200Dh)
{host Grear ralio (60910) sidc) " Floctronic gcar ratio
side) |4 ) _ donominator (200K
_ Foud constant (6092h) | il

7.3.1 Related parameter

1)CSV Object associated with control mode (Command -+ setting )

Index | Sub-index Name Unit Range Data type Access PDO
6040h 00h Control word - 0~65535 ul16 ™w RxPDO
607Fh 00h Max profile Command 0~4294967295 u32 ™w RxPDO

velocity unit/s

Other objects that are commonly associated with speed control.

Index | Sub-index Name Unit Range Data type Access PDO
6072h 00h Max torque 0.1% 0~65535 uUleé ™w RxPDO
6080h 00h Max motor r/min 0~4294967295 u32 ™w RxPDO

speed
60B1h 00h Velocity offset Command | -2147483648~ 132 ™w RxPDO
unit/s 2147483647
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60B2h 00h Torque offset 0.1% -32768~32767 116 ™w RxPDO
60FFh 00h Target velocity Command 0~4294967295 u32 ™w RxPDO
unit/s
Other related objects with common actions.
Index | Sub-inde Name Unit Range Data | Access | PDO
X type
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™ NO
605Ch 00h Disable operation option - 0~1 116 ™w NO
code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option code - 0~2 116 ™ NO
607Bh - Position range limit - - - - -
00h 607Bh sub index numbers - 2 Us8 o NO
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 Us8 ™w NO
6085h 00h Quick stop deceleration Command | 0~4294967295 | U32 ™ RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™ RxPDO
608Fh - Position encoder resolution - - - - -
00h 608Fh sub index numbers - 2 Us o NO
01h Encoder increments pulse 1~4294967295 | U32 o NO
02h Motor revolutions r(motor) 1~4294967295 | U32 ro NO
6091h - Gear ratio - - - - -
00h 6091h sub index numbers - 2 Us8 o NO
01h Motor revolutions r(motor) 1~4294967295 | U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 | U32 o NO
6092h - Feed constant - - - - -
00h 6092h sub index numbers - 2 Us8 o NO
O Feed value Command |} 1204967205 | U2 | ro NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 | U32 ro NO
60B8h 00h Touch probe mode - 0~65535 Ul16 ™w RxPDO
Controlword(6040h) < Function in csv control mode >
Index Sub-index Name Unit Range Data type | Access PDO
Controlword 0~65535 ule ™w RxPDO All
Set the control command for the servo driver such as PDS state conversion.
6040h 00h Bit information

15 | 14 |

13

| 12

11 10

R

om
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7 6 | 5 | 4 3211 o
oms eo | gs | ev SO
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
Csv mode doesn’t use oms bit.
2)Objects associated with CSV control mode (monitoring)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 uleé ro TxPDO
Other related objects common to speed control.
Index | Sub-index Name Unit Range Data type Access PDO
6063h 00h Position actual pulse -2147483648~ 132 ro TxPDO
internal value 2147483647
6064h 00h Position feedback Command | -2147483648~ 132 ro TxPDO
unit 2147483647
606Bh 00h Velocity command Command | -2147483648~ 132 ro TxPDO
unit/s 2147483647
606Ch 00h Velocity feedback Command | -2147483648~ 132 ro TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 116 1o TxPDO
6076h 00h Motor rated torque Mn-m 0~4294967295 uU32 o TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 116 1o TxPDO
Other associated objects that share the same mode.
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error Code - 0~65535 uUl6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 Ul16 o TxPDO
60BAh 00h The rising edge clamping | Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge Command | -2147483648~ 132 ro TxPDO
clamping position of unit 2147483647
Touch probe 1
60BCh 00h The rising edge clamping | Command | -2147483648~ 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge Command | -2147483648~ 132 o TxPDO
clamping position of unit 2147483647
Touch probe 2
Statusword (6041h) < Function of csv control mode >
Index | Sub-index Name Unit Range Data type | Access PDO
6041h 00h Status word 0~65535 ul16 ro TxPDO All

Servo driver status.

141




Bit information

15| 14 | 13 12 11 10 9 8
r oms ila | oms | rm r
follow drive command vaule r
7 6 5 4 3 2 1 0
w | sod | gs ve f oe so | rsto

r = reserved(not corresponding) W = warning
sod = switch on disabled

oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled

rm = remote so = switched on

rtso = ready to switch on

bit13,12,10(operation mode specific):

Bit Name Value Definition

10 Reserved - Unuse

12 0 Action not performed according to target speed

Reserved - -
1 Perform the action according to the target speed
13 Reserved - Unuse
The "performing actions according to target speed" should meet the following conditions:

¢ The PDS status is operation enabled
+  Not in deceleration processing (halt, quickstop, shutdown, disable operation, falut)
¢ Itis not a halt state.
*

The torque limit does not occur

Actions in CSV control mode

*

In the cyclic speed control mode, the motion model (trajectory) is generated not on the slave but on the
master.

The target speed is 60FFh (target velocity)

The update (sending) of action command is that after the operation enabled command, please input it
after about 100 ms.

60C2h (interpolation time period) means the period of updating 60FFh (target velocity) and 60B1h
(velocity offset). This value is set to the same period as 1C32h-02h (cycle time).

As monitoring information, provide 606Ch (velocity actual value), etc.

The 60FFh (target velocity) value is limited by 6080h (max motor speed).

7.3.2 Common parameters

Register Explanation Unit

RXPDO[0x60FF] Target velocity Command unit/s

TXPDO[0x6064] Position feedback Command unit

TXPDO[0x606C] Velocity feedback Command unit/s

RXPDO[0x6080] Max mo.tor speed, which can be modified through /min
COE-Online
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RXPDO[0x6060]

Control mode is CSV (Periodic Synchronous Speed Mode),
set its value to 9
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7.4 CST mode

CST (periodic synchronous torque mode) allows the motor to run at a constant torque through the torque given

by the upper computer.

Tarque limit (231Ch~231F0)

®  Linit
Max terque {0072 .‘ parameter
Larget torque (60?112 - Torgue demand (60740}
Mux torque (6072h) . l[z:]::lc -~ >
Polarity (6(7Th) . control
. . Dinver
Max motor speed (OGEN) p  control | Torque \"V\_fl \
Torque slope (5087h) fibycton " contrdl
que slope ( » 4 |
Quick slop option code (H05A] -~
" o
_lorque actual value (60770h) |
Velocily actual value (60GCh P |
h - Luversion ) |
< Position actual value (COCAN [worsion » | al’ e _ __
af slectronie Electronic gear ratio
slectronic | Position encoder tesolulion {608 ge:;r ratio | numerator (200Dh)
goar rato (dnver [T . o
] e i PG = Electronic gear ratio
chost side) g Grear ratio (609 1h) side ) Denominator200Lh)
P Feed constant (924} «
7.4.1 Related parameter
1)Objects associated with CST control mode (Command - setting)
Index Sub-index Name Unit Range Data type Access PDO
6040h 00h Controlword - 0~65535 uUle6 ™w RxPDO
Other related objects with common torque control.

Index Sub-index Name Unit Range Data type Access PDO
6071h 00h Target torque 0.1% -32768~32767 116 ™w RxPDO
6072h 00h Max torque 0.1% 0~65535 uUle6 ™w RxPDO
6080h 00h Max motor speed r/min 0~4294967295 u32 ™w RxPDO
6087h 00h Torque slope 0.1%/S | 0~4294967295 uU32 ™w RxPDO
60B2h 00h Torque offset 0.1% -32768~32767 116 ™w RxPDO
Other related objects with common actions.

Index | Sub-index Name Unit Range Data type | Access PDO
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
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Index | Sub-index Name Unit Range Data type | Access PDO
605Ch 00h Disable operation - 0~1 116 ™w NO
option code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us ro NO
numbers
Command | -2147483648 132 ™w RxPDO
01h Min position limit unit ~
2147483647
Command | 2147483648 132 ™w RxPDO
02h Max position limit unit ~
2147483647
607Ch Command | -2147483648 132 ™w RxPDO
00h Home offset unit ~
2147483647
607Eh 00h Polarity - 0~255 Us8 ™w NO
6085h 00h Quick stop Command | 0~429496729 U32 ™w RxPDO
deceleration unit / s2 5
6086h . - -32768~3276 116 ™w RxPDO
00h Motion profile type 7
608Fh Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us ro NO
numbers
1 1~42949672 2
0lh Encoder increments pulse 95 96729 U3 ro NO
1~42949672 2
02h Motor revolutions r(motor) 95967 ? U3 o NO
6091h - Gear ratio - - - - -
6091h sub index - 2 Us ro NO
00h
numbers
i r(motor) 1~429496729 U32 o NO
0lh Motor revolutions 5
haft 1~429496729 U32 NO
02h Shaft revolutions r(shaft) 5 o
6092h - Feed constant - - - - -
00h 6092h sub index - 2 U8 ro NO
numbers
1~42949672 2
olh Feed value Comn?and 9496729 U3 ro NO
unit 5
haft 1~42949672 2
02h Shaft revolutions r(shatt) 95 96729 U3 o NO
60B8h 00h Touch probe function - 0~65535 Ule6 ™w RxPDO
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Control word (6040h) <function in cst control mode>

Index | Sub-index Name Range Data type Access PDO Op-mode
Controlword 0~65535 ule Rw RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
5] 14 | 13 | 12 11 10 9 | 8
r om h
6040h 00h ! 6 | > | 4 3 2 ! 0
fr oms €o qs ev S0
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
Cst mode doesn’t use oms bit.
2)Objects associated with CST torque control (monitoring)
Index Sub-index Name Units Range Data type Access PDO
6041h 00h Statusword - 0~65535 ule ro TxPDO
6073h 00h Max current 0.1% 0~65535 ul16 1o NO
Other objects commonly associated with torque control (monitoring)
Index | Sub-index Name Units Range Data Access PDO
type
6063h 00h Position actual pulse -2147483648~ 132 o TxPDO
internal value 2147483647
6064h 00h Position actual value Command | -2147483648~ 132 o TxPDO
unit 2147483647
606Ch 00h Velocity actual value Command | -2147483648~ 132 o TxPDO
unit/s 2147483647
6074h 00h Torque demand 0.1% -32768~32767 116 ro TxPDO
6075h 00h Motor rated current ImA 0~4294967295 U32 o TxPDO
6076h 00h Motor rated torque Mn-m 0~4294967295 U32 o TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 ro TxPDO
6078h 00h Current actual value 0.1% -32768~32767 116 o TxPDO
Other associated objects that share the same mode.
Index | Sub-index Name Units Range Data Access | PDO
type
603Fh 00h Error Code - 0~65535 ulé6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 ule ro TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping | Command | -2147483648~ 132 ro TxPDO
position of Touch probe 1 unit 2147483647
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60BCh 00h The rising edge clamping Command | -2147483648~ 132 ro TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping | Command | -2147483648~ 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (604 1h) < functions in tq control mode >
Index | Sub-Index | Name/Description Range DateType Access PDO Op-mode
6041h 00h Statusword 0~65535 Ul16 o TxPDO All
Servo driver status.
Bit information
15| 14 | 13 12 11| 10 9 8
r oms ila | oms | rm r
T Drive following command vaule
7 6 5 4 3 2 1 0
w | sod | gs ve f oe | so | rsto
r = reserved(not corresponding) W = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on
bit13,12,10(operation mode specific):
Bit Name Value Definition
10 Reserved - Unuse
12 Torque 0 Action not performed according to target torque
1 Perform the action according to the target torque
13 Reserved - Unuse

Performing actions according to target torque should meet the following conditions:

¢ The PDS status is operation enabled
*
¢ Itis not a halt state

Actions of CST control mode
*

not in deceleration processing (halt, quickstop, shutdown, disable operation, falut)

In the cyclic torque control mode, the mode profile generation is not in the slave but in the host.

¢ The target torque is 6071h (target torque)

¢ The torque feedforward is 60B2h (torque offset), which is not supported temporarily.

¢ The update (sending) of action command, after the servo is on, please input after about 100ms.

¢ 60C2h (interpolation time period) means updating the period of 6071h (target torque) and 60B2h
(torque offset). This value is set to the same period as 1C32h-02h (cycle time).

¢ As monitoring information, provide 6077h (torque actual value), etc.

¢ The 6071h (target torque) value is limited by 6072h (max torque), 2312h (P3-28), 2313h (P3-29), the
minimum value.

¢ The speed limit is 6080h (max motor speed).
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7.4.2 Common parameters

Register Explanation Unit
RXPDO[0x6071] Target torque 0.1%
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Velocity feedback Command unit /s
TXPDO[0x6077] Torque feedback 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6060] Control mode CST (Periodic | -

Synchronous Torque Mode), set its

value to 10
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7.5 HM mode

HM mode (i.e. home mode) is used for initialization of the slave station position. An origin reset method is a
position control mode that specifies an operation speed and generates a position command inside the servo
driver to perform an origin reset operation. If it is used in the incremental mode, after the control power is put
into operation, it is necessary to perform the zero point reset action before performing the position positioning

work.
Haming maothod (6098h) . .
» Irosition demand (6062h)
Homing speed (60990
> Cilpin
Max profile velocily (607Fh) FEMI
i L4 g
spee]
Max motor speed (G080h) o control
Cienalate
Ioning acceleration (602AD) N R Ly
P retum
Quick stop deceleration (6G085h) _ commmand
i . Tl Acerdes
Max acecleration (600 5h) » parameter
Moy deceleration (60CGh} > Position demand
Clectronic — internal value (GOT'Ch
ear . lation \
Quick stop option code (603A) torward palurity
P CRIMVErSIon A
(hat side]
LPosilion cneoder resolulion (GU8ED) N
Croar ralio (60910 ) .
lreed constant (6092h) N
Dolarity (607ERL) N _
B Limit 4
Max torque (6072h) > pammeter
Max motor speed{H080h) o Umil | L
o parameter | T
N | Pesition } 'EB Speed } ‘EB Targue
1 7 PE oanlrol > cariLrol > cantrol
. T — L
_ Torgue aotual value (6077h) N
Velocity actual value (606CHh
«— — < Y
__ Position actual value (6U64h) | Electronic | Position actualinternal value | pacvanic gear o
. t. - : - . .
comvarsion 14 osition cneadear resolution ¢ 1) o « tumerator {20000}
(hestside} | Guar ratio (60911} Elcetronic goar ratio
i _ denominator (200ER)
» Faod constant (6092h) <
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7.5.1 Related parameter

1)Related object of HM control mode(Command * setting)

Index | Sub-index Name Units Range Data type Access PDO
6040h 00h ControlWord - 0~65535 ulé6 w RxPDO
6098h 00h Homing method - -128~127 I8 ™w RxPDO
6099h - Homing speeds - - - - -
00h Item numbers - 2 Us o NO
01h Homing switch Command | 0~4294967295 u32 w RxPDO
speed unit/s
02h Homing speed Command | 0~4294967295 u32 ™w RxPDO
unit/s
609Ah 00h Homing Command | 0~4294967295 u32 w RxPDO
acceleration unit/s?
Other related objects with common position control
Index | Sub-index Name Units Range Data type Access PDO
6072h 00h Max torque 0.1% 0~65535 Ule6 ™w RxPDO
607Fh 00h Max profile Command 0~4294967295 U32 ™w RxPDO
velocity unit/s
6080h 00h Max motor r/min 0~4294967295 U32 ™w RxPDO
speed
60B1h 00h Velocity offset Command -2147483648~ 132 ™w RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
60C5h 00h Max Command 0~4294967295 U32 ™w RxPDO
acceleration unit/ s?
60C6h 00h Max Command 0~4294967295 U32 ™w RxPDO
deceleration unit/ s?
Other related objects with common actions
Index | Sub-index Name Units Range Data | Access PDO
type
605Ah 00h Quick stop option code 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
00h Disable operation option - 0~1 116 ™w NO
605Ch
code
605Dh 00h Halt option code - 1~3 116 ™w NO
00h Fault reaction option - 0~2 116 ™w NO
605Eh
code
- Software position limit - - - - -
00h 607Dh sub index - 2 uUs ro NO
numbers
607Dh 01h Min position limit Command | -2147483648~ 132 w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
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Index | Sub-index Name Units Range Data | Access PDO
type
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 Us8 ™w NO
6085h 00h Quick stop deceleration Command | 0~4294967295 U32 ™w RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™w RxPDO
- Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us8 1o NO
608Fh
numbers
01h Encoder increments Pulse 1~4294967295 U32 1o NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO
- Gear ratio - - - - -
00h 6091h sub index - 2 Us o NO
6091h numbers
0lh Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
- Feed constant - - - - -
00h 6092h sub index - 2 Us8 ro NO
6092h numbers
01h Set Feed Command | 1~4294967295 U32 ro NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h Touch probe function - 0~65535 Ule6 ™w RxPDO
Controlword (6040h) < Functions in HM control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6040h 00h Control 0~65535 ule6 Rw RxPDO All
word

Set the control command to the servo driver such as PDS state conversion.

Bit information

15 | 14 | B | 12 | u | 10 9 8

r oms h

7 6 | 5 | 4 3 | 2 1 0

Fr oms eo qgs ev o)
r | r | start homing

r = reserved(not corresponding)

oms = operation mode specific

(control mode is based on bit)

h = halt
so = switch on

fr = fault reset

eo = enable operation

gs = quick stop

ev = enable voltage

bit9,6-4(operation mode specific):
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Bit Name Value Definition
4 start homing 0->1 Start the origin point reset action
5 (reserved) - not used
6 (reserved) - not used
9 (reserved) - not used

Through the opening of bit4 (start homing) of 6040h (control word), obtain the parameters (timing method,

speed, acceleration and deceleration, etc.) associated with the origin reset position control mode (HM), and start

the action.

In addition, in the origin reset action, even if a new origin reset action (bit4 of 6040h is started again), the new

origin reset action is ignored.

Homing method(6098h)
Index |Sub-index Name Range Data type Access PDO Op-mode
Homing
-128~127 I8 w RxPDO All
method
Set the zero point reset method

Value Definition
-2 [Reverse hitting homing
-1 |Forward hitting homing
0 INo homing method assigned
1 -Ve LS & Index Pulse
2 +Ve LS & Index Pulse
3 +Ve HS & Index Pulse direction reversal
4 +Ve HS & Index Pulse no direction changed
5 -Ve HS & Index Pulse direction reversal
6 -Ve HS & Index Pulse no direction changed
7 On +Ve HS -Index Pulse
8 On +Ve HS +Index Pulse
9 After +Ve HS reverse +Index Pulse

6098h 00h 10 |After +Ve HS +Index Pulse

11 |On-Ve HS -Index Pulse
12 |On -Ve HS +Index Pulse
13 |After -Ve HS reverse +Index Pulse
14  |After -Ve HS +Index Pulse
15 [Reserved
16  |Reserved
17  [Same as 1 without Index pulse
18  [Same as 2 without Index pulse
19  [Same as 3 without Index pulse
20  |Same as 4 without Index pulse
21  |Same as 5 without Index pulse
22 |Same as 6 without Index pulse
23 |Same as 7 without Index pulse
24 |Same as 8 without Index pulse
25  |Same as 9 without Index pulse
26  [Same as 10 without Index pulse
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Index |Sub-index Name Range Data type Access PDO Op-mode
27  |Same as 11 without Index pulse
28  [Same as 12 without Index pulse
29  |Same as 13 without Index pulse
30 [Same as 14 without Index pulse
33 |On Index Pulse +Ve direction
34 |On Index Pulse —Ve direction
35  |Current postion = home
37  |Current postion = home
+Ve: positive LS: Limit switch
-Ve: negative HS: Home switch
Homing speeds(6099h)
Index | Sub-index Name Range Data Access PDO | Op-mode
type
609%h - Homing speeds - - - - -
Set the speed in the home reset position control mode (HM).
00h Number of entries | 2 | Us | ro | NO | HM
Sub-Index number of 6099h (Homing speeds)
0lh Speed during search | 0~4294967295 | U32 | w  |RxPDO| HM
Set the speed of the action to be detected by the switch signal.
The maximum value is limited by any smaller one of the internal processing of 6080h
(max motor speed) and 2147483647.
02h Speed during search for 0~4294967295 u32 ™ RxPDO HM

Z€T10

Set the action speed to zero point detection.
If the edge of the switch signal is used as the origin detection position, in order to reduce
the detection error, please set a value as small as possible.
The maximum value is limited by the smaller side of the internal processing of 6080h
(max motor speed) and 2147483647.

Homing acceleration (609Ah)

Index | Sub-index Name Range Data type Access PDO Op-mode
609Ah 00h Homing 0~4294967295 U32 ™ RxPDO All
acceleration

Set the acceleration and deceleration in the origin reset position control mode (HM).
The deceleration of the home reset position control mode (HM) is also used for this
object.

When each homing method is finally stopped (when the origin position is checked out),
the setting of this object is not needed, and the servo lock stops.

If set to 0, internal processing is treated as 1.

2) Objects associated with HM control mode (monitor)
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Index | Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 uUlé6 ro TxPDO
60E3h - Supported homing - - - - TxPDO
method
00h 60E3h sub index - 1~254 Us ro TxPDO
numbers
01h Homing mode 1 - 0~32767 ule o TxPDO
20h Homing mode 32 - 0~32767 ule o TxPDO
Other associated objects with common position control
Index | Sub-index Name Unit Range Data | Access | PDO
type
6062h 00h Position command Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
6063h 00h Actual internal position pulse -2147483648~ | 132 ro TxPDO
feedback 2147483647
6064h 00h Position feedback Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
6065h 00h Position offset too large Command | 0~4294967295 | U32 ™w RxPDO
threshold unit
6066h 00h Error time out 1ms 0~65535 ule6 ™w RxPDO
6067h 00h Position reach the threshold Command | 0~4294967295 | U32 ™™ RxPDO
unit
6068h 00h Position reach window time Ims 0~65535 ulé6 ™w RxPDO
606Ch 00h Velocity feedback Command | -2147483648~ | 132 ro TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 | 116 1o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 | U32 o TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 | 116 1o TxPDO
60F4h 00h Position offset Command | -2147483648~ | 132 ro TxPDO
unit 2147483647
60FAh 00h Internal command speed Command | -2147483648~ | 132 o TxPDO
(position loop output) unit/s 2147483647
60FCh 00h Internal position command pulse -2147483648~ | 132 ro TxPDO
2147483647
Note: 6064h (position feedback) will reset after HM homing.
Other related objects with common actions
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error Code - 0~65535 ule6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 Ul16 ro TxPDO
60BAh 00h The rising edge clamping Command -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping Command -2147483648~ | 132 o TxPDO
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position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command -2147483648~ | 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (604 1h) < functions in hm control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 uUlé6 ro TxPDO All
Servo driver status
Bit information
15| 14 13 12 11 10 9 8
oms ila oms m| r
Homing error | Homing attained Target reached
7| 6 5 4 3 2 1 0
W | sod gs ve f oe so | rsto

rm = remote

sod = switch on disabled

ila = internal limit active
oe = operation enabled

rtso = ready to switch on

r = reserved(not corresponding)

oms = operation mode specific
(control mode is based on bit)

W = warning

gs = quick stop

ve = voltage enabled

f= fault

so = switched on

bit13,12,10(operation mode specific):

Bit Name Value Definition
0 In action
10 target reached
1 Stop status
2 homing attained 0 Homing action not completed
1 Homing action completed
) 0 Homing abnormality does not occur
13 Homing error 3 - -
1 Abnormal homing (the homing action cannot be executed normally)

bit13,12,10(operation mode specific):

Bitl3 Bitl2 Bit10 Definition
0 0 0 Homing in action
0 0 1 Homing action interrupted or not started
0 1 0 Homing action is completed, but the target position is not reached
0 1 1 Normal completion of homing
1 0 0 Detect out that the homing abnormality is still in operation
1 0 1 Detect out the abnormal homing and stop state

bit12 (homing attained) is 0 in the following states:

When the power is on
When the ESM state is transferred from Init to PreOP
At the beginning of origin point reset

When the homing action (method35, method37) without motor action is started, the homing attached is also set

to 0. However, the time set to 0 is short (about 2 ms).
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Supported homing method (60E3)

Index | Sub-index Name Unit | Range | Data type Access PDO
60E3h - Supported Homing method - - - - TxPDO
Indicates the supported homing method
00h | Number of entries | - | 1~254 | U8 | o | TxPDO
Represents the number of homing methods supported by 60E3h (supported homing method).
01h | 1st supported Homing method | - | 0~32767 | ulé o | TxPDO
Indicates that the first home method is supported.
20h 32nd supported Homing method - 0~32767 Uleé o TxPDO
Indicates that the 32nd home method is supported
Index Sub-index bit 15~8 bit 7~0
Reserved Supported Homing method
60E3 01h 0 1
02h 0 2
03h 0 3
04h 0 4
05h 0 5
06h 0 6
07h 0 7
08h 0 8
0% 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
0Eh 0 14
OFh 0 17
10h 0 18
11h 0 19
12h 0 20
13h 0 21
14h 0 22
15h 0 23
16h 0 24
17h 0 25
18h 0 26
19h 0 27
1Ah 0 28
1Bh 0 29
1Ch 0 30
1Dh 0 33
1Eh 0 34
1Fh 0 35
20h 0 37
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The relationship between * value and Homing method please refer to 6098h (Homing method).

2) The action of HM control mode (Homing action)

When using in incremental mode, in order to initialize the location information before starting the normal action,
please execute the homing action.
¢ After the origin position is detected, this position is used as the reference to initialize the following
objects (preset).
6062h(Position demand value)= 6064h(Position actual value)= 607Ch(Home offset)
6063h(Position actual internal value)= 60FCh(Position demand internal value)= 0
¢ Ifthe origin point reset is performed, the position information is initialized (preset). Therefore, it is
necessary to obtain the data based on the old location information again (touch probe location, etc.).
¢ Whether 607Ch (home offset) is changed or not in the homing action, it is not reflected in the
executing homing action. The next homing action will be reflected (initialization of position
information upon completion).
¢ 607C (me offset) is only valid in homing mode 35 and 37.
¢ Ifthe edge of the switch signal (T, NOT, HOME) is used as the detection position of the origin, please
assign each clamping compensation pin to SI1, SI2, SI3. If it is not allocated correctly, an error will be
reported in the origin reset. (Note: P5-22 of DS5C2 series servo is the setting address of positive limit,
the default value is 1, the corresponding servo terminal is SI1; P5-23 is the setting address of negative
limit NOT, the default value is 2, the corresponding servo terminal is SI2; P5-27 is the setting address
of origin, the default value is 3, the corresponding servo terminal is SI3.)
¢ In the Method diagrams described later, the meaning of below terms:

Index pulse Z phase signal of encoder
Home switch Theoretical signal state of near origin input(ME)
Positive limit Theoretical signal state of forward drive inhibit input(POT)
Negative limit Theoretical signal state of negative drive inhibit input(NOT)

+  After the update (sending) of action command and the operation enabled command, please input after
about 100 ms.
¢ The following shows the timing of the HM control mode.

Start homing o

(6040h: bitd?

Target reached
(6041h: bitl0)

Homing attained
(6041h: bit12)

¢ Homing error occurrence condition
According to the homing action, the conditions for an exception (homing error = 1) are as follows.

Homing error occurrence Details
condition

Startup except Operation Start Homing when PDS status is not Operation enabled (except for method35,
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enabled 37)

Startup Homing when 6099h-01h and 6099h-02h is set to 0
Startup under target speed 0 | (except 6099h-02h of method33, 34 and 6099h-01h, 6099h-02h of method35, 37

are 0)
detected out two Limit Two limit switches of positive/negative are detected during the homing start or
switch the homing action.
Under the method reversed by limit switch, in the reverse deceleration action
Use Limit switch after the rising edge of limit switch is detected, the falling edge of limit switch is
detected
Home switch, Limit switch | Not distribute IO terminal
not distributed

7.5.2 Related parameters

Register Explanation Unit

RXPDO[0x6040] Control word, modify the control word to enable the -
homing

RXPDO[0x6098] Homing method -

RXPDO[0x609A] Homing acceleration Command unit/s?

RXPDO[0x6060] Set to 6 when the motor is not enabled -

SDO[0x6099] Homing speed, can be modified online through | Command unit/s
COE-Online

Control word (6040h)

Set it to (0x06 > 0x0f > 0x1f) in sequence, enable the driver and start the motor to operate, and homing is
enabled.

7.5.3 Homing method

Now DL6 servo driver support 1~14, 17~30, 33, 34, 35, 37 and -1, -2 homing method.
B Method -1:

The servo motor first runs at a forward low speed with the set value of 6099h:02 (low speed for homing). After
hitting the mechanical limit position, if the absolute value of the torque reaches the upper limit of P9-17 (touch
stop homing torque threshold), and the absolute value of the speed is lower than the set value of P9-16 (touch
stop homing speed threshold), this state is maintained for the set time of P9-18 (touch stop homing time
threshold), and it is judged to have reached the mechanical limit position. Then it can be divided into two
situations:

(1) P7-20=0, and the number of quantitative pulses is 0. At this point, immediately stop the machine and
calibrate it as zero (position reset);
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forward direction

speed V1
dzceleration point
(e rrrrrreeeed bpry | —(simlnsing edge
motion track } .]: ;’f
i /
i | = r G time t
deceleration point I# A f&::l‘l-.lwl-l; Selilzl

signal

(2)  P7-20>0, the number of quantitative pulses is 0, and it runs in reverse at the setting homing low speed.

When encountering the rising edge of P7-20 Z-phase signals, it immediately stops and calibrates the

zero point (position reset).

forward direction

speed V]
deceleration point
signal rising edge
/
wolion track | )/
— ! tims': t
motor Z phase [ -r9-13 trigges signal N
signal ! A Z signal
deeeleration
point signal
(3)  P7-20=0, and the number of quantitative pulses is not 0. First, run in the forward direction at low
speed (6099h: 02), and after touching the mechanical point, run in the reverse direction at homing high
speed (6099h: 01). After the quantitative pulse length is reached, stop the machine and calibrate it as the
zero point (Ecat position is reset to zero);
forward direction +
—_— spead V
e deceleration point
" . - By o sigmal rising edge
W 7 r(.l.r( fdddasaaan ST —
N : .’llr.’
molion frack } ] ! / _
l|4 ‘ . 5\ lime L
i : R,
! i geersiged
e Quantitative ! i
‘deecleration pulse ,‘ -2 AR |
point signal

(4)  P7-20>0, the number of quantitative pulses is not 0. First, run in the forward direction at low speed
(6099h: 02), and then run in the reverse direction at the set homing low speed (6099h: 02) when
encountering the mechnical origin, stop machine when encountering the rising edge of P7-20 Z-phase

signals. After stopping, run the quantitative pulse length at the homing high speed (6099h: 01), and then

stop the machine. Calibrate the zero point (Ecat position is reset).

. . Default Effective | Suitable
Parameter Function Unit Range .
value time mode
P7-20 |Ethercat homing find the Z phase - 1 -9999~9999 o EtherCAT
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| |numbers | | | mode

with positive values indicating the forward direction of finding the origin, negative values
indicating the reverse direction of finding the origin, and absolute values indicating the

The positive and negative values of the P7-20 parameters represent the direction of homing,

number of Z-phase points for homing.

B Method -2:

Similar to the previous homing action, running in the opposite direction.

B Method 1:
When using this homing method 1, if the reverse limit switch is in a non triggered state, the initial direction of
movement is left. The first Z-phase pulse to the right of the position where the negative limit switch becomes

invalid at the origin position.

= 6099h-01h l

6099h-02h '
.
Index Pulse i 1
NegativeLimit I

- Negative direction  Positive direction —~

Homing on negative limit switch and index pulse

B Method 2:
When using method 2, if the forward limit switch is not triggered, the initial movement direction is to the right.
The origin position is at the first Z-phase pulse to the left of the position where the forward limit switch becomes

invalid.
= 609%h-01h g ] —‘
6099h-02h :
Index Pulse |
Positive Limit |
<— Negative direction  Positive direction —
Homing on positive limit switch and index pulse
B Method 3, 4:

Using method 3 or 4, the initial direction of movement depends on the state of the origin switch. The origin
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position is on the reverse side of the origin switch or at the initial detected Z-phase position in the forward
rotation direction.

6099h-01h | ] — 1l
6099h-02h :
—
e
l_j
N .
\_4\_.—
Index Pulse 1
Home Switch !

< Negative direction  Positive direction —

Homing on positive home switch and index pulse

B Method 5, 6:

Using method 5 or 6, the initial direction of movement depends on the state of the origin switch. The origin

position is on the reverse side of the origin switch or at the initial detected Z-phase position in the forward
rotation direction.

= 6099h-0lh J
6099h-(}2h - —

| Index Pulse

= Negative direction  Positive direction  ~

Homing on negative home switch and index pulsc
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B Method 7~14:
7-14 all use origin switches and Z-phase signals;
The initial action direction of modes 7 and 8 is negative if the origin switch is already activated at the beginning
of the action;
The initialization direction of modes 9 and 10 is positive if the origin switch is already activated at the beginning
of the action;
The initialization direction of modes 11 and 12 is positive if the origin switch is already activated at the
beginning of the action;
The initialization direction of modes 13 and 14 is negative if the origin switch is already activated at the
beginning of the action;
The final position returned to the origin is the Z-phase signal near the rising or falling edge of the origin switch.

— 099h0Th | "7 | [ B
6099h-02h 1
L
- \Tu r - f_\.‘}_'l r

T . |

A
N sihoe N {10 +w
-7 P W
Index Pulse 1 iy
Home Swilch
Positive Limit £ [
<  Negative direction Positive dircclion >

Homing on home switch and index pulse - positive initial motion

— G099h-01h [ ] L 1| I
— 6099h-02h
i
L A !
w (13 ] » T;:’ 11.\:;_..
- |1=1 — ,._("17 A
1
(P - :
N -G
{_I - |’1£1| 4 . [ 1L -
< {1 r -—;'iz"jT
Index Pulse 7
Home Swilch
Negafive Limil I
< Negative direction Positive direction =

Homing on home switch and index pulse - Negative initial motion
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B Method 17:
This method is similar to Method 1.
The difference is that the origin detection position is not the index pulse, but the position where the Limit switch
changes. (Please refer to the following figure)
When NOT is not assigned, Homing error=1.

= 6099h-01h
——  06099h-02h - — -

Negative Limit I

~— Negative direction  Positive direction —=

Homing on negative limit switch

B Method 18:
This method is similar to Method 2.
The difference is home detection position is not Index pulse. It is becoming the position where limit switch
changed.
When POT is not allocated, Homing error = 1.
(Please refer to the figure below)

m— 6099h-01h | .
——  6099h-02h - — -

Positive Timit
<— Negative direction  Positive direction —

Homing on positive limit switch

B Method 19,20:
These methods is similar to Method 3 and 4.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME is not assigned, homing error = 1.
(Please refer to the figure below)
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6099h-01h [ ] | U

— —  6099h-02h
: \
e - 1
% '

Home Switch

< Negative direction  Positive direction =

Homing on positive home switch

B Method 21,22:
These methods is similar to Method 5 and 6.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch
changed.
When HOME is not assigned, homing error = 1.
(Please refer to the figure below)

6099h-01h ‘
6099h-02h

Home Switch |
=— Negative direction  Positive direction —=

Homing on positive home switch and index pulse

B Method 23,24,25,26:
These methods is similar to Method 7, 8, 9, 10.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch

changed.
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When HOME,POT is not assigned, homing error = 1.
(Please refer to the figure below)

|
— 6000h-0Th D [ I ; X ]
—  6099h-02h — : ;
1 | |
I ) ™
-—/9% ‘-:.}
- =
) &)
l :
: : '
i " :5
‘-—\1‘_3 ?‘0—'
| | )
|'\ 24“}—'- &\
H;:; | o
I i I
Home Switch E | 7/ |
“““ fotaiinliate ! [
Posilive Limil [ /

=— Negative dircelion Postive direction —»

Heming on home switeh and index prilse - positive initial motion

B Method 27,28,29,30:
These methods is similar to Method 11,12,13,14.
The difference is home detection position is not Index pulse. It is becoming the position where Home switch

changed.
When HOME,NOT is not assigned, homing error = 1.(Please refer to the figure below)

s 60%9h-01h
690h-02h

Huomne Swilch

Negalive Ll |

= Negative direction Posilive direction =

Homing on home switch and index pulse — Negative mitial molion

B Method 33, 34:
Using methods 33 or 34, homing direction with negative or positive values, respectively. The original position is

located near Z in the selected direction.
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= 609%h-01h
——  609%h-02h

1

=— Nepative direction  Positive direction —

1loming on index pulse

B Method 35, 37:
In modes 35 and 37, the position after power on is the home position.
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7.6 PP mode

PP (profile position control mode) is the position control mode that specifies the target position, target speed,
acceleration/deceleration, etc., and acts after generating a position command in the servo driver. For this control
mode, please check the communication cycle 500 ps or more.

Postlion Internal Largel
l'arset position (60741 »| parameter pesibion
contral
Position demand value (60621
Profile velocity (GO81H) . }
> Ciperation Internal operation
Sla profile valocily (6O7ER) N apeed
» apocd
Ada mator speed (G080 .| eontrol Locaiion
commandd
aeneration »
Profile aceeleration (6083h) N Tndermal aceidos Macessing
Profle doccloradion (6081h) Deceleration
L sedos gpeed when
Quick gtop deceleration (S08S5hYy N pa:L:me:; receiving Quick
o i slop commarl Aeetron
Sl acel cralion (6UCShY conlrol ! Elcctronic .
> gear Motion Postiion deinand
Slax dew cle il on (GOC61) . fnm’arﬂ polaity | inlermal value (GOH_QD‘_]>
COMVETS on
Cick stop opticm code(G054) | {nuin A
Engine
side)
Posiion cncoder resol wion (608Fh) >
Cigar vatio (&09Th)
L
Feed conslanl (60221 >
Polarity (607Tth)
Torgue imit (2310h-231Th)
Timil L
Max lorgue (6072h) . parameter T

Mz motor specd{6080h) Limil
T parameter

h Tosition hd | Spead Y Torgue
l/ conlool cormtrol comtrol
Y

I\

\—{ T. |

u, ;

« Toarcue actual value (G077h)

_ Vdocity actual valuc (606Ch) » 4 »
- . Hkctronic . . .

o Pasition actual value (6064h) oar Paosition actual internal value{e063h) T a—

< s -4 L Jeclrome -
reverse ea:" m\'er:e Flectromic gear ratio

couvarsin | Position encoder resolution (6081h) g\ o numcralor (200Dh)

(main CUIVCTRLON
agine g Coar ralio (HUP1h) (;"] ech'c_'mw .‘:‘.efl)‘”o";'lglﬂ
ik " ENOINInator (2 i 1)
sidks!  Tead congtant (6092h)
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7.6.1 Related parameters

1)PP control mode related objects(Command - settings)

Dat
Index | Sub-index Name Units Range ) at Access PDO
ype
6040h 00h Control word - 0~65535 ule ™w RxPDO
6072h 00h Max torque 0.1% 0~65535 uUlé6 w RxPDO
.. Command -2147483648~
607Ah 00h Target position i 132 ™™ RxPDO
unit 2147483647
Software absolute
position limit
607Dh sub index
00h - 2 U8 ro NO
numbers
607Dh
. e Command -2147483648~
01h Min position limit ) 132 ™w RxPDO
unit 2147483647
e Command -2147483648~
02h Max position limit ) 132 ™w RxPDO
unit 2147483647
) Command
607Fh 00h Max profle velocity " 0~4294967295 u32 ™™ RxPDO
unit/s
6080h 00h Max motor speed r/min 0~4294967295 u32 ™w RxPDO
C d
6081h |  00h Profile velocity omT/an 0~4204967295 | U32 rw | RxPDO
unit/s
. Command
6083h 00h Profile acceleration /<2 0~4294967295 U32 ™ RxPDO
unit/s
. Command
6084h 00h Profile deceleration /<2 0~4294967295 Uu32 ™w RxPDO
unit/s
C d -2147483648~
60B1h 00h Velocity offset om@an 132 ™w RxPDO
unit/s 2147483647
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
) Command
60C5h 00h Max acceleration 4 0~4294967295 u32 ™w RxPDO
unit/ s
) Command
60C6h 00h Max deceleration 4 0~4294967295 U3 ™w RxPDO
unit/ s
Other related objects with common actions
Dat
Index | Sub-index Name Units Range t;;a Access PDO
e
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
Disabl ti
605Ch | 00h 15ab’e operation ; 0~1 116 rw NO
option code
605Dh 00h Halt option code - 1~3 116 ™™ NO
Fault reaction option
605Eh 00h - 0~2 116 w NO
code
- Software position limit - - - - -
607Dh h i
00h 607h sub index ) ) Us ‘o NO
numbers
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Dat:
Index | Sub-index Name Units Range ty?)a Access PDO
e
) e Command | -2147483648~
01h Min position limit ) 132 ™w RxPDO
unit 2147483647
e Command | -2147483648~
02h Max position limit ) 132 ™w RxPDO
unit 2147483647
Command | -2147483648~
607Ch 00h Home offset ) 132 ™™ RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 Us8 ™w NO
C d
6085h |  00h | Quick stop deceleration Om,rtr/laf 04294967295 |  U32 rw | RxPDO
unit/s
6086h 00h Motion profile type - -32768~32767 116 ™™ RxPDO
Position encoder
resolution
608Fh sub index
608Fh 00h - 2 Us ro NO
numbers
01h Encoder increments pulse 1~4294967295 U32 ro NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO
- Gear ratio - - - - -
1 .
00h 6091 sub index ) ) Us ‘o NO
6091h numbers
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
- Feed constant - - - - -
6092h sub index
00h - 2 Us8 ro NO
numbers
6092h
Command
0lh Feed . 1~4294967295 U32 ro NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h Touch probe function - 0~65535 Ule6 ™™ RxPDO
Controlword(6040h) <functions in PP control mode>
Index | Sub-index Name Range Data type Access PDO Op-mode
Controlword 0~65535 Ule6 ™w RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
15 14 | 13 12 | 11 10 |98
r om | h
7] 6 | 5 | 4 3210
6040h 00h fr oms eo | qs| ev | so
abs/rel | Change set immediately | New set-point

r = reserved(not corresponding)

oms = operation mode specific

h = halt
so = switch on

fr = fault reset

eo = enable operation
gs = quick stop

ev = enable voltage
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Bit6-4(operation mode specific):

Bit Name Value Definition

0 ->1 | Start the positioning action and trigger the setting value update.
4 new set-point Get the new location determination task (607Ah (Target position), 6081h
(Profile velocity), etc.).

0 Complete the currently running positioning action. That is, during the
movement, if the target position 607A, acceleration 6083, deceleration 6084
are changed, and then the control command is sent, it will not operate
according to the new movement parameters. It is necessary to send a new
command after the last movement is completed to execute the new movement.

change set . . . .
immediately 1 Interrupt the current positioning action and immediately start the downward
positioning action. That is, during the movement, the target position 607A,
acceleration 6083 and deceleration 6084 are changed, and then the control
command is sent. For example, after the control word 0x6f (111) — 0x7F
(127) (relative mode) or 0x2F (47) — 0x3f (63) (absolute mode) is changed,

the system will immediately operate according to the new motion parameters.

0 607Ah(target position) Process as absolute position

6 | absolute/relative

1 607Ah(target position) Process as absolute position

Note:

(1) please do not change the acceleration and deceleration during motor operation (¥).

If the acceleration and deceleration are changed, please change bit4 (new set point) from 0 to 1 after the motor
stops.

6083h (Profile acceleration)

6084h (Profile deceleration)

60C5h (Max acceleration)

60C6h (Max deceleration)

(2) In the following status, if set point is executed (bit4 (new set-point) is changed from 0 to 1), please note that
its positioning task is revoked.

--6081h (profile speed) = 0.

(3) if the driving prohibition in deceleration is detected according to halt = 1, all the positioning tasks are
invalid.

(4) start the PP action, and keep it for more than 2ms until the next PP action is started (new set-point changes
from 0 to 1).

2) Related objects in pp control mode(monitor)

Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Controlword - 0~65535 Ule6 ro TxPDO
Other related objects with common position control.
Index | Sub-index Name Unit Range Data | Access | PDO
type
6062h 00h Position demand value Comn.land -2147483648~ | 132 ro TxPDO
unit 2147483647
6063h 00h Position actual internal value pulse -2147483648~ | 132 To TxPDO
2147483647
6064h 00h Position actual value Comn.land -2147483648~ | 132 ro TxPDO
unit 2147483647
6065h 00h Threshold for excessive Command | 0~4294967295 | U32 rw RxPDO
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Index | Sub-index Name Unit Range Data | Access | PDO
type
positional deviation unit
6066h 00h Error time out Ims 0~65535 ulé6 ™w RxPDO
Position reach the threshold Command | 0~4294967295 | U32 ™w RxPDO
6067h 00h .
unit
6068h 00h Position window time 1ms 0~65535 uleé ™w RxPDO
606Ch 00h Velocity feedback Com@and -2147483648~ | 132 o TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 | 116 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 | U32 o TxPDO
6077h 00h Torque feedback 0.1% -32768~32767 | 116 o TxPDO
Position deviation Command | -2147483648~ | 132 ro TxPDO
60F4h 00h i
unit 2147483647
Internal command speed Command | -2147483648~ | 132 o TxPDO
60FAh 00h .. .
(position loop output) unit/s 2147483647
Internal position command pulse -2147483648 | 132 o TxPDO
60FCh 00h ~
2147483647
Other related objects with common actions.
Index | Sub-index Name Unit Range Data type | Access PDO
603Fh 00h Error code - 0~65535 uUlé6 ro TxPDO
60B9h 00h Touch probe status - 0~65535 ule ro TxPDO
The rising edge | Command | -2147483648~ 132 ro TxPDO
60BAh 00h clamping position of unit 2147483647
Touch probe 1
The falling edge | Command | -2147483648~ 132 ro TxPDO
60BBh 00h clamping position of unit 2147483647
Touch probe 1
The rising edge | Command | -2147483648~ 132 ro TxPDO
60BCh 00h clamping position of unit 2147483647
Touch probe 2
The falling edge Command | -2147483648~ 132 ro TxPDO
60BDh 00h clamping position of unit 2147483647
Touch probe 2
Statusword (6041h)< functions in pp control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
Statusword 0~65535 uUlé6 ro TxPDO All
Servo driver status
Bit information
15| 14 13 12 11 10 9 8
6041h 00h r . oms ' ila oms m| r
Following Error | set- point acknowledge Target Reached
7| 6 5 4 3 2 1 0
w | sod Qs ve oe so | rsto

r = reserved(not corresponding)

W = warning

sod = switch on disabled
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oms = operation mode specific gs = quick stop
(control mode is based on bit) ve = voltage enabled
ila = internal limit active f = fault

oe = operation enabled

rm = remote

so = switched on

rtso = ready to switch on

bit13,12,10(operation mode specific):

Bit

Name

Value

Definition

10

target reached

0

halt=0(normal): positioning incompleted
halt=1(stop as halt):shaft is decelerating

halt=0(normal):positioning completed
halt=1(stop as halt):shaft stop(shaft speed is 0)

12

set-point acknowledge

The new-setpoint is 0, and the buffer is empty after the current target
position is executed (in execution)

The new location task puts data into the buffer, which is not empty.

13

following error

60F4h(Following error actual value)

(= 6062h(Position demand value)— 6064h(Position actual value)), not
over the setting range of 6065h(Following error window), or the
value of 60F4h is over 6065h, not through the setting time of 6066h.

The value of 60F4h (Following error actual value), the status over the
setting range of 6065h (Following error window), above the setting
time of 6066h(Following error time out), continue.

bit10:target reached(Position reached)

When the servo enable state (operation effective state) and the set-points all give the completion instruction
generation state, the difference between 6062h (position required value) and 6064h (position actual value) is
within the range set in 6067h (position window). After the time set in 6068H (position window time), the bit10
(target reached) of 604 1h (status word) changes to 1.

Bit Name Vlaue Definition
0 halt=0 (normal): positioning incompleted
halt=1 (stop as halt): shaft is decelerating
10 Target reached —
1 halt=0 (normal): positioning completed
halt=1 (stop as halt): shaft stop (shaft speed is 0)

Position window tine(6068h)

Position window(60071) - l Target teached in
_ lollowing error Window . Stalusword (604 1h)
Position demand value(©062k) 7, actual err (60T4h) Comparalor sl Limer -
Ll } -
\._i_..’_
Position actual value{6064h)
Location arrival diagram
Index | Sub-index Name Units Range Data | Access PDO | OP-
type mode

6067h 00h Position reach Command | 0~4294967295 | U32 ™w RxPDO PP
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threshold | unit | | | | |

The difference between 6062h (Position command) and 6064h (Position feedback) is
within the set value of this parameter. After the time set in 6068H (Position window
time), set the bit10 (Target reached) of 604 1h (Status word) as the threshold value of 1.
If the difference is a value other than this parameter setting, bit10 of 6041h is 0.

Position window 1ms 0~65535 Ule ™w RxPDO PP
time

6068h 00h The difference between 6062h (position command) and 6064h (position feedback) is the
time when the bit10 (target reached) of 6041h (status word) is set to 1 in the range of
6067h (position window) setting.

bitl3:following error

The status that the value of 60F4h (position deviation) is over the setting range of 6065h (position offset too
large threshold). If continue the setting time of 6066h (error time out), bit13(following error) of 6041h (state
word) changes to 1.

Bit Name Value Definition

60F4h (position deviation)
(= 6062h (Position command) — 6064h(Position feedback)), not over the

0 setting range of 6065h (position offset too large threshold), or the value of
60F4h is over 6065h, not after the setting time of 6066h
13 Following The value of 60F4h (position offset) is over the setting range of
error 1 6065h (position offset too large threshold), above the setting time of 6066h

(error time out), continue.

Tollowing error time out {6066h)

l Following error in
statusword (6041h)

Following crmor window  (6065h) _

IF'ollowing error Window

Position demand value  (6062h) lf TActual value (60F4L)|  Comparator = Timer

Position actual value (6064h) T

Follow error function diagram

Index | Sub-index Name Units Range Data | Access | PDO OP-
type mode

6065h 00h Position offset too Command | 0~4294967295 | U32 ™w RxPDO PP
large threshold unit CSP

60F4h(Following error actual value): the condition except the setting value of this
parameter, set 6041h (statusword) bit 13 (following error) to 1.

6066h 00h error time out 1ms 0~65535 Ule ™w RxPDO PP
CSP

The status that 60F4h (position offset) value is over the setting range of 6065h (position
offset too large threshold) is above this parameter, if continue, set 6041h (Statusword)

bit13(following error) to 1.
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3) pp control mode action

Action example 1:(basic set-point)

(1) For the master station, after setting the value of 607Ah (Target position), change the bit4 (new set point) of
6040h (control word) from 0 to 1. At this time, please also set 6081h (profile velocity).

When 6081h (profile velocity) is 0, the motor does not act.

(2) For the slave station, confirm the rising edge (0 — 1) of bit4d (New set-point) of 6040h (control word),
607Ah (target position) as the target position to start positioning. At this time, bitl12 (set point acknowledge) of
6041h (status word) is changed from 0 to 1.

(3) For the master station, confirm that bit12 (set-point acknowledge) of 6041h (status word) has changed from 0
to 1, bit4 (new set-point) of 6040h (control word) returns 0.

(4) For the slave station, confirm that the bit4 (new set-point) of 6040h (control word) has been 0, 6041h (status
word) bit12 (set-point acknowledge) has changed to 0.

(5) when the target position is reached, the bitl10 (target reached) of 6041h (control word) is changed from 0 to
L.

Actual speed

TEe@ e
\ t
A
new set-pomt
{controlword bil 4) t
=
Master
station A
Targel posilion
(set-point) t
sel-point
acknowledoe
statusword bit 12) t
Slave B
station
larget reached —
(statusword bit 10) t
B

<X Set-point example =

Note:

(1) 6081h (profile velocity) is limited by the smaller one of 607fh (max profile velocity) and 6080h (max motor
speed).

(2) changing the set value of 607Fh (max profile velocity) or 6080h (max motor speed) in the action is not
reflected in the action.

Action example 2: (Action data change without buffer: single set-point)

When bit5 (change set immediately) of 6040h (control word) is 1, if the data used for positioning action in the
action has been changed, the current positioning action will be interrupted and the next positioning action will be
started immediately.
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(1) For the master station, confirm that the bit12 (set-point acknowledge) of 6041h (status word) is 0. After
changing the value of 607Ah (target position), change the bit4 (New set-point) of 6040h (control word) from 0
to

Note: at this time, please do not change the acceleration and deceleration.

(2) For the slave station, confirm the rising edge (0 — 1) of bit4 (New set-point) of 6040h (control word), and
update 607Ah (target position) as the new target position immediately. At this time, bitl2 (set-point
acknowledge) of 6041h (status word) is changed from 0 to 1.

(3) For master station, confirm that bit12 (set point acknowledge) of 6041h (status word) has changed from 0 to
1, bit4 (new set-point) of 6040h (control word) returns 0.

(4) For slave station, confirm that the bit4 (new set point) of 6040h (control word) has been 0, the bitl12 (set
point acknowledge) of 6041h (status word) is O.

Note: 6081h (profile velocity) can be changed in the same steps (1) - (4).

After changing the 607Ah (target position) and 6081h (profile velocity), update the 607Ah (target position) and
6081h (profile velocity) simultaneously according to the above steps (1) - (4).

Actual speed L2 3D
t
-
new get-point
(controlword bit 4) t
>
Master
station
T'arget position
(set-point) | t
— AU { b.
Current
Target position -
processed
B
Slave set-point
station acknowledue
statusword bit 12) t
=
(statusword bil 10) A
=S

< handshaking procedure [or the single set-peint method >
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7.6.2 Common parameters

PP Control mode associated object(Command setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Control mode is PP(Profile position control

mode), set to 1 )
RXPDO[0x607A] Target position Command unit
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max profile velocity Command unit /s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6081] Profile velocity Command unit /s
RXPDO[0x6083] Profile acceleration Command unit /s?
RXPDO[0x6084] Profile deceleration Command unit /s?
RXPDO[0x60C5] Max acceleration Command unit /s?
RXPDO[0x60C6] Max deceleration Command unit /s?
RXPDO[0x6065] Following error window Command unit
RXPDO[0x6066] Following error time out ms
RXPDO[0x6067] Position window Command unit
RXPDO[0x6068] Position window time ms
Note:

(1) 6081h (Profile velocity) is limited by the smaller of 607Fh (Max profile velocity) and 6080h (Max motor

speed.

(2) The set values of 607Fh (Max profile velocity) or 6080h (Max motor speed) are changed during the

operation and are not reflected in the operation.

PP control mode associated object(Command monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6063] Position actual internal value Command unit
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Velocity feedback Command unit /s
TXPDO[0x6077] Torque actual value 0.1%
TXPDO[0x60F4] Following error actual value Command unit
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7.7 PV mode

PV(Profile speed control mode), specify the target speed, acceleration and deceleration, etc., and generate the
speed control mode of position command action in the servo driver.

Please use this control mode in the communication cycle of more than 500us.

- - N Toryue hmat
Tareet Velocity(60TTL
aczet VelooitytOUTh) Torigel [231Ch-231Thy )
Max profile velowity (G0 7Fh) N speed | Max lorque (6072h) - Lirnit
. Tarander ®  paarweter
e mokiw spoeed (508NN o conlrel Polarity (GOTTI) N
Profik sceeloralion (60$3h) » Velocity
Profile deceleration (G084h) demand value
P Acand (GU6Th)
wk stop docelorals G0e :
QOuiek stop decelcration {60 5]_1; mrﬁ:,{_,]_ | spead
e aceelaration (60CSh) | contrl connand
oeneration
Max deceleration (60CEL] B et 2513
Cuick stop option code (605 N
Liketronic . .
Malion hd
ot g R Speed Targue
forwarl W iolatity contrel ‘ ’® >{ cantral
LT SO A A A
(Hasl side)
Position eneoder resclution (G08FR) >
e ralio (G09ThY |
Tesd constant (6092h) >
Toryue avlual valug (6077h) 1
Valosily avlual value (606ChH) :
- L — it —————
PPorsi li()lE clual value (Gt 3h) Floctionic < Llectromis
oAt I Eletronic gear ralic
TEVGESS Pasition envoder resolution (608TH) FICEL O g Lwcrater (2001 M)
ot o {rarvay sidis)
(host side’ P Giear ratio (6091h) _ Flectronic goar ratia
_ Fowd gonstanl (6UY2h) 7 deneminalor (00Fh)
7.7.1 Related parameters
1)PV control mode related parameters(Command * setting)
Index | Sub-index Name Unit Range Data type Access PDO
6040h 00h Controlword - 0~65535 ule6 ™w RxPDO
607Fh 00h Max profile Command 0~4294967295 U32 ™w RxPDO
velocity unit/s

6083h 00h Profile Command 0~4294967295 U32 ™w RxPDO
acceleration unit/s?

6084h 00h Profile Command 0~4294967295 U32 ™w RxPDO
deceleration unit/s?
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60C5h 00h Max Command 0~4294967295 U32 ™w RxPDO
acceleration unit/s?
60C6h 00h Max Command 0~4294967295 U32 ™w RxPDO
deceleration unit/s?
Other speed control common related objects
Index | Sub-index Name Unit Range Data Access PDO
type
6072h 00h Max torque 0.1% 0~65535 Ule6 ™w RxPDO
6080h 00h Max motor r/min 0~4294967295 U32 ™w RxPDO
speed
60B1h 00h Velocity Command | -2147483648~2147483647 132 w RxPDO
offset unit/s
60B2h 00h Torque offset 0.1% -32768~32767 116 w RxPDO
60FFh 00h Target Command 0~4294967295 U32 ™w RxPDO
velocity unit/s
Other related objects with common actions
Index | Sub-index Name Unit Range Data | Access | PDO
type
605Ah 00h Quick stop option code - 0~7 116 ™™ NO
605Bh 00h Shutdown option code - 0~1 116 ™w NO
605Ch 00h Diasble operation option - 0~1 116 ™™ NO
code
605Dh 00h Halt option code - 1~3 116 ™™ NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us o NO
numbers
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™ RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 U8 ™w NO
6085h 00h Quick stop deceleration Command 0~4294967295 u32 ™w RxPDO
unit/s?
608Fh - Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us8 ro NO
numbers
01h Encoder increments pulse 1~4294967295 u32 ro NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO
6091h - Gear ration - - - - -
00h 6091h sub index - 2 Us o NO
numbers
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
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02h shaft revolutions r(shaft) 1~4294967295 u32 ro NO
6092h - Feed constant - - - - -
00h 6092h sub index - 2 Us8 1o NO
numbers
01h Feed value Command 1~4294967295 u32 1o NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 u32 1o NO
60B8h 00h touch - 0~65535 ulé6 w RxPDO
Controlword (6040h)< functions in pv control mode>
Index | Sub-index Name Range Data type access PDO Op-mode
6040h 00h Controlword 0~65535 ule ™w RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information
15 | 14 | 13 | 12 | 1 10 9 | 8
r om h
7 6 | 5 | 4 3 2] 1] o
fr oms eo | gs ev )
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage  so = switch on
Pv mode doesn’t use oms bit.
Speed related parameters
Index | Sub-index Name Unit Range Data | access | PDO | OP-mode
type
607Fh 00h Max profile velocity | Command | 0~4294967295 | U32 rw | RxPDO PP
unit/s PV
HM
the speed limit value in profile position mode (PP), origin reset position mode (HM),
profile speed mode (PV).
The maximum value is limited by 6080h (max motor speed) for internal processing.
6080h 00h Max motor speed r/min 0~4294967295 | U32 rw | RxPDO PV
TQ
CSv
CST

Set the maximum speed of the motor.

When the control power is put into operation, the maximum speed read out from the motor

is set.

The maximum value is limited by the maximum speed read from the motor according to

the internal processing.
In TQ and CST, the speed is limited by the set value of this object.

Acceleration and deceleration related parameters

Index | Sub-index Name Unit Range Data | access PDO OP-
type mode

6083h 00h Profile acceleration | Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
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Set profile acceleration.

When set to 0, internal processing is treated as 1.

6084h 00h Profile deceleration | Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
Set profile deceleration.
When set to 0, internal processing is treated as 1.
60C5h 00h Max acceleration Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
HM
Set the maximum acceleration.
When set to 0, internal processing is treated as 1.
60C6h 00h Min deceleration Command | 0~4294967295 | U32 ™w RxPDO | PP
unit/s? PV
HM
Set the maximum deceleration.
When set to 0, internal processing is treated as 1.
2)pv control mode related parameters(monitoring)
Index | Sub-index Name Unit Range Data Access PDO
type
6041h 00h Statusword - 0~65535 ule6 ro TxPDO
6065h 00h Position offset too large Command | 0~4294967295 U32 ™w RxPDO
threshold unit/s
6066h 00h Velocity time out Ims 0~65535 Ul16 ™w RxPDO
6067h 00h Velocity threshold Command | 0~4294967295 U32 ™w RxPDO
unit/s
6068h 00h Velocity threshold time Ims 0~65535 Ule6 ™w RxPDO
Other related objects with common speed control
Index | Sub-index Name Unit Range Data type Access PDO
6063h 00h Position actual pulse -2147483648~ 132 ro TxPDO
internal value 2147483647
6064h 00h Position actual value | Command | -2147483648~ 132 ro TxPDO
unit 2147483647
606Bh 00h Velocity demand Command | -2147483648~ 132 ro TxPDO
value unit/s 2147483647
606Ch 00h Velocity actual Command | -2147483648~ 132 ro TxPDO
value unit/s 2147483647
6074h 00h Torque demand 0.1% -32768~32767 116 1o TxPDO
6076h 00h Motor rated torque Mn-m 0~4294967295 u32 o TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 1o TxPDO
Other related objects with common modes
Index | Sub-index Name Unit Range Data | Access | PDO
type
603Fh 00h Error code - 0~65535 Ul16 ro TxPDO
60B%h 00h Touch probe status - 0~65535 Ule6 o TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648 132 ro TxPDO
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position of Touch probe 1 unit ~2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ | 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (604 1h) <functions of pv control mode >
Index | Sub-index | Name/description Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 ule6 ro TxPDO All
Servo driver status
Bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
speed Target reached
7 6 4 2 1 0
W sod gs ve oe 1) rsto

r = reserved(not corresponding)

sod = switch on disabled

oms = operation mode specific

(control mode is based on bit)

ila = internal limit active

oe = operation enabled

rm = remote

rtso = ready to switch on

W = warning

gs = quick stop

ve = voltage enabled

f= fault

so = switched on

(1)bitl0(target reached(Velocity reached)):
The difference between the total value of 60FFh (target velocity) and 60B1h (velocity offset) and 606Ch

(velocity actual value) is within the range set by 606Dh (velocity window). If the time set by 606Eh (velocity
window time) passes, the bit10 of 6041h (status word) becomes 1.

Bit Name Value Definition
10 Target reached 0 Halt = 0 (normal): speed control not completed
Halt =1 (stop according to halt): shaft in deceleration
1 Halt = 0 (normal): speed control completed
Halt =1 (according to halt stop): shaft stop (shaft speed is 0)

Velocity window time (606Eh >

Velocily window (606Dh?

C g ¥ Target reached m
WVelocity offset (60B1h N statusword (6041h)
v Window > 1imer -
s 1 o ‘mdow
Target velocity (60FTh) ) Compurator
WVelocity actual value (606Ch) /¢
h-n:__ | -
Index | Sub-index Name Unit Range Data | Access | PDO | OP-
type mode
606Dh 00h Velocity window | Command unit | 0~4294967295 | U32 ™w RxPDO | PV
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The difference between the total value of 60FFh (target velocity) and 60B1h (velocity
offset) and 606Ch (velocity actual value) is within the set value of this parameter. If the
time set by 606Eh (velocity window time) passes, set the bit10 (target reached) of 604 1h
(status word) to 1 as the threshold value.

If the speed deviation is a value other than the set value of this parameter, bit10 of 6041h
becomes 0.

606Eh 00h

Velocity window Ims 0~65535 uUle6 ™w RxPDO | PV

time

Set the time from the point when the difference between the sum of 60FFh(target velocity)
and 60B1h (velocity offset),and 606Ch(velocity actual value), fall within the range set by
606Dh (Velocity window) to bit10 (target reached) of 6041h (Statusword) becomes 1.

(2)bit12(speed)

When 606Ch (Velocity actual value) exceeds the value set in 606Fh (Velocity threshold) and the time set by
6070h (Velocity threshold time) has elapsed, bit 12 of 6041h (Statusword) changes to 0.

When 606Ch (Velocity actual value) becomes lower than the value set in 606Fh (Velocity threshold),

bit12 of 6041h (Statusword) changes to 1, which indicates that the motor has stopped.

Bit Name Value definition
10 speed 0 Motor is operating
1 Motor is not operating
Velocity thresold (6070h ) -
Velocity actual value (606Ch) v Target reached in

Velocity threahold (6061'h )

|
Window - statusword (6041h)
I'mer
Comparator

k)

< Speed (functional overview) =

Index | Sub-index Name Unit Range Data PDO OP-
type mode
606Fh 00h Velocity threshold | Command | 0~4294967295 U32 rw | RxPDO PV
unit
606Ch (speed feedback) exceeds the set value of this parameter. If 6070h (velocity
threshold time) has passed, set the threshold of bit12 (speed) for 6041h (status word) to 0.
If the speed is below the set value of this parameter, bit12 of 6041h becomes 1.
6070h 00h Velocity threshold Ims 0~65535 Ule6 rw | RxPDO PV
time
Set the time from the point when 606Ch (Velocity actual value) exceeds the value set to
606Fh (Velocity threshold) until the point when bit 12 of 6041h (Statusword) changes to 0.

3) PV operations

¢ Profile velocity control mode generates a velocity command value according to the following

parameters

¢ Target velocity(60FFh)
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*  Velocity offset(60B1h)

+  Profile acceleration(6083h)

¢ Profile deceleration(6084h)

¢ Target speed is 60FFh(Target velocity)

¢ Speed feedforward is 60B1h(Velocity offset) cannot support now

¢ The update (sending) of action command is that after the servo enable is turned on, please input it after
about 100ms.

¢ As test information, provide 606Ch (velocity actual value), etc.

speed
(Command
unit/s)
6083h 6084h
60FEh A {profile acceleration) (profile deceleration )
{target velocity) y /f
ot e S /
60B1h T«/ /
(veloeity offset) ) // 4
time

¢ The 60FFh (target velocity) is limited by 607Fh (max profile velocity) and 6080h (max motor speed).

7.7.2 Common parameters

PV control mode related objects(Command - setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Set to 3 -
RXPDO[0x60FF] Target velocity Command unit/s
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max profile velocity Command unit/s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6083] Internal acceleration Command unit/s?
RXPDO[0x6084] Internal deceleration Command unit/s?
RXPDO[0x60C5] Max acceleration Command unit/s?
RXPDO[0x60C6] Max deceleration Command unit/s?
RXPDO[0x606D] Velocity reached threshold Command unit/s
RXPDOJ[0x606E] Velocity timeout ms
RXPDO[0x606F] Velocity threshold Command unit/s
RXPDO[0x6070] Velocity threshold time ms

PV control mode realated objects(Command + monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6064] Position feedback (motor actual position) Command unit
TXPDO[0x606C] Velocity feedback Command unit/s
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| TXPDO[0x6077] Torque actual value 0.1%
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7.8 TQ mode

TQ(Profile torque mode),specify target torque, acceleration and deceleration,etc.,this torque control mode after

generating position command in servo driver. Please use this control mode in the communication period of more
than 500us.

Torgue hmit (231Ch-2311h)

Max torque ()72h)

* Limit

parameter
I

Torque demand (6074h)

Target torque (H071h) N
P Targel
Max torque (6072h) Tai - x
B control L Tartjue Polarity ¥
r
Torque slope (6087h) | wosmmand > m;mn — > @
™ generalion I/
Torque profile trpe (GUXE) processing o .
Quick slop oplion code (60347 _ o
Polarity (607Lh) Torgue
control
Quick stop deceleration {6085h) N
Motor raled current (607 5h} .
Motor rated torque (60760) .
Fy
_Torque actual value {6077h)
_Vdocily actual value (606Ch) P »
Inversion
P PPosition actual value (60640 Inversion of ‘
< I .01‘ - ~ electronic | Hlectronic pear ratio
SIEkaR PPosition encoder resolution  (GO8Fh) gearratio | numerator (2000)h)
g..‘a}:'mtlu -t ’ {driver
st e e € p :
gid.:) Cear ralio ((G091h) side) y Electronic pear ratio
| Feed constant (6092h) denominator (20010
7.8.1 Related parameters
1)TQ control mode related objects(Command - setting)
Index Sub-index Name Unit Range Data type Access PDO
6040h 00h Controlword - 0~65535 ule6 ™w RxPDO
6088h 00h Torque profile - -32768~32767 116 ™W RxPDO
type
Other related objects that are common to torque control
Index Sub-index Name Unit Range Data type Access PDO
6071h 00h Target torque 0.1% -3276~32767 116 W RxPDO
6072h 00h Max torque 0.1% 0~65535 uUleé ™ RxPDO
6080h 00h Max motor speed | r/min 0~4294967295 u32 ™ RxPDO
6087h 00h Torque slope 0.1%/S 0~4294967295 U32 ™ RxPDO
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60B2h 00h | Torque offset 0.1% | -32768-32767 | 116 | rw RxPDO
Other related objects with common actions
Index | Sub-index Name Unit Range Data Access PDO
type
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™ NO
605Ch 00h Disable operation - 0~1 116 ™w NO
option code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option - 0~2 116 ™w NO
code
607Bh - Position range limit - - - - -
00h 607Bh sub index - 2 Us8 ro No
numbers
01h Min position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
02h Max position limit Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Ch 00h Home offset Command | -2147483648~ 132 ™w RxPDO
unit 2147483647
607Eh 00h Polarity - 0~255 Us ™w NO
6085h 00h Quick stop deceleration | Command | 0~4294967295 U32 ™ RxPDO
unit/s?
6086h 00h Motion profile type - -32768~32767 116 ™ RxPDO
608Fh - Position encoder - - - - -
resolution
00h 608Fh sub index - 2 Us8 ro NO
numbers
01h Encoder increments pulse 1~4294967295 U32 ro NO
02h Motor revolutions r(motor) 1~4294967295 U32 ro NO
6091h - Gear ratio - - - - -
00h 6091h sub index - 2 uUs ro NO
numbers
01h Motor revolutions r(motor) 1~4294967295 U32 ro NO
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
6092h - Feed constant - - - - -
00h 6092h sub index - 2 uUs ro NO
numbers
01h Setting feed value Command | 1~4294967295 u32 ro NO
unit
02h Shaft revolutions r(shaft) 1~4294967295 U32 ro NO
60B8h 00h Touch probe function - 0~65535 Ul16 ™w RxPDO
Controlword (6040h)< functions in TQ control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6040h 00h Controlword | 0~65535 uUlé6 w RxPDO All

Set the control command to the servo driver such as PDS state conversion.

Bit information
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15 | 14 | 13 | 12 | n 10 9 | 8
R om h
7 6 | 5 | 4 3 2] 1] o
fr oms €o qs ev S0
r | r | r
r = reserved(not corresponding) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h = halt ev = enable voltage
so = switch on
TQ mode doesn’t use oms bit.
Torque type
Index | Sub-index Name Unit Range Data access PDO | OP-mode
type
6087h 00h Torque slope 0.1 % | 0~4294967295 U32 ™w RxPDO tq
cst
* Set a parameter value for giving slope to a torque command.
* In the cyclic synchronous torque mode (cst), torque slope is effective only during the
deceleration stop sequence.
» When 0 has been set, the setting is regarded as 1 internally.
6088h 00h Torque profile - -32768~32767 116 ™w RxPDO tq
type
Set the torque profile type used for changing in the torque
0:linear slope
1:Not supported
2)TQ control mode related objects(monitoring)
Index Sub-index Name Unit Range Data type Access PDO
6041h 00h Statusword - 0~65535 uUl6 ro TxPDO
6073h 00h Max current 0.1% 0~65535 ule ro NO
Other objects commonly associated with torque control (monitoring)
Index | Sub-index Name Unit Range Data Access PDO
type
6063h 00h Actual internal position pulse -2147483648~ 132 ro TxPDO
feedback 2147483647
6064h 00h Position feedback Command | -2147483648~ 132 ro TxPDO
unit 2147483647
606Ch 00h Velocity feedback Command | -2147483648~ 132 ro TxPDO
unit/s 2147483647
6074h 00h Torque command 0.1% -32768~32767 116 1o TxPDO
6075h 00h Motor rated current ImA 0~4294967295 U32 o TxPDO
6076h 00h Motor rated torque Mn'm 0~4294967295 U32 ro TxPDO
6077h 00h Torque actual value 0.1% -32768~32767 116 ro TxPDO
6078h 00h Current actual value 0.1% -32768~32767 116 ro TxPDO
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Other associated objects that share the same mode

Index | Sub-index Name Unit Range Data | access | PDO
type
603Fh 00h Error code - 0~65535 ulé6 o TxPDO
60B9h 00h Touch probe status - 0~65535 Ul16 o TxPDO
60BAh 00h The rising edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BBh 00h The falling edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 1 unit 2147483647
60BCh 00h The rising edge clamping Command | -2147483648~ | 132 o TxPDO
position of Touch probe 2 unit 2147483647
60BDh 00h The falling edge clamping Command | -2147483648~ | 132 ro TxPDO
position of Touch probe 2 unit 2147483647
Statusword (604 1h) < functions of TQ control mode >
Index | Sub-index Name Range Data type Access PDO Op-mode
6041h 00h Statusword 0~65535 ulé6 ro TxPDO All
Servo driver status
Bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
r target reached
7 6 5 4 2 1 0
w sod gs ve oe S0 rsto

r = reserved(not corresponding)

sod = switch on disabled

oms = operation mode specific

(Control mode is based on bit)

ila = internal limit active
oe = operation enabled
rm = remote

rtso = ready to switch on

W = warning

gs = quick stop

ve = voltage enabled
f = fault

so = switched on

bit13,12,10(operation mode specific):

Bit Name Value Definition
10 Target reached 0 halt=0 (normal): 6074h (Torque demand) not reach the target torque
halt=1 (stop as halt): shaft is decelerating
1 halt=0 (normal): 6074h (Torque demand) reach the target torque
halt=1 (stop as halt): shaft stops (shaft speed is 0)
12 reserved - Not used
13 reserved - Not used

Action of TQ control mode

The profile torque control mode generates torque command values based on the following parameters.
Target torque(6071h)
Torque offset(60B2h)(cannot support)
Torque slope(6087h)
For the operation command update(transmission),do input when approx 100ms has elapsed after the
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servo ON(operation enabled command)
+  As monitoring information,we provide 6077h(Torque actual value) etc.

Torque A
(0.1%)

6071h
(target torque) ‘

+ -
60BZh ‘
(torque offset) | AN TN

6087h ‘

(torque slopc)

-

Time

¢  The 6071h (target torque) value is 6072h (max torque), 2312h (P3-28), 2313h (P3-29), which is
limited by the minimum value.
¢ The speed is limited by 6080h (max motor speed).

7.8.2 Common parameters

TQ control mode related objects(Command - setting)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Set to 4 -
RXPDO[0x6071] Target torque 0.1%
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6087] Torque slope 0.1%/S
RXPDO[0x6088] Torque Profile type -

TQ control mode related objects(Command -+ monitoring)

Register Explanation Unit
TXPDO[0x6041] Statusword -
TXPDO[0x6064] Position feedback (motor actual position) Command unit
TXPDO[0x606C] Velocity feedback Command unit/s
TXPDO[0x6077] Torque actual value 0.1%

TQ mode does not use oms bit.
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7.9 Fly capture function

7.9.1 Function overview

To address the issue of insufficient production efficiency with traditional vision-based fixed-point photography,

users in linear drive motor applications are increasingly adopting the vision "on-the-fly" photography feature.

This function allows the system to move along a predetermined trajectory, capturing images instantaneously at

designated points without stopping the motion axis. The process involves position comparison output, and

throughout this operation, the moving mechanism never halts, thus saving operation time and ensuring

efficiency and precision. This technique is widely used in the photovoltaic and 3C industries.

7.9.2 Parameter setting

Parameter Bit Explanation Default value Setting range
0: Not output to the terminal 1(only can use
0 0-65535
1: Output from SO1 SO1)
ps-79 0: Output positive signal
: Output positive signa
OCMPI(pulse output 1) | 1 tput positive sig 0 ]
1: Output negative signal
2~3 |- - -
OCMP1 output pulse width
0.1
P5-80 . |O1ms), , 5 0-20000
Pulse width according to the
previous output width (0.1ms)
7.9.3 Bus parameter setting
Object word | Parameter Type Function
The comparison value corresponding to the position
takes effect
bit0: position 1 comparison value 1 takes effect, 0 does
Position not take effect
comparison UINTS bitl: position 1 comparison value 2 takes effect, 0 does
B00Oh output (RXPDO) not take effect
allocation bit2: position 1 comparison value 3 takes effect, 0 does
settings not take effect
bit7: position 1 comparison value 7 takes effect, 0 does
not take effect
Position
B001h comparison INT32 Set the comparison value for position comparison 1
value 1
B002h Position INT32 Set the comparison value for position comparison 2
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Object word | Parameter Type Function
comparison
value 2
Position
B003h comparison INT32 Set the comparison value for position comparison 3
value 3
Position
B004h comparison INT32 Set the comparison value for position comparison 4
value 4
Position
B005h comparison INT32 Set the comparison value for position comparison 5
value 5
Position
B006h comparison INT32 Set the comparison value for position comparison 6
value 6
Position
B007h comparison INT32 Set the comparison value for position comparison 7
value 7
Position
B008h comparison INT32 Set the comparison value for position comparison 8
value 8
bit0: 1 enable, O stop
bitl: 1 Continuous trigger mode 0 Single trigger mode
bit2~3: reserved
bit4~7: End position comparison point (0~8)
Note: The end position comparison point only takes
effect in single trigger mode
BOOSH OCMPI1 UINTS When set to 0, it means that only one comparison
output setting | (RXPDO) value will be triggered and stopped. When any
comparator position is triggered, the comparison ends
and the state bit 0 will be set to 0.

When set to 1-8 and the corresponding comparator
set by BOOOh is activated, the comparison ends when
the corresponding comparator position is triggered, and
the state bit 0 will be set to 0.
bit0: 1 During action (automatically set to 1 after
enabling), 0 action stops

BOOAR OCMPI1 UINTS bitl: 1 trigger once completion status, 0 incompleted
output status | (TXPDO) bit2~3: reserved

bit4~7: The position of the triggered comparison value
(valid when bitl is 1)
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7.9.4 Usage of the fly capture function

In the bus OP state, first set the P group parameters, allocate the SO pin to the OCMP output, then use the object
word to set the effective bit of the position comparator (set BOOOh), and finally set the value of the position
comparator. Bidirectional triggering.

Continuous comparison mode, with bit0 and bitl set to 1 for OCMP output (BOOSh).

Single trigger mode, bit0 is set to 1 corresponding to the OCMP output (B009h), bitl is set to 0, and bit4-7
selects the position point to stop comparing. When the position comparison point is triggered, bit0 of the OCMP

output state will be set to 0, and it needs to be reset for the next use.

i 65064k The walue of the
location pusilion comparatar

7

N

e et R

A

Pulsc
output

e e e CEE RS
R Ealts SRS

.
-

AN

Can set pulse outpat width

7.9.5 Fly capture application

o Allocate SO terminals and set pulse width (P5-79)

First set P5-79, assign SO1 pin to OCMP output, and then set P5-80 pulse width. For example: P5-79 is set to
0x0001, P5-80=50, which means that when the feedback position 6064h reaches the comparison position, the

SO1 terminal outputs a forward Sms pulse signal.
o Add the parameters related to fly capture to PDO

B00Oh (position comparison output allocation setting), BOO9h (OCMP output setting), BOO1h (position
comparison value 1), BO02h (position comparison value 2), Add B003h (position comparison value 3) and
BOOAh (OCMP output status) are added to PDO, as shown in the I/O mapping below. The object word can be
modified by modifying the HD register corresponding to the object word.
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o Set the effective position of the position comparator (BO0OOh) and the values of the position comparator
(BOO1h~B008h)

Set the effective bit (BOOOh) of the position comparator corresponding to the position comparator that needs to
be allocated to 1, and set the values of the position comparator (B001h~B008h). As shown in the figure below,
the effective bit (BOOOh) of the position comparator is set to 7, that is, bitO~bit2 is set to 1, and position
comparators 1-3 are enabled. Set three comparison points for the values of position comparators 1-3.

#el: 7ol B il sl e g

[E-#6040: 00 Contro. Word Hmi0000 1IHT 16 13

(-4 B07A: 00 TargzetPosition 1mioooz ITHT = Z26EABEE

[+-#G0FF: 00 TarzetVelocity 110004 ITHT 32 i}

E-HE071: 00 TargatTorqua HDi000& INT 16 a

(1] #zE0E0: 00 NodeOflparatior Hi000s EIHT a 8

(- HaA0SE . 00 Foming method Hoiooio ZINT & 33

|- HarHULILE UL Lemp Lonfig HUTULEE LLNT 165 1

(t-HxB001: 00 Comparatorl 10026 ITHT 3 8358608

[+ B00Z: 00 Comparator? mi00zs ITHT b2y 41943040
(- B003: 00 Comparator3 10030 ITHT = 7487472
[ ARBIDS.00  Lompl Sat 1003 (SLHT B 5
[E-HaeE041:00 Status Werd 11001z 1IHT 16 45673

'i: H=xE0E4: 00 fotuslFoxition Hio014 IIuT 2 23022243
|§:}""X606C. [ulu} Yelocizy actual value 010014 IIHT = —SIPELEIE
';,‘."'“XFJIU (i) fetualorque HUTUU1E 1T 16 =il
F-HxB061 00 NodeDflperati oxDisplay min0zo SIHT g g
[#-#xE00A; 00 Compl State Iminoz:z 1STHT g 3

e OCMP output setting (BO09h)

Continuous comparison mode

This example compares three positions, namely positions 1-3.
Set the OCMP output setting (B00Sh) to 3 (0000 0011), that is, set the bit0 and bitl of BO09h to 1. In the bus OP
state, when the feedback position 6064h reaches the comparison position, the SO1 terminal outputs a pulse

signal.
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In the above figure, the purple color represents the position value of the fly capture comparison point.
Green BOOAh (OCMP1 output status): 1, 19, 35, 51
[1]1 00000001;
[19] 0001 0011;
(351 0010 0011;
[51] 0011 0011;
The red color SO1 output(fly capture signal) connected to the X1 input of the PLC.
The yellow color represents the position feedback change of 6064h.

Single triggering mode

This example compares three positions, namely positions 1-3.

Set the OCMP output (BO09h) to 49(0011 0001), which is 0x31. In the bus OP state, when the feedback position
6064h reaches the comparison position 3, the SO1 terminal outputs a pulse signal, and the OCMP output state
changes to the completed state (BOOA.0=0). If you want to make a position comparison again, you need to reset
the bit0 of BOOSh from 0 to 1 before it can take effect.
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In the above picture, green BOOAh: 0, 1, 19, 35, 50.

[1]1 00000001;

[19] 0001 0011;

[351 0010 0011;

[50] 0011 0010;
The red color SO1 output(fly capture signal) connected to the X1 input of the PLC.
The yellow color represents the position feedback change of 6064h.
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7.10 Mode common function

7.10.1 Mode mutual switching function

DSS5C2 supports mode switching during runtime, with a mode switching time of 2ms. In the servo enabled state,

it supports position mode switching to speed mode, position mode switching to torque mode, and speed mode

switching to torque mode, making it convenient for users to achieve multi-mode switching control in project

engineering.

6 (HM)

7.10.2 Stop mode

s
6060h: 1(PP)4 3(PV) —\4 (TQ)

I
8 (CSP)

4

9 (CsV)

— N\
—

v
10(GST)

N\ L7

PDS is a motor deceleration stop method for setting the main power supply interruption or alarm occurrence in

the operation enabled state (servo enabled state).

The deceleration function (selection code) defined by COE (CIA402) and the deceleration function (free running

stop, deceleration stop) on the servo (DS5C2) side are combined.

PDS code list

Index Sub-index Name Unit | Range Data type Access PDO
605Ah 00h Quick stop option code - 0~7 116 ™w NO
605Bh 00h Shutdown option code - 0~1 116 ™W NO
605Ch 00h Disable operation option - 0~1 116 ™w NO

code
605Dh 00h Halt option code - 1~3 116 ™w NO
605Eh 00h Fault reaction option code - 0~2 116 ™w NO
Related object list

Index | Sub-index Name Unit Range Data | Access PDO OP-
type mode

PP

Profile Command PV

6084h 00h deceleration unit/s 0~4294967295 U3z w RxPDO gé\i[)
CSVv

Set profile deceleration.
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Index | Sub-index Name Unit Range Data | Access PDO OP-
type mode
When set to 0, internal processing is treated as 1.
PP
Quick stop Command PV
. . 0~4294967295 u32 w RxPDO | HM
deceleration unit/s CSP
CSVv
6085h 00h - If 605Ah (Quick stop option code) is "2" or "6", set the deceleration parameter of motor
deceleration stop when quick stop.
605Dh (Halt option code) and 605Eh (Fault reaction option code) are also used when
they are "2".
TQ
Torque slope 0.1% 0~4294967295 U32 ™w RxPDO CST
6087h 00h - —
+ Set the parameter value to give the inclination torque command.
+ Only deceleration stop time is valid in cyclic synchronous torque mode (CST).
Homing Command 0~4294967295 u32 ™w RxPDO | HM
acceleration unit /s
+ Set the acceleration and deceleration of the origin point reset position control mode
609Ah 00h (HM). i . . ) i
* The deceleration of the origin reset position control mode (HM) is also used for this
object.
* when each homing method finally stops(when the origin position is detected), it is
unnecessary to use the set value of this object, and the servo lock stops.
Max: Command | 1704967295 | U32 | rw | RxPDO M
deceleration unit /s CSP
60C6h 00h + Set the maximum deceleration.
- If it is set to 0, internal processing is operated as 1.
1) Quick stop option code (605Ah)
Set the motor deceleration stop method when PDS command [Quick stop] is received.
Index | Sub-index Name Unit | Range | Data type Access PDO | OP-mode
Quick stop option code - 0~7 116 ™w NO ALL
PP,CSP,CSV,pV
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.
1: after motor stop through 6084h (Profile deceleration), migrate to Switch on disabled.
2: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on
605Ah 00h disabled.
3: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.
5: after motor stop through 6084h (Profile deceleration), migrate to Quick stop active.
6: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.
7: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.
hm
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0: after motor stop through (Sequence at Servo-off), migrate to Switch on disabled.

1: after motor stop through 609Ah (Homing acceleration), migrate to Switch on disabled.
2: after motor stop through 6085h (Quick stop deceleration), migrate to Switch on
disabled.

3: after motor stop through 60C6h (Max deceleration), migrate to Switch on disabled.

5: after motor stop through 609Ah (Homing acceleration), migrate to Quick stop active.
6: after motor stop through 6085h (Quick stop deceleration), migrate to Quick stop active.
7: after motor stop through 60C6h (Max deceleration), migrate to Quick stop active.

cst, tq

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1, 2: after motor stop through 6087h (Torque slope), migrate to Switch on disabled.
3: after motor stop through torque 0, migrate to Switch on disabled.

5, 6: after motor stop through 6087h (Torque slope), migrate to Quick stop active.
7: after motor stop through torque 0, migrate to Quick stop active.

Deceleration stop examples according to the Quick stop command:

A: if 6040h: bit2 (control word: quick stop) changes from 1 to 0, it starts to slow down and stop.

The PDS status in deceleration changes to quick stop active.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stopping is switch on disabled, or it changes to quick stop active.

2) Shutdown option code (605Bh)
Set the motor deceleration stop method when PDS command [Shutdown] and [Disable voltage] are received.

Index | Sub-index Name Units | Range ];;t: Access | PDO | OP-mode
Shutdown option code - 0~1 I8 ™w RxPDO ALL
Set the timing when PDS command [shutdown] and [disable voltage] are received. It is
different according to the definition of control mode.
The settings except the following values are not allowed.
(1) receiving PDS command [ Shutdown |
PP, €SP, CSV, pv
0: after motor stop through servo side (Sequence at Servo-oft), migrate to Ready to switch
on.
1: after motor stop through 6084h (Profile deceleration), migrate to Ready to switch on.
605Bh 00h hm

0: after motor stop through servo side (Sequence at Servo-off), migrate to Ready to switch
on.
1: after motor stop through 609Ah (Homing acceleration), migrate to Ready to switch on.

cst, tq

0: after motor stop through servo side (Sequence at Servo-off), migrate to Ready to switch
on.

1: after motor stop through 6087h (Torque slope), migrate to Ready to switch on.

(2) receiving PDS command [ Disable voltage ]
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pp, ¢sp, €sv, pv
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 6084h (Profile deceleration), migrate to Switch on disabled.

hm

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 609Ah (Homing acceleration), migrate to Switch on disabled.

cst, tq
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switch on
disabled.

1: after motor stop through 6087h (Torque slope), migrate to Switch on disabled.

The slowing down stop examples according to shutdown command:

A: if receiving PDS command "shutdown" to deceleration stop.

PDS status in deceleration remains operation enabled.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stopping is Ready to switch on.

3) Disable operation option code(605Ch)
Set the motor deceleration stop method when receiving the PDS command [ Disable operation] .

Index | Sub- Name Units | Range | Datatype | Access PDO | OP-mode
index
605Ch | 00h | Disable operation option code - 0~1 18 ™w RxPDO ALL

Set the timing when PDS command [disable operation] is received. It is different according to
the definition of control mode.

The settings except the following values are not allowed.

PP, €SP, CSV, pV

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.

1: after motor stop through 6084h (Profile deceleration), migrate to Switched on.

0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.
1: after motor stop through 609Ah (Homing acceleration), migrate to Switched on.

cst, tq
0: after motor stop through servo side (Sequence at Servo-off), migrate to Switched on.
1: after motor stop through 6087h (Torque slope), migrate to Switched on.

The slowing down stop examples according to Disable operation command:

A: if receiving PDS command "Disable operation" to deceleration stop.

PDS status in deceleration remains operation enabled.

B: the motor stops when the actual speed is less than 10r / min.

The PDS status after stop is Switched on.
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4) Halt option code(605Dh)
Set motor decelerating stop method when bit8 of 6040h(controlword)is 1.

Index Sub- Name Units | Range Data Access PDO OP-
index type mode
605Dh 00h Halt option code - 1~3 116 ™w NO ALL

Set the timing when PDS command [disable operation] is received. It is different according
to the definition of control mode.

+ set the timing of Halt action. It is different according to the definition of control mode.
The settings except the following values are not allowed.

pp; €SP, CSV, pv

1: after motor stop through 6084h (Profile deceleration), keep Operation enabled.

2: after motor stop through 6085h (Quick stop deceleration), keep Operation enabled.

3: after motor stop through 6072h (Max torque), 60C6h (Max deceleration) keeps Operation
enabled.

hm

1: after motor stop through 609Ah (Homing acceleration), keep Operation enabled.

2: after motor stop through 6085h (Quick stop deceleration), keep Operation enabled.

3: after motor stop through 6072h (Max torque), 60C6h(Max deceleration), keep Operation
enabled.

cst, tq
1, 2: after motor stop through 6087h (Torque slope), keep Operation enabled.

3: after motor stop through torque 0, keep Operation enabled.

Examples of slowing down and stop according to the halt function

A: if 6040h: bit8 (control word: halt) changes from 0 to 1, it deceleration stops. PDS status in deceleration
remains operation enabled.

B: the motor stops when the actual speed is less than 10 r/min. The PDS state after stop remains operation
enabled.

5) Fault reaction option code(605Eh)
Set the motor stop method when alarm occurs.

Index Sub- Name Units | Range Data Access PDO OP-
index type mode
605Eh 00h Fault reaction option code - 0~2 116 ™w NO ALL

Set the timing when the alarm occurs. It is different according to the definition of control

mode.

The settings except the following values are not allowed.

(1) When the Err80.0~80.7, 81.0~81.7, 85.0~85.7, 88.0~88.7 occured

PP, €Sp, €SV, pV

0: after motor stop through servo side (Sequence at alarm), migrate to Fault.

1: after motor stop through 6084h (Profile deceleration), migrate to Fault.

2: after motor stop through 6085h (Quick stop deceleration), migrate to Fault.

hm

0: after motor stop through servo side (Sequence at alarm), migrate to Fault.

1: after motor stop through 609Ah (Homing acceleration), migrate to Fault.

2: after motor stop through 6085h (Quick stop deceleration), migrate to Fault.
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cst, tq
0: after motor stop through servo side (Sequence at alarm), migrate to Fault.
1, 2: after motor stop through 6087h (Torque slope), migrate to Fault.

(2) alarm except above (1) listed occurred

0, 1, 2: after motor stop through servo side (Sequence at alarm), migrate to Fault.

Deceleration stop examples according to alarm
A if there is an alarm, it starts to slow down and stop. PDS status in deceleration is Fault reaction active.
B: the motor stops when the actual speed is less than 10 r / min. PDS status after stop is Fault.

7.10.3 Touch Probe function(position clamp request/release)

The probe function is the position locking function. When the trigger condition (EXT1 / EXT2) is met, the probe
function is triggered and the motor encoder value when the condition is triggered is locked. According to the
setting of probe control word 60B8, single or multiple triggering can be realized.

Note:

(1) Probe function is not supported in HM mode.
(2) Currently, only external signals are supported as trigger sources.

1) Touch probe function composition

Position 113

S15 . | EXTI EXT! _ clamp
— (L = (2 triggor Clamp data 60BAh/GOBBh
3404% Z M’ LTI { Touch probe 17
6ULSh (bit2) Position T B
. i slam
S16 | EXT? EXT2 . clamp *
— > o igger Clamp data 60BCh/60BDh
3405h Zphase ] LT2 (‘l'ouch probe 2>

60B8h (bill )

60B8h:Touch probe function

60BAh:Touch probe posl pos value

60BBh:Touch probe pos1 neg value

60BCh:Touch probe pos2 pos value

60BDh:Touch probe pos2 neg value
If the trigger position is at the same point of one rotation of the motor, theoretically, the difference between the
two latched probe values shall be the number of pulses sent by the motor encoder for one rotation.
It should be noted that it takes a certain time from the generation of the external trigger signal to the driver
receiving the signal and performing the latch operation. Therefore, the latch value of the probe must have an
error with the actual value. The error is related to the motor speed, hardware performance and software
processing.

Notes for function use:

Default value Set when using probe function
P5-62 P5-63 P5-62 | P5-63 (terminal)

Product model
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(terminal)

DL6 0 0 1(SI1)

2(SI2)

The clamping trigger signal uses external inputs (EXT1/EXT2), and P5-62 and P5-63 are terminal

assignment parameters for Touch Probel and Touch Probe2 functions. The default parameters for the

driver probe function are shown in the table above.

60B8h (Touch probe function)

Bit10 LT2 Bit2 LTI
0 EXT2 0 EXT1
1 Z phase 1 Z phase

if the touch probe is executed to an unassigned port, E-883 (abnormal action protection) will occur.

when the clamping trigger signal is an external input (EXT1/EXT2), the acquisition error occurs.

Make the speed near the clamp signal input as low as possible.

the width of input ON and OFF of clamping trigger signal shall be more than 2ms respectively.

in the following cases, touch probe is invalid (cancelled). (the value of 60B9h is cleared).

when ESM status is init
switch to HM mode

for the same touch probe, please do not set the rising edge and the falling edge at the same time. The

action of setting the situation at the same time is unknown.

it should be noted that it takes a certain time from the generation of external trigger signal to the

reception of signal by driver and the execution of latch operation. Therefore, the value of probe latch

must have error with the actual value, and the difference is related to the motor speed, hardware

performance and software processing.

2) Touch probe objects

Index | Sub- Name Units Range Data | Access | PDO
index type

60B8h | 00h Touch probe function - 0~65535 ule ™w RxPDO

60B%h | 0O0h Touch probe status - 0~65535 uUle6 o TxPDO
The rising edge clamping Command -2147483648~

60BAh | 00h . ) 132 ro TxPDO
position of Touch probe 1 unit 2147483647
The falling edge clamping Command -2147483648~

60BBh | 00h .. ) 132 ro TxPDO
position of Touch probe 1 unit 2147483647
The rising edge clamping Command -2147483648~

60BCh | 00h . ) 132 ro TxPDO
position of Touch probe 2 unit 2147483647
The falling edge clamping Command -2147483648~

60BDh | 00h .. ) 132 ro TxPDO
position of Touch probe 2 unit 2147483647

3) Touch probe function (60B8h)
Index Sub- Name Units | Range Data Access PDO | OP-mode
index type

60B8h 00h Touch probe function - 0~65535 Ule6 ™w RxPDO ALL

Execute the function setting of Touch probe.

Related bit information

bit Value Note
0 0 Switch off touch probe 1 Touch Probe 1
1 Enable touch probe 1 execute/stop
1 0 Trigger first event Touch Probe 1
1 Continuous event mode selection
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2 0 Trigger with touch probe 1 input Touch Probe 1
] ) ] ) o Trigger  selection  (external
Trigger with zero impulse signal of position encoder input/Z phase)
3 - Reserved Not used
4 0 Switch off sampling at positive edge of touch probe 1 Touch Probe 1
1 Enable sampling at positive edge of touch probe 1 Rising edge selection
5 0 Switch off sampling at negative edge of touch probe 1 Touch Probe 1
1 Enable sampling at negative edge of touch probe 1 Falling edge selection
6-7 - Not Supported Not used
8 0 Switch off touch probe 2 Touch Probe 2
1 Enable touch probe 2 execute/stop
9 0 Trigger first event Touch Probe 2
1 Continuous event mode selection
10 0 Trigger with touch probe 2 input Touch Probe 2
1 . . ] . — Trigger  selection  (external
gger with zero impulse signal of position encoder input/Z phase)
11 - Reserved Not used
12 0 Switch off sampling at positive edge of touch probe 2 Touch Probe 2
1 Enable sampling at positive edge of touch probe 2 Rising edge selection
13 0 Switch off sampling at negative edge of touch probe 2 Touch Probe 2
1 Enable sampling at negative edge of touch probe 2 Falling edge selection
14-15 - Not Supported Not used
Note:
under the same probe, do not set the rising edge and the falling edge at the same time.
4) Touch probe status (60B9h)
Index | Sub-index Name Units | Range Data type Access PDO | OP-mode
Touch probe status - 0~65535 Ul16 o TxPDO ALL
60B%h 00h -
Touch probe function status.
Related bit information
Bit Value Note
0 0 Touch probe 1 is switch off Touch Probe 1 action stop
1 Touch probe 1 is enabled Touch Probe 1 in action
0 Touch probe 1 no positive edge value stored Rising edge touch probe 1 incomplete
status
! 1 Touch probe 1 positive edge value stored Rising edge touch probe 1 complete
status
0 Touch probe 1 no negative edge value stored Falling edge touch probe 1 incomplete
status
2 1 Touch probe 1 negative edge value stored Falling edge touch probe 1 complete
status
3-5 - Reserved Not used
6-7 - Not Supported Not used
g 0 Touch probe 2 is switch off Touch Probe 2 action stop
1 Touch probe 2 is enabled Touch Probe 2 in action
9 0 Touch probe 2 no positive edge value stored Rising edge touch probe 2 incomplete
status
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Bit Value Note
1 Touch probe 2 positive edge value stored Rising edge touch probe 2 complete
status
0 Touch probe 2 no negative edge value stored Falling edge touch probe 2 incomplete
status
10 1 Touch probe 2 negative edge value stored Falling edge touch probe 2 complete
status
11-13 - Reserved Not used
14-15 - Not Supported Not used
5) Obtained clamping position (0x60BA~0x60BD)
Index | Sub- Name Units Range Data | Access | PDO OP-
index type mode
60BAh | 00h | Touch probe posl pos Command | -2147483648~ | 132 ro TxPDO | ALL
value unit 2147483647
Touch probel rising edge clamp position.
60BBh | 00h | Touch probe posl neg Command | -2147483648~ | 132 1o TxPDO | ALL
value unit 2147483647
Touch probel falling edge clamp position.
60BCh | 00h | Touch probe pos2 pos Command | -2147483648~ | 132 ro TxPDO | ALL
value unit 2147483647
Touch probe?2 rising edge clamp position.
60BDh | 00h | Touch probe pos2 neg Command | -2147483648~ | 132 o TxPDO | ALL
value unit 2147483647

Touch probe?2 falling edge clamp position.

6) Startup of Touch probe action
When bit0 / bit8 of 60B8h (touch probe function) is from "0 (stop) — 1 (start)", obtain various setting conditions
(60B8h: bitl ~ 7 /bit9 ~ 15), and start Touch probe action.
To make the changes of various setting conditions valid, bit0 / bit8 return "0 (stop)" and then to "1 (start)" again.

To switch the control mode and then use the probe function, also bit0 / bit8 return "0 (stop)" and then to "1

(start)" again.

7) Touch probe event mode

According to 60B8h (Touch probe function) bitl/bit9 (event mode selection), “O(Trigger first event mode)” and

“1(Continuous mode)” can be selected.

a.

< Trigger first event mode>(60B8h:bit1=0 / bit9=0)
After starting, this mode only clamps position for the first trigger signal. In order to get it again, it is necessary to

start touch probe again.

60B8h

LTS S — |_ . |—
' = Start . = Starl

60BSh ;

bithh/bitd 4“1 :

fonon Y — T

bitl/hit9 - —

60BARL/60BCh Value stored position | ;. _"X\-’alue stored position 3

Prode signal |

B

'

A

-

-
£

Positive edge
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60B8h
bitObits N

- Start = Start
60BSh ar '

e / L

60B9h | ’—L
. F

bit1/bit9 -

60BBh/60BDh ;__ (X Value stored position 1 ._ (X\-’aluc. stored position 3
Prode signal |_| |_| rl
1 2 3
Negtive edge

b. < Continuous mode >(60B8h:bit1=1/ bit9=1)
After startup, this mode clamps position for every trigger signal. The obtained value will be kept for the next
Probe signal.

6UB%h
hithhitd

I | Start
60BYh L
bit0/hit —'I
60B9h |
bitl/bit?

Tl

Valuc stored

GOBAKGOBCH __,X position 1 -X position 2 "’X position 3

Prade signal | | |_| |_| |_|

1 2 3

Positive edge

6UB%h
hithhitd

T+ Start
60BYh
bit0/hit —'I
60R%h
bitl/bilY

Tl

|

; Value stored
60BBh/60BDh _,X position 1 _.,X position 2 ,X position 3

Prade signal | | |_| |_| |:|
2 :

Negtive edge

7.10.4 Digital input(60FDh)

The digital input 60FDh's bits are assigned to represent various function signals through the parameters of the
DL6 series servo, specifically P5-22 (POT setting address), P5-23 (NOT setting address), P5-27 (HOME origin
setting address), P5-62 (Probe 1 setting address), P5-63 (Probe 2 setting address), P5-72 (Remote SI input 1),
P5-73 (Remote SI input 2), P5-74 (Remote SI input 3), and P5-75 (Remote SI input 4). These signals indicate
the input states for the positive limit switch (POT), negative limit switch (NOT), home switch (HOME), Touch
probe 1, Touch probe 2, and the remote input states 1 to 4.

Digital inputs (60FDh)

| Index| Sub- | Name/description Range | Data | Access PDO Op-mode
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index type

Digital inputs 0~4294967295 U32 1o TxPDO All

Represents the theoretical input state to an external input signal.
Bit information

31 30 |20 28 |27 26 |25 |24
T
23 |22 |21 |20 19 18 17 16
r ris4 ris3 ris2 risl
15 |14 |13 |12 11 10 9 8
T

60FDh| 00h || 7 G E 4 3 2 1 0
r tp2 tpl hs pls nls

r = reserved

pls= positive limit switch

nls = negative limit switch hs=home switch
tpl=Touch probe 1 tp2=Touch probe 2
ris1= remote input statel

ris2= remote input state2

ris3= remote input state3

ris4= remote input state4

Bits details:

Value Description
0 Input status OFF
1 Input status ON

The values of bit0 (reverse overtravel switch), bitl (forward overtravel switch), bit2 (origin switch), bit3 (probe
1), bit4 (probe 2) and bit5 (Z phase output), bit16 (remote SI inputl), bitl7(remote SI input2), bit18 (remote SI
input3), bit19 (remote SI input4) for 60FD (digital input) represent the positive signal states of driving limit
input, negative driving limit input, near origin input, probe 1 input, and probe 2 input, Z phase output, remote SI
inputl, remote SI input2, remote SI input3, remote SI input4 respectively.

The Z-phase output holding time is modified by the driver parameters:

. Default : . .
Parameter Meaning Unit Range Modify Effective
value
Z-phase output )
P5-19 L 2 ms 1~65535 Anytime At once
holding time

The Z-phase output is affected by the EtherCAT communication cycle and its own software processing,

resulting in poor consistency.

7.10.5 Digital output (60FEh)

The bit0 in sub object word 1 of digital output 60FEh represents the zero crossing Z-phase output status bit, and
the bit0 in sub object word 2 represents the zero crossing Z-phase output enable bit. Set the Z-phase output
enable bit to 1. When the encoder crosses zero, the Z-phase output status bit changes from 0 to 1. After the
holding time set in P5-19, the Z-phase output status bit changes from 1 to 0. If the Z-phase output enable bit is
set to 0, there is no Z-phase output state, and the value of the Z-phase output state bit is 0.
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Digital output (60FEh)

r =reserved (Not corresponding)

roel=remote output enablel (remote SO1 output enable 1)
roe2= remote output enable2 (remote SO1 output enable 2)
roe3=remote output enable3 (remote SO1 output enable 3)

Index i:(l;:x Name Range Data type | Accessibility | PDO Op-mode
00h Number of entries 2 Us8 o NO All
The number of Sub Index for 60FEh.
Physical outputs | 0~4294967295|  U32 | rw | RxPDO | All
Indicates the output status of the external output signal for operation.
Bit information
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
r
23 | 2 | 21 | 20 | 19 18 | 17 16
r ros3 | ros2 rosl
01h 15 | 14 | 13 | 12 | 1 0 | o9 8
r
7 | 6 | s | 4 | 3 | 2 | 1 | o
r
r =reserved (Not corresponding)
ros1=remote output statel (remote SO output status 1)
60FER ros2=remote output state2 (remote SO output status 2)
ros3= remote output state3 (remote SO output status 3)
Bitmask  |0~4294967295| U2 | rw | RxPDO | Al
Indicates the output operation host function for setting external output signals.
Bit information
31 | 30 | 290 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 18 | 17 16
r roe3 | roe2 roel
02h 15 | 1 | 13 | 12 | 11 0 | 9 8
r
7 | 6 | s | 4 | 3 | 2 | 1 | o
r

The details of each bit are as follows:

Subindex 01h: Physical outputs

bit Name Value Description
. 0 Remote SO1 status OFF
16 Remote SO1 output status bit
1 Remote SOI status ON
. 0 Remote SO2 status OFF
17 Remote SO2 output status bit
1 Remote SO2 status ON
. 0 Remote SO3 status OFF
18 Remote SO3 output status bit
1 Remote SO3 status ON
Subindex 02h: Bit mask
bit Name Value Description
16 Remote SO1 output enable bit 0 Remote SO1 output enable OFF
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bit Name Value Description
1 Remote SO1 output enable ON

) 0 Remote SO2 output enable OFF
17 Remote SO2 output enable bit
1 Remote SO2 output enable ON
) 0 Remote SO3 output enable OFF
18 Remote SO3 output enable bit
1 Remote SO3 output enable ON

The bits 16, 17, and 18 in Subindex 01h (sub object word 1) of digital output 60FEh represent the remote SO1
output status bit, remote SO2 output status bit, and remote SO3 output status bit, respectively. The bits 16, 17,
and 18 in Subindex 02h (sub object word 2) represent the remote SO1 output enable bit, remote SO2 output
enable bit, and remote SO3 output enable bit.

7.10.6 Position information

1) Initialization time of location information
The servo driver initializes (presets) the position information related objects in the following time sequence.

¢ Initialization sequence (condition):
* When the power is put into operation

When communication is established (ESM status Init — OP migration)
When the original point is reset
Absolute multi-turn zero clearing

+ Initialization objects

= 6062h(Position demand value)

* 6063h(Position actual internal value)

= 6064h(Position actual value)

* 60FCh(Position demand internal value)
The object here is based on the Position actual internal value (6063h) that represents the feedback position of the
motor, the electronic gear function described later will add Home offset, etc. according to the polarity change
symbol, and initialize (preset) when the communication is established.
In addition, the changes of the set values of electronic gear ratio, Polarity and Home offset are reflected by the
time sequence described later in this chapter.
Note: please refer to "initialization of absolute encoder" in Section 4 of this chapter for details of precautions for
using absolute encoder.

2) Electronic gear ratio

(1) Function overview

The electronic gear is a function of multiplying the position command input from the upper computer by the
electronic gear ratio set by the object as the position command of the position control unit. According to the use
of this function, the motor rotation and movement amount of each command unit can be set arbitrarily.

(2) DL6 series electronic gear ratio setting method

Method 1: set the electronic gear ratio according to the internal parameters of the servo, please refer to chapter
5.4.1.1 for details.
Method 2:
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DSS5C2 series servo driver can set electronic gear ratio through the object 608Fh (Position encoder resolution),
6091h (Gear ratio), 6092h (Feed constant) specified by CoE (CiA402).

The following is mainly about setting the electronic gear ratio according to COE (CiA402).

The relationship between user-defined units (instruction units) and internal units (pulse) is calculated according
to the following equation.

Calculation formula of electronic gear ratio:

Posimion encoder resolution=Gear ratio

Electronic gear ralic =
s Teed constant

608F: Ol{encoderincrements)
608F: O2(motorrevolutions)

Position encoder resolution=

6091: 01(Motorrevolutions)
6091: 02(Shaftrevolutions)

Gear ralio=

6092: 01(Feed)
6092:  02(Shaftrevolutions)

Feed constant—

Posuion demand value(6062h)~electronic gear ratio=1%osilion demand internal value(60FCh;,

Note:
(1) The ratio of electronic gear is valid in the range of 8000 to 1/1000 times.
If the out of range value is saturated within the range, E-883 (abnormal action abnormal protection) occurs.

(2)608FH-01h (encoder increments) is automatically set according to the resolution of the encoder. The factory
value of 6092h-01h (feed) is set according to the resolution of encoder.

(3) The setting of electronic gear ratio is reflected by the following time sequence.
* When the power is put into operation
* When communication is established (ESM status Init — OP migration)
* When the original point is reset
+ Absolute multi-turn zero clearing
(4) Please note that it does not reflect whether the set value of the associated object changes or not.
The position information initialization when Init ~ OP in absolute mode, please set the value of absolute
encoder position [pulse / unit] / electronic gear ratio within the range of - 2 ~ 31 (- 2147483648) ~ +2~31-1
(2147483647). Actions outside this range are not guaranteed.
Please confirm the action range of absolute encoder position and gear ratio.
(5) Try to use the electronic gear ratio setting in Cia402 protocol.
(6) Linear motor 6099-01h: 609-02h is fixed at a 1:1 ratio.

= Related parameter

Position encoder resolution(608Fh)

Index | Sub-index Name Units Range Data | Access | PDO | OP-
type mode
608Fh - Position encoder - - - - - -
resolution
The resolution of encoder is set automatically.
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00h Highest sub-index - U8 ro NO | ALL
supported
Represents the Sub-Indexes of 608FH.

0lh | Encoder increments | Pulse | 1~4294967295 | U32 | ro | NO | ALL
Indicates the amount of encoder movement. Value is set automatically by the encoder
resolution.

02h Motor revolutions | r(motor) | 1~4294967295 | u32 | ro | NO | ALL
Indicates the number of motor rotations. The value is fixed to 1.

This object defines the encoder resolution for each polar distance of the motor during operation.
Position encoder resolution = Encoder increments(608Fh-01h)/ Motor revolutions (608Fh-02h)

This object is automatically set based on manually set motor information.

Example: encoder resolution 1pm, polar distance 20mm
608Fh-01h(Encoder increments)=20000
608Fh-02h(Motor revolutions)= 1

Position encoder resolution =20000 / 1 =20000. When the linear encoder moves one polar distance (N-N), the

encoder position changes by 20000 units.

Gear ratio (6091h)

Index | Sub- Name Units Range Data Access | PDO OP-
index type mode
6091h - Gear ratio - - - - - -
Set gear ratio
00h | Highest sub-index - 2 Us8 o NO ALL
supported
Represents the Sub-Indexes of 6091H.
0lh | Motor revolutions | Pulse | 1~4294967295| U32 | w | NO | ALL
Motor rotation numbers.
02h | Shaft revolutions | r(motor) | 1~4294967295 | U32 | w | NO | ALL
Shaft rotation numbers.

For this object, Gear ratio = Motor shaft revolutions(6091h-01h)/ Driving shaft revolutions(6091h-02h), linear

motor

fixed at 6091-01h: 6092-02h=1: 1.

Feed constant(6092h)
Index|Sub- Name Units Range Data|AccessPDO OP-
index| type mode

Feed constant - -

Set the feed constant.

Highest sub-index supported| - | 2

|us| ro |[NO| ALL

e 00h Represents the Sub-Indexes of 6092h.
olh Feed |Command unit|1~4294967295|U32| rw [NO| ALL
Set the feed quantity.
oh Shaftrevolutions | r(motor) |1~4294967295|U32| rw |NO| ALL

Set the shaft rotation number (linear motor fixed to 1)

This object represents the amount movement of shaft moving one polar distance after the output of the gearbox.

Feed constant =Feed(6092h-01h)/ Driving shaft revolutions(6092h-02h)
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3) Polarity function (607Eh)

For position commands, speed commands, torque commands, and their offsets, polarity (motor rotation direction)
can be set. The DL6 series sets the rotation direction based on the object Polarity command polarity (607Eh)
specified by CoE (CiA402). But the polarity of the Polarity command (607Eh) specified by CoE (CiA402) will
change with the change of the rotation direction of parameter PO-05 (rotation direction setting). If P0-05 is set
from 0 to 1 and Cia402 object word 607Eh becomes 0XEQ, the driver can move in the opposite direction. PO-05
is set from 1 to O, its object word 607Eh becomes 0, and the drive returns to the default specified positive
direction motion.

In addition, the Polarity instruction polarity (607Eh) of the object is not the object of the original replacement
parameter PO-05 (rotation direction setting). It is valid when transferring object data corresponding to the table
below between the CoE (CiA402) processing unit and the motor control processing unit.

Index Sub- Name Units Range Data Access PDO | OP-mode
index type
607Eh | 00h Polarity - 0~255 U8 ™w NO ALL

Set the polarity when the values of position instruction, speed instruction, torque instruction
and position offset, speed offset (speed addition) and torque offset (torque addition) are
transferred from the object to the internal processing, and the polarity when the values of
position feedback, speed feedback and torque feedback are transferred from the internal
processing to the object.

Note: for the setting value of this object, please set the polarity of position, speed and torque
to 0 or 224 (bit 7-5=1).

Actions under other settings cannot be guaranteed.

Setting value Contents
0 Symbol of position, speed and torque has no reversal
224 Symbol of position, speed and torque has reversal
Others Cannot support (do not set)

bit7: position polarity

0: symbol no reversal 1: symbol has reversal
bit6: speed polarity

0: symbol no reversal 1: symbol has reversal
bit5:torque polarity

0: symbol no reversal 1: symbol has reversal
bit4-0: Reserved, please set to 0

object <command - setting> + 607Ah (Target position)

+ 60BOh (Position offset)

+ 60FFh (Target velocity)

+ 60B1h (Velocity offset)

+ 6071h (Target torque)
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+ 60B2h (Torque offset)

<monitor> * 6062h(Position demand value)
* 6064h(Position actual value)
= 606Bh(Velocity demand value)
* 606Ch(Velocity actual value)
* 6074h(Torque demand)
* 6077h(Torque actual value)
* 6078h(Current actual value)

Symbol no reversal: for the positive direction command, the motor rotation reverse direction is CCW direction;
Symbol has reversal: for the positive direction command, the motor rotation reverse direction is CW direction.
When the rotation direction of the motor is viewed from the shaft end of the load side, CW is defined as

clockwise and CCW is defined as anticlockwise.

4) Position range limit (607Bh)

The DL6 series servo driver does not support wrap-around.

Infinite rotation mode acts as 607Bh-01h=80000000h, 607Bh-02h=7FFFFFFFh in the interior. Modifying this
object is not affected either.

5) Homing offset(607Ch)

Set the offset quantity of the mechanical origin offset after returning to the mechanical origin, and use this
position as the mechanical zero point. If it is set to 0, the mechanical origin will coincide with the mechanical
zero point. The origin offset can be set as a positive or negative number to indicate the left or right deviation
from the mechanical origin.

This object can be updated at any time, but it needs to reflect the actual location information through the
following time sequence.

+ When the power is put into operation
+ When communication is established (when ESM status is Init — OP migration)

+ When the original point is reset
The position under the above time sequence is used as the reference to initialize(preset) the following objects
When the origin position is detected

6063h(Position actual internal value)=60FCh(Position demand internal value)=0
6062h(Position demand value) = 6064h(Position actual value)=607Ch(Home offset)

- Initialization (preset) in time sequence other than the origin position is detected

6063h(Position actual internal value)=60FCh(Position demand internal value)
6062h(Position demand value) = 6064h(Position actual value)

=6063h(Position actual internal value)+607Ch(Home offset)
Note: the above is the case when the electronic gear ratio is 1:1 and there is no polarity reversal.

Zera Honme
Positiom Pasiticn

‘ Huome affset
| | .
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Home offset definition
Home position: Index pulse position (origin position)
Zero position: Incremental system = 0 (The position when the power is on, or the position from hm detected
index pulse substract by Home offset position)
Absolute system = Zero position of absolute encoder.

7.10.7 Overtravel function in Ethercat mode

. Default . . .
Parameter Meaning | Unit Range Modify Effective
value

0: Direct alarm, using servo

deceleration shutdown method
P0-28.0 | 1: Alarm after decelerating and 2 - 0~3 o 1/314/8/9]10
stopping as 605Ah mode

2: Do not use overtravel

B Prohibited status

Scenario 1:

When the servo is in an enabled not motion or disabled state and touches the reverse limit switch, the panel will
display NOT, cancel the reverse limit signal, and the panel will return to its previous state.

Scenario 2:

When the servo is in an enabled not motion or disabled state and touches the forward limit switch, the panel will
display POT, cancel the forward limit signal, and the panel will return to its previous state.

Scenario 3:

When the servo is in an enabled not motion or disabled state and simultaneously touches the forward and reverse
limit switches, the servo will report E-261. If two limit signals are cancelled, the panel will return to its previous
state; If any limit signal is cancelled, the panel will display another limit signal, which needs to be cancelled
before the panel can return to its previous state.

B Normaly operation status

(1) Initial movement direction to the left
The initial direction of movement is left. When touching the forward limit switch, the servo will report E-261. If
the forward limit switch is cancelled first, and then the alarm is cleared, the shaft will return to a non enabled
state, and both the forward and reverse directions of the shaft can move; If the alarm is cleared first and the axis
returns to the disabled state, but the panel still displays POT, the axis is still in the forward limit restricted state.
The forward limit signal needs to be cancelled in order to release the forward overtravel prohibition.
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— Panel shows RUN [ ]

—— Panel shows E-261

Positive limit

44— Negative direction Positive direction —p»

B Overtravel status

P0-28 set to 1 (Alarm deceleration stop)

(1) Initial movement direction to the left, triggering the overtravel signal without occurrence of offside
Scenario 1: Failure to touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. The shaft
stops on the reverse limit switch, and the servo will report E-260. The alarm must be cleared to move the
axis in the forward direction. When it touches the falling edge of the reverse limit switch, the panel display
can change from NOT to RUN, and the reverse overtravel prohibition can be released.

e Panel shows NOT —
— Panzl shows RUN ]

e—— Panel chows E-260

Negalive 1imit

44— Negative direction Positive direction —p»

Scenario 2: Before the axis deceleration stops, touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. Before the
shaft stops, if the forward limit switch is touched, the servo will report E-261. The forward limit switch
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must be cancelled in order to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft
moves forward and touches the falling edge of the reverse limit switch. Only then can the panel display
change from NOT to RUN, and the reverse overtravel prohibition be released.

—  Panel shows NO'L
[
— Panel shows RUN u

e Panel shows E-261

Negative limit

Positive limit

«4— Negative direction Positive direction — =

Scenario 3: When the shaft stops at the negative limit switch and touches the positive limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. When the
shaft stops on the reverse limit switch, the servo will report E-260. At this time, if the forward limit switch
is touched, the servo will report E-261. The forward limit switch must be cancelled before the E-261 alarm
can be cleared. Otherwise, the alarm cannot be cleared. Then, when the shaft moves forward and touches
the falling edge of the reverse limit switch, the panel display can change from NOT to RUN, and the

reverse overtravel prohibition can be released.
— Dozl shows NOT
=i
Panel shows RUN u

e Paniel sliows E-261

e Panel shows [-26D e

Negative limit

Positive limit

o« Negalive direciion Positive direction —pm
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Scenario 4: When touching the forward limit switch during axis forward movement

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. When the
shaft stops on the reverse limit switch, the servo will report E-260. After clearing the alarm to make the
shaft move forward, if the forward limit switch is touched, the servo will report E-261. The forward limit
switch must be cancelled before the E-261 alarm can be cleared. Otherwise, the alarm cannot be cleared.
Continue to move the shaft forward, touch the falling edge of the reverse limit switch, and the panel display

can change from NOT to RUN to release the reverse overtravel prohibition.
o Panel shows NOT
[
— Panel shows RUN

o Fanzl shows E-261

— Panel shiows E-260

Negative limit

Posilive limilt

-4— Negative direction Positive dircction —w

(2) The initial movement direction is to the left, triggering an overtravel signal and out of range occured
Scenario 1: Without touching the forward limit switch while offside
The initial direction of movement is to the left. When touching the rising edge of the reverse limit switch,
the panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
the axis crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. The axis
stops outside the limit, and the servo will report E-260. The alarm must be cleared to make the axis move
forward. Touch the rising and falling edges of the reverse limit switch again before the panel display can
change from NOT to RUN, and the reverse overtravel prohibition can be released.
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o— Panel shows NOT

—  Panel shows R1IN [ ]

—— Panel shows E-260

Negsa Live Timil,

44— Negative direction Positive direction — =

Scenario 2: In the case of offside, touch the forward limit switch before the axis deceleration stop is completed
The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the panel
display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the axis
crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. Before the shaft stops, if
the forward limit switch is touched, the servo will report E-261. The forward limit switch must be cancelled in
order to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. Then, the shaft moves forward and
touches the rising and falling edges of the reverse limit switch again. Only then can the panel display change
from NOT to RUN, and the reverse overtravel prohibition be released.

Panel shows NOT

— Panel shows RUN [ e ]

Panel shows E-261

Negalive 1imit

Positive limit

44— Negative direction Positive direction — m

Scenario 3: In the case of offside, when the shaft stops, touch the forward limit switch

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the
axis crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft
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stops, the servo will report E-260. At this time, if the forward limit switch is touched, the servo will report
E-261. The forward limit switch must be cancelled before the E-261 alarm can be cleared. Otherwise, the
alarm cannot be cleared. Then, the shaft will move forward and touch the rising and falling edges of the
reverse limit switch again. Only then can the panel display change from NOT to RUN, and the reverse
overtravel prohibition be released.

—— Panz| shows NOT
Panel shows RUN |: [ :|

Pancl shows E-261

s Panel shows E-260

Negalive limil

Pogitive limit

«4— Negative direction Positive direction —pm

Scenario 4: In the case of offside, touching the forward limit switch during axis forward movement

The initial direction of movement is left. When touching the rising edge of the reverse limit switch, the
panel display changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the
axis crosses the reverse limit switch and triggers the falling edge of the reverse limit switch. When the shaft
stops, the servo will report E-260. After clearing the alarm to move the shaft forward, if the forward limit
switch is touched, the servo will report E-261. The forward limit switch must be cancelled before the E-261
alarm can be cleared. Otherwise, the alarm cannot be cleared. Continue to move the shaft forward, touch
the rising and falling edges of the reverse limit switch again, and the panel display can change from NOT to
RUN to release the reverse overtravel prohibition.

Panzl shows NO'L
Panel shows RUN [

—
e Pinzl sliows E-261
A—

Panel shows E-260

Negative limit

Positive limit

44— Negative direction Pusillve direclion —pw
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7.10.8 Remote 1/O function

B General related parameters

Parameter

Meaning

Default

Setting

P5-72

Remote SI input 1

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
4: Input positive signal from SI4
10: Always set as valid

11: Input reverse signal from SI1
12: Input reverse signal from SI2
13: Input reverse signal from SI3
14: Input reverse signal from SI4

P5-73

Remote SI input 2

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
4: Input positive signal from SI4
10: Always set as valid

11: Input reverse signal from SI1
12: Input reverse signal from SI2
13: Input reverse signal from SI3
14: Input reverse signal from SI4

P5-74

Remote SI input 3

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
4: Input positive signal from SI4
10: Always set as valid

11: Input reverse signal from SI1
12: Input reverse signal from SI2
13: Input reverse signal from SI3
14: Input reverse signal from SI4

P5-75

Remote SI input 4

0: Invalid

1: Input positive signal from SI1
2: Input positive signal from SI2
3: Input positive signal from SI3
4: Input positive signal from SI4
10: Always set as valid

11: Input reverse signal from SI1
12: Input reverse signal from SI2
13: Input reverse signal from SI3
14: Input reverse signal from SI4

P5-76

Remote SO output 1

0: Do not output to terminals
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Parameter Meaning Default Setting

1: Output positive signal from SO1
2: Output positive signal from SO2
3: Output positive signal from SO3
11: Output reverse signal from SO1
12: Output reverse signal from SO2
13: Output reverse signal from SO3

0: Do not output to terminals

1: Output positive signal from SO1
2: Output positive signal from SO2
P5-77 Remote SO output 2 0 3: Output positive signal from SO3
11: Output reverse signal from SO1
12: Output reverse signal from SO2
13: Output reverse signal from SO3

0: Do not output to terminals

1: Output positive signal from SO1
2: Output positive signal from SO2
P5-78 Remote SO output 3 0 3: Output positive signal from SO3
11: Output reverse signal from SO1
12: Output reverse signal from SO2

13: Output reverse signal from SO3

B Remote I/O related dictionary objects

Object Meaning Unit Explanation
Bit0: N-OT signal

Bitl: P-OT signal

Bit2: SPDD signal

Bit3: Probe 1 signal

Bit4: Probe 2 signal
60FDh Digital inputs - Bit5: Z-phase signal output
Bit6~Bit15 reserved

Bit16: Remote SI input 1
Bit17: Remote SI Input 2
Bit18: Remote SI input 3
Bit19: Remote SI input 4
Bit0~Bit15 reserved

Bit16: Remote SO output 1

60FEh:01 Physical output -
ysical outpuls Bit17: Remote SO output 2
Bit18: Remote SO output 3
. When  using, Bit16~Bitl8 should
60Feh:02 Bit mask -

correspond to position 1
For specific information on 60FDh, please refer to Chapter 7.10.4 Digital Input (60FDh)

For specific information on 60FEh, please refer to Chapter 7.10.5 Digital Output (60FEh)

7.10.9 Cascade alarm function

When this function is enabled, if the terminal signal is conductive, the driver will generate an alarm E-320.
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The driver can be used in cascade, and by connecting the alarm output to this functional terminal of the

next driver, a cascade alarm can be triggered.

New function parameter P5-68, default setting of P5-68 to 0:

. Default . : .
Parameter Meaning Unit Range Modify Effective
value
Terminal emergency )
P5-68 ) 0 - 00~ff Anytime At once
alarm function
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8 Object dictionary

This chapter mainly introduces the object dictionary area allocation, COE communication area, driver profile area

and so on.

8.1 Object dictionary area assignment

All objects are configured in the object dictionary of each group through 4 digits 16-bit index configuration

address.

The object dictionary of CoE (CANopen over EtherCAT) specified by CiA402 and the object dictionary of DL6
series are as follows:

Object dictionary specified by CiA402 DS5C2 series object dictionary
Index Content Index Content
0000h~0FFFh Data type area 0000h~0FFFh Data type area
1000h~ 1FFFh COE communication area 1000h~ 1FFFh COE communication area
2000h~5FFFh 2000h~2FFFh Servo parameter area
3000h~3FFFh Reserved
Factory custom area
4000h~4FFFh Reserved
5000h~5FFFh Reserved
6000h~9FFFh 6000h~6FFFh Driver Profile area
Profile area
7000h~9FFFh Reserved
A000h~FFFFh Reserved A000h~FFFFh Reserved

8.2 COE communication area (0x1000-0x1FFF)

8.2.1 Object list

1) Device information object:

Index Sub-index Name
1000h 00h Device type
1001h 00h Error register
1008h 00h Manufacturer device name
1009h 00h Manufacturer hardware version
100Ah 00h Manufacturer software version
- Identity object

00h Number of entries
1018h 01h Vendor ID

02h Product code

03h Revision number
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04h

Serial number

2) RxPDO object mapping

Index Sub-index Name
- Receive PDO mapping 1
00h Number of entries
01h Ist receive PDO mapped
02h 2nd receive PDO mapped
1600h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h Sth receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 2
00h Number of entries
01h Ist receive PDO mapped
02h 2nd receive PDO mapped
1601h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 3
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
1602h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
- Receive PDO mapping 4
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
1603h 03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h Sth receive PDO mapped
18h 24th receive PDO mapped
3) TxPDO object mapping:
Index Sub-index Name
- Transmit PDO mapping 1
1A00h 00h Number of entries
01h 1st transmit PDO mapped
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Index Sub-index Name
02h 2nd transmit PDO mapped
03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 2
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1AO01h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 3
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1A02h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
- Transmit PDO mapping 4
00h Number of entries
01h 1st transmit PDO mapped
02h 2nd transmit PDO mapped
1A03h 03h 3rd transmit PDO mapped
04h 4th transmit PDO mapped
05h 5th transmit PDO mapped
18h 24th transmit PDO mapped
4) PDO object distribution:
Index Sub-Index Name
- Sync manager channel 2
00h Number of assigned PDOs
01h Assigned RxPDO 1
1C12h -
02h Assigned RxPDO 2
03h Assigned RxPDO 3
04h Assigned RxPDO 4
Index Sub-Index Name
1C13h - Sync manager channel 3

224




00h Number of assigned PDOs
01h Assigned TxPDO 1
02h Assigned TxPDO 2
03h Assigned TxPDO 3
04h Assigned TxPDO 4
5) PDO synchronous management channel
Index Sub-Index Name
- Sync manager 2 synchronization
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
1C32h
08h Command (not support)
0%h Delay time (not support)
0Ah Sync0 cycle time
0Bh Cycle time too small (not support)
0Ch SM-event missed (not support)
0Dh Shift time too short (not support)
O0Eh RxPDO toggle failed (not support)
20h Sync error
- Sync manager 3 synchronization
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
1C33h
08h Command (not support)
0%h Delay time (not support)
0Ah Sync0 cycle time
0Bh Cycle time too small (not support)
0Ch SM-event missed (not support)
0Dh Shift time too short (not support)
0Eh RxPDO toggle failed (not support)
20h Sync error
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8.2.2 Device information

This section describes the equipment information.

Index | Sub-index Name/Description Range DateType | Access | PDO | Op-mode
1000h | 00h Divece type 0~4294967295 | U32 o NO All
Indicates the device type. In case of servo driver, the value is fixed to 04020192h.
1001h | 00h error register | 065535 | ule | ro | TxPDO | Al
Displays the type (status) of alarm that is occurring in the servo drive.
When the alarm does not occur, it will display 0000H.
Do not display warnings.
Bit Contents
0 Not support
1
2
3
4 AL status code defined alarm occured*1
5 Not support
6 Reserved
7 AL status code undefined alarm occured*2
*1: “AL status code defined alarm” refers to abnormal communication association of
EtherCAT E-800~7, E-810~7, E-850~7.
*2: “AL status code undefined alarm” refers to abnormal communication association of
EtherCAT E-880~7 and abnormal except EtherCAT communication association.
1008h | 00h Manufacturer Device name - - | o | TxPDO | All
Represents the device name.
100%h | 00h Manufacturer Hardware - - o TxPDO | All
version
Indicates the hardware version.
Index | Sub-index Name/Description Range DateType | Access | PDO Op-mode
1018h 00h Number of entries 0~255 Us8 o TxPDO All
Represents the object subindexes. The value is fixed to 04H.
0lh vendor ID | 04204967205 | U32 | ro |TxPDO| Al
Indicates the manufacturer ID of EtherCAT. The value is fixed to 00000556h.
02h productcode | 0~42904967205 | U32 | ro |TxPDO| Al
Represents the product code. The value is 10305070h.
03h Revision umber | 0~4294967295 | U2 | ro |TxPDO| Al
Indicates the product version number. The value is 02040608h.
04h Divece type | 0~4294967295 | U322 | ro |TxPDO|  All

Indicates the product serial number. The value is 00000000h.
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8.2.3 Sync manager communication type(1C0O0h)

The action mode assigned to each SyncManager is set by 1C00h object.

The value is fixed for the servo driver.

Index | Sub-index Name/Description Range | DateType | Access | PDO | Op-mode
1C00h | 00h Number of used sync manager | 0~255 Us ro TxPDO All

channels
Represents the object subindexes. The value is fixed to 04H.

01h Communication type sync manager 0 | 0~4 | Us | 1o | TxPDO | All
Set the purpose of SYNC Manager 0.
0: unused
1: Mailbox receive message (master station—slave station)
2: Mailbox send message (slave station—master station)
3: RXPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because SYNC Manager( uses mailbox to receive messages, the value is fixed to 1.

02h Communication type sync manager 1 | 0~4 | U8 | o | TxPDO | All
Set the purpose of SYNC Manager 1.
0: unused
1: Mailbox receive message (master station—slave station)
2: Mailbox send message (slave station—master station)
3: RxPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because SYNC Managerl uses mailbox to send messages, the value is fixed to 2.

03h Communication type sync manager 2 | 0~4 | U8 | o | TxPDO | All
Set the purpose of SYNC Manager 2.
0: unused
1: Mailbox receive message (master station—slave station)
2: Mailbox send message (slave station—master station)
3: RxPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because SYNC Manager2 uses Process data output (RxPDO), the value is fixed to 3.

04h Communication type sync manager 3 | 0~4 | U8 | o | TxPDO | All
Set the purpose of SYNC Manager 3.
0: unused

1: Mailbox receive message (master station—slave station)

2: Mailbox send message (slave station—master station)

3: RxPDO (master station—slave station)

4: TxPDO (slave station—master station)

Because SYNC Manager3 uses Process data output (RxPDO), the value is fixed to 4.
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8.2.4 PDO mapping

1. PDO distribution object (1C12h ~ 1C13h)
The table for PDO mapping allocated by the syncmanager is set by the objects 1C12h to 1C13h.

Index | Sub-index Name/Description Range DateType | Access | PDO | Op-mode
1C12h | 00h Number of assigned PDOs 0~4 U8 ™w NO All
Represents the subindexes for this object.
0lh Assigned RxPDO1 | 1600h~1603h | Ul6 | rw | NOo | Al
Specifies the RxPDO mapping object.
02h Assigned RxPDO2 | 1600h~1603h | U6 | rw | NO [ Al
Specifies the RxPDO mapping object.
03h Assigned RxPDO3 | 1600h~1603h | U6 | rw | NO | Al
Specifies the RxPDO mapping object.
04h Assigned RxPDO4 | 1600~1603 | U6 | rw | NO [ Al
Specifies the RxPDO mapping object.
1C13h | 00h Number of assigned PDOs | 0~4 | U8 | ™w | NO | All
Represents the object subindexes. The value is fixed to 04H.
0lh Assigned TXPDO 1~ | 1A00h~1A03h | U6 | mw | NO | Al
Specifies the TxPDO mapping object.
02h Assigned TXPDO2 | 1A00h~1A03h | U6 | mw | NO | Al
Specifies the TxPDO mapping object.
03h Assigned TxPDO3 | 1A00h~1A03h | UI6 | rw | NO [ Al
Specifies the TxPDO mapping object.
04h Assigned TXPDO4 | 1A00h~1A03h | Ul6 | mw | NO [ Al
Specifies the TxPDO mapping object.

Sub-index 01h-04h of 1C12h and 1C13h can only be changed when the ESM state is PreOP and sub-index 00h =
0. Other status will return port code (06010003h).

After the settings changed, set the Sub-index number of Sub-index 00h. PDO allocation object settings are
reflected by changing ESM status to SafeOP.

2.PDO mapping object (1600h~1603h, 1A00h~1A03h)

As a table for PDO mapping objects, 1600h-1603h for RxPDO and 1A00h-1A03h for TxPDO can be used. After
subindex 01h, it represents the information of the mapped application layer object.

Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1600h | 00h Number of entries 0~4294967295 U8 W NO All
Represents the subindexes for this object.
0lh Ist receive PDO mapped | 0-4294967295 | U2 | rw | NO | Al
Set the first mapping object.
bit 31...16 15....8 7...0
Index number | Sub-index number Bit length
02h 2nd receive PDO mapped | 04294967295 |  U32 | rw | NO | Al
The setting method is same to Subindex01h.
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Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
03h 3rd receive PDO mapped 0~4294967295 u32 ™w NO All
The setting method is same to Subindex01h.
04h 4th receive PDO mapped | 0-4294967295 |  U32 | w | NO | Al
The setting method is same to Subindex01h.
05h Sth receive PDO mapped | 0~4294967205 |  U32 | rw | NO | Al
The setting method is same to Subindex01h.
06h 6th receive PDO mapped | 0~4294967295 | U322 | w | NO | Al
The setting method is same to SubindexO1h.
16h 16th receive PDO mapped | 0~4294967295 |  U32 | rw | NO | Al
The setting method is same to Sub-index01h.
1601h - Receive PDO mapping 2, Sub-index specification is same to 1600h.
1602h - Receive PDO mapping 3, Sub-index specification is same to 1600h.
1603h - Receive PDO mapping 4, Sub-index specification is same to 1600h.

Do not map duplicate objects. The change of repeated setting is not guaranteed.

Sub-index 01h-18h of 1600h-1603h can only be changed when the ESM state is PreOP and Sub-index 00h = 0.
Other status will return Abort Code (06010003h).

After the settings changed, set the Sub-index number of Sub-index 00h. PDO allocation object settings are
reflected by changing ESM status to SafeOP.

Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1A00h | 00h Number of entries 0~4294967295 Us ™w NO All
Represents the subindexes for this object.
0lh Ist transmit PDO mapped | 0~4294967295 | U322 | rw | NO | Al
Set the first mapping object.
bit 31...16 15....8 7...0
Index number | Sub-index number Bit length
02h 2nd transmit PDO mapped | 0~4294967295 | U32 | rw | NO | Al
The setting method is same to Subindex01h.
03h 3rd transmit PDO mapped | 042949672905 |  U32 | w | NO | Al
The setting method is same to Subindex01h.
04h 4th transmit PDO mapped | 042949672905 | U32 | w | NO | Al
The setting method is same to Subindex01h.
05h Sth transmit PDO mapped | 0~4294967295 |  U32 | rw | NO | Al
The setting method is same to Subindex01h.
06h 6th transmit PDO mapped | 0~4294967295 | U32 | rw | NO | All
The setting method is same to Subindex01h.
16h 16th transmit PDO mapped | 0~4294967295 |  U32 | rw | NO | All
The setting method is same to Subindex01h.
1A01h - Transmit PDO mapping 2, Subindex specification is same to 1600h.
1A02h - Transmit PDO mapping 3, Subindex specification is same to 1600h.
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| 1A03h | - Transmit PDO mapping 4, Subindex specification is same to 1600h.

Do not map duplicate objects. The change of repeated setting is not guaranteed.

Subindex 01h-18h of 1A00h-1A03h can only be changed when the ESM state is PreOP and Subindex00h = 0.
Other status will return Abort Code (06010003h).

After the settings changed, set the Subindex number of Subindex00h. PDO allocation object settings are reflected
by changing ESM status to SafeOP.

8.2.5 Sync manager 2/3 synchronization (1C32h, 1C33h)

Sync manager? setting is executed according to 1C32h (Sync maneger 2 synchronization).
Sync manager3 setting is executed according to 1C33h (Sync maneger 3 synchronization).

Sync manager 2 synchronization(1C32h)

Index | Sub-Index Name / Description Range DateType | Access | PDO | Op-mode
1C32 | 00h Number of entries 0~20h U8 o NO All
Represents the number of subindexes for this object. The value is fixed at 20h.
01h Sync mode | 06535 | ute | ow | NO| Al

Set Sync Manager 2 synchronization mode.
00h:FreeRun(not synchronized)
01h:SM2(synchronized with SM 2 Event)
02h:DC SYNCO(synchronized with Sync0O Event)

02h Cycle time | 04294967295 | U2 | w | NO | Al

Set Sync Manager period.

Set one of 1000000 (1ms), 2000000 (2ms), 4000000 (4ms), 8000000 (8ms), 10000000
(10ms). If set other value, it will show E-810 (Abnormal protection of synchronization
cycle setting).

03h Shift time | 04204967205 | U2 | ™ | No | Al
Offset time.
04h Sync modes supported | 0~65535 | ule | ro | NO | All

Set the supported synchronization type.

BITO:FreeRun mode supported
0:not supported; 1:FreeRun mode supported
This servo driver is set to 1.

BIT1:SM synchronization mode supported
0:not supported; 1:SM2 event synchronization supported
This servo driver is set to 1.

BIT4-2:DC synchronization mode supported
000b:not supported
001b:DC sync0 event supported
This servo driver is set to 001b.

BIT6-5: output offset supported
00b:not supported
01b:local clock offset supported
This servo driver is set to 00b.

BIT15-7:Reserved

1C32 | 05h Minimum cycle time | 0~4294967295 U32 o | No | Al
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Index | Sub-Index Name / Description | Range | DateType | Access | PDO | Op-mode

The minimum value of the communication cycle that can be set.

06h Calc and copy time | 0~4294967295 | U32 | ro | NOo | Al
From SM2 event, SYNCO event to ESC read completion time.
This time can also be extended when there is a deviation in the signal.

08h Command | 065535 | U6 | o | NO | Al
Not support

09h Delay time | 04294967205 | U322 | o | NO | Al
Not support

0Ah SyncO cycle time | 0-4294967295 | Ul6 | ro | NO | Al
When DC SYNCO (1C32h-01h=02h), ESC register 09A0h value is set.
Except DC SYNCO, please set to 0.

0Bh Cycletimetoosmall |  0-6535 | Ul6 | o | No | Al
Not support

0Ch SM-event missed | 065535 | U6 | o | NO | Al
Not support

0Dh Shift time too short | 065535 | U6 | o | NO | Al
Not support

OEh RxPDO toggle failed | 065535 | U6 | w | No | Al
Not support

20h Sync error | 0~1 | BOOL | ro | NO | All
Sync error

This setting value is a reference value, not a guaranteed value.

Sync manager 3 synchronization (1C33h)

Index |Sub-Index Name/Description Range DateType Access PDO |Op-mode
1C33h  |00h Number of entries 0~20h Us8 1o NO All
Represents the subindexes for this object. The value is fixed at 20h.
01h Sync mode | 0-65535 | U6 w | NO | Al

Set Sync Manager 3 synchronization mode.
00h:FreeRun (not synchronized)

01h:SM2 (synchronized with SM 2 Event)
02h:DC SYNCO (synchronized with SyncO Event)

02h Cycle time | 04204967205 | U322 | rw | NO | Al
Set Sync Manager period.
Set one of the 1000000(1ms), 2000000(2ms), 4000000(4ms), 8000000(8ms),
10000000(10ms). If set other value, it will show E-810 (Abnormal protection of
synchronization cycle setting).

03h Shift time | 04204967205 | U322 | tw | NO | Al
Offset time

04h Sync modes supported | 0~65535 | Ul16 | ro | NO | All

Set the supported synchronization type.
BITO: FreeRun mode supported
0:not supported; 1:FreeRun mode supported

This servo driver is setto 1.
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Index |Sub-Index Name/Description Range DateType Access | PDO |Op—mode

BIT1:SM synchronization mode supported
0:not supported; 1:SM2 event synchronization supported
This servo driver is set to 1.

BIT4-2:DC synchronization mode supported
000b:not supported

001b:DC sync0 event supported

This servo driver is set to 001b.
BIT6-5:0utput offset supported

00b:not supported

01b:local clock offset supported

This servo driver is set to 00b.
BIT15-7:Reserved

1C33h  5h Minimum cycle time | 0~4294967295 | U32 | r | NO | Al
The minimum value of the communication cycle that can be set.
06h Calc and copy time | 0-4294967295 | U32 | o | NO | Al

From SM2 event, SYNCO event to ESC read completion time.

This time can also be extended when there is a deviation in the signal.

08h Command | 065535 | Ul | o | NO | Al
INot support

09h Delay time | 04294967295 | U32 | o | NO | Al
INot support

0Ah Sync cycletime | 04294967295 | UI6 | 1o | NO | Al
The same value to 1C32h-0Ah.

0Bh Cycle time toosmall | 0~65535 | U6 | ro | NO | Al
INot support

0Ch SM-event missed | 0~65535 | ul6 | 1o | NO | All
INot support

0Dh Shift time tooshort | 0~65535 | U6 | o | NO | Al
INot support

OEh RxPDO toggle failed | 065535 | Ul6 | w | NO | Al
INot support

20h Sync error | 0~1 | BoOL | o | NO | Al
Sync error

This setting value is a reference value, not a guaranteed value.

1)DC (SYNCO event synchronization)

Synchronization method Features

Based on the time of the first axis High-precision
synchronize time information of | Compensation treatment shall be carried out at

other slave stations the main station side

The specification of DC synchronous mode in this servo driver is as follows:
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Sync( Syncd
ev e cvent

t
I 1C32h: sub02h { eycletime) [rwl [
. ) \ -
: Synch cyele time [rw] 1 :

b ‘address: 09AOh-09A3h) -1
[ 1C32h:  sub03h (Minimum cycle time) [ro]_ 1

v
|
|
|

| HM.SyncO5nput Larch

\ /l'r | |_“ User shift time 'This product does no

Input Latch | corres pond to (=0

|
|
| . s .
1C33h:1 sub06h (Cale and time)  [ro
| 1C32hs subO3h { shift time) [ro] 15"1 1A and bopy e
# From SYNCO to output Valid (Tixed at this
product ) ,l
|
I

.~ |
4—" - Output ¥ a,%id

| l |_ 1C32h: sub0Sh {Delay time) [ro]
1C32h: [rol]

sub0sh (Calc and copy time?

|
— 1C32h: sub03h ( shift time) [rw] }
I
I

_— e

2)SM2 (SM2 event synchronization)

Synchronization method Features

Synchronize with RxPDO | No transmission delay compensation accuracy
receiving time difference

Ensure the transmission time at the upper device

side (special hardware, etc.)

The specification of SM2 synchronous mode in this servo driver is as follows:
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Sh2 Sn2

event event
| I
: , I :
| 1C32h: sub0Zh ( cycletime) [rw] | :
Ll J
| 1C32h: subO5h (Minimum cycle time) [rol 1

|
_ 1C32h: sub03h ( shift time) [rw] :
MSM2Z(Input Latch |

{_4 User shift time This product does no
I correspond to (—0)
sub06h (Cale and copy time) [roj

-

Input Laich |
. —— 1C33h:
1C32h: sub03h ( shift time) [rol

From SM2 (o oulputValid {Fixed al this
product)

-~

<—>| Output Valid

1 L I

| 1€32h: sub0%h (Delay time)  [rol
1C32h: sub06h {Calc and copy time)  [rol
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8.3 Servo parameter area (0x2000~0x2FFF)

8.3.1 Object list

The object of 2000h — 5FFFh is distributed servo parameters. (servo parameter please refer to appendix of this

manual).
Index Sub-index Name Index Sub-index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
Index Sub-index Name Index Sub-index Name
3000h 00h U0-00 3100h 00h U1-00
3001h 00h U0-01 3101h 00h U1-01
3002h 00h U0-02
3061h 00h U0-97
Index Sub-index Name
4000h 00h F0-00
4106h 00h F1-06
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Index | Sub-index Name Unit Data range | Data type | Flag | PDO
Encode Single Position -2147483648
5000h 00h - 2147483647 132 ro | TxPDO
Encode MultRevolutions -2147483648~
5001h 00h - 2147433647 132 ro |TxPDO
5002h| oon | ModeSwiteh Deceleration i 0~65535 Ul6 | rw |RxPDO
8.3.2 Object overview
For example:
P1-04, EtherCAT distributes to 2104h.
P3-10, EtherCAT distributes to 230Ah.
12-15bit : 2 represents servo parameter area
8-11 bit : 0-F represents group P number
0-7 bit : 00-FF represents parameters in group P
8.4 Driver Profile area(0x6000~0x6FFF)
8.4.1 Object list
Index Sub-index Name
603Fh 00h Abort connection option code
6040h 00h Control word
6041h 00h Status word
605Ah 00h Quick stop option code
605Bh 00h Shutdown option code
605Bh 00h Disable operation option code
605Bh 00h Halt option code
605Eh 00h Fault reaction option code
6060h 00h Modes of operation
6061h 00h Modes of operation display
6062h 00h Position demand value
6063h 00h Position actual internal value
6064h 00h Position actual value
6065h 00h Following error window
6066h 00h Following error time out
6067h 00h Position window
6068h 00h Position window time
6069h 00h Velocity sensor actual value
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Index Sub-index Name
606Bh 00h Velocity demand value
606Ch 00h Velocity actual value
606Dh 00h Velocity window
606Eh 00h Velocity window time
606Fh 00h Velocity threshold
6070h 00h Velocity threshold time
6071h 00h Target torque
6072h 00h Max torque
6073h 00h Max current
6074h 00h Torque demand
6075h 00h Motor rated current
6076h 00h Motor rated torque
6077h 00h Torque actual value
6078h 00h Current actual value
6079 00h DC link circuit voltage
607Ah 00h Target position
- Position rang limit
607Bh 00h Nl-lmber .O.f entries _
01h Min position range limit
02h Max position range limit
607Ch 00h Home offset
- Software position limit
607Dh 00h Nl-lmber .o.f ent.rie.s
01h Min position limit
02h Max position limit
606Eh 00h Polarity
607Fh 00h Max Profile velocity
6080h 00h Max motor speed
6081h 00h Profile velocity
6082h 00h End velocity
6083h 00h Profile acceleration
6084h 00h Profile deceleration
6085h 00h Quick stop deceleration
6086h 00h Motion profile type
6087h 00h Torque slope
6088h 00h Torque profile type
- Position encoder resolution
60SFh 00h Number (')f entries
01h Encoder increments
02h Motor revolutions
- Gear ratio
6091h 00h Number of en‘.[ries
01h Motor revolutions
02h Shaft revolutions
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Index Sub-index Name
- Feed constant
6092h 00h Number of entries
01h Feed
02h Shaft revolutions
6098h 00h Homing method
- Homing speeds
609Sh 00h Number o-f entries .
01h Speed during search for switch
02h Speed during search for zero
609Ah 00h Homing acceleration
60A3h 00h Profile jerk use
- Profile jerk
60Adh 00h Number of entries
01h Profile jerk1
02h Profile jerk2
60B0h 00h Position offset
60B1h 00h Velocity offset
60B2h 00h Torque offset
60B8h 00h Touch probe function
60B%h 00h Touch probe status
60BAh 00h Touch probe pos1 pos value
60BBh 00h Touch probe posl neg value
60BCh 00h Touch probe pos2 pos value
60BDh 00h Touch probe pos2 neg value
- Interpolation time period
60CTh 00h Number o'f ent'ries .
01h Interpolation time period value
02h Interpolation time index
60C5h 00h Max acceleration
60C6h 00h Max deceleration
- Supported Homing method
00h Number of entries
60E3h 01h 1st supported Homing method
20h 32nd supported Homing method
60F2h 00h Positioning option code
60F4h 00h Following error actual value
60FAh 00h Control effort
60FCh 00h Position demand internal value
60FDh 00h Digital inputs
- Digital outputs
6OFER 00h Num.ber of entries
01h Physical outputs
02 Bit mask
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Index Sub-index Name
60FEh 00h Target velocity
6502h 00h Supported drive modes

8.4.2 PDS(Power Drive Systems)specification

According to the user command or abnormal detection, the state transition of the PDS associated with the power

control of the servo driver is defined as follows.

TPowur ol or react

* 1 Adter the coutrol poweris
put in LAure skip )

Not ready to switch on
¢ Initialization Not stale

l 1 Adler indlislization o Aule
slap 12

Swilch on 15
B Drisabled =

Laudt o5l

- { Initiahizabion <
completion?

Shrdoan: 2 7: disable
y voltage

Ready 1o swilch on
{Main power
OFF:

|lf—

Switched on
Disuble Disable { Servo ready
voluge: 12 virltuge: 10 Or

. ) Scrvo cnable OFT )

Quick slop active
{deceleratingy | coable I
aperation: B 5: disable
r operalion
16: cnable )
Cperation Opcratian enabled T shodown

Faull
{Alanm staie?
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s Pedleration A.
completon |
Tauto skip 20 !

Tault reaction
aclive
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A

{ Servo startup )

11: quick stop 9: disable voltage

13: ereor oeenrs

After migrating to Operation enabled, please increase the time to more than 100ms and input the action command.

The following table shows the PDS state migration events (migration conditions) and actions during migration.

For the migration of PDS, the status migration is performed at the same time as the handshake is obtained

(through 6041h: Statusword, confirm the status has been converted, and then send the next migration instruction).

PDS conversion

Event

Action

Auto skip 0

migrate.

After the power supply is put into operation, or after
the application layer is reset, it will automatically

into operation,

After the power supply is put

or after the

application layer is reset, it will
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automatically migrate.

1 ) Automatic conversion after initialization. Communications are
Auto skip 1 .
established.
2 Shut down The condition of receiving the Shutdown instruction. | Nothing special
. When the power supply is on, the condition of . .
Switch on o ] Nothing special
receiving the Switch on command.
4 The condition of receiving the Enable operation | The driver function is effective.
Enable operation | instruction. In addition, all previous Set
point data are cleared.
5 ) ) The condition of receiving the Disable operation ) ) )
Disable operation | . Invalid driver function.
Instruction.
6 When the power supply is on, the condition of
Shutdown receiving Shutdown command. Nothing special
Check out the condition of the power supply is off.
7 the condition of receiving Disable voltage
instruction.
Disable voltage the condition of receiving Quick stop instruction. Nothing special
When ESM status is PreOP, SafeOP, OP, the
condition of migrating to Init.
8 When the power supply is on, the condition of . L )
Shutdown o ] ) Driver function is invalid
receiving the Shutdown instruction.
9 . The condition of receiving the Disable voltage ) o .
Disable voltage Driver function is invalid
command.
10 The condition of receiving the Disable voltage
command.
Disable voltage The condition of receiving the Quick stop command. | Nothing special
When ESM status is PreOP, SafeOP, OP, the
condition of migrating to Init.
11 | Quick stop The condition of receiving Quick stop command. Execute Quick stop function.
12 When Quick stop selected code is 1, 2, 3 and the
condition of Quick stop action completion.
. When Quick stop code is 5, 6, 7, and the action of ) L )
Disable voltage ) ] o o Driver function is invalid.
Quick stop is completed, the condition of receiving
Disable voltage command.
Check out the condition of power OFF.
13 | Error occurs Abnormal detection. Execute Fault reaction function.
14 After the abnormal detection and deceleration
Auto skip 2 processing is completed, it will be migrated | Driver function is invalid.
automatically.
15 After the removal of abnormal factors, the condition | The fault factor does not exist,
Fault reset of receiving the Fault reset instruction. Excute the reset of the Fault
state.
16 When Quick stop selected code is 5, 6, 7, the

Enable operation

condition of receiving Enable operation command.

Driver function is effective.
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8.4.3 Controlword (6040h)

The command to control the slave station (servo driver) such as PDS status migration is set through 6040h

(control word).

Index | Sub-index Name Range Data type Access PDO Op-mode

6040h 00h Controlword 0~65535 Uleé6 ™w RxPDO All

Set the servo driver control command for PDS status conversion.

Bit information

5 | 4 | 3| 12 | 11 | 10 9 8
R oms
7 6 | 5 | 4 3 2 1 0
fr R €o qs ev S0
r = reserved(not corresponded) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based on bit) gs = quick stop
h =halt ev = enable voltage

so = switch on

bits of the controlword
Command bit7 bit3 bit2 bitl bit0 PDS .
Fault reset Enable quick Enable Switch conversion
operation stop voltage on

Shutdown 0 - 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + 0 1 1 1 3+4
Enable operation
Enable operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
Quick stop 0 - 0 1 - 7,10,11
Disable operation 0 0 1 1 1 5
Fault reset 0->1 - - - - 13

Bit logic of quick stop command is effective under 0.
Please note that other bit logic and the opposite actions are performed.
Bit8 (halt): When it is 1, motor decelerating and stop are performed through 605Dh (Halt select code)
After the pause, the enable must be turned off to restart the action.
Bit9, 6-4 (operation mode specific):
The following shows the change of OMS bit inherent in the control mode (OP mode). (for details, please refer to
the chapter of related objects of each control mode.)

Op-mode Bit9 Bit6 Bit5 Bit4
PP change on set-point absolute / relative change set immediately new set-point
pv . . . -
tq - - - -
hm - - - start homing
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csp - - - -

csv - - - -

cst - - - -

8.4.4 Statusword (604 1h)

The status confirmation of slave station (servo driver) is carried out by 6041h (status word).

Index | Sub-index Name Range Data type Access PDO Op-mode
6041h | 00h Status word 0~65535 ule6 ro TxPDO All
Indicates the status of the servo driver.
Bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
7 6 5 4 3 2 1 0
W sod gs ve f oe o) rsto

r =reserved (not corresponded) W = warning

sod = switch on disabled

oms = operation mode specific
(control mode is based on bit)
ila = internal limit active

oe = operation enabled

rm = remote

rtso = ready to switch on

gs = quick stop
ve = voltage enabled
f= fault

so = switched on

Bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switched on/ready to switch on): confirm the
PDS status based on this bit. The following is the relationship between status and related bit.

StatusWord

PDS State

xxxx xxxx x0xx 0000 b

Not ready to switch on

Initialize incompleted state

XxXxX xxxx x1xx 0000 b

Switch on disabled

Initialize completed state

xxxx xxxx x01x 0001 b

Ready to switch on

Initialize completed state

xxxx xxxx x01x 0011 b

Switched on

Servo enable OFF/servo ready

xxxx xxxx x01x 0111 Db

Operation enabled

Servo enable ON

xxxX xxxx x00x 0111 b

Quick stop active

Stop at once

xxxx xxxx x0xx 1111 Db

Fault reaction active

Abnormal (alarm) judgment

xxxx xxxx x0xx 1000 b

Fault

Abnormal (alarm) state

Bit4 (voltage enabled) = 1: power supply is ON PDS.

Bit5 (quick stop) = 0: PDS receives quick stop request. The bit logic of quick stop is effective under 0. Please note

that other bit logic and the opposite actions are performed.

Bit7 (warning) = 1, warning occurs. When warning, PDS status will not change and motor will continue to

operate.

Bit9 (remote) = O(local), the status that 6040(Controlword) cannot operate.
Bit9 =1(remote), the status that 6040(Controlword) can operate. The ESM state changes to 1 when the state

transforms above PreOP.

Below bitl13,12,10 (operation mode specific): change of OMS bit inherent in control mode. (for details, please
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refer to the chapter of related objects of each control mode.)

Op-mode Bitl3 Bitl2 Bit10
pp following error set-point acknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

Bitl1(internal limit active): the main reason for the internal limit is that the bitl1 (internal limit active) of 6041h

(status word) changes to 1.

Bit15,14(reserved): This bit is not used (fixed 0).
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8.5 Control mode setting

8.5.1 Supported drive modes (6502h)

This servo driver can confirm the supported modes of operation according to 6502h (supported drive modes).

Index | Sub-index Name / Description Range Data type Access PDO | Op-mode
6502h | 00h Supported drive modes | 0~4294967295 u32 o TxPDO All
supported control mode (Mode of operation).
When the value is 1, it represents the supported mode in this mode.
Bit information
31...16 15...10 9 8
r cst csv
0 0 1 1
7 6 5 4 3 2 1 0
csp r hm r tq pv r pp
1 0 1 0 1 1 0 1
Bit Mode of operation Abbr. | Corresponding
0 | Profile position mode (Profile position control mode) pp YES
2 | Profile velocity mode(Profile speed control mode) pv YES
3 | Torque profile mode(Profile torque control mode) tq YES
5 | Homing mode(origin reset position mode) hm YES
7 | Cyclic synchronous position mode(Cyclic position control | csp YES
mode)
8 | Cyclic synchronous velocity mode(Cyclic speed control | csv YES
mode)
9 | Cyclic synchronous torque mode (Cyclic torque control | cst YES
mode)
8.5.2 Modes of operation(6060h)
Set the control mode through 6060h (Modes of operation).
Index | Sub-index Name/Description Range DateType Access PDO Op-mode
6060h | 00h Mode of operation -128~127 I8 ™™ RxPDO All
Set the control mode of servo driver.
Non corresponding control mode setting is inhibited.
bit Mode of operation Abbr. | Corresponding
-128~ | Reserved - -
-1
0 No mode changed/No mode assigned - -
(no control mode changed/no control mode
distribution)
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1 Profile position mode (Profile position control mode) | pp YES

3 Profile velocity mode (Profile speed control mode) pv YES

4 Torque profile mode (Profile torque control mode) tq YES

6 Homing mode (origin reset position mode) hm YES

8 Cyclic synchronous position mode (Cyclic position | csp YES
control mode)

9 Cyclic synchronous velocity mode (Cyclic speed | csv YES
control mode)

10 Cyclic synchronous torque mode(Cyclic torque | cst YES
control mode)

11~127 | Reserved - -

Because 6060h (modes of operation) is default = (no mode change / no mode assigned), please set the control

mode value to be used after the power is put into operation. When the set value of 6060h is 0 and the set value of

6061h is 0, if the PDS state is migrated to Operation enabled, E-881 (control mode setting fault protection) occurs.
After the initial state of 6060h = 0 (no mode assigned) is transferred to the supported control mode (PP, PV, TQ,
HM, CSP, CSV, CST), set 6060h = 0 is seemed as "no mode changed", and the control mode can not be switched.
(keep the previous control mode).

8.5.3 Modes of operation display(6061h)

The confirmation of the control mode inside the servo driver is performed according to 6061h (modes of operation

display). After 6060h (modes of operation) is set, please confirm whether it is feasible to set this object action

through detection.

Index

Sub-index

Name/Description Range DateType Access

PDO

Op-mode

6061h

00h

Mode of operation display | -128~127 18 o

TxPDO

All

The current control mode.

bit Mode of operation Abbr. | Corresponding
-128~ | Reserved - -
-1
0 No mode changed/No mode assigned - -
(no control mode changed/no control mode
distribution)
1 Profile position mode (Profile position control mode) pp YES
3 Profile velocity mode (Profile speed control mode) pv YES
4 Torque profile mode (Profile torque control mode) tq YES
6 Homing mode (origin reset position mode) hm YES
8 Cyclic synchronous position mode (Cyclic position | csp YES
control mode)
9 Cyclic synchronous velocity mode (Cyclic speed | csv YES
control mode)
10 Cyclic synchronous torque mode (Cyclic torque | cst YES

control mode)
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| 11~127 | Reserved
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9 Servo gain adjustment

9.1 Overview of servo gain adjustment

9.1.1 Overview and process

Linear servo drives require high precision and high response to drive linear motors, in order to track instructions
from the upper computer or internal settings. To meet this requirement, it is necessary to adjust the servo gain
reasonably. Due to the special nature of linear motors, motor settings must be made before adjusting the gain,
otherwise the linear motor cannot be controlled normally. The motor setting steps are detailed in Appendix 4
Motor Settings.

Servo gain factory value is adaptive mode, but different machines have different requirements for servo
responsiveness; the following figure is the basic process of gain adjustment, please adjust according to the current

machine status and operation conditions.
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Start adjusting |

!

Quick adjustmont ‘

AR you satisfied with-.____YES

~-.Iesponsiveness?.
l NO
Automatic adjustment {external command
adjustment or internal command adjus tment)
__—ATC you satisticd with-.__ >

: T the adjustment results? T

" NO

Manual adjustiment for gain fine adjustment {use
mechanical charactenstic analysis when

ehcounte rif vibration)

NO ATt you satisficd With-__
“the adjustment results?

Y ES

Finished '

9.1.2 Differences between these adjustment modes

Adjustment modes are divided into adaptive and auto-tuning, and their control algorithms and parameters are
independent. Among them, the auto-tuning mode is divided into three functions: fast adjustment, automatic
adjustment and manual adjustment. The three functions are the same in essence but different in implementation.

Refer to the corresponding chapters of each function.

Mode Type Parameters | Rigidity | Responsiveness Related parameters

P2-05 adaptive speed loop gain
P2-10 adaptive speed loop integral
) Automatic ) P2-11 adaptive position loop gain
Adaptive ] P2-01.0=1 Middle 150ms o ) ]
adaptation P2-07 adaptive inertia ratio

P2-08 adaptive speed observer gain

P2-12 adaptive stable max inertia ratio

248



Auto-tuning

Fast

adjustment

Automatic

adjustment

Manual
adjusting

P2-01.0=0

P0-07 First inertia ratio
P1-00 Speed loop gain

P1-01 Speed loop integral
P1-02 Position loop gain

High 10 ~50ms
High 10ms
. Determined by
High
parameters

P2-35 Torque instruction filtering time

constant 1

P2-49 Model loop gain
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9.2 Rotary inertia presumption

9.2.1 Overview

Rotational inertia estimation is the function of automatic operation (forward and reverse) in the driver and

estimate the load inertia in operation.

Rotational inertia ratio (the ratio of load inertia to motor rotor inertia) is a benchmark parameter for gain

adjustment, and it must be set to the correct value as far as possible.

. Default . . . . .
Parameter Meaning . Unit Setting range | Modification | Effective
setting
P0-07 First inertia ratio 500 % 0~50000 anytime At once

9.2.2 Notes

Occasions where inertia cannot be presumed

*

Mechanical systems can only operate in one direction

The occasion where inertia presumption is easy to fail

*

*
*
*

Excessive load moment of inertia
The running range is narrow and the travel is within one polar distance.
The moment of inertia varies greatly during operation.

Mechanical rigidity is low and vibration occurs when inertia is presumed.

Notes of inertia presumption

¢ Since both directions are rotatable within the set range of movement, please confirm the range or
direction of movement; and ensure that the load runs in a safe journey.

¢  If the presumed inertia under default parameters runs jitter, indicating that the present load inertia is too
large. It is also possible to set the initial inertia to about twice the current one and execute again under
larger loads.

¢ Driver inertia ratio recognition upper limit is 500 times (parameter upper limit is 20000). If the
estimated inertia ratio is exactly 20000, it means that the inertia ratio has reached the upper limit and
can not be used, please replace the motor with larger rotor inertia.

Other notes
¢ At present, the inertia switching function is not supported, and the second inertia ratio is invalid.
¢  The inertia ratio upper limit changes to 500 times (parameter upper limit value is 50000).
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9.2.3 Operation tool

The presumptive tools of load moment of inertia are driver panel and XinjeServo software.

Operation tool

Description

Driver panel

Driver firmware needs version 4600

XinjeServo software

Linear drive upper computer software

Note: driver firmware version can be checked through U2-07.

9.2.4 Operation steps

Estimate the inertia through the driver panel

1. Parameter setting

: Default . . . .
Parameter Setting ) Unit Range Modification | Effective
setting
0.01 polar
Inertia configured ) P )
P2-15 i 100 distance 1~300 Anytime At once
rip
(N-N)
Inertia
identification and
internal .
P2-17 . . 0 mm/s 0~65535 Anytime At once
mstruction
auto-tuning max
speed
Inertia
P2-18 identification 500 % 1~20000 Anytime At once
initial inertia ratio

The recommended parameters of P2-17 are 500mm/s or more. Low instruction speed will lead to inaccurate

identification of inertia ratio. The default is 1/3 of the rated speed, this parameter will be calculated based on the

rated speed in the motor parameters.

2. Execute the inertia identification

Before inertia identification, please confirm the direction of servo rotation by using F1-00 jog motion function.

Initial direction of servo operation is determined by INC or DEC at the beginning of inertia identification.

Servo entering parameter FO-07 in BB state:

Press ENTER, servo is enabled:

-

| —




At this point, start action, under the condition of P0-05 = 0 (initial positive direction), if press INC, then turn
forward and then reverse; if press DEC, turn reverse and then forward. If the inertia identification is successful,
the load inertia ratio is prompted and written to PO-07 automatically after several forward and reverse operations.
If the inertia identification error occurs, the error code will be displayed. Press STA/ESC key to exit the panel

inertia identification operation.

® Alarm for inertia identification of panel

Error code Meaning Reasons and solutions Reasons

Initial inertia is too small; in adaptive mode,
switch to large inertia mode P2-03.3=1 or the . .
e L i ) Initial  inertia
initial inertia of inertia identification P2-18 set to 2
. too small;
times of the present value. )

Motor torque . . . .| Maximum

Err-1 ) The maximum speed is too high (P2-17), but it

saturation . speed too
is recommended not to be less than 500mm/s. Low
. . . ) large; Torque
instruction speed will lead to inaccurate | . "
. ) ) . ) limit too small
identification of inertia ratio.

Torque limit too small (P3-28/29)

The maximum speed limit is too small (P2-17), | The maximum
but it is recommended not to be less than | speed limit is
500mm/s. Low instruction speed will lead to | too small;

Value error is too | inaccurate identification of inertia ratio. the travel is too
Brrd large when The presumed inertia trip is too small. It is | small; the
rr_
calculating  the | suggested that the minimum for P2-15 should no | friction of the
inertia be less one polar distance, if the trip is too small, | mechanism is
the identification of inertia ratio will be inaccurate. | too large;

mechanism friction too large the overrun

overshoot occurs

The presumed inertia trip is too small. It is

Driver  internal | suggested that the minimum for P2-15 should no
Err-3 trip  calculation | be less than one polar distance. If the trip is too | Contact us
error small, the identification of inertia ratio will be
inaccurate.
Unrestrained
) ] . Unhandled
Vibration in the ) . ) ]
Err-5 .| Unhandled vibration occurs vibration
Process of Inertia
. . occurs
Identification
Enable have been opened. P5-20 can be set to 0 | Will occur
Driver is not | first when enable is
Err-6 currently in BB When the driver alarms, it will appear. Press | turned on or
state ESC key to exit the auto-tuning interface to see if | driver has
there is an alarm. alarm
The driver alarms ) .
} Driver has alarm, press ESC key to exit the )
in the process of o Driver has
Err-7 . . auto-tuning interface, check the alarm code, first
inertia ] ) ) ) alarm
. . . solve the alarm and then make inertia estimation.
identification
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Estimate the inertia through XinJeServo

(1) Click on [Inertia Recognition] on the main menu screen of XinJeServo, or enter [Simple Tuning] after
completing the drive motor guide.
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(2) Select [jog configuration] or [manual setting] to choose the travel configuration method and configure the
travel.
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(4) Click [ok] to start estimating the inertia. After the estimation is completed, the interface will display the

estimated inertia value, which will be automatically written into P0-07.

Step- ST
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A

SRR

If the self-tuning interface is directly closed at this time, the driver will only be
configured with the inertia ratio parameter.

The detailed steps for using XinJeServo to estimate inertia can be found in
XinJeServo's help documentation.
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9.3 Fast adjustment

9.3.1 Overview

Fast adjustment needs to set the moment of inertia of load first. If the inertia does not match, it will cause
oscillation alarm. Fast adjustment of gain parameters belongs to auto-tuning mode.

9.3.2 Fast adjustment steps

1. Estimate the load inertia through servo driver panel or XinJeServo software, refer to chapter 9.2 Rotary inertia

presumption.
2. Set the rigidity level P0-04

Note: P2-01.0 is the first bit of P2-01

P2-01=n.00190
P2-01.0

9.3.3 Rigidity level corresponding gain parameters

The rigidity level should be set according to the actual load. The larger the P0-04 value, the greater the servo gain.
If there is vibration in the process of increasing the rigidity level, it is not suitable to continue to increase. If
vibration suppression is used to eliminate vibration, it can try to continue to increase. The following is the

recommended rigidity level of the load for reference.

Supports three types of rigidity levels, selected through P6-00.0:

(1) P6-00.0=0: Standard mode [default]
Rigid level P0-04, associated with 4 parameters, P1-00, P1-01, P1-02, P2-35;

(2) P6-00.0=1: Positioning mode, also known as soft mode
By balancing responsiveness and using gain switching, the overshoot at the end of positioning is minimized, with
a rigidity level of P0-04 and associated with 7 parameters, P1-00, P1-01, P1-02, P2-35, P1-05, P1-06, P1-07. Bind
to force gain switching, P1-14=0x00A1;

(3) P6-00.0=2: Quick positioning mode
Enable model loop and disturbance observer Dob, rigidity level P0-04, associate 5 parameters, P1-00, P1-01,
P1-02, P2-35, P2-49. Forcefully bind P2-00.0 and P2-41 of the disturbance observer Dob, as well as P2-47.0 and
P2-49 of the model loop.

Rigid level table for standard mode (P6-00.0=0)

Speed | teeral Torque command
eed loop integra
Rigid grade Speed loop gain = ) e Position loop gain filtering time
time constant
P0-04 P1-00 P1-02 constant 1
P1-01
P2-35
0 15 50000 24 1326
1 20 39789 32 995

255




Torque command

. . Speed loop integral . . o
Rigid grade Speed loop gain ) Position loop gain filtering time
P0-04 P1-00 time constant P1-02 constant 1

P1-01
P2-35
2 25 31831 40 796
3 30 26526 48 663
4 35 22736 56 568
5 45 17684 72 442
6 60 13263 96 332
7 75 10610 120 265
8 90 8842 144 221
9 110 7234 176 181
10 140 5684 224 142
11 180 4421 288 111
12 250 3183 400 80
13 300 2653 480 66
14 350 2274 560 57
15 400 1989 640 50
16 500 1592 800 40
17 600 1326 960 33
18 750 1061 1200 27
19 900 884 1440 22
20 1150 692 1840 17
21 1400 568 2240 14
22 1700 468 2720 12
23 2100 379 3360 9
24 2500 318 4000 8
25 2800 284 4480 7
26 3100 257 4960 6
27 3400 234 5440 6
28 3700 215 5920 5
29 4000 199 6400 5
30 4500 177 7200 5
31 5000 159 8000 5
32 5500 145 8800 3
33 6000 133 9600 3
34 6500 123 10400 3
35 7000 114 11200 0
36 7500 106 12000 0
37 8000 100 12800 0
38 8500 94 13600 0
39 9000 88 14400 0
40 9500 84 15200 0
41 10000 80 16000 0
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Rigid level table for positioning mode (P6-00.0=1)

o Speed Speed loop . Torque Second speed Second
Rigid . . Position command Second . .
grade loc?p integral time loop gain| filtering time | speed loop 1-oop integral pos1t10T1
P0-04 gain constant PL.02 —— gain P1-05 time constant | loop gain

P1-00 P1-01 P1-06 P1-07
P2-35

0 15 50000 24 1326 15 51200 40

1 20 39789 32 995 20 51200 48

2 25 31831 40 796 25 51200 56

3 30 26526 48 663 30 51200 72

4 35 22736 56 568 35 51200 96

5 45 17684 72 442 45 51200 120

6 60 13263 96 332 60 51200 144

7 75 10610 120 265 75 51200 176

8 90 8842 144 221 90 51200 224

9 110 7234 176 181 110 51200 288

10 140 5684 224 142 140 51200 400

11 180 4421 288 111 180 51200 480

12 250 3183 400 80 250 51200 560

13 300 2653 480 66 300 51200 640

14 350 2274 560 57 350 51200 800

15 400 1989 640 50 400 51200 960

16 500 1592 800 40 500 51200 1200

17 600 1326 960 33 600 51200 1440

18 750 1061 1200 27 750 51200 1840

19 900 884 1440 22 900 51200 2240

20 1150 692 1840 17 1150 51200 2720

21 1400 568 2240 14 1400 51200 3360

22 1700 468 2720 12 1700 51200 4000

23 2100 379 3360 9 2100 51200 4480

24 2500 318 4000 8 2500 51200 4960

25 2800 284 4480 7 2800 51200 5440

26 3100 257 4960 6 3100 51200 5920

27 3400 234 5440 6 3400 51200 6400

28 3700 215 5920 5 3700 51200 7200

29 4000 199 6400 5 4000 51200 8000

30 4500 177 7200 5 4500 51200 8000

31 5000 160 8000 5 5000 51200 8000

32 5500 145 8800 3 5500 51200 8000

33 6000 133 9600 3 6000 51200 8000

34 6500 123 10400 3 6500 51200 8000

35 7000 114 11200 0 7000 51200 8000

36 7500 106 12000 0 7500 51200 8000

37 8000 100 12800 0 8000 51200 8000

38 8500 94 13600 0 8500 51200 8000

39 9000 88 14400 0 9000 51200 8000
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T
.. Speed | Speed loop . R Second speed Second
Rigid . . Position command Second . .
loop integral time . ) . loop integral position
grade i loop gain | filtering time |speed loop | . i
gain constant . time constant | loop gain
P0-04 P1-02 constant 1 gain P1-05
P1-00 P1-01 P1-06 P1-07
P2-35
40 9500 84 15200 0 9500 51200 8000
41 10000 80 16000 0 10000 51200 8000
Fast positioning mode rigidity level table (P6-00.0=2)
T
Speed loop . P
. Speed loop . . Position loop command
Rigid grade ] integral time ) ) . Model loop
gain gain filtering time i
P0-04 constant gain P2-49
P1-00 P1-02 constant 1
P1-01
P2-35
0 71 50000 24 20 24
1 80 39789 32 20 32
2 89 31831 40 20 40
3 100 26526 48 20 48
4 112 22736 56 20 56
5 125 17684 72 20 72
6 140 13263 96 20 96
7 157 10610 120 20 120
8 176 8842 144 20 144
9 198 7234 176 20 176
10 221 5684 224 20 224
11 248 4421 288 20 288
12 278 3183 400 20 400
13 311 2653 480 20 480
14 349 2274 560 20 560
15 390 1989 640 20 640
16 437 1592 800 20 800
17 490 1326 960 20 960
18 549 1061 1200 20 1200
19 615 884 1440 20 1440
20 689 692 1840 20 1840
21 771 568 2240 20 2240
22 864 468 2720 20 2720
23 968 379 3360 20 3360
24 1084 318 4000 8 4000
25 1214 284 4480 7 4480
26 1360 257 4960 6 4960
27 1523 234 5440 6 5440
28 1705 215 5920 5 5920
29 1910 199 6400 5 6400
30 2139 177 7200 5 7200

258




Torque

Speed loop .
. Speed loop . i Position loop command
Rigid grade ) integral time . ) . Model loop
gain gain filtering time i
P0-04 constant gain P2-49
P1-00 P1-02 constant 1
P1-01
P2-35
31 2396 160 8000 5 8000
32 2684 145 8800 3 -
33 3006 133 9600 3 -
34 3367 211 10400 3 -
35 3771 189 11200 0 -
36 4223 168 12000 0 -
37 4730 150 12800 0 -
38 5298 134 13600 0 -
39 5934 107 14400 0 -
40 6646 95 15200 0 -
41 6646 95 16000 0 -

9.3.4 Notes

¢ In the fast adjustment mode, the gain parameters corresponding to the rigidity level can be

independently fine tuned.

&  The quick adjustment mode will be configured with a rigid level by default. If the gain does not meet
the mechanical requirements, please gradually increase or decrease the setting.

& To ensure stability, the model loop gain is given relatively small at low rigidity levels. When there are
high response requirements, this parameter value can be increased separately.

¢  When vibration occurs during rapid adjustment, the torque command filter P2-35 can be modified. If
there is no effect, mechanical characteristic analysis can be used to set relevant notch parameters (refer

to 9.7 Vibration Suppression).
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9.4 Auto-tuning

9.4.1 Overview

Auto-tuning is divided into internal instruction auto-tuning and external instruction auto-tuning.
Auto-tuning (internal instruction) refers to the function of automatic operation (forward and reverse reciprocating
motion) of servo unit without instructions from the upper device and adjusting according to the mechanical
characteristics in operation.
Auto-tuning (external instruction) is the function of automatically optimizing the operation according to the
instructions from the upper device.
The automatic adjustments are as follows:

¢ Load moment of inertia

¢  Gain parameters (speed loop, position loop, model loop gain)

¢  Filter (notch filter, torque instruction filter)

9.4.2 Notes

Untunable occasions

¢  Mechanical systems can only operate in one direction.

Setting the occasion prone to failure
¢ Excessive load moment of inertia
¢ The moment of inertia varies greatly during operation.

¢ Low mechanical rigidity, vibration during operation and failure of detection positioning.
¢ The running distance is less one polar distance.
Preparations before auto-tuning
¢ Use position mode;
&  Driver in bb status;
&  Driver without alarm;
¢ The matching of the number of pulses per rotation and the width of positioning completion should be

reasonable.

9.4.3 Operation tools

Internal instruction auto-tuning and external instruction auto-tuning can be executed by driver panel and

XinJeServo software.

Auto-tuning mode Operation tools Limit item
Internal instruction XinJeServo software Linear servo drive upper computer
auto-tuning software
external instruction i Driver firmware needs 4600 and higher
. Driver panel )
auto-tuning versions
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Note: please check the driver firmware version through U2-07.

9.4.4 Internal instruction auto-tuning steps

Driver panel auto-tuning steps
1. The inertia identification is carried out, and the inertia estimation steps please refer to chapter 9.2.4.
2. Enter F0-09, panel display iat-;

I _

Sz T

3. Press ENTER, panel display iat--; servo is in enabled status right now;
Il “
Nin=
4. Press INC or DEC, panel display is tune and flashing, enter auto-tuning status.

5. Driver will automatically send pulse instructions, if the auto-tuning is successful, the panel shows done and

flashing.

¥ —

6. Press STA/ESC to exit internal instruction auto-tuning.

Note: In the process of auto-tuning, press STA/ESC will exit the auto-tuning operation and use the gain
parameters at the exit time. If auto-tuning fails, it is necessary to initialize the driver before auto-tuning again.

B Panel alarm in auto-tuning process

Error code Meaning Reasons

Too large inertia ratio; too weak rigidity of
Err-1 Failure to search for optimal gain mechanism

Please make sure that there is no overrun
Err-2 Overtrip alarm in auto-tuning process and alarm before auto-tuning.

Driver is not in "bb" state at the time of | Please make sure the present status of
Err-6 operation driver.

Err-7 Driver alarmed in auto-tuning process The driver alarm occurs.

XinJeServo auto-tuning steps:

(1) Click on [Self tuning] on the main menu screen of XinJeServo.
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Set the auto-tuning
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interface, configure initial inertia, maximum speed (mm/s), speed loop gain.
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(5) Set the tuning parameters.

Erris

TSRS

Auto-tuning Description
mode
Soft Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically
0

adjusted.

Fast positioning

Make special adjustment for positioning purpose. Besides gain adjustment, the

model loop gain and notch filter are automatically adjusted.

Fast positioning

In the use of positioning, we should pay attention to adjusting without overshoot.

(control Besides gain adjustment, the model loop gain and notch filter are automatically
overshoot) adjusted.
Load type Description
Synchronous Fit for the adjustment of lower rigidity mechanism such as synchronous belt
belt mechanism.
It is suitable for adjustment of higher rigidity mechanism such as ball screw
Screw rod . . . . .
mechanism. If there is no corresponding mechanism, please choose this type.
Rigid It is suitable for the adjustment of rigid body system and other mechanisms with
connection higher rigidity.

(6) Start tuning.

264



F1 —am

gy | A | O

AL
T B

Rl R

© cusit

R LENe o

Iricamms

11214 e R
ri-ez 163

F1 10 I

-1 o

Fliz 4

RSE

(FEE

F2 001 L8
F It
F2-00.3 c

Fa A

265



9.4.5 Related parameters

The following parameters may be modified during auto-tuning. Do not change them manually during auto-tuning.

Effect of value on gain after
Parameter Name Property .
setting
P0-07 First inertia ratio
P1-00 First speed loop gain
P1-01 Integral time constant of the first speed
loop
P1-02 First position loop gain
P2-00.0 | Disturbance observer switch
P2-01.0 | Adaptive mode switch
P2-35 Torque command filter time constant 1
P2-41 Disturbance observer gain
P2-47.0 | model loop switch
P2-49 model loop gain
P2-55 model speed feedforward gain
P2-60.0 | Active vibration suppression switch
P2-61 Active vibration suppression frequency
P2-62 Active vibration suppression gain
P2-63 Active vibration suppression damping
P2-64 Active vibration suppression filtering
time 1 Gain
Active vibration suppression filter time performance Yes
P2-65 5 parameters
The second group of active vibration
P2-66 )
damping
P67 The second group of active vibration
suppression frequencies
P2-69.0 | First notch switch
P2-69.1 | Second notch switch
P2-71 First notch frequency
P2-72 First notch attenuation
P2-73 First notch band width
P2-74 Second notch frequency
P2-75 Second notch attenuation
P2-76 Second notch band width
Inertia  identification and internal
P2-17 _ . .
instruction auto-tuning max speed
P2-86 | auto-tuning jog mode Auto-tuning
setting No
P2-87 auto-tuning min limit position
parameters
P2-88 auto-tuning max limit position
P2-89 auto-tuning max speed
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Effect of value on gain after
Parameter Name Property .
setting

auto-tuning  acceleration/deceleration
P2-90 ;
ime

Note: P2-60~P2-63 are automatically modified in auto-tuning process. Users are not allowed to modify them

manually. Manual modification may lead to the risk of system runaway.
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9.5 Manual adjustment

9.5.1 Overview

Position Speed
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Position control loop diagram (shut down the model loop)
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Position control loop diagram (turn on the model loop)

Servo unit consists of three feedback loops (current loop, speed loop and position loop) from inside to outside.
The more inner loop, the more responsive it is. Failure to comply with this principle will result in poor response or
vibration. Among them, the current loop parameters are fixed values to ensure adequate responsiveness, and users
do not need to adjust.
Please use manual adjustment in the following occasions:

e  When the expected effect can not be achieved by fast adjusting the gain

e  When the expected effect is not achieved by automatically adjusting the gain
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9.5.2 Adjustment steps

In position mode, if the soft mode (P2-02.0=1) is selected by auto-tuning, the function of model loop will be
turned off; in speed mode, the gain of position loop will be invalid.

Increasing response time

1. Reducing the filter time constant of torque instruction (P2-35)
2. Increasing Speed Loop Gain (P1-00)

3. Reducing Integral Time Parameter of Speed Loop (P1-01)

4. Increasing the gain of position loop (P1-02)

5. Improving Model Loop Gain (P2-49)

Reduce response, prevent vibration and overshoot

1. Reduce the Speed Loop Gain (P1-00)

2. Increase Integral Time Constant of Speed Loop (P1-01)

3. Reduce the gain of position loop (P1-02)

4. Increase the filter time constant of the torque instruction (P2-35)

5. Reduce Model Loop Gain (P2-49)

9.5.3 Gain parameter for adjustment

The gain parameters that need to be adjusted:
P1-00 Speed loop gain
P1-01 Integral Time Constant of Speed Loop
P1-02 Position loop gain
P2-35 Torque instruction filter time constant
P2-49 Model loop gain

® Speed loop gain

Because the response of the speed loop is low, it will become the delay factor of the outer position loop, so
overshoot or vibration of the speed command will occur. Therefore, in the range of no vibration of mechanical
system, the larger the setting value, the more stable the servo system and the better the responsiveness.

Parame . ) Modificat )
Name Default setting | Unit Range ) Effective
ter 10n
) <=20P7: 300 i
P1-00 Speed loop gain 0.1Hz | 10~20000 | Anytime At once
>=21P0: 180

® Speed loop integration time constant
In order to respond to small inputs, the speed loop contains integral elements. Because this integral element is a
delay element for the servo system, when the time constant is set too large, overshoot will occur, or the
positioning time will be prolonged, resulting in poor responsiveness.
The gain of the speed loop and the integral time constant of the speed loop roughly meet the following
relationship: P1-00 x P1-01 = 636620.

269



Parame . . . .
¢ Name Default setting Unit Range Modify Effective
er

Speed loop integration | <=20P7: 2653 )
P1-01 ) 0.0lms | 15~51200 | Anytime At once
time constant >=21P0: 4421

® Position loop gain
When the model loop is invalid (P2-47.0=0), the responsiveness of the position loop of the servo unit is
determined by the gain of the position loop. The higher the position loop gain is, the higher the responsiveness is
and the shorter the positioning time is. Generally speaking, the gain of position loop cannot be increased beyond
the natural vibration number of mechanical system. Therefore, in order to set the position loop gain to a larger

value, it is necessary to improve the rigidity of the machine and increase the number of inherent vibration of the

machine.
Parameter Meaning Default setting Unit Range Modify Effective
. ) <=20P7: 480 )
P1-02 Position loop gain 0.1/s 10~20000 | Anytime At once
>=21P0: 288

® Torque command filtering time constant
When machine vibration may be caused by servo drive, it is possible to eliminate vibration by adjusting the
filtering time parameters of the following torque instructions. The smaller the numerical value, the better the
response control can be, but it is restricted by the machine conditions. When vibration occurs, the parameter is

generally reduced, and the adjustment range is suggested to be 10-150.

Default . . :
Parameter Name . Unit Range Modify Effective
setting
Torque command i
P2-35 ] ) 66 0.01ms 0~65535 Anytime At once
filtering time constant

® Model loop gain
When the model loop is valid (P2-47.0=1), the response of the servo system is determined by the gain of the
model loop. If the gain of the model loop is increased, the responsiveness is increased and the positioning time is
shortened. At this time, the response of the servo system depends on this parameter, not P1-02 (position loop gain).

The gain of the model loop is only valid in position mode.

Parameter Meaning Default setting | Unit Range Modify Effective
P2-49 Model loop gain 480 0.1Hz | 10~20000 | Anytime At once
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9.6 Adaptive

9.6.1 Overview

Adaptive function means that no matter what kind of machine and load fluctuation, it can obtain stable response

through automatic adjustment. It starts to automatically adjust when servo is ON.

9.6.2 Notes

¢  When the servo unit is installed on the machine, it may produce instantaneous sound when the servo is
ON. This is the sound when the automatic notch filter is set, not the fault. For the next time the servo is
ON, no sound will be emitted.

¢  When the inertia of the motor exceeds the allowable load, the motor may produce vibration. At this time,
please modify the adaptive parameters to match the present load inertia.

¢ In adaptive operation, in order to ensure safety, the adaptive function should be executed at any time

when the servo enablement can be stopped or turned off urgently.

9.6.3 Operation steps

The factory settings are self-adaptive effective without modifying other parameters. The effectiveness of

self-adaptation is controlled by the following parameters.

) Default . )
Parameter Meaning ] Modify Effective
setting
n.ooo0 Adaptive shutdown Re-power
P2-01 - n.oool Servo bb
n.oool Adaptive open on

9.6.4 Inertia mode and related parameters

The adaptive default parameter is defined as small inertia mode. If the load inertia far exceeds the allowable load

inertia of the motor (such as 60 times inertia of the 60 motor), the adaptive large inertia mode can be turned on.

. Default : .
Parameter Meaning . Modify Effective
setting
n.00oo Adaptive small inertia mode
P2-03 - - - n.0ooo Servo bb | Re-power on
n.1ooo Adaptive large inertia mode
Parameter Meaning Default Modify Effective
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setting
P2-05 Adaptive speed loop gain 400 Servo bb | Re-power on
P2-10 Adaptive speed loop integral 500 Servo bb | Re-power on
P2-11 Adaptive position loop gain 100 Servo bb | Re-power on
P2-07 Adaptive inertia ratio 0 Servo bb | Re-power on
P2-08 Adaptive speed observer gain 60 Servo bb | Re-power on
P2-12 Adaptive stable max inertia ratio 30 Servo bb | Re-power on
P2-16 Adaptive motor rotor inertia coefficient 100 Servo bb | Re-power on
P2-19 Adaptive bandwidth 50 Anytime At once
P6-05 Adaptive large inertia mode speed loop gain 200 Servo bb | Re-power on
P6-07 Adaptive large inertia mode inertia ratio 50 Servo bb | Re-power on
Adaptive large inertia mode speed observer
P6-08 40 Servo bb | Re-power on
gain
P6-12 Adaptive large inertia mode max inertia ratio 50 Servo bb | Re-power on
9.6.5 Adaptive parameter effect
Parameter
Default
small /large Name Range Effect
- value
nertia
Decreasing can improve the inertia
Adaptive speed capacity, but will reduce the
P2-05/P6-05 ) 400/200 | 200~400 ) i )
loop gain responsiveness, which has a great impact
on the responsiveness
Increase can greatly improve the inertia
Adaptive load capacity, and will not affect the
P2-07/P6-07 | . ) 0/50 0~200 i )
inertia ratio responsiveness. Too large will cause
oscillation
Speed observer Decreasing P2-08 and increasing P2-12
P2-08/P6-08 ) 60/40 30~60 ] o .
gain can greatly improve the inertia capability,
Adaptive stable but will reduce the responsiveness, which
P2-12/P6-12 . ) 30/50 30~60 . .
max 1nertia ratio has a great impact on the responsiveness
Adaptive speed Adjust according to need, generally
P2-10 loop integral time | 500 200~larger | increase
coefficient
Adaptive position Adjust according to the need, increasing
P2-11 loop gain | 100 50~200 will make the response fast, reducing will
coefficient make the response slow
Adaptive motor Increasing can improve the servo rigidity,
P2-16 rotor inertia | 100 100~200 enhance the anti-interference ability, and
coefficient solve the running jitter
Adaptive Increasing will slightly improve the inertia
P2-19 ) 50~70 | 40~80 ) ) )
bandwidth capacity of the belt, which has little
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impact on the responsiveness, as an

auxiliary parameter

9.6.6 Invalid parameters when adaptive effective

When the adaptive function is effective (P2-01.0=1), the invalid parameters are shown as below:

Item Parameters Name
P1-00 First speed loop gain
P1-05 Second speed loop gain
P1-01 First speed loop integral time constant
P1-06 Second speed loop integral time constant
. P1-02 First position loop gain
Gain . .
P1-07 Second position loop gain
P2-49 Model loop gain
P0-07 First inertia ratio
P0-08 Second inertia ratio
P5-36 /I-SEL inertia ratio switch
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9.7 Vibration suppression

9.7.1 Overview

The mechanical system has a certain resonance frequency. When the servo gain is increased, the continuous
vibration may occur near the resonance frequency of the mechanical system. Generally in the range of 400Hz to
1000Hz, it caused the gain can not continue to increase. Vibration can be eliminated by automatically detecting or
manually setting the vibration frequency. After the vibration is eliminated, if the responsiveness needs to be

improved, the gain can be further improved.

Note:

(1) Servo responsiveness will change after vibration suppression operation.

(2) Please set the inertia ratio and gain parameters correctly before performing the vibration suppression operation,
otherwise it can not be controlled properly.

9.7.2 Operation tools

Adjustment . . R
d Operation tools Control mode Operation steps Limitation
mode
) ) ) 9.7.4Vibration .
Adaptive XinJeServo Mechanical . All software versions
o ) Suppression  (PC
mode Characteristic Analysis support
Software)
9.7.3 Vibration
Panel vibration suppression Suppression  (fast | None
Auto-tuning Position FFT)
mode XinJeServo Mechanical mode 9.7.4 Vibration | All software versions
Characteristic Analysis Suppression  (PC | support
Software)
Auto-tuning | Panel vibration suppression 9.7.3 Vibration | None
/adaptive suppression  (fast
mode FFT)

274



9.7.3 Vibration suppression (fast FFT)

The function can analyze the mechanical characteristics through the parameter FO-12 on the servo operate panel,
find out the mechanical resonance frequency and realize the vibration suppression.

The complete operation process is shown in the figure below:

; Wait for enable
—_—— — Long press — E— o DPress Sell_orque _ \]-'““e‘f F“\"SS —
1 T S = Sy N N I AN [ | | ENER
T i —— o .

Find fraquency Press

Wrile i suceessul shccessiul ENTER

_ _ 1 OTYT Press E_\TER'l_ |_| |:| |_| |:| Press INCADIEC —
-JU”F___HJUUU RN

Cnable slalus

The operation steps are described as follows:
1. FO-12, long press [ENTER] to enter quick FFT function, it will show “E_FFt”.

2. Press [ENT] to enter torque setting interface, it will show the current setting torque, which is the value of
P6-89. Press [ A1, [ ¥ ] to increase or decrease torque command. When increasing the torque command, it is
recommended to increase it a little bit to avoid severe vibration of the equipment.

3. After setting the torque command, long press [ENT] , enter “read to enable” status, it will show ‘F”.
\I J

4. Press [ENT] , enable, it will show “..run”.
.. i ‘

5. Pressl A1,L ¥ 1 to run forward or reverse and find the resonance frequency. “E_FFt” will shining on the panel

LR RT3

when operation. If the resonance frequency is found, it will show “Fxxxx”, “xxxx” is the resonance frequency. If

failed, it will show “F----""
resonance frequency is found, long press [EN] to set the resonance frequency in the notch filter of servo driver.

T run)

Note: for above each step, press STA/ESC can return to the last step, press STA to exit.
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9.7.4 Vibration suppression (software)

(1) Open the XinJeServo upper computer software and select mechanical characteristics.

28 ar AN di bR A amt pdoam ey ak

(3) Configure the testing conditions, then click [Enable] - [Execute]. After execution, the progress will be
displayed in the lower right corner. After the progress is completed, the curve and the last recognized curve will
be displayed.

276



A rimew
@ rod

= o

b

£ TaeEDi

8wl

(4) Set the filter width (to clearly view the resonance frequency), find the resonance frequency, and if there are
multiple resonance points, write the frequency and bandwidth into multiple notch filters.
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(5) To manually set the notch parameters, you can click on resonance suppression on the main interface and write
the notch parameters into multiple resonance suppression filters. For detailed parameters, please refer to 9.7.7
notch filter.

e N

Hiainig

Tt

0 In both adaptive and auto-tuning modes, if mechanical characteristic analysis is used, the
notch can be set manually. If there are multiple resonance points, the third to fifth notch

can be configured in turn.

9.7.5 Vibration suppression(manual setting)

If the resonance frequency of the mechanical system is known, the vibration can be eliminated by setting the
vibration frequency manually. Please configure the third to fifth notches. The related parameters are detailed in
9.7.6 notch filter.
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9.7.6 Vibration suppression (easy FFT)

This function can analyze the mechanical characteristics through the parameter FO-12 on the servo operate panel,

find out the mechanical resonance frequency and realize the vibration suppression.

The complete operation process is shown in the figure below:

- . Wait lor enable
[ — — Lung press - — = . Dress Geit_orquc — Leng pross -
R U O A D i oz S Y Y I T O o | I RN SR
—_—d —
I [ I e N B N ] |
Press

Find [requency
Wiale i suecessul snecesstl ENTER

ong pres~E\"TER| | | | || | | Tress INCDEC i _ _
T

_ |
Nl F ()
Enabl: status

The operation steps are described as follows:

1. FO-12, long press [ENTER] to enter EasyFFT function, it will show “E_FFt”.

— ZiZi
| N

2. Press [ENTER] to enter torque setting interface, it will show the current setting torque, which is the value of

P6-89. Press [INC] , [DEC] to increase or decrease torque instruction. When increasing the torque instruction, it

is recommended to increase it a little bit to avoid severe vibration of the equipment.

111z ‘

| [ )

P

3. After setting the torque instruction, long press [ENTER] , enter “read to enable” status, it will show ‘F”.
- |

\I_
4. Press [ENTER] , enable, it will show “..run”.
~ur|

5. Press[INC],[DEC] to run forward or reverse and find the resonance frequency. “E_FFt” will shining on the

panel when operation. If the resonance frequency is found, it will show “Fxxxx”, “xxxx” is the resonance

frequency. If failed, it will show “F----"".

6. Whatever it shown “Fxxxx” or “F----", press [INC] , [DEC] can find the resonance frequency again. If the
resonance frequency is found, long press [ENTER] to set the resonance frequency in the notch filter of servo

driver.
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Note: for above each step, short press STA/ESC can return to the last step or exit.

9.7.7 Notch filter

Notch filter can suppress mechanical resonance by reducing the gain at a specific frequency. After the notch filter
is set correctly, the vibration can be effectively suppressed and the servo gain can be continuously increased.

The principle diagram of notch filter is as follows:

A Mechanical system
Amplitude frequency characteristic

Mechanical resonance

frequency
-»>
Frequency
A Noteh characteristics
Notch
— p— gwidth
Notch
L ____c_lepth
>
Frequency

Principle diagram of notch filter

The servo driver has five sets of notch filters, each with three parameters, notch frequency, notch attenuation and
notch bandwidth. The first and second notches are set automatically, and the third, fourth and fifth are set

manually.

The torque instruction filter and notch filter are in series in the system. As shown in the figure below, the switch

of the notch filter is controlled by P2-69 and P2-70.
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o o 12-74 ; F2-77 | i 12-8f] ' 283 |
P2-72 FI-73 P278 | P28l P2-84
P2-73 P2-76 P27 | P2-82 P2-85
) Default . .
Parameter Meaning ) Modify Effective
setting
n.ooo0 First notch off
n.ooo0 Anytime At once
n.oool First notch on
n.o0o00o Second notch off
P2-69 n.000o Anytime At once
n.oolo Second notch on
n.0ooo Third notch off
n.0ooo Anytime At once
n.looo Third notch on
n.ooo0 Fourth notch off
n.ooo0 Anytime At once
n.oool Fourth notch on
P2-70
n.o000o Fifth notch off
n.000o Anytime At once
n.oolo Fifth notch on
i Default i . .
Parameter Meaning ) Unit Range Modify | Effective
setting
P2-71 First notch frequency 8000 Hz 50~8000 | Anytime | At once
P2-72 First notch attenuation 71 0.01dB 50~1600 | Anytime | Atonce
P2-73 First notch bandwidth 0 0.001Hz 0~1000 Anytime | At once
P2-74 Second notch frequency 8000 Hz 50~8000 | Anytime | Atonce
P2-75 Second notch attenuation 71 0.01dB 50~1600 | Anytime | Atonce
P2-76 Second notch bandwidth 0 0.001Hz 0~1000 Anytime | At once
P2-77 Third notch frequency 8000 Hz 50~8000 | Anytime | At once
P2-78 Third notch attenuation 71 0.01dB 50~1600 | Anytime | Atonce
P2-79 Third notch bandwidth 0 0.001Hz 0~1000 Anytime | At once
P2-80 Fourth notch frequency 8000 Hz 50~8000 | Anytime | Atonce
P2-81 Fourth notch attenuation 71 0.01dB 50~1600 | Anytime | At once
P2-82 Fourth notch bandwidth 0 0.001Hz 0~1000 Anytime | At once
P2-83 Fifth notch frequency 8000 Hz 50~8000 | Anytime | Atonce
P2-84 Fifth notch attenuation 71 0.01dB 50~1600 | Anytime | Atonce
P2-85 Fifth notch bandwidth 0 0.001Hz 0~1000 Anytime | At once
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In the adaptive mode, if the vibration is detected, the second notch filter will be
automatically configured.

In the auto-tuning mode, the second and first notches will be automatically configured
if the vibration is detected (the second notches will be preferentially opened when
there is only one vibration point).

Whether in self-adaptive or auto-tuning mode, if the mechanical characteristic
analysis is sued, it belongs to manual setting of notches, please configure the third to
fifth notches.
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9.8 Gain adjustment application

9.8.1 Model loop control

In the self-tuning mode, in addition to the gain of speed loop and position loop, there is also the gain of
model loop, which has a great influence on the servo response. When the model loop is not open, the
servo responsiveness is determined by the position loop gain. When the model ring is open, the servo
responsiveness is determined by the model loop gain. The model loop is equivalent to the feedforward

function in the driver control loop.
When the self-tuning mode is soft, the model loop function will be automatically off. When the
self-tuning mode selects fast positioning or fast positioning (control overshoot), the model loop

function will be automatically turned on.

Self-tuning mode

: Defult . .
Parameter Meaning ) Modify Effective
setting
n.oool Soft
n.ooo2 Fast positioning i
P2-02 - —— n.ooo3 Anytime At once
Quick positioning (control
n.ooo3
overshoot)

Selection of self-tuning mode:

(1) Soft(P2-02.0=1)

This mode does not turn on the gain of the model loop, and the operation is soft. It is suitable for
occasions with insufficient mechanical rigidity and low response requirements.

(2) Quick positioning (P2-02.0 = 2)

This method has the fastest response to setting parameters, but has no special suppression on overshoot.
(3) Quick positioning (control overshoot) (P2-02.0 = 3):

In this way, the setting parameter response is fast, which will inhibit the overshoot.

Load type Explanation
Synchronous | The adjustment is suitable for the mechanism with lower rigidity such as
belt synchronous belt mechanism.
Lead screw It is suitable for the adjustment of high rigidity mechanism such as ball screw
mechanism. Please select this type when there is no corresponding structure.
Rigid The adjustment is suitable for rigid body system and other mechanisms with high
connection rigidity.
Self-tuning Explanation
mode
Soft Soft gain adjustment. In addition to gain adjustment, the notch filter is also adjusted
Automatically.
Fast Make special adjustment for positioning purpose. In addition to gain adjustment, the
positioning model loop gain and notch filter are also adjusted automatically
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Fast Pay attention to the adjustment of no overshoot in the positioning purpose. In
positioning addition to gain adjustment, the model loop gain and notch filter are also adjusted
(control automatically.
overshoot)
) Default . .
Parameter Meaning . Modify Effective
setting
n.oool Soft
P2-02 n.ooo2 Fast positioning n.ooo3 Anytime At once
n.o0oo3 Fast positioning(control overshoot)
Model loop function
: Default . .
Parameter Meaning ) Modify Effective
setting
n.0oo0 Model loop turn off .
P2-47 Anytime At once
n.oool Model loop turn on n.0oo0

Taking the DL6 series servo self-tuning mode and using a 400w servo with 5 times the load inertia as an example:

® Model loop function turns off (soft mode)

Low rigidity and low response

High rigidity and medium response

Speed foedback

Speed instrietion

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Phenomenon: Running jitter, slow response

Phenomenon: smooth operation and fast response

® Model loop function turns on (fast positioning or fast position(control overshoot))

Low rigidity and low response

High rigidity and low response

High rigidity and high response

-

Speed

Feedlack
Speed Wstruclion \

/ \

/ L

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Position loop gain P1-02:700

Model loop gain P2-49:300

Model loop gain P2-49:300

Model loop gain P2-49:4000
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Phenomenon:

slow response

Running jitter,

and slow response

Phenomenon: smooth operation

Phenomenon: smooth operation

And fast response

Note: The above curves only show the effect of the parameters, not the real running curves.

9.8.2 Torque disturbance observation

Disturbance observer can reduce the influence of external disturbance on servo system and improve the

anti-disturbance ability by detecting and estimating the external disturbance torque of the system and

compensating the torque command.

If the soft mode is selected in the auto-tuning mode, the disturbance observer will be closed

automatically, and the gain of the disturbance observer will not change. If the fast positioning or fast

positioning (control overshoot) is selected, the disturbance observer will be opened automatically, and

the gain of the disturbance observer will be modified to 85. The relevant parameters of this function no

need to be set manually by users.

: Default : .
Parameter Meaning ] Modify Effective
setting
n.ooo0 Turn off disturbance observer
P2-00 - n.ooo0 Servo bb At once
n.oool Turn on disturbance observer
) Default . Setting . .
Parameter Meaning . Unit Modify Effective
setting range
Disturbance
P2-41 . % 0~100 Anytime At once
observer gain
9.8.3 Gain adjust parameters
. . . Setting . .
Parameter Meaning Default setting Unit Modify | Effective
range
. ) <=20P7: 300 Servo
P1-00 First speed loop gain 0.1Hz | 10~20000 At once
>=21P0: 180 bb
Integral time constant of <=20P7: 2653 Servo
P1-01 ] 0.0lms | 15~51200 At once
the first velocity loop >=21P0: 4421 bb
. o . <=20P7: 480 Servo
P1-02 First position loop gain 0.1/s 10~20000 At once
>=21P0: 288 bb
. Servo
P1-05 Second speed loop gain 200 0.1Hz | 10~20000 bb At once
Second velocity loop Servo
P1-06 ) 3300 0.0lms | 15~51200 At once
integral constant bb
. . Servo
P1-07 Second position loop gain 200 0.1/s 10~20000 bb At once
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9.8.4 Gain switch

Parameter

Meaning

Default
setting

Unit

Modify

Effective

P1-14.0

n.oooX

n.oooX: gain switching function
switch

0-SI terminal switching gain is
valid(the gain switching condition
parameter is not valid)

1-Perform gain switching according
to gain switching conditions

2-Reserved

P1-14.1

n.ooXo

n.ooXo: Gain switching condition
selection

0- First gain fixed

1- Switching by external SI

terminals

2- Large torque command

3- Large speed command

4 - Speed command changes greatly

5 - [Reserved]

6 - Large position deviation

7 - Position command

8 - Positioning completed

9 - Large actual speed

A - Position command + actual

speed

Anytime

At once

P1-15

Gain switching waiting time

Servo bb

At once

P1-16

Gain switching level threshold

50

Servo bb

At once

P1-17

Hysteresis of gain switching level
threshold

30

Servo bb

At once

P1-18

Position loop gain switching time

Servo bb

At once

Note:

(1) The gain switching waiting time is effective only when the second gain is switched back to the first gain.

(2) The definition of gain switching level threshold hysteresis:

Swilching level threshold hysteresis "

Swilching level threshold

-

(3) The definition of position gain switching time:
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'1-00

[1rst second lirst

(4) Gain switching conditions:

Gain switching condition

Related parameters

P1-
14.1

Condition

Diagram

Notes

P1-15 P1-16 P1-17

The first

gain fixed

Invalid Invalid Invalid

Terminal

switching

Terminal

signal .
= (s

Wutlime
a1 IIEE e
4*———b--1—

frst second first

Switch the gain through
G-SEL signal:

G-SEL invalid, first group
of gain,
G-SEL
group of gain

valid, second

Valid Invalid Invalid

Torque

command

When the absolute value of
torque command exceeds
(level + hysteresis) [%] at

the last first gain, switch to

the second gain.

At the last second gain, the
absolute value of the
torque command is less
than (level - hysteresis)
[%], and then wait until
P1-15 remain in this state,

return to the first gain.

Valid
(%)

Valid | Valid (%)

Speed

command

Speed

wormcl Waiting

[ [_\-‘w‘lcﬁls | ne, )
, Hysteres id
— \
[ ! —
lewel + |
¥

When the absolute value
of the speed command
(level +
hysteresis) [mm/s] at the

exceeds

last first gain, switch to
the second gain.

At the last second gain,
when the absolute value
of the speed command is
than
hysteresis) [mm/s], wait

less (level -
until P1-15 remain in this
state, and return to the
first gain.

Valid Valid Valid
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Gain switching condition

Related parameters

Speed
command

change rate

At the last first gain, when
the absolute value of the
speed command change

rate exceeds (level +
hysteresis) [10mm/s?],
switch to the second gain.
At the last second gain,
when the absolute value of
the speed command change
rate is less than (level-
hysteresis) [10mm/s?], wait
until P1-15 remain in this
state, and return to the first

gain.

Valid

Valid
(10mm/s?)

Valid
(10mm
/s?)

Speed
command
high and
low speed
threshold
[not

supported |

Speed

com m:m(\
Hysterosis

Hysteresms

T

P

F__—_ 1

v_
v
|

Lixcessive 2ain

b

firar

second

At the last first gain, when
the absolute value of the
speed command exceeds
(level-hysteresis) [mm/s],
switch to the second gain,

and the gain gradually
changes. When the
absolute value of the speed

command reaches (level +

hysteresis) [mm/s], the
gain completely changes to
the second gain.

At the last second gain,
when the absolute value of
the speed command is
lower than (level +
hysteresis) [mm/s], it starts
to return to the first gain,
and the gain changes
gradually. When the
absolute value of the speed
command reaches
(level-hysteresis) [mm/s],
the gain completely returns

to the first gain.

Invalid

Valid
(mm/s)

Valid
(mm/s)

Position
offset

Epaad

C(.‘]ll]ll}]lld\
m—

Thesigrgs

allkzl \

W aLiue

B liawg:
¢ IH_Vstcrcais

i

scoond

Valid only in position
mode (other modes are
fixed as the first gain)
When the absolute value of
position deviation exceeds
(level + hysteresis)

[encoder unit] at the last

Valid

Valid
(Encoder

unit)

Valid
(Encod

er unit)
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Gain switching condition

Related parameters

first gain, switch to the
second gain.

When the absolute value of
the position deviation is
less than (level-hysteresis)
[encoder unit] at the last
second gain, wait until
P1-15 remain in this state,

and return to the first gain.

Position

command

Position

vommand \

Wading

e

|
second | lir=l

Valid only in position
mode (other modes are
fixed as the first gain)

At the last first gain, if the
position command is not
0, switch to the second
gain.

At the last second gain, if
the position command is
in the state of 0 which
remains in the waiting
time P1-15, it returns to
the first gain.

Valid

Invalid

Invalid

Positioning

completion

Psalian

[EUTTTRLY
Wil
yd | time

/ N

[

Tasilicning
complilion signal

— - -
fiew | sevul | | firsl

Valid only in position
mode (other modes are
fixed as the first gain)

At the last first gain, if the
positioning is not
completed, switch to the
second gain.

At the last second gain, if
the state of positioning
completion remains in
this state for the waiting
time P1-15, the first gain
is returned. Note: it is
necessary to set the
positioning  completion
detection mode according

to P5-01.

Valid

Invalid

Invalid

Actual
speed

Sppeend

“Thrzshiol v
L\T:n:rer;.ig freback W:.'liliu_q Thishusld
i | YT e sterasis
- - - ld—hl r
Levalh & | |
[UTEER | - Y
nashi ¥ | | +

L -

licsL | secand frg,

Valid only in position
mode (other modes are
fixed as the first gain):

At the last first gain, the
of the
exceeds

absolute value

actual  speed

(level ~ +  hysteresis)

Valid

Valid
(mm/s)

Valid
(mm/s)
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Gain switching condition

Related parameters

[mm/s], switching to the
second gain.

At the last second gain,
when the absolute value
of the inter speed is less
than (level-hysteresis)
[mm/s], wait until P1-15
remain in this state, and

return to the first gain.

Position
command+

actual speed

o command pulss

Command duglivn delov Lime
Tirs| main pulses Seend gain Sesnd paim
when stane when astion whan stble
[ A
| Acoual e | =7 (swiitching lavel-
swilching delay? Al speed | =
Swvilching level
| Actual speed | =izwitching lovel-
Sweilching delaxy i

LR s A

Valid only in position
mode (other modes are
fixed as the first gain):

At the last first gain, if the
position command is not 0,
switch to the second gain.
At the last second gain, the
state in which the position
command is 0 within the
waiting time P1-15,
maintains the second gain.
When the position
command is 0 and the
waiting time P1-15
reached, if the absolute
value of the actual speed is
less than (level) [mm/s],
the speed integral time
constant is fixed at the
second speed loop integral
time constant (P1-07), and
the others return to the first
gain. If the absolute value
of the actual speed is less
than (level-hysteresis)
[mm/s], the speed integral
also returns to the integral
time constant of the first
speed loop (P1-02).

Valid
(mm/s)

Valid
(mm/s)

Valid
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9.8.5 Speed loop P-PI mode switching

(1) Speed control mode switching

) Default . .
Parameter Meaning ] Modify | Effective
setting
0: Do not use mode switching
1: Switching condition based on internal torque
command
2: Switching condition based on speed
n.oooX 1
command
I . . Servo
P1-26 3: Switching condition based on acceleration bb At once
4: Switching condition based on position
deviation
0: Clear the integral of Oasr
n.ooXo | 1: Keep the speed loop integral unchanged and 1
no longer accumulate
Mode Switching - Torque command threshold 200 Servo
P1-27 At once
bb
Mode Switching - Speed command threshold 0 Servo
P1-28 At once
bb
Mode Switching - Acceleration threshold 0 Servo
P1-29 At once
bb
Mode switching - Position deviation threshold 0 Servo
P1-30 bb At once

Asr P/PI mode switching is enabled by default, i.e. P1-26.0=1, and Asr P/PI mode switching is performed based
on P1-27 torque command exceeding 200%.

(2) IP control selection

. Default . .
Parameter Meaning . Modify | Effective
setting

0: PI control Servo

P2-03 | n.oXoo 0 At once

1: IP control bb

P1-31 I-P control switching threshold 100 Servo

bb At once

Note: P1-31=0, the speed loop is equivalent to PI control; P1-31=100, the speed loop is equivalent to IP control.
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9.9 Gain adjustment

9.9.1 Load shaking

The following reasons cause load to shake

1. The instruction is not smooth enough when the load inertia is too large.
Solutions:

(1) Use position instruction smoothing filter P1-25;

(2) Optimizing the instructions of the upper device to reduce the acceleration of the instructions;
(3) Replace the motor with greater inertia.

2. Servo gain is too small, resulting in insufficient rigidity

Solutions:

(1) Increase the gain parameters and rigidity to enhance the anti-disturbance ability.
3. Insufficient rigidity of mechanism and equipment sloshing

Solutions:

(1) Reducing gain parameters;

(2) Optimize the instructions of the upper device and reduce the acceleration of the instructions.

9.9.2 Vibration

The following causes cause machine vibration:
(1) Vibration due to inappropriate servo gain
Solutions: Reduce gain

(2) Mechanical resonance point

Solutions: Setting notch parameters manually or through mechanical characteristic analysis

9.9.3 Noise

In adaptive mode:

(1) Inappropriate servo gain

Solutions: Reduce the adaptive control bandwidth (P2-19).

In auto-tuning mode:

(1) Inappropriate servo gain

Solutions: Under the mode of rapid adjustment, reduce the rigidity level.
Automatic Adjustment Mode: Reducing Model Loop Gain P2-49

(1) Noise due to mechanical resonance

Solutions: Refer to 9.9.2 vibration.
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10 Alarm

10.1 EtherCAT related communication alarm code

Alarm

Reasons Solution
code
E-800 | Inaccurate ESM | The change state demand which cannot | Check the change state request of
demand  error | change from the present state was received. host controller.
protection Init—Safeop The servo alarm can be cleared by
Init—OP setting SM2013+20 * (N-1) or by
PreOP—OP servo panel FO-00=1.
- When the present state is other then OP:
It remains in the present ESM state.
- When the present state is OP: SafeOP
ESC register AL Status Code:0011h
E-801 | ESM undefined | The change state request which does not have | Check the change state request of
request error | a definition (except the following) was | host controller.
protection received.

The servo alarm can be cleared by
1:Request Init State setting SM2013+20 * (N-1) or by
2:Request Pre-Operational State servo panel F0-00=1.
3:Request Bootstrap State
4:Reauest Safe-operational State
8:Request Operational State
- When the present state is other then OP:

It remains in the present ESM state.
- When the present state is OP: SafeOP
ESC register AL Status Code:0012h
E-802 | Bootstrap The following change state request was | Check the change state request of
requests  error | received. host controller.
protection *1) 3:Request Bootstrap State The servo alarm can be cleared by
ESM state after alarm: Init setting SM2013+20 * (N-1) or by
ESC register AL Status Code:0013h servo panel FO-00=1.
E-803 | Incomplete PLL | Phasing servo and communication(PLL lock) | - Check setting of DC mode.
error protection | could not be completed even after the lapse of | -Check whether propagation delay
Is after the start of the synchronization | compensation or drift compensation
process. is correct.
ESM state after alarm:PreOP The servo alarm can be cleared by
ESC register AL Status Code:002Dh setting SM2013+20 * (N-1) or by
servo panel FO-00=1.
E-804 | PDO watchdog | Bitl0 of AL Event Request(0220h) did not

error protection

turn on within the time set by the ESC register

1. Check whether the transmitting
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Alarm

code Reasons Solution
addresses 0400h(Watchdog Divider) and | timing of PDO from host controller
0420h (Watchdog Time Process Data) during | is
PDO communication constant(not stop).
(SafeOP or OP). 2. Check whether the PDO
watchdog detection delay value is
ESM state after alarm: Safe OP too large;
ESC register AL Status Code:001Bh 3. Check whether there is a problem
PDO communication disconnection with the wiring of the EtherCAT
communication cable and whether
there is excessive noise on the
cable. Replace the high-quality
network cable;
4. The communication cable is
reconnected, and the network cable
is suspended and separated from the
power cable;
5. Turn off the interfering
equipment such as welding machine
and then run it again,
To eliminate interference problems;
Cross test to determine the fault
point;
The servo alarm can be cleared by
setting SM2013+20 * (N-1) or by
servo panel F0-00=1.
E-806 | PLL error | Servo phasing and communication(PLL lock) | - Check setting of DC mode.
protection separated during operation in the state of | - Check whether propagation delay
SafeOP or OP. compensation or drift compensation
ESM state after alarm: SafeOP is correct.
ESC register AL Status Code:0032h
The alarm can be cleared through
the servo panel F0-00=1 or the
control power can be disconnected
for reset.
E-807 | Synchronization | After the synchronization processing is | - Check setting of DC mode.
signal error | completed, the SYNCO or IRQ interrupt | - Check whether propagation delay
protection processing occurs above the set threshold compensation or drift compensation
ESM state after alarm:SafeOP is correct.
ESC register AL Status Code:002Ch
The alarm can be cleared through
the servo panel F0-00=1 or the
control power can be disconnected
for reset.
E-810 | Synchronization | If set to cycle synchronization(SYNCO cycle) | Set up a synchronous period
cycle error | is not supported correctly.
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Alarm

Reasons Solution
code
protection The servo alarm can be cleared by
Set synchronization cycle except 500us,lms, | setting SM2013+20 * (N-1) or by
2ms, 4ms servo panel F0-00=1.(Supported
ESM state after alarm: PreOP after 3770)
ESC register AL Status Code: 0035h
E-811 | Mailbox  error | A setup of SMO/1 was set as the unjust value. | Set the Sync manager correctly in
protection accordance with the ESI file
The sending and receiving area of the mailbox | descriptions.
overlaps with SM2/3, and the address of the
sending and receiving area is odd; The servo alarm can be cleared by
Start address of mailbox: | setting SM20134+20 * (N-1) or by
SyncManager(0:1000h~10FFh, servo panel FO-00=1.
SyncManager1:other than 1200h~12FFh
Length (ESC register:0802h, 0803h/080Ah,
080Bh) set up of SyncManager0/1 is
inaccurate
SyncManager0:other than 32~256byte
SyncManager]:other than 40~256byte
Control Register(ESC register:0804h/080Ch)
set up of SyncManager(/1is inaccurate
Set code other than 0110b in 0804h: bit5-0
Set code other than 0110b in 080Ch:bit5-0
ESM state after alarm: Init
ESC register AL Status Code:0016h
E-814 | PDO watchdog | A setup of the watchdog timer of PDO is | Set up detection timeout value of
error protection | wrong. watchdog timer correctly
Although PDO watch dog trigger is effective
(SyncManager: Bit6 which is the register | The servo alarm can be cleared by
0804h set to 1), when the detection timeout | setting SM2013+20* (N-1) or by
value servo panel F0-00=1.
of PDO watchdog timer cycle setup (registers
0400h and 0420h) was less than
"communication cycle *2".
ESM state after alarm: PreOP
ESC register AL Status Code:001Fh
E-815 | DC error | DC setting is wrong. Check setting of DC mode.
protection A value other than the following was set to bit | The servo alarm can be cleared by
2-0 of 0981h (Activation) of the ESC register: | setting SM2013+20 * (N-1) or by
servo panel FO-00=1.
bit2-0=000b; bit2-0=011b
ESM state after alarm: PreOP
ESC register AL Status Code:0030h
E-816 | SM event mode | SM event mode which is not supported was | - 1C32h-01h(Sync mode) should set
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Alarm

Reasons Solution
code
error protection | set up. up 00h(FreeRun), 01h(SM2),
1C32/1C33-01 Set values other than 00, 01 | or 02h(DC SYNCO).

and 02. - 1C33h-01h(Sync mode) should set

- When 000b was set to bit 2-0 of 0981h of the | up 00h(FreeRun), 02h(DC SYNCO),

ESC register, SM2 setting was set to only | or 22h (SM2).

either 1C32h-01h or 1C33h-01h. - Set same value to 1C32h-01h and

ESM state after alarm:PreOP 1C33h-01h.

ESC register AL Status Code:0028h The servo alarm can be cleared by
setting  SM2013+20*(N-1) or by
servo panel F0-00=1.

E-817 | SyncManager2/3 | A setup of SyncManager3 was set as the | The servo alarm can be cleared by
error protection | unjust value. setting  SM2013+20*(N-1) or by

- A Physical Start Address (ESC register | servo panel FO-00=1.

0818h) setup of SyncManager3 is inaccurate.

-Receiving area overlaps with the area for the

transmission.

- The area for transmission/reception of

Mailbox overlaps the

area for transmission/reception of

SyncManager2/3

- Addressing transmission and reception area

is an odd number.

- Start addresses is out of range.

- A Length (ESC register 0812h/081Ah) setup

of SyncManager?2 is inaccurate.

- Different from RxPDO size.

- A Control Register (ESC register

0814h/081Ch) setup of SyncManager2 is

inaccurate.

Set other than 100110b to bit5-0

ESM state after alarm: PreOP

ESC register AL Status Code:001Dh/001Eh

E-850 | TxPDO The data size of TxPDO map is set up | TxPDO data size is set up within 24
assignment error | exceeding 24 bytes bytes.
protection The servo alarm can be cleared by

ESM state after alarm: PreOP setting SM2013+20 * (N-1) or by

ESC register AL Status Code: 0024h servo panel F0-00=1.

E-851 | RxPDO The data size of RxPDO map is set up | RxPDO data size is set up within 32
assignment error | exceeding 24 bytes. bytes.
protection The servo alarm can be cleared by

ESM state after alarm: PreOP setting SM2013+20 * (N-1) or by

ESC register AL Status Code:0025h servo panel FO-00=1.

E-881 | Control mode | - The PDS state was changed to “Operation | Check preset value of 6060h(Modes
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Alarm

Reasons Solution
code
setting error | enabled” when the value set to 6060h (Modes | of operation).
protection of operation) is 0 and the value set to 6061h | The servo alarm can be cleared by
(Modes of operation display) is 0. setting SM2013+20 * (N-1) or by
servo panel FO-00=1.
Unsupported control mode is set to 6060h
(Modes of operation).
A control mode other than position control is
set to 6060h (Modes of operation) in
full-closed control.
ESM state after alarm: It remains in the
present ESM state.
ESC register AL Status Code:0000h
E-882 | ESM - When a PDS state was "Operation enabled" | Check the state transition request
requirements or "Quick stop active", the transition | from higher rank equipment.
during operation | command to other ESM state was received. The servo alarm can be cleared by
error protection setting SM2013+20 * (N-1) or by
ESM state after alarm: A state transition | servo panel FO-00=1.
request from host contoller is followed.
ESC register AL Status Code: 0000h
E-883 | Improper - When EXT1/EXT2 is not assigned to input | The servo alarm can be cleared by
operation error | signal, EXT1/EXT2 was selected in trigger | setting SM2013+20 * (N-1) or by
protection selection of a touch probe (60B8h (Touch | servo panel FO-00=1.

probe function)).
The calculation result of electronic gear ratio
fell outside the range of 1/1000 to 1000 times;

- In the calculation process of electronic gear
ratio, the denominator or numerator exceeds
an unsigned 64-bit size.

- In the final calculation result of electronic
gear ratio, the denominator or numerator

exceeds an unsigned 32-bit size.

- When Z-phase is chosen by trigger selection
touch probe (60B8h(Touch probe

function)) at the time of absolute mode of full

of a

closed.
- When the software limit function is enabled,
a wraparound occurred to

the actual position or command position.

ESM state after alarm: It remains in the
present ESM state.
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Alarm

Reasons Solution
code
ESC register AL Status Code:0000h
E-899 | The program | The EEPROM of the bus is not updated | 1. Update the EEPROM of the bus

cannot access

the
peripherals
correctly

bus

correctly (updated at the factory)
Bus driver related hardware error

2.Contact the agent or manufacturer
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10.2 EtherCAT communication unrelated alarm

10.2.1 List of common alarm parameters

Historical record: "\" means that historical alarms can be recorded. "o" is not recorded.

The column that can be cleared: "V" represents the alarm that can be cleared. "o" represents the alarm that cannot

be cleared.
Property

Whether Servo

Alarm . L power on status

code Code Explanation Historical | Can be s needed when

records | cleared .
to clear the | alarming
alarm
1 | EEEE1 o No Servo run
EEEE 2 | EEEE2 | Communication error between panel o @ No Servo run
3 | EEEE3 | and CPU o No Servo run
4 | EEEE4 o No Servo run
0| E-010 | Firmware version mismatch o o Yes Servo run
3| E-013 | FPGA Loading Error o o Yes Servo run
o1 5| E-015 | Program running error o o Yes Servo run
6 | E-016 | Processor Running Error o o No Servo run
7 | E-017 | Processor Running Timeout o o Yes Servo run
9 | E-019 | System password error o o Yes Servo run
0 | E-020 | Parameter loading error o o Yes Servo run
1 | E-021 | Parameter range beyond limit o \ No Servo run
2 | E-022 | Parameter conflict Y \ No Servo run
3| E-023 | Sampling channel setting error o o Yes Servo run
02 4 | E-024 | Parameter lost \ \ No Servo run
5| E-025 | Erase FLASH error \ \ No Servo run
6 | E-026 | Initialization FLASH error Y \ No Servo run
8 | E-028 | EEPROM write in error Y \ No Servo run
9 | E-029 | EEPROM write frequent alarm \ \ No Servo run
03 0| E-030 | Bus voltage overvoltage \ \ No Servo off
Bus Voltage under voltage J J No Servo run
Low grid voltage
0 | E-040 | Bus voltage under voltage
04 Bus voltage undervoltage caused o \ No Servo off
by power failure of driver

1 | E-041 | Driver power down o V No Servo run
3 | E-043 | Bus Voltage Charging Failure \ \ No Servo off
4 | E-044 | Three phase voltage input phase loss \ \ No Servo off
06 0 | E-060 | Module temperature too high \ \ No Servo run
1 | E-061 | Motor overheating \ \ Yes Servo run
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Property

Whether Servo
Alarm . . power on status
Code Explanation Historical | Canbe | |
code is needed when
records | cleared .
to clear the | alarming
alarm
3| E-063 | Thermocouple disconnection alarm \ \ No Servo run
0 | E-080 | Overspeed alarm \ \ No Servo off
Encoder zero position deviation
08 |2 | E-082 , v ol No Servo off
protection 1
3 | E-083 | Speed command exceeds the limit \ \ No Servo run
0 | E-100 | Excessive position deviation \ \ No Servo run
10 | Bat01 .Sudden. cha.ng'e in  position J N No Servo run
instruction deviation
External UVW  Short Circuit
0| E-110 . . . v N No Servo off
Discovered in Self-Inspection
U phase current overcurrent
11 | 2] E-112 , v v No Servo off
protection
Vphase current overcurrent
3| E-113 . v N No Servo off
protection
13 0 | E-150 | Power cable disconnection \ \ No Servo off
16 1 | E-161 | Driver thermal power overload \/ l No Servo run
5| E-165 | Anti-blocking alarm \ \ No Servo run
20 | 0| E-200 | Regenerative resistance overload \ \ No Servo run
Communication error of absolute
0| E-220 \ \ No Servo off
servo encoder
Too many CRC errors in encoder
1| E-221 o v v No Servo off
communication
Absolute value servo encoder data
3| E-223 v v No Servo off
9 access alarm
Power on encoder multi-turn signal
7| E-227 \ \ No Servo off
data error
Absolute Servo Encoder Value
8 | E-228 v v No Servo off
Overflow
Encoder electrical angle deviation
9| E-229 , v v No Servo off
protection
Timing error in fetching encoder
0| E-240 . N \ No Servo off
position data
4 1 | E-241 | Encoder reponse data is error code \/ V No Servo off
2 | E-242 | Phase searching failed \/ V No Servo run
3| E-243 | HALL status abnormal \ \ No Servo off
4 | E-244 | BISS-C encoder abnormality \ \ Yes Servo off
25 0 | E-250 | Homing error alarm \ \ No Servo off
0| E-260 | Over range alarm \ \ No Servo run
2% 1 | E-261 | Overrun signal connection error \/ l No Servo run
2 | E-262 | Control stop timeout \/ \/ No Servo off
4 | E-264 | Excessive vibration \ \ No Servo run
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Property
Whether Servo
Alarm . . power on status
Code Explanation Historical | Canbe | |
code is needed when
records | cleared .
to clear the | alarming
alarm
5| E-265 | Motor vibration too large \ \ No Servo run
0 | E-280 | Fail to access motor parameters \ o Yes Servo off
28 Error writing data to encoder
1| E-281 v o Yes Servo off
EEPROM
Motor code missing
1| E-311 | (linear motor doesn’t have this \ o Yes Servo off
1 alarm)
Unable to read valid motor parameters
5| E-315 | (linear motor doesn’t have this \ o Yes Servo off
alarm)
32 | 0| E-320 | External terminal emergency alarm \/ V No Servo off
0 | E-340 | STO status is not synchronized \ \ No Servo off
34 | 2| E-342 | STO buffer circuit abnormal alarm \ V No Servo off
3 | E-343 | EDM circuit error \ v No Servo off
10.2.2 Analysis of common alarm types
DL6 alarm code format is E-XX0,“XXmeans main type, “0” means sub-type.
Type Code Description Reasons Solutions
EEEE1 The power supply
EEEE2 voltage fluctuates
Stable power supply to ensure the
3 | EEEE3 greatly, and the panel .
. stability of power supply voltage;
o refresh fails due to the .
Communication Power off and power on again. If the
low voltage
EEEE error between .| alarm cannot be removed, please contact
The panel program is
panel and CPU the agent or manufacturer;
4 | EEEE4 damaged . .
L Check the operation after unplugging
Communication o .
. the communication terminal
enters into an endless
loop
o | 010 Firmware version | Downloaded firmware | Please contact the agent or the
mismatch version error manufacturer
3 | B013 FPGA loading| Program damaged Please contact the agent or the
error Device damaged manufacturer
Program damage
01 4| B014 FPGA Access| Device damage Please contact the agent or the
error Serious external | manufacturer
interference
Program running Please contact the agent or the
5| E-015 Program damage
error manufacturer
7 | E-017 |Processor Program damage Please contact the agent or the
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Type Code Description Reasons Solutions
Running Timeout manufacturer
System password Please contact the agent or the
E-019 Program damage
error manufacturer
Re-energizing can restore default
E-020 Parameter loading | Faliure of parameter | parameters, if there are repeated
error self-checking problems, please contact the agent or
manufacturer.
Setting values are not
Parameter range| | . .
E-021 o within the prescribed | Check parameters and reset them
beyond limit
range
Check whether the parameter settings
. |Conflict of TREF or|meet the requirements;
E-022 |Parameter conflict . . .
VREF Function Settings Under P0-01=4 mode, P3-00 will
alarm when set to 1
. Error setting of custom
Sampling channel . i
E-023 ) output trigger channel or | Check that the settings are correct
setting error T
02 data monitoring channel
(1) If it is single-phase 220V power
supply, please connect L1 and L3.
Parameter Low voltage of power . )
E-024 ) i (2) show E-024 immediately after
conflict grid .
power failure
(3) Resetting parameters
Erase FLASH |Abnormal  parameter
. . |Please contact the agent or the
E-025 |error preservation during
] manufacturer
power failure
Initialization Power suppl
) . PPy Please contact the agent or the
E-026 |FLASH error instability of FLASH
. manufacturer
chip
E.028 EEPROM  write | Voltage instability or|Please contact the agent or the
in error chip abnormality manufacturer
Check the fluctuation of power grid,
220V driver normal voltage range
) 200V ~ 240V, 380V driver normal
Bus voltage | High voltage of power
. . ) voltage range 360V ~ 420V. If the
U0-05 is higher|grid . . L
voltage fluctuation is large, it is
than the actual
recommended to use the correct
preset threshold,
voltage source and regulator.
220V Power e ¢ oxternal i
onnect external regenerative
03 E-030 |Supply Machine x & v

(U0-05>402V)

380V Power
Supply Machine
(U0-05>780V)

Excessive load moment
of inertia (insufficient

regeneration capacity)

resistor, (220V: bus voltage U0-05 =
392 discharge starts, U-05 =377
discharge ends;

380V: U-05 = 750 discharge starts,
U-05 = 720 discharge ends;)

(2) Increase Acceleration and
Deceleration Time

(3) Reduce load inertia
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Type

Code

Description

Reasons

Solutions

(4) Reduce start-stop frequency
(5) Replacement of larger power

drivers and motors

Brake
damage or

resistance
excessive

resistance value

Check the regenerative resistor and
replace the external resistor with the
appropriate resistance value.

Acceleration and
deceleration time is too

short

Extending Acceleration and

Deceleration Time

Fault of

Internal

Hardware
Driver

Sampling Circuit

The AC gear of the multimeter
measures the input value of the servo
LN (R/S/T), which is 220V £ 10% of
the normal value. If the power supply
voltage is more than 220V+10%
(380V+10%), check the power supply
voltage; if the power supply voltage is
normal, then the servo BB state,
monitor U0-05, the voltage measured
by the multimeter * 1.414 < U0-05
(within 10V error), then the servo
driver is faulty and needs to be sent

back for repair.

04

E-040

Bus
Uo0-05 is
than the actual
preset threshold.
220V
supply machine
(U0-05 < 150V)
380V power
supply machine
(U0-05<300V)

voltage

lower

power

Low voltage of power

grid  when  normal

power on

(1) Check the fluctuation of power
grid. The normal voltage range of
220V driver is 200V~240V. If the
voltage fluctuation is large, the voltage
regulator is recommended.

(2) Replacement of larger capacity

transformers

Instantaneous power

failure

Re-energize after voltage stabilization

Fault of

Internal

Hardware
Driver

Sampling Circuit

The AC gear of the multimeter
measures the input value of the servo
LN (R/S/T), which is 220V £ 10% of
the normal value. If <220V + 10%
(380V + 10%), then check the supply
voltage; if the supply voltage is
normal, then servo BB state,
monitoring U0-05, multimeter
measurement voltage * 1.414 > U0-05
(error within 10V), then the servo
driver is faulty and needs to be sent

back for repair

E-041

Driver power

down

Driver power off

Check the power supply
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Type Code Description Reasons Solutions
low voltage of power i
) low voltage of power grid when normal
grid  when  normal
power on
3 | Bo043 Bus Voltage | power on
Charging Failure When the driver is on, please pay
Hardware damage attention to whether there is relay
actuation sound
Three phase|Three  phase input
4 | E-044 |voltage input | power supply is lack of | Check the power supply
phase loss phase
The temperature Re-consider the capacity of the motor,
is too high monitor the U0-02 torque during
(The temperature |Running under heavy |operation, whether it is in the value of
alarm of the load for a long time more than 100 for a long time, if yes,
linear drive motor please chose the large-capacity motor
is related to the or load reduction.
o | E-060 thermistor and Enhance ventilation measures and
only supports ) i reduce environmental temperature;
) Excessive ambient )
PT100 thermistor. Check if the fan rotates when the
temperature . .
Other types of servo is enabled; PT100 thermistor
thermistor are detects high temperature, fan turned on
shielded from this
alarm on the Fan damage Change the fan
upper computer.)
Alarm for  motor Check whether the motor fan is
1 | E-061 |Motor overheat |temperature exceeding|abnormal
140 °C Contact the manufacturer
Check the connection status of external
06 Thermocouple thermocouples;
. . Motor thermocouple . .
3 | E-063 disconnection break Can be disabled when setting motor
reakage
alarm & parameters in the upper computer
wizard;
(1) The maximum speed limit value
P3-21/P3-22 was reduced.
(2) To confirm whether the external
Motor speed too fast force makes the motor rotate too fast,
Overspeed (actual . .
4> whether the pulse input frequency is
speed = too high, and whether the electronic
P3-21/P3-22) .
. gear ratio is too large.
The maximum
0 [E-080 . (1) Check the encoder cable or change
forward speed is
P3-21 and the anewone ]
) (2) Set the servo driver to BB state and
TR FEVETse the driver to U-10. Rotate the motor
speed is P3-22. |Encoder fault ' ,
shaft slowly by hand to see if the value
of U-10 changes normally, increasing
in one direction and decreasing in one
direction (0-9999 cycle display).
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Type

Code

Description

Reasons

Solutions

Parameter setting

When the actual speed is greater than
the P3-21/P3-22 value, an alarm will

be given

E-082

Encoder Zero
position deviation

protection 1

Zero position deviation

of motor encoder

Check whether the three phases of the
power line are connected according to
the phase sequence of UVW

Check the encoder zero position,
the  manufacturer's

please  contact

technical support

E-083

Speed command
exceeds the limit

The speed command in
position mode exceeds
the set value of 13 *
P3-21/P3-22

Check
P3-21/P3-22

Abnormal position command

the set values of

E-100

Position offset

too large

In position control, the
difference between the
given position and the
actual position exceeds

the limit value

(1) Observe whether the motor is
blocked or not.

(2) Reducing the given speed of
position;

(3) Increase the deviation pulse limit
P0-23.

10

E-101

Sudden change of

position command

The

difference

instruction
for cycle

position is too large

Check the given position command
to confirm if any errors have caused
excessive changes in the position
command;

Confirm whether the electronic
gear ratio setting is too large, causing a
sudden change in position command;

Confirm that the target position is
consistent with the position feedback
before mode switching or when the

servo is enabled.

11

E-110

Uvw

Circuit

External
Short
Discovered in

Self-Inspection

Driver UVW  output
short circuit or motor

failure

Measure whether the UVW phase
to phase resistance of the motor is
If the phase
resistance is unbalanced, replace the

balanced. to phase
motor;

Measure whether there is a short
circuit between the UVW and PE of
the motor. If there is a short circuit,
replace the motor;

Measure the UVW output on the
driver side using a multimeter (diode
gear) with a black probe P+and a red
probe to measure UVW; Red probe P -,
black probe for measuring UVW; If
any of the 6 pressure drop values is 0,

replace the driver
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Type Code Description Reasons Solutions
There is a blockage in|Suggest running the motor on an empty
the load section shaft to eliminate load issues
alarm at the moment of| Increase acceleration and deceleration
high-speed start stop time
Check the encoder cable or replace
it with a new one;
Set the servo driver to the bb state
and the driver to U0-10. Slowly push
Encoder problem the motor shaft by hand and check if
the value of U0-10 changes normally,
increasing in one direction and
decreasing in the other direction
(displayed in a loop from 0 to 9999)
There is a blockage in|Suggest running the motor on an empty
the load section shaft to eliminate load issues
alarm at the moment of| Increase acceleration and deceleration
high-speed start stop time
Check the encoder cable or replace
U-phase current it with a new one;
E-112 |overcurrent Set the servo driver to the bb state
protection and the driver to U0-10. Slowly push
Encoder problem the motor shaft by hand and check if
the value of U0-10 changes normally,
increasing in one direction and
decreasing in the other direction
(displayed in a loop from 0 to 9999)
There is a blockage in|Suggest running the motor on an empty
the load section shaft to eliminate load issues
alarm at the moment of | Increase acceleration and deceleration
high-speed start stop time
Check the encoder cable or replace
V-phase current it with a new one;
E-113 |overcurrent Set the servo driver to the bb state
protection and the driver to U0-10. Slowly push
Encoder problem the motor shaft by hand and check if
the value of U0-10 changes normally,
increasing in one direction and
decreasing in the other direction
(displayed in a loop from 0 to 9999)
Disconnect the power supply of the
. driver and check the connection of the
Any phase in UVW of .
Power cable| . power cable. It is suggested that the
15 E-150 | . . driver, cable or motor ]
disconnection multimeter be used to test the

broken

condition. After clearing the errors, the

driver should be re-energized.
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Type Code Description Reasons Solutions
Overload, the actual
operating torque
exceeds the  rated
torque, and continuous
operation for a long
time. (Monitor UO0-02|Increase the capacity of drivers and
to check the actual|motors. Extend the acceleration and
operating torque. If the|deceleration time and reduce the load.
motor is in normal | Monitor the U-00, whether it is running
operation, it will not|over speed.
jam or jitter. If the
U0-02 is longer than
100, it will be
considered  improper
selection of the motor.)
Mechanisms are| . . ) . .
. Eliminate = mechanical  distortion.
impacted, suddenly
i . Reduce load
weighted and distorted.
Check the UVW connection of power
cable to see if there is any phase
Wrong  wiring of| sequence error.
encoder cable, power|The multimeter is used to measure
16 Driver  thermal cable or broken wire or|whether all the encoder cable are on.
E-161 loose pin of connector | Check whether the plug is loose, for

power overload

plug

machine vibration, whether the plug
has shrinkage pin, virtual welding,
damage.

In multiple mechanical
wirings, incorrect
connection of motor
cable to other shafts
leads to  incorrect

wiring.

Detection of servo wiring, the motor
cable, encoder cable are correctly

connected to the corresponding shaft.

Poor gain adjustment
results in motor
vibration, back and
forth swing and

abnormal noise.

Readjustment of gain parameters

Driver or motor

hardware failure

There are servo cross test or motor
shaft F1-01 trial
operation, F1-00 jog run can not rotate

empty on site,
uniformly;

Replace the new driver or motor

E-165

Anti-blocking
alarm
Judging that the

(1) Machinery is
impacted, suddenly
becomes heavier and

Eliminate the factors of mechanical
distortion. Reduce load

Monitor the actual output torque
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Type Code Description Reasons Solutions
current motor distorted, range of U0-02 and check if the torque
output torque is | (2) The parameter limit value is set reasonably.
greater than setting is unreasonable.
P3-28/P3-29
(internal
forward/reverse
torque limit), and
the time reaches
P0-74 (unit ms),
and the speed is
lower than P0-75
(unit 1mm/s).
High Voltage
Fluctuation in Power |Stable the input voltage
Grid
Selection of .
) . Replacement  of  higher  power
regenerative resistance . .
. regenerative resistors
is too small
Acceleration and : )
] . . Extending Acceleration and
deceleration time is too ” .
Deceleration Time
short
. The AC gear of the multimeter
Regenerative the input val ¢ h
20 £-200 | resistance measures the 1nPu Ya ue of the servo
LN (R/S/T), which is 220V = 10% of
overload
the normal value. If the power supply
voltage is more than 220V+10%
(380V+10%), check the power supply
Hardware damage voltage; if the power supply voltage is
normal, then in servo BB state, monitor
U0-05, the voltage measured by the
multimeter * 1.414 < U0-05 (within
10V error), then the servo driver is
faulty and needs to be sent back for
repair.
Check whether the value of UO0-54
increases rapidly. If yes, the encoder
circuit is disconnected.Disconnect the
power supply of the driver, check the
Communication connection of the encoder cable, if
error of absolute|Unconnected encoder|there 1is cable loosening, it is
22 E-220

servo encoder

cable or poor contact

recommended to use the multimeter to
test the conduction condition; after
eliminating errors, power on again

Hot plugging is strictly prohibited, and
special cables are required for tank

chains.
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Type Code Description Reasons Solutions
Check whether the value of U0-79 and
. UO0-54 increase. If yes, the encoder is

Received encoder data|, i
interfered. Encoder wire and strong

errors, and the number o
power do not have the same pipeline

of errors exceeds the| . . ) )

. | wiring; install filter on servo driver
number of error retries ] ) )
) power input side; encoder wire sleeves

of encoder registers o .

PO-56 magnetic ring; shut down welding
machine type of equipment with large
interference
Need to check if the cable uses twisted
pair shielded wire, etc, strong and weak
electricity should be separated, and
power cables and encoder cables

Too many CRC . should not be tied up. The motor and
) Encoder is interfered| .
1 | E-221 |errors in encoder| . . driver should be well grounded.
o with noise .
communication Encoder cable sleeve magnetic ring.
Turn off equipment with high
interference such as welding machines
to determine the source of interference.
Isolate the interference source.
Encoder electrical .
. Check the zero position of the encoder,
angle zero position
9 | E-229 o Encoder zero offset please contact the manufacturer's
deviation .
. technical support.
protection
C cati Restart the drive;
ommunication
) Check the wiring of the
abnormality of servo o
o ) . transmission cables to ensure that
Timing error in |drive encoder; .
) . . |strong and weak electricity are
0 | E-240 |fetching encoder Encoder signal is )
.. . separated and wired separately;
position data interfered; )
Separate power supply for high
Encoder .
. current equipment;
malfunction )
Good grounding
. Check the wiring of the
Received encoder L.
24 transmission cables to ensure that
data error; .
Encoder . . |strong and weak electricity are
. Encoder signal is )
1 | E-241 |responding data]|. separated and wired separately;
] interfered .
scrambling Separate power supply for high
Encoder .
. current equipment;
malfunction )
Good grounding
Check for blockage;
Phase search | ABZ encoder phase © & .
2 | E-242 . ] . Is the encoder resolution set
failed finding failed
correctly;
3 | E-243 |HALL status | HALL sensor error Check if the installation and wiring of
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Type

Code

Description

Reasons

Solutions

€Iror

the HALL sensor are normal

E-244

BISS-C

reading

encoder
head
abnormality

BISS-C
abnormality

encoder

Check if the BISS-C reading head is
functioning properly

25

E-250

Homing error

P9-15 is not zero
and the total homing
time exceeds the time
set by P9-15;
@ New

function

homing
parameter

setting error

Increase P9-15;

Ensure that the direction of the
mechanical offset (P9-19, P9-20) is
opposite to the homing direction;

(3)  Check if there is a problem with
the origin signal;

(4) Check the parameter settings of
the new homing function

E-260

Over range alarm

Overrun
detected

overrun

signal  was
the

processing

and

mode was configured to

alarm

If you do not want to alarm

immediately when the overrun occurs,
you can change the overrun signal
processing mode.

E-261

Overrun  signal

connection error

(1) When the motor is
in forward rotation, it
encounters reverse
overrun signal.

(2) When the motor is
in reverse rotation, it
encounters forward

overrun signal.

Check over-run signal connection and

over-run terminal allocation.

26

E-262

Control stop

timeout

(1) Excessive inertia
(2) Stop timeouts too
short

(1) Reduce

motor;

inertia or wuse brake

(2) Increase the stop timeout time
P0-30

E-264

Excessive

vibration

(1) Oscillation caused
by external forces

(2) Load inertia is large
and the setting of load
inertia ratio is wrong or

the gain is too small,

which leads to the
oscillation of
positioning.

(1) Check the source of external force
to see if there are any problems in
mechanical installation;

(2) Increase the servo gain to improve
the anti-disturbance ability;

(3) Acquisition speed curve analysis;
When the first three peaks are
convergenced after pulse instruction
completed (0.8* | first peak | > | second
peak | and 0.8* | second peak | > | third
peak |), the driver should not alarm,
which can adjust the relevant threshold.
When the first three peaks speed are
not less than 300mm/s for three
consecutive times after the completion
of the pulse instruction, the driver will

alarm.
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Type

Code

Description

Reasons

Solutions

Excessive motor

E-265 | . . Mechanical vibration Check the motor installation
vibration
After professional personnel
confirm that the driver and motor are
compatible and can be used together.
. Check the connection of the
Motor matching .
encoder cable, measure the continuity
error;
Failed ¢ i @ Th 4 bl of the encoder cable, or replace the
aile 0 rea
E-280 ) © eheodel cable encoder cable to check.
motor parameters |is not connected or .
. . (3 Check whether the driver and
wired incorrectly, or the )
. motor are normal. You can determine
cable is loose . . .
28 whether it is a problem with the driver
or motor body by replacing it with a
new one. It needs to be sent back to the
manufacturer for inspection.
On the premise that the driver and
. motor are matched and can be used
Error writing data . D
Request to write | together, read the alarm shielding
E-281 |to encoder . o
EEPROM failed position of motor parameters through
EEPROM
P0-53, and set the motor code of P0-33
correctly
Check if there are alarm output signals
. . . from other drivers connected to the SI
Driver cascading | Terminal emergency | . . .
32 E-320 . input terminal of the driver, and
alarm alarm function S ) ]
prioritize  processing  this  alarm.
Correctly setting parameters P5-68
Ensure that STO1 and STO2 are
disconnected simultaneously;
£.340 STO status is not|STO1 and STO2 input If a certain STO is still in a high
synchronized states are inconsistent | level state after disconnecting the 24V
power supply, please contact the
34 original factory technical support.
STO buffer
o STO buffer circuit|Please contact the original factory
E-342 |circuit abnormal . )
abnormality technical support.
alarm
L EDM output signal |Please contact the original factory
E-343 | EDM circuit error )
error technical support.
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10.3 Alarm read

0000H ~ FEFFh is defined according to IEC61800-7-201.

FFOOh ~ FFFFh can be defined according to users, as follows.

The lower 8 bits of the defined value (FFOOh ~ FFFFh) shown in the following table indicates the main code of
the alarm number of the servo abnormal (alarm). (the secondary code of the alarm number is not read.)

In addition, the main code of alarm number is represented by hexadecimal number.

Index | Sub-Index | Name/Description | Range | DateType Access PDO Op-mode

603Fh 00h Error code 0~65535 Ule6 ro TxPDO All

Now the alarm of the servo driver (only the main number).
When the alarm does not occur, it will display 0000H.
When an alarm occurs, an alarm is displayed.

FF**h

Alarm (main) No. (00h ~ FFH)

(Example) FFO3h ... 03h=3d E-030 (overvoltage protection) occurs

FF55h ... 55h=85d E-850 (TxPDO configuration error protection), E-851 (RxPDO
configuration error protection)

any one of them occurs

As an exception, A00Oh is displayed in the case of E-817 (Syncmanager 2/3 setting error).

Alarm code can also be read through SDO instruction. U1-00 corresponding object dictionary is 0x3100. The

command is as follows:

MO
} il i EC_SDORD K0 H3100 K0 DO D2 M0 H

Read the value in slave object dictionary 0x3100: 00 (current alarm code) with station number 0 to register DO.
(Refer to XDH/XLH motion control manual for the specific use of this instruction)

10.4 Alarm clear

Reset method of protection function associated with EtherCAT that can be cleared in case of abnormal (alarm)
The following methods can be used for abnormal (alarm) clearing no matter which method.

In addition, for protection functions other than EtherCAT association, please refer to the basic function
specifications of technical manual.

Method  : bit4 (Error Ind ACK) of AL control is set to "1".
After that, bit7 of 6040h (control word) is cleared by setting 0—1 (sending Fault result command).

After the alarm is cleared, the PDS status is converted from Fault to Switch on disabled.

Method  : carry out abnormal (alarm) clearing by servo driver (panel FO-00, upper computer software).
After the alarm is cleared, the PDS status is transferred from Fault to Switch on disabled.

Method  : the external alarm clear input (A-CLR) of servo driver changes from OFF state to ON state.
After the alarm is cleared, the PDS status is migrated from Fault to Switch on disabled.
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Method  : Clear the alarm through SDO instruction. The object dictionary corresponding to F0-00 is 0x4000.
The command is as follows:

MO
} M | EC_SDOWR K0 H4000 K0 D0 K2 D2 M0 H

When an alarm occurs, write 1 to DO to clear the alarm.

(Refer to XDH/XLH motion control manual for the specific use of this instruction)

313



11 Applications

11.1 XINJE XG2/XDH and DL6 EtherCAT communication

This communication case takes DS5C1-20P4-PTA as an example, and the bus

configuration of DL6-2003/2006 (- GS) is the same as DS5CI.

11.1.1 System configuration

Name Model Quantity Note
Software Xinje PLC software 1
Xinje servo DL6-2003(-GS) 1
Cable JC-CB-3 some Connect servo and PC

11.1.2 System topology

EtherCAT

The DL6 drive network port plug follows the bottom in and top out standard, for example: the main station leads
out the network cable and connects it to the IN network port of the first drive, leads out the network cable from
the OUT network port of the first drive and then connects it to the IN network port of the second drive, and so on.
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11.1.3 Debugging steps

Debugging various EtherCAT bus control modes, taking H motion as an example (in PLC programming software
versions 3.7.14 and above, H motion is default), SFD811=1).
1. Connect PLC.
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2. Configure EtherCAT.
2.3 PLC Communication

54:: PLCIETA,

l. %H Ethercathlaster I

3--3 Motion control(H movement)
@ Axis configuration
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3. Confirm the PDO that needs to be configured in this mode in the [Expert Engineering Data].

1)CSP mode operation example

CSP control mode associated object

Register Note Unit

Position setting, Modification via I0 mapping in CSP mode is | Command
RXPDO[0x607A] | . .. o
invalid, which is controlled by NC module

unit

TXPDO[0x6064] | Position feedback (motor actual position) Command
unit

TXPDO[0x606C] | Speed feedback Command
unit/s

RXPDO[0x6060] | Control mode is CSP (Periodic Synchronization Position mode),

set its Value to 8

Click [scan] or [add] in the EtherCAT interface, [ generall] interface please use default settings.

Medod L Click Scam tw Genersl | Expert orocess data | Launch paramsters | 10 Mapping | COE-Onine | ESC Reg
g dulorratically soan e shive spatia - "
Masler
_’:._: Maater| Wicthod 2 Righ= olick on 7.0 o 1 Y| FincM A 5 s
Master: to.add dricesand | n i = = :
wamEly sfEE wReans |
Save ¥
StationiD:0 XINJE DSEC1 C2E Drive Rz, SM Watchdog: |+ FuncModeule. Servo Moduie v
Slave ifomation nt
Stafe Machine
Curvent Qle
Feguesied State
Emor Message

Read Witz Actvmz OK || Canes

Click [ Expert process data]l—[PDO assign ], select 1600, 1A00. (The default configuration can meet the basic
use of CSP. If necessary, other PDO parameters can be added.)
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felzd2 120 2d T«PLO Mappirg
LR b #0203 120 24 T«PCO Meppirg
F=41 0 B solect 1600~1603
[ #16M
C #1607
L adem - -
©PDO; | Acd Cdit Delete Moveup Mavedown
ke Sl Siee D=t Mane Type
Peslasi 20 ] Contral Word LNl
natma | 4o 20 I5raetPostion LN
AR 4n &0 Target Vianicity RINT
A7 20 na Target o 18 INT
#3063:00 10 20 NadelCperstion SINT

[X defzull PDO lisL, induding basic operalion paramelers, can
add or deleta as your needs

Scan General | Spet process dsta | Launch paramsters | ) Mapping | COEDrine | ESC Feq
e - Add Edit Delete Meveup Move down 6060=8 Is C.8F mode
PLC Master Row  |hdex: mibindex Hame 'u'ﬂ/rAa len Emor et Frorsjump  Netrow  Motss
1 606000 Modes of operation B 8 I rl 0 Op mode
Save 2 ezl Interpotstion) time pencd 100 8 [l 1 0 Intemolstion time pericd
—SationlD 0 ANIE-DSECT Cok Diive Re.. 1 a2 Intemmelstion fme ndex 5. 1 N O 0 Itemolstinn tme ndex

\ 60C2 value means synchronization

period is 1000us

The startup parameters will be assigned to the object dictionary when the PLC is powsrsd
on. In addition to these three parameters, other parameters can be added as required.

Read Wirie mur.el oK Cancel

There are three default configurations in the startup parameters, among which 6060h is the slave operation mode,
with a default value of 8 (CSP mode); 60C2-1 and 60C2-2 are synchronization unit cycles, 60C2-1 is the value of
synchronization unit cycle, and 60C2-2 is the unit of synchronization unit cycle. For example, the default
synchronization unit cycle is 100 x 10-s, which is 1000us. (This parameter will automatically change with the
synchronization cycle of the main station configuration and does not require manual modification).

[ 10 mapping] default start address is HD10000, which can be changed if necessary.
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After setting all the parameters, click [write] — [activate] — [OK1] . The parameters will take effect after

the activation is successful.

. Scan | Genersl | Bxpert process deta | Launch peremeters | 10 Mapping | COE-Onire | ESC Feg|

Master Addess | The starting address can be modified

PAL Mader incsx Sublds Hame Addioea Tros it lerigih Value

e T HEM0DY Contml Word HO10000 UINT 16

 GaionlD O XMEDSAC CoE Ohve e, || T H607ATD  TorgesPoster HO15002 DINT n
= MeBOFF. 00 Targat Velociy HO10004 DINT 2
SmEON 00 TegeiTorgse HO10006 INT 18
- PRl U0 Mode(¥Upsration HO10008 SiNT g
0 ME04L00  Status Wod: HO15010 UINT 16
GBE06E00  AdusiPastion HO10012 DINT 2
GE0ECO0  Veloty actud valus HD10014 DINT 2
EmE07700  AcualToroue HD10016 INT 18
G mE06TI ModeOfUperationDissay HOT0018 SINT !

The address will be automatically amranged. and the duplicats address will
report an error and automatically select the non duplicate address

click write and activate after parameter sattings

Vire Activate

Cancel

The register can be selected as either D power-off hold or HD power-off hold, with HD being the default.

The offset starting point can be modified, with a default of 10000.
After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages.
Confirm that the instruction channel (SFD8001+300*N) in the axis configuration parameters is Ethercat

(register value is 0).

o
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= Write  System Settings
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Furction name Process date L4
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— Control Word Lnassignen
— Ta-gat Pastinn LnagRigned
— T gl Vielocty Litissigeyd
— Target Teroue unassigned
— Wex Mator Spocc unaazigned
— Wrodes of operatian Lnassigned
— Pogilion Offzet Lnasgignad
E-teul idevase oo conbwhe )
I Status Word Lnassigned
— Actual Poaition unaazignod
— Actual Vaibcty Lnassignen
— Actual Torgus Lnasgignad
— Wudes ol vperalion Disolay Litissigeyd
— Digital npws Lunassigned w“
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In CSP mode, the current given position can be monitored through HD10002 (mapping of 607Ah), the current

actual position of the motor can be monitored through HD10012 (mapping of 6064h), and the current actual speed

318




can be monitored through HD10014 (mapping of 606Ch).

—11 | ST

e S BRET

PLC1-E/RkE= a
el - | Bl B Be =5 | L TR Bl BR

k=% HitEE #A AR e 2

@ ho on BIT fir e
W 1Mz0 OFF BT fiz BER RIS

i—di HD300 131072 LREAL == ERRaE

— @ HD10002 131072 DINT = Station I0:0 #x6074:0,Target position

|— & HD10008 8 INT H= Station ID:0,#¢6080:-0,Modes of operation

i—@ HOD10012 131072 DINT = Station 100 #x6064:0, Position actual value

5—¢ HD 0004 0 DINT = Station 1D:0 #x60FF: 0 Target velocity

— @ sroen 1 INT B IEEEHIAS : - - AR

+  When M20 goes from OFF to ON, perform periodic position control on the axis specified by HD300. After
successful execution, M21 is set to ON to indicate that the axis is in a periodic control state. By periodically
assigning values to HD300, control of the axis is achieved.

+ Before triggering the command, please ensure that the value of HD300 is the same as the current position,
otherwise the position will generate a step.

+ Periodic position control requires periodic writing of the target position value into the register, with no
significant changes in position, to avoid causing the axis to fly due to a large difference between the given

cycle position and the previous cycle position.

2)CSV mode operation example

CSV control mode associated objects

Register Note Unit
RXPDO[0x60FF] Target velocity Command
unit/s
TXPDO[0x6064] Position actual value Command
unit
TXPDO[0x606C] Velocity actual value Command
unit/s
RXPDO[0x6080] Max motor speed ,can be modified online through COE-Online r/min
RXPDO[0x6060] Control mode is CSV (Periodic Synchronous Speed Mode), set -
its Value to 9

Click [scan] or [add]) in the EtherCAT interface, [ general] interface please use default settings.
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sean | Genral | open process dxz | Lauicn pammete | 10 Mapona | Lijknine | 50 e |

Madar
PLE Master ey — W @ FurcMappingticm: § i
Szve
— Dhation I 0 AINJEDSECT CuE Tive Re SM Watehdlea: Ivi fincMedale:  (Senvobodde v
Seve bioweron | e
Stale Machine
Cursrt State
foguetied Stoie
Ermer Megeage

Click [Expert process data] — [PDO list], select 1600, 1A00. (The default configuration can meet the basic
use of CSV. If necessary, other PDO parameters can be added.)

Genera  Fxpertpmeess data  Launch parsmeters 10 Mapping  CCECnine  25C Reg
© PDO hisl

: Scar

SynzManager

Waster
PLC Maser

el RePTH) Mapping
A FxPTIC Manping
&h FePOO Mzpping

._Sb\‘ﬂ_
Station| D-0 #1ME-C55C1 Cal Driva M.

#1200 130 13t TR0 Nasging 3
not over 32 bytes a0l 120 2nd %300 Mapaing
iaD2 120 3d TePLO Mappirg
LD #1:03 1240 £h TePCO Mappirg
=40 5 B colect 1600~1603
[ 16
#1607
L #6013

C PO |Acd Cdit Delete Mowveup Maove down

Iritkex Sudilla Sier D=t Maire Type

Fralddii 24 L2} Control Wod LIt
e ST ] a4 24 largetosition L
BarfiF= 40 &0 Target¥enciy FINT
Hheali 710 n N Target oy ee INT

#e3063:00 10 20 MadeCHC peration
[ X defzull PDO lisL including basic operalion paramelers, can

add or delete as your needs

Cmpot || Byet || Real || Wae | davas | [ 06 || cowd

Confirm 6060h value in [Launch parameters] is 9.
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Scan | General | Expert orucess dete  Launch parameters | 10 Magping | COEChine | ESC Aea|
Master Add Edit Delete Moveup Movedewn SV mode
FLC Master Fow  Indaxe subindex Name \a%l/ Btalen Fmorsext  Emoeajump  Nestmw  Notas
1 606000 Modes of operaion 9 8 1 [ 0 Op miode
Sigve 2 Aecz0 Intempolation sme period 8 1 [ 0 Fterpolation time pedod
—AatonlD.0ANEDSSCT CoE Dive Re ||| 3 avgoc20z tspolston sme index. -3 8 | O i hteralaton tme index
Read || Ve || Adivee || OK || Cawed |

[ 10 mapping] default start address is HD10000, which can be changed if necessary.
After setting all the parameters, click [write] — [activate] — [OK1] . The parameters will take effect after
the activation is successful.

- Sean | Genersl | Expen process dta | Launch parameters | O Mapping | COE-Orine | ESC Feg|

Master Addess | The starting address can be modified

PAL Mader oSk Nme Addrees TR Bitborgih Valus

Save - EeBNE0 0 Cantml ‘Wad HD10000 LINT 16

— SrtioniD 0 XINJEDISECT CoE Drive Be.. TAWﬁm Tanget Postinr: HO10002 DINT »
S WGOFFD0  TametVelocty HD10004 DINT 2
GBI  TegsToe HO10006 INT 18
S-GOE0L0 ModeOfOperation HO10008 Siney g
G AGO4T0  Stetus Word: HO 10010 UINT 16
SSE06400  ActuslPastion HD10012 DINT 2
GMEECDD  Velooty sotud valis HD12014 DINT ")
EHE0T700 ActualTorue HD10016 INT 16
G HG06T00  ModeOfOperationDisoiay HD10018 SINT ]

The address will be aut; tically amranged. and the duplicate address will
report an error and automatically select the non duplicate address

click wirlte and activate after parameter sattings

| et ||| wae || Awvme | ok | coed |

After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages. After the state is
switched to OP, 6080h (maximum motor speed) can be modified through COE-Online.

After enabling ON, HD10000 (mapping of 6040h) will indicate the slave enable status from 6 — 7 — 15,
which can be assigned a value to HD10004 (mapping of 60FFh) as the given speed in CSV mode (real-time speed
interpolation can be achieved by modifying HD1004 in 19900 interrupt).
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In CSV mode, the current given speed can be monitored through HD10004 (mapping of 60FFh), the current
actual position of the motor can be monitored through HD10012 (mapping of 6064h), and the current actual speed
can be monitored through HD10014 (mapping of 606Ch).

e RN YIS T 1}
Tse it}

Eljigrsn oo THRER
PLCT-EERT X
Y=l - | B0 X B 25l | HE OTE Sl 5F
&R HiEE #E mAHbIbER e =
—~& W0 BT fir g
— & M30 OFF BIT fiz R AT
& HD400 131072 LREAL M= EERERE
= & HD10002 43651646 CINT W= Station ID-0,#x8074A:0 Target position
— @ HD10004 131072 DINT W= Station ID:0 #x60FF.D, Target velocity
— @ HD10008 ] INT =<l Station ID:0 #xB060:0,Modes of operation
@ HD10014 130722 DINT W= Station 1.0 #xE06C.0, Velocity actual valug
@ HD10012 43651122 DINT W= Station I0:0 #x6064:0 Position actual value
@ sFosn 1 INT Hx EEMEHITNEG: 0-EREL 1-ATIERES
3)CST mode operation example
CST control mode associated object
Register Note Unit
RXPDO[0x6071] Target torque 0.1%
TXPDO[0x6064] Position actual value Command unit
TXPDO[0x606C] Velocity actual value Command
unit/s
TXPDO[0x6077] Torque actual value 0.1%
RXPDO[0x6080] | Max motor speed r/min
RXPDO[0x6060] Control mode is CST (Periodic Synchronous Torque Mode), -
set its Value to 10

Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.

Scan

Gonersl | Fapert prcren it | Launch pesamrters | € Mappng | COF Onirs | E5C Reg

Master
FLE Momter Offpes tameLak. 500
Seve
SationlD0 XINIE-DSSC1 CoF Dive Re SM Watchdor: [
Slave Infermaton e
Saie Machine
Curert State
Feguested Sials
Emar Messags

FuncMappingium: 0 CH
FncModeis Servn Madkde v
Fead Wrie Achvele oK Cearced
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Click [Expert process data] — [PDO list] , select 1600, 1A00. The default configuration can meet the basic
use of CST. If necessary, other PDO parameters can be added. For example, add 6080h to modify max motor

speed and limit the torque.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg

SyncManager ———
Index Size Name Sign M
SM Size Type
: -
1 #1601 60 and RxPDO Mapping present selected list
. #1602 60 %d RxPDO Mapping
#1603 40 #h RxPDO Mapping
#1200 130 1st TxPDO Mapping 3
#x1a01 120 2nd TxPDO Mapping
PDD Assign #1a02 120 %d TxPDO Mapping
¥ #1600 click SM2, select 1600~1603 | | 1203 120 &h TPDO Mepning
[] #1601 click SM3, select 1AD0~1AD3

L] #3602 goga it select 1600, 1A00 | -
[] #1603  PDO: Add Edit Delete Moveup Move down

Size Offset Name Type
20 0.0 Coritrol Word UINT
40 20 TargetPosttion DINT

40 60 TargetVelociy DINT
20 10.0 Tanget Torque INT

1.0 120 ModeOfOperation SINT

m Max motor speed UDINT

PDO add 6080h to modify max motor speed

Confirm 6060h value in [ Launch parameters] is 10.

| Genera | Expet pocess data | Launch parameters |10 Mapping | COE-rine | ESC Reg|

Add Edit Delete Moveup Movedown CST mode
Row  Index: subindex Name Vd%leﬂ Error -> exit Emor->jump Nextrow  Notes

1 #x6060-00 Modes of operation 10 8 O O 0 Op mode
2 #x60C2:01 Interpolation time period 100 8 O | 0 Interpolation time period
3 #x60C2.02 Interpolation time index -5 8 O O 0 Interpolation time index

[ 10 mapping] default start address is HD10000, which can be changed if necessary.

After setting all the parameters, click [write] — [activate] — [OK1] . The parameters will take effect after
the activation is successful.
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General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg |

Address
Index Subld:x Name Address Type Bit length Value

- Hx6040:00 Cortrol Word HD10000 UINT 16

- #x607A:00 TargetPosttion HD10002 DINT k¥

- #cBOFF:00 TargetVelocity HD10004 DINT k?)

B #x6071:00 Target Torque HD10006 INT 16

G- #x6060:00 ModeOfOperation HD10008 SINT 8

| #x5080.00  [Maxmotorspeed  [WDWOO20  fuontT 2 | |
'_*"_'"m1 e Sakn Wend it ol : Newly added PDO will be sorted
& £x6064:00 ActualPosttion HD10012 DINT 2 gutomatically, and IO mapping
B #x606C-00 Velocity actual value HD10014 DINT 32 will be allocated in order

- #x6077:00 ActualTorque HD10016 INT 16

i1 #x6061:00 ModeOfOperation Display HD10018 SINT 8

click write and activate to make the parameters effective

Read | wWie | k:hvd;e'll ok || Ccance

After the activation is completed, the slave station state machine (SD8021) will change state from 1 — 2 — 4
— 8, 8 means OP state. At this time, both SDO and PDO can receive and send messages.

After enabling ON, HD10000 (mapping for 6040h) will indicate the slave enable state from 6 — 7 — 15,
which can be assigned a value to HD10006 (mapping for 6071h) as the given torque in CST mode.

In CST mode, the current given torque can be monitored through HD10006 (mapping of 6071h), the current
actual position can be monitored through HD10012 (mapping of 6064h), the current actual speed can be
monitored through HD10014 (mapping of 606Ch), the current actual torque can be monitored through HD10016
(mapping of 6077h), and the maximum motor speed can be limited through 6080h.

Note: After adding the speed limit parameter, ensure that the speed limit is within the appropriate range during
operation.

SR AL W

T
l‘l [ FOCTC AR URGC.  Ubok. Wb P
iy i Ty

TR e RS
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=E - | & S B =fFe | R e Bl BR
e HEiFE A AR g2
~@ o B fiz i
@ w40 OFF BIT fu EEREEIETT
|— @ HDS00 50 LREAL fi= ElRRiEsE
|--1.._ HE10020 10 DINT W= Station 0.0, #x6080:0,Max motar speed
@ Ho10002 3150984 DINT W= Station ID:0, %607 A:0, TargetPosition
@ HD10004 b DINT W= Station I0:0,#x50FF:0, Targetvelocty
@ HD10008 10 INT g Station ID:0,#x6060:0, Mode0 fOperation
— @ HD10014 21818 DINT i Station ID:0 #x606C:0, Velocity actual value
& Hoto012 3150839 DINT i Station ID:0 #x6064:0,ActualPosition
[~ @ SFD311 1 INT Lk IZENERITEG: o 1 W T IEAE
4)HM mode operation example
HM control mode related objects
Register Note Unit
RXPDO[0x6040] Control word, modify control word to enable homing -
RXPDO[0x6098] Homing mode -
RXPDO[0x609A] | Homing acceleration speed Command
unit/s?
The control mode is HM mode (i.e. homing mode), and its value
RXPDO[0x6060] ) ) -
is set to 6 when the motor is not enabled
SDO[0x6099] Homing speed, modify online through COE-Online Command
unit/s

Terminal assignment is performed. P5-22 is the positive limit setting address, and the default value is 1, related

to servo terminal SI1. P5-23 is the setting address of the reverse limit, and the default value is 2, related to servo

terminal SI2, P5-27 is the origin setting address, and the default value is 3, related to servo terminal SI3.

Click [scan] or [add] in the EtherCAT interface, [ general] interface please use default settings.

Sein | General | Expen process daa | Launch pammetes W) Mapging | LiJkdrine | L5 eg |
Matkzr |
FLE Master Offed e 0 = FuricMappanghium: § &
Slzve -
— Seationd) 0 XINJE-DSECT CuF Dhive Re SM Watchdea: Il funcMedecie:  (Seno Modde |
| Save Infermaion In:
Srale Machine
Curert Slate
Foguered Saie
| Ermur Megsage
Raad || Wits | | Atheds ok || candt
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[ Expert process datal — [PDO list] select 1600, 1A00, add 6098h in 1600.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg

Name

1at AxPDO Mappng

2nd RxPDO Mapping
3rd RxPDC Mapping
4th RxPDO Mapping
st TxPDO Mapping

2nd TxPDO Mapping
3rd TxPDO Mapping
4h TxPDO Mappna

SyncManager * PDO st

SM Sizs Type " s“

: bl

3 #1601 60

= #1602 60

. e 1603 40
i i

3 130

ot #1200 130

B101 120

FDO Assian 102 120

& aden w1203 120

[ #1601

[ #1602

[ t16m

' PDO: Add Edt Delete Moveup Move down

#6040:00
6I7A:00
HEx60FF-00
HwB071:00
EROG0-00

x6098:00

Index-Sublde Size

20
40
40
20
10

Offsst  MName
0.0 Cortrol Word
20 TargetPositon
60 TargetVelocty
100 TargetTorque
120

ModeOfOperation SINT
SINT

PDO add 6098h, to modify the homing mode

Tyve
UINT
DINT
DINT
INT

Bt (e ] (i | TN

Confirm 6060h value in [Launch parameters] is 6.

- Add Edit Delete Moveup Move down

o homing mode

Row  Index: subindex
#x6060:00
&60C2:01
#60C2:02

L

[ 10 mapping] default start address is HD10000, which can be changed if necessary.

Name Value Bits len...
Modes of operation 6 8
Interpolation time period 100 8
Interpolation time index -5 8

Emor -> exit Emor->jump Nexdrow  Notes
O

O
O

O
|
|

0
0
0

Op mode
Interpolation time period
Interpolation time index

After setting all the parameters, click [write] — [activate] — [OK] . The parameters will take effect after

the activation is successful.
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Index:Subldx Name Address Type Bit length Value

3 #x6040:00 Control Word HD10000 UINT 16

G- #x607A:00 Tanget Position HD10002 DINT 32

S_i- #x60FF:00 TangetVelocity HO10004 DINT 32

'L?_"- #6071:00 Target Torque HD10006 INT 16

'_$'- Hx6060:00 ModeOfOperation HD10008 SINT 8

o 3609800 | Homing method HD 10020

- 4

E: #6041:00 Status Word HD10010 UINT 16 Newly added PDO will be
(- #x6064:00 ActualPosttion HD10012 DINT 32

H-#606C00  Velooty actual valse HD10014 DINT 2 sorted automatically, and
- #x6077.00 Actual Torque HD10018 INT 16 10 mapping will be

(- #6061:00 ModeOfOperation Display HD10018 SINT 8

allocated in order

After the activation is completed, the slave station state machine (SD8021) will be from 1 —- 2 — 4 — §, 8
means OP status. At this time, both SDO and PDO can receive and send messages.

After the state is switched to OP, the homing speed and acceleration can be modified through COE-Online.
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General iE:q:u‘lpmcessdta | umwpmﬁuslbhhppm COE-Online _ESCRen:
Advanced options |

Value Communication emor message ~

Index:Sublndex ~ Name Aag
- #x6091:00 Gear ratio o >2¢
1o >2¢
w this function is not supported offiine
o >2¢
w | [thsfunctionisnot suppodedofiine |
™ this function is not supported offline
™w this function is not supported offline
™ this function is not supported offline
o >2¢
™w this function is not supported offline
0 DT BT ot ot cRe
_ s 6099-2:- ilo:;rf;;%oxtgspseﬁe e WM e not sgiported offine
[~ #x60B3.00 Touch Probe Function ™ 609A: homing acceleration this function is not supported offline
—#x6089:00 Touch Probe Status o 6099 is SDO, only can be this function is not supported offiine
|-#60BA00  Touch Probe Pos1 Pos Value ro modified on COE interface  his function is not supported offiine
|- #60BB00  Touch Probe Pos1 Neg Value » fgﬁ;}i’a canbe added 10 e function is ot supported offine
—#x608C:00 Touch Probe Pos2 Pos Value o = this function is not supported offine
+—x60BD:00 Touch Probe Pos2 Neg Value o this function is not supported offine
—#60C0:00 Interpolation sub mode select ™w this function is not supported offline
- 60C1:00 interpolation data record o >2¢
- #x60C2:00 Interpolation time period o >2¢
+—the60C5:00 Max acceleration ™ this function is not supported offline
—#60C6:00 Max deceleration ™w this function is not supported offline v
Read Wre || Acwate || OK || Cancel

Set the homing mode(6098h).
This setting range is -2~37 (currently supports methods -2~14, 17~30, 33, 34, 35, 37)

After enabling ON, HD10000 (6040h mapping) will go from 6 — 7 — 15 to indicate the slave station's
enabled state, and then HD10000 (6040h mapping) will go from 15 — 31 to enable the homing. During the
homing process, if the origin signal is triggered, it will slow down and stop according to the corresponding way of
homing. To homing again, first change 6040h to 15, and then HD10000 (mapping of 6040h) 15 — 31.

5)PP mode operation example

PP control mode related object (command * setting)

Register Note Unit
RXPDO[0x6040] | Control word -
RXPDO[0x6060] | Setto 1 -
RXPDO[0x607A] | Target position Command unit
RXPDO[0x6072] | Max torque 0.1%
RXPDO[0x607F] | Max Profile velocity Command unit/s
RXPDO[0x6080] | Max motor speed r/min
RXPDO[0x6081] | Profile velocity Command unit/s

Profile acceleration Command
RXPDO[0x6083] .
unit/s?
Profile deceleration Command
RXPDO[0x6084] .
unit/s?
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Max acceleration Command
RXPDO[0x60C5] ]
unit/s?
Max deceleration Command
RXPDO[0x60C6] .
unit/s?
RXPDO[0x6065] | Following error window Command unit
RXPDO[0x6066] | Following error time out ms
RXPDO[0x6067] | Position windows Command unit

RXPDO[0x6068]

Position window time

ms

.

speed) and 6080h (maximum motor speed).

6081h (profile speed) is limited by the smaller one of 607Fh (maximum internal

® Changing the set value of 607Fh (maximum internal speed) or 6080h (maximum

motor speed) during the operation is not reflected in the operation.

pp control mode related object (command * monitor)

Register Unit
TXPDO[0x6041] | Status word -
TXPDO[0x6063] | Position actual internal value Command unit
TXPDO[0x6064] | Position actual value Command unit
TXPDO[0x606C] | Speed feedback Command unit/s
TXPDO[0x6077] | Actual torque 0.1%
TXPDO[0x60F4] | Following error actual value Command unit

Click [scan] or [add] in the EtherCAT interface, function module please set to user define in [ general]

interface.
EtheiuatTurdig i
Teon Gorerdl  Deper prucess defn  Lanch parameters I Macping  COCCrline 30 7eg
Master -
ELC Mastsr EqetCol. [ [ T T =

Have
— Slalicrd DD HIMIE-D 550 CuE Drve Fe.

Cfest sime e

SV \Wetcadog: =

Save Irarmation a3t
Sigte Macine

Carery Slae

Foquesicd St |

Zror Mesiare

TuncMedsuls: e Lerine

set to uzer dofine

datryate

o= Cancs
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Click [Expert process data]l — [PDO list], select 1600, 1A00. PDO parameters associated with the mode can
be added (1600 and 1A00 can not add more than 32 bytes respectively).

Sean _Gh_uaﬁmwmldm Launch parmeterz | 10 Mapping | COEOnine | ESC Reg|

e oo

PLC Master Iridese Sie Name Sign: 5M
(@500 (130 | 2 FPDO) Wsppinis

Slave #1601 6D 2nd FxPEO Mapping

— StatiorsOnl MINJE-DESCT Cok [eive Re.

w6 &0 3d RxPTO Mapping present
s ix1803 40 dth RxPLO Mapping serlechend liu!\
1200 130 T TaFDO Mapping 3

S P el 720 Bl TaP DO Mapping
PDO Agsgn Mmlal2 120 d [xP D0 Mapping

[ 21600 click SN2, seiect 1600-1603 | | P20 120 AhTxPDO Mapeng
[] #1607 click SM3, salect 1400-1A03
[] %1602 defaull select 1800, 1400

[ ez PDO: Add Edit Delete Moveup Move down
IdexSuide  Size Dfst Naie Tye
&B040-0 28 ] Cortrol Word UINT
HEDTADD 40 20 TargetPostion DINT
BOFF00 40 ] TarpetViocty DINT
HED71.00 20 00 Target Torgus INT
05000 18 120 ModeOfOperation SINT

The default configuration containe the parameters required for
basic operation. If there are other requirements, click Add.

| Ress || wme | powae | Ok || Conod |

Confirm 6060h value [launch parameters] is 1.
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| General | Expert process data | Launch parameters | 10 Mapping | COEOniine | ESC Reg |
- Add Edit Delete Moveup Move down

PP mode
Row  Index: subindex Name Emor -» exit Emor->jump  Next row

2 #60C2:01 Interpolation time period 100 hepohhm time perod
i #x60C2:02 Interpolation time index -5 [:[ 0 Interpolation time index

\ The value of 60C2 indicates that the

synchronization period is 1000us

The startup parameters will assign values to the object dictionary
when the PLC is powered on. In addition to these three
parameters, other parameters can be added as required

[ Fomd ][ was | [ Aowme |[ ok ][ omod |

[ 10 mapping] default start address is HD10000, which can be changed if necessary.
After parameter configuration is completed, click [write] — [activate] — [OK] . After activation, the
parameters will take effect.
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| General | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg |
| Address start address can be changed

Index: Subldx Name Address Type Bt length Value
- #x6040:00 Conttrol Word HD10000 UINT 16
i #x607A:00 Target Position HD10002 DINT 2
-#5xB0FF-00 TargetVelocity HD10004 DINT 32
- #x6071:00 Target Torque HD10006 INT 16
H- #x6060:00 ModeOfOperation HD10008 SINT 8
¥ #6098:00 Homing method HD10020 SINT 8
- 146041:00 Status Word HD10010 UINT 16
G- 0606400 ActualPostion HD10012 DINT 2
[ #x606C:00 Veloctty actual valus HD10014 DINT 12
- #x6077.00 ActualTorque HD10016 INT 16
- #x6061:00 ModeOfOperationDisplay HD10018 SINT 8

The address will be automatically arranged, and the duplicate address will report an
error and automatically select the non duplicate address

Click write and activate after parameter setting

Read || wite || Actvae | oK || Cancel

After the activation is completed, the slave station state machine (SD8021) will from 1 — 2 — 4 — §, 8
means OP status. At this time, both SDO and PDO can receive and send messages.

Modify the control word 6040 (absolute mode: 6 — 15 — 31, relative mode: 6 — 79 — 95) to enable the
slave station to move the motor by setting the target position, target speed, acceleration and deceleration and other
parameters.

In PP mode, data can be monitored through I/O mapping address setting. For example, the control word of
axis1 can be modified through HD10000 (mapping of 6040h), the motor can be enabled or disabled, and the given
position of current axis 1 can be monitored through HD10004 (mapping of 607Ah).
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i LEHESIE SihEss I0BSY Cob-Online ESCEEE

iEe®
it Zer e e
pmoocy e i fes ]
TargetPoxition HD1O00C2 DINT 32 53700000
t S RNARN 0 Wadelfiparatian HOINAr& STH™ A 1
#6051 :00 rofile velocizy HOO0z2 ULIRT 32 131072
#6083 ;00 Zrofile aeceleration HO10024 UDIAT 32 1310720
[H-#xE054 ;00 ?rofile deceleration HOLO0z6 UDIAT 32 1310720
I%!-#XGU?FZJU Max profile veloeity HOLO0ZS VDIRT 32 BRE3E
I+-fxkilal s U Status Yord Huug ULH. 15 46ES
~H#a0064 30 Auleallusd Livw imiooie DIHT az D I20266
-#acB08C 20 Faleoitr actus valua HD10014 DINT 32 Be023
fé‘_l—#xﬁﬂ??:zlﬂ AotralTorque HO10016 IHT 15 36
F-HA061 30 WodeOfOperationDisplay HDLO018 SINT g 1
SmE | EEE EESA R wE | B
PLCT-SELEE
e=El - | Bl 2 e =EEe I T Bl ER
EFR R =il #E AR T8
— & HD10000 o5 INT L=l Station ID:0#x6040:0,Control ..
@ HD10002 53700000 DINT = Station ID:0 #x607A;0, Target.,
I—é HD10014 85003 DINT = Station ;0 #x606C:0 Velocit...
6) PV mode operation example
PV control mode associated object (instruction/setting)

Register Note Unit
RXPDO[0x6040] | Control word -
RXPDO[0x6060] Setto 3 -

Target velocity Command
RXPDO[0x60FF] )
unit/s
RXPDO[0x6072] | Max torque 0.1%
Max Profile velocity Command
RXPDO[0x607F] )
unit/s
RXPDO[0x6080] | Max motor speed r/min
Profile acceleration Command
RXPDO[0x6083] )
unit/s?
Profile deceleration Command
RXPDO[0x6084] )
unit/s?
Max acceleration Command
RXPDO[0x60C5] )
unit/s?
Max deceleration Command
RXPDO[0x60C6] )
unit/s?
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Velocity window Command
RXPDO[0x606D] )
unit/s
RXPDO[0x606E] | Velocity window time ms
Velocity threshold Command
RXPDO[0x606F] .
unit/s
RXPDO[0x6070] | Velocity threshold time ms
pv control mode related object (command * monitor)

Register Note Unit
TXPDO[0x6041] Status word -
TXPDO[0x6064] | Position actual value Command unit
TXPDO[0x606C] | Velocity actual value Command

unit/s
TXPDO[0x6077] | Torque actual value 0.1%

Click [scan] or [add] in the EtherCAT interface, function module please set to user define in [ general]
interface.

EttieieatTurdig

Sran Gorerd  Cuped process debn Leunch parsmsters 10 Maoping. CICCrline [50 Teg

Masier

ELC Mastr BystCoie. [ runcMapngur, (U

Cf et s s
Have

— Salird T D AIMIE-D S50 T CuE Drve Fee

SY Watchdog: |4 e Medila: e ierine:

. . set to user dofine
Save Irrarmatian -t

Sigte Macine

Caren: Slaie
Feaquesicd Sate |

Ziur Mesiooe

Impeor SHron Soac Wi Aetyvate Cancz)

Click [Expert process data] — [PDO list], select 1600, 1A00. PDO parameters associated with the mode can
be added (1600 and 1A00 can not add more than 32 bytes respectively)
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SyrieMariager 00 fist
SN Sz Tope hdec  Sus Name Sn 54
/] Mailboc . _;'f’ ) = RdPDO Mapsng 5
) i msm 60 e RuPOO Meppirg
2 lo2 loue | BTG 0 4RDO Mesorg
IGO0 40 dh FxPDO Mappng.
3 1340
nct excasd 32 bytes A20) 130 s TRPDO Mapomg  Drosent selectedlist g 4
mal 120 Ind 1xFLO Manping
PDO Assign Al 120 3 TePDO Marping
Ala0l 120 4t TsPDO
¥ 51800 ToPDO Mapping
] #as0
[ #1502
] 1603 2D0: Add Edit Delste Moveup Move down

ED40.00 i 10 LA
MEOADD 40 20 TarcePostion DINT

EOFF 00 40 50 TarceVelocity DINT
AG060-00 1.0 100 Mod=¥0peration SINT
eE098-00 1.0 1.0 Homirg method SINT
607200 in 120 Max torgue UINT
#x6080.00 40 140 Max moter speed UDINT
HEOTF0D 10 12.0 Maxprofie velecty  UDINT
T wddstion Lo e Jefaull comliguration. il olher purmmsi=rs as reyuied

| Read || Wee || owme |[ 0 || Concd |

Confirm the 6060h value in [ Lanuch parameter] is 3.

1w[wmmi'mﬂmnm'}nm|mlmﬂqi

" Add Edit Delets= Moveup Movedown ’ PV raode
Fow  Index: subindex Mame Ve Emor->exit  Emor>jump Natrow Noes
- : | Modes of aperaton |3 -:--:-_
2 Mul:zm Interpolation time period 100 8 Interpolation time penod
3 HE0C202 Interpolation time index -5 \3 D [:| o Interpolation time index

The value of 60C2 :nd:cares that the synchronization
pariod 1= 1000us

The startup parametzrs will be assigned to the object dictionary when the
PLC is powered on. In'addition te these three default parameters, other
parametere will be added a8 required

Reed || Wi || Acvae |[ ok ||
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[ 10 mapping] The starting address can be customized and modified.
After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after

the activation is successful.

General | Expert process dats | Lounch parameters | 10 Mapping | COE Oniine | ESC Reg |

Address The starbimg achlvess can be tusbiniced mlwodif=d

Index: Sublidx Name Adress Type Eit lergth Walue
- meb040:00 Corttrol \Word KL 10600 UINT 15
- eB07A00 Target Foation KO 10002 DINT 32
- B 0FF-00 TargetVelocty RO 10004 DINT 32
- He071:.00 Target Torque HD 10005 INT 18
- theb060:00 ModeOfOperation HO 10008 SINT g
- HeB041.00 Status Word HD10010 UINT 18
- HeB0E4.00 ActualPosition KO10012 DINT 2
- FBEL \elockty actual value HOT0074 OiNT Erd
R - F IR L Achial Torgue HING INT 16
(3= AL MadeOtOperatinn Display HOOIE SINT B

Atfter parameter confiswation is completed click write
and activab=to make the settings effective

Fead Virte Activate CK Cancel

After the activation is completed, the slave station state machine (SD8021) will from 1 — 2 — 4 — 8, 8
means the OP status. At this time, SDO and PDO can receive and send messages.

Modify the control word 6040 (6 — 15) to enable the slave station and move the motor by setting the target
speed, acceleration and deceleration and other parameters.

In PV mode, data can be set and monitored through I/O mapping addresses. For example, the control word of
axis 1 can be modified through HD10000 (6040h mapping) to enable or disable the motor. The actual position of
the current motor on axis 1 can be monitored through HD10012 (6064h mapping), and the actual speed of axis 1
can be monitored through HD10014 (606Ch mapping).

N SEONE EEhEs T0BS com-nline ESCERTRRR

i
E3l: FF5l B - il fute #iE
[F-#x6040:00 Control Word HO10000 TIHT 18 15
[3-#x6074:00 TargetPosition HO10a02 IIHT 32 0
[-#x6060:00 Mode0f0peratbion HD10008 SIHT g 3
#6081 100 Frofile velacity HDloOzZz VDINT 3E u}
[#-#26083: 00 Profile accaleration HD10024 TDIHT 32 131372

(1] #:6084:00 Profile dec:leration HD1002& VDIHT 22 121072
4807700 Max profile velocity HO10028 TDIHT 3z 131372
[3-#6087:00 Tarzat valosity HD10030 IIHT a2 131272
Fi-#B071 000 Target torqie Hoioo32 ZHT 16 1]
G041 00 Status Word HOio010 TIHT 16 1581
[#-#xB064: 00 ActualFosition HDio012 IIHT 32 323176471
[i-#B060 00 Velocity actual velue HO10014 ITHT 3z 131139
G #xB077 00 Aeotual Torqus HD10016 CHT 18 B5
[#-#xB061 00 ModelfOper ationlisplay HDi0018 SINT g 3
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PLCI-SHET

sl - | B S B =5 | HE TE Bl ER
B mfZ{E A AR 5
% HD10000 15 INT E= Station D:0,#x6040:0,Control ...
L@ Hp10012 315360385 DINT W= Station [D:0,#x6064:0 Actusl. .
@ HD10014 130324 DINT W= Station ID:0 #x606C:0, Velocit...
7)TQ mode operation example
TQ control mode related objects (command * setting)

Register Note Unit
RXPDO[0x6040] | Control word -
RXPDO[0x6060] | Control mode is tq (Profile torque control mode), set its value to 4 -
RXPDO[0x6071] | Target torque given 0.1%
RXPDO[0x6072] | Max torque 0.1%
RXPDO[0x6080] | Maximum motor speed r/min
RXPDO[0x6087] | Set torque slope 0.1%/S
RXPDO[0x6088] | Set the type of torque profile to use -

TQ control mode related objects (command + monitoring)

Register Note Unit
TXPDO[0x6041] | Status word -
TXPDO[0x6064] | Position feedback (actual motor position) Command unit
TXPDO[0x606C] | Speed feedback Command

unit/s
TXPDO[0x6077] | Actual torque 0.1%

Click [scan] or [add] slave on EtherCATconfig interface, function module please set to user define in

[ general] interface.
ErhierugtTurig e
= Gererd Coper process dain Lonch parsmeters 10 Masping COCCrline E5C Tem
Masler -
FLC Mastor = T | FunCHERORGHUFT U

Have
— Sl D0 WIMIE-DS 50T CuE Drve Fe:

Offeet srnfia};

3V Wateadog: 14 TunicMedeula; | | e Herine

. - get to user dofine
Save Irarmation at

Siate Macrine

Caren Slae
Faucsicd St |
Srur Messaue

Wino Iatvite

Canazl
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Select 1600, 1A00 in [expert process data] — [PDO list] , PDO parameters associated with the mode can be
added (1600 and 1A00 cannot add more than 32 bytes respectively).

oo D0 fist

™ S — hdex S8 Name San su
<1600 220 = RPDO Maping d
#1601 60 2 RaPTO Mapping
#is02 60 Jrd RaPD0O Mappng
&I603 40 #h RxPDO Mappng.

3 130 i

netesoesd 32 aytgﬂ #1200 130 12 TRPDO Magoig  Tresent selected list o 5

™iall 120 Ind TXPUO Maping

PDO Assign &l 120 Ird TxPTH0 Marging
Bl 120 Uth TPDO Mapping

(¥ #1500 =

-5

[ #1502

L] mas03 D0: Add Edit Delete Moveup Movedown

Offset Name Tipe

40

Targe Posttion DINT
BEOFFO0 40 50 Tarce Velocty DINT
heb060-00 10 100 Meode¥Operation SINT
#xB38:00 1.0 110 Homing method SINT
607200 0 120 Max toryue UINT
#xB080.00 40 140 Maxmotor speed UDINT
Me07F 00 40 130 Max profile vaoctty UDINT

T wddition L the defaull configuration add olher purumsi=rs as reyuised

Confirm 6060h value in [ Launch parameter] is 4.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg |
Add Edit Delete Moveup Move down V. TQ mode

Row  Index: subindex Name Value
| #6060:00 |

60C2: Synchronization period: 1000us

The startup parameters will assign values to the object dictionary when the PLC is powered on. In
addition to these three default parameters. other parameters can be added as required

[ 10 mapping] the starting address can be customized and modified.

After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after
the activation is successful.
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General | Bxpen process dats | Launch parameters | 10 Mepeing | COE Oniine | ESC Reg |
Address The starting schlress can be Customiced md wmod: fi=d

Index: Subidx Nam= Eddress Type Bit lermth Value
- Fdb040:00 Corttrol Word KO 10000 UINT 15
£l BEOTAD0 Target Poation KO 10002 DINT a2
+- B OFF-00 TargetVelocty RO 10004 DINT 32
- H071:00 Target Torque KO 10006 INT 18
- 06000 ModefCperation HO10008 SINT g
F- Hx6041.00 Status Word HD10010 UINT 15
T HeB064.00 BetualPosition KO10012 DINT 32
- BecbDEL D Velocity actual value HOT0074 DINT 32
- E R LT Achial Targue RN G INT 16
- 608100 ModsOfCpersfion Cispiay HO1OMA SINT B

Attsr paramneter configuration is completed. click write
and activabs fo make the settings effective

Fead Virie Activate | CK Caricel

After activation, the slave station state machine (SD8021) will change from 1 — 2 — 4 — 8§, 8§ indicating the
OP state. At this time, both SDO and PDO can receive and send messages.

Modify the control word 6040 (6 — 15) to enable the slave station to move the motor by setting the target
torque, torque slope and other parameters.

In TQ mode, data can be set and monitored through I/O mapping addresses. For example, the control word of
axis 1 can be modified through HD10000 (6040h mapping) to enable or disable the motor. The actual torque of
the current motor on axis 1 can be monitored through HD10016 (6077h mapping), and the torque slope of axis 1
can be set through HD10038 (6087h mapping).

- | F0 B ik £FEE | tE T Bl BRE
=5 mitFE ARG EE
= @ HD1000D 15 INT =l Station ID:0 #x5040:0, Control Waord
|—. HOY0016 41 INT g Station D:0 #xE077:0,ActuaMorgue
|—. HD10038 50 UDINT o= Station ID:0,#x5087.0, Torgue slope
|—0 HD10012 38084204 DINT W=E Station [D:0 #x6064:0, ActuaPosition
|—. HD 0014 132188 DINT pytical Station [D:0,#x506C:0, Velocity actual ..

8)Probe function example(take DS5C1-20P4-PTA as an example, DL6 is the same as DS5C1)

Probe function related object

Index Sub index Name Unit
60B8h 00h Probe function settings -
60B9h 00h Indicates the status of the Touch probe function -
60BAh 00h Indicates the clamping position of the rising edge of Touch | Command
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probel unit
Indicates the clamping position of the falling edge of Command
60BBh 00h )
Touch probel unit
Indicates the clamping position of the rising edge of Touch | Command
60BCh 00h )
probe2 unit
Indicates the clamping position of the falling edge of Command
60BDh 00h )
Touch probe2 unit

External wiring and probe terminal assignment: P5-62 and P5-63 are used for terminal assignment of probe
function, probe 1 is assigned to SI1, probe 2 is assigned to SI2, 1 is written in P5-62 when SI1 is assigned, and 2 is
written in P5-63 when SI2 is assigned.

Nkl Factory Default Set when using probe function
ode

P5-62 P5-63 | P5-62(terminal) | P5-63(terminal)
DL6(1kw and below) 0 0 1(SI1) 2(S12)

Click [scan] or [add] slave on EtherCATconfig interface, use default settings for [ general] interface.

ean General | Expent process dats | Launch psrametes | 10 Mappng | COECnine | E5C Reg
Master
PLL Master ¥t timefus) 1] =3 FuncMappinghium: 0 &
Sl
Station|D:0 KINJE-DSEC? Cok Dive Re... | SM Waichdag [+ FuncMadeuls Serwo Modus L
Slave fomaion il
State Machine
Curent State
Hequedted State
Emr Memage
|
Flead Witte Activate Ok Cancel

When the level signal connected to the driver SI1 or SI2 jumps, the probe function is triggered, and the probe
value is locked in the corresponding COE object words 0x60BA to 0x60BD. When reading the probe value, you
need to add the corresponding probe value object (0x60BA-0x60BD) to TxPDO to facilitate data collection.

Select 1600, 1A00 in [ Expert process datal — [PDO list], add 60B8h in 1600, add 60BAh in 1A00, 60BCh (take
the rising edge of the two probe signals as an example. If the falling edge is collected, 60BBh and 60BDh can be
added).
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1o Fc?DC Mapoing

Znd AxPDO Mappna

B2 60 3 RePDU Mapoig
603 40 ih FRxPDO Mapping
f#lall 130 1t TP OO Mapping 3
#lall 120 2nd TPDO Mappng
PDO Assign #xlalZ 120 3d TDC Mapping
TE #1al3 20 &7 TxPDC Mapping
T 6ol
[ 802
[ 1603 : PO Edit Delete Mavewp Move down
Indme:Sublde Size Cfset Narme Type
Cantrel Wiord UINT
larget Postion DN
TargetVelocty DINT

| Genersl | Expen process data | Launch parameters | 10 Mapang | COEOnine | ESC Reg |

SyncManags - PDO fist
sm Size e Inciex Size Name . Sign Sm
= #1600 150 1st R®D0 Mapging 2
i Mailbax | il 60 2nd RxPOO Mapping
1602 60 ad RePDO Mapping

mI603 4D #h RePDO Mapping

1st TxPCO Maggping

mla01 120 nd TP DO Mapping

POO Assign #1a02 120 5d Tx?DO Mapping

e

[ meam

[ tx1a02

[ m1a03 : PDO: Cdit Delete Moveup Move down
Index: Sublde Size Ofzet Name Type
#x6041.00 20 (111} Sletus Word LINT
ieblod:00 40 20 Act izl Postion DINT

Touch Probe Fes'| P
: Touch Probe Fos2 P...
ME0ES-00 20 21.0 Touch Probe Status UINT

Reed || We | Advae || OK || Concel

[ 10 mapping] The default starting address is HD10000, which can be changed if necessary.
After configuring the parameters, click [write] — [activate] — [OK] , the parameters will take effect after

the activation is successful.
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Name Address Type Bit length Value
Cortrol Word HD10000 UINT 16
Target Pasiion HD10002 DINT 2
TargetVelocty HD10024 DINT 2
Tergei Toroue HD10006 INT 16
J Madel ¥Opemtion HOHKS SINT 8
B 608800 | Toush Frobe Function | HD10020 [uibT |16 |
Status Word HD10010 UINT 6 Newly addad PDOS will be
Actua Pasiion HO2 DINT 12 sorted autornatically. and 10
Velooty actual value HD10014 DINT 2 uappings will be ellocated in
ActuaTorque HD10016 INT 16 ek
ModeD¥OperationDisplay HD10018 SINT ]
Touch Probe Pos1 Pos Value HD10022 DINT 2
Touch Probe Pos2 Pos Value HD10024 DINT 2
Teuch Probe Status HD10026 LINT 18

elick write and activare after paramerer settings to make the
settings effective

Read Wite | Adwate || OK || Cancdl

O LTRSHE Bhed COE-Online ESCEFPEEE

LTS

Z5|: ¥HF3| =W it Al fute #iE
[F-#x6040:00 Control Word HO10000 UIHT 16 &
[E-#xB07A: 00 TargetPosition HDioooz IINT 32 —4

[+ #B0FF : 00 TargetVelocity HO10004 IIHT 32 n

[ #x8071:00  TargatTorgue HD10008 HT 18 a

 $6060.00  ModeDi0veration 110008 I 8 8
ﬁ]—#xGUBB:UU Touch Frobe Function HD10020 UTHT 16 Um—l

P SR Tatus Word TOTO0To TIRT i3 =
#8064 .00 hetualFosition HDiooiz TIHT 32 -4
[+-#xB06C: 00 Yelocity actual value HO10014 DIHT 32 15
(#6077 00 AotualTorque HD10016 INT 16 o
-#B061 00 ModeOflperationDisplay HO10015 SIHT g a

[ #xE0BA: 00 Touch Probe Posl Pos Value HDioozz DINT 32 1]

[ #x60EC: 00 Touch Frobe PosZ Fos Value HOL0024 IIHT 32 o
[#-#x60E9: 00 Teuch Frobe Status HD10026 UTHT 16 1]
Fe-#xB0BE: 00 Touch Probe Posl Wez Value HO10025 TIHT 32 o
[#-#xE0ED 00 Touch Frobe Fos? Heg Value HO10030 TIIHT 32 i}

SAmE  StmE mESR mESA wF [ wE | mH

After activation, the slave station state machine (SD8021) will change from 1 — 2 — 4 — 8§, 8§ indicating the
OP state. At this time, both SDO and PDO can receive and send messages.

After enabling the slave station, the probe function can be activated by modifying HD10024 (60B8h mapping).

After activating the probe function, the rising edge clamping value of probe 1 can be monitored through
HD10022 (60BAh mapping), the rising edge clamping value of probe 2 can be monitored through HD10024
(60BCh mapping), the current probe status can be monitored through HD10026 (60B9h mapping), the current
actual position of the motor can be monitored through HD10012 (6064h), and the current actual speed can be
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monitored through HD10014 (606Ch mapping).

R i

TOT A P
FRGh T

RSN

Hean AER: wis

= _'|" >
TR
= s Lpak
Gre iGNz o0
r=m
Yol
+ e

e T e T T R
i i [

HER

PLCI-EE%EET

w=El - | E S B £EEE | HE ORE Bl ER
E=F afEE A gttt F3F

"o o o i
@ M BT fir RS
@ D10 0 UNT gz b
@ w300 OFF BT fia ERETIES
|—¢ D300 1000000000 LREAL M= BinsEndiud
@ D3os 10000 LREAL M= EfTiEE
@ D30a 5000 LREAL == IEE

@ Darz 5000 LREAL == REEE

|- D3te 100 LREAL = IIEE
& M302 OFF BT fiz B ARARS
@ 1200 BIT fir Fir g
@ M30 | on W fiz FEHES
H@ vz OFF BIT fiz E sz s
@ sM1 B fis 10ms ATERETH: Sms ON Sm..
@ M310 BIT fiz FEHES
@ Hp3s4 99140 LREAL s EshinitEas
|- @ tpase 9965 LREAL = Frtitite
|—¢ HD:400 99140 LREAL M= UETEiEE T
I @ HD10D12 488533 DINT i Station ID:0,#x6064:0,Actual...
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11.2 Beckhoff TWINCAT and Xinje DL6

Beckhoff TwinCAT control software is used as the master station and Xinje servo is used as the slave station to
realize EtherCAT motion control.

This communication case takes DS5C1-20P4-PTA as an example, and the bus
configuration of DL6-2003/2006 (- GS) is the same as DS5CI.

11.2.1 System configuration

Name Model Quantity Note
Servo software TWINCAT XAE(VS 2013) 1 TC31-FULL-Setup.3.14022.27
XINIJE servo DL6-2003(-GS) 1

Used for connecting computer and
Ethernet cable JC-CA-3 Some
servos

11.2.2 System configuration

EtherCAT motion
bus

DL6 servo driver has two communication network ports, which follow the principle of "bottom in and top out"
shall be followed when connecting. The master station must be connected with the network port under the CN1
port of the first servo, and then the network port above the first servo is connected with the network port below the

second servo, and so on.
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11.2.3 Commissioning steps

1. Add XML file

Before opening the software operation, we need to copy the DS5C2 XML file to the TwinCAT installation

directory, and the default path is C:\TwinCAT\3.1\Config\lo\EtherCAT.
2. New project

Open the TwinCAT XAE(VS 2013) software and new a project:

(1) FILE—NEW—Project;

(2)Select TwinCAT Project, enter the project name and the project saving path, and click OK. The following

interface will appear:
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3. Hardware scanning
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If the controller is not in config mode,click B o switch the controller to config mode first. Then right click

“Device” and click “Scan” to scan the slave station of EtherCAT.

D wendanctili - Micresoft Visual Studis (Admin'strator]
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[ Micrasoft Visual Studic

|@1 Scan for boxes

' EtherCAT drive(s) added

Append linked axis to; I @ NC - Corfiguration I
| CNE - Configuration

[
| concel |

Cancel

&N}

Click “NC Configuration”.
After the scanning is completed, Axisl can be seen in “Motion-NC axis”, corresponding to the servo motor

)

connected to the servo driver, and DS5C2 can be seen in the “Device”.

bl sYsSTEM
4 MOTION
4 [[A] NC-Task 1 8AF |
[E1 NC-Task 1 SVB
8 Image
[T Tables
Ubjects
a ;"54 S

b Awis 1 |

I_@ PLC

- aﬁ; Devices

4 K] Device 2 (EtherCAT)

*8 Image-Info

2 SyncUnits
b I Inputs
P Bl Outputs
b @ InfoData
[0 =1 Drive L (INJE-DS5-C CoE Crive) |
= Mappinags

4. Connect NC axis and physical axis

Can select the physical axis associated with the NC axis through Axisl Settings Link to, and this link will be
automatically added when scanning hardware. Alternatively, you can manually right-click on the axis, click
Append axis to add the axis, and manually link the NC axis to the physical axis. This window displays the
correspondence between the NC axis and the physical axis.

igﬂ-,rﬂl Settings |?ar§l\’|p_-=r| Tymarics | Wlina | Fanet- ans| Dupling] Senpensst- on |

| So-ution Exp orer

@ o-a &=
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I b Bpasl
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4T imege
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5. Debugging through NC-Online interface

Ol g | hie @rr s o 5t hi
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e Hame

Irechic
T o 1 EIMLF-PST

(=)

L3

<l | Carcel |
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(1) Switch TwinCAT to the running mode, and then click “MOTION- Axis1- Online” to debug the servo axis.
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If you don’t see the current position of the shaft in the “Online”, please make sure that the
motor model addition and activation configuration are completed normally.

O

(2)Click Set, manually check Controller, Feed Fw, Feed Bw and set Override(%), then click OK. Or directly click

“All” to enable the axis, and automatically set the Override to 100%.

|_§ener.al [ Settings |-Paraneter| Dymamies| Unline |.F;mct_i opsl Coupling | Compensati qml
-y Satanint [nm]
: -0.0020 ~0.00s
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0.00:3 (-0, 006, 0.006) -C.C015 0. 0000
Crarwiie: [8] Total / Condrsl 2] Eewar: =
100, 0000 % .00 C.Co0% 0 (0z0} Set Enalifing i
Status (lag } Statas (hys ) Erakling i
e e : iy i | Controller _
__ Realy [¥| BT Mowing !=JCOupled Mode |7|Contrelle [} Foed F
_ Cal:brazed [ [Mowing Fw | |Tn Target Fos. [ [Feed Fw = T
T Ham Teb [ |Moving Bw [Flts Bos, Remee | | [ElFsed Bw @ FeedBrr | Came |
Orverride [2]:
Enebrollen e Ractinl Dinfstun] Fefmneielach i Lo =1 ol o)
1 g foan M 100 al
Target Pesitiorn: Lmm | Tarzet Yelozity: Lmd =]
0 u c
SRR | B
rl F2 F3 (R Ecl| NES

(3)If the Ready status is checked, it means that the motor is enabled. Then the axis can be inched through F1 ~ F4.
The inching speed is set in the “Manual Velocity” in the “Parameter”. The default speed is 100mm/s and 600mm/s,

respectively corresponding to slow inching and fast inching.
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(4) After setting “Target position” and “Target Velocity”, press F5 to realize position control. The motor will
move to the target position with the set target. This positioning is absolute position positioning, and F6 can be

used to stop during positioning.

Setpoint [mm]

, -0.0019 -0.0018
Lag Dictance  [mm] Actusl Velocity: [mm/s] Setpoint BT
00000 -0.007, 0.008) 3.0057 0.0000
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5000 1 1000

Frl ezl sl R Fe| o

(5) When the NC reports an error, there will be an error code in the “Error”. F8 is the reset button. Press F8 to
reset the error. F9 is the origin finding button. After pressing F9, the axis position will change to 99999... And
move slowly. However, the origin signal requires external hardware signal, which cannot be captured in the
Online window. Therefore, F9 is not used to return to the origin generally, but realized through programming in

the program.

: Setpoint [nm]
\ -0. 0019
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Target Fasitien: [mm ] Target Velocity: [mnf=]
0 1 0

F1 F2| F3| F4 F8 || F9
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Refer to "TC3 training material V1.1.0" for more single axis debugging functions.

6. Control DL6 servo motor by PLC control programming
(1) Add motion control library files and axis type variables

Create a new project under PLC and click “PLC-References-Add library...”. In the pop-up dialog box, find
“Motion -- PTP -- TC2_MC2” and select Add.
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Click POUs -MAIN(PRG) ,create an Axis_ref type at the main program. Axis_ Ref is a structure, mainly used for
data exchange between NC and PLC. It also contains some other structures. We call this Axis_ref variable the axis
variable.
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After the program is written, compile it to see if it is wrong. The project of this instance is named Twincattest, so

find Twincattest project, right-click it, and then select “Build” and click it.

Selifimn Trpl=rer -
ﬂ'lr@'ﬁil“ S 1 ‘W}m]}l
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4 = Urive 1 (MINJE D5 L Cok Urive)
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Error List

After successful compilation, you will see the Correspond variable in the Instanc directory of the project. After the
Build compilation is successful, you can bind two variables separately under PlcTask Input and PlcTask Output in

Twincattest Instance.

Search Solution Explorer (Cirl+:)

4 |= moTION
4 [ NC-Task 1 SAF
[Z NC-Task 1 svB
=8 Image
] Tables
Objects
4 ::i Axes
4 B Axis 1
b, Enc
b=l Drive
lae, Ctrl
B Inputs
b [ Outputs

4 DOF Twincattest Instance
4 1 PlcTask Inputs
| b % MAIN.axis.NcToPlc |
Tl PIETask Uttputs
P BEe MAIN.axis.PlcToNc
[ SAFETY

@C++

(2)Connect variable between NC and PLC

Click “Motion-Axes”,double click Axis 1, find “Settings-Link to PLC...” from the interface on the right. Link
Axisl to the corresponding PLC, and then NC and PLC can interact with each other through this link.
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(3) Call function block to control the axis motion
On the POUs-MAIN (PRG) interface, declare one MC POWER function block and one MC_MoveAbsolute
function block, where MC_Power is used to control shaft enable, MC_ Moveabsolute is used to control the

absolute position of the axis.

PROGRAM MLTH

VAR
axia raxls . ref;
poOwWer :MC. POWER;

move absolute :MC Mowelbsolute;

Press F2 in the program writing window and select power and move absolute in “Categories Instance Calls”

to call the defined function block into the program.

(i [mess
[ “eis==rh | Categories
varzblez o MNeme Drigin
Module Lz + @ axis
I Thesance Cals | +- % move absolute
S bin Fonks 4§ power
deyvrards. Aedl zemuy
Zenversion Gozrabers + 41 nsualxs

* n | »

[ Sauctred view

| Tt miths e gy freea | with v v pire fix
Documantabicr:
ans aws ret
ek
Ok ] | Corieel

Fill in all the parameters in the function block. Enable represents the enable position, Enabled Positive represents
allowing forward rotation, Enabled Negative represents allowing reverse rotation, Override represents the speed
ratio, Axis represents the corresponding axis, Position represents the positioning position, Velocity represents the
positioning speed, Acceleration represents acceleration, and Deceleration represents deceleration. Additionally,
declare two boolean type variables power do and move do as trigger bits for the enable and absolute position
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motion function blocks, and declare an Lreal type variable as the position, velocity, and acceleration/deceleration
for absolute position motion.

wan = [

1 PROGRAMM MATN

axia raxis ref;
DOWEE ML FD =
5 move absclute MC Movelbsolute;
&
7 pawer_do :BOOL;
g move_do +BOOL;
3 mve_praitinm : TREAL:
1a move_wvelocity  ; LREAL;
T MOVE ac 3 LREAL;
iz move de 3 LREAL;

12| END VAR
4

- pover|
Bxis:= axia,

Enable:= power_do,
Enable Positive:=IRIE
Enable Negative:=IERIE ,

mnve abanlure {

i e

Bxia:= axi3 ,

Execute:= move do ,
Position:= move_po3ition,

Velocity:= move velocity, Err doos
RAceeleration:= move ac, Bu*"; Vode !
— ffer i=
Deceleration:= move de, Ghtinng:= '
Aol
JEIK:=
! Statua=r ,
BufferMnde:= , Busy=>
i B
Oprongs= ¢ Aotive=>
Done=> , —
Buay=> ot
E_'r ! ErrorIl=s );
Rotive=y ,

Right click “PLC-VISUs”, click Add from the pop-up menu, and then select Visualization from the new menu to

create a visual interface.
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Select the rectangle in the toolbar of the added VISU interface and drag a control. Double click the rectangle
box control to set.
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Double click the control, and set parameters in Property as shown in the figure. Set Texts
pos: %.2f, %.2f represents the data type of floating-point number, display the value of the associated variable (that
Text variable”, and only two decimal places are reserved. Enter
MAIN.axis.NcToPlIc.ActPos in Text variable, indicating that the control points to the actual position in the axis

is, the variable pointed to by “Text variables

variable.

Make another control to represent the current speed of the shaft, enter MAIN.axis.NcToPlc.ActVelo in Text

variable.

search Toolbox el

4 Basic

-

Pointer

Curve

Ellipse

Frame

Image

Line

Pie

Palygan

Polyline

Rectangle I

Walee B e

Rounded Rectangle

4 Measurement controls
k  Painter
== BarDisplaylmage
4l Histogram
#€ MeterlB0
#E  Meter3sD
a‘a Meter20

e SoTeT e e T
Property Value
Use gradient color ]
Gradient setting ] linear, Black, White
+ Elementlook
= Texts
Text axis_pos: %o, 2f
Toolbp

+ Text properties
i+ ‘Absolute movement

i+ Relative movement

- Text variables

T e MAIN.axis.NcToPlc.ActPos

| Toaltip varisble

+ Dynamic texts
'+ Font variables
+ Colarvariables
* Lookvariables

= State variables

Variables to be displayed within the text or tooltip of this

T
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axis_pos:th.2f

axis_vel% . 2f

Add a rectangular control to input the target position value of the absolute position movement. The specific
operations are as follows: create a rectangular control, and enter MAIN.move_position in Text variable(lreal type
variable added in the program), click “Inputconfiguration - OnMouseClick”, select “Write a Variable” in the
pop-up interface, click “>” to add the function, and select “Use another variable” on the right to point to the
variable MAIN.move_ position.

Tooltp
Text properties
Ahsolute movement

CHE

Relative movement
Text variables
Text variable MAIN,move_positon

[T}

Tooltip variable
Dynamic texts

+ Fontvariahbles

*+ Colorvariables

+ Lookvariables

+ State variables

l= Inputcanfiguration I
OnDiglogClosed  Configure. ..

I +  OnMouseClick Configure... I

OnMouseDown Configure... -

# Close Dialag | Wntea Variable | Write a Variable

F Open Dialog

% Chanoe the language Tﬂ type:

F  Change shown Visualization Default x

# Execute command 7 Choose variable to edit

2. Suitch Framevisuslizaior” {;—-_D.::-. e tesboipat verila )
B Witz a Variable | I @) Use another variable I @

# Execute ST-Code @ MAIN.move_position E
*% Toogle a Variable :
Initial display format:

EIEIE]
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Textsearch | Categories

Variables a  Name

+ {} Tc3_Module
+ @ TwinCAT. SystemInfoVarist

= Twincattest
S-12 pous

[E] mamy
T @ axis

i+ § move_absolute

# move_ac
% move_de
# move_do

Address  *

4 move_position

# move_velocity
+  § power
- % power do

£

I

[¥]structured view

/| Inzert with arguments _ | Inzert with namezpacs prefix

In the same way, create the controls of speed, acceleration and deceleration pointing to the absolute position.

maove_position

Y. 21

move_velocity

Yo 2f

Mmove_ac

G021

move_de

U 2f

Enter “MAIN.power_do” in “Inputconfiguration: Toggle

set 0. Enter “MAIN.move do” in “Inputconfiguration

axis_pos:to. 2f

axis_vel% . 2f

Tap

motion_ Do, set 1 only when clicked, and 0 when released.

Variable”, click once to set 1, and click again to
Variable” of the trigger control of axis

4 ' Common Contrals

k  Pointer
@ Button
LH Checkbox
8 ComboBoxnteger
1]

ComboBoxTable
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Property
+

Valus

Colorvariables

| State variables

Button state variable

' Bitmap 10 variable

I— Inputconfiguration |
OnDiglogClosed  Configure..,
OnMouseClick Configure. .,
OnMouseDown  Configure. .,
OnMouseEnter  Configure. ..
OnMouseleave  Configure...
OnMouseMove  Configure...
OnMouselp Configure. ..

+ Tap
= Toggle
Variable MAIN, power_do
Togalz on .. I
i+ Hotkey

Property Value
+ State varables
+ Button statevariable
25 E-ITmapIIDvariahle
I— Inputcanfiguration | I
OrDialogClosed  Configure...
OnMouseClick Configure. .,
OnMouseDown  Configure, .,
OnMouseEnter  Configure..,
OnMouseleave  Configure...
OrMouseMove  Configure...
OnMouselip Configure. .,
= Tap
Variable MAIN.move_do
TapFALSE i
Taponent.,, D
+ Toggle
i+ Hotkey

Create an indicator control to show whether the power function block is enabled successfully.
and then bind the

LED

variable.

icon from the Toolbox on the right,
MAIN.axis.NcToPlc.StateDWord.20 variable, where StateDWord “.20” represents the enabled state of the axis

dk MeteriB0
% Meter360
B Meterd0
&

Potentiometer360
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4 Dateftime managing controls

After the program is written, it needs to be activated, and then click Login

“Position

First, drag an
Variable”

Properties
¥ Fiter = | ¥$ Sortby = 2} Sortorder » [¥] Expert
Property Walue
Element name GenElemlnst_5
Type of element Lamp1
+ Position
Variahle MAIN.axis.NcToPlc. StateDWard, 20

+ Image settings
= Texs

Tooltip
+ State variables

'+ Background

4 button to see the value of the specified variable in the visual interface.
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— HMI

= O

move_absolute

|

move_position move_ac
10.00 5.00 axis_pos:10.00

move_velocity

move_de

10.00 500 axis_vel:0.00

Click move Position and other input type controls can modify the value of the variable in real time.

— HMI

power Q

move_a bsolute

|

move_position move_ac

10.00 5.00 axis_pos:10.00

move_velocity move de

10.00 axis_wvel0.00
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11.3 CODESYS and XINJE DL6 Ethercat communication example

This example will explain how Codesys motion control software realizes EtherCAT motion control when it is

used as EtherCAT master station (Xinje XS3 series PLC is only used as a hardware platform) and Xinje DL6

series servo is used as slave station.
Note: This communication case takes DSS5C1-20P4-PTA as an example, and the bus configuration of

DL6-2003/2006 (- GS) is the same as DSS5C1.

11.3.1 System topology

Name Model Quantity Note
Software CODESYS 1 Software version: V3.5 SP13
Patch 1
Hardware XS3 series PLC 1
Servo DL6-2003(-GS) 3
Network cable JC-CA-3 Some Connect PC and servo

11.3.2 System topology

PC debugging -~

“+_ copesys 7
o T S

Fihernet
communication

FiherCAT motion
bus

This is a Codesys control system based on traditional hard PLC. In this scheme, the PLC development system
generally runs on an ordinary PC, while the traditional hard PLC only serves as a hardware platform. The
real-time core of the soft PLC is installed in the traditional hard PLC, and the system program compiled by the
development system is downloaded into the hard PLC. The control system diagram is shown in the above figure.

XS3 series PLC has upper and lower network ports. The upper network port is Ethernet/IP, which is used to
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connect the Codesys upper computer. The lower network port is an EtherCAT connection port, which is used to
connect Xinje DL6 series servo to realize EtherCAT communication. The two communication network ports of
Xinje DL6 series servo drivers should follow the principle of "bottom in and top out".

11.3.3 Debugging steps

1)New project

<N
Double click ﬁ to open Codesys. Click New Project, input project name and save path.

Start Page X

¥ CODESYS V3.5 SP13 Patch 1

Basic Operations Latest News

@ ﬂ e Srodectis The current news channel might not be valid or your Internet connection might &
= Open Project.. the Options dialog and select the Load&Save category.

@ open Project fram FLC... wﬂNe‘wProjed |

Eategories: Templates:

Recent Projects

-~ Libraries . - Nﬂ :
& Untitlzd3 {1 Projects @ 9’ = 'Ei |

2 Em oject |HMIproject  Standard Standard
& Untitledz LY pec A et oA e

~

= Untitled1

Standard
project w...

A project containing one device, one application, and an empiy implementation for PLC_PRG

Name: Untited1

Location:  D:\{=3F\sodesys - m

[¥] Close page after project load ® [ OK ] [ Cancel ]
@ Show page on startup

2)Add XML file

Open Tools/device repository, add XML file of master and slave station. First, add the XML file of the master
station device. Click Tools -- device repository in turn, click install in the pop-up dialog box, select the path where
the XML file is located, find the XML file, select it, and click open.
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=== F |2 (M= %

Location: [System Repository. | [EdtLocations..
(Ci\ProgramData|CODESYS\Devices)
Installed device descriptions: @

Siring for &-fulltext search

=

it
=l .| Xinje-Cortex-Linux-SM-CNC.dev
= e e R
: I XIMJE-DS5-C_revl.l
iﬁ “;’ XML 35
J =5 = =1 198KBE

After opening, the installation is completed, as shown in the following figure. Similarly, install the slave XML file
(XINJE-DL6-ECT(V1.2)) in the same way.
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¥ Device Repasitory

Location: Isﬁm Repository

v] [ Edit L_t_:tations..._]

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

String for @ fulltext search

Vendor:

<Al vendors>

o

|

MNarne

i+ IlE Fieldblisses

& B 1 devices

= 4 plcs

= [fl softMotion PLCs

[ copesys softMotion RTE V3
[ copesys softmotion RTE V3 x84
[ copesys softMotion Wi v3

=T PR | N L N |

Vendor

38 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

Se o i = Eel i Skl

m

G congeye
s

[ xirse-Cortex-Linux-SM-CNC

| Wi Yine Bleetric Ca. Ltd.

Uninstall

Export..

CODESYS Control RTE V3

35 - Smart Software Solutions GmbH

- Details...

< | i) | 3

= € C:\Users\wushenfel\Desktop\Kinje-Cortex-Linux-SM-CNE, devdesc, xml
€ Device “Winje-Cortex-Linux-SM-CNC " installed ta device repositary,

S ——
% ML file is installed

2% Device Repository

Location: ISystﬂ:osimy v| |§ditL0|:§ti0ns...‘

[C:\ProgramData\CODESYS \Devices)

Installed device descriptions:

Siring for & fulltext search

Install...

sl

Vendor: | <Al vendors>

Name “) [t
+ €8N CANbus |E| Export..
# Kifl CANopen
= poli EthercaT
- Dm Master
+ 5ok Module
= g;a Slave

“ [ ifm electronic - ifm electronic EtherCAT Devices

i# [}l Panasonic Corporation, Appliances Company - AC Serve Driver
+ |3 Parker Hannifin - Parker Servo Drive 1M

* [ Parker Hannifin - Parker Servo Drive 15

+ [ Schnsider Electric - Drives

+ [ staubli Robotics - Drives

'+ [ STOEBER ANTRIEBSTECHNIK GmbH & Co, KG - Antriebe
= -4 ¥imje Hectrorics, Inc, - Serva Drives

[ [x1nIE-D85-C EtherCAT(CoE) DriveRevl |
Accelnet EtherCAT Drive (CoE) SoftMotion

[ Affinity in RFC mode SoftMation

Details...

3)Add master station device

Right click Untitled, click Add Device, select PLCs--SoftMotion PLCs--Xinje —Cortex-Linux-SM-CNC, click
Add Device to add the PLC.
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View Project Buld Online Debug Tools !
Sl S o BB X (M0 A

‘rnpertles. T

{5 Add Object b
Add Device, .,
Edit Object

Edit Object With...

Edit IO mapping

Mame: Ximje_Cortex_Linux_SM_CNC
Action:
@ Append device Insert device Plud device Updste device

String for & fulltext s=arch Vendor: [&Al vendars> i

Name Vendor Version Description

= [ pLcs
= [T softMotion PLCs
CODESYS SoftMoti 35 -Smart Software Solutions GmbH  3.5.13.10 A CODESYS 3.x SoftMo
<[ cooesYs softmotion RMYIx64 35 - Smart Software Solutions GmbH  3.5.13.10 A CODESYS 3.x SoftPL
CODESYS SeftMotion Win 35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc
i i .5.13. CODESYS SoftMotion Sc
3.5.13.20  CODESYS Control from)

< n | v
[#] Group by category || Display all versio M{Fo_res;pewly) 7| Display cutdated versions:
[ mame: Xinje-Cortex-Linux-SM-CNC -
Vendor: Wuxi ¥inje Electric Co.,Ltd. =i
Categories: SoftMotion PLCs 3

Version: 3.5.13.20 ) i
Order Number: 777 -

Add selected device to the project (top-level)

&  (Youcan select another target node inthe navigator while this window is opean.)

|  addpeviee | Close ]

After adding a PLC, the device manager will appear on the right side of the interface. Select Xinje — Cortex Linux
SM CNC, right-click, and click Add device.
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File Wiew Project Buld Onine Debug Tooks Window Help
BEE - w

o B o % |0 U0 AR 0G| IR B (5] 3 ) OF

qull—

ﬂ] Library Manager
A softMotion General Axis Pool

MName: EtherCAT_Master

Action:

i@ Append device inse £

it device =
SEIT OEVILCE

Fiug gevice () Update device

‘String for & fulltext search

Vendor: | <l vendors> i
MName Vendor Version Description =
= [ Fieldbusses
- cAN CANbus

1= Btk Master
4l EtherCAT Master SoftMotion
i - 5 Ethernet Adapter

35 - Smart Software Solutions GmbH 3.5.13:10 EtherCAT Master... ]

3.5.13.10

35 - Smart Software Solutions GmbH EtherCAT Master SoftMc
<]

i J '
Group by categary Display all versions{forexperts anly) [~| Display outdated versions

[ Mame:EtherCAT Master

Vendor: 35 - Smart Software Solutions GmbH

Categories: Master ‘ 3 i

Version: 3,5.13.10
Order Number:

Append selected device as last child of
Xinje_Cortex_Linux_SM_CNC

£ (You can select another target node inthe navigator while this window is open.)

@ [[_adepeviee J|[ose |

Add the device, as shown in the following figure:
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» Untitledl.project® - CODESYS

File Edit View Project Build Online Debug Tools Window Help

HE R S I TR =G R AR -
| Devices ~ o X I__'tﬁ Xinje_Cortex_Limn
= 5 Untitled] > 5=
= [l ¥inje_Cortex_Lint_SM_CNC (Xinje-Cortex-Linux-SM-CNC) | i
T Bl PLC Logic Applications
= 'ﬁ Application
m Library Manager Backup and Restare
= |E Task Configuration
s EtherCAT Task Fites
[ EtherCAT Master (EtherCAT Master) 5
"2 SoftMotion General Axis Pool

4)Gateway communication settings

Double click Xinje Cortex Linux SM_CNC, click Scan netwook in the communication settings tab, search for
PLCs in the same network segment, and click OK after finding them. As shown in the figure below, the
equipment name of the PLC is XINJE-XS3.

Note: Ethernet connection requires that the IP address of the connected device (PC) and the IP address of the PLC
are in the same network segment, so confirm whether the IP address setting of the PC meets the requirements

before connecting.

-0 X A Devier x

Cormuicatn » Settngs

Applitatise

Plarkin waet Beat e

()

FLs Suttings

Pishe

% g T

Aecess fights

sipmbad 4igts
L Ubgeens
Tesk Depioyen:
St

Tttt

Eatmany-1

fOrver
(2

1P Address:

bobes

Part
1317

Laktlukl @0 B0 Nwansh o H

After successful communication, see the following figure:
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Deviaes - 3 %/ G newer x
BT = e —
e s33Te) . ~+ing I Tty = | vor
= H0 #1ceoge I
Aophialis
= D Appication S ml |
9 ey saresger Bukus and Rtz — i
() mascer tost - anam i
o e e =, - E
= @ Fesonfiuston e Satenrey
= 5 arlad . L. _ IR Rt D Syt i
] Masher lest HLL S Taqie e
& sove pewe HET
b PS03 Mok TOM) g Ereics Ao
# 5l winchon 508 1 (Mo TN Heanie 0776 D0EF
B Softabon Guneral s Bl Terget
. Local High Saend 165 Actawe gl it
B Lol bigh s ) ;n;;-m
A e SynbialRig s H
Target Verdon
HC Goiscts Vet = Flerteie oot
Tesk Deproymean ':’a:g;;:-m
St
farane s
L e T |
B calmas| (B Memsuge - Tobal b emarish ¢ wemivgie], b mesageta)]

Lotk @0 @0 Preweinde o &

5)Scan the slave station device

In the device engineering bar, right-click EtherCAT Master, click Scan for devices.
Ble Edt Yew Project Buld Onine Debug Took Window Help
BEEIS o - pBEX AYMLIR T

: : (7] Xinje
S Lingitisd
= (] ¥rje_Cortex_Linux, SM_CNC (Xinje-Cor tex-Linux-54-CNC) | Commyiic:
T E[HMLW ‘ Applicatior
= nﬂppkaﬂun
.ﬂ Library Manager ‘ Backup am
=8 Task Configuration
@ EthacCAT Tack ‘ Files
O e I
3 Soltvotan Generd Axd |
Copy =
C Setiing
3 ' Pasie I
¥ Delete I Shall
Refactaring Lers and
[ Properties.
Add Obiect cess Hig
=) AddFaolder,.. ‘mbal Rig
Add Devies...
j_sk Deplt
@ scan | |  ScnForDeviess... Lok
| Desable Device |

In this example, three DL6 series servos are connected. The scanning results are shown in the figure below. Click

Copy All to Project to add all the slave stations scanned to the project.

365



b

‘E’ﬂﬂ]‘l’ﬂ' e E = -.'

Scanned Devices

Devicename Devicetype Alias Address
KINJE IS5 C_CoE Driwe XINJE-DES-C EtherCATICoE) Drive Rewl o
AIHJE D55 .C_CoF_Driwe FINJE-IS5-C EtherUAT (CoE) Drive Rewl 0
HINJE 155 C_Cof_Briwe ITHITE-DIS5-C EtherCAT (CoE) Trive Rewl i}

— SOOW UILIIRFEences 1o

Aesion Kildres [ R

I |Cop}' A1l Devices to Frojec lt Cloze ]
= | |

After the slave station equipment is successfully added, the "devices" is shown in the following figure.

@ UniledLproject” - C

File Edit View Project Buid Online Debug Tools Window Help

Hed &l Vs e N - -
- 1 X 7] xinje_Cortex_Linux_S
= () xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) Communication Settings
= B pLC Logic
Ijl] 5 Applications
= @ Application
m Library Manager Backup and Restore
= E Task Configuration
% EtherCAT Task Files
= [ EtherCAT_Master (EtherCAT Master) .
; og
2] ¥MIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Revl)
I_H ¥INJE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT{CoE) Drive Rev1) PLC Settings
|6 ¥INIE_DS5_C_CoE Drive_2 (KINJE-DS5-C EtherCAT{CoE) Drive Revl)
A SoftMotion General Axis Pool PLC Shell

6)Add motion control axis

Select slave axis device XINJE_DS5 C CoE Drive, right-click, click Add SoftMotion CiA 402 Axis.
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D‘E‘I eES r
* B X || (@ xnjet
= 1 LeedT =|[ ¢
= 4] Wire_Cortes Linus_SM_CNC (e Tortes-Linus-5M-CNE) | Communicat
= Bl pLC Logic _
L‘-H] Applications
=} application |
m Library Manager Backup and |
= E Task Configuration
5 EtherCAT Tack | Files
1= | Log
(1) | e pss ¢ coe prive pans
|0y XINJE_DS5 C_CoE_Drive_1 4
it !v:" M;E'E Copy C EtherCs
[ ¥aMIE_ D55 C_CoF_Drive_2 {IN e
" Softotion General Axis Pool e LC Shadl
Delete
o nd Gi
" b SErS &
3 Propertes... ccess Right
Add Object
S ymbol Bigh
I Add Folder
Insert Dewice, . psk Deoloy
[Disable Device
tatus
Update Dewce,,.
(7 EdtOhbject ffarmation
Edit Ohject With...
Edit IO mappng
Import mappings from C5V...
i o LBV
1 | cd SofiMotion CIA402 Axis |
S Devices | 1 PO A Erufebirbired wet LA AR D A

Similarly, add an axis for each slave station. After adding, it is shown in the following figure:

Devices v & X|
3 Untitled [
= I:ﬂ Kinje_Cortex_Linux_5M_CHNC (Xinje-Cortex-Linux-SM-CHNC)
=&l PLC Logic
= % Application

ﬂﬂ Library Manager
= LE Task Configuration
¥ EtherCAT Task
=[] EtherCAT Master (EtherCAT Master)
= [l XINIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Revi)
H&® 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
= [4] ¥INJE_DS5_C CofE_Drive_1 (XINJE-DS5-C EtherCAT{CoE) Drive Revl)
L- M$” SM Drive_GenericDSP402_1 (SM_Drive_GenericDSP402) |
= [ ¥INIJE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT{CoE) Drive Rev1)
ﬂ@ SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
% SoftMotion General Axis Pool

7)Master station device select source address

Double click “EtherCAT Master”, click Browse... in general tab, select corresponding MAC address, click OK,
now the source address is selected.
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= M || T e Dwes BT () EllierCAT_Master x |
bt [=]
= T e Dot Lous 0 URE (R o beke s U () | eneral ] furarnfiy MazaiSlaves Elhﬂtﬂ.‘t_*"“
= &l Pec Lo — =
I - Spnrlin 1 Asnlgrmers Bl 2T F2C S ling
M iy Menaas Feksrrad S e Laalion AveresstMAT] [14) - 14140 <1 [J] Z-ozzzast 77 Caable S=dundang
a 8 Tews G fuaralun setreAcc-se ey roooaccoonac fa) | v |
=0 E: SihercsT Taes Lebarid nCobgeets T J o
z ezt Mams sl
I =] Btha~zAT_Mscter [EDercAT Master) I sl _ —
T = |4] AICE DSE_C_CoZ_Lihs (ARIZ 357 C EfhorCATICOE) Crve Riev ) 55 @ Selecl Hework by MAC 2 Seleul Mebyes o by Mawes

] W a1 _Prtve_comenerepna gt Ll kA i L‘
D= mneame s e et e s = —
1 WP e temenet e

BN zddrezc Mamz Deccroption

D= [ mn arie v ties 2 [y
1 M 3 Drive_Ge-ercD 3422 2 3M (4
“B Sllliulin Gl Axk Fou.

5] l 3% ] | o
@ ime Cortex Linux S.ONC ' (] EtherCAT_Master x|
General [¥] AutoconfigMaster/Slaves Ethercn1,—"_
Sync Unit Assignment EtherCAT NIC Settlng
EtherCAT I/0 Mapging Destination Address (MAC) |FF-FF-FF-FFFFFF | Broadcast || Enable Redundancy
Source Address (MAC) UC—BZ—B?—BE—?B—_Zl I i Browse.,
EtherCAT IEC Objects = = =
Network Name |eth1
S @ Select Netwark by MAC () Select Network by Name
8) Make the program

Add POU. Right click application in the devices column and select Add object -- POU. Name the POU to be
added and select the programming method, then click Add. In this example, the form of continuous function

diagram (CFC) is selected for programming.

i SRR | & e cortex L sM_ONC
£ tintitieds =l +
= {ij ¥inje_Cortes_Linix. SM_ENC (linfe-Cortex-Linux-SM-CHCE) | | Genzral
|Iﬂ Alarm configuration. .. f
T ey Fanac & Cut P waw...
= (&4 1a Cmﬁg:.ril% Capy 7 s Group...
& s Paste @ Camtable...
= [ EthercAT MastBy(th K. Delete & one program...
= [@ wvE_pss. ciifer Refactaring . |& CNC settings...
W4 S Drive Gt £ propertis. |E®  Data Sources Manager...
= [ »anaE_pss T DT
MG sv pre | Aot ”l@ External Fie... t
= [@ xwoe pss c oo = AETOR @ cicbal variabie List... d
H& s brive_Gt (] EditObject il Srces ool |
A softMation General Ax. Edit Object With... o i E
% oo | @ Matwork Variable List (Receiver)..,
Delete appication from device |ﬂ Matwark Variable List (Sender), .
Persistent Variabies, .
| POL for impeot checks, .,
|ﬁ Recpe Manager..,
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|J_'E Create a new POU (Program Crganization Unit)

Name: name the program
POL
Type .
@ Program programming fype
~) Function Block
Extends:
Implements:

Arcess specifier:

Method implementation language:
| Cantinuous Function Chart (CFC)
() Function
Return type:
programnming language
Implementation language:
| Centinuous Function Chart (CFC) |

add |l cancel |

Double click the added POU to program in the POU interface.

Note: POU should be added to the task, because subsequent compilation commands only compile the programs
added to the task. If the created POU is not added to the task, the compile command does not perform syntax
check for the POU. Right click EtherCAT Task, select Add object -- Program call, fill in "POU" in the dialog box
“Add Program Call”, and finally click Add.
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Gl Uhibtled?

1| FURCTION
= (& ¥inje_Cortex_Lnux_SM_CNC (¥inje-Cortex-Linux-SM-ONC) : ﬁ_ﬂ
= 2l pLcLogic |
= £ Appiication || =y
) Library Manager 5 VAR
A Pou (FB) 7 EMND \AR

@Ih- = £ | EtherCAT Task !
T oo

= ([ EtherCAT Master (EthercaTm B2 Copy

=@ XNEDS5.C_CoE Drive ([~ Pastz 4
Hg? M Drive GenenchSt X Delete b

= ] wingE_D55_C_Cof Drve_| Bk B
HgP M _Drive_GenendDs ia

- B YINJE_DSS_C_CoE_Drive ! Refactoring ¥ I:I @

H& s _Drive_GenencDs [ Properties. .

3 Som-‘lnuunﬁmera].ﬂml“é-i L4 AddObject rE Program call.. |

Add Folder...

(7" EditObject
Edit Object With...

I & program call

POU to call:

POU \z]

Comment:

Add Cancel |

Call the function block
On the POU interface, calling an MC POWER function block to control the axis enable. Select the box in the
toolbar, drag it into the programming interface, and enter MC_ POWER.
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L i o e L S _chiE

PROGHAM FOU
VAR

END_VER

LTI

Il EtherCAT Masta

MC_DOWER_N: WEROWRR:

'zl rov x|

r -

El

ToolBox - B

ME. POWER @

_ 21— We_POWER

Sl
R
BDsveSarificr|Stot= -

=
!—N Mointer
'k ComralPont
= Tnpit
= (it
v
|~ = Tum3
= Lagel
= Rehimn
i Conpusa
Tk Se ector
e Cunninenl
== Convection Mark - Source

w= Curprediun Mark - Sith

&7F InptPn
47 QutpLtFin

Zuzy]
o3|

Link this function block to the variable of the first slave station axis, as shown in the figure, enter MC_ POWER _
0, the programming interface will automatically generate variables to be declared.

MC_POWER_0 =1

_IC'
MC_POWER
Status
bRegulatorRealState
bDriveStartReal State
Busy
Error
ErrorlD
Scope Hama: Type:
[vam. | wcPOWRD #E_FOWER -z
Ohbjecs: Jmmialization: Addrene
POU [Applcabon] - [ose
Flags: Cogyrmest:
| CONSTANT
| BETAN
FERSISTENT -
[ x| cwm |
@ inje_Cortex Linux SM_CNC | (f] EtherCAT Master 8] Pou x
1 PROGRAM POU
- 2 VAR
3 MC_POWER 0: MC_POWER; Declare variables
4 END VAR

Add input and link the function block to the first slave station axis. Select Input, drag it in the programming

interface, double click this object, click ) , select loConfig_Globals-- SM_Drive GenericDSP402 in the
Input Assistant, click OK.
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+ % SM_Drr_nencrenaranz_|
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¥ ML DSt L Lel Lewe 1
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e Slul e Maoy
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Connect the added input function block and the enable function block with wires.

Similarly, continue to add the relative movement function block MC _MoveRelative, Stop function block MC _

[ SM_Drive_GenencDSP&02  |—

MC_POWER D o

| &

MC_POWER L

e P Status
Enahble bRegulatorFealState
bRegulatorOn bDrveStartRealState
bOrvesStart Busy
Error

Error|D

Stop, Reset function block MC_Reset. The procedure is shown in the figure below.
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@ ¥inje_Cortex_Linux_SM_CTNC | [ EtherCAT_Master ") rou x|
1 FROGRAM PCOU
= Z WAR
3 MC_PCWER_0: MC_FOWER;
4 MC MoveRelative 0: MC MoveRelative:
5 MC Stop 0: MC Stop;
€ MC Eeset. 0: MC Reser;
7 END VAR
[ SM Drive GenericDSP402 |
MC_POWER_0 5 MC_MoveRelative 0 i
MC_POWER MC_MoveRelalive —
— S oas Status = FUES Dons—
—Enable bR=gulatorRealState —{Exscute Busy—
—bRegulatorOn bOriveStartReal State —{Distance CommandAborted —
—bDriveStart Busy —Velocity Errar—
Error —ficceleration ErrorlD—
ErrorlD —|Deceleration
—fderk
MC_Stop_ D = MC Reset 0 1
MC_Stop - MC_Reset '—
L s Dons = FUES Dons—
—Exscute Busy —{Exscute Busy—
—Decelerstion Error, Error—
—{derk ErrorlD ErroriD—

8) Add visualization
Right click application in the devices column and select Add object - visualization. After naming and selecting the
programming method, click Add.
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= T WEDS it Obect With..,

lisr:%q Logn

% Saftation
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’ Creates a visualization obj

ect

Name: naming

Visualization

Symbol libraries
EI VizuSymbols (System)

Active

B

library iz assigned thelibrary is a

A visualization symbol library is.a CODESY=S library with
graphics and graphical objects. Ifthe visualization symbal

manager. The graphics and graphical objects are shown in the
toolboxwhen a visuallzation editor is the active editor,

dded into the POUs Tibrary

Cancel |

&) viualization x |

Enable Status

I |

bRegulatorOn | | bRegulatorRealState |

.j bOriveStant meriveSta rRealState L‘
[ s |

5 | Error

l ErrorlD : %&d l‘

0w [ -
[

Double click visualization in the devices column to add the required visualization. For example, you can search

for power in the toolbar and drag the visualization object into the screen.

||

Lamps/Switches/Bitmaps
Datefime controls

Basic

Measurement cantrols

Special controls

ImagePool_sm3 ImagePool_cnc_sm3

ImagePoollialogs SM3 Basic SM3_CNC

gs
ve: ETC

e

Power switch VISU_MC_Power

VISU_SMC_GroupPow

VISU_NEW_MC_Pao... er

4 items

_U._search
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When you drag the control object into the editing area, the dialog box Assign parameters < VISU MC_Power>

will pop up automatically, link the control object to the corresponding declared variable. Double click the value
column.

Click El |, at this time, select the declared variable in the newly pop-up dialog box, and then click OK. The

linked variable name will appear in the value column. Finally, click OK, that is, the variable linking is completed.
Similarly, other control object follow suit.
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| 3 {Ear P 5 . " .
Assign parameters =VISU_MC Power=
Assign the parameters for the referenced visualization <VISU_MC_Powers,
Parameter Type Value
S m Input F8 MC_POWER | POUME Power of =

[ oK _]| Cancel
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Add an object that simulates the rotation of the motor and link it to the motor axis. Add it in the same way as
above.

A _Master - |1
L RRC R
e e

RoiCrve

- E= | m;ﬁ:@vci'l

¥ 4R TooBox IE Praperties

The created view is as follows:

LAt wew  Praes Vmsbahoo e Crbe Lessy sods gindw kb 1 pres
; - P S i =)
PR & ERR . o S0 R s WK :
1 OB Bl e B e e | g g g | P o] Cesanes
! = & %] H  anpceteonmaons 1 Ml o Hamre Type fddress g ||
whosadt = = EX spalteren A
i Pl 1w S ML A d T BT Fa '
i st i -a au A
B qr pammctees e Ratlves I # @ ML_Movedslatoe U e izt
Ezmicotoz DarsTters fartz rafy ] ST ' T g MC_Puwer
! # W Mr_Nrset_o
Taremen Type 2] el / H +. % ME_Smpa
B~ et AR ANIS_FFROSMR = ol e onf 3 clobas
e
W+ # sh pme_senencusbani
1 5H_Erive_GenernD5F102_1
# & SH_Dre_Gencrensreas 3
i m 0
Tt e Fill= |sone -
| [amger= s eguments |7 [ine=t with ra=espeon predx
B e
M TR -AnAr SRS SR e = LI yrliry i sk F DA o
(VAR GLIDAL!
r ' @ ==
e [Py pzo: i il

376



| I_I‘i ".kinje_cdrnex_Linux_S.H._CNC @ PDU

EEI Visualization XIj Eﬂ.'lerC.ﬂ;.'.I';l'“'i..asfer

MC_Power

Instanz: %s

Status

bRegulatorCn

|bF{eguIatorF{eaIState |

|
| Enable | |
|
|

bDriveStart | |bDriveStariRealState |

Busy

Error

it

ErrorlD : %d

MC_MoveRelative

| Instanz: %s |
[ Eeote  J[ oume |
| Distance:%f || Busy |
| Velocty:%f || CommandAborted |
| Acceleration : %f | | Error |
| Deceleration: %f | | ErrorlD : %d |

PLC open|

—

MC_Reset

| Instanz: %ss

| Execute | Daone

Busy

Error

ErrorD : %d

MC_Stop

| Instanz: %5 |
[ o J[ oo ]
| Deceleration: %f | | Busy |
| dJerk; f | | Error |

N7

10) Online control

Parameter setting of axis. Double click axis 1 to set axis parameters in the Scaling/Mapping tab.

encoder accuracy, a 19-bit encoder is connected in this example, so 524288 is filled in.

)

The relationship between settings and output: coefficient =(  *

Example: when the input-output relationship coefficient is 10, the distance in the MC MoveRelative function
block is set to 100, then 100/10*524288 = 5242880, that is, the set operating distance is 5242880 pulses, and the

motor will rotate for 10 polar distance.

At this time, set the velocity value in the function block to 10, then 10/10* 524288 = 524288, that is, the motor

will run at the speed of 524288/s.

Set the acceleration value to 1000, then 1000/10*524288 = 52428800, that is, the acceleration of the motor is

52428800/s%, the deceleration setting is the same.
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After setting parameters, compile the program for syntax check, and log in and run the program after no error is
reported. Login enables the application to establish a connection with the target device and enter the online state.
The precondition for correct login is to correctly configure the communication settings of the device and the

application must be free of compilation errors.

Execute = compile, % login, ¥ run, the normal operation status is shown in the figure below:

® Untitled1.project” - CODESYS

File Edit Wiew Project Build Online Debug Tools Window Help

e E & o 5 A8 G R - T 1
[ Devices - I X L]j
51 Untiteds L]
- | Kinje_Cortex_Linux_SM_CNC [connected] (Xinje-Cor tex-Linux-5M-CNC) Gene
=-E1 PLE Logic |
: Sync
= [} Application [run]
m Library Manaager Ethe
= Iﬁ Task Configuration
% EtherCAT Task Ethei

=5 [f] EtharCAT Master (EtherCAT Master) _
= atL

[ fmIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT({CoE) Drive Re |
W& sM_Drive_GenericDSP402 {SM_Drive_GenericDSP402) ko
= 5 |7 kINIE_DS5_C_CoE Drive_1 (XINJE-DS5-C EtherCAT{CoE) Drive
M&P sM_Drive_GenericDSP402. 1 (SM_Drive_GenericDSP402)

= 5[ kMIE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT{CoE) Drive

: @ SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
2 SoftMotion General Axis Poal

At this time, the distance, speed and other parameters that the motor needs to move can be set in the visualization.

Click bDriveStart—bRegulatorOn—Enable in turn in the MC_Power function block to enable the motor normally.

Finally, click Execute in MC_MoveRelative function block to start relative position movement.
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| Xlnje_Cort;.x:Linux_SM_CN(.I @ POU @ Visualization X I_B EmerC.AT_ngter LES SM_Drive_Geneﬁd:_JSP%Z

MC_Power

Instanz: POUMC_Power_0 ]

Enable | | Status |

bReguiatoron | [bReguistorRealState |

I
|
l
I

b2

MC_MoveRelative

Instanz: POUMC_MoveRelative_0

Execute | | Done

| |
| |
pistance - 1000.00000{ | Busy |
|
|
|

bOrivestart | [bDriveStariRealState | velocity : 100.000000] [ Commanaaborted
[imar | Feleration : 1000.0000] | Errar
| Error | |ce|erati0n: 1DUU.DUDU| | ErrorlD ;0
[ Emorp 0 | | Jerk 0000000 | ‘."
MC_Reset

Instanz POUMC_Reset 0 |

MC_Stop

| Instanz: POU.MC_Stop_0

Execute | | Done |

|
| Execute | | Cone |
Busy ]
Deceleration” 0.00000] | Busy |
Error
| Jerkooooooo || Error |

ErrorlD 0

FLCopen |
Ty e

|_lmotion ||
untrol

“’ :

ErrerlD : 0

11.4 OMRON and DL6 servo Ethercat communication example

| m Libra

100 % [

This example will explain how Omron PLC is used as EtherCAT master station and Xinje servo is used as slave

station to realize EtherCAT motion control.

Note: This communication case takes DS5C1-20P7-PTA as an example, and the bus configuration of

DL6-2003/2006 (- GS) is the same as DSS5C1.

11.4.1 System configuration

Name Model Quantity Note
Upper . Omron software
Sysmac Studio 1
computer
Controller | OMRON NJ501-1500 series 1
Xinje
DL6-2003(-GS) 1
servo
Network Used for connection between computer and
JC-CA-3 Some
cable PLC or between PLC and servo
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11.4.2 System topology

PC debugging

Ethernet
communication |

FtherCAT maotion bus

The NJ501 CPU module has two network ports, the red marked is Ethernet/IP, which are used to connect the
Omron host computer SYSMAC studio to monitor and write data to the PLC. The yellow marked is EtherCAT,
and the other end is connected to Xinje DL6 series servo to realize EtherCAT communication.

Each network port is equipped with three indicators, RUN/ERROR/ACT. After the network cable is correctly

connected, RUN should be on and ACT should be on. When the communication is established and there is data
interaction at the network interface, ACT flashes. Error will not light up unless it is abnormal.

11.4.3 Debugging steps
1)New project

If "new project" is selected for the first time, select model: NJ501-1500, version 1.02 in the project attribute

interface, and click "create" to generate the programming interface.
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2)Add XML file

Double click "EtherCAT" on the main interface to call up the EtherCAT configuration interface. For the first time,
you need to add XML files to the library. Right click "master device" and select "display ESI library".

FAMEREENSEARMERD)

WAmwESEL

[ Pemss ]| Display ES|
Fra ) |ibrary

Then we need to add the XML file of DL6 to the pop-up ESI library. Select "this folder" to display the path of the
storage folder, and put the "XINJE-DL6-ECT(V1.2)" XML type file in the path folder.
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Finally, close SYSMAC studio and restart the software, browse the "ESI library" again, and the XINJE-DL6
slave station description file already exists in the library.

B esiE = ] X

Omron GX-Digital 10-T
Omron GX-Encodar
Omiron GE-I0-Ling
Dimron GX-

Omiron D-1SNO1H-ECT
Omron -1SNO1L-ECT
Omron REBD-T1SNO2ZH-ECT
Cmron REBD-T1SNOZL-ECT
Omron E-1SNO4H-ECT

AN-1SKO41-FCT

Omron REED-15N10F-ECT

Omrmn REAN-1SNI0H-FCT

Cmiron D-1SN15F-ECT

Omron REBD-TSNT5H-ECT

Oumon REBD-TSN20F-ECT

Oimron RRAN-1SNAOH-FCT

Omron REBD-1SN30F-ECT

Omron RESD-1SN30H-ECT

Cromrun

Cimiron

Qmron

Omron ZW-T

Qiomon EW-CElx

KINJE-D! revll
KINJE-DS5-C CoE Drive Rev:0x02040608 {XNJE-DS5-C

DTN EEoEC oD pENoDooooooODDEaE

NESITE, SUGEtRiRE, SAEEE/M
. EEREENEAREE

3)Add device

Find “XINJE-DL6 CoE Drive Rev” on the right side of the interface, double click it to add to the node under

master device.
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e '

After adding a node, select the node with the cursor to display the PDO configuration of the current node. Select

Edit PDO mapping settings. The pop-up interface will display the current output PDO mapping on the left and the
PDO items on the right. You can add or delete PDO as required.

Select "add PDO item" to add PDO, and the pop-up window will show the PDO objects that can be added. After
selecting, click "OK", and then click "apply", and the addition is successful.

S0 MappirgTEW 2 e CCok Cive
HEEEE A, 1 3 3 : L HINJE-D55-C Ethert
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3nd TePDO Megping
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Ox200F00 PDAS /4 P15
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After adding, it is shown in the following figure:

B meroomssize Edit PDO mapping settings - B X

£.57F 15t RePDO Mapping=f5PDOZE
EHESEEACE N 104[00] / 2048[RA] =3 | b EdEsEm PDOEEER:
B 112 H:i 20487 !
| & | | : He 878
UxbU/ALI 3 UINI  larget position
Ox60FF:00 3 ] DINT  Target Velocity
' 2nd RPDO Mapping ol 0x6071:00 ] INT Target torque
3rd RxPDO Mapping El%%E Dx6060:00 SINT  Modes of operation
4th RxPDO Mapping EJ4&5HE

FEE ==
15t T«PDO Mapping  TIRE

2nd TxPDO Mapping AI5E
3rd TxPDO Mapping BERE
4th T«PDO Mapping TS

= T TR
HIPDOZH BErDOZE
= o WE

4)Motion control axis settings

Double click "motion control settings", right-click "axis settings", and select "add - motion control axis".

DNS O FiEm

v U= m
=

Double click " MC_Axis000" to display the axis setting interface. The interface is divided into multiple sub

interfaces.

Select "axis type - servo axis" in the "axis basic settings" interface, and select "node 1: DL6" in the "input device".
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Click detailed settings, expand the configuration module. The function name needs to be mapped to the PDO
mapping item on the device. It needs to be added manually here. Missing or wrong addition will affect the

subsequent use of this parameter.

EEAEE
PFEEE XINJE-DS5-C CoE Drive '~

ge ofgue
9, Max profile Veloaty
11. Modes of operation
15. Positive torque limit value
16. Negative torque limit value
21. Touch probe function

Swatch of Encoder's Irput

Position actual value
Velocity actual value
5. Torque actual value
Modes of operation display
h probe ctatus
h probe pos1 pos value
ouch probe pos2 pos value
Error code
. Status of E jer's Input Slave

b. Reference bon for csp
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E|AEE
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FEEE

i DRSS
- SRR
1. Controlword
3. Target position
5. Target velocty
7. Target torque
9. Max profile Velocity
11. Modes of operation
15. Positive torque limit value
16. Negative torgue fimit value
21, Touch probe function
44, Software Switch of Encoder’s Inpul [0 >
S\ eI
22. Statusword
23, Pasition actual value
24, Velocity actual value
25, Tomue actual value
27, Modes of operation display
40, Touch probe status
41, Touch probe pos value
42, Touch probe pos2 pos value
43, Error code
45, Status of Encoder's Input Slave
486, Reference Position for csp

/=2 TN

In "unit conversion setting", the number of motor encoder lines is correctly filled in the "number of command
pulses per motor revolution". If 19-bit encoder is used in this example, it is modified to 524288. "Working stroke
of motor for one revolution" is the equivalent stroke of motor for one revolution. The example here is modified to
524288, and the default gear ratio is 1:1.
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5)Write "round trip" program

Description of programming interface: select "programming / POUs / program / program0/ section0" and
double-click "section0" to show the programming interface. By default, program0 is ladder programming. If ST
programming is selected, right click "program / add / ST". The "toolbox" allows you to add various ladder

elements.

MC Power

Clata Movernent
Lata lvpe Uomiersion
TS
Math
Mation Contral
Ciher
temory Card
Reapwnce Con ol
uence Input

nce Uirput

Shilt
Simulaton

1 ¥ @l POlc

Stack-and lablc

System Control

TaxtBtring

l'mc and lime of Day
Timer

St LR

Select "contact" and drag it directly into the ladder node.
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Click "input variable" to write the variable name. If it is a new variable name, a new variable will be generated. If
it is an existing variable, you can directly select a variable to fill in. New variables can be viewed in the variable
table. Right click variable X0 and select "jump to variable table" to expand the variable table. In the variable table,

you can create variables of various data types for calling, or view all variables that have been defined.

BEXEEFLED)
RS (FITIM)
R

=l

B

P = (R)
BRI
BE/EEG]
= c

dor A DreEEs

X0 Thees

Enter a function block name to call this function block parameter. If "MC Power" is input, the calling
function block is declared as MC__ Power.
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Function block "Axis" pin connected variable, input MC _ Axis000 indicates that the function block is applied to
the axis "MC_Axis000".

xo

WMC_Power_ 0

MC_Power
Als ———— pxis|—-EATE
Enabie Statos
Busy [— S ==
Ermor(—SASE
ErroriD|— EAFE

MC_Axis000—@Axis

Frahie

Aals|— T Ais000

Busy

Errar

ErroriD

Add function block “MC_MoveAbsolute” in the same way, and define the variable name for the pins
“Position”*Velocity”*“Acceleration”*Deceleration” to “Pos_17*Vel 17*“Acc_17*“Dec 1.

0

The defined variables can be written with initial values in the variable table, and the initial values take effect when

the PLC is running.

ME_Axis000— Axis

ME Tower 0
AL _Fiowar

Aoy —RACAi5000

Thatos
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The same way to write a complete round-trip motion ladder program.
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6)Gateway communication settings

First, check the IP address of the PLC: in the multiview browser, select "controller settings - built-in Ethernet / IP

port settings" to show the "TCP / IP settings" interface on the right. The fixed IP address setting of the current

project can be viewed in the configuration interface. For a new program, the default IP address is 192.168.250.1.

Zi et

‘.new ontroller 0 v

EtherCAT
L4 F1521 : XINJE-DS5-C
> = CPLYT EHEE
/O g

5
1 SRR
i |

¥ & dEnaE
L ¥ MC AxisD0O (0

f

v (PHfEEE
O E=RE
(lioill 192 . 168,250, 1
a7l 055, 755,255, 0
E NS

@ MEBOOTPRRSSREE.
@ EEESHEMEO0TPREEEENIPRIE

¥ DNS

DNS O FEH @ &R

SHDNSESS
=
v = =-1pikE

Communication configuration path: "controller - communication settings".

390



ller 0 - Sysmac

EEE(O) Ctri+W

{EiEF(A)...
EL(M)

Select "Ethernet - direct connection” in the "communication setting" interface, and then click "OK" to close the

interface.

Note: Ethernet connection requires that the IP address of the connected device (PC) is automatically obtained or in

the PLC IP address network segment. Therefore, before connecting, confirm whether the IP address setting of the

PC meets the requirements.

o LU

Hubi==

| Et-herr:et—Hu-bE'E

v iEnhiE
SEnEirei.
P sve—

USEEEAIE  EleinelBEin

wEiAFAID,
=g,
¥ IR
B i e A T U W]

ER—

7)Compile program and prepare connection

Find "compile controller" in the toolbar to compile the project. If there is any error, check the cause of the error.
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After the compilation is passed, find "online" in the toolbar and click it. If the pop-up window "failed to connect
to the controller" appears, check whether the communication configuration is correct. After successful online, the

upper computer switches to online status.

Sysmac Studio

o= » 192.168.250.1
EELLFHEE: ERR/ALM & IEfTiE
- B EPEE IPHIuS F1FE?
- EEEERESIT?

- RS TR

- MEEAL AR P

_iﬁtm"] B

Select "synchronize" in the toolbar, and the pop-up window compares the local project with the project in the

controller. The local project and the project in the controller display "out of sync". Click "transfer to controller" to
download the local project and overwrite the original project of the controller.

N W R
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After synchronization, click "recompare" to view the synchronization items of each local project and the
controller project. When the subsequent modified project is synchronized again, the different items from the
controller project will be marked in detail.

¥ oGl

8)Online control

On the "section(0" interface, right-click the variable "X0", select "Edit variable value", switch BOOL to the state
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"True", the function block "MC_Power" takes effect, and the servo enable is turned on. Change the state of the

variable "X1" to "True" in the same way to realize the round-trip movement of the program.

PDO object data can be monitored by "IO mapping".

v B BheC TGRS
¥  XINJE-DS5-C CoE Drive

Ist R ) Mapping_Controlword 604 UINT
st RxPDO Mapping_Target position_£ DINT
1st Rx Mapping_Target Velocity & DINT
1st ) Mapping_Target torque_60 J INT

Ist RxPDO Mapping_Modes of operat / SINT
15t TePDO Mapping_ Statusword_6041 UINT
15t TePDO Mapping_Position actual ve 3 DINT
1st TPDO Mapping_Velocity actual va DINT

Ist xPDO Mapping_Torgue actual val 3 INT
15t TePDO Mapping Modes of operat SINT
v U CPUATEIE
CPUHE CPUH1ZED
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Appendix

Appendix 1 Driver parameters

Appendix 1.1 PX-XX

Modification and effective:

“o0” means modifying when servo OFF and take effect at once.

“\" means modifying anytime and take effect at once.

“e” means modifying when servo OFF and take effect when power on again.

13

” means modifying anytime and take effect when the motor doesn’t rotate.

For parameters set in hexadecimal system, the prefix "n." is added to the setting value to indicate that the
current setting value is hexadecimal number.
PX-XX=n.x x x X

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3

(1) PO-XX

Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

P0-00

Driver type
0:General type

1:EtherCAT type

All

P0-01

P0-00=0:General type
1-Internal Torque Mode
3-Internal speed Model

5-Internal Location Mode

6: External pulse position mode

7: External pulse speed mode
P0-00=1:EtherCat type

1-Profile position control mode(PP)
3-Profile speed control mode(PV)
4-Profile torque control mode(TQ)
6-Homing mode(HM)

8-Cyclic synchronous position control
mode(CSP)

9-Cyclic synchronous velocity control
mode(CSV)

10-Cyclic synchronous torque control

mode(CST)

1~10

All

P0-02

Control mode 2 (ditto)

1~10

All




Default Suitable
Parameter Function Unit Range Effective
value mode
When the/C-SEL signal is valid, the
servo system will switch to the mode
selected by P0-02 for operation
Enabling mode
0:not enabled
1:10 /SON enable
PO-03  r.Software enable(Panel/Modbus) B 3 0~3 © All
Write 1 to panel F1-05;
3:Bus Enable
C 400w: 13
P0-04 |Rigidity grade - 0~41 All
1kw: 11
Definition of rotation direction
P0-05 |0- positive mode - 0 0~1 ° All
1- negative mode
P0-07 |First inertia ratio 1% 200 0~5000 \ All
Input pulse command positive direction
P0-09.0 |0: Positive pulse counting - 0 0~1 ° 6,7
1: Reverse pulse counting
P0-09.2 |Input pulse command filtering time - 0 0~F ° 6,7
P0-10.0 0: CW/CCW
1: AB - 2 0~2 ° 6,7
XXXO
2: P+D
PO-11 |Low bit of pulses per cycle x1 - 0 0~9999 o 5,6
P0-12  |High bit of pulses per cycle x 10000 - 0 0~65535 o 5,6
P0-13 |Electronic Gear Numerator - 1 1~65535 N 5,6
P0-14 [Denominator of Electronic Gear - 1 1~65535 o 5,6
PO-15 Pulse _frequency corresponding to rated 100Hz 1000 | 0~10000 ° 7
speed in speed mode
P0-16 |Speed command pulse filtering time 0.01ms 100 0~10000 o 7
0.01
P0-23 |Pulse offset limit polar 2000 | 0~65535 \ 5,6
distance
0 - cumulative discharge time
P0-24 |1 - average power mode 1 - 0 0~2 o All
2-average power mode 2
P0-25 |Power Value of Discharge Resistance W |Related to| 0~65535 o All
P0-26 |Discharge resistance value Q |thedriver | 1~500 o All
Servo shutdown the enable stop mode
0: Free stop, maintain free running state
after stopping
1: Free stop, maintain DB state after
toDDi
po-27 |1 PPIE i 0 0~5 ° All

2: Slow down and stop, maintain free
running state after stopping

3: Slow down and stop, maintain DB
status after stopping

4: DB stops and maintains a free running




Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

state after stopping
5: DB stops, maintains DB state after

stopping

P0-28

Servo Overrun Stop Mode

(P0-28.0)

0-Deceleration stop 1

1-Inertial Stop

2-Deceleration stop 2

3-Alarm Stop

Overtravel alarm shield switch (P0-28.1)
0-Not shield the alarm

1-Shield the alarm

0~3

All

EC bus overtravel stop mode (P0-28.0)
0: Direct alarm, using servo deceleration
shutdown method

1: Alarm after decelerating and stopping
as 605Ah mode

2: Do not use overtravel

0~3

13/4(8[9|
10

P0-29

Servo alarm stop mode

0: Free stop, maintain free running state
after stopping

1: Free stop, maintain DB state after
stopping

2: DB/deceleration stop, maintain free
running state after stopping

3: DB/deceleration stop, maintain DB
state after stopping

4: DB stops and maintains a free running
state after stopping

5: DB stops, maintains DB state after

stopping

All

P0-30

Stop timeout time

1ms

20000

0~65535

All

P0-31

Deceleration stop time

1ms

25

0~5000

All

P0-33

Set the motor code

0000

0~65535

All

P0-42

Automatic reading of motor parameters
alarm shielding switch

0: Do not block alarms

1: Block alarm for not reading valid
motor parameters

AD

100

0~500

All

P0-53

Servo alarm stop mode

0: Free stop, maintain free running state
after stopping

1: Free stop, maintain DB state after
stopping

2: DB/deceleration stop, maintain free
running state after stopping

3: DB/deceleration stop, maintain DB
state after stopping

4: DB stops and maintains a free running
state after stopping

5: DB stops, maintains DB state after

stopping

0/1

All

P0-63.0

Selection of encoder speed measurement
algorithm

0: K-type speed measurement (default)

0~3

All




Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

1: Speed measurement method 1, S
method

(Used in conjunction with P0-63.1)

2: Speed measurement method 2, P
method

(Used in conjunction with P0-63.2)

3: Speed measurement method 3, T
method (parameter configuration
P0-76,%)

P0-63.1

Original position differential right shift
bit numbers in S method

0~f

All

P0-63.2~

Speed measurement zone total length L
in P method

4~17

All

P0-68.0~
P0-68.1

XXxoa

Number of consecutive error alarms in
the update sequence of coded data

0x05

0x01~0xF
F

All

P0-68.2~
P0-68.3

OOxx

E-241 Alarm filtering times

0~0xFF

All

P0-69

Fan switch (P0-69.0)

0- Turn on the fan when the temperature
greater than 45°C and turn off the fan
when less than 42°C (hysteresis 3°C)

1 - Turn on the fan after enabling, turn
off the fan when not enabling

Large motor thermocouple break alarm
shield switch (P0-69.1)

0-not shield thermocouple disconnection
alarm

1-shield thermocouple disconnection
alarm

0/1

All

P0O-70

Pulse command offset limit value

0.01
polar

distance

200

0~65535

PO-71

Selection of bus CSP position
interpolation mode

0: Advanced interpolation

1: Normal interpolation

PO-72

Bus Sync0 offset time

After setting the parameters, the upper|
computer needs to be reactivated to take
effect, and the modification effect can be
observed through U5-19

(%]

30

0~60

All

PO-74

Blocking alarm time

1ms

Set as
model

0-65535

All

PO-75

Blocking alarm speed

1mm/s

50

5~9999

All

PO-79

Absolute encoder setting

(Linear motors do not have this setting)
0 - Used as absolute encoder

1 - Used as incremental encoder

2 - Used as absolute value encoder,

0~2

All




Default Suitable
Parameter Function Unit Range Effective
value mode
ignoring multi turn overflow alarm
Motor thermal power protection mode
0- Current protection
PO-80 |y Average thermal power protection ) 2 0~2 ° All
2 - Analog thermal power protection
P0-92~ [32-bit electronic gear ratio numerator. 1 1~9999 | o(mode 5)
take effect when P0O-11~P0-14 is 0. - J 5,6
P0-93 1p)_92%1 + P0-93 *10000 1 0~65535 | V(mode 6)
P0.94 32-bit electronic gear ratio denominator.
P0-11~P0-14 is 0. - 1 1~9999 o 5,6
P0-95
P0-94*1 + P0-95 *10000
(2) P1-XX
Suitable
Parameter Function Unit | Default value | Range | Effective
mode
. ) <=20P7: 300
P1-00 |First speed loop gain 0.1Hz 10~20000 \ All
>=21P0: 180
Integral Time Constant of the <=20P7: 2653
P1-01 0.01ms 15~51200 \/ All
First Speed Loop >=21P0: 4421
. o . <=20P7: 480
P1-02 |First position loop gain 0.1/s 10~20000 \ All
>=21P0: 288
P1-05 |Second speed loop gain 0.1Hz 200 10~20000 \ 1]315/6|7|
Integral Time Constant of the
P1-06 0.01ms 3300 15~51200 \/ 11315617
second Speed Loop
P1-07 |Second position loop gain 0.1/s 200 10~20000 \ 11315/6|7|
P1-10 |Speed feedforward gain 1% 0 0~300 \ 516]7
P1-11 |Speed feedforward filter time 0.01ms 50 0~10000 \ 516]7
P1-14 |Gain switching mode setting - 0 0~0x00A2 \/ All
P1-15 |Gain switching waiting time - 0~1000 \ All
P1-16 |Gain switching level threshold - 50 0~20000 \ All
P1-17 |Gain switching level hysteresis - 30 0~20000 \ All
P1.18 Ifosition loop gain switching ) 3 0~1000 J All
time
Gap compensation function
direction
P1-19.0 o - 0 0~1 v All
0: Positive direction
1: Reverse direction
Gap compensation function
P1-19.1 | . - 0 0~1 v All
switch




Parameter

Function

Unit

Default value

Range

Effective

Suitable

mode

0: Close
1: Open

P1-20

Gap compensation quantity

0.1Pref

0~65535

All

P1-21

Gap compensation filtering time

0.01ms

0~65535

All

P1-23

Speed instruction filter time

0.1ms

0~65535

P1-24

Position command acceleration

and deceleration filtering time

0.1ms

0~65535

516

P1-25

Position instruction smooth filter

time

0.1ms

0~65535

506

P1-26.0

Switching conditions for speed
control mode

[P-PI switching]

0: Do not use mode switching

1: Switching condition based on
internal torque command

2: Switching condition based on
speed command

3: Switching condition based on
acceleration

4: Switching condition based on

position deviation

0~4

All

P1-26.1

Speed control mode switching
integral holding selection

0: Clear the integral of 0 Asr
1: Keep the points unchanged

and no longer accumulate

All

P1-27

Mode Switching - Torque
Command Threshold

%

200

0~800

All

P1-28

Mode Switching - Speed
Command Threshold

mm/s

0~10000

All

P1-29

Mode Switching - Acceleration
Threshold

mm/s2

0~30000

All

P1-30

Mode switching - Position

deviation threshold

Command

unit

0~10000

All

P1-31

[-P control switching threshold

%

100

0~100

All

P1-65

Overload warning threshold

%

20

1~100

P1-66

Percentage of overload alarm

baseline value

%

100

10~100

(3) P2-XX




Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

P2-00.0

Disturbance observer switch
0- OFF
1- ON

All

P2-00.1

Selection of speed observer
0: Close

1: EhVobs

2: Vobs

0~2

All

P2-00.3

Electric angle compensation switch
0: Close
1: Open

All

P2-01.0

Adaptive mode switch
0- OFF
1- ON

All

P2-01.1

Adaptive level
0-High response
1-Low noise

Set as
model

All

P2-02.0

Auto-tuning mode

1-Soft

2-Fast positioning

3-Fast positioning, control the
overshoot

All

P2-02.2

Load type (valid only during
auto-tuning)
1-Synchronous belt

2-Screw rod
3-Rigid Connection

All

P2-03.2

Enable speed loop IP control
0: Close
1: Open

All

P2-03.3

Adaptive load type

0-Small Inertia Mode
1-Large Inertia Mode

All

P2-05

Adaptive mode speed loop gain
(standard)

0.1Hz

200

1~65535

All

P2-07

Adaptive mode inertia ratio (standard)

%

0~10000

All

P2-08

Gain of adaptive mode speed
observer (standard)

Hz

40

10~1000

All

P2-12

Maximum Inertia Ratio of Adaptive
Mode (Standard)

30

1~10000

All

P2-15

Inertia identification and internal
instruction self-tuning maximum
travel

0.01
polar
distance

100

1~3000

All

P2-17

Inertia identification and internal
instruction self-tuning maximum

speed

0~65535

All




Default Suitable
Parameter| Function Unit Range Effective
value mode
P2-18 ¥n1t1a.l 1nerjua ratio of inertia 9% 500 120000 N Al
identification
P2-19 |Adaptive mode bandwidth % 50 1~100 o All
P231 Torque command filtering time 0.01ms 15 0~65535 N Al
constant 1
P2.35 Torque command filtering time 0.01ms 66 0~65535 N All
constant 2
Adaptive load type
P2-36 |(_Small Inertia Mode 0.01ms 100 0~65535 \/ All
1-Large Inertia Mode
P2-39 |Disturbance observer gain 1 - 10 10~1000 \ All
P2-40 |Disturbance observer gain 2 - 100 10~1000 \ All
Model Loop Switch
P2-41 |0-OFF % 85 0~100 ol All
1-ON
P2-42 [Model loop gain 0.1Hz 0 -1000~1000 \ All
Active Vibration Suppression Switch
P2-43 |0-OFF % 100 1~1000 \ All
1-ON
Active  Suppression  Auto-tuning
Switch
p2-47.0 |0-Active Vibration Suppression is not ) 0 O~f N All
Configured in auto-tuning
1- Configure the Active Vibration
Suppression when auto-tuning
Model Loop Switch
P2-49 |0-OFF 0.1Hz 480 10~20000 N Bl4sl6)7
1-ON
P2-60.0 [Model loop gain - 0 0~1 v Bl4I5l6|7
Active Vibration Suppression Switch
P2-60.1 |0-OFF - 1 0~1 N Blsle|7
1-ON
Active Vibration Suppression
P2-61 0.1Hz 10000 10~20000 \/ All
frequency
P2-62 |Active Vibration Suppression gain % 100 1~1000 \ All
Active Vibration Suppression
P2-63 % 100 0~300 \/ All
damping
Filtering time of active vibration
P2-64 ) - 0 -10000~10000[ All
suppression 1
Filtering time of active vibration
P2-65 . - 0 -10000~10000[ All
suppression 2
P2-69.0 [Notch filter 1 switch - 0 0~1 ol All
P2-69.1 [Notch filter 2 switch - 0 0~1 ol All
P2-69.3 [Notch filter 3 switch - 0 0~1 ol All




Default Suitable
Parameter| Function Unit Range Effective
value mode
P2-70.0 [Notch filter 4 switch - 0 0~1 ol All
P2-70.1 |Notch filter 5 switch - 0 0~1 \ All
P2-71 [First notch frequency Hz 8000 50~8000 \ All
P2-72 |First notch attenuation 0.01dB 71 50~1600 \ All
P2-73 |First notch band width 0.001Hz 0 0~1000 \ All
P2-74 |Second notch frequency Hz 8000 50~8000 \ All
P2-75 |Second notch attenuation 0.01dB 71 50~1600 \ All
P2-76 |Second notch band width 0.001Hz 0 0~1000 \ All
P2-77 |Third notch frequency Hz 8000 50~8000 \ All
P2-78 |Third notch attenuation 0.01dB 71 50~1600 \ All
P2-79 |Third notch band width 0.001Hz 0 0~1000 \ All
P2-80 |Fourth notch frequency Hz 8000 50~8000 \ All
P2-81 |Fourth notch attenuation 0.01dB 71 50~1600 \/ All
P2-82 [Fourth notch band width 0.001Hz 0 0~1000 \ All
P2-83 [Fifth notch frequency Hz 8000 50~8000 \ All
P2-84 |Fifth notch attenuation 0.01dB 71 50~1600 \/ All
P2-85 [Fifth notch band width 0.001Hz 0 0~1000 \ All
(4) P3-XX Speed control parameters
Default Suitable
Parameter| Function Unit Range Effective
value mode
P3-05 |Preset speed 1 mm/s 0 -9999~9999 V 3
P3-06 |Preset speed 2 mm/s 0 -9999~9999 v 3
P3-07 |Preset speed 3 mm/s 0 -9999~9999 \ 3
P3-09 |Acceleration time ms 0 0~65535 o 314|7
P3-10 |Deceleration time ms 0 0~65535 o 3/4|7
P3-12 |Zero-speed clamping mode - 0 0~3 o 3/4|7
P3-13 |Zero-speed clamping speed mm/s 10 0~300 o 3/4|7
Forward Maximum Speed Instruction
P3-14 mm/s 4000 0~10000 o All
Limit
Reverse Maximum Speed Instruction
P3-15 mm/s 4000 0~10000 o All
Limit
P3-16 |Internal Forward Speed Limitation in | mm/s 2000 5~10000 v 12




Default Suitable
Parameter| Function Unit Range Effective
value mode
Torque Control
Internal Reverse Speed Limitation in
P3-17 mm/s 2000 5~10000 \ 12
Torque Control
P3-18 |Jogging speed mm/s 100 0~1000 o All
P3-19 |Forward warning speed mm/s 3000 0~10000 o All
P3-20 |Reverse warning speed mm/s 3000 0~10000 o All
P3-21 |Forward alarming speed mm/s 4000 0~10000 o All
P3-22 |Reverse alarming speed mm/s 4000 0~10000 o All
P3-28 |Internal forward torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-29 (Internal reverse torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-30 |External forward torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-31 |External reverse torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-33 |Preset torque % 0 -1000~1000 \ 1
P3-37 |Delay in switching torque mode ms 40 0~9999 \ 12
P3-38 |Anti blockage forward torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-39 |Anti blockage reverse torque limit % Set as 0~Motor . \ All
model |overload multiple
P3-40.0 |Friction compensation switch - 0 0~1 \ All
Selection of Friction Compensation
P3-40.1 - 0 0~2 v All
Speed Source
Friction compensation speed
P3-45 0.1mm/s 20 0~200 v All
threshold
(5) P4-XX Internal position parameters
Default Suitable
Parameter Function Unit Range |Effective
value mode
Z phase signal numbers
P4-00.0 The Z phase signal numbers after leaving i ) 0~f o 56
the limit switch (note: stop when N+1 Z
phase signal reached)
Search the origin function
P4-00.1 |0-OFF - 0 0~1 o 516
1-ON
P4-00.2  [Return to zero overrun prohibition - 0 0~1 o 5|6




Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

0-not prohibit
1-prohibit

P4-01

Speed of hitting the proximity switch

mm/s

600

0~65535

506

P4-02

Speed of leaving proximity switch

mm/s

100

0~65535

506

P4-03.0

Internal Location Given Mode Sets
Location Monm,de
0-Relative positioning

1-Absolute positioning

P4-03.1

Internal position setting mode Set step
change mode

0 - Step change when signal is ON,
recyclable

1 - Step change on the rising edge of the
signal, single step execution

2 - The rising edge of the signal is
started, and all the signals are executed
in sequence without circulation

3 - Communication setting section
number

4 -/CHSTP bilateral edge trigger
Terminal/PREFA (P5-57),/PREFB
5-(P5-58),/PREFC (P5-59) select
segment number, and 1~3 segments can
be selected

6-Terminal/PREFA (P5-57), PREFB
(P5-58), PREFC (P5-59),/PREFD
(P5-60) Terminal selection segment
number, optional 1-16 segments

P4-03.2

Internal position mode sets waiting mode
0-wait positioning completion

1-not wait positioning completion

0~1

P4-04

Valid segment number

0~35

P4-10~P4-1

1

First segment pulse

1pul

-327689999~
327679999

P4-12

First segment speed

0.1mm/s

0~65535

P4-13

First segment acceleration time

1ms

0~65535

P4-14

First segment deceleration time

1ms

0~65535

P4-16

Adjusting time

1ms

o | o | o | o

0~65535

< | 2| 2| <] <& |©

P4-10-+(n-1)*7

P4-16+(n-1)*7

Segment 1 to 35 pulse parameters (n is
segment number)

Set pulse number=pulse number (high bit) x 10000+pulses (low order)

35 sections in total. The parameters of sections 1 to 12 can be set through the panel,

and the parameters of sections 13 to 35 need to be written through communication

(RS232 and RS485).




(6)P5-XX Signal parameter setting

Default Suitable
Parameter Function Unit Range Effective
value mode
Positioning completion Command
P5-00 ; 144 1~65535 \ 516
width/COIN unit
Location Completion Detection
P5-01 - 0 0~3 V 56
Mode
Location completion retention
P5-02 ms 0 0~65535 \ 56
time
P5-03 |Rotation Detection Speed mm/s 50 0~10000 \ All
P5-04 | Same speed detection speed mm/s 50 0~10000 \ All
P5-05 |Reached detection speed mm/s 1000 0~10000 \ All
P5-06 |Positioning near output width COTI?;[and 655 0~65535 \ 516
P5-07 |Servo OFF delay time ms 500 -500-9999 o All
P5-08 | Brake instruction output speed mm/s 30 20~10000 o All
P5-09 |Brake instruction waiting time ms 500 0~65535 o All
User-defined output 1 trigger
P5-10 b = - 0 O~fFff ol All
condition
Set a value that compares with | Related to
P5-11 |the trigger condition of custom | , . the' 0 -9999~9999 \ All
triggering
output 1 condition
P5-12 | Select custom output 1 mode - 0 0~3 \ All
Setti . . Related to
etting custom output
P5-13  the 0 0~65535 \ All
hysteresis triggering
condition
Custom Output 2 Trigger
P5-14 - 0 O~ffff ol All
Condition
Set a value that compares with | Related to
P5-15 |the trigger condition of custom | , . the' 0 -9999~9999 \ All
triggering
output 2 condition
P5-16 | Select custom output 2 mode - 0 0~3 \ All
Setti 5 Related to
etting custom output
P5-17  the. 0 0~65535 \ All
hysteresis triggering
condition
P5-18 |IO filter time multiple - 1 0~10000 \ All
P5-19 | Z-phase output holding time ms 2 1~65535 \ All
P5-20.0~1 | /S-ON: servo signal - 00 0~ff \ 11315




Parameter

Function

Unit

Default

value

Range

Effective

Suitable

mode

00: Set the signal to be invalid
all the time.

01: Input positive signal from
SI1 terminal.

02: Input positive signal from
SI2 terminal.

03: Input positive signal from
SI3 terminal.

04: Input positive signal from

SI4 terminal.

05: Input positive signal from
SIS terminal.

06: Input positive signal from
SI6 terminal.

07: Input positive signal from
SI7 terminal.

10: Set the signal to always be
"valid".

11: Inverse signal is input from
SI1 terminal.

12: Inverse signal is input from
SI2 terminal.

13: Inverse signal is input from

SI3 terminal.
14: Inverse signal is input from
SI4 terminal.
15: Inverse signal is input from
SIS terminal.
16: Inverse signal is input from
SI6 terminal.
17: Inverse signal is input from
SI7 terminal.

P5-20.2

SI terminal filtering time

ms

0~f

All

P5-21.0~1

/P-CON proportion action

instruction

00

O~ff

All

P5-21.2

SI terminal filtering time

0~f

All

P5-22.0~1

In non EtherCAT mode:
/P-OT: Forward drive
prohibited

EtherCAT mode:

Control mode 6 (return to zero
mode), POT inhibit signal

01

O~ff

All

P5-22.2

SI terminal filtering time

ms

0~f

All

P5-23.0~1

In non EtherCAT mode:
/N-OT: Reverse drive
prohibited

EtherCAT mode:

Control mode 6 (return to zero
mode), NOT inhibit signal

02

O~ff

All

P5-23.2

SI terminal filtering time

0~f

All




Default Suitable
Parameter Function Unit Range Effective
value mode
P5-24.0~1|/ALM-RST: alarm clear - 0 0~ff \ All
P5-24.2 | SI terminal filtering time ms 0 0~f All
/P-CL: External Torque
P5-25.0~1 | Limitation at Forward Rotation - 00 0~ff \ All
Side
P5-25.2 | SI terminal filtering time ms 0 0~f \ All
/N-CL: External Torque
P5-26.0~1 | Limitation at Reverse Rotation - 00 0~ff \ All
Side
P5-26.2 | SI terminal filtering time ms 0 0~f \ All
In non EtherCAT mode:
/SPD-D: Internal Speed
Direction Selection
P5-27.0~1 In EtherCAT mode- - 03 0~ff \ 1]2|3/4|7
Control mode 6 (return to zero
mode), Home Origin signal
P5-27.2 | SI terminal filtering time ms 0 0~f \ 112|314(7
In non EtherCAT mode:
Speed mode:
/SPD-A: Internal setting speed
selection
New Return to Original Mode:
P3-28.0-11 .pp_a: Trigger the return to ) 00 0~ff v 3
original action
Old Return Mode:
/SPD-A: Find the origin in the
forward direction
P5-28.2 |SI terminal filtering time ms 0 0~f \ 3|5
In non EtherCAT mode:
Speed mode:
/SPD-B: Internal setting speed
P5-29.0~1 | selection - 00 0~ff \ 35
Old Return Mode:
/SPD-B: Reverse direction to
find the origin
P5-29.2 | SI terminal filtering time ms 0 0~f \ 35
P5-30.0~1 | /C-SEL: control mode selection - 00 0~ff \ All
P5-30.2 | SI terminal filtering time ms 0 0~f \ All
/ZCLAMP: zero position
P5-31.0~1 , - 00 O~ff ol 3
clamping
P5-31.2 | SI terminal filtering time ms 0 0~f \ 3
/INHIBIT: Instruction pulse
P5-32.0~1 L - 00 O~ff ol 5
prohibition
P5-32.2 | SI terminal filtering time ms 0 0~f \ 5
P5-33.0~1|/G-SEL: gain switching - 00 0~ff \ All
P5-33.2 | Filtering time of SI terminal ms 0 0~f \ All
P5-34.0~1 | /CLR: pulse offset clear - 00 0~ff \ 5|6
P5-34.2 | SI terminal filtering time ms 0 0~f \ 5|6
P5-35.0~1 | /CHGSTP:internal position - 00 0~ff \ 5




Default Suitable
Parameter Function Unit Range Effective
value mode
mode change step signal
P5-35.2 | SI terminal filtering time ms 0 0~f \ 5
P5-36.0~1 | /I-SEL:Inertia ratio switching - 00 0~ff \ All
P5-36.2 | SI terminal filtering time ms 0 0~f \ All
/COIN_HD: Location
Completion Maintenance
00: No output to terminal
01: Output positive signal from
SO1 terminal
02: Output positive signal from
SO2 terminal
03: Output positive signal from
P5-37 . - 0000 O~ffff \ 56
SO3 terminal
11: Output reverse signal from
SO1 terminal
12: Output reverse signal from
SO2 terminal.
13: Output reverse Signal from
SO3 terminal
14: Output reverse Signal from
SO4 terminal
P5-38 |/COIN: positioning completion - 0000 O~fftf \ 5|6
P5-39 |/V-CMP: same speed detection - 0000 O~ffff \ 3/4|7
P5-40 |/TGON: rotation detection - 0000 O~fftf \ All
P5-41 |/S-RDY: ready - 0000 0~ffff \ All
P5-42 |/CLT: torque limit - 0000 0~ffff \ All
P5-43 |/VLT: speed limit detection - 0000 O~ffff \ 12
P5-44 |/BK: brake locking - 0000 O~ffff o All
P5-45 |/WARN: warning - 0000 0~ffff \ All
P5-46 |/NEAR: near - 0000 O~ffff \ 56
P5-47 |/ALM: alarm - 0002 0~ffff \ All
P5-48 /Z: encoder Z phase signal i 0000 O~ffff N All
output
P5-50 /MRUN: 1pternal pos1t1.0n i 0000 O~FFFF N 5
mode motion starting signal
P5-51 |/V-RDY: speed reached - 0000 O~fftf \ 3/4|7
P5-52 | /USERI: User-defined output 1 - 0000 O~fftf \ All
P5-53 | /USER2: User-defined output 2 - 0000 0~ffff \ All
P5-54 Return to origin to complete
signal
P5-56 |Phase search successful output 0 O~fftf
P5.57 /PREEA: Iptenral position i 0 %1 \ 5
selection signal A
/PREFB: Intenral position - 0 %1 N 5
P5-58 L
selection signal B
/PREFC: Internal position - 0 %1 \ 5
P5-59 L
selection signal C
P5-60 /PREFC: Internal position - 0 %1 \ 5

selection signal D




Default Suitable
Parameter Function Unit Range Effective
value mode
ps.61.0-1 |/ TRAJI-START: Motion start| - 00 O~ff v 5
trigger signal
P5-62 |Probe function 1 i 0 |0000~0006| o | EtherCAT
mode
P5-63 |Probe function 2 - 0 [0000~0007| o |EterCAT
mode
P5-64 | Origin switch signal - 0 0000~ffff \ 1)3]516|7
P5-68.0~1 Eem‘.mal emergency - alarm| 00 O~ff V All
unction
P5-68.2 |SI terminal filtering time ms 0 0~f \ All
/SRDY': Output Conditions
Selection
0: This terminal is turned on
P5-70 | after initialization of the driver ) 0 0~1 v All
is completed
1: This terminal will not turn
on until enabled.
Function Selection of - 0 0~1 \ 7
P5-71 |Directional Terminal of Pulse
Speed Mode
P5-72 | Remote input of SI input 1 - 0 0~ff \ EtherCAT
mode
P5-73 |Remote input of SI input 2 - 0 0~ff \ EtherCAT
mode
P5-74 |Remote input of SI input 3 - 0 0~ff \ EtherCAT
mode
P5-75 | Remote input of SI input 4 - 0 0~ff \ EtherCAT
mode
P5-76 |Remote input of SO output 1 - 0 0~ff \ EtherCAT
mode
P5-77 |Remote input of SO output 2 - 0 0~ff \ EtherCAT
mode
P5-78 | Remote input of SO output 3 - 0 0~ff \ EtherCAT
mode
P5-79 |/OCMPI: Flying Photography i 1 0-65535 v | FPosition
P5-80 |Flybeat pulse output width 0.1ms 5 0-20000 \ P;;sgt(;:n

Table 1 Input signal allocation

Input terminal Servo model Setting range
parameter

P5-20~P5-36 , 1n.0000~n.0007

P5-57~P5-59 DLé6series 0010~n.0017

P5-72~P5-75 i

Table 2 Output signal allocation

Output terminal Servo model Setting range
parameter
P5-37~P5-53 DL6series n.0000~n.0004

P5-76~P5-79

n.0010~n.0014




(7)P6-XX Signal parameter settings(Some parameters are reserved)

Default Suitable
Parameter Function Unit Range | Effective
value mode
Rigid setting mode
0: Standard mode
P6-00 - 0 0~2 o All
1: Positioning mode
2: Quick positioning mode
Adaptive Mode Speed Loop Gain (Large
P6-05 . 0.1Hz| 200 | 1~65535 o 113|516]7
Inertia)
P6-07 |Adaptive mode inertia ratio (Large inertia) | % 50 0~10000 o 1[3[5/6[7
Gain of adaptive mode speed observer 1[315]6]7
P6-08 Hz 40 10~1000 o
(large inertia)
Maximum Inertia Ratio of Adaptive Mode 1]3]516/7
P6-12 _ - 50 1~10000 o
(Large Inertia)

(8)P7-XX Communication parameter setting(485 communication is not supported temporarily)

Parameter

Function

Unit

Default|

value

Range

Suitable mode
Effective

P7-00

Slave station no.

0~100

EtherCAT

mode

P7-10

RS232 station no.

0~100

13/

P7-11.0~1

RS232 baud rate
00:300
01:600
02:1200
03:2400
04:4800
05:9600
06:19200
07:38400
08:57600
09:115200
0A:192000
0B:256000
0C:288000
0D:384000
0E:512000
0F:576000
10:768000
11:1M
12:2M
13:3M
14:4M
15:5M
16:6M

Baud rate

09

0~16

13/

P7-11.2

RS232 stop bit
0:2 bit

Stop bit

0~2

113)5




Default Suitable mode
Parameter Function Unit Range [Effective
value
2:1 bit
RS232 stop bit
0: no parity N
P7-11.3 1+ odd parity Parity bit | 2 0~2 113]5
2: even parity
i EtherCAT
P7-20 Ethercat homing find Z phase i 1 1-9999~9999 er
numbers mode
) ) ) Scan EtherCAT
P7-21 [Filter time after homing ) 400 | 1~65535
period mode
Communication clock frequency
P7-22 |P7-22=x: MHz 2 0-9 All
BISS-CBaud rate=10M /(1+x)
P7-26 |Single cycle data bits - 26 1-99 All
Multi cycle data bits
‘When connecting a linear motor, the
number of data bits for multiple turns
P7-27 |should be set to 0, and the number of - 0 0-99 All
data bits for a single turn should be
set according to the actual number of
bits in the encoder
(9) P8-XX
Default Suitable
Parameter| Function Unit Range Effective
value mode
P8-17  [Sampling interval - 25 1~65535 A 11315
P8-25 [Panel display selection - 0 0~2 113]5
(10) P9-XX
) . Default . .
Parameter Function Unit | Range |Effective| Suitable mode
value
Find the number of Z phases New Return to
P9-11.0 . . - 0 0-15 .
when returning to the origin Origin Mode
New return to origin triggering New Return to
P9-11.1 - 0 0-2 .
method Origin Mode
L New Return to
P9-11.2  [New Return to Origin Mode - 0 0-7 o
Origin Mode
Deceleration method when New Return to
P9-11.3 . . - 0 0-1 .
encountering overtravel signal Origin Mode
Return to origin high-speed New Return to
P9-12 mm/s 200 0-3000 .
speed Origin Mode
o New Return to
P9-13 Return to origin at low speed mm/s 20 0-1000 o
Origin Mode




) . Default . .
Parameter Function Unit | Range |Effective| Suitable mode
value
Return to origin acceleration New Return to
P9-14 o ms 1000 | 0-12000 .
and deceleration time Origin Mode
S New Return to
P9-15 Return to origin timeout 10ms 0 0-1000 o
Origin Mode
Touch stop homing speed
P9-16 mm/s 2 0~1000 EtherCAT mode
threshold
P9-17 Touch stop homing torque
% 100 0~300 EtherCAT mode
threshold
P9-18 Touch stop homing time
ms 500 10~1500 EtherCAT mode
threshold
P9-19 Quantitative pulse number low
bit 0 1-9999~9999 EtherCAT mode
i
P9-20 Quantitative pulse number
) ) 0 -9999~9999 EtherCAT mode
high bit
P9-21 . . CIA402 returns to
Return to Origin Selection 2 0-2 o
original mode
P9-41.1 402 Return to Origin Trigger 0 03 CIA402 returns to
Method original mode
P9-42 402 Return to Origin Method ) 937 CIA402 returns to
original mode
P9-43~ 1402 Return to Origin Search| Command 0 065535 CIA402 returns to
- o
P9-44 for Switch Signal Speed unit/s original mode
P9-45~ Command CIA402 returns to
P9-43*1+P9-44*65535 ) 0 0-65535 o o
P9-46 unit/s original mode
P9-47~ 1402 Return to Origin Search| Command 0 065535 CIA402 returns to
- O
P9-48  [for Origin Speed unit/s? original mode
(11) PA-XX
. . Default . Suitable
Parameter Function Unit Range Effective
value mode
PA-00.0 |Motor type selection - 1 0~1 ° All
PA-01.0 |Encoder type selection - 0 0~3 ° All
PA-01.1 |Encoder polarity - 0 0~1 ° All
PA-01.2 |HALL polarity - 0 0~1 ° All
Phase finding mode
0: Pre positioning and phase
PA-02.1 |finding - 1 0-3 o All
1: Binary micro motion phase
search
Enhanced phase finding function
PA-02.2 . - 0 0-1 o All
switch




. . Default . Suitable
Parameter Function Unit Range Effective
value mode
PA-04 |Maximum current for phase finding % 100 0-100 o All
Time for phase finding to reach
PA-05 ) ms 200 100-10000 o All
maximum current
Maximum movement distance of
PA-06 . . . 1 pulse 30000 |1000-65535 o All
micro motion phase finding
Micro motion phase finding motion
PA-07 nm 200 0-65535 o All
threshold
PA-08 [Time limit for phase finding 0.01s 500 200-65535 o All
Enhance the threshold of phase 0.1 electrical
PA-09 . . 300 0-600 o All
finding electrical angle error angle
Number of pole pairs: If motor type
PA-00.0=1, the number of pole
PA-43 . - 1 1 ° All
pairs defaults to 1. No
modifications allowed
PA-44 |Rated speed mm/s 1000 0-65535 ° All
PA-45 [Maximum speed mm/s 2000 0-65535 ° All
PA-46 |Rated current mA 2100 0-65535 ° All
PA-47 |Maximum current mA 6300 0-65535 ° All
PA-48 [Rated torque 0.1IN 1050 0-65535 ° All
PA-49 |Resistance (phase) mQ 4800 0-65535 ° All
PA-50 |Q-axis inductance (phase) 0.01lmH 1800 0-65535 ° All
PA-51 [D-axis inductance (phase) 0.01lmH 1800 0-65535 ° All
Motor mass: Linear motor motor
PA-52 . ) Kg*10"-3 700 0-65535 ° All
motor mass, excluding slider
Coefficient of back electromotive |[mVPeak/mm/s
PA-53 41 0-65535 ) All
force L-L
Motor rated power: Motor power,
PA-54 | Y 800 0-65535 ° All
if unclear, can be set to IKW
Grating/magnetic grating
resolution: Grating/magnetic
PA-55 . . nm 1000 0-65535 ° All
grating resolution accuracy, please
carefully check
Pole distance (N-N): N-N pole
PA-56 ) 0.01lmm 3000 0-65535 ) All
distance
PA-57 [Motor thermal power W 50 0-65535 o All
PA-58 |Overload reference current mA 2415 0-65535 o All
PA-59 |Overload intermediate current 1 mA 4200 0-65535 o All
PA-60 |Overload intermediate time 1 0.1s 300 0-65535 o All
PA-61 |Overload intermediate current 2 mA 6300 0-65535 o All
PA-62 |Overload intermediate time 2 0.1s 30 0-65535 o All
PA-70  [Error correction switch - 0 0-1 o -




. . Default . Suitable
Parameter Function Unit Range Effective
value mode
Error correction starting position
low
PA-71  [Error correction starting - 0 0-65535 o
position=high position *
10000+low position
Error correction starting position
high position
PA-72 X . . . - 0 0-65535 o -
Starting position=high position *
10000+low position
Low error correction interval
PA-73  [Error correction interval=high bit * - 0 0-65535 o -
10000+low bit
Error correction interval high bit
PA-74  |Error correction interval=high bit * - 1 0-65535 o -
10000+low bit
Error correction length
PA-75 |Can be set to be less than the length - 10 0-65535 o -
of the error correction table
Error correction unit
PA-76  |0:um - 0 0-1 o -
I: mm
Error correction instruction
direction
0: Forward, the direction of]
operation when generating the error
correction table is consistent with
the incremental direction of the
PA-77 - 0 0-1 o -
encoder
1: Reverse, the direction of]
operation when generating the error
correction table is not consistent
with the incremental direction of|
the encoder
Error correction array [100]
PA-78- . . -32768-3276
PA-177 Error correction data, maximum - 0 . o -
Imm

(D

Plan a curve according to the inverse time limit new curve, as shown in the following figure:

® The default values of linear motor parameters have no reference value. Please

configure according to the actual motor parameters.

® The inverse time characteristic curve of overload alarm is recommended to be
115% (0), 200% (10s), and 300% (3s) of the rated current.




A |

only supports communication settings

he Tricf S I
(12) PE-XX
i . Default . Suitable
Parameter Function Unit Range Effective
value mode
PE-18 |Driver power w 400/1000 0-65535 \ All
PE-20 |[Rated current of the driver 0.01A | 280/600 0-65535 \ All
PE-21 [Maximum current of the driver | 0.01A |1386/2545 0-65535 \ All
PE-22 |Vibration alarm speed 300 0-10000 \/
mm/s All
threshold
PE-23 |Vibration alarm speed 100 0-1000 \
. . mm/s All
detection hysteresis loop
PE-24 |[Maximum frequency of - 300 0-1000 V All
.1Hz
oscillation alarm
PE-25 [Maximum attenuation ratio of 0.1% 800 0-1000 \ All
oscillation alarm S
Appendix 1.2 FX-XX
Code Contents
F0-00 Clear the alarm
F0-01 Restore to out of factory settings
F0-02 clear the position offset
F1-00 Jog run
F1-01 Test run
F1-02 Current sampling zero calibration
F1-05 Panel enable
F2-08 Trigger return to original (set 1 to start return to original, set 2 to stop return to original),




Appendix 1.3 UX-XX

U0-XX:

Parameter Content Unit
U0-00 Current speed of servo motor mm/s
U0-01 Input speed instruction mm/s
U0-02 Torque instruction % rated
U0-03 Mechanical angle 1°
U0-04 Electric angle 1°
U0-05 Bus voltage \Y
U0-06 IPM temperature 0.1°C
u0-07 Torque feedback % rated
U0-08 (-9999~9999)*1 Instruction

Pulse offset
U0-09 (-65536~65535)*10000 pulse
Uo0-10 (0000~9999)*1 Encoder
Encoder feedback
U0-11 (0000~65535)*10000 pulse
U0-12 Input instruction pulse | (-9999~9999)*1 Instruction
U0-13 numbers (-32768~32767)*10000 pulse
U0-14 o (-9999~9999)*1 Instruction
Position feedback
Uo0-15 (-32768~32767)*10000 pulse
U0-18 Torque current 0.01A
U0-21 Input signal status 1
U0-22 Input signal status 2
U0-23 Output signal status 1
U0-24 Output signal status 2
U0-25 (0000~9999)*1
Input pulse frequency Hz
U0-26 (0000~65535)*10000
Uo0-41 Instantaneous output power 1w
U0-42 Average output power 1w
U0-43 Instantaneous thermal power 1w
U0-44 Average thermal power 1W
o 1Command
U0-49 Position feedforward i
unit
U0-50 Speed feedforward mm/s
U0-51 Torque feedforward % rated
U0-52 Instantaneous Bus Capacitor Power 1w
U0-53 Average Bus Capacitor Power 1w
U0-55 Encoder error count 1w
U0-56 Instantaneous regenerative braking discharge power 1w
U0-57 . . . Encoder
Average regenerative braking discharge power
U0-58 pulse
U0-59 . . Encoder
Absolute encoder present position feedback low 32-bit
U0-60 pulse




Parameter Content Unit
(Direction
sign)
U0-89 Position command end flag
U0-91 Multi-turn absolute motor circles
U0-94
U0-95
U0-96 . . . Encoder
Calibrate the absolute value encoder position low 32 bits
U0-97 pulse
(Direction
sign)
U0-98 Calibrate the absolute value encoder position high 32 bits 0.1°C
Ul-XX:
Parameter Contents Unit
U1-00 Current alarm code
U1-01 Current warning code
U1-02 U phase current when alarming 0.01A
U1-03 V phase current when alarming 0.01A
U1-04 Bus voltage when alarming A"
U1-05 IGBT temperature when alarming 0.1°C
U1-06 Torque current when alarming 0.01A
U1-07 Excitation current when alarming A
U1-08 Position offset when alarming Ins;rllllz‘gon
U1-09 Speed value when alarm occurs mm/s
U1-10 Seconds(low 16-bit) when alarming, cumulated seconds from the first S
time power-on
U111 Seconds(high 16-bit) when alarming, cumulated seconds from the first S
time power-on
Ul-12 The number of errors in this operation is calculated after this power on
Ul-13 The number of warnings for this operation is calculated after this power
on
Ul-14 Historical alarm amounts
Ul1-15 Historical warning amounts
Ul-16 Recent 1st alarm code
Ul1-17 Recent 2nd alarm code
Ul-18 Recent 3rd alarm code
U1-19 Recent 4th alarm code
U1-20 Recent 5th alarm code
Ul1-21 Recent 6th alarm code
U1-22 Recent 7th alarm code
U1-23 Recent 8th alarm code
Ul1-24 Recent 9th alarm code

U1-25

Recent 10th alarm code




U2-XX:

Parameter Contents Unit
U2-00 Power on times -
U2-01 Series -
U2-02 Model (low 16-bit) -
U2-03 Model (high 16-bit) -
U2-04 out of factory date: year -
U2-05 out of factory date: month -
U2-06 out of factory date: day -
U2-07 Firmware version -
U2-08 Hardware version -
U2-09 Total running time (from the first time power on) hour
U2-10 Total running time (from the first time power on) minute
U2-11 Total running time (from the first time power on) second
U2-12 This time running time (from this time power on) hour
U2-13 This time running time (from this time power on) minute
U2-14 This time running time (from this time power on) second
U215 Average output power (from the first time enabled, average power in the W

process of enabling)
U216 Average thermal power (from the first time enabled, average power in W
the process of enabling)
U217 Average bus capacitor filter power (from the first time power on, average W
power in the process of power on)
U-1p | Aceumulted motor wrns 666 —5500) i
U2-20 Device serial no.: low 16-bit -
U2-21 Device serial no.: high 16-bit -
U2-22 Firmware generation date: year -
U2-23 Firmware generation date: month/day -
U2-24 Firmware generation date: hour/minute -
U3-XX:

Parameter Contents Unit

U300 Motor code automatically read by drive (including thermal power )
parameters)

U3-01 Motor version -

U3-02 Encoder version -

U3-03 Extreme logarithm -

U3-04 Encoder direction

U3-05 Rated speed

U3-06 top speed

U3-07 Encoder accuracy




Parameter Contents Unit
U3-09 Rated current
U3-10 Maximum current
U3-11 Overcurrent detection threshold
U3-17 Motor inertia
U3-19 Rated output power
U3-21 Maximum output power
U3-22 Maximum heat dissipation power

U4-XX:
Parameter Contents Unit
U4-10 Resonance frequency detected by fast FFT Hz
U4-20 Online inertia identification results %
U4-21 Initial phase state -
U4-22 Motor calibration results -
U4-23 HALL status -
U4-24 Low resolution identified by motor calibration Enco
U4-25 High resolution identified by motor calibration Enco
U4-26 Resistance identification value mQ
U4-27 Inductance identification value Ld 0.01mH
U4-28 Inductance identification value Lq 0.01lmH
Error correction index: displays the correction index position where the

U429 current position of the linear motor is located after the error correction )
function takes effect, and is also used for the correction position cursor
in the upper computer.
Error correction to return to the original state
High 8 digits:
1: Error correction takes effect

U4-30 0: Error correction not effective -
Lower 8 digits:
0: Return to original unfinished
1: Return to original completion

UsS-XX:

Parameter Contents Unit
U5-00 Sync0 period time us
U5-05 Port0 RX Error Count (Stop counting until 255)
uUs-07 Portl RX Error Count (Stop counting until 255)

U5-12 Port0 Link loss count (stop counting until 255)
U5-13 Portl Link loss count (stop counting until 255)
U5-19 Synchronous offset time us




Appendix 2 Object dictionary

All objects are configured in the object dictionary of each group through 4 digits 16-bit index configuration
address.
The object dictionary of CoE (CANopen over EtherCAT) specified by CiA402 and the object dictionary of
DS5C2 series are as follows:
Object dictionary specified by CiA402
Index
0000h~O0FFFh
1000h~ 1FFFh

DL 6series object dictionary

Content Index Contents

Index Content
0000h~O0FFFh
1000h~ 1FFFh

2000h~2FFFh

Data type area

COE communication area Data type area

COE communication area

Servo parameter area
2000h~ 5FFFh

Factory custom area

Profile area

3000h~3FFFh Reserved
4000h~4FFFh Reserved
6000h~9FFFh 5000h~5FFFh Reserved

6000h~6FFFh

Driver Profile area

A000h~FFFFh Reserved 7000h~9FFFh Reserved
Appendix 2.1 COE communication area(0x1000-0x1FFF)
Index | subindex Name Unit Data range t’éf;[: Flag PDO
1000h 00h  |Device type - 0~429496795 | U32 RO NO
1001h 00h  |Error register - 0~65535 Uleé RO NO
1008h 00h  [Device - - - RO NO
1009h 00h |[Hardware version - - - RO NO
100Ah 00h  |software version - - - RO NO
00h  |Identity - - - RO -
01h  |vendor ID - 0~255 U8 RO NO
1018h 02h  |product code - 0~429496795 | U32 RO NO
03h  [Revision - 0~429496795 | U32 RO NO
04h  |Serial number - 0~429496795 | U32 RO NO
Ist RxPDO mapping
00h  |Enter the number of mapping objects - 0~24 Us8 RW NO
supported by RxPDO1
01h (1% mapping object - 0~4294967295 | U32 RW NO
1600h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h  [3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24™ mapping object - 0~4294967295 | U32 RW NO
2nd RxPDO mapping
00h  [RxPDO2 number of supported - 0~24 uUs RW NO
1601h mapping objects
01h (1% mapping object - 0~4294967295 | U32 RW NO




Data

Index | subindex Name Unit Data range -~ Flag PDO
02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO

- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO
3rd RxPDO mapping
00h  |RxPDO3 number of supported - 0~24 Us8 RW NO
mapping objects
01h |1 mapping object - 0~4294967295 | U32 RW NO
1602h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO
4th RxPDO mapping
00h  |RxPDO4 number of supported - 0~24 Us8 RW NO
mapping objects
01h |1 mapping object - 0~4294967295 | U32 RW NO
1603h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO
Ist TxPDO mapping
00h  |Output TxPDO1 number of supported - 0~24 Us RW NO
mapping objects
01h |1 mapping object - 0~4294967295 | U32 RW NO
1A00h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO
2nd TxPDO mapping
00h  |TxPDO2 number of supported - 0~24 Us8 RW NO
mapping objects
01h  |1® mapping object - 0~4294967295 | U32 RW NO
1A01h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO
3rd TxPDO mapping
00h  [TxPDO3 number of supported - 0~24 uUs RW NO
mapping objects
01h (1% mapping object - 0~4294967295 | U32 RW NO
1A02h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h  [3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24" mapping object - 0~4294967295 | U32 RW NO




Data

Index | subindex Name Unit Data range -~ Flag PDO
4th TxPDO mapping
00h  |[TxPDO3 number of supported - 0~24 Us RW NO
mapping objects
01h  |1® mapping object - 0~4294967295 | U32 RW NO
1A03h 02h  [2" mapping object - 0~4294967295 | U32 RW NO
03h (3" mapping object - 0~4294967295 | U32 RW NO
- 0~4294967295 | U32 RW NO
18h  [24™ mapping object - 0~4294967295 | U32 RW NO
00h  [Sync mangager communication type - 0~255 uUs RO NO
0lh  [Subindex 001 - 0~4 Us RO NO
1C00h 02h  |Subindex 002 - 0~4 U8 RO NO
03h  [Subindex 003 - 0~4 U8 RO NO
04h  [Subindex 004 - 0~4 Us RO NO
00h  [RxPDO assign - 0~4 U8 RW NO
01h  |Subindex 001 - 1600h~1603h | U16 RW NO
1C12h 02h  [Subindex 002 - 1600h~1603h | U16 RW NO
03h  [Subindex 003 - 1600h~1603h | U16 RW NO
04h  |Subindex 004 - 1600h~1603h | U16 RW NO
00h  |TxPDO assign - 0~4 Us8 RW NO
01h  |Subindex 001 - 1A00h~1A03h | Ul6 RW NO
1C13h 02h  |Subindex 002 - 1A00h~1A03h | Ul6 RW NO
03h  [Subindex 003 - 1A00h~1A03h| U16 RW NO
04h  |Subindex 004 - 1A00h~1A03h | Ul6 RW NO
00h  [Sync manager 2 synchronization - 0~20h uUs RO NO
01h  |Number of sub-objects - 0~65535 Ul16 RW NO
02h  |Sync mode ns | 0~4294967295| U32 RW NO
03h  |Cycle time ns | 0~4294967295| U32 RW NO
04h  [Shift time - 0~65535 ulé RO NO
05h  |Sync modes supported ns | 0~4294967295| U32 RO NO
06h  [Minimum cycle time ns | 0~4294967295| U32 RO NO
08h  |Calc and copy time ns 0~65535 Ul16 RO NO
1C32h 0%h  |Command (cannot support) ns | 0~4294967295| U32 RO NO
0Ah |Delay time (cannot support) - 0~4294967295 | U32 RO NO
Sync0 cycle time
0Bk 'When D? SYNCO (1.C32h-01h=02h), ) 0~65535 U16 RO NO
ESC register 09A0h is set. Except DC
SYNCO, setto 0
0Ch  |Cycle time too small (cannot support) - 0~65535 Ule6 RO NO
0Dh  [SM-event missed (cannot support) - 0~65535 Ule6 RO NO
OEh  [Shift time too short (cannot support) - 0~65535 Ul16 RW NO
20h  |RxPDO toggle failed (cannot support) - 0~1 BOOL| RO NO




Index | subindex Name Unit Data range g;t: Flag PDO
00h  [Sync manager 3 synchronization - 0~20h uUs RO NO
01h  |Number of sub-objects - 0~65535 Ul16 RW NO
02h  |Sync mode ns | 0~4294967295| U32 RW NO
03h  |Cycle time ns | 0~4294967295| U32 RW NO
04h  [Shift time - 0~65535 ul6 RO NO
05h  |Sync modes supported ns | 0~4294967295| U32 RO NO
06h  [Minimum cycle time ns | 0~4294967295| U32 RO NO
08h  |Calc and copy time ns 0~65535 Ul16 RO NO

1C33h 0%h  |Command (cannot support) ns | 0~4294967295| U32 RO NO
0Ah |Delay time (cannot support) - 0~4294967295 | U32 RO NO

Sync0 cycle time
‘When DC SYNCO (1C32h-01h=02h),
0Bh ) ) - 0~65535 ul6 RO NO
ESC register 09A0h is set. Except DC
SYNCO, setto 0
0Ch  |Cycle time too small (cannot support) - 0~65535 Ule6 RO NO
0Dh  [SM-event missed (cannot support) - 0~65535 Ule6 RO NO
OEh  [Shift time too short (cannot support) - 0~65535 Ul16 RW NO
20h  |RxPDO toggle failed (cannot support) - 0~1 BOOL| RO NO
Appendix 2.2 Servo parameter area
Index Sub-index Name Index Sub-index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00




Index Sub-index Name Index Sub-index Name
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
Appendix 2.3 Driver Profile area(0x6000~0x6FFF)
Error code (603Fh)
Index Sub index Name Range Data type | Accessibility PDO Suitable
mode
Error code 0~65535 Ul16 ro TxPDO ALL
603Fh 00h Display the main number of alarms that are occurring in the servo drive. (for 3791 and
later versions, universal alarm displays complete error codes)

Control word (6040h)
Index Sub Name Range | Datatype | Accessibility PDO Suitable
index mode
Controlword 0~65535 Uleé6 ™w RxPDO ALL
6040h 00h ; .
Set control commands for servo drivers such as PDS state transitions.

Bit information of 6040h:
Bit Name Note
0 switch on Servo ready -
Connect the main
1 enable voltage o -
circuit power supply
) ) The logic is valid under 0. Please note to
2 quick stop Quick stop . . .
execute other bit logic and reverse actions
3 enable operation Servo running -
PP: new set-point
. . Control mode .
4 operation mode specific . HM: start homing
dependency bit T
In other modes: this bit is undefined
. . Control mode | PP: change set immediately
5 operation mode specific . o
dependency bit In other modes: this bit is undefined
) ) Control mode | PP: absolute /elative
6 operation mode specific . .
dependency bit In other modes: this bit is undefined
7 fault reset fault reset -
When bit8=1, execute motor deceleration
8 halt halt pause through 605Dh (Halt selection code).
After pausing, the enable must be turned
off to restart the action
9 operation mode specific | Control mode | In other modes: this bit is undefined




Bit Name Note
dependency bit
10~15 | Reserved Reserved -
6040h 1] bit0~3, bit7Note :
6040hAYbit
bit7 bit3 bit2 bitl bit0
: PDS
Command Connect main .
Fault |Servo . L Servo conversion
. Quick stop | circuit power
reset |running ready
supply
Shutdown 0 - 1 1 0 2, 6, 8
Switch on 0 0 1 1 1 3
Switch on +
. 0 1 1 1 1 3+4
Enable operation
Enable operation 0 1 1 1 1 4, 16
Disable voltage 0 - - 0 - 7, 9, 10, 12
Quick stop 0 - 0 1 - 7, 10, 11
Disable operation 0 0 1 1 5
Fault reset 0—1 - - - - 13

Status word(6041h)
The commands for PDS state migration and control of the slave station are set through 6040h (control
word).
Index Sub Name Range | Data type | Accessibility PDO Suitable
index mode
6041h 00h Statusword 0~65535 Ul16 ro TxPDO ALL
6041h bit information :
Bit Name Note
. Main circuit power off
0 |ready to switch on -
status
switched on Servo ready status -
2 |operation enabled Servo running -
fault Fault -
Main circuit power on | 1: Indicates that the power supply voltage is
4  |voltage enabled .
status printed onto the PDS
0: Indicates that PDS receives a quick stop
. . request. The bit logic of quick stop is valid at
5 | quick stop quick stop . .
0. Please note to execute other bit logic and
reverse actions
6 switch on disabled Servo cannot run -
1: Indicates that a warning is occurring.
. . When warned, the PDS status remains
7 warning warning .
unchanged and the motor continues to
operate.




Bit Name Note

8 reserved reserved _

0: Indicates that 6040h is in an unprocessed
state.

9 |remote Remote control 1: Indicates that 6040h is in a manageable
state. The ESM state changes to 1 when
transitioning above PreOP.

) . Control mode | PP, PV, TQ, HM: target reached
10 | operation mode specific ) T
dependency bit In other modes: this bit is undefined
The internal position|The main reason for internal limitations is
11 |internal limit active of the software | that the bitll of 6041h becomes 1 when it
exceeds the limit occurs
PP: set-point acknowledge
PV: speed
. . Control mode | HM: homing attained
12 | operation mode specific . .
dependency bit CSP, CSV, CST : drive follows command
value
TQ: this bit no definition
PP: following error
. . Control mode | HM: homing error
13 | operation mode specific . i
dependency bit CSP: following error
In other modes: this bit is undefined
14~15 |reserved reserved Value fixed to 0

6041h bit6~5, bit3~0 information:

6041h

PDS status

xxxx xxxx x0xx 0000 b

Not ready to switch on

Incomplete initialization status

XxxX Xxxx x1xx 0000 b

Switch on disabled

Initialization completion status

xxxx xxxx x01x 0001 b

Ready to switch on

Initialization completion status

xxxxX xxxx x01x 0011 b

Switched on

Servo enable off/servo ready

xxxx xxxx x01x 0111 Db

Operation enabled

Servo enable on

xxxxX xxxx x00x 0111 b

Quick stop active

Stop immediately

xxxxX Xxxxx x0xx 1111 b

Fault reaction active

Abnormal (alarm) judgment

xxxx xxxx x0xx 1000 b

Fault

Abnormal (alarm) state

Quick stop mode(605Ah)
Index | Sub Name Unit | Range | Data type | Accessibility | PDO | Suitable
index mode
Quick stop option
605Ah | 00h - 0~7 116 w NO ALL
code
605Ah information:
Control mode | Value | Effective deceleration PDS status after stop
0 Free stop on servo side
pps csps csv, pvmode 1 6084h Switch on disabled
2 6085h




Control mode

Value

Effective deceleration

PDS status after stop

3

60C6h

6084h

6085h

60C6h

Quick stop active

Hm mode

Free stop on servo side

609Ah

6085h

60C6h

Switch on disabled

609Ah

6085h

60C6h

Quick stop active

cst, tq mode

Ol nNn|W|IN|—[[O[J|[N|Wn

Free stop on servo side

—_
[\

6087h

W

Torque set to 0

Switch on disabled

9]
(@)}

6087h

|

Torque set to 0

Quick stop active

Example of deceleration stop action based on Quick stop command:
A: If 6040h: bit2 (Controlword: quick stop) changes from 1 to 0, start decelerating stop.

The PDS status during deceleration changes to Quick stop active.

B: The motor stops when the actual speed is detected to be below 10r/min.

The PDS status after stopping is Switch on disabled or changed to Quick stop active.

Stop mode selection (605Bh)

Index |Sub Name Unit |Range | Data type | Accessibility| PDO |Suitable
index mode
605Bh | 00h | Shutdown option code | - 0~1 I8 ™ RxPDO ALL
605Bh information:

(1)When PDS command [ Shutdown ] is receiving

Control mode Value | Effective deceleration PDS status after stop
1 0 Free stop on servo side
, €SP, csv, pv mode
PP, &5b, &% P 1 6084h
0 Free stop on servo side .
Hm mode Ready to switch on
1 609Ah
0 Free stop on servo side
cst, tq mode
1 6087h

(2)When PDS command [ Disable

voltage | is receiving

Control mode value | Effective deceleration PDS status after stop
d 0 Free stop on servo side
, €SP, csv, pv mode
Pp- 65b, 3% P 1 6084h
0 Free stop on servo side Switch on disabled
Hm mode
1 609Ah
cst, tq mode 0 Free stop on servo side




| ]

6087h

An example of slowing down and stop based on the Shutdown command:

A: If you receive the PDS command "Shutdown" to start deceleration and stop.

The PDS status during deceleration remains Operation enabled.

B: The motor stops when the actual speed is detected to be below 10r/min.

The PDS status after stopping is Ready to switch on.

Servo OFF shutdown mode selection(605Ch)

Index |Sub Name Unit | Range | Data type | Accessibility| PDO Suitable
index mode
605Ch | 00h |Servo OFF shutdown | - 0~1 I8 ™ RxPDO ALL
mode
605Ch information:
Current control mode | Value | Effective deceleration PDS status after shutdown
q 0 Servo side free stop
PP, csp, csv, pv mode " 084D
0 Servo side free stop .
Hm mode Switched on
1 609Ah
0 Servo side free stop
cst, tq mode
1 6087h

An example of slowing down and stop based on the Disable operation command.

A: If you receive the PDS command "Disable operation”, start deceleration and stop.

The PDS status during deceleration remains Operation enabled.

B: Motor stops when the actual speed is below 10 r/min.
The PDS status bit after stop is Switched on.

Pause shutdown mode selection(605Dh)

Index |Sub Name Unit |Range | Data type | Accessibility | PDO | Suitable
index mode
Pause shutdown mode | - 1~3 116 ™w NO ALL
605Dh | 00h i
selection
605Dh information:
Current control mode | Value | Effective deceleration PDS status after shutdown
1 6084h
PP, €sp, csv, pv mode 2 6085h
3 6072h, 60C6h
1 609Ah .
Operation enabled
Hm mode 2 6085h
3 6072h, 60C6h
1,2 6087h
cst, tq mode
3 Torque set to 0

Examples of deceleration and stop based on the Halt function
A: If 6040h: bit8 (Controlword: halt) changes from 0 to 1, start decelerating and stop. The PDS status during



deceleration remains Operation enabled.
B: the motor stops when the actual speed is below 10 r/min. After stopping, the PDS status remains in Operation
enabled.

Alarm shutdown mode selection(605Eh)

Index | Sub Name Unit | Range | Data type | Accessibility | PDO | Suitable
index mode
605Eh | 00h | Fault reaction option code | - 0~2 116 ™w NO ALL
605Eh information:

(1)When EtherCAT communication association abnormal alarm occurs (E-800~E-899):

Current control mode | Value Effective deceleration PDS status after shutdown

0 Servo side free stop
6084h
6085h

Servo side free stop
609Ah
6085h

Servo side free stop

1,2 6087h

pp, csp, csv, pv mode

Fault
Hm mode

SN | =[N =

cst, tq mode

(2)When EtherCAT communication is not associated with abnormal alarms (not E-800~E-899):

Current control mode | Value Effective deceleration PDS status after shutdown
, CSp, CSV, pV .
PP, €SP P 0,2,3 Servo side free stop Fault
hm, cst, tq

Examples of deceleration and stop based on alarms.
A: If an alarm occurs, start decelerating and stop. The PDS status during deceleration is Fault reaction active.

B: the motor stops when the actual speed is below 10 r/min. The PDS status after stopping is Fault.
Control mode setting(6060h)

The control mode is set through 6060h.

Index Sub Name Range Data type |Accessibility| PDO Suitable
index mode
6060h 00h Mode of operation | -128~127 I8 ™w RxPDO All
6060h bit information:
bit Definition abbr |correspond
-128~ |- Retain - -
-1
0 No mode changed/No mode|No control mode change/No control mode | - -
assigned allocation
1 Profile position mode Contour position control mode pp YES
3 Profile velocity mode Contour speed control mode pv YES
4 Torque profile mode Contour torque control mode tq YES
6 Homing mode Origin reset Position mode hm YES
8 Cyclic synchronous position | Periodic synchronous position control| csp YES




mode mode
9 Cyclic synchronous velocity | Periodic synchronous speed control mode | csv YES
mode
10 |[Cyclic synchronous torque|Periodic synchronous torque control mode | cst YES
mode
11~127 |- Retain - -

Since 6060h is the default = (no mode change/no mode assigned), be sure to set the control mode value used
after power input. When the set value for 6060h is 0 and the set value for 6061h is 0, an E-881(Control Mode
Set Exception Protection) occurs if the PDS state migrates to Operation enabled.

After the initial state is converted from O to the supported control mode (pp, pv, tq, hm, csp, csv, cst), set
6060h to 0 again, the previous control mode will be maintained as "No mode changed", and the switch of

control mode cannot be performed.
Control mode display(6061h)

The confirmation of the internal control mode of the servo drive is performed according to 6061h. After

setting 6060h, please confirm whether it is feasible to set this object action by detection.

Index | Sub Name Range | Data type | Accessibility| PDO Suitable
index mode
6061h | 00h | Mode of operation display | -128~127 18 o TxPDO All
6061h bit information:
bit Definition abbr Correspond
-128~-1 |- - -
0 No mode changed/No mode assigned - -
1 Profile position mode pp YES
3 Profile velocity mode pv YES
4 Torque profile mode tq YES
6 Homing mode hm YES
8 Cyclic synchronous position mode csp YES
9 Cyclic synchronous velocity mode csv YES
10 Cyclic synchronous torque mode cst YES
11~127 - - -

Position command(6062h)

Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
ni
index type mode
.. PP
Position demand Command |-2147483648~
6062h| 00h ) 132 ro TxPDO| CSP
value [PUU] unit 2147483647
HM
Internal actual position feedback(6063h)
Index | Sub Name Uit Range Data | Accessibility | PDO | Suitabl
ni
index type e mode
Position actual Command | -2147483648
6063h| 00h ) ) 132 ro TxPDO | ALL
internal value unit ~




2147483647 | |

Position feedback(6064h)

Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
Position actual | Command |-2147483648~
6064h| 00h ) 132 ro TxPDO | ALL
value unit 2147483647
Position deviation too large threshold (6065h)
Index | Sub Name Unit Range Data | Accessibility| PDO | Suitable
ni
index type mode
. . . . C d PP
Position deviation too omrr.lan U32 W RxPDO
large threshold unit 4294967295 CSP
6065h| 00h - — - —
When the difference between the position instruction 6062h and the position feedback
6064h exceeds 6065h and the time reaches 6066h, the bit 13 of 6041h will be set to 1.

Excessive position deviation timeout (6066h)

Index | Sub Name Unit Range Data | Accessibility| PDO |Suitable
ni
index type mode
. o, PP
Excessive position | o | g 65535 | Ul6 w  |RxPDO
deviation timeout CSP
6066h| 00h 5 . ; .
When the difference between the position instruction 6062h and the position feedback
6064h exceeds 6065h and the time reaches 6066h, the bit 13 of 6041h will be set to 1.

Position reach threshold (6067h)

Index Sub Name Unit Range Data | Accessibility | PDO Suitable
index type mode
Position Command
reach . 0~4294967295 | U32 ™w RxPDO PP
unit
threshold
6067h |  00h When the difference between the position instruction 6062h and the position
feedback 6064h is within the set range of 6067h, and the time reaches 6068h,
the bit 10 of 6041h will be set to 1.
Position command reached threshold time (6068h)
Index Sub Name Unit Range Data |[Access| PDO | Suitable
ni
index type ibility mode
Position command
reached threshold Ims 0~65535 Ul16 ™w RxPDO PP
time
6068h | 00h - — - —
When the difference between the position instruction 6062h and the position feedback
6064h is within the set range of 6067h, and the time reaches 6068h, the bit 10 of 6041h will
be setto 1.

Speed command (606Bh)

Index

Sub

index

Name

Unit

Range

Data

Acce
ssibili

type

ty

PDO | Suitable

mode




606Bh| 00h Speed command Command unit /s| -2147483648~| 132 | RO |TxPDO| PV
2147483647 CSVv
Speed feedback (606Ch)
Index | Sub Name Unit Range Data | Accessibility| PDO |Suitable
ni
index type mode
Command |-2147483648~
606Ch| 00h Speed feedback . 132 o TxPDO | ALL
unit /s 2147483647
Speed reached threshold (606Dh)
Index Sub Name Range Data | Acces| PDO Suitable
index Unit type | sibilit mode
y
Speed reached command
i 0~4294967295| U32 ™w RxPDO PV
threshold unit
606Dh | 00h |When the difference between the speed command 606Bh and the speed feedback 606Ch is
within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of 6041h will be set
to 1.

Speed reached threshold time (606Eh)

1.

Index Sub Name Unit Range Data | Accessi PDO Suitable
ni
index type bility mode
Speed reached
) Ims 0~65535 ul6 ™wW RxPDO PV
threshold time
606Eh 00h | When the difference between the speed command 606Bh and the speed feedback 606Ch is

within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of 6041h will be set to

Speed threshold (606Fh)

Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
index type mode
Command
Velocity threshold unit 0~4294967295 | U32 ™w RxPDO PV
606Fh | 00h
When the value of speed feedback 606Ch exceeds the set value of 606Fh and the time reaches
6070h, the threshold value of bit 12 for 6041h is set to 0.
If the speed is below the set value of this parameter, the bit12 of 6041h becomes 1.

Speed threshold time (6070h)

Index | Sub Name Unit Range | Data | Accessibility | PDO | Suitable
index type mode
Velocity threshold time | 1ms | 0~65535 | Ul6 ™w RxPDO PV
6070h | 00h | When 606Ch exceeds the set value of 606Fh, set the time for bit12 of 6041h to become
0.

Target torque (6071h)




Index | Sub Name Unit Range Data Accessibility | PDO | Suitable
ni
index type mode
6071h | 00h Target torque | 0.1% | -32768~32767 116 ™w RxPDO TQ
Max torque (6072h)
Index Sub Name Unit Range Data type | Accessibility | PDO | Suitable
ni
index mode
6072h 00h Max torque 0.1% | 0~65535 Ule6 ™w RxPDO ALL
Max current (6073h)
Index Sub Name Unit Range | Datatype | Accessibility | PDO | Suitable
ni
index mode
6073h 00h Max current 0.1% | 0~65535 ule6 ro NO ALL
Torque command (6074h)
Index | Sub Name Uit Range Data | Accessibility | PDO | Suitable
ni
index type mode
6074h | 00h Torque command | 0.1% | -32768~32767 | 116 o TxPDO | ALL
Motor rated torque (6076h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
ni
index type mode
0~
6076h | 00h | Motor rated torque| Mn-'m 4294967295 u32 RO TxPDO| ALL
Torque feedback (6077h)
Index | Sub Name Unit Range Data | Accessibility | PDO | Suitable
ni
index type mode
6077h | 00h Torque feedback | 0.1% | -32768~32767 | 116 o TxPDO | ALL
Current feedback (6078h)
Index | Sub Name Uit Range Data | Accessibility | PDO | Suitable
ni
index type mode
6078h | 00h Current 0.10% | -32768~32767 | 116 RO TxPDO | ALL
feedback
Bus voltage (6079h)
Index Sub Name Uit Range Data | Accessibility | PDO Suitable
ni
index type mode
DC link
6079h | 00h circuit mV | 0~4294967295 | U32 RO TxPDO ALL
voltage
Target position (607Ah)
Index Sub Name Range Data | Acce PDO Suitable
index Unit type | ssibi mode
lity
o Command | -2147483648~ PP
607Ah 00h Target position unit 2147483647 132 ™w RxPDO CSPp




Index Sub Name Range Data | Acce PDO Suitable
index Unit type | ssibi mode
lity
HM
Position range limit  (607Bh)
Index | Sub Name Uit Range Data | Accessibility| PDO | Suitable
index type mode
01h Min pos.itipn range comm_and -2147483648~ 132 W RxPDO!| ALL
607Bh 11¥n.1t unit 2147483647
o | Mt ot Ty | o] aut
This parameter modification has no effect.
Home offset (607Ch)
Index Sub Name Range Data | Acce | PDO Suitable
index Unit type | ssibil mode
ity
607Ch | 00h Home Offset | Ommand | 219748085~ | 135 | rw | RxPDO|  NO
Soft limit  (607Dh)
Index Sub Name Range Data | Acces| PDO Suitable
index Unit type | sibilit mode
y
01h Min position limit command -2147483648~ 132 rw | RxPDO NO
607Dh unit 2147483647
02h | Max position limit Corﬂﬂi‘nd DA | B2 | w |RePDO|  NO
Command polarity (607Eh)
Index Sub Name Unit Range | Data type | Accessibility | PDO | Suitable
index mode
607Eh 00h Command Polarity - 0~255 Us8 ™w NO ALL
607Eh bit information
bit Name value note note
0-4 - 0 - Reserved, please set to 0
s Torque 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion
6 Speed 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion
; Position 0 Symbol without inversion 0: No inversion of symbols
polarity 1 Symbol has inversion 1: The symbol has inversion

The position, speed, and torque polarity must be exactly the same, that is, bit7-5 must all be
set to 0 or bit7-5 must all be set to 1.




Max profile speed(607Fh)

Sub Name i Range Data | Accessibility| PDO | Suitable
Index | . Unit
index type mode
Max profile command PP
T e [0~4294967295 | U32 rw RxPDO| PV
607Fh | 00h Y HM
Speed limit values in pp, hm, and pv mode.
The maximum value is limited by 6080h through internal processing.
Max motor speed(6080h)
Sub Name . Range Data | Accessibility | PDO | Suitable
Index | . Unit
index type mode
PV
Max motor ) TQ
r/min | 0~4294967295 | U32 ™w RxPDO
speed CSV
CST
6080h | 00h | Setthe maximum speed of the motor.
When power supply input, the maximum speed read from the motor is set.
The maximum value is limited by the maximum speed read from the motor based on
internal processing.
During tq and cst, the speed is limited by the set value of this object.
Profile speed(6081h)
Sub . Data | Accessibility | PDO | Suitable
Index | . Name Unit Range
index type mode
) Command | 0~429496
6081h | 00h | Profile velocity . u32 ™w RxPDO PP
unit/s 7295
Profile acceleration(6083h)
Sub Name i Range Data | Accessibility| PDO | Suitable
Index | . Unit
index type mode
PP
Profile command PV
i . 0~4294967295 | U32 w RxPDO | HM
deceleration unit/s? CSP
6083h | 00h
CSv
Set the profile deceleration.
When set to 0, internal processing is processed as 1.
Profile deceleration(6084h)
Sub Name i Range Data | Accessibility| PDO | Suitable
Index | . Unit
index type mode
PP
Profile command PV
6084h | 00h . . 0~4294967295 | U32 ™w RxPDO
deceleration unit/s? HM
CSp




| || | | csv
Set the profile deceleration.
When set to 0, internal processing is processed as 1.
Fast stop deceleration(6085h)
Sub i Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
PP
PV
Fast stop Command
6085h | 00h X ) 0~4294967295 | U32 ™wW RxPDO| HM
deceleration unit/s?
CSpP
CSvV
Motor rated current(6075h)
Sub i Data |Accessibility| PDO |Suitable
Index | . Name Unit Range
index type mode
PP
Motor rated PV
6075h| 00h otor rate ImA | 0~4294967295 | U32 RO  |TxPDO| HM
current
CSpP
CSV
Position trajectory planning type(6086h)
Sub i Data | Accessibility | PDO | Suitable
Index | . Name Unit Range
index type mode
i RxPD
6086h | 00h M"“‘t’;p}z“’ﬁle - | -32768~32767 | 116 rw XO HM

This parameter 0: Step type; 1: Slope type.

This parameter is only applicable to HM mode. In PP and PV modes, slope types are directly used within
trajectory planning.

In CSP and CSV modes, this parameter is not required and trajectory planning is completed at the main

station.
Torque slope  (6087h)
Index Sub Name Unit Range Data | Access| PDO | Suitable
index type | ibility mode
TQ
Torque slope 0.1% 0~4294967295| U32 rw | RxPDO CST
6087h | 00h - -
Set the parameter values to give a bias torque command.
In CST mode, it is only effective in deceleration stop time.
Torque planning type (6088h)
Index Sub Name Unit Range Data |Accessi| PDO Suitable
index type | bility mode
6088h 00h | Torque planning type - 0~65535 116 rw | RxPDO TQ

This parameter 0: Step type; 1: Slope type.

In TQ mode, the slope type directly used for torque planning, modifying this parameter has no effect.




Electronic gear ratio (6091h)

Index Sub Name Unit Range Data | Access| PDO | Suitable
ni
index type | ibility mode
. Turns
01h Motor revolutions 1~4294967295| U32 ™w NO ALL
(motor)
6091h
) Turns
02h Shaft revolutions (shaft 1~4294967295| U32 ™w NO ALL
sha

This object defines the content related to the motor turns and the shaft turns after the gearbox output.
Gear ratio = 6091h-01h/ 6091h-02h
Encoder division ratio (6092h)

Index Sub Name Unit Range Data |Accessi| PDO | Suitable
ni
index type | bility mode
command
Feed ) 1~4294967295 | U32 ™w NO ALL
01h unit
Set feed tit
6092k et feed quantity
. Turns
Shaft revolutions 1~4294967295| U32 ™w NO ALL
02h (shaft)
Set shaft turns

This object represents the amount of action for each rotation of the shaft after the gearbox output.
Feed constant =6092h-01h/ 6092h-02h

Homing mode (6098h)

Index Sub Name Range Data type | Accessibility PDO Suitable
index mode
6098h 00h | Homing method | -128~127 18 ™w RxPDO All

6098h information:

Value Definition

-2 |Searching for reverse limits

-1 |Searching for positive limits

0 |Not specify the homing method

Reverse homing, the deceleration point is the reverse limit switch, and the origin is the motor Z
1 |signal. Before encountering the Z signal, the descending edge of the reverse limit must be

encountered first

Forward homing, deceleration point is the forward limit switch, origin is the motor Z signal, and

the falling edge of the forward limit must be encountered before encountering the Z signal

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.
3 |Before encountering the Z signal, it is necessary to first encounter the falling edge on the same

side of the origin switch

Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.
4 | Before encountering the Z signal, it is necessary to first encounter the rising edge on the same

side of the origin switch

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal.

Before encountering the Z signal, it is necessary to first encounter the falling edge on the same




Value

Definition

side of the origin switch

Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal.

6 |Before encountering the Z signal, it is necessary to first encounter the rising edge on the same
side of the origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.

7 | Before encountering the Z signal, it is necessary to first encounter the falling edge on the same
side of the origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.

8 | Before encountering the Z signal, it is necessary to first encounter the rising edge on the same
side of the origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.

9 |Before encountering the Z signal, you must first encounter the rising edge on the other side of the
origin switch
Positive homing, deceleration point is the origin switch, and the origin is the motor Z signal.

10 |Before encountering the Z signal, it is necessary to first encounter the falling edge on the other
side of the origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal.

11 |Before encountering the Z signal, it is necessary to first encounter the falling edge on the same
side of the origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal.

12 | Before encountering the Z signal, it is necessary to first encounter the rising edge on the same
side of the origin switch
Reverse homing, deceleration point is the origin switch, and the origin is the motor Z signal on

13 |the other side of the origin switch. Before encountering the Z signal, the rising edge on the other
side of the origin switch must be encountered first
Reverse homing, deceleration point is the origin switch, and the origin is the Z signal of the

14 |motor on the other side of the origin switch. Before encountering the Z signal, the falling edge on
the other side of the origin switch must be encountered first

15 |No meaning

16 |No meaning

17 |Homing action is the same as 1, but the origin is at the reverse limit position

18 |Homing action is the same as 2, but the origin is at the forward limit position

19 |Homing action is the same as 3, but the origin is at the origin switch

20 |Homing action is the same as 4, but the origin is at the origin switch

21 |Homing action is the same as 5, but the origin is at the origin switch

22 |Homing action is the same as 6, but the origin is at the origin switch

23 |Homing action is the same as 7, but the origin is at the origin switch

24 |Homing action is the same as 8, but the origin is at the origin switch

25 |Homing action is the same as 9, but the origin is at the origin switch

26 |Homing action is the same as 10, but the origin is at the origin switch

27 |Homing action is the same as 11, but the origin is at the origin switch

28 |Homing action is the same as 12, but the origin is at the origin switch

29 |Homing action is the same as 13, but the origin is at the origin switch

30 |Homing action is the same as 14, but the origin is at the origin switch




Value Definition
31 |No meaning
32 |No meaning
33 |Reverse homing, with the origin at the Z-phase signal of the motor
34 |Forward homing, with the origin at the Z-phase signal of the motor
35 |Take the current position as the origin
37 |Take the current position as the origin

Homing speed  (6099h)

Index Sub Name . Range Data | Accessibility | PDO | Suitable
index Unit
type mode
Speed during search | command |0~42949672
0lh ; ) ) U32 ™w NO HM
for deceleration point unit/s 95
Speed during search | command |0~42949672
6099h ) U32 ™wW NO HM
07h for zero unit/s 95
If the edge of the Switch signal is used as the origin detection position, please set a value
as small as possible to reduce detection error.

The speeds of 6099-01h and 6099-02h are limited by the minimum values of 6080h and

607Fh.

Homing acceleration(609Ah)

Sub Name Range Data | Accessibility | PDO | Suita
ul
Index | . Unit type ble
index
mode
) . command | 0~4294967
Homing acceleration . U32 ™™ RxPDO| HM
unit/s? 295
609Ah| 00h |Set the acceleration and deceleration during HM mode.
At the final stop of each homing mode (when the origin position is detected), there is
no need to use the set value of this object, and the servo lock stops.

Position offset(60BOh)

temporarily not used. Modifying it does not affect the effect.

Sub Data | Accessibility | PDO | Suitab
u .
Index index Name Unit Range type le
mode
-2147483648
o Command
Position offset ) ~ 132 ™w RxPDO| ALL
S| 2147483647
60BOh | 00h

This parameter is used for the position loop control of the drive. As the servo
underlying algorithm does not support feedforward control, this parameter is




Velocity offset(60B1h)

Index -Sub Name Unit i Data| Accessibility| PDO | Suitable
index type mode
) Command |-2147483648~
Velocity offset ) 132 ™™ RxPDO| ALL
unit/s 2147483647
60B1h| 00h |This parameter is used for the speed loop control of the drive. As the servo underlying
algorithm does not support feedforward control, this parameter is temporarily not used.
Modifying it does not affect the effect.
Torque offset(60B2h)
Sub . Data | Accessibility | PDO | Suitable
Index | . Name Unit Range
index type mode
-2147483648
Torque offset 0.1% ~ 132 ™w RxPDO | ALL
2147483647
60B2h | 00h - - - -
This parameter is used for the current loop control of the drive. As the servo underlying
algorithm does not support feedforward control, this parameter is temporarily not used.
Modifying it does not affect the effect

Touch Probe function(60B8h)

Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
Touch probe
60B8h| 00h ) - 0~65535 | Ul6 ™w RxPDO| ALL
function
60B8h bit information :
bit | Value Note
0 Probe 1 not enabled
0 Probe 1 enabled
1 Probe 1 enabled
1 0 Single triggering Probe 1 trigger mode
1 Continuous triggering selection
) 0 External input signal Probe 1 trigger method
1 Z phase signal (not support) selection
3 - - -
4 0 Rising edge not latched Probe 1 rising edge
1 Rising edge latched selection
s 0 Falling edge not latched Probe 1 falling edge
1 Falling edge latched selection
6-7 - - -
0 Probe 2 not enabled
8 Probe 2 enabled
1 Probe 2 enabled
9 0 Single triggering Probe 2 trigger mode
1 Continuous triggering selection
10 0 External input signal Probe 2 trigger method
1 Z phase signal (not support) selection




bit | Value Note
11 - - -
1 0 Rising edge not latched Probe 2 rising edge
1 Rising edge latched selection
13 0 Falling edge not latched Probe 2 falling edge
1 Falling edge latched selection
14-15 - - -

® At present, Z-phase triggering mode is not supported, only external signals are

supported as triggering sources

® Do not set the rising and falling edges simultaneously under the same probe.

Touch probe status(60B9h)

Sub . Data| Accessibility | PDO | Suitable
Index | . Name Unit | Range
index type mode
60B%h | 00h Touch probe status - 0~65535 Ule6 o TxPDO ALL
60B9h bit information:
bit | Value Note
0 Probe 1 not executed )
0 - - Probe 1 execution status
1 Probe 1 is executing
: 0 Probe 1 rising edge latch not completed Probe 1 rising edge latch
1 Probe 1 rising edge latch completed state
) 0 Probe 1 falling edge latch not completed Probe 1 falling edge latch
1 Probe 1 falling edge latch completed state
3-7 - - -
0 Probe 2 not executed )
8 - - Probe 2 execution status
1 Probe 2 is executing
o 0 Probe 2 rising edge latch not completed Probe 2 rising edge latch
1 Probe 2 rising edge latch completed state
10 0 Probe 2 falling edge latch not completed Probe 2 falling edge latch
1 Probe 2 falling edge latch completed state
11-15 - - -
Probe 1 rising edge latch position value(60BAh)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
isi C d|-2147483648~
60BAR| oop [Probe 1 rising edgeComman 132 ro  |TxPDO| ALL
latch position value Unit 2147483647
Probe 1 falling edge latch position value(60BBh)
Sub i Data | Accessibility| PDO | Suitable
Index | Name Unit Range
index type mode
60BBh| 00h | Touch probe posl neg | Command |-2147483648~| 132 o TxPDO| ALL




| value | unit | 2147483647 | | |
Probe 2 rising edge latch position value(60BCh)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
Touch probe pos2 pos | Command | -2147483648~
60BCh| 00h ) 132 1o TxPDO| ALL
value unit 2147483647
Probe 2 falling edge latch position value(60BDh)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
Touch probe pos2 neg | Command |-2147483648~
60BDh| 00h . 132 ro TxPDO| ALL
value unit 2147483647
Max acceleration(60C5h)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
PP
) Command
Max acceleration /<2 0~4294967295 | U32 ™w RxPDO| PV
unit/s
60C5h| 00h HM
Set the min deceleration.
When set to 0, internal processing is processed as 1.
Min deceleration(60C6h)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
PP
. . Command
Min deceleration /52 0~4294967295 | U32 ™w RxPDO| PV
nit/s
60C6h| 00h ! HM
Set the min deceleration.
When set to 0, internal processing is processed as 1.
Positive torque limited(60EOh)
Sub . Data | Accessibility| PDO | Suitable
Index | Name Unit Range
index type mode
60EOh| oon | Tositive torque 0.1% 0~65535 |UI6| rw  |RxPDO| ALL
limited
Negtive torque limited(60E1h)
Sub i Data |Accessibility| PDO |Suitable
Index | . Name Unit Range
index type mode
60E1h| 00h |Negtive torque limited | 0.1% 0~65535 | Ul6 ™ RxPDO | ALL




Position offset(60F4h)

Sub . Data |Accessibility] PDO (Suitable
Index| . Name Unit Range
index type mode
. PP
Following error actual |Command|-2147483648
60F4h| 00h . 132 RO TxPDO | CSP
value unit  (~2147483647
HM
Internal instruction speed(60F Ah)
Sub . Data |Accessibility] PDO (Suitable
Index | . Name Unit Range
index type mode
Control effort internal q
... |Command [-2147483648~
60FAh| 00h |command speed (position unit's | 2147483647 132 RO TxPDO | ALL
output)
Internal command position(60FCh)
Sub i Data [Accessibilityl PDO (Suitable
Index |. Name Unit Range
index type mode
Command|-2147483648~ PP
60FCh| 00h |Position demand value . 132 RO TxPDO| CSP
unit 2147483647
HM
Digital inputs(60FDh)
Sub . Data | Accessibility| PDO | Suitable
Index | . Name Unit Range
index type mode
D 0~4294967
60FDh | 00h Digital inputs - 205 U32 1o TxPDO| ALL
60FDh bit information :
bit Name Value Note
o ] 0 No reverse overtravel switch signal detected
0 negative limit switch - -
1 Reverse overtravel switch signal detected
S ) 0 No forward overtravel switch signal detected
1 positive limit switch - -
1 Forward overtravel switch signal detected
. 0 No origin switch signal detected
2 home switch . . .
1 Origin switch signal detected
0 No input signal detected for probe 1
3 EXT1 probel - -
1 Detected input signal from probe 1
0 No input signal detected for probe 2
4 EXT]1 probe2 - -
1 Detected input signal from probe 2
. 0 No Z-phase output signal detected
5 Z phase signal output -
1 Z-phase output signal detected
6-15 Reserved - -
. 0 Remote SI1 input signal not detected
16 Remote input SI1 - -
Remote SI1 input signal detected




bit Name Value Note
17 Remote input SI2 0 Remote SI2 input signal not detected
1 Remote SI2 input signal detected
18 Remote input SI3 0 Remote SI3 input signal not detected
1 Remote SI3 input signal detected
. 0 Remote SI4 input signal not detected
19 Remote input SI4 - -
1 Remote SI4 input signal detected
19-31 Reserved
Digital outputs(60FEh)
Sub . Data |Accessibility| PDO [Suitable
Index | . Name Unit Range
index type mode
- Digital outputs - - - - -
olh Output of operating the
60FEh external output signal
Set output operation host
02h | machine function of external - - - - -
output signal
60FEh bit information :
Index | Bit Name Value Note
0-15 Reserved - -
0 Remote SO1 output signal not detected
16 | Remote SO1 output status -
1 Remote SO1 output signal detected
01h 0 Remote SO2 output signal not detected
17 | Remote SO2 output status -
1 Remote SO2 output signal detected
0 Remote SO3 output signal not detected
18 | Remote SO3 output status -
1 Remote SO3 output signal detected
0-15 Reserved - -
0 Turn off remote SO1 output
16 | Remote SO1 output enable
1 Turn on remote SO1 output
02h 0 Turn off remote SO2 output
17 | Remote SO2 output enable
1 Turn on remote SO2 output
0 Turn off remote SO3 output
18 | Remote SO3 output enable
1 Turn on remote SO3 output
Target velocity(60FFh)
Sub . DatalAccessibilityl PDO (Suitable
Index |. Name Unit Range
index type mode
60FFh| 00h | Target velocity Coﬁri?/z“d -4294967296~4294967295[U32 RW  [RxPDO| PV
Supported drive mode(6502h)
This servo driver can confirm the supported control mode based on 6502h.
Sub i Data | Accessibility | PDO | Suitable
Index | . Name Unit Range
index type mode
6502h| 00h |Supported drive modes - -2147483648 | 132 ro TxP | ALL




| | | | | ~2147483647 | | | DO |

6502h bit information:
bit Definition abbr Correspond
0 Profile position mode PP YES
2 Profile velocity mode pv YES
3 Torque profile mode tq YES
5 Homing mode hm YES
7 Cyclic synchronous position mode csp YES
8 Cyclic synchronous velocity mode csv YES
9 Cyclic synchronous torque mode cst YES

10~31 - - -




Appendix 3 Glossary of Terms

Abbreviation Full name Note
Ethernet for Control Automation Using Ethernet for communication functions
EtherCAT . .
Technology in automation control technology
CAN Application Protocol Based on
COE CANopen Over EtherCAT
EtherCAT
FMMU Fieldbus Memory Management Unit Fieldbus Memory Management Unit
SM Sync Manager Sync Manager
PP Profile position Contour position control mode
pv Profile velocity Contour speed control mode
tq Torque profile Contour torque control mode
csp Cyclic synchronous position mode Cyclic position control mode
hm Homing mode Origin reset position control mode
csv Cyclic synchronous velocity mode Cyclic speed control mode
cst Cyclic synchronous torque mode Cyclic torque control mode
DC Distributed Clock Distributed clock
. . Service data object, used to transmit non
SDO Service Data Object o o
periodic communication data
. Process data object, used to transmit periodic
PDO Process Data Object o
communication data
PDO transmitted from the station to the main
TxPDO - .
station
PDO transmitted from the master station to
RxPDO - )
the slave station
ESM EtherCAT State Machine EtherCAT state machine
ESC EtherCAT Salve Controller Slave station controller
Physical layer device that converts data Physical layer devices that convert data from
PHY from the Ethernet controller to electric or Ethernet controllers into electrical or optical
optical signals. signals
Process Data Interface or Physical Device .
PDI Process data interface
Interface
Programmable  read-only = memory, a
EEPROM Electrically Erasable Programmable Read | non-volatile memory used to store ESC
Only Memory configurations and device descriptions.
Connect to ESI interface
ESI EtherCAT Slave Information, stored in ESI | EtherCAT secondary information, stored in
EEPROM(formerly known as SII) ESI EEPROM (formerly known as SII)

In TQ mode, the slope type directly used for torque planning does not work when modifying this parameter.
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