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Basic notes

¢ Thank you for purchasing Xinje XDH and XLH series PLC.
This manual mainly introduces the motion control function of XDH and XLH series PLC.

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

¢ For the introduction of software and programming, please refer to the relevant manuals.
Please deliver this manual to the end user.

User instructions

¢ Only operators with certain electrical knowledge can carry out wiring and other operations on the product. If
there are any unknown cases, please consult our technicians.

¢  The examples listed in the manual and other technical materials are only for users' understanding and
reference, and do not guarantee certain actions.

¢ When using this product in combination with other products, please confirm whether it complies with
relevant specifications and principles.
When using this product, please confirm whether it meets the requirements and is safe.

+  Please set up backup and safety functions by yourself to avoid possible machine failure or loss caused by the
failure of this product.

Statement of responsibility

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

¢+ We will often check the contents of the manual and correct them in subsequent versions. We welcome your
valuable comments.

¢ Please understand that the contents described in the manual are subject to change without notice.

Contact method

If you have any questions about the use of this product, please contact the agent and office who purchased the
product, or directly contact Xinje company.
¢ Telephone: 400-885-0136
Fax: 0510-85111290
Address: 4th floor, building 7, creative industry park, No. 100, Dicui Road, Wuxi, China
Post code: 214072

Website: www.xinje.com

* ¢ o o

WUXI XINJE ELECTRIC CO., LTD.  All rights reserved

This material and its contents shall not be copied, transmitted or used without explicit written permission.
Violators shall be liable for the losses caused. All rights provided in the patent license and registration
including utility modules or designs are reserved.

August, 2021
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Preface

This manual is XDH / XLH series PLC [motion control], which mainly introduces the upgraded motion control
function, which is applicable to XDH and XLH series PLC.
Note: please confirm that the value of SFD811 is 1 before using the relevant instructions in this manual (SFD811

parameter setting please refer to chapter 5-1-3).

Vii



1. EtherCAT technical overview

1-1. EtherCAT overview

EtherCAT, fully known as Ethernet for control automation technology, developed by Beckhoff automation GmbH,
is a 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
use.

XDH, XLH series controller (master station) and DS5C servo driver (slave station) comply with the standard
EtherCAT protocol, support the maximum 32-axis slave stations, 32-axis synchronization cycle of 1ms, 2-channel
touch probe function, position, speed, torque and other control modes, and are widely applicable to various
industrial applications.

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.

1-3. Communication specification

Item Specification
Physical layer 100BASE-TX (IEEE802.3)

Baud rate 100[Mbps] (full duplex)

Topology Line

Connection cable JC-CA twisted pair (shielded twisted pair)
Cable length Maximum 50m between nodes

Com port 2 Port (RJ45)

EtherCAT Indicators (LED) [Run] RUN Indicator
[L/A IN] Port0 Link/Activity Indicator (Green)
[L/A OUT] Portl Link/Activity Indicator (Green)

Station Alias (ID) Setting range: 0~65535
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
csv | Cyclic synchronous velocity mode

Modes of operation

Speed pv | Profile velocity mode
cst | Cyclic synchronous torque mode
Torque -
tg | Torque profile mode
Touch Probe 2 channels
Synchronization mode DC (SYNCO event synchronization mode)
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SM (SM Event synchronization)
Cyclic time (DC | 500,1000,2000,4000[ps]
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: 24[byte] RxPDO: 24[byte]
Mailbox communication | 1ms
interval in PreOP mode
Mailbox SDO requests and SDO information
Note:

(1) See [state machine] for the meanings of SDO and PDO.
(2) The node length is recommended to be 50m, and CAT5e network cable shall be used above 50m.

1-4. EtherCAT communication connection

The wiring of EtherCAT motion control system is very simple. Thanks to EtherCAT, the star topology of Ethernet
can be replaced by a simple linear structure. Taking Xinje DS5C series servo as an example, because EtherCAT
does not need hub and switch, XDH, XLH series PLC body and DS5C series servo are equipped with EtherCAT
communication network port, so the consumption of cable and bridge is greatly reduced, the workload of
connection design and joint calibration is also greatly reduced, which is convenient for saving installation cost.
Linear type connection is recommended for EtherCAT bus connection. The wiring mode is as follows:

£l - <J_!] : ;,.;!‘1’] - &

EtherCAT

Vay Ay nary A

Note: Only LIN2 port in XDH and XLH series PLC supports EtherCAT communication. The two communication
network ports of the servo driver follow the principle of "down in and up out”, that is, the Link2 ports of XDH and
XLH must be connected with the network port below the LIN1 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.

In the process of communication transmission, it will inevitably be affected by the surrounding electromagnetic
environment. It is recommended that the user use the industrial CAT5e network cable, which can also be
purchased in our company.




2. EtherCAT Communication specification

2-1. 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 [88A4h], 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

14byte 46-1500byte 4byte
Ethernet Header Ethernet Data FCS \
] Ethernet Header EtherCAT Header | Datagrams \
. Gbyte 6byte 2byte . 11bit 1bit  4bit 44(*1)-1498byte
] Datagrams\ Source | EtherType | Length | Res.| Type | Datagrams [

YV = )

| 1st Ethernet Header | 2nd-- | - | NthEtherCAT Datagram \
10byte Max: 1486byte——-2byte
Datagram Header Data | WKC \

lbyte  1lbyte abyte 11bit 3bit 1bit 1bit 2byte .

\Acommand | index Address area Len | R | C [ M [ IRQ Working Counter
i i ! /
2byte  2byte More EtherCAT Datagrams
AP** Position | Offset [«—— Position Addressing
FP** Addressl Offset [«—— Node Addressing
s | ] Logical Address «——— Logical Addressing

*1: Ethernet frame is shorter than 64 bytes, 1-32 bytes are added.
(Ethernet Header + Ethernet Data + FCS)
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2-2. ESM (EtherCAT State Machine)

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 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 status change fails, the slave station keeps the status and puts
the error flag.

The figure below shows the state transformation diagram of ESM:

H] Init \
Y
QL (PI)T
] Pre-Operational \
oD )
(PS)| (SP)| (SD . _ .
Y X The (IP) etc. in the state transformation
(OP) ’ Safe-Operational ‘ diagram is the abbreviation of state
(S0) T transformation
(0S) (IP): Init—Pre-Operational
4‘ Operational \ (PS): Pre-Operational — Safe-Operational

Init: Initialization status;
Pre-Operational: Pre operation status;
Safe-Operational: Safe operation status;
Operational: Operation status;

Communication action
SDO
Slave station status Actions in various states (email) PDO | PDO
receive send | receive
and send
Init Communication initialization, SDO, PDO unable to i i i
receive and send message
Pre-Operational . .
(PreOP) Only SDO receiving and sending status Yes - -
Safe-Operational L . .
(SafeOP) Status of SDO receiving and sending only, PDO sending Yes Yes -
Operational (OP) SDO receiving and sending, PDO receiving and sending Yes Yes Yes
all feasible status

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) is used to transfer periodic communication data.

SDO (service data object) is used to transmit non periodic communication data.

Command or interface operation during ESM state switching may cause abnormal communication error.
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2-3. Slave station controller ESC

2-3-1. 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 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

automatically forward to the next port through the internal loopback.

Ports (MII/EBUS) SPI/UC parallel/

0 1 2 3 Ditigal 1/0 On-chip bus
AutoForwarder+
Lookback PDI
4
ECAT Interface PDI Interface
PHY A A A
Management
FMMU
i i
ECAT v v v
Processing SyncManager
Unit
v Y 1 Y
ESC address space
Reset «——» Reset Registers User RAM | Process RAM
Monitoring Distributed EEPROM Status
Clocks
4 4
v v \/
SYNC LATCH 12C EEPROM LEDs

2-3-2. Address space

The DS5C series holds 8kbyte of physical address space.

The first 4kbyte (0000h-OFFFh) is used as register space, and the other 4kbyte (1000h-1FFFFh) is used as process
data PDO in RAM field. For details of registers, please refer to the data table of IP (ET1810/ET1811 /ET1812).

Eds dCress (EERIER Length (Byte) Explanation vg::};lfll
ESC Information (slave station controller information)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUSs 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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sds dCress BEET Length (Byte) Explanation v!;:}elzill
0100h~0103h 4 ESC DL Control -
0110h~0111h \ 2 [ESC DL Status -
Application Layer
0120h~0121h 2 AL Control -
0130h~0131h 2 AL Status -
0134h~0135h 2 AL Status Code -
PDI
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 -
Watchdogs
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 -
0990h~0993h \ 4 [Start Time Cyclic Operation/Next SYNCO Pulse -
09A0h~09A3h \ 4 ISYNCO Cycle Time -
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2-4. SII area (0000h~003Fh)

In the ESC configuration area (EEPROM word address 0000h~0007h), after the power of the drive is started, the
configured station alias automatically reads and writes the ESC register according to ESC. When the value of SlI
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.

2-5. SDO (Service Data Object)

DS5C 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 in 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.

2-5-1. Mailbox frame structure

The frame structure of mailbox/SDO is as follows. Please refer to ETG specification for details (ETG1000-5 and
ETG1000-6).

‘ Ethernet Header ‘ EthernCAT Header ‘1st EtherCAT Datagram‘ 2nd--- ‘ ‘ Nth--- ‘ FCS ‘
. iooye Max:1486byte T Jbyte
‘ Datagram Header Mailbox Protocol ‘ WKC ‘
6byte obyte Max:1478byte
Mailbox Header | CoE Header Cmd Specific |
16bit~ 16hit 6bit  2bit  4bit 4bit  9bit  3bit 4bit Max:1478byte
‘ Length ‘ Address ‘Channel‘ Prio ‘Type‘ Cnt Number‘ Res ‘ Serv ‘ Cmd Specific
Frame Data area Data type Function
MailBox Header Length WORD Mailbox data length
Address WORD Address of the sender
Channel Unsigned6 (Reserved)
Prority Unsigned2 Priority
Type Unsigned4 Mailbox type
00h: error

01h: (Reserved)

02h: EoE (Not corresponding)
03h: CoE

04h: FoE (Not corresponding)
05h: SoE (Not corresponding)
06h-OEh: (Reserved)

OFh: VoE (Not corresponding)

Cnt Unsigned3 Mailbox counter
Reserved Unsignedl (Reserved)
CoE Header Number Unsigned9 Reserved
Reserved Unsigned3 Reserved
Service Unsigned4 Message type
Cmd specific Size Indicator Unsignedl Data Set Size use permission
Transfer Type Unsignedl Normal transfer/Expedited transfer
Data Set Size Unsigned?2 Data size
Complete Access Unsignedl Object access method selection (hot
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corresponding)

Command Specfier Unsigned3 Upload / download
Selection of requirements / responses, etc

Index WORD Obiject Index

Subindex BYTE Object Subindex

Object data or abort message, etc

2-5-2. 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 side
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 WKC being updated cannot be received, the master station
side will time out.

The maximum time required by slave station (driver) response completion.

2-5-3. Alarm information

(1) Error code

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

Index | Sub-Index Name/Description Range Date Type Access PDO Op-mode

603Fh 00h Error code 0-65535 ul6 ro TxPDO All

The present 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) number (O0h~FFh)

(Example) FFO3h ... 03h=3d  E-030 (overvoltage)

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

As an exception, A00Oh is displayed in the case of E-817 (syncmanager 2 / 3 setting
error).

(2) Error register

Error register returns same value as 1001h (Error register).

Index | Sub-Index Name/Description Range Date Access PDO Op-mode
Type
1001h 00h Error register 0-65535 Ul6 ro TXPDO All

Displays the type of alarm (status) that is occurring to the servo drive.
When the alarm does not occur, it will display 0000H.
Do not display warnings.

Bit Content

0

1 Not support

2

3

4 Alarm occurrence defined by Al status code *1
5 Not support

6 Reserved

7 Alarm occurrence undefined by Al status code *2
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*1: The "alarm defined by AL status code" refers to the EtherCAT Communication
Association abnormal E-800-7, E-810-7, E-850-7.

*2: The "AL status code undefined alarm" refers to the EtherCAT Communication
Association abnormal E-880~7 and the exception of EtherCAT Communication
Association.

2-6. PDO (Process Data Object)

The DS5C 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.

Sending side Receiving side
RxPDO Master station Slave station
TxPDO Slave station Master station

2-6-1. PDO mapping objects

PDO mapping refers to the mapping from object dictionary to application object of PDO.

Tables for DS5C 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: 24 [byte], TXPDO: 24 [byte]

The following is an example of setting a PDO map.

< setting example >

Allocation of application objects 6040h, 6060h, 607Ah, 60B8h to mapping object 1600h (Receive PDO
mapping 1: RxPDO_1).

Index Sub Object contents
1600h 00h | 04h

0lh | 60400010h

02h | 60600008 h

03h | 607A0020h

04h | 60B8 0010 h

05h | 00000000 h

18h | 0000 00 00 h

6040h 00h Controlword U16
6060h 00h Mode of operation 18
607Ah 00h Target Position 132
60B8h 00h Touch probe function Ul16

2-6-2. 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. As PDO
allocation object, DS5C 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:

RxPDOQ: 4 [Table] (1600h~1603h).

RxPDO: 4 [Table] (1A00h~1A03h).

Usually, because one mapping object is enough, there is no need to change by default.

Example of setting PDO assignment object:

Allocation mapping object 1600h to allocation object 1C12h (sync Manager Channel 2).
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Index Sub Object contents
1C12h 00h 01h

01h 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

01h 1A00h

02h 0000h

03h 0000h

04h 0000h

2-7. Communication synchronization mode

DS5C series can select the following synchronization modes.

Synchronization Content Synchronization method Feature
mode

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 side

of the first axis

SM2 SM2 Event | Synchronize according to | No transmission delay compensation, poor
synchronization | RxPDO receiving time accuracy

Need to keep transmission time on controller
side (special hardware, etc.)

FreeRun Asynchronous Asynchronous Simple processing
Poor real-time performance

2-7-1. DC (SYNCO Event synchronization)

DSS5C series has 64-bit 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 from 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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| 2~3s

initialize Normal action
Time variation according to ESM

CPU action  restart

| Synchronization Communication

\
\
\
[
EtherCAT \ \ status migration instruction [
communication *1 | — 5 — —
status \ Init re are Operational
(ESM state) | Operational Operational
\ \ \
Servo driver } SDO(Mailbox) can send and receive
communication ‘ ‘
action | \
| | PDO can send
\ ! ‘
\ \ -
1 | ‘ PDO can receive
| ! |
\ [
SYNCO signal }
from ESC |
\
\
\
\
\
1

|
\
\ -
Synchronization o } completion time } cycle | \
state of syncO Synchronization Max.1s | Synchronization
signal and servo incomplete | completion
control cyclé \ After "synchronization

completion” of syncO signal
and servo control cycle, PDO
will send a message under the
condition of synchronization
with servo control cycle

2-7-2. SM2 (SM2 Event synchronization)

The local cycle from the slave station starts with SM2 event.

Since the processing of the slave station starts from the SM2 event cycle, it is always synchronized with SM2
event.

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, use DC (sync0 event synchronization).

2-8. LED light

The XDH, XLH series has two EtherCAT indicators (LEDs), L/A IN and L/A OUT.
L/A IN and L/A OUT indicator indicate the link status and action status of the physical layer of each port.
The light color is green.

LED state Content
OFF Link not established

Flickering Link established, with data receiving and sending
ON Link established, no data receiving and sending
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3. EtherCAT parameter configuration

3-1. EtherCAT configuration interface

Create a new ﬁroiect. In the ﬁicture below, OEen EtherCAT in the PLC conﬁiuration branch of the Eroiect area.

File Edit Search View Online Configure Option Window Help

Derd XakevnaEBs e @@ﬁljgf‘;ﬂa b (i) ), - w

:qsklii;jﬂjlﬁy i -M_ jgé_ j&é_ <><H><S>{ } Mo FIZ sm BT BR |:| . B E‘ a IE \»-'g
Project BX | PLCI - Ladder |
5-233 pLCt "
5] EE; Code

[ Ladder
|d,, Instruction List i
= E Func Block e
-3 Source File
{24 Header File
=] m Function Library
--[_l System function librar
-2 User function library
Config Block
] sequence Block
;E} Comment Editor
@ Free Monitor
Data Monitor
.El Set Reg Init Value
=-{23 PLC Config
g vo
[# Password
& PLC Serial Port
¥ ethernet
[ puise
000 Module
|eg BD
(en] ED Information

888 Error List | Qutput
"] EtherCAT|

N T Description Project Row Col
WBOX

The EtherCAT parameter configuration interface is divided into master station configuration area, slave station
display area and slave station configuration area.

(1) Configuration area of master station: set EtherCAT periodic synchronous communication interval, upper
computer timeout, ESM state switching of all slaves. (ESM: Ethernet state machine, refer to [state machine])

(2) Display area of slave station: scan or manually add the slave station, and the corresponding configuration
information of the slave station selected by the cursor will show on the right side.

(3) Slave configuration area: corresponds to the configuration information of the currently selected slave station.

EthercatConfig *
Scan Update o General Fxpert process data Launch parameters I0 Mappinz COE-Online ESC Reg
Mazter
PLC Master 0ffzet time(us) o = FuncMappinghun: [0 =

M Watchdos: FuncModeule: | Servo Module .

FStat)nﬂD 1 Alias:0 XINJE-DSSC
L gtationIl:z Mlias0 XTIHTE-DSEC

Slave Information Init

State Machine

(2] corat siate [ ©
Requested
g L

Error Message

Upload Downl oad hetivate Cancel
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3-2. Master station configuration

1 Master Station Configuration X b

Baziec Configuration

-

Syne unit ewelefus): (1000

Timeout hdd regizter comments
ParamsCopeyr
Farams
|:| StartParams 0 =
[]shiftTime
[ ] ThactER

Stati-:-nIIl:I:l Alias:0 MADHT1108EAL
Stati-:-nID:l Alias:0 XINJE-DSEC CoE Drive RevE. D
Stati-:-nID:Z Alias:0 XINJE-DSEC CoE Drive RevE. D

il | |

Parameter Explanation
Synchronization | The communication cycle between master station and slave station is 500~10000 (unit: ps)
unit cycle (that is, the sending data time interval between master station and slave station) and SFD2990

is set to the same value.
Note: if 16 or less axis slave station is connected, it can be set to 500; if 32 or less axis slave
station is connected, it can be set to 1000.

Timeout Communication timeout setting of upper computer and related functions of EtherCAT.

Parameter copy | Tick the parameters to be copied (the contents include startup parameters and offset time, see
2-5 and 2-7 for the meaning), and copy them to the target slave station based on the parameters
of [reference slave station] (the number here refers to station ID). The target slave station can
be selected in full or selected in part.
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3-3. Slave station list

EthercatConfig

Scan Update

Master

FIC Master

Slave

—StationTD:0 Alias:0 MADHT1105EAL
I—Stati-:-nl]]:l Mlias:0 XIHJE-DSEC ...
L StationID:Z Alias:O KIHTE-DSEC . ..

Parameter Explanation
Scan Scan to obtain the topology of the current slave, and find out whether there is a matching slave
XML file locally. If not, try to read the EEPROM and object dictionary of the slave to generate
temporary XML. There is no need to stop the PLC.
Note: the scanned slave station distinguishes the first station by station ID, station ID: 0 represents
the first station, and so on.
Add Add the XML file of the slave station (the corresponding XML file is required, which is stored in
the EtherCAT / folder under the installation directory of Xinje PLC programming software). The
default configuration of the slave station is related to XML.
Copy Copy the selected configuration item and add it to the last.
Delete Delete the selected configuration item.
Up Move up the selected configuration item.
Down Move down the selected configuration item.
Update Update the slave station list.

Note: the order in the slave station list must be consistent with the actual connection order. If not, after clicking

[activate] (meaning of activation 3-4 [activate]), the upper computer system will give the following prompt, and
the equipment will not work normally.
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3-4. Slave station configuration

General Expert process data Launch parameters I0 Mapping COEOnline ESC Reg

Offset timelus): ] = FuncMappinghum: 0 =
M Watchdog: FuncModenle: Servo Module b
Slave Information Init

State Machine

Requested
State

Error Mezssaze

Tpload Dowrdoad Aotivate Cancel

Parameter Explanation

Download | Download the configuration parameters to the flash of PLC without stopping PLC.

Note:

(1) The downloaded configuration is stored in the flash of PLC. Click activate to take effect.

(2) The download here is only for PLC debugging (also can be saved in case of power failure).
Please tick the EtherCAT parameter option when downloading the PLC project, otherwise there is no
Etherecat configuration data when uploading the PLC project.

Upload | The configuration information in PLC is uploaded to the upper computer without stopping PLC.

Activate | The configuration data in the current PLC will take effect immediately. It will switch from any state
of the slave station to Init, and then to OP state (Init — PreOP — Safeop — OP). The effect is
equivalent to stopping the PLC and then running the PLC. It is not necessary to stop PLC (for the
meaning of slave station state, see the state machine in the general interface).

Ok Exit the interface and save the currently modified data.
Note: only the data will be saved, and the activation parameters will not take effect without
downloading.
Cancel Exit the interface without saving, which is equivalent to pressing the X button in the upper right
corner.
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3-5. General

Expert process data Launch parameters IO Mapping COEOnline ESC Reg

0ffset time(us): 0

M Watehdog:

Slave Information

State Machine

Requested
State

Error Message

= FuncMappinghum: 0 =
Servao Module ~

FuncModeule:

Init

Upload Dowrlead | | Activate Cancsl

Parameter Explanation

Offset time Its specific meaning is shown in the communication sequence diagram. The shift time
in the diagram represents the experienced offset time.

SM watchdog If the watchdog is selected, it will force set 0x420 (watchdog timing time) of ESC

register to 1000.
Note: the function of the watchdog is to reset the system when the program dead or
crashes.

Initialzation Restore all the configuration of the selected slave station to the default configuration,

which needs to be downloaded again to take effect.

Slave information

It is used to download EEPROM during servo production and updating, and its
download function is not open to users by default.

PreOP, OP, Init, SafeOP

Switch the slave station to specified state.

Current state

The current status of the slave. The current slave status can be monitored through SD
[8021+20*1].*1

Requested state

Status of the slave request. Mode switching control requirements can be monitored
through SD [8029 + 20 * I] . *1

Error message

Error is reported when slave station state switching error. You can confirm the status
switching error message through SD [8028 + 20 * I] . *1

Function module

It is used to map the EtherCAT slave station to the specified function module. For
example, if the slave station 0 is the servo, the module selection is set as the servo
module. At this time, the predefined functions of the motion control module will be
associated with some necessary PDO objects. If you want to customize the operation,
you can select user define. At this time, PDO data can be modified arbitrarily by the
value of 10 mapping. (note that 10 module is not open temporarily, and its effect is
equivalent to user define)

Function mapping
number

Used to bind the EtherCAT slave to the specified module function. For example, there
are two slave stations, namely, station 0 and station 1. You can set the [function
mapping number] of station 0 to 1, and station 1 to 0. At this time, the slave station 1
is controlled by station 0 in the motion control module, while the slave station O is
controlled by station 1 in the motion control module.
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*1: refer to EtherCAT motion control manual appendix 1 for details.

Communication action
SDO
Slave station status Actions in various states (mail) PDO | PDO
receive send | receive
and send
Init Communication initialization, SDO, PDO unable to i i i
receive and send messages
E’théggt)eratlonal the status of only SDO sends and receives message Yes - -
Safe-Operational the status of only SDO sends and receives, PDO sends
Yes Yes -
(SafeOP) message
. all feasible status of SDO receiving and sending, PDO
Operational (OP) receiving and sending Yes Yes Yes

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) is used to transfer periodic communication data.
SDO (service data object) is used to transmit non periodic communication data.
Command or interface operation during ESM state switching may cause abnormal communication error.

PDI injterrupt

|
| |
: PDI output t1 : PDI output

PDI |
i s
I I '
|
E PDI input t3 i ! PDI input
DC 1 DC : DC
i interrupt | interrupt
. . | |
SPIfTImE |, 11 14 I shiftTime |
| e > >,
6 o |
L cycleTime X
T T

|
Communication sequence diagram

Related concepts and key time points are as follows:

PDI Process data interface

DC Distributed clock

ESC EtherCAT slave station controller

MCU Microprocessor

PDI interruption | This interrupt is triggered when the master sends data to the slave

PDI falling edge | EOF is the completion of acquiring data frame from the slave station ESC

PDI rising edge | The slave MCU has obtained the current PDO data from ESC

PDI output Copy PDO data from ESC to MCU and wait for MCU to process, which takes time t1

DC interrupt Timing interrupt with reference clock as time reference, whose cycle is cycleTime (i.e.
synchronization unit cycle), is responsible for triggering data processing of slave station (the
same as Xnet data processing)

DC rising edge | Trigger data processing of each slave station

PDI input Copy PDO data from MCU to ESC and wait for master station to read next cycle, which takes

time t3
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3-6. Expert process data

X
General | Expert process data |Launch parametersz I0 Mapping COE—Online ESC Reg
T synoanazer PDO list
] n Sire Type Index Size Sign M
1 0 Mailbo. .. #1600 00 mapping 1
1 Mailbo #1601 i} mapping 2
Dutpu #x1602 15.0 Receive PD0 mapping 3
i_? #1603  21.0 Receive PD0 mapping 4
’ #1200 23.0 Transmit PD0 mapping 1 3
#xlall Z6.0 Transmit FD0 mapping 2
FI0 Assign #x1202  25.0 Transmit PD0 mapping 3
#x1a03 Z6.0 Transmit FDO0 mapping 4
Hx A0
[ #1601
[ #xis02
L] #1603 PDO: Add Edit Delete Move up Move down
Index:Subld: Size 0ff=zet Hame Type
#:x6040:00 2.0 0.0 Controlword UIHT
#x6060:00 1.0 2.0 Modes of operation SIHT
#x607A:00 4.0 3.0 Target position DIIHT
#x60B3:00 2.0 7.0 Touch probe fune. .. UIHT
Upload Download Activate Cancel
Parameter Explanation
Synchronization | SMO, 1: for the interaction of mailbox data (SDO); SM2, 3 for the interaction of PDO data (its
manager type input and output are relative to the master station).
Note:
(1) PDO (process data object) is used to transfer periodic communication data.
(2) SDO (service data object) is used to transmit non periodic communication data.
PDO Specifies the PDO of the corresponding SM, up to 4 can be selected, and the size does not
distribution exceed 24 bytes. (the larger the PDO data is, the longer the transmission time is, and it may not
be completed in the synchronization unit cycle. Therefore, it is impossible to guarantee the
stability of data transmission when there are many slave stations and each slave station has a
large PDO data.)

PDO list Some PDO maps predefined in the servo XML, RxPDO represents PDO transmitted from the
master station to the slave station, 1600h ~ 1603h can be used, TxPDO represents PDO
transmitted from the slave station to the master station, and 1A00h ~ 1A03h can be used.

PDO content | The PDO objects to be mapped are specified from the object dictionary, and the objects are
periodically exchanged through PDO. (RxPDO must have 6040h, 6060h, 607Ah, TXPDO must
have 6041h, 6061h, 6064h, 606Ch)
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3-7. Launch parameter

General Expert procesz data Launch parameters 0 Mapping COEOnline ESC Reg
Add Edit Delete Move up Move down

Row Index: subindex Hame Value Bits ... Error —». .. Error —» .. HNext row HNotes

] 1 #x6060:00 Modes of operation 3 3 O I 0 Op mode
b4 #xE0C2 ;01 Interpolation ti... 1 3 O I 0 Interpolation time perioed
3 #xE0CE 02 Interpolation ti... —3 g O | 0 Interpolation time index

Upload Download hetivate Cancel

There are three default configurations in the startup parameters, of which 6060h is the operation mode of the slave
station, with the default value of 8 (CSP mode); 60C2-1 and 60C2-2 are the synchronization unit cycle, 60C2-1 is
the value of the synchronization unit cycle, and 60C2-2 is the unit of the synchronization unit cycle, for example,
the default synchronization unit cycle is 100 x 10s, that is, 1000us. (this parameter will change automatically
with the synchronization period configured by the master station, and does not need to be modified manually.).
You can configure startup parameters and their execution order through [add], [edit], [delete], [move up] and
[move down].

Note: the execution order is from top to bottom. You can write different values to the same parameter, indicating
that the parameters are set in the order from top to bottom.

[Error -> Exit]: indicates that if there is an error in configuring this parameter, all the following configurations
will be skipped.

[Click error -> jump] and [next line] to specify to jump to the specified line to continue configuration when an
error occurs.
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3-8. 10 mapping

EthercatSHEE ==
AE B Es B LR TR S & | SxidiEsug | sens s | T8 | cor-onine [ EscEi |
Fih ihatht : HD - (1000
—PLE Master %l £ ik sem fofe #ig
#xB040 00 Contral Word Ho1000 VUIKT 18 38528
M‘iﬁ #xBOTA 00 TargetFosition HOo100z DIKT 32 o
StationID 0 Alias:0 YIKJE-IS5-C CoE Drive #:BOFF 00 Targe iy }D1004 DIRT 2 o
#6071 00 Targe e HO1006 IHT 16 o
#6060 00 Mode0ffperation Hn1noa STRT & a
Fubi041:00 Status Word Hoioio VIHT 18 Q
#uh064: 00 ActualPosition Hoioiz IINT 32 Q
#uh06C: 00 Velocity actual wvalue HDioi4 IINT 32 Q
#6077 00 ActualTorque HDioie INT 18 Q
#:6061:00 ModeDfDperationlisplay Hoiois SINT g Q
[ e [ 78 | 2 || = |[ =& |

The allocated RxPDO and TxPDO will be mapped to the register starting from the [start address], and the register
types can be HD and D. Modifying the [start address] will automatically arrange the addresses according to the
parameter order. If there is a duplicate address with other stations, an error will be reported and the address will be
automatically arranged to a non duplicate address.

Parameter types in 10 mapping can be divided into read-only (RO) and read-write (RW). Parameter types can be
seen in CoE-Online. In particular, 6040h (RW) is only writable in homing mode (6060h is 6), and 607A (RW) is
not writable in any mode.

If a new PDO is added to the IO mapping, it will be automatically sorted in the order of RxPDO first and TxPDO
later. The corresponding register addresses will also be allocated in order. If the allocated address conflicts with
other set slave addresses, the unused addresses will be automatically selected.

Ethercat® IR
aE A =8 B HE FE EF [#m | ExiciEse | sihes | T |cob-Online | ESCHES
[ 55 || : a2tk : WD - |1000
FILC Master #il E= ik b5l oy #iE
- | | #xp0d0:00 Control ¥ord HD1000 VINT 15 B
Mk #BOTA- 00 TargetPosition HD1002 ITHT 32 ]
Statioald:D Aliss:0 LINJE-DSS-C CoE Drive #2E0FF 00 TargetValocity HD1004 DINT 32 ]
StationId:l Aliss:0 XIKTE-ISS-C CoB Drive 226071 :00 TargetTorque HD1006 8T 16 ]
S2R0R0. 00 Mo deDfDperation HD1008 SINT g B
#:6088:00 Homing methad HD1010 VUSINT 8 ] The newly added
2609400 Homing acceleration HD1012 VDIHT 32 1 PDO is added in
FE0A1 .00 Ttatus ford FDi014 i [ 1] d
22606400 ActualPasition 01016 DINT 32 0 order
. i DIHT 3 g
#80T7:00 hetualTorque HD1040 HT 18 o |
2:£061 Mo rationdizpla HD1042 SINT il 1]

Since slave station 2 uses HD1020 ~ HD1038, the
extra addresses will be automatically arranged to the
unused registers, that is, the registers starting from
HD1040

[ em || m || w8 || w= || %

Note: The address automatically assigned due to address conflict starts from HD1000. The unused addresses are
shown as below:
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BR| HI0iENR | Babiest| OBH [Co-Online | ECHFFE|
wal £k it E-4 (i3 3 Ll |
#8040 00 Contrel Yord i i) UINT 18 18950
BaE0TA 00 TargeiFeosition HD2o0z DINT 2 [1]
#:00FF 00 TargetVelocity HOg00d DINT » L]
BE0T1 00 TargetTer gae HOZ008 I8T 18 1]
#<E060 00 s de0ifp er atien HOE00E EINT o
#2038 00 Heaing mathod HOZ0in WSTHT 8 [1]
EB0EA 00 Heming wcceleration HDE01Z DINT k4 1]
2041 .00 Statuz Word HpE014 UINT 18 L]
FE064 | 00 ActualFosition HIZ016 DINT 2 o
#:006C 00 Malocity sctual valos D018 UIHT x L]
L] ActualTer gae "HIVL OO0 INT 18 ]
#8081 00 Mo deDfp er whionDi splay MO 002 SINT ] '] |

slave station 2 uses the address HD2020~HD2040,
the auto assigned addresses start with HD 1000

Lok J[ 7 J[ w2 [ we |[ ma
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3-9. COE-Online interface

EthercatCanfig X
Scan Update General FExpert process data Lamnch parameters TI0 Mappir\g ESC Rez
Master (®) M11 cbject dictionaries () Receiving POO (RxFD0) () Send BDO (TxPDO}
Index:SubIndex Name Flag Valus Communication error message "
Slave —#x1000:00 Device type ro thiz function iz not supported of. ..
GtationID:0 Alias:0 IADNT110SEAL #1001 00 Err.nr Register ro t}\?s f\mct?nn ?s not supported of
it Rivip || i : e ftn bt e £
StationID:2 Alias:0 XTHTE-DSSC : : Fpovied of...
4101600 Identity ro e
4160000 1zt Receive FIO Mapping e #E
H-#x1601:00  2nd Receive FI0 Mapping rw 58¢
4-#x1602:00  3rd Receive FID Mapping ru 8¢
4 #x1603:00  4th Receive FIO Mapping vr B¢
4140000 1st Transmit PI0 Mapping e »Ee
H-#x1A01:00  Znd Transmit FDO Mapping rw 8¢
H-#x1A02:00  3rd Transmit FD0 Mapping rw 58¢
4-#x1A03:00  4th Transmit FD0 Mapping ru 8¢
4100000 Sync manager type ro »1e
F-#$x1C12:00 RxPI0 assign e e
+-#x1C15:00 TxFD0 assign W b1
H-#x1C32:00 S output parameter rw 14¢
4-#x1C33:00 SN input parameter ro »14¢
#2000 : 00 IRV s Parameter FO-00 T this function is net supported of. ..
—#x2001:00 IRV s Parameter PO-01 T thiz function is net supported of. ..
| -#x7007-00 DRV s Parameter FPO-0Z T this function is mot supported of
| -#x7003:00 DRV s Parameter FO-03 rw thiz function iz not supported of...
| -#x7004:00 DRV s Parameter FO-04 rw this function is not supported of...
#-2N0F - NN TRY = Pavamstew PO-NE v hd
Tpload Download | | Activate Cancel

COE-Online has the function of reading and writing all object Dictionaries Online. When the interface is
opened, the data will be updated all the time. Select the slave of COE online from the list of slave stations on the
left. Double click the RW type object dictionary to make online modification.

COE-Online contains object types:

Object type Explanation
0x1000 Device type
0x1001 Servo driver alarm type (status)
0x1008 Manufacturer equipment name
0x1009 Manufacturer hardware version
0x100A Manufacturer software version
0x1018 Device information
0x1C00 Synchronous management communication type (SyncManager)

0x1C12, 0x1C13 Process data object (PD0) mapping

1600h~1603h, 1A00h~1A03h PDO mapping object

0x1C32, 0x1C33 Synchronous management SM2/3

0x6000-0x6fff Cia402 Profile COE object

0x2000-0x5fff Xinje customized object
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3-10. ESC register

ESC refers to EtherCAT slave controller, and ESC register interface is the interface for monitoring and modifying
slave registers.

EthercatConfig =
Scan Update General Expert process data Launch parameters I0 Mapping COE-Onling E3C Reg
Start)‘\ddrassiﬂxlﬂﬂﬂﬂ Length: 10 Reload
Addrezs Dec Hex Instructions [l
Slave oooa 0 00000 TupekR. .
,—StatinnID 0 Alias:0 MADHT1105EAL ooz 0 00000 Bu1l0
StationlD:1 Alias:0 KINJE-DISSC ... 0004 0 00000 FIMUs suppor tedSyme. ..
L StationID:2 Alias:0 XKINJE-DSEC ... 0006 0 00000 RAM SizeFort...
0005 0 00000 ESC Features supportel
0004 0 00000 Reserved
ooac 0 00000 Reserved
O00E 0 00000 Reserved
ooio 0 0x0000 Configuwred Station Addres0
ooiz a 00000 Configured Station Alial
o014 a 00000 Feserved
0016 a 00000 Feserved
0018 a 00000 Feserved
0014 a 00000 Feserved
ooic a 00000 Feserved
001E a 00000 Feserved
nnen n [ ulululn] Wes o Rrmt ;b Beablal N
Bit Value Flag Instructions
Upload Download | | Activats Cancel
Parameter Explanation
Start address | Set the starting value (hexadecimal) of the register to be monitored.
Length Number of registers to be monitored, decimal.
Reload Click to display the value. The current value is displayed only once.

Interface 1 | Only the value of each register is displayed and cannot be modified.

Interface 2 | The meaning of each bit of the register determines the read/write permission according to the
flag. R-readable, w-writable, w (CLR) - write as clear as 0.

Note: the value modification of some registers will disconnect the communication. If there is no special case, it is
not necessary to modify.
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4. Object dictionary (CoE-Online)

4-1. Object dictionary area assignment

All objects are configured in the object dictionary of each group through the 16-bit index configuration address
represented by 4-bit hex.

The object dictionary of CoE (CANopen over EtherCAT) specified by CiA402 and the object dictionary of DS5C
series are as follows:

Obiject dictionary according to CiA402 Obiject dictionary of DS5C series
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 User-defined area 2000h~2FFFh Servo parameter area
3000h~3FFFh Reserved
4000h~4FFFh Reserved
5000h~5FFFh Reserved
6000h~9FFFh Profile area 6000h~6FFFh Driver Profile area
7000h~9FFFh Reserved
A000h~FFFFh Reserved A000h~FFFFh Reserved

4-2. COE communication area (0x1000-0x1FFF)
4-2-1. 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
1018h - Diagnosis history
00h Number of entries
01h Vendor ID
02h Product code
03h Revision number
04h Serial number
(2) RxPDO object mapping
Index Sub-Index Name
1600h - Receive PDO mapping 1
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped
1601h - Receive PDO mapping 2
00h Number of entries
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Index Sub-Index Name
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped

1602h - Receive PDO mapping 3
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped

1603h - Receive PDO mapping 4
00h Number of entries
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
18h 24th receive PDO mapped

(3) TXPDO object mapping

Index Sub-Index Name

1A00h - Transmit PDO mapping 1
00h Number of entries
01h 1st transmit PDO mapped
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

1A01h - Transmit PDO mapping 2
00h Number of entries
01h 1st transmit PDO mapped
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

1A02h - Transmit PDO mapping 3
00h Number of entries
01h 1st transmit PDO mapped
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
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Index Sub-Index Name

1A03h - Transmit PDO mapping 4
00h Number of entries
01h 1st transmit PDO mapped
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

(4) PDO object distribution

Index Sub-Indx Name

1C12h - Sync manager channel 2
00h Number of assigned PDOs
01h Assigned RxPDO 1
02h Assigned RxPDO 2
03h Assigned RxPDO 3
04h Assigned RxPDO 4

1C13h - Sync manager channel 3
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-Indx Name

1C32h - Sync manager 2 synchronization
00h Number of sub-objects
01lh Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
0Ah Sync0 cycle time
0Bh Cycle time too small
0Ch SM-event missed
0Dh Shift time too short
0Eh RxPDO toggle failed
20h Sync error

1C32h - 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
08h Command
09h Delay time
0Ah Sync0 cycle time
0Bh Cycle time too small
0Ch SM-event missed
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Index Sub-Indx Name
0Dh Shift time too short
OEh RxPDO toggle failed
20h Sync error

4-2-2. Device information

This section describes the equipment information.

Index | Sub- Name/Description Range Date Access PDO Op-
Index Type mode
1000h | 00h Divece type 0~4294967295 U32 ro NO All
Indicates the device type. In case of servo driver, the value is fixed to 04020192h.
1001h | 00h | Error register | 0~65535 | U6 | ro | 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 Content
0
1 Not support
2
3
4 Alarm occurrence defined by AL status code *1
5 Not support
6 Reserved
7 Alarm occurrence undefined by AL status code *2
*1) The "alarm defined by AL status code" refers to the EtherCAT Communication Association
Error E-800~7, E-810~7, E-850~7.
*2) The "AL status code undefined alarm" refers to the EtherCAT Communication Association
Error E-880~7 and the error except EtherCAT Communication Association.
1008h | 00h | Manufacturer device name | - | - | ro | TXPDO | All
Device name.
1009h | 00h | Manufacturer hardware version | - | - | ro | TXPDO | All
Hardware version.
Index Sub-Index Name/Description Range DateType | Access PDO Op-mode
1018h 00h Number of entries 0~255 Us ro TXPDO All
Sub-index number for this object. The value is fixed to 04H.
01h Vendor ID | 0~4294967295 | U32 | ro | TxPDO | All
Manufacturer 1D of EtherCAT. The value is fixed to 00000 556h.
02h Product code | 0~4294967295 | U32 | ro | TxPDO | All
Product code. The value is 10305070h.
03h Revision umber | 0~4294967295 | U32 | ro | TxPDO | Al
Product version number. The value is 02040608h.
04h Divece type | 0~4294967295 | U32 | ro | TxPDO | Al
Product serial number. The value is 00000000h.
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4-2-3. Sync manager communication type (1C00h)

The action mode assigned to each syncmanager is set by 1C00h object.
The value is fixed for the servo driver.

Index | Sub- Name/Description Range | DateType | Access | PDO | Op-mode
Index
1C00h | 00h Number of used sync manager channels 0~255 uUs ro TxPDO | All

The number of child indexes for this object. The value is fixed to 04H.

01h | Communication typesyncmanager0 | 0~4 | U8 [ ro [TxPDO]| Al
Set the purpose of sync Manager 0.
0: unused.
1: Mailbox receive (master station—slave station)
2: Mailbox send (slave station—master station)
3: RxPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because sync manager0 uses mailbox to receive messages, the value is fixed to 1.

02h | Communicationtypesyncmanagerl | 0~4 | U8 | ro |[TxPDO| All
Set the purpose of sync Manager 1.
0: unused.
1: Mailbox receive (master station—slave station)
2: Mailbox send (slave station—master station)
3: RXxPDO (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 | Communicationtypesyncmanager2 | 0~4 | U8 | ro |TxPDO| All
Set the purpose of sync Manager 2.
0: unused.
1: Mailbox receive (master station—slave station)
2: Mailbox send (slave station—master station)
3: RXPDO (master station—slave station)
4: TxPDO (slave station—master station)
Because sync manager2 uses process data output (RxPDQ), the value is fixed to 3.

04h | Communicationtypesyncmanager3 | 0~4 | U8 | ro |TxPDO| All
Set the purpose of sync Manager 3.
0: unused.

1: Mailbox receive (master station—slave station)

2: Mailbox send (slave station—master station)

3: RxPDO (master station—slave station)

4: TxPDO (slave station—master station)

Because sync manager3 uses process data output (RXPDQ), the value is fixed to 4.
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4-2-4. PDO mapping

1. PDO distribution object (1C12h~1C13h)
The type of PDO mapping table allocated by syncmanager is set by 1C12h to 1C13h objects.

Index | Sub-Index Name/Description Range Date Type | Access | PDO | Op-mode
1C12h | 00h Number of assigned PDOs 0~4 U8 rw NO All
The number of subindexes for this object.
01h Assigned RxPDO1 | 1600h~1603h | U116 | rw [ NO | Al
Specify the RxPDO mapping object.
02h Assigned RxPDO2 | 1600h~1603h |  U16 | rw [ NO | Al
Specify the RxPDO mapping object.
03h Assigned RxPDO3 | 1600h~1603h | U116 | ™ | NO | Al
Specify the RxPDO mapping object.
04h Assigned RxPDO4 | 1600~1603 | U6 | mw [ NO [ Al
Specify the RxPDO mapping object.
1C13h | 00h Number of assigned PDOs | 0~4 | ug | rw [ NO | Al
The number of subindexes for this object. The value is fixed to 04h.
01h Assigned TxPDO1 [ 1A00h~1A03h | U6 | mw [ NO | Al
Specify the TXPDO mapping object.
02h Assigned TXPDO2 | 1A00h~1A03h | U16 | ™ [ NO | Al
Specify the TXPDO mapping object.
03h Assigned TxPDO3 [ 1A00h~1A03h | U116 | ™ [ NO | Al
Specify the TXPDO mapping object.
04h Assigned TxPDO4 [ 1A00h~1A03h | U6 | ™ [ NO | Al
Specify the TXPDO mapping object.

Subindex01h-04h of 1C12h and 1C13h can only be changed when the ESM state is PreOP and subindex00h = 0.
In addition, the status is the return port code (06010003h).
After the setting is changed, set the subindex number of subindex00h, and reflect PDO distribution object setting
by converting ESM state to SafeOP.

2. PDO mapping object (1600h~1603h, 1A00h~1A03h)

As a table for PDO mapping objects, objects of 1600h~1603h for RxPDO and 1A00h~1A03h for TxPDO can be
used. After subindex O1h, it represents the information of the mapped application layer object.

Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1600h | O0h Number of entries 0~4294967295 us rw NO All
Subindex number of the object.
01h 1st receive PDO mapped | 0~4294967295 | U32 | rw [ NO | Al
Set the first mapping object.
bit 31...16 15....8 ....0
Index number | Sub-index number Bit length
02h 2nd receive PDO mapped | 0~4294967295 | U32 | rw | NO | Al
Setting method is same to Subindex01h.
03h 3rd receive PDO mapped | 0~4294967295 | U32 | rw | NO | Al
Setting method is same to Subindex01h.
04h 4th receive PDO mapped | 0~4294967295 | U32 | rw [ NO | Al
Setting method is same to Subindex01h.
05h 5th receive PDO mapped | 0~4294967295 | U32 | rw | NO [ Al
Setting method is same to Subindex01h.
06h 6th receive PDO mapped | 0~4294967295 | U32 | rw | NO | All
Setting method is same to Subindex01h.
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18h 24th receive PDO mapped | 0~4294967295 | U32 | rw | NO [ Al

Setting method is same to Subindex01h.

1601h - Receive PDO mapping 2, the Subindex specification is same to 1600h.
1602h - Receive PDO mapping 3, the Subindex specification is same to 1600h.
1603h - Receive PDO mapping 4, the Subindex specification is same to 1600h.

Do not map duplicate objects. The change of the repeated setting is unknown.

Subindex01h-18h of 1600h-1603h can only be changed when the ESM state is PreOP and subindex00h = 0. In
addition, the status returns abort code (06010003h).

After the setting is changed, set the subindex number of subindexOh, and reflect PDO distribution object setting
by converting ESM state to SafeOP.

Index | Sub-Index Name/Description Range DateType | Access | PDO | Op-mode
1A00h | 00h Number of entries 0~4294967295 us rw NO All
Subindex number of the object.
01h 1st transmit PDO mapped | 0~4294967295 | U32 | m | 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
Setting method is same to Subindex01h.
03h 3rd transmit PDO mapped | 0~4294967295 | U32 | rmw [ NO [ Al
Setting method is same to Subindex01h.
04h 4th transmit PDO mapped | 0~4294967295 | U32 | rw | NO | Al
Setting method is same to Subindex01h.
05h 5th transmit PDO mapped | 0~4294967295 | U32 | rw | NO | Al
Setting method is same to Subindex01h.
06h 6th transmit PDO mapped | 0~4294967295 | U32 [ rw | NO [ Al
Setting method is same to Subindex01h.
18h 24th transmit PDO mapped | 0~4294967295 | U32 | rw [ NO | Al
Setting method is same to Subindex01h.
1A01h - Transmit PDO mapping 2, the Subindex specification is same to 1600h.
1A02h - Transmit PDO mapping 3, the Subindex specification is same to 1600h.
1A03h - Transmit PDO mapping 4, the Subindex specification is same to 1600h.

Do not map duplicate objects. The change of the repeated setting is unknown.

Subindex01h-18h of 1A00h-1A03h can only be changed when the ESM state is PreOP and subindex00h = 0. In
addition, the status returns abort code (06010003h).

After the setting is changed, set the subindex number of subindexOh, and reflect PDO distribution object setting
by converting ESM state to SafeOP.
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4-2-5. Sync manager 2/3 synchronization (1C32h, 1C33h)

The setting of Sync manager2 is executed as 1C32h (Sync maneger 2 synchronization).
The setting of Sync manager3 is executed as 1C33h (Sync maneger 3 synchronization).

Sync manager 2 synchronization (1C32h)

Index | Sub-Index Name/Description Range Date Type | Access | PDO | Op-mode
1C32 | 00h Number of entries 0~20h us ro NO All
Subindex number of the object. The value is fixed to 20h.
01h Sync mode | 0-65535 | uwe | ™ [ NO [ Al
Set the synchronization mode of Sync Manager 2.
00h: FreeRun (not synchronized)
01h: SM2 (synchronized with SM 2 Event)
02h: DC SYNCO (synchronized with Sync0 Event)
02h Cycle time | 0~4294967295 | U2 | m [ NO [ Al
Set the cycle of Sync Manager.
Please set it among 500000 (500us), 1000000 (1ms), 2000000(2ms), 4000000(4ms). If a
value other than the above is set, E-810 (abnormal protection of synchronization cycle
setting) will occur.
03h Shift time | 0~4294967295 | us2 | mw [ NO ]| Al
Offset time.
04h Sync modes supported | 0~65535 | uie | ro | NO [ Al
Set the supported synchronization type.
BITO: FreeRun mode supported
0: not support; 1: FreeRun mode supported
This servo driver is set to 1.
BIT1: SM synchronization mode supported
0: not support; 1: SM2 event synchronization supported
This servo driver is set to 1.
BIT4-2: DC synchronization mode supported
000b: not support
001b: DC syncO event supported
This servo driver is set to 001b.
BIT6-5: output offset supported
00b: not support
01b: offset of local clock supported
This servo driver is set to 00b.
BIT15-7: Reserved
1C32 | 05h Minimum cycle time [ 0~4294967295 | U32 | ro | NO | Al
The minimum value of the communication cycle that can be set.
06h Calcand copy time | 0~4294967295 | U32 | ro | NO | Al
The time from SM2 event, sync0 event to ESC read completion.
This time can also be extended when there is a deviation in the signal.
08h Command | 065535 | U16 | ro | NO | Al
Not support
09h Delay time | 0~4294967295 | U32 | ro | NO | Al
Not support
0Ah SyncOcycletime | 0~4294967295 | U16 | ro | NO | Al
When DC SYNCO (1C32h-01h=02h), the value of ESC register 09AOh is set.
Except DC SYNCQ, the setting is 0.
0Bh Cycle time too small | 0~65535 | ule | ro | NO | Al
Not support
0Ch SM-event missed | 0~65535 | ule | ro | NO | Al
Not support
0Dh Shift time too short | 0~65535 | ule | ro | NO | Al
Not support
OEh RxPDO toggle failed |  0-65535 | U16 | w | NO [ Al
Not support
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20h

1

Sync error | 0~1 | BOOL | ro | NO | Al

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 us ro NO All

The Subindex number of this object. The value is fixed to 20h.

01h

Sync mode | 065535 | U16 | w | NO [ Al

Set the synchronization mode of Sync Manager 2.
00h: FreeRun (not synchronized)

01h: SM2 (synchronized with SM 2 Event)

02h: DC SYNCO (synchronized with Sync0 Event)

02h

Cycle time | 0~4294967295 | U32 | w | NO [ Al

Set the cycle of Sync Manager.

Please set it among 500000 (500us), 1000000 (1ms), 2000000(2ms), 4000000(4ms). If a
value other than the above is set, E-810 (abnormal protection of synchronization cycle
setting) will occur.

03h

Shift time | 0~4294967295 | U32 | w | NO [ Al

Offset time.

04h

Sync modes supported | 0~65535 [  U16 | ro | NO [ Al

Set the supported synchronization type.
BITO: FreeRun mode supported
0: not support; 1: FreeRun mode supported
This servo driver is set to 1.
BIT1: SM synchronization mode supported
0: not support; 1: SM2 event synchronization supported
This servo driver is set to 1.
BIT4-2: DC synchronization mode supported
000b: not support
001b: DC sync0 event supported
This servo driver is set to 001b.
BIT6-5: output offset supported
00b: not support
01b: offset of local clock supported
This servo driver is set to 00b.
BIT15-7: Reserved

1C33h

05h

Minimum cycle time | 0~4294967295 | U32 | ro | NO [ Al

The minimum value of the communication cycle that can be set.

06h

Calc and copy time | 0~4294967295 | U32 | ro | NO [ Al

The time from SM2 event, sync0 event to ESC read completion.
This time can also be extended when there is a deviation in the signal.

08h

Command | 0~65535 | Ul | ro [NO [ Al

Not support

09h

Delay time [ 0~4294967295 | U322 | ro [NO [ Al

Not support

0Ah

SyncO cycle time | 0~4294967295 | U6 | ro [NO [ Al

The same value with 1C32h-0Ah

0Bh

Cycle time too small | 0~65535 l ute | ro [NO [ Al

Not support

0Ch

SM-event missed | 0~65535 | Ul | ro [NO [ Al

Not support

0Dh

Shift time too short | 0~65535 [ ute | ro [NO [ Al

Not support

OEh

RxPDO toggle failed | 0~65535 | ule | mw [NO Al

Not support

20h

Sync error | 0~1 |BOOL | ro [NO [ Al

Sync error
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This setting value is a reference value, not a guaranteed value.

1. DC (SYNCQO event synchronization)

synchronization method Features
Synchronize the time information of | High precision, need to compensate at the main
other slave stations based on the time | station side
of the first axis

The specification of DC synchronous mode in this servo driver is as follows:
SyncO SyncO
event event
i 1C32h: sub02h (cycle time) [rw]

|

| SyncO cycle time [rw] : :
(address: 09AOh~09A3h) ' q

| 1C32h: sub05h (Minimum cycle time) [ro]l |

|
|
| 1C32h: sub03h (shift time) [rw]
From SyncO to Input Latgh

el | |_|| User shift time This product is not

Input Latch L | corresponded (=0)
1C33h:: sub06h (Calc and copy time) [roi

1C32h: sub03h ( shift time) [ro]
From SYNCO to outputValid (Fixed as this

|
|
|
product) :
|
| I
|
4—4<—> \OutputVaIid :
L ' :
l 1C32h: sub0dh (Delay time) [ro) .

1C32h: sub06h (Calc and copy time) [ro]

2. SM2 (SM2 event synchronization)

synchronization method Features
Synchronize with RxPDO | No transmission delay compensation accuracy
receiving time difference

The transmission time must be ensured on the upper
side (special hardware, etc.)

The specifications of SM2 synchronous mode in this servo driver are as follows:
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SM2 SM2

event event
| |
| 1C32h: sub02h ( cycle time) [rw] |
b q|
[ 1C32h: sub05h (Minimum cycle time) [ro] I

v
|
|
|

1C32h: sub03h ( shift time) [rw]
r From SM2 to Input Latc

|_' User shift time This product is not
I corresponded (=0)

|

|

: o 1C33h: | subosh (Calc and copy time) [ro)
| 1C32h: sub03h ( shift time) [ro]

|

‘_ From SM2 to outputValid (fixed as this

product)
|
‘<—>I ::I\Output Va!id

! L - 1C32h: sub09h (Delay time) [ro]
1C32h: sub06h (Calc and copy time) [ro]

Input Latch
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4-3. Driver Profile area (0x6000~0x6FFF)

4-3-1. Object list

Index Sub-Index Name
603Fh 00h Abort connection option code
6040h 00h Controlword
6041h 00h Statusword
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
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 torgue
6072h 00h Max torque
6073h 00h Max current
6074h 00h Torgue demand
6075h 00h Motor rated current
6076h 00h Motor rated torque
6077h 00h Torque actual value
6078h 00h Current actual value
6079h 00h DC link circuit voltage
607Ah 00h Target position
607Bh - Position range limit
00h Highest sub-index supported
01h Min position range limit
607Bh 02h Max position range limit
607Ch 00h Home offset
607Dh - Software position limit
00h Number of entries
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
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Index Sub-Index Name
6086h 00h Motion profile type
6087h 00h Torque slope
6088h 00h Torque profile type
608Fh - Position encoder resolution
00h Highest sub-index supported
01h Encoder increments
02h Motor revolutions
6091h - Gear ratio
00h Number of entries
01h Motor revolutions
02h Shaft revolutions
6092h - Feed constant
00h Highest sub-index supported
01h Feed
02h Shaft revolutions
6098h 00h Homing method
6099h - Homing speeds
00h Number of entries
01h Speed during search for switch
02h Speed during search for zero
609Ah 00h Homing acceleration
60A3h 00h Profile jerk use
60A4h - Profile jerk
00h Highest sub-index supported
01h Profile jerkl
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 posl pos value
60BBh 00h Touch probe posl neg value
60BCh 00h Touch probe pos2 pos value
60BDh 00h Touch probe pos2 neg value
60C2h - Interpolation time period
00h Highest sub-index supported
01h Interpolation time period value
02h Interpolation time index
60C5h 00h Max acceleration
60C6h 00h Max deceleration
60E3h - Supported homing method
00h Number of entries
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
60FEh - Digital outputs
00h Number of entries
01h Physical outputs
02 Bit mask
60FEh 00h Target velocity
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Index Sub-Index

Name

6502h 00h

Supported drive modes

4-3-2. 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.

Power off or reset

* 0: After the control power is put
into operation (Auto skip 0)

Not ready to switch on
(Initialization not in state)

ll: After initialization (Auto skip 1)

Disable
voltage: 12

Disable
voltage: 10

Switch on: 3# ~

Switch on 15: fault reset
- Disabled Fault
> (Initialization < (alarm status)
completion status) 1
Shutdown: 2 7. disable
voltage
Ready to switch on
(main power OFF) y

TG: Shutdown

Switched on

Quick stop active
(Deceleration
processing)

(servo ready or
servo enable off)

[ _______emable | | N
operation: ¢ 5: disable
\ operation
enable .
Operation Operation enabled 8 shutdown

(servo start)

11: quick stop

9: disable voltage

_ | .14: Deceleration. _. _|
processing
completed

(auto skip 2)

Fault reaction
active
(Deceleration
processing)

13: error occurs

]

After migrating to operation enabled (servo is 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

0 | AutoskipO

After the power supply is put into operation, or after
the application layer is reset, it will automatically
migrate.

After the power supply is put
into operation, or after the
application layer is reset, it will
automatically migrate.

1 Auto skip 1

Automatic conversion after initialization.

Communications
established.

are
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2 Shut down The condition of receiving the shutdown instruction. | Nothing special.
3 Switch on When the power supply is on, the condition of | Nothing special.
receiving the switch on command.
4 Enable operation | The condition of receiving the enable operation | The drive function is effective.
instruction. In addition, all previous set
point data are cleared.
5 Disable operation | The situation of receiving the disable operation | Invalid driver function.
instruction.
6 Shutdown When the power supply is ON, the condition of | Nothing special.
receiving Shutdown instruction. Check out the
condition that the power supply is OFF.
7 Disable voltage The condition of receiving Disable voltage | Nothing special.
instruction. The condition of receiving Quick stop
instruction.
When the ESM status is PreOP, SafeOP or OP, the
condition of migrating to init.
8 Shutdown When the power supply is ON, the condition of | Driver function is invalid.
receiving Shutdown instruction.
9 Disable voltage the condition of receiving Disable voltage | Driver function is invalid.
instruction.
10 | Disable voltage the condition of receiving Disable voltage | Nothing special.
instruction. the condition of receiving Quick stop
instruction.
When the ESM status is PreOP, SafeOP or OP, the
condition of migrating to init.
11 | Quick stop the condition of receiving Quick stop instruction. Execute Quick stop function.
12 | Disable voltage When the quick stop selection code is the set value | Driver function is invalid.
of 1, 2 and 3, and the quick stop action is completed.
When the quick stop selection code is the set value
of 5, 6 and 7, and the quick stop action is completed,
the condition of receiving disable voltage
instruction.
Check the condition that the power supply is off.
13 | Error occurs Abnormal detection. Execute Fault reaction function.
14 | Auto skip 2 After the abnormal detection and deceleration | Driver function is invalid.
processing is completed, it will be migrated
automatically.
15 | Fault reset The situation of receiving the fault result instruction | If the fault factor does not exist,
after the fault is removed. reset the fault status.
16 | Enable operation | When the quick stop selection code is the set value | Driver function is valid.

of 5, 6 and 7, the condition of receiving Enable
operation instruction.

4-3-3. Controlword (6040h)

PDS status migration, etc. The command to control the slave station (servo driver) is set through 6040h (control

word).
Index | Sub-Index Name/Description Range DateType Access PDO Op-mode
6040h 00h Controlword 0~65535 Ui6 rw RxPDO All

Set the control command to the servo driver such as PDS state conversion.
Bit information

15 | 14 | 13 | 12 | 112 | 10 9 8

R oms h
7 6 | 5 | 4 3 2 1 0
fr R €0 gs ev S0

r = reserved (not corresponding)
oms = operation mode specific

fr = fault reset
e0 = enable operation
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(control mode based on bit)
h = halt

gs = quick stop
ev = enable voltage
S0 = switch on

bits of the controlword
bit7 bit3 bit2 bitl bit0 .
CENMITENE fault Enable quick Enable Switch PDS conversion

reset operation stop voltage on
Shutdown 0 - 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + Enable operation 0 1 1 1 1 3+4
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

The bit logic of the quick stop instruction is valid at 0.
Please execute other bit logic and the opposite actions.
Bit8 (HALT): 1, the motor deceleration pause is executed by 605Dh (halt selection code).
After the pause, the enable must be turned off to restart the action.

bit9, 6-4(operation mode specific):
The following shows the inherent change of OMS bit 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 /elative

change set immediately

new set-point

pv

9

hm

start homing

csp

CSvV

cst

4-3-4. Statusword (6041h)

PDS status migration, etc. the command to control the slave station (servo driver) is set through 6040h (control

word).
Index | Sub-Index Name/Description Range DateType | Access PDO Op-mode
6041h | 00h Statusword 0~65535 Ui16 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 &) rsto
r = reserved (not corresponding) w = warning

oms = operation mode specific
(control mode based on bit)
ila = internal limit active

rm = remote

sod = switch on disabled
gs = quick stop
ve = voltage enabled
f = fault
oe = operation enabled
so = switched on
rtso = ready to switch on
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Bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switched on/ready to switch on): confirm PDS
status according to this bit. The following shows the status and related bit.

StatusWord

PDS State

XXXX XXXX X0xx 0000 b

Not ready to switch on

Initialization incomplete state

XXXX XXXX X1xx 0000 b

Switch on disabled

Initialization completion status

XXXX XXXX X01x 0001 b

Ready to switch on

Initialization completion status

XXXX XXXX X01x 0011 b

Switched on

Servo enable off/ servo ready

XXXX XXXX X01x 0111 b

Operation enabled

Servo enable on

XXXX XXXX X00x 0111 b

Quick stop active

Stop immediately

XXXX XXXX X0xx 1111 b

Fault reaction active

Error (alarm) judge

XXXX XXXX X0xx 1000 b

Fault

Error (alarm) status

bit4 (voltage enabled): In case of 1, it means that the power supply voltage is applied to PDS.

bit5 (quick stop): In the case of 0, PDS receives the quick stop request. The bit logic of quick stop is valid at 0.
Please excute other bit logic and the opposite actions.

bit7 (warning): In the case of 1, a warning is occurring. When warning, PDS status will not change and motor will
continue to operate.

bit9 (remote): In the case of O(local), indicates the status that 6040 (controlword) cannot process. In the case of 1
(remote), indicates 6040 (Controlword) is in a manageable state. The ESM state changes to 1 when the transition
is above PreOP.

bit13,12,10 (operation mode specific): the following means inherent change of OMS bit in control mode. (For
details, please refer to the chapter of related objects of each control mode)

Op-mode bitl3 bit12 Bit10
pp following error set-point acknowledge target reached
pv - speed target reached
tg - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
Ccsv - drive follows command value -
cst - drive follows command value -

bitll (internal limit active): The main reason for the internal limit is that the bit11 (internal limit active) of 6041h
(status word) changes to 1.
bit15,14 (reserved): this bit is not used (fixed 0).

4-3-5. Control mode setting

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 DateType | Access PDO Op-mode
6502h | 00h Supported drive modes | 0~4294967295 uU32 ro TxPDO All
Supported Mode of operation.
A value of 1 indicates the mode supported in this mode.
Bit information
31...16 15...10 9 8
r r cst csv
0 0 1 1
6 5 4 3 2 1 0
csp r hm r tqg pv r pp
1 0 1 1 1 0 1
bit Mode of operation Abbr | corresponding
0 | Profile position mode pp YES
2 | Profile velocity mode pv YES
3 | Torque profile mode tg YES
5 | Homing mode hm YES
7 | Cyclic synchronous position mode | csp YES
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8 | Cyclic synchronous velocity mode | csv YES
9 | Cyclic synchronous torque mode cst YES
2. Modes of operation (6060h)
The control mode is set through 6060h (modes of operation).
Index | Sub-Index Name/Description Range DateType | Access PDO Op-mode
6060h | 00h Mode of operation -128~127 18 rw RxPDO All
Set the control mode of servo driver
Non corresponding control mode setting inhibit.
bit Mode of operation Abbr | Corresponding
-128~ -1 | Reserved - -
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 | 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 O, if the PDS state is migrated to operation enabled, E-881 (control mode setting abnormal protection)

occurs.

After the initial state of 6060h = 0 (ho mode assigned) is transferred to the supported control mode (PP, PV,
TQ, HM, CSP, CSV, CST), set 6060h = 0 again is seemed as "no mode changed", and the control mode can not be
switched. (keep the previous control mode).

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
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Current control mode.

bit Mode of operation Abbr | Corresponding
-128~ -1 | Reserved - -

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 torgue mode cst YES
11~127 | Reserved - -
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5. Motion instruction

5-1. Single axis function

5-1-1. Instruction list

Instruction Function Chapter
A _PWR Axis enable 5-1-2-1
A RST Error reset 5-1-2-2
A _WRITE Modify the electrical position 5-1-2-3
A _MODE Modify the control mode 5-1-2-4
A STOP Stop motion 5-1-2-5
A HALT Pause 5-1-2-6
A _MOVEA Absolute position motion 5-1-2-7
A_MOVER Relative position motion 5-1-2-8
A CMOVEA Abs_olute position  continuous 5.1-2.9
- motion
A CMOVER Relative position continuous motion | 5-1-2-10
A VELMOVE Speed control motion 5-1-2-11
A MOVESUP Superimposed motion 5-1-2-12
A HOME HM homing 5-1-2-13
A ZRN Homing 5-1-2-14
A _GEARIN Gear binding 5-1-2-15
A GEAROUT Gear unbinding 5-1-2-16
A DRVA Simple absolute position motion 5-1-2-17
A _DRVI Simple relative position motion 5-1-2-18
A_PROBE Probe function 5-1-2-19
A CYCPOS Periodic position control motion 5-1-2-20
A CYCVEL Periodic speed control motion 5-1-2-21
A CYCTRQ Periodic torque control motion 5-1-2-22
A PLSR Multiple speed shift 5-1-2-23
A PLSF Variable speed output 5-1-2-24
A _FOLLOW Pulse follow 5-1-2-25
A CYCSUP Cycle superposition 5-1-2-26
A PITCHCOMP Pitch compensation 5-1-2-27
A BACKLASHCOMP Backlash compensation 5-1-2-28
X _UPDATEPARA Update without power off 5-1-2-29
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5-

5-

1-2. Instructions

1-2-1. Axis enable [A PWR]

(1) Overview

Enable the servo axis.

Axis enable [A PWR]

Execution Normally open/close coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand
Operand Function Type
S0 Output state word start address 16-bit, single word
S1 Output state bit start address Bit
S2 Axis output terminal number 16-bit, single word

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD" | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*

SO ° ° ° ° ° ° ° °
Sl .
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO S0 6D (2

/| A PWR DO M1 KO

® SO specifies the output state word start address
® S1 specifies the output state bit start address
® S2 specifies the axis terminal number
® When MO is set to on, enable the specified axis of S2 and switch the axis to the operable state. When MO is
set to off, turn off the enabling of S2 specified axis and switch the axis to idle state
® After the instruction is executed, slave station single axis state (D20000+200*N) switch to 1
(5) Note
® [fA PWR is used more than once, it will cause double coil conflict
® The [command related] parameters can be monitored only when the conditions in front of the ladder chart are
on
® The soft limit will be detected only when the axis is enabled
® A PWR does not output axis related error codes
® The encoder axis does not need to be enabled.
(6) Related parameters
Output Paranemter name Data type Unit Note
parameter
SO ErrCode INT16U - Command error code
State parameter | Paranemter name Data type Unit Note
S1 PwrStat BOOL - Enabled state
Axis number Paranemter name Data type Unit Note
S2 Axis INT16U - Axis number starts from 0
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(7) Sequence diagram

Enable __|

Enabled J |_

(8) Application
Enable the axis KO:

Mo |
| [ | A PWR HDO M1 KO H

When there is no axis error, when MO is set to on, KO axis is enabled, the enabling state bit M1 is set to on, and
the state machine D20000 + 200*N of the corresponding axis is 1, indicating the enabling static state.

52



5-1-2-2. Error reset [A RST]

(1) Overview

In case of single axis error, release the axis error state and switch to the normal operation state.

Error reset [A RST]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand
Operand Function Type
S0 Output state word start address 16-bit, single word
S1 Output state bit start address Bit
S2 Output axis terminal number 16-bit, single word

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T* | C*

SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) function and action Suitable soft component

| MO D (2
T | ARST DO M1 KO
® SO specifies the output state word start address
® S1 specifies the output state bit start address, occupies the relay S1~S1+2
® S2 specifies the axis terminal number
® When MO changes from off — on, release the error state of the axis specified by S2. After successfully
releasing the error state, S1 is set to on;
® After the command is executed, the single axis state (D20000 + 200*N) of the slave station is switched to 0
or 1 (0: axis enable is off, 1: axis enable is on).
(5) Note
® The command is triggered by the rising edge, which will only perform error reset when the rising edge of the
coil is triggered
® A RST command can clear the alarms allowed to be cleared by the driver. Some serious alarms need to clear
the errors on the driver side before executing A RST instruction
® Please confirm that the corresponding error has been processed before executing the error reset instruction
® After the command is executed successfully, the output status bit will not be automatically set to off. If
necessary, please manually set the status bit to off.
(6) Related parameters
Output Parameter Data type Unit Note
parameter name
S0 ErrCode INT16U - Command error code
State parameter Parameter Data type Unit Note
name
S1 Done BOOL - Instruction execution complete
S1+1 Busy BOOL - The instruction is being executed
S1+2 Error BOOL - Instruction execution error
Axis number Parameter Data type Unit Note
name
S2 Axis INT16U Axis number starts from 0
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(7) Sequence diagram

Triggered command

Execute

Done
Busy

Error

Note:

-

Triggered command

X

1

Error in command execution process

The command is triggered and the Busy signal is set on. When the command execution is completed, the Busy
signal is reset and the Done signal is set on.
When there is an error during instruction execution, the Error signal is set on, other signals are reset, and the

corresponding error code is output.
(8) Application

Clear the error state of axis KO:

| MO
| M

A_RST HDO M1 KO

4

When the axis has error (state machine D20000+200*N=7), the axis error can be cleared through the instruction
A RST (please check the corresponding error code D20001 + 200*N first, and then clear the alarm after
confirming that the error has been removed), and the state machine can be switched to the running state.

Before A RST

After A RST
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5-1-2-3. Modify the electrical position [A_ WRITE]

(1) Overview

Modify the axis present position.

Modity the electrical position [A WRITE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, 4 words

S1 Output state word start address 16-bit, single word

S2 Output state bit start address Bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

G0 6D (52 59

A_WRITE DO D50 M1 KO

MO
[

H

|
|
® SO specifies input parameter start address, occupies register SO~S0+5
® S1 specifies output state word start address
® S2 specifies output state bit start address, occupies the relay S2~S2+2
® S3 specifies axis terminal number
® When MO is from OFF—ON, modify the S3 specified axis present position (D20044+200*N) to SO (N is
axis number, starts from 0)
® After executing the instruction, slave station single axis state (D20000+200*N) will not change
(5) Related parameters
Input Parameter name | Data type Unit Note
parameter
S0 Position FPo64 Command Target position
unit
S0+4 Mode INT16U - Position type*
0: absolute
1: relative
S0+5 BufferMode INT16U - Buffer mode*
0: break in
1: buffer
(Cannot support right now)
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
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S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note

number

S3 Axis INT16U - Axis number starts from 0

*Note: absolute, new present position =S0 input value.
Relative, new present position = old present position +S0 input value.

(6) Sequence diagram

Triggered instruction Triggered instruction
¥
Execute |_| —|
Done
Busy __ |
Error

1

Error in the instruction execution process

Note:

The command is triggered and the Busy signal is set on. When the command execution is completed, the Busy
signal is reset and the Done signal is set on.

When there is an error during instruction execution, the Error signal is set on, other signals are reset, and the
corresponding error code is output.

(7) Application

Modify the axis present position:
‘ MO
| ) } A_WRITE DO D10 M1 KO

When absolute mode is selected to modify the position, the command configuration is as follows:
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Status parameter M1

Data type
0 FP64
absolutely INT16U
0 INT16U

INT16U

BIT
BIT
BIT

space usage : /0-D5,010-D10.M1-M3,

Before the instruction execution After the instruction execution
srE upE E Q) 2 srE MRE 4 2
D20016 | 10000 RY...1... HieEmLE 020016 0 .1, ot E
D20044 | 10000 F9...[1... OB IEGE 120044 (IR S T OIS E

Note: before the command is executed, the current position of the axis is 10000, after absolute mode A__WRITE is
executed, write the target location parameter to the current location (the target location in this example is 0).

When the relative mode is selected to modify the position, the command configuration is as follows:
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FP64
INT16U
INT16U

INT16U

BIT

BIT
BIT

space usage : '0-D5,010-D10,M1-M3,

TS HITAD BARITE

snE upE EO§ 2 swE GrRE OB 8
D20016 | 10000 §9...1... H0seTEDE Dzooi16 | 11000 HY... 1. HOSENE
D20044 | 10000 §9...[1... O IEGE 020044 | 11000 39...1... R IS E

Note: before executing the command, the current position of the axis is 10000, after executing relative mode
A_WRITE, the current position changes to the original position plus the target position (in this example, the target
position is 1000, plus the original position 10000, that is, the final position is 11000).
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5-1-2-4. Modify the control mode [A_ MODE]

(1) Overview

Modify the control mode (6060h) of specified axis.

Modity the control mode [A MODE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand

Operand Function Type
SO Input parameter start address 16-bit, single word

S1 Output state word start address 16-bit, single word

S2 Output state bit start address Bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

‘ M } A_MODE DO D50 M1 KO H
® SO specifies input parameter start address
® S1 specifies output state word start address
® S2 specifies output state bit start address, occupies relay S2~S2+2
® S3 specifies axis terminal number, specified axis, only fit for EtherCAT bus axis
® When MO is from OFF—ON, the control mode of S3 corresponding axis number is switched to SO specified
mode
® The control mode selection please refer to slave station Ethercat parameter 6060h
®  After the instruction is executed, the single axis state (D20000+200*N) of slave station will not change.
(5) Related parameters
Input Parameter name | Data type Unit Note
parameter
S0 Mode INT16U - Target mode
The mode selection please refer to slave
station Ethercat parameter 6060h
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
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number
S3 Axis INT16U - Axis number starts from 0

(6) Sequence diagram

Triggered instruction Triggered instruction
<
Execute |_| —|
Done
Busy __ |
Error

1

Error in the instruction execution process

Note:

The command is triggered and the Busy signal is set on. When the command execution is completed, the Busy
signal is reset and the Done signal is set on.

When there is an error during instruction execution, the Error signal is set on, other signals are reset, and the
corresponding error code is output.

(7) Application

Modify the axis control mode to CSV mode:
‘ MO
| ) } A_MODE HDO HD2 M1 KO

The instruction configuration is shown as below:
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Status parameter M1

Data type
INT16U
INT16U
BIT

BIT
BIT

space usage : |ID0-HDO,HD2-HD2 M1-M3,

Note: if the command is executed successfully, the flag bit M1 changes to on, and the control mode of the

specified axis will change to CSV mode (the value of 6060h is set to 9. See 4-3-5 control mode setting for control
mode setting details).

61



5-1-2-5. Stop motion [A STOP]

(1) Overview

Deceleration stop or emergency stop the motion axis.

Stop motion [A _STOP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO S0 D (52 H

M } A_STOP DO D50 M1 KO

SO0 specifies input parameter start address, occupies the register SO~S0+8

S1 sepcifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+3

S3 specifies the axis terminal number

When MO changes from off to on, the stop action is performed for the axis specified by S3, and the stop
mode is specified by SO + 8. If it is the deceleration stop mode, the axis is in the deceleration stop state after
the command is executed, and other commands are invalid in this state. After the deceleration stop is
completed, the axle is in the static state, and other commands can be executed at this time

® When it is executed in deceleration stop mode, the single axis state (D20000 + 200*N) of the slave station
during deceleration stop is 6, and the single axis state after axis stop is 1.

(5) Notes

® The actual deceleration speed of the axis is the larger one beween present motion deceleration speed and
A _STOP deceleration speed

® The deceleration stop process cannot be interrupted by any other command, but can be interrupted by A
Stop command

® This instruction has higher priority than other instructions and will not be interrupted by any other
instructions during the execution of the instruction.
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(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Deceleration FPo64 Command Target deceleration
unit/s?
S0+4 Jerk FP64 Command Target jerk, the change speed of
unit/s? acceleration/deceleration
S0+8 StopMode INT16U - Stop type
0: Deceleration stop
1: Emergency stop
2: Emergency stop and turn off enable
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

Stop type description:
(1) Deceleration stop

Decelerate and stop at the setting deceleration. If the deceleration is 0, execute at the default deceleration (default
deceleration = default maximum deceleration SFD8088 * default deceleration percentage SFD8098). Take
instruction A VELMOVE and A_STOP as an example:

During deceleration stop, execute the command and report an error

A_VELMOVE

MO

Busy

Busy

Done

|
|
|
|
|
T
|
|
|
|
|
|
|
T
|
|
|
|
|
T
|
!
|
|
|
I
!

|
|
|
|
|
T
|
|
|
|
|
|
|
T
|
|
|
|
|
I
| |
| I
| I
| |
| |
| I
| L
|

|

— Velocity/\

Command executioncommand execution
completed

63



(2) Emergency stop
When the command is executed, stop the axis immediately.
Note: stopping the motion immediately will damage the machinery.

MO

Done

Position

Velocity

The position when triggered is the position where the axis stops

(3) Emergency stop and turn off enable
At the same time of emergency stop, turn off the enabling of the axis.
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5-1-2-6. Pause [A HALT]

(1) Overview

Decelerate and stop the moving axis.

Pause [A HALT]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, four words

S1 Output state word start address 16-bit, single word

S2 Output state bit start address Bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

Mo G0 (D (52 (9 H

M } A_HALT DO D50 M1 KO

|

|

® S0 specifies input parameter start address, occupies the register SO~S0+8

® S1 specifies output state word start address

® S2 specifies output state bit start address, occupies the relay S2~S2+4

® S3 specifies axis terminal number

® When MO changes from off — on, the deceleration stop action is executed for the axis specified by S3, and
the deceleration stop process can be interrupted

®  After the command is executed, the single axis state (D20000 + 200*N) during deceleration stop is 2, and the
single axis state switches to 1 after axis stop

(5) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Deceleration FP64 Command Target deceleration
unit/s?
S0+4 Jerk FPo64 Command Target jerk, the change speed of
unit/s? acceleration/deceleration
S0+8 BufferMode INT16U - Buffer mode

0: interrupt mode
1: buffer mode

Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
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S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Acitve BOOL - Command under control
S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note

number

S3 Axis INT16U - Axis number starts from 0

Note:

The relationship between deceleration and jerk is same to A MOVEA, please refer to chapter 5-1-2-7 item 5.

(6) Sequence diagram

Trigger the instruction Trigger the instruction

l
e | | |

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Note:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

66



5-1-2-7. Absolute position motion [A MOVEA]

(1) Instruction overview

The instruction moves in an absolute position, which can interrupt the

instruction during the movement.

current instruction and execute a new

Absolute position motion [A MOVEA]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word
(3) Soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO & G G G

M }A_MOVEA DO D50 M1 KOH

SO specifies input parameter start address, occupies the register SO~S0+22

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies axis terminal number

Absolute position is the distance from zero point to target position

For example, the current position is 1000 and the set absolute position is 3000. Relative to the zero point, if
the motor wants to move to the target point (i.e. set the absolute position), it needs to send another 2000
pulses at the current position.

When MO changes from off to on, move the absolute position of the axis specified by S3. Its position is SO,
the speed is SO + 4, the acceleration is SO + 8, the deceleration is SO + 12, and the jerk is SO + 16. When the
command execution is completed, S2 is set to on.

When SO + 22 [buffer mode] parameter is set to 0, the current instruction can interrupt other moving
instructions. When SO + 22 [buffer mode] parameter is set to 1, the instruction is stored in the buffer area
after triggering, and the cached instruction is executed after the execution of other currently moving
instructions is completed. Only one instruction can be cached for the same axis.

After the command is executed, the single axis state (D20000 + 200*N) of the slave station is 2 during the
movement, and the single axis state (D20000 + 200*N) of the slave station is switched to 1 after the
movement.

The direction is determined by the parameter target absolute position and the current position. It is
positive when the target position is greater than the current position and negative when the target
position is less than the current position.

Turn on the continuous update function, and modify the target position, speed, acceleration/deceleration and
jerk will take effect in real time before setting ON the command done signal. If the modification parameter is
incorrect, the continuous update function is turned off and executed according to the parameters before the
error is reported.
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(5) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Position FP64 Command Target absolute position
unit
S0+4 Velocity FPo64 Command Target speed
unit /s
S0+8 Acceleration FPo64 Command Target acceleration speed
unit /s’
S0+12 Deceleration FP64 Command Target deceleration speed
unit /s?
S0+16 Jerk FPo64 Command Target jerk speed, which is the change speed
unit /s of acceleration and deceleration
S0+20 Continueusmode | INT16U - Continuous update, only supported in V3.7.2
and above version
S0+21 Direction INT16U - Direction. not supported temporarily

0: positive direction

1: negative direction

2: shortest path

3: current direction, i.e. consistent with the
previous movement direction

S0+22 Buffermode INT16U - Buffer mode

0: Interrupt mode

1: buffer mode

Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0
Note:

acceleration and deceleration reflect the speed change of the axis during acceleration and deceleration, that is, the
change per second of the axis during acceleration and deceleration. Acceleration reflects the change ratio of
acceleration and deceleration, that is, the change per second in the process of acceleration and deceleration from 0
to the target value. When in use, set appropriate parameters according to the actual situation and needs.

(6) Sequence diagram
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Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

The current position of motor 1 is 2000, and it is required to move to the position of 10000 pulses with the
instruction A MOVEA at the speed of 5000 pulses/s. After moving to the target position, let the motor move to
the position of 20000 pulses at the speed of 6000 pulses/s. The acceleration and deceleration is 25000 pulses/s?,
and the jerk speed is 50000 pulses/s>.

In absolute position mode, the motor position diagram is as follows:

start position target position
| | | -
10000
I?{ =000 absolute 5 present
' position 10000 = position/pulse
number

The target position in the command is the absolute position from zero point to target point, so moving to the
position of 10000 pulses requires setting the target position 10000. Similarly, moving to the position of 20000
pulses requires setting the target position 20000.

The ladder diagram of absolute position mode is as follows:

MO
| } A_PWR HDO M1 KO }
M2
i } A_MOVEA DO D50 M3 KO }
M3
M }A_MOVEA D100 D150 M1l KO}
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Input parameter |DD ] Output parameter Status parameter
ecvesarun K0

Name Addr Online value Offline value Data type statement
=+ Input parameter

Do FP64 Absolute target position
D4 FP&4 The target velocity, u/s
D8 FP64 Acceleration, u/s"2
FP64 Minus the velocity, u/s™2
FP64 Plus acceleration, u/s™3
Donotupdate INT16U Continuously updated
Positivedirection iti i INT16U The direction of
intemupt i INT16U The caching pattem

INT16U Eror code

BIT Completion status
BIT busy

BIT active

BIT

BIT

space usage : 0-D22,D50-D50,M3-M7,

FP64 Absolute target posttion
FP64 The target velocity, u/s
FP64 Acceleration, u/s"2
FP&4 Minus the velocity, u/s™2
FP64 Plus acceleration, u/s™3
Donotupdate INT16U Continuously updated
Positivedirection iti INT16U The direction of
intermupt I INT16U The caching pattem

INT16U Emor code

BIT
BIT
BIT
BIT
BIT

space usage : 1100-D122,0150-D150,M11-M15,

Note: first turn on the enable through A PWR command. When M2 is turned from off to on, it runs to target
position 1 with the parameters set in the first command. After reaching the target position, the state parameter M3
of the command is turned from off to on, so the second A MOVEA is triggered, and finally run to target position
2 with the parameters set in the second command.
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The execution position curve is as follows:
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5-1-2-8. Relative position motion [A MOVER]

(1) Overview

The instruction moves in a relative position, which can interrupt the current instruction and execute a new
instruction during the movement.

Relative position motion [A MOVER]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO GD D 9
il /A_MOVER D0 D50 M1 KOH

SO specifies input parameter start address, occupies the register SO~S0+22

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies axis terminal number

The relative position is the distance from the current position to the target position;

For example, if the current position is 1000 and the set relative position is 3000, 3000 pulses will be sent at
the current position, and the final position is 4000 relative to the zero position.

When MO changes from off to on, move the relative position of the axis specified by S3. Its position is SO,
the speed is SO + 4, the acceleration is SO + 8, the deceleration is SO + 12, and the jerk is SO + 16. When the
command execution is completed, S2 is set to on;

When SO + 22 [buffer mode] parameter is set to 0, the current instruction can interrupt other moving
instructions. When SO + 22 [buffer mode] parameter is set to 1, the instruction is stored in the buffer area
after triggering, and the cached instruction is executed after the execution of other currently moving
instructions is completed. Only one instruction can be cached for the same axis

After the command is executed, the single axis state (D20000 + 200*N) of the slave station is 2 during the
movement, and the single axis state (D20000 + 200*N) of the slave station is switched to 1 after the
movement.

The direction is determined by the positive and negative of target relative position

Turn on the continuous update function, and modify the target position, speed, acceleration/deceleration and
jerk will take effect in real time before setting ON the command done signal. If the modification parameter is
incorrect, the continuous update function is turned off and executed according to the parameters before the
error is reported.

(5) Related parameters
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Input Parameter name | Data type Unit Note
parameter
SO Position FP64 Command Target relative position
unit
S0+4 Velocity FPo64 Command Target speed
unit /s
S0+8 Acceleration FP64 Command Target acceleration speed
unit /s?
S0+12 Deceleration FP64 Command Target deceleration speed
unit /s
S0+16 Jerk FPo64 Command Target jerk speed, the change speed of
unit /s acceleration and deceleration
S0+20 Continueusmode | INT16U - Continuous update, only supported in V3.7.2
and above version
S0+21 Direction INT16U - Direction. Not supported temporarily
S0+22 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

Note: the relationship between acceleration, deceleration and jerk speed is the same as that of A MOVEA
instruction, refer to chapter 5-1-2-7 item 5 related parameters for details.

(6) Sequence diagram

Trigger instruction

l
e | | |

Done

Trigger instruction

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:
Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
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otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

The current position of motor is 2000, and it is required to move to the position of 10000 pulses with the
instruction A MOVER at the speed of 5000 pulses/s. After moving to the target position, let the motor move to
the position of 20000 pulses at the speed of 6000 pulses/s. The acceleration and deceleration is 25000 pulses/s?,
and the jerk speed is 50000 pulses/s’.

In relative position mode, the motor position diagram is as follows:

start position target position
| | |
° 2000 10000 -
: lative RN present
T ;Ji)siﬁon 8000 ! position/pulse
number

At the current position 2000, 8000 pulses need to be sent to run to the 10000 pulses position in the relative
position mode. Similarly, 10000 pulses need to be sent to run to the 20000 pulses position.
The ladder diagram of relative position mode is as follows:

MO
| } A_PWR HDO M1 KO }
M2
i } A_MOVER DO D50 M3 KO }
M3
il }A_MOVER D100 D150 M1l KO}

Input parameter DO Output parameter D50 Status parameter M3
Effective adsnum KO
Name Addr Online value Offline value Data type statement
- Input parameter
| |-Pos DO 0 8000 FP64 Target relative postion
| |vel D4 0 5000 FP64 The target velocity, u/s
| FAcc D8 0 25000 FP64 Acceleration, u/s"2
‘ —Dec D12 0 25000 FP64 Minus the velocity, u/s"2
|k o —
‘ —ContinuousMode D20 Donotupdate Donotupdate INT16U Continuously updated
‘ i~ Direction D21 Postivedirection ~ Posttivedirection ~ INT16U The direction of
‘ — BufferMode D22 intemupt intermupt INT16U The caching pattem
‘3-} Output parameter
| LEnCode D50 0 INT16U Ermor code
(- Status parameter
—Done M3 False BIT Completion status
—Busy M4 False BIT busy
% Active M5 False BIT active
|~ Abort M6 False BIT Interrupt status
L Er M7 False BIT Eor status
space usage : 10-D22,050-D50,M3-M7, Write Ok Cancel
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Input parameter | D100 | Output parameter (D150 Status parameter  M11
Effective num KO
Name Addr Online value Offline value Data type statement
= Input parameter
t—Pos D100 0 10000 FP64 Target relative position
Vel D104 0 6000 FPG4 The target velocity. u/s
—Acc D108 0 25000 FP64 Acceleration, u/s"2
—Dec D112 0 25000 FP64 Minus the velocity, u/s™2
| Jek o6 Jo  [5000 |
—ContinuousMode D120 Donotupdate Donotupdate INT16U Continuously updated
— Direction D121 Positivedirection Positivedirection INT16U The direction of
— BufferMode D122 intemupt intemupt INT16U The caching pattem
= Output parameter
| LEnCode D150 0 INT16U Error code
Iék Siatus parameter
|- Done M11 False BIT Completion status
- Busy M12 False BIT busy
f- Active M13 False BIT active
|- Abor Mi4 False BIT Intemupt status
L Er M15 False BIT Eror status
space usage ' 1100-D122,0150-D150,M11-M15, ‘ Wiite ‘ [ Ok . Cancel

Note: first turn on the enable through A PWR command. When M2 is turned from off to on, it runs to target
position 1 with the parameters set in the first command. After reaching the target position, the state parameter M3
of the command is turned from off to on, so the second A MOVER is triggered, and finally run to target position
2 with the parameters set in the second command.

The execution position curve is as follows:
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The execution speed is shown as below:

6000

4000

3000

2000 ]

Speed 1

Speed 2

[
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5-1-2-9. Absolute position continuous motion [A CMOVEA]

(1) Overview

The command moves in the absolute position and continues to run at the set final speed after the movement is

completed.

Absolute position continuous motion [A CMOVEA]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand

Operand Function Type

S0 Input parameter start address 64-bit, four words

S1 Output state word start address 16-bit, single word

S2 Output state bit start address Bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y|M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@DH

M } A_CMOVEA DO D50 M1 KO

SO specifies input parameter start, occupies the register SO~S0+26

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis terminal number

Absolute position is the distance from zero point to target position

For example, the current position is 1000 and the set absolute position is 3000. Relative to the zero point, if

the motor wants to move to the target point (i.e. the set absolute position), it needs to send another 2000

pulses at the current position.

® When MO changes from off to on, move the absolute position of the axis specified by S3. Its position is SO,
the speed is SO + 8, the acceleration is SO + 12, the deceleration is SO + 16, and the jerk speed is SO + 20.
When the command execution is completed, S2 is set to on and continues to move at the speed of SO + 4.

® When SO + 26 [buffer mode] parameter is set to 0, the current instruction can interrupt other moving
instructions. When S0 + 26 [buffer mode] parameter is set to 1, the instruction is stored in the cache area
after triggering, and the cached instruction is executed after the execution of other currently moving
instructions is completed. Only one instruction can be cached for the same axis.

® After the command is executed, the single axis state (D20000 + 200*N) of the slave station during the
movement is 3. After reaching the end position, if the termination speed is 0, the single axis state is switched
to 1. If the termination speed is not 0, the single axis state remains 3.

® The direction is determined by the parameter target absolute position and the current position. It is positive
when the target position is greater than the current position and negative when the target position is less than
the current position.

® Enable the continuous update function, and modify the absolute position of the target, the end speed, the

target speed, the acceleration/deceleration, and the jerk of the target will take effect in real time before the

command done signal is set ON. If the modification parameter is incorrect, the continuous update function is

turned off and executed according to the parameters before the error is reported.
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(5) Notes

® |tis necessary to set an appropriate target position. When the target position is too close to the actual position,
the axis movement speed cannot reach the set value, the command will report an error and output the
corresponding error code.

® The termination speed shall be less than or equal to the target speed. If the termination speed is greater than

the target speed, it will continue to run at the target speed after the axis moves to the target position.

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Position FPo64 Command Target absolute position
unit
S0+4 Endvelocity FPo64 Command Termination speed. The direction is consistent
unit /s with the direction of motion, and the
parameter value cannot be greater than the
target speed.
S0+8 Velocity FPo64 Command Target speed
unit /s
S0+12 Acceleration FPo64 Command Target acceleration speed
unit /s
S0+16 Deceleration FP64 Command Target deceleration speed
unit /s
S0+20 Jerk FP64 Command Target jerk speed, the changing speed of
unit /s acceleration and deceleration.
S0+24 Continueusmode | INTI16U - Continuously updated. Only supported in
V3.7.2 and above version
S0+25 Direction INT16U - Direction.
0: positive direction
1: negative direction
2: the shortest path
3: present direction, it is consistent with the
previous movement direction
S0+26 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

Note: the relationship of acceleration, deceleration and jerk speed is same to A MOVEA, please refer to chapter
5-1-2-7 item5 for details.

(7) Sequence diagram
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Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(8) Application

The motor is required to move to the position of 10000 pulses at the speed of 5000 pulses/s and then move at a
uniform speed at the speed of 3000 pulses/s. The acceleration and deceleration is 25000 pulses/s? and the jerk
speed is 50000 pulses/s’. The ladder diagram is as follows:

MO

| } A_PWR HDO M1 KO
M2

i } A_CMOVEA DO D50 M3 KO

The command configuration is shown as below:
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} Status parameter M3

Data type statement

FP64 Absolute target position
The termination velocity, u/s
The target velocity, u/s
Acceleration, u/s"2
Minus the velocity, u/s”2

INT16U
INT16U

INT16U

BIT
BIT
BIT
BIT
BIT

space usage : 10-D26,D50-D50M3-M7.,  Wite

Note: To enable the axis through A PWR instruction. After confirming that the enabling is successful, turn M2
from off — on and trigger A CMOVEA command, which runs to the target absolute position at the set speed,
and then runs continuously at the termination speed. During operation, the state machine D20000+200*N of the
axis is 3.

Note: the direction of command termination speed is the same as that of running to the target position, and the
termination speed cannot exceed the target speed.

The execution position curve:

20000

15000

10000 <+

5000 4
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The execution speed curve:
T T T

Target speed
5000 + /—\
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‘ \ termination speed
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/
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5-1-2-10. Relative position continuous motion [A_ CMOVER ]

(1) Overview

The command moves in a relative position. Run continuously at the final speed after the movement is completed.

Relative position continuous motion [A CMOVER]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

i } A_CMOVER HDO DO M1 KO

SO0 specifies the input parameter start address, occupies the register SO~S0+26

S1 specifies the output state word start address

S2 specifies the output state bit start address

S3 specifies the axis output terminal number

When MO changes from off to on, the relative position movement is performed for the axis specified by S3,

the moving distance is SO, the speed is SO + 8, the acceleration is SO + 12, the deceleration is SO + 16, and

the jerk speed is SO + 20. When the command execution is completed, S2 is set to on and continues to move

at the speed of SO + 4

® When SO + 26 [buffer mode] parameter is set to 0, the current instruction can interrupt other moving
instructions. When S0 + 26 [buffer mode] parameter is set to 1, the instruction is stored in the cache area
after triggering, and the cached instruction is executed after the execution of other currently moving
instructions is completed. Only one instruction can be cached for the same axis.

® After the command is executed, the single axis state (D20000+200*N) of the slave station during the
movement is 3. After reaching the end position, if the termination speed is 0, the single axis state is switched
to 1. If the termination speed is not 0, the single axis state remains 3.

® Enable the continuous update function, and modify the relative position of the target, the end speed, the target

speed, the acceleration/deceleration, and the jerk of the target will take effect in real time before the

command done signal is set ON. If the modification parameter is incorrect, the continuous update function is

turned off and executed according to the parameters before the error is reported.

(5) Related parameters
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Input Parameter name | Data type Unit Note
parameter
SO Position FP64 Command . o
unit Target relative position
S0+4 Endvelocity FPo64 Command Termination speed. The direction is consistent
unit /s with the direction of motion, and the
parameter value cannot be greater than the
target speed
S0+8 Velocity FP64 Command Target speed
unit /s
S0+12 Acceleration FPo64 Command Acceleration speed
unit /s
S0+16 Deceleration FPo64 Command Deceleration speed
unit /s’
S0+20 Jerk FP64 Command Jerk speed
unit /s3
S0+24 Continueusmode | INT16U - Continuous updating. Only supported in
V3.7.2 and above version
S0+25 Direction INT16U - Direction (Not supported at the moment)
0: positive direction
1: negative direction
2: shortest path
3: present direction, consistent with the
direction of last motion
S0+26 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

Note: the relationship between deceleration and jerk speed is same to A MOVEA, please refer to chapter 5-1-2-7

item 5 for details.

(6) Sequence diagram

83




Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

For example, the current position of the motor is 4000. It is required that the motor move to the position of 10000
pulses at the speed of 5000 pulses/s and then move at a uniform speed at the speed of 3000 pulses/s. The
acceleration and deceleration is 25000 pulses/s? and the jerk speed is 50000 pulses/s®. The ladder diagram is as
follows:

M100

X } A PWR D100 M101 KO
MO

M } A_CMOVER HDO DO M1 KO

Since the current position of the motor is 4000, the [target position] parameter in the command should be
10000-4000 = 6000. The specific command parameter configuration is as follows:
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' Status parameter M1

Name Data type statement
= Input parameter
F-Pos HDO FP64 Target relative postion
|- Endvel HD4 FP64 The temination velociy, u/s
Vel HD8 FP64 The target velocity, u/s
}—Aec HD12 25000 FP64 Acceleration, u/s"2
HD16 Minus the velocity, u/s™2

-Z_EE-_EZ_IE_
}— ContinuousMode HD24 Donotupdate Donotupdate INT16U Continuously Lpdated

Postivedrection  Postivedrection  INT16U The direction of

ntemupt ntemupt INT16U The caching pattem

INT16U Emor code

BIT

BIT busy

BIT active

BIT

BIT Emor status

space usage : ID0-HD26,D0-DO,M1-M5, wiee | [ ok Cancel

Note: to enable the axis with A PWR instruction. After confirming that the enabling is successful, MO is turned
from off — on to trigger A CMOVER command, the command runs to the target relative position at the set
speed, and then runs continuously at the termination speed. During operation, the state machine D20000+200*N
of the axis is 3.

Note: the direction of command termination speed is the same as that of running to the target position, and the
termination speed cannot exceed the target speed.

The position curve is shown in the figure below:

T T T T T T T T T
30000 <+ -
25000 <+ -
20000 <+ -
15000 —+ -
10000 + -
5000 -4~ -
0
1 1 1 1 1 1 1 1 1
T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
Is
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The speed curve is shown as below:

target speed

termination speed

L
T
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5-1-2-11. Speed control motion [A VELMOVE]

(1) Overview

The command runs continuously at the set speed.

Speed control motion [A VELMOVE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @®@H

m }A_VELMOVE DO D50 M1 KO

SO0 specifies input parameter start address, occupies the register SO~S0+18

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis terminal number

When MO is from off — on, the speed control movement is carried out for the axis specified in S3, and the

speed set by SO will be maintained for continuous movement. After modifying the speed of SO, MO is turned

on again to make the modified speed effective. To stop the axis, set the value of SO to 0 or use

A _STOP/A_HALT instruction.

® When SO + 26 [buffer mode] parameter is set to 0, the current instruction can interrupt other moving
instructions. When S0 + 26 [buffer mode] parameter is set to 1, the instruction is stored in the cache area
after triggering, and the cached instruction is executed after the execution of other currently moving
instructions is completed. Only one instruction can be cached for the same axis.

® After the command is executed, the single axis state (D20000+200*N) of the slave station is switched to 3,
and after stop by instruction A STOP/A HALT, the state switches to 1.

® The direction is determined by the positive/negative of the target speed of the parameter.

® Enable the continuous update function, and modify the relative position of the target, the end speed, the target

speed, the acceleration/deceleration, and the jerk of the target will take effect in real time before the

command done signal is set ON. If the modification parameter is incorrect, the continuous update function is

turned off and executed according to the parameters before the error is reported.

(5) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Velocity FP64 Command Target speed
unit/s
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Input Parameter name | Data type Unit Note
parameter
S0+4 Acceleration FP64 Command Target acceleration speed
unit /s
S0+8 Deceleration FPo64 Command Target deceleration speed
unit /s
S0+12 Jerk FP64 Command Target jerk speed, the change speed of the
unit /s3 acceleration and deceleration
S0+16 Continueusmode | INT16U - Continuously updated. Only supported in
V3.7.2 and above version
S0+17 Direction INT16U - Direction. Not supported at the moment
S0+18 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0.

Note: the relationship between acceleration/deceleration and jerk speed is same to A MOVEA, please refer to
chapter 5-1-2-7 item 5 for details.

(6) Sequence diagram

Trigger instruction

Execute |_|

Trigger instruction

l
2

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
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Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

For example, the motor is required to accelerate/decelerate to the speed of 5000 pulses/s at the acceleration and
deceleration of 25000 pulses/ s> and jerk speed of 50000 pulses/s’, and maintain this speed for continuous
movement. The ladder diagram is as follows:

MO

N } APWR HDO M1 KO
M2

M }A_VELMOVE DO D50 M3 KO

The command configuration is as follows:

Input parameter DO Output parameter | D50 Status parameter M3
Effective adis num KO
Name Addr Online value Offline value Data type statement
=+ Input parameter
f-vel DO 0 5000 FP64 Speed, u/s
- Acc D4 a 25000 FF‘S*I Acceleration, u/s"2
}— Dec Minus the velocity, u/s™2
| ek E!___EE-
I— ContinuousMode D16 Donotupdate Donotupdate INT16U Comlrumsfy updated
I— Direction D17 Positivedirection Positivedirection INT16U The direction of
L BufferMode D18 intemupt intermupt INT16U The caching pattem
[ Output parameter
| L EnCode D50 0 INT16U Error code
- Status parameter
|- Done M3 False BIT Completion status
- Busy M4 False BIT busy
b Active M5 False BIT active
f- Abort M6 False BIT Intemupt status
L Er M7 False BIT Error status
space usage : 10-D18,D50-D50 M3-M7, Cowre || ok | Cancel

Note: To enable the axis through A PWR command. After confirming that the enabling is successful, turn M2
from off — on and trigger A VELMOVE command, which performs acceleration/deceleration with the set
parameters, and then runs continuously at the target speed. During operation, the state machine D20000+200*N of
the axis is 3.

When the running speed is greater than the target speed, the speed curve after command execution is as follows:
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10000 -

When the running speed is less than the target speed, the speed curve after command execution is as follows:
6000 < T T T T T T T T T T T T T T T T T T T T T T T

Target speed

5000 1+ ’/-

4000 4 / -

2000 4= g
L Present speed /
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5-1-2-12. Superposition motion [A_ MOVESUP ]

(1) Overview

Performs superimposed motion control on the specified axis.

Superposition motion [A_ MOVESUP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@DH

M }A_MOVESUP HDO DO M1 KO

SO specifies input parameter start address

S1 specifies output state word start address

S2 specifies output state bit start address

S3 specifies the axis terminal number

When MO changes from off to on, perform superimposed motion control on the designated axis of S3, with

the distance of S0, the speed of SO + 4, the acceleration of SO + 8, the deceleration of SO + 12 and the jerk

speed of SO + 16. When the command execution is completed, S2 is set to on.

® The command is triggered after the motion command and can be executed together with other motion
commands to perform superimposed motion. The two command speeds will be superimposed. When the
superimposed position is reached, the superimposed command is completed.

®  When the instruction is executed separately, the effect is the same as that of A MOVER.

(5) Notes

® The instruction can be interrupted by the latter instruction in interrupt mode, but cannot follow the buffer
instruction

®  The latter superposition instruction can interrupt the previous superposition instruction

® The superposition effect is only valid in the current motion, and will be invalid after the motion is completed.

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Distance FP64 Command Superposition distance
unit
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S0+4 Vel FPo64 Command Superposition speed
unit /s
S0+8 Acc FPo64 Command Acceleration speed
unit /s
S0+12 Dec FPo64 Command Deceleration speed
unit /s
S0+16 Jerk FP64 Command Jerk speed
unit /s
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

Note: the relationship between acceleration/deceleration and jerk speed is same to A MOVEA, please refer to

chapter 5-1-2-7 item 5 for details.

(7) Sequence diagram

Explanation:

Trigger instruction

Execute |_|

Done
Busy

Active

Trigger instruction

l
3

Abort

Error

1

Execute other instructions in interrupt mode

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.
When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals

are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error

code is output.

(8) Application
For example: the motor present position is 0, the motor moves to the position of 50000 at the speed of 5000
pulses/s, acceleration and deceleration of 2500 pulses/s?, jerk speed of 50000 pulses/s®, and in the process, the
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position is superimposed with 20000 at the speed of 5000 pulses/s, acceleration and deceleration of 10000
pulses/s?, jerk speed of 20000 pulses/s®. The ladder diagram is shown in the following figure:

M100
| } A_PWR D100 MI101 KO }
MO
M | A_MOVEA HDO DO M1 KO |
M50
i /A_MOVESUP HD50 D50 M51 KO

Input parameter [HDO ] Output parameter  |DO Status parameter | M1

O —

Name Addr Online value Offline value Data type statement
= Input parameter
- Pos HDD 0 50000 FP64 Absolute target position
Vel HD4 0 5000 FP64 The target velocty, u/s
- Acc HDB 0 25000 FP64 Acceleration, u/s™2
- Dec HD12 0 25000 FP64 Minus the velocty, u/s™2
| Jek WD o 50000 |
- ContinuousMode  HD20 Donotupdate Donotupdate INT16U Continuously updated
- Direction HD21 Postivedirection  Positivedrecton  INT16U The direction of
- BufferMode HD22 intemupt intemupt INT16U The caching pattem
= Output parameter
| LEnCode D0 0 INT16U Eror code
Ié# Status parameter
|- Done M1 False BIT Completion status
{~Busy M2 False BIT busy
- Active M3 False BIT active
- Abor M4 False BIT Intemupt status
L Er M5 False BIT Eror status
space usage : ID0-HD22,D0-D0,M1-M5, | Wite | | Ok | | Cancel ]

INT16U

- Status parameter
|- Done M51 False BIT Completion status
- Busy M52 False BIT busy
f- Active M53 False BIT active
- Abort M54 False BIT Intemupt status
L Er M55 False BIT Error status
space usage : ID50-HDE9,D50-D50 M51-MSS, wre || ok | Cancel
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Explanation:

To enable the axis through A PWR instruction. After confirming that the axis is enabled, turn MO from off — on
to trigger A MOVEA command, the axis will move to 50000 with the set parameters. During the axis movement,
M50 will be turned from off — on to trigger A MOVESUP command, the axis will perform superposition
motion with the set parameters.

The position curve is shown as below:

— VDX

I & superposition command ]
execution ends

Jom 4 4
=T e trigger the superposition ]
command
o ra
20 £ : : : i : 5
o 5 10 15 a > e i

The speed curve is shown as below:

— Y0
T T T T T
1zm 1 ]
the speed after superposition
1mm L -
=m T J']r superposition command execution ends ]
am 1 f \f ]
T J ]
- F_‘ —" E
an 1 \. single command | ]
1 trigger th_e_ speed \ 1
1 superposition k
fl command ]
o
2 4 .
1] .’Ir 'IIU 'llﬁ s
e
Explanation:

In the process of axis movement, the superposition command is triggered, the two commands will be executed
together, and the speed will be superimposed. After the superposition command is executed for the distance to be
superimposed, the speed will be reduced to the speed set by the previous motion command, and the motion
command will continue to be executed.
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5-1-2-13. HM homing [A HOME]

(1) Overview

Return to the origin for the specified axis, this command requires that the specified axis support the HM mode of
the Ethernet bus.

HM homing [A HOME]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

G0 G 52 (5

A_HOME DO D50 M1 KO

MO
i | H

SO specifies input parameter start address, occupies the register SO~S0+4

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis terminal number, only for EtherCAT axis

When MO is from OFF—ON, return the axis corresponding to S3 to the original point. After returning to the

original point, SO will be written to the current position (D20044+200*N) (N is axis number, which starts

from 0)

® When using the home command, it is necessary to set the homing mode (6098h), homing speed (6099h) and
homing acceleration (609Ah) of the specified axis in advance. For the selection of homing mode, refer to the
EtherCAT motion control user manual

® When the command is executed, it will automatically switch the specified axis to HM mode (6060h is 6), and
it will switch back to the original mode after returning to the origin. If the process of returning to the origin is
abnormal, it will remain in HM mode and need to switch to CSP mode (6060h is 8) through A MODE to
execute other commands

® A STOP can be used to stop the motion during instruction execution, trigger the command again to continue
to return to the origin

® During instruction execution, A WRITE command, soft and hard limit are not effective

® After the command is executed, the single axis state of the slave station (D20000+200*N) switches to 5

(5) Related parameters

Input Parameter Data type Unit Note
parameter name
SO Offset FP64 Command | Zero offset. That is, write the value of the current
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unit position after returning to the origin
S0+4 BufferMode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter Data type Unit Note
parameter name
S1 ErrCode INT16U - Command error code
State Parameter Data type Unit Note
parameter name
S2 Done BOOL - Instruction execution complete
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter Data type Unit Note
number name
S3 Axis INT16U - Axis number starts from 0

(6) Sequence diagram

Trigger instruction Trigger instruction

l
cecte | | |

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

For example, the specified axis is required to return to the origin in mode 1. The ladder diagram is as follows:
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|| A PWR HDO M1 KO

M A_HOME HD10 HD20 M3 KO

The command configuration is shown as below:

Input parameter HD10 Output parameter | HD20 Status parameter | M3

Effective aisnum KO

Name Data type
= Input parameter
FP64
v | INT16U

INT16U
= Status parameter

I Done BIT

I Busy BIT

I~ Active BIT

I Abort BIT

L Er BIT

space usage : ID10-HD14 HD20-HD20,M3-M7,

Explanation:

Before the A HOME command is executed, it is necessary to set the home mode (6098h) to 1, modify the home
speed (6099h) as required, and modify the home acceleration (609Ah) as required. Refer to item (7) home mode
(6098h) for details.

The home mode can be set through COE-Online interface or modify 6098h through SDO instruction (refer to
chapter 10 for SDO instruction). After the command runs, the specified axis will automatically switch the control
mode (6060h) to HM mode and return to the origin. The origin signal is set by the slave station. Take DS5C as an
example, P5-22 is the positive limit setting address, and the default value is 1, that is, the corresponding servo
terminal SI1, P5-23 is the negative limit setting address, and the default value is 2, that is, the corresponding servo
terminal SI2, P5-27 sets the address for the origin, and the default value is 3, that is, the corresponding servo
terminal SI3. Whether to trigger the origin or the positive and negative limit is determined by the mode of
returning to the origin. After returning to the origin, the axis will automatically switch to the mode before
returning to the origin, and write the zero offset value (0 in this example) in the command to the current position
D20044+200*N.

The COE-Online interface is opened as follows:
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=3 PLC Config
--119) VO
...[= Password
& PLC Serial Port
W ethernet

i..[nn) Pulse

O Module

Ethercat2#EE X
aE B EFOEHE SihSd 1084
Fik wRRER
FLE Master #3l: ¥H31 &8 #E i iR ~
|-#x6083:00  Profile acceleration e 65536000
Mk |- #x6084:00  Profile deceleration ™ 65536000
StationID:0 XINJE-DSSC CoE Drive Rev2.0 #x6085.00  Quick stop deceleration ™ 131072000
\~StationID:1 XINJE-DSSC CoE Drive Rev2.0 #x6086.00  Motion profile type ™ 0
StationID 2 XTNJE-DSGC Cof Drive Rev2 0 #x6087:00  Torque slope e 1000
StationID'3 XINJE-DSSC CoE Drive Rev2 0 #x6088:00  Torque profile type " 0
#-8x608F:00  Position encoder resolution ro »2¢
$-#x6091:00  Gear ratio ro »2¢
#-#x6092:00  Feed constant ro >2¢
#6098 00 Homing methad I 1 |
T 8x6099 00 Homing speeds ) >2¢
- #xB09A:00  Moming acceleration o 262144
|- #x60A3:00  Profile jerk use ™ 0
4-8x60AM 00 Profile jerk ro 2¢
#x60B0:00  Position offset o 0
#x60B1:00  Velocity offset e 0
- #x60B2:00  Torque offset ™ 0
{~#x60B8:00  Touch Probe Function ™ 0
~#x60B9:00  Touch Probe Status ro 0
~#x60BA'00  Touch Probe Posl Pos Value ro 0
{-#x60BB:00  Touch Probe Posl Heg Value ro 0
{-#xBOBC:00  Touch Probe Pos2 Pos Value ro 0
|-#x60BD:00  Touch Probe Pos2 Meg Value ro 0
—#x60C0:00  Interpolation sub mode select xw =

mERn | mESA | #E BH

®  Mode 1:
When using mode 1, if the reverse limit switch is in the non triggered state, the initial moving direction is left. The
origin position is at the first Z-phase pulse on the right of the position where the negative limit switch becomes
invalid.

e 5099h-01h D \ \ \ ] 'D
6099h-02h L]

Index Pulse

NegativeLimit

<— Negative direction  Positive direction —

Homing on negative limit switch and index pulse
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B Mode 2:

When using mode 2, if the positive limit switch is in the non triggered state, the initial moving direction is right.
The origin position is at the first Z-phase pulse on the left of the position where the positive limit switch becomes

invalid.
= 6099n-01h D ] | | \ D
———  6099h-02h —
L
!
~(—
Index Pulse
Positive Limit
<— Negative direction  Positive direction —
Homing on positive limit switch and index pulse
B Mode 3, 4:

When using mode 3 or 4, 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 on the initially detected Z-phase position in the forward

direction.

[ —

= 6099h-01h D ] I —
———  6099h-02h L
I
{3 —|
C |
oD
L
I
4\—»
.
Index Pulse
Home Switch

<— Negative direction  Positive direction —~

Homing on positive home switch and index pulse
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B Mode5, 6:
When using mode 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 on the initially detected Z-phase position in the forward
direction.

= 6099h-01h D ] [N D
———  6099h-02h L
L
!

S
ia

o)

Index Pulse

Home Switch

<— Negative direction  Positive direction —

Homing on negative home switch and index pulse
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®  Mode 7~14:
Mode 7-14 all use origin switch and Z-phase signal;
The initial action direction of modes 7 and 8 is negative if the origin switch has been activated at the beginning of
action.
The initialization action direction of modes 9 and 10 is positive if the origin switch has been activated at the
beginning of the action.
The initialization action direction of modes 11 and 12 is the positive direction if the origin switch has been
activated at the beginning of the action.
The initialization action direction of modes 13 and 14 is the negative direction if the origin switch has been
activated at the beginning of the action.
The home position finally returning to is the Z-phase signal near the rising or falling edge of the origin switch.

= 6099h-01h ] - ] L] i
——  6099h-02h L
L
S >T) -~ @T)
8 G-
[
(T@ ' o
D 5
(T@ - >
~(D— (90—
Index Pulse
Home Switch ‘
Positive Limit [

-— Negative direction

Positive direction —

Homing on home switch and index pulse - positive initial motion

= 6099h-01h ] m | | [ ]
—— 6099h-02h L )
( 1
e Nk
o S
(TQ% ' )
o -
14 ) 12
Index Pul /@—(469—» AC)_({D—»
Home Switch :
Negative Limit 1

-— Negative direction Positive direction —

Homing on home switch and index pulse - Negative initial motion
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®  Mode 17:
This mode is slimiar to mode 1.
The difference is that the origin point detection position is not Index pulse but the position where Limit switch
changed. (see below diagram)
When NOT is not distributed, Homing error = 1.

= 6099h-01h D [ D
———  6099h-02h L
—
67 \’}_>
Negative Limit

<— Negative direction  Positive direction —

Homing on negative limit switch

H  Mode 18:
This mode is slimiar to mode 2.
The difference is that the origin point detection position is not Index pulse but the position where Limit switch
changed. (see below diagram)
When POT is not distributed, Homing error = 1.

e 6099h-01h D I D
——  6099h-02h L
|—
<_<1}
/
Positive Limit

<— Negative direction  Positive direction —

Homing on positive limit switch
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B Mode 19, 20:
This mode is slimiar to mode 3, 4.
The difference is that the origin point detection position is not Index pulse but the position where Home switch

changed. (see below diagram)
When HOME is not distributed, Homing error = 1.

s 6099n-01h [
——— 6099h-02h

3
| [

\270/\%>
!
20

<— Negative direction  Positive direction —

Homing on positive home switch

®  Mode 21, 22:
This mode is slimiar to mode 5, 6.
The difference is that the origin point detection position is not Index pulse but the position where Home switch
changed. (see below diagram)
When HOME is not distributed, Homing error = 1.

== 6099h-01h D ] | 'D
———  6099h-02h L
—
A—gzq
_/
21\}—>
,T/
i 1
r |
(21
N
<—<22 )
Home Switch

<— Negative direction  Positive direction —

Homing on positive home switch and index pulse
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B Mode 23, 24, 25, 26:
This mode is slimiar to mode 7, 8, 9, 10.
The difference is that the origin point detection position is not Index pulse but the position where Home switch
changed. (see below diagram)
When HOME, POT are not distributed, Homing error = 1.

== 6099h-01h D M 3 3 U
———  6099h-02h L
L
I

23 25

26

R o

Home Switch

—

Positive Limit

<— Negative direction Positive direction —

Homing on home switch and index pulse - positive initial motion

B Mode 27, 28, 29, 30:
This mode is slimiar to mode 11, 12, 13, 14.
The difference is that the origin point detection position is not Index pulse but the position where Home switch
changed. (see below diagram)
When HOME, NOT are not distributed, Homing error = 1.

e 6099h-01h D I D
—— 6099h-02h L
/
N N
29 = 27 >
<
30 ) 2‘,8/‘
. i
& @
29 |—»
) ()
(—I 30\ 27 |—»
30 4—4/2;
(i)
Home Switch | |

Negative Limit |

<— Negative direction Positive direction —»

Homing on home switch and index pulse - Negative initial motion
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B Mode 33, 34:
When using mode 33 or 34, the homing direction is negative or positive values, respectively. The original position
is at the Z-phase near the setting direction.

= 6099h-01h D | | ] | | D
———— 6099h-02h

—

<— Negative direction  Positive direction —

Homing on index pulse

B Mode 35, 37:
In modes 35 and 37, the position after power on is the origin position.

T

35 )

()
8
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5-1-2-14. Homing [A ZRN]

(1) Overview

Master station homing command.

Homing [A ZRN]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software 3.7.4 and above

(2) Operand

Operand Function Type
S0 Output state word start address 16-bit, single word
S1 Output state bit start address Bit
S2 Axis output terminal number 16-bit, single word
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y|M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° L

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

EOICHIED)

A_ZRN DO M1 KO

MO
]

S1 specifies output state bit start address

S2 specifies the axis output terminal number, occupies the relay S2~S2+1

Trigger the command, S2 specified axis starts to return to zero at the configured speed, acceleration and jerk
speed, and the parameter S1 is set after the return to zero is completed.

®  Other motion commands cannot be executed during the homing process, and the homing command cannot be
executed during the axis motion.

(5) Notes

® The command does not support soft limit, A_ WRITE command

® Before using, please set the positive/negative hard limit port in axis configuration, and related
parameters of homing configuration.

® See (8) for the specific way of returning to the origin.

(6) Related parameters

Output Parameter name | Data type Unit Note
parameter
SO ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S1 Done BOOL - Instruction execution complete
S1+1 Busy BOOL - The instruction is being executed
S1+2 Active BOOL - Command under control
S1+3 Abort BOOL - Instruction is interrupted
S1+4 Error BOOL - Instruction execution error
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Axis Parameter name | Data type Unit Note
number
S2 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

Explanation:

Trigger instruction

Execute |_|

Done
Busy

Active

Trigger instruction

l
2

Abort

Error

1

Execute other instructions in interrupt mode

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.
When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.
When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error

code is output.

(8) Application

It is required to return to the origin of the specified axis, and the ladder diagram is as follows:

WP

A PWR DO M1 KO

Parameter configurations:

A_ZRN D50 M50 KO

B Positive/negative hard limit port configuration: (axis configuration--- limit configuration)

[S[alalsl=

i

Hard limit stop... SFDE040
Positive hard I... SFDE041
Positive hard |... SFDE042
Negative hard... SFD3043
Negative hard... SFD3044

SUSpEnsion
7
Polarity non
11
Polarity non

Feve...

reve...
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SUSpENSion EMUM Power back on
T INT1&U Power back on
Polarity nonreve... ENUM Power back on
Ll INT16L Power back on
Polarity nonreve... ENUM Power back on




B Homing parameter configuration (axis configuration- homing configuration)

—| The origin port  SFD2160 13 13 INT1EU
—|:| Origin port pol... SFD8164 Polarity nonreve... Polarity nonreve... ENUM
—|:| Near point port  SFDE162 177777 1FFFeT INT16U
—|:| Near point por... SFD8163 Polarity nonrewve... Polarity nonreve... ENUM
—{ | Zinport SFDB164 177777 177777 INT1EU
—|:| Z phase port ... SFD8165 Polarity nonreve... Polarity nonreve... ENUM
] Zisthe numb.. SFODS166 0 0 INT16U
—| Backtozero.. SFD3168 000 5000 FP&4
| Returnto zer.. SFD2172 1000 1000 FP&4
| Returnto zer.. SFD2176 5000 5000 FP&4
| Backtozero.. SFD8180 000 5000 FP&4
—| Backtozero.. SFD3134 000 5000 FP&4
—|:| Zero position SFDE188 10 10 FP&4
—|:| Back to zero ... SFD81%2 forward direction  forward direction  ENUM

Note: input ports, speed parameters and other parameters must be configured before using the command, and the
polarity of near point port and near point port is not supported temporarily.
The way to return to zero is different from the starting position, and the way to return to the origin is different:

€ No Z-phase signal

Ne'gaFlve Origin Pc:'5|t_|ve
limit limit
Homing speed
2
3
1
Creep speed
516
DelayW’ 4 \
Area D) Area (D)
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€ With Z-phase s

ignal

Negative
limit

Origin

Positive
limit

De

Homing speed

Creep speed

Count the Z-phase,
| —| Servo Z-phase

Area @

€ Origin signal is not limit signal

» Start position is between origin and positive limit

(1) Homing direction: negative

Negative
limit

Origin

Positive
limit

Creep speed

elay gy 4

Homing speed
2

Sls

Area @

om0

Homing in reverse direction
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(2) Homing direction: positive
Negative
limit

Delay

Origin

Homing speed

Positive
limit

Area @

Homing in forward direction

» Start position is at the positive limit

(1) Homing direction: negative
Negative
limit

Origin

2

Creep speed

elay gy 4

Sls

Positive
limit

Homing speed

Area @

(2) Homing direction: positive

Command error: homing direction configuration error, cannot homing.

Homing at positive limit
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» Start position over the hard limit
When the starting position of the worktable exceeds the positive limit, in order to prevent the collision accident
caused by the positive homing, do not perform the homing operation under this condition. The worktable must be
manually moved back between the positive and negative limits before the homing operation.

» Start position is between origin and negative limit

(1) Homing direction: negative

Negative . . Positive
.. Origin .
limit limit

4 Homing|speed 7

Area @

homing in reverse direction

(2) Homing direction: positive
Negative Oriein Positive
limit g limit

Homing spee

Area @
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homing in forward direction

» Start position is at the negative limit
(1) Homing direction: negative

Command error: homing direction configuration is error, cannot homing.

(2) Homing direction: positive

Negative . Positive
o Origin ..
limit limit

2 Homing speed 5

1
Creep speed
8 9

7
Delay

Area @ Area @

Homing at negative limit

»  Start position over the negative limit
When the starting position of the workbench exceeds the negative limit, in order to prevent the negative homing
leading to machine collision, do not perform the homing operation under this condition. You must manually move
the workbench back between the positive and negative limits, and then do the homing operation.

» Start position is at the origin
(1) Homing direction: negative
Auto-switch to forward homing inside.

(2) Homing direction: positive
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Negative . Positive
limit Origin limit
Area @
€ Origin signal is limit signal
» Start position is between positive limit and negative limit
(1) Homing direction: negative
Negative Positive
limit limit
Origin

Homing speed

Homing in reverse direction
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(2) Homing direction: positive

Negative
limit

Origin

5

reep speed

Dela 7

Homing speed

Positive
limit

Homing in forward direction

» Start position is at the negative limit

(1) Homing direction: negative

Command error: homing direction is error, cannot homing.

(2) Homing direction: positive

Negative
limit

Origin

Homing speed

Positive
limit

114




» Start position is at the positive limit

(1) Homing direction: negative

Negative Positive
limit limit
Origin

Homing speed

Delay

Homing at the positive limit

(2) Homing direction: positive

Command error: homing direction is error, cannot homing.

» Start position over the positive limit
When the starting position of the worktable exceeds the positive limit, in order to prevent the collision accident
caused by the positive homing, do not perform the homing operation under this condition. The worktable must be
manually moved back between the positive and negative limits before the homing operation.

» Start position over the negative limit
When the starting position of the worktable exceeds the negative limit, in order to prevent the collision accident
caused by the positive homing, do not perform the homing operation under this condition. The worktable must be
manually moved back between the positive and negative limits before the homing operation.
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5-1-2-15. Gear binding [A_ GEARIN]

(1) Overview

Bind the master axis (or encoder axis) to the slave axis for synchronous movement.

Gear binding [A_ GEARIN]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 16-bit, single word
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y|M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

Mo S0 D D (Y H

M } A_GEARIN DO D50 M1 KO

SO specifies the input parameter start address, occupies the register SO~S0+23

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis terminal number

When MO is from OFF—ON, bind the master axis SO to the position of the slave axis S3 for synchronous

movement

S0+1=0, the slave axis is synchronized with the given value (D20016 + 200 * N) of the master axis (N is the

axis number, starts from 0)

® S0+1=1, the slave axis is synchronized with the feedback (D20044+200*N) of the master axis (N is the axis
number, starts from 0)

® The axis can be bound during the axis movement, and the acceleration and deceleration of the binding
process are determined by SO + 12 and SO + 16

® When SO + 3 [buffer mode] is set to 0, if the slave axis executes the command during the movement, the
slave axis immediately stops the current movement and synchronizes with the master axis. When SO + 3
[buffer mode] is set to 1, if the slave axis executes the command during the movement, it will wait until the
current movement of the slave axis ends to synchronize with the master axis

® During axis binding, the electrical origin can be modified at any time by the master axis, but cannot by the
slave axis

®  After the command is executed, the single axis state (D20000+200*N) of the master axis remains unchanged,
the single axis state (D20000+200*N) of the slave axis switches to 4

® Enable the continuous update function. After the InGear signal is set ON, the modification of the numerator

and denominator of the synchronization ratio takes effect in real time. If the modification parameter is

incorrect, the continuous update function is turned off and executed according to the parameters before the

error is reported.
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(5) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Master INT16U - master axis number
S0+1 SourceType INT16U - Data source type
0: given
1: feedback
S0+2 ContinuousMode | INT16U - Continuously updated. Only supported in
V3.7.2 and up version
S0+3 BufferMode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
S0+4 Numerator FP64 - Synchronous ratio numerator
S0+8 Denominator FPo64 - Synchronous ratio denominator
S0+12 Acceleration FP64 Command Target acceleration
unit/s?
S0+16 Deceleration FPo64 Command Target deceleration
unit /s
S0+20 Jerk FP64 Command Target jerk speed, that is, the change speed of
unit /s> acceleration and deceleration
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Synchronizing
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Slave INT16U - slave axis number
Note:

The relationship between acceleration/deceleration and jerk speed is same to A MOVEA, please refer to chapter
5-1-2-7 item (5).

(6) Sequence diagram
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Trigger instruction Trigger instruction

Execute H —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the
command is executed. At the same time, the Done signal is set. Done will reset only after the command is
triggered again, otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed,
the Active signal will be set immediately. The execution of the current instruction ends. When the
instruction is executed, the Busy signal will be set. After the execution of the instruction ends, the Busy
and Active signals will be reset and the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active
signals are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the
corresponding error code is output.

(7) Application

Takes axis 0 as the master axis and axis 1 as the slave axis for given synchronous binding through A_ GEARIN, so
that the master axis can run 10000 command units at the speed of 5000 command unit/s. The acceleration and
deceleration is 25000 command unit/s?, and the jerk speed is 50000 command unit/s®. The speed of the slave axis
is 0.5 times of the master axis.

The ladder chart:

MO

X t A PWR HDO M1 KO —
A_PWR HD2 M2 K1 -

M3

M A GEARIN DO D50 M4 K1 |

M10

M A _MOVER D100 D150 M1l KO
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| Status parameter m

Data type

INT16U
INT16U
INT16U
INT16U

INT16U

BIT
BIT
BIT
BIT

| wae ]

] Status parameter [MH

Data type statement

Target relative position
FP64 The target velocity, u/s
Acceleration, u/s"2
FP&4 Minus the velocity, u/s™2
FP64 Plus acceleration, u/s™3
Donotupdate Donctupdate v | INT16U Continuously updated
Postivedrection  Posttivediecton  INT16U The direction of
intemupt intemupt INT16U The caching pattem

INT16U Emor code

BIT
BIT
BIT
BIT
BIT

space usage : 1100-D122,0150-D150,M11-M15,

Note: first enable the axis 0 and axis 1 through A PWR. When M3 is set from off to on, execute the synchronous
binding with the parameters set by the command. M1 is set to on when the binding is successful. M 10 is set from
off to on, axis 0 acts as the master axis to move in relative position, and the slave axis moves in synchronous with
the proportion of 0.5.

The execution position curve is as follows:
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[ Y.D20016

V:D20278]

12000 1 1 I T I T I 1 Ll
Master axis motion distance
10000 4 /
8000 <+ /,J/
Slave axis motion distance
5000 + (0.5 times of master axis)
f
4000 + /
2000 4
G /
-2000 4
: % : 3 4 ¢ 6 7 s
is
The speed curve is shown as below:
[ vDz0020 Y:D20220]
Master axis
5000 | - \
|
4000 L |I \
| |
3000 -+ / . \
( Slave axis speed \
2000 4 } ‘\
{ \
1000 4+ \
/ﬂ |
/ \
0 \
' 2 2 4 5
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5-1-2-16. Gear unbinding [A' GEAROUT]

(1) Overview

Desynchronize the master axis (or encoder axis) with the slave axis.

Gear unbinding [A GEAROUT]
Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

m }A_GEAROUT DO D50 M1 KO

® S0 specifies the input parameter start address, occupies the register SO~S0+7
® S1 specifies output state word start address
® S2 specifies output state bit start address, occupies the relay S2~S2+3
® S3 specifies the axis terminal number
® When MO is from OFF—ON, unbind the master axis SO with the slave axis S3
® The axis can be unbound during the axis movement, the slave axis will deceleration stop with the larger
speed between A_ GEARIN command and A GEAROUT command
®  After the command is executed, the single axis state (D20000+200*N) of the master axis remains unchanged,
the single axis state (D20000+200*N) of the slave axis switches to 1
(5) Related parameters
Input Parameter name | Data type Unit Note
parameter
SO Deceleration FP64 Command Target deceleration
unit/s?
S0+4 Jerk FP64 Command Target jerk speed, that is, the change speed of
unit /s3 acceleration/deceleration
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
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S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note

number

S3 Axis INT16U - Axis number starts from 0

Note:

The relationship between deceleration and jerk speed is same to A MOVEA, please refer to chapter 5-1-2-7 item
().
(6) Sequence diagram

Trigger the command Trigger the command

| |
execte | | i

Done

Busy

Abort

Error

1

Execute other command in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, and reset after the command is executed.
At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the command is interrupted or fault, Abort or Error signal will be set on, other signals will be reset.
In case of error, the corresponding error code will be output.

(7) Application

Takes KO as the master axis and K1 as the slave axis, synchronization coefficient is 1/1, the master axis runs at the
speed of 5000 pulse/s. The A_ GEAROUT is executed to unbind the slave axis in the motion.
The deceleration of A_ GEAROUT is 3000 pulse/s?, and the jerk speed is 10000 pulse/s>.
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| | \\ A_PWR HDO M1 KO -
A PWR HD2 M2 K1 -

M3

M A GEARIN DO D50 M4 K1

M10

M A _MOVER D100 D150 M1l KO (—

M20

i A_GEAROUT D200 D250 M2l K1 |

The command configuration is shown as below:

\ Status parameter

Data type

INT16U
INT16U
INT16U
INT16U

INT16U

BIT
BIT

space usage : 10-D23,D50-D50,M4-M8,
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FPE4
FP64

INT16U

BIT

BIT
BIT

space usage : 1200-D207,0250-D250.M21-M24,

Note: first turns on the enable of axis 0 and axis 1 through A PWR command. When M3 is from off — on,
execute the A GEARIN instruction to perform synchronous binding. After binding is successful, the instruction
completion flag M4 is set to on. The master axis will move through A MOVER. At this time, the slave axis moves
synchronously with the master axis with a binding coefficient of 1/1. During operation, set on M30,
A_GEAROUT instruction is executed to unbind.

The position curve is shown as below:
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soco f ~ T T T T T T T ]

s0000
] The master axis maintains its original moti
70000 I

50000
50000 1 ]
40000 1 ]
I Slave axis stop ]

30000 1

20000 I

Execute A_ GEAROUT

10000 -

-10000 = ]
t t t } ' t t t } t t t ' } t t t t
5 10 15
Is
Red is the master axis position curve and yellow is the slave axis position curve. After executing A GEAROUT,
the master axis maintains the original motion. The slave axis stops with the larger deceleration speed between

A_GEARIN and A_GEAROUT.

125



5-1-2-17. Simple absolute position motion [A DRVA]

(1) Overview

The command moves in absolute position.

Simple absolute position motion [A DRVA]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Target position 64-bit, four words
S1 Target speed 64-bit, four words
S2 Acceleration deceleration time 64-bit, four words
S3 Output state bit start address Bit
S4 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S¥| T | C*

SO ° ° ° ° ° ° ° °

S1 ° ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° °

S3 °

S4 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@DH

M } A DRVA DO D4 D8 M1 KO

SO specifies the target position

S1 sepcifies the target speed

S2 specifies the target acceleration/deceleration time

S3 specifies output state bit start address, occupies the relay S3~S3+1

S4 specifies the output terminal number

When MO changes from off to on, perform absolute position movement for the axis specified by S3. Its

position parameter is SO, speed parameter is S1, acceleration and deceleration parameter is S2 (Note: the unit

of acceleration and deceleration is seconds, that is, the time from initial speed to target speed)

® The usage of A DRVA is the same as that of A MOVEA instruction, the difference is A DRVA instruction
can be interrupted by other motion instructions in interrupt mode, but other motion instructions cannot be
cached in cache mode, and other motion instructions cannot be interrupted

®  After executing the instruction, the single axis state (D20000+200*N) of slave axis is 2

® The direction is determined by the target absolute position and the current position. It is positive when the

target position is greater than the current position and negative when the target position is less than the

current position

(5) Notes

A _STOP/A_HALT can be used to stop the motion.
The instruction has no error code parameters. When any error occurs, state bit Error will be ON. Common
errors include that the control mode is not CSP, and the acceleration and deceleration time is 0.
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(6) Related parameters

Input Parameter Data type Unit Note
parameter name
SO Position FP64 Command | Target position
unit
S1 Velocity FP64 Command Target speed
unit /s
S2 Time FP64 S Target acceleration/deceleration time, that is, the
time from current speed to target speed
State Parameter Data type Unit Note
parameter name
S3 Done BOOL - Instruction execution completed
S3+1 Error BOOL - Instruction execution error
Axis Parameter Data type Unit Note
number name
S4 Axis INT16U - Axis number starts from 0

(7) Application

The motor current position is 2000, it requires to move to 10000 pulses position with the speed 5000 pulse/s. the

acceleration/deceleration time is 0.5s.

Motor position diagram in absolute position mode:

The target position in the command is the absolute position from zero point to target point, so moving to the

start target position
1 | | -
"-L 2000 absolute position lﬂ;[i){lll current
) 10000 position/pulse
mmmber

position of 10000 pulses requires setting the target position 10000.

The ladder chart:

The instruction configuration:

A_PWR HDO M1 KO

A_DRVA HD10 HD14 HD18 M3 KO

127




space usage : [D10-HD13 HD14-HD17 HD18-HD21,M3-M4,

Explanation:
First enable through A PWR instruction, when M2 is from OFF—ON, move to the target position with setting
parameters.

The execution position curve is shown as below:

128



I = T R
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Start position /
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5-1-2-18. Simple relative position motion [A DRVI]

(1) Overview

The command moves in relative position.

Simple relative position motion [A DRVI]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Target position 64-bit, four words
S1 Target speed 64-bit, four words
S2 Acceleration deceleration time 64-bit, four words
S3 Output state bit start address Bit
S4 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S¥| T | C*

SO ° ° ° ° ° ° ° °

S1 ° ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° °

S3 °

S4 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO EICUENEINED H

M } A_DRVI DO D4 D8 M1 KO

SO specifies the target position

S1 sepcifies the target speed

S2 specifies the target acceleration/deceleration time

S3 specifies output state bit start address, occupies the relay S3~S3+1

S4 specifies the output terminal number

When MO changes from off to on, perform relative position movement for the axis specified by S3. Its

position parameter is SO, speed parameter is S1, acceleration and deceleration parameter is S2 (Note: the unit

of acceleration and deceleration is seconds, that is, the time from initial speed to target speed)

® The usage of A DRVI is the same as that of A MOVER instruction, the difference is A DRVI instruction
can be interrupted by other motion instructions in interrupt mode, but other motion instructions cannot be
cached in cache mode, and other motion instructions cannot be interrupted

®  After executing the instruction, the single axis state (D20000+200*N) of slave axis is 2

® The direction is determined by the positive/negative of the target position.

(5) Notes

A STOP/A_HALT can be used to stop the motion.
The instruction has no error code parameters. When any error occurs, state bit Error will be ON. Common
errors include that the control mode is not CSP, and the acceleration and deceleration time is 0.
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(6) Related parameters

Input Parameter Data type Unit Note
parameter name
SO Position FP64 Command | Target position
unit
S1 Velocity FP64 Command Target speed
unit /s
S2 Time FP64 S Target acceleration/deceleration time, that is, the
time from current speed to target speed
State Parameter Data type Unit Note
parameter name
S3 Done BOOL - Instruction execution completed
S3+1 Error BOOL - Instruction execution error
Axis Parameter Data type Unit Note
number name
S4 Axis INT16U - Axis number starts from 0

(7) Application

The motor present position is 2000, it requires to move to 10000 pulses position at the speed of 5000 pulse/s

through A_DRVI instruction. The acceleration/deceleration time is 0.5s.

The motor position diagram in relative position mode:

start target position
] |
2000 10000 curr;t
relative — 3 v
position 8000 position/pulse
mmmber

The present position is 2000, it needs to send 8000 pulses to move to 10000 pulses position in relative mode.

The ladder chart is shown as below:

WP

M2
il

A_PWR HDO M1 KO

A_DRVI HD10 HD14 HD18 M3 KO

The instruction configuration is shown as below:

131




space usage : ID10-HD13.HD14-HD17.HD18-HD21,M3-M4,

Explanation:

First turn on the enable through A PWR instruction. When M2 is from OFF—ON, it moves to the target position
with setting parameters.

The execution position curve is shown as the following:
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5-1-2-19. Probe function [A PROBE, A PROBE 1,A PROBE 2]

(1) Overview

The probe function is the position latch function, which latches the current position when the command is

triggered.

Probe function [A PROBE]

Execution Normally ON/OFF coil Suitable XDH, XLH
condition

Firmware V3.6.1b and above Software 3.7.4 and above
Probe function [A PROBE 1]

Execution Normally ON/OFF coil Suitable XDH, XLH
condition

Firmware V3.7.2 and above Software 3.7.14 and above
Probe function [A PROBE 2]

Execution Normally ON/OFF coil Suitable XDH, XLH
condition

Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 16-bit, single word

S1 Output state word start address 16-bit, single word

S2 Output state bit start address Bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

EDIEMENIE),

-

SO specifies input parameter start address, occupies the register SO~S0+24

S1 specifies output state word start address, occupies the register S1~S1+11

S2 specifies output state bit start address, occupies the relay S2~S2+3

S3 specifies the axis terminal number, only can select EtherCAT axis

When MO is from OFF—ON, turn on the probe for the axis specified by S3. Write the current position value
to the latch register

It needs to distribute the specified axis Ethercat parameter 60B8h, 60B9h, 60Bah, 60BBh, 60BCh, 60BDh to
the PDO mapping (60BAh~60BDh are distributed as the probe using condition, the PDO size cannot over 32
bytes). At present, only the signal from the slave station is supported as the probe trigger source. See
EtherCAT motion control manual for the configuration mode of PDO.

It takes a certain time from the generation of external trigger signal to the driver receiving signal and position
locking. Therefore, the value of probe locking must have an error with the theoretical value. The error is
related to the motor speed, hardware performance and software processing

After executing the instruction, the slave station single axis state (D20000+200*N) keeps unchanged

| } A_PROBE DO D50 M1 KO
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I\}/IO @@@DH

| } A_PROBE_1 HDO DO M1 KO

To use the command, 60B8h, 60B9h, 60BAh and 60BBh in the EtherCAT parameters of the specified axis
need to be assigned to the PDO mapping
Others are the same as A PROBE instruction

1\140 @@@H

| } A_PROBE_2 HDO DO M1 KO

To use the command, 60B8h, 60B9h, 60BAh and 60BBh in the EtherCAT parameters of the specified axis
need to be assigned to the PDO mapping
Others are the same as A_ PROBE instruction

(5) Notes

Only one probe command can be written for the same axis, otherwise double coils will be generated

When probe 1 and probe 2 are enabled at the same time, the position will not be refreshed until both probes
are triggered

When the trigger source is the master station, the trigger signal needs to select the corresponding external
interrupt port, and there needs to be a corresponding external interrupt program in the program (see the
example at the end of this section for specific use)

When the pulse axis and encoder axis use this command, they need to connect the encoder externally and use
the high-speed counting command, and need to set the parameters of the probe in the axis configuration (only
V3.7.2 and above versions support the encoder axis).

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Index INT16U - Probe number
0: probe 1
1: probe 2
2: probe 1 and probe 2
S0+1 Sourcel INT16U - Probe 1 trigger source

0: slave station
1: main station

S0+2 Edgel INT16U - Probe 1 trigger edge
0: rising edge
1: falling edge

S0+3 Signall INT16U - Probe 1 trigger signal

: external signal

: Z phase signal

: external interrupt 0, X2

: external interrupt 1, X3

: external interrupt 2, X4

: external interrupt 3, X5

: external interrupt 4, X6

: external interrupt 5, X7

: external interrupt 6, X10
: external interrupt 7, X11
10: external interrupt 8, X12
11: external interrupt 9, X13

O 001NN KW — O

S0+4 WindowStart1 FP64 Command Probe 1 window start position
unit

S0+8 WindowEnd1 FPo64 Command Probe 1 window end position
unit
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Input Parameter name | Data type Unit Note
parameter
S0+12 WindowUsed1 INT16U - Window index
0: not use window
1: use window
S0+13 Source?2 INT16U - Probe 2 trigger source
0: slave station
1: main station
S0+14 Edge2 INT16U - Probe 2 trigger edge
0: rising edge
1: falling edge
S0+15 Signal2 INT16U - Probe 2 trigger signal
0: external signal
1: Z phase signal
2: external interrupt 0, X2
3: external interrupt 1, X3
4: external interrupt 2, X4
5: external interrupt 3, X5
6: external interrupt 4, X6
7: external interrupt 5, X7
8: external interrupt 6, X10
9: external interrupt 7, X11
10: external interrupt 8, X12
11: external interrupt 9, X13
S0+16 WindowStart2 FP64 Command Probe 2 window start position
unit
S0+20 WindowEnd2 FP64 Command Probe 2 window end position
unit
S0+24 WindowUsed2 INT16U - Window index
0: not use window
1: use window
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+4 Positionl FP64 Corllllr?;[and Probe 1 latch position
S1+8 Position2 FP64 Corllllrrlliqtand Probe 2 latch position
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - The axis number starts from 0
Note:

The window of the probe represents the range of the latch position. When the window is enabled, only the current

position when the probe is triggered is written to the latch position within the window range.

A PROBE 1,A PROBE 2

Input Name Data type Unit Note
parameter
SO Source INT16U - trigger source

0: slave station
1: main station
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Input Name Data type Unit Note
parameter
S0+1 Edge INT16U - trigger edge
0: rising edge
1: falling edge
S0+2 Signal INT16U - trigger signal
0: external signal
1: Z phase signal
2: external interrupt 0, X2
3: external interrupt 1, X3
4: external interrupt 2, X4
5: external interrupt 3, X5
6: external interrupt 4, X6
7: external interrupt 5, X7
8: external interrupt 6, X10
9: external interrupt 7, X11
10: external interrupt 8, X12
11: external interrupt 9, X13
S0+3 WindowUsed INT16U - Window index*
0: not use window
1: use window
S0+4 WindowStart FP64 Command window start position
unit
S0+8 WindowEnd FPo64 Command window end position
unit
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+4 Position FP64 Command .
. Latch position
unit
S1+8 Vel FP64 Command Latch speed
unit/s
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - The axis number starts from 0

* Note: The window of the probe represents the range of the latch position. When the window is enabled, only the
current position when the probe is triggered will be written to the latch position within the range of the window.

(7) Sequence diagram
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Trigger the command

Execute
| 1
|

Source | | |
; ]
|
|
|
|

Done

—_—

Busy

Abort

Error

Explanation:
Generally, after the command is triggered, the Busy signal is set. Only after the edge signal of the trigger source is
detected to refresh the position, the Done signal is set and the Busy signal is reset. Only after the command is
triggered and executed again, the Done will be reset, otherwise it will not be reset automatically.
When there is an error in the instruction or the instruction is interrupted, the Error or Abort signal is set, other
signals are reset, and the corresponding error code will be output in case of error.

(8) Application
Egl: The specified axis is required to turn on the probe function, the probe trigger source is the slave station, and
the probe trigger records the current position. The ladder diagram is as follows
MO
|| A PWR HDO M1 KO

M2
|| A PROBE HD10 HD50 M3 KO

The command configuration is shown as below:
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input parameter | HD10 HD50

Effective aisnum | KO

Output parameter

Status parameter

M3

Name Addr Online value
=+ Input parameter
= Index
+—Source 1
— Edge1
— Signal1
— Window Start 1
+—WindowEnd1
Windowlsed1
— Source2
— Edge2
+— Signal2
+—WindowStart2
— WindowEnd2
— WindowUsed2
=+ Output parameter
+—EmCode
Pos1
—Pos2

I—L Chadsim o md e

HD10
HD11
HD12 risealong
HD13 estemal
HD14 0

HD18 0

HD22 isnotenabled
HD23 Slave

HD24
HD25 extemal
HD26 0

HD30 0

HD34 isnotenabled

laprobe
Slave

risealong

HD50
HD54
HD58

Data type

INT16U
INT16U
INT16U
INT16U
FPe4
FP64
INT16U
INT16U
INT16U
INT16U
FP64
FP64
INT16U

INT16U
FPe4
FPe4

statement

The probe,

Trigger source

The edge of the trigger
Signal source

Window start position
Window end position
Signal source

Trigger source

The edge of the trigger
Signal source

Window start position
Window end posttion
Signal source

Emor code

space usage : ID10-HD34 HD50-HD61,M3-M6,

Explanation:

When selecting the slave station for the probe trigger source, the expert process data is required to configure the
parameters related to the probe function 60B8h, 60B9h, 60Bah, 60BCh. After setting, trigger A PROBE

 Wite

| o ][ omes

command can start the probe, and the probe signal terminal is set by the slave station.

Take DS5C as an example, P5-62 and P5-63 are used for terminal allocation of probe function. The default value
of P5-62 is 5, that is, the terminal of probe 1 is P-, and the default value of P5-63 is 6, that is, the terminal of probe

2 is D-, probe 1 can only be allocated to P-, and probe 2 can only be allocated to D-.

When the probe is turned on, whenever the level signal of the probe terminal jumps, the probe will be triggered.
At this time, the current position value will be stored in the probe latch position (register address specified by S1 +

4 and S1 + 8 in the instruction)

Expert process data configuration is shown as below:

=-{_d PLC Config

- Lhdwo
.[& Password
.4 PLC Serial Port
™ ethernet
[ puise
[0 Module
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i EFHEAE pihssh 10M4] COE-Online ESCHFR

B EEE

S A bid]

0 il
[ |
‘ K] 70 TN

POOSER

#x1600 |

T #x1601

[ #x1802

[ #x1603

PDO =
ECE YN o
[atew T=t R0 Hepping I
¥x1601 o U nd P00 Mappung

#x1602 6.0 3rd RxPDO Mapping

#x1603 4.0 4th RxPDO Mapping

#1200 23.0 1st TxPDO Mapping 3

#x1a01 12.0 2nd TxPDO Mapping

#x1a02 120 3rd TxPDO Mapping

#x1a03 12,0 4th TxPDO Mapping

PDO Pﬁ% ke t# T

FalFFsl &b i E=E0 25

#x6040:00 2.0 0.0 Control Word UINT

#2607A: 00 4.0 2.0 TargetPosition DINT

#:60FF : 00 4.0 6.0 TargetVelocity DINT

#x6071:00 2.0 10.0 TargetTorque IRT

#x6088: 00 2.0 13.0 Touch Probe Func... UINT

WESD  WES5A WA W
i EEAEHIE pihsdl 1008 COE-Online ESCERER
EZEESE PDO Fliz=
™ s Heml #3l Fh 2% FaE M
0 HPIEHIL #:x1600 15.0 1st RxPDO Mapping 2
1 PRSI #x1601 6.0 2nd RxPDO Mapping
#x1602 6.0 3rd RxPDO Mapping
EXRC) P A0 ALl BDnO
, — [#x1a00 [23.0  [tst TuPDOMspping | |3 |
% ) nd 1x apping
FIOYER #xlal2 12,0 3rd TxPD0 Mapping
' | #x1a03 12,0 4th TxPDO Mapping
#1400 |
T #=1anl
[] #xlan2
0 #=te03 PDO mE: BN B B LB TE

Please add the PDO parameters according to the related index. As the above photo, 60B8h is added in RxPDO
#x1600. 60B9h, 60Bah, 60BCh are added in TxPDO #x1a00. (this example uses the rising edge of the probe

FalFFsl &b L3 E=E0 25
#x6041:00 2.0 0.0 Status Word UIRT
#x6064: 00 4.0 2.0 ActualPosition DINT
#1606C 00 4.0 6.0 Velocity actual ... DINT
#x6077:00 2.0 10.0 ActualTorque IRT
_#x6061 .00 1.0 12. 0 MDdeDﬂJEerati onD____SINT
#x60B9: 00 2.0 13.0 Touch Probe Status UINT
#x60BA: 00 4.0 15.0 Touch Probe Posl... DINT
#x60BC: 00 4.0 19.0 Touch Probe FPos2... DINT
ELEIRE BESA E HE B

signal, if the falling edge is used, please add 60B9h, 60BBh, 60BDh in #x1a00)

Eg2: The specified axis is required to turn on the probe function, use the rising edge of X2 port of the master
station as the trigger source, and the probe is triggered to record the current position. The ladder diagram is as

follows:
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MO
|| APWR DO M1l KO -
M100
| A _PROBE HD100 D100 M101 KO
Port X2 rising edge
FEND external interrupt
10000
IRET

The command configuration is shown as below:

Input parameter |HD100 Output parameter |D1m Status parameter M101
Effective axisnum | KO
Name Addr Online value Data type statement
=+ Input parameter
— Index HD100 1aprobe 1aprobe INT16U The probe,
+—Source 1 HD101 Slave Master INT16U Trigger source
— Edgel & risealong risealong W The edge of the trigger
| Sgnall | __ Sgnal source |
—WindowStart 1 HD104 Window start position
+—WindowEnd1 HD108 0 IZII FP84 Window end posttion
+—WindowUsed1 HD112 isnotenabled i INT16U Signal source
— Source2 HD113 Slave Slave INT16U Trigger source
— Edge2 HD114 isealong INT16U The edge of the trigger
+— Signal2 HD115 extemal INT16U Signal source
- Window Start2 HD116 FP64 Window start position
—WindowEnd2 HD120 FP64 Window end position
—Windowlsed2  HD124 i i INT16U Signal source
[=+Output parameter
+—ErCode D100 INT16U Emor code:

Pos1 D104 FP64 position 1
—Pos2 D108 FP&4 position1

[Tl Dt im mmemem b

space usage : ID100-HD124,0100-D111,M101-M104,  Wike | Ok

Explanation:

Since the master station is used as the trigger source, there should be an external interrupt program of the
corresponding port in the program, and the corresponding external interrupt needs to be selected during instruction
configuration. The relevant PDO configuration is the same as that in example 1.

After triggering the instruction and generating a rising edge at port X2, the instruction will latch the position of the
specified axis into the corresponding register.
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5-1-2-20. Periodic position control motion [A_ CYCPOS]

(1) Overview

Performs periodic position control on the specified axis.

Periodic position control motion [A CYCPOS]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @®@H

M } A_CYCPOS DO D50 M1 KO

SO specifies input parameter start address, occupies the register SO~S0+5

S1 specifies output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis terminal number

When MO changes from off to on, perform periodic position control on the axis specified by S3. After

successful execution, S2 is set to on, indicating that the axis is in periodic control state. The axis is controlled

by periodically assigning values to SO

® Before triggering the command, please ensure that the value of SO is the same as the current position,
otherwise the position will produce a step

® The periodic position control needs to periodically write the target position value into the register, and the
position change should not be too large to avoid the flying of the slave axis due to the large difference
between the given periodic position and the previous periodic position.

® A WRITE command can be used to change the target location or in combination with 19900 cycle interrupt.

After executing the instruction, set on SM1995 to trigger the interrupt and continuously accumulate the

values in the position register, so as to realize that the periodic position control. The direction is jointly

determined by the parameter target position and the current position. It is positive when the target position is

greater than the current position and negative when the target position is less than the current position.

(5) Related parameters

Input Parameter name | Data type Unit Note
parameters
SO Position FP64 Command Target position
unit
S0+4 Direction INT16U - Direction. Not supported at the moment.
S0+5 BufferMode INT16U - Buffer mode
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0: interrupt mode
1: buffer mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Incycle BOOL - Periodic control
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(6) Sequence diagram

Trigger command

Execute |_|

Incycle

Busy

Active

Abort

Error

1

Execute other command in interrupt mode

Explanation:

Trigger command, Busy and Active signals are set, and Incycle signal is set when the axis reaches periodic
control.

During cycle control, other commands are executed in interrupt mode, Abort signal is set, and Incycle, Busy and
Active signals are reset.
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5-1-2-21. Periodic speed control motion [A_ CYCVEL]

(1) Overview

Switch the servo mode to CSV mode and output the given target speed to the servo in the task cycle.

Periodic speed control motion [A CYCVEL]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

Mo @@@H

M } A_CYCVEL HDO DO M1 KO

SO specifies input parameter start address

S1 specifies output state word start address

S2 specifies output state bit start address

S3 specifies the axis terminal number

When MO changes from off — on, perform periodic speed motion control on the axis specified by S3. After
successful execution, S2 is set, indicating that the target axis is in periodic control state, and the axis speed is
controlled by periodically assigning values to SO

(5) Notes

® The switching mode is issued by the controller, but the actual switching time is determined by the servo

® Executing the motion command can switch the servo to CSP mode, but it needs to meet the current feedback
speed of three cycles <= maximum speed * 0.1

® The last mode is still running between the start of mode switching and the success of mode switching

® The command is not supported by the pulse axis

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Velocity FP64 Command Target speed
unit/s
S0+4 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
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Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Incycle BOOL - Periodic control
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

Trigger command

Execute |_|

Incycle

Busy

Active

Abort

Error

1

Execute other command in interrupt mode

Explanation:

Trigger command, Busy and Active signals are set, and Incycle signal is set when the axis reaches periodic
control.

During cycle control, other commands are executed in interrupt mode, Abort signal is set, and Incycle signal is
reset.

(8) Application

For example, the servo is required to run at the speed of 131072 pulse/s in CSV mode, and then increase the speed
by 131072 pulse/s every 5 seconds. When the speed reaches 3 times the initial speed, it will continue to run at this
speed. The ladder diagram is shown in the following figure:
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N | A_PWR D100 M101 K1 }
M200

i }A_CYCVEL HD200 D200 M201 K1 }
M201

| | TMR TO K50 K100 }
TDO K50

|=| } EDMOV K262144 HD200 #
TDO K100

=] } EDMOV K393216 HD200 }

The command configuration is shown as below:

Input parameter |H0200 Output parameter | D200 Status parameter ~ M201

Effective axisrum K1

Name Addr Oniline value Offline value Data type statement

(= Input parameter

| L bufferMode HD INT16U Thc cad'lng pattem
Iii—Oulput parameter
| EnCode D200 INT16U Eor code
= Status parameter
FinCycle BIT syme

I Busy BIT busy
BIT active
BIT Intemupt status
BIT Ermor status

space usage : ID200-HD204,0200-D200,M201-M205,

Explanation:

Turn M100 from off — on to enable the axis. When M200 from off — on, trigger the periodic speed control
command, the axis switches to CSV mode and runs at a uniform speed of 131072. When the axis reaches the
synchronous state, start timing. When 5s timing reached, assign the speed 262144 to the register of the
corresponding cycle speed of CYCVEL command. The axis immediately accelerates to the speed value and runs
at a uniform speed. When 10s timing reached, the operation and axis action are the same as above.

The speed curve is shown as below:
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5-1-2-22. Periodic torque control motion [A_ CYCTRQ]

(1) Overview

Switch the servo mode to CST mode and output the given target torque to the servo in the task cycle.

Periodic torque control motion [A CYCTRQ)]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software 3.7.4 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 64-bit, four words
S1 Output state word start address 16-bit, single word
S2 Output state bit start address Bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

Mo @@@H

M } A_CYCTRQ HDO DO M1 KO

SO specifies input parameter start address

S1 specifies output state word start address

S2 specifies output state bit start address

S3 specifies the axis terminal number

When MO changes from off to on, perform periodic torque motion control on the axis specified by S3.
After successful execution, S2 is set on, indicating that the target axis is in periodic control state, and the
control of the axis is achieved by periodically assigning values to SO.

® |t needs to assign 6080h in EtherCAT parameters of the specified axis to PDO mapping to make [maximum
speed limit] effective

(5) Notes

® The switching mode is issued by the controller, but the actual switching time is determined by the servo

® Executing the motion command can switch the servo to CSP mode, which needs to meet the current feedback
speed of three cycles <= maximum speed * 0.1

® The last mode is still running between the start of mode switching and the success of mode switching

® The command is not supported by the pulse axis

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Trq FP64 0.1% Target torque
S0+4 Maxvel FPo64 Rpm Max speed limit
S0+8 BufferMode INT16U - Buffer mode

148




Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Incycle BOOL - Periodic control
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

Explanation:
Trigger command, Busy and Active signals are set, and Incycle signal is set when the axis reaches periodic

control.

During cycle control, other commands are executed in interrupt mode, Abort signal is set, and Incycle signal is

reset.

Execute

Incycle

Active

(8) Application

For example, the servo is required to operate at 15% of the rated torque in CST mode, and then increase the speed
by 5% of the rated torque every 5 seconds. When the torque reaches 3 times of the initial speed, it will continue to

Busy

Error

Trigger command

-

Abort

1

Execute other command in interrupt mode

operate at this torque. The ladder diagram is shown in the following figure:
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M100

| } APWR D100 M101 K1 }
M200

n }A_CYCTRQ HD200 D200 M201 K1 }
M201

| ‘ TMR TO K50 K100 }
TDO K50

=] } EDMOV K20 HD200 \—
TDO K100

|=| ‘ EDMOV K25 HD200 }

Input parameter |HD2UJ Output parameter | D200 Status parameter m201

Effective adsnum K1

Name Addr Online value Offline value Data type statement

=~ Input parameter

-E___EE-

| | Limtvel HD204 Maximum speed imit
| L bufferMode HD208 memm 'rltenu;t INT16U The caching pattem

I$POutput parameter
| L-EnCode D200 INT16U Eror code

é)— Status parameter

BIT
BIT
BIT
BIT
BIT

space usage : ID200-HD208,0200-D200,M201-M205,

Explanation:

Turn M100 from off — on and enable the axis. When M200 is from off — on, trigger the periodic torque
control command, the axis switches to CST mode and runs at a uniform speed of 15% of the rated torque. When
the axis reaches the synchronous state, the timing starts. When 5s is timed, assign 20% of the rated torque to the
register of the corresponding periodic torque of CYCTRQ command, and the axis immediately accelerates to the
torque value and runs at a uniform speed. When 10s is counted, the operation and axis action are the same as
above.

The speed curve is shown as below:
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5-1-2-23. Multiple speed shift [A PLSR]

(1) Overview

The command will perform multiple speed motion as the setting parameters.

Multiple speed shift [A PLSR]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand
Operand Function Type
SO Input parameter start address of each section of motion | 32-bit, double words
S1 Input public parameter start address 32-bit, double words
S2 Output parameter start address 16-bit, single word
S3 Output state bit start address bit
S4 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*

SO ° ° ° ° ° ° ° °

S1 ° ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° °

S3 °

S4 L L

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

‘ MO @ @@H

| M }A_PLSR HDO HD10 HD20 M1 KO

® SO specifies [input start address of each segment of motion] and occupies the registers SO~S0+18+10*N
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S1 specifies [input public parameter start address] and occupies registers S1~S1+20
S2 specifies [start address of output parameter]|

S3 specifies [start address of output state]

S4 specifies [axis port number]

) Note

When the speed is set to 0, it is executed at the default speed

o0 0

speed or decelerates from the default speed to 0

® At present, only 10 axes (axis 0~9) are supported, and the maximum number of segments for each axis is

100

If the start and end speeds are set, the speed will generate a step at the start and end of the movement
Acceleration and deceleration time refers to the time when the speed accelerates from 0 to the default

® The instruction does not support cache mode, but can be interrupted

(6) Related parameters

Input parameter

Parameter name

Data type

Unit

Note

S0

Position

INT32U

Total motion segments

SO+10+10*(N-1)

Velocity

INT32U

Command
unit/s

Target speed

SO+12+10%(N-1)

Acceleration

INT32U

Command
unit

Target displacement

SO+14+10%(N-1)

Deceleration

INT16U

High 8-bit [waiting condition] *!

HO00: Motion completion

HO1: wait time, unit: ms

HO02: wait signal

HO03: ACT time, unit: ms

HO04: EXT signal

HO05: EXT signal or motion completion

Low 8-bit [ Wait condition register type ]
HOO0: constant

HO1: D

HO02: HD

HO03: FD

HO4: X

HO5: M

H06: HM

S0+15+10*(N-1)

Jerk

INT32U

Constant value/register value

SO+17+10*(N-1)

Continueusmode

INT16U

Low 8-bit [ Jump register type]
HO00: constant

HO1: D

HO02: HD

HO3: FD

S0+18+10*(N-1)

Direction

INT32U

Constant value

Public parameter

Parameter name

Data type

Unit

Note

S1

MotionType

INT32U

Motion mode
O-relative
1-absolute

S1+2

StartSegment

INT32U

Number of starting execution segments

S1+4

AccDecType

INT16U

Acceleration/deceleration type
0-straight line
1-S curve

S1+5

AccT

INT16U

ms

Acceleration time

S1+6

DecT

INT16U

ms

Deceleration time

S1+8

Vs

FP64

Command
unit/s

Start speed

S1+12

Ve

FP64

Command

End speed

152




unit/s
S1+16 DefaultV FP64 Command | Default speed
unit/s
S1+20 SendMode INT16U - Sending mode *?
0-completion mode
1-Follow-up mode
Output parameter | Parameter name | Data type Unit Note
S2 ErrCode INT16U - Command error code
S2+1 INT16U - Current execution segment number
State parameter | Parameter name | Data type Unit Note
S3 Done BOOL - Command execution completed
S3+1 Busy BOOL - Instruction is executing
S3+2 Active BOOL - Command under control
S3+3 Abort BOOL - Instruction interrupted
S3+4 Error BOOL - Command execution error
Axis number Parameter name | Data type Unit Note
S3 Axis INT16U - Axis number. start from 0

*1: Waiting condition: high 8 bits [Waiting condition]: used to specify when to enter the next motion
segment.

HO00: Motion completion: After executing the set position of this segment, immediately jump to the next specified
motion segment.

HO1: wait time: start timing after the current movement is completed, and immediately jump to the specified
movement segment when the time arrived.

HO02: wait signal: after the current movement is completed, start to wait for the bit signal. When the bit signal is
set to ON, immediately jump to the specified movement segment.

HO3: ACT time: after the current motion segment executes the motion specified by ACT time, whether the current
motion is completed or not, it immediately jumps to the specified motion segment.

HO04: EXT signal: in the current movement, if the external signal is set to ON, it will immediately jump to the
specified movement. If the external signal has not been set to ON after the completion of the current motion
segment, continue to wait for the signal.

HO5: EXT signal or motion completion: set the bit signal to ON, or the motion is completed, and jump to the

specified motion segment.

*2: Sending mode:
Segment 3

Completion mode:
Segment 2
~ Segment 1 Segment 4

Except for the last segment of pulse, each pulse segment is composed of rising or falling part and stable part.
The last segment of pulse consists of rising or falling part, stable part.

1

Segment 1 Segment 2 Segment 3 Segment 4

Follow-up mode:

When the number of pulses in this segment is sent, it has switched to the speed of the subsequent segment. Except
for the first pulse segment, each pulse segment is composed of a stable part, an rising or falling part.
The first pulse segment consists of rising or falling part, stable part.
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(6) Sequence diagram

Trigger command

-

Execute

Trigger command

2

Done

Busy

Active

Abort

Error

Explain:

1

Execute other instructions in interrupt mode

In general, after the command is triggered, Busy and Active signals are set ON, and reset after the command is
executed. At the same time, the Done signal is set ON. Only after the command is triggered again can Done be
reset, otherwise it will not be reset automatically.

During the execution of the command, if a new command is triggered in the interrupt mode, the Busy and Active
signals are immediately reset and the Abort signal is set ON.

When there is an error in the command, the Error signal is set ON, other signals are reset, and the corresponding

error code is output.

(7) Application

For example, it is necessary to send three segments of consecutive pulses to axis 0. The pulse frequency, pulse
number, acceleration and deceleration of each segment are shown in the following table:

Name Frequency Pulse number
Segment 1 1000 2000
Segment 2 200 1000
Segment 3 2000 6000
Acceleration/deceleration accelerate to 1000 in 1000ms
The ladder chart:
1 ‘ A PWR D0 M1 KO

M10 ‘
I ‘

A_PLSR HD10 HD200 D10 M11 KO

Parameter configuration:
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Muki Input start address Outpt start address | D10 || State: |[M11

HD200
Roll Number KD Start segement - 0 Parameter

Add Delete Up Down

Speed equivalent Wait Condition TJump to
1 1000 2000 IBENFERG KD ]
2 200 1000 EEh A, D i
3 6000

Space: HD10-HD49

| ReadFrom PLC | | WreToPLC | | OK | | Cancel |
S—
A_PLSRInstruction parameter configuration

Input parameter: HD200 Output parameter: D10 Status parameter:  M11
Effective ads num: KD
Name Addr Online value Offline value Data type statement ~
(= Input parameter

I~ Motion Type HD200 relative relative INT32U Motion mode (relative /...

— StartSegment HD202 0 0 INT32U Number of initial execut...

— AccDecType HD204 straightline straightline INT16U Acceleration and decel...

—aceT HD205 0 1000 INT16U Acceleration time

—decT HD206 0 1000 INT16U Deceleration time

vs HD208 0 0 FP64 Initial speed

—ve HD212 0 0 FP64 stop speed

—defauttV HD216 0 1000 FP64 Default speed

—sendMode HD220 completionmode completionmode INT16U Sending mode {complet...
[=-Output parameter

|- EnCode D10 0 INT16U Instruction error code

L CurSegment D11 0 INT16U Current execution segm...
[=}- Status parameter

|- Done M11 False BIT Completion status

- Busy M12 False BIT busy

f- Active M13 False BIT active

- Abort M14 False BIT Interupt status v
space usage : ID200-HD220 D10-D11 M11-M15 | ok || Cacel |

Note: Acceleration and deceleration time refers to the time when the speed accelerates from 0 to the default speed.

Enable the axis through A PWR. After the enabling is successful, turn M10 from OFF to ON, and trigger
A _PLSR command, which will execute three pulse segments according to the set parameters. If the start speed
and the end speed are set, the speed will generate a step during and after execution, from 0 to the start speed, and
from the end speed to 0. Acceleration and deceleration time refers to the time it takes for the axis speed 0 to the
default speed and from the default speed to 0.

The setting speed curve during execution is shown in the following figure:
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5-1-2-24. Variable speed output [A PLSF]

(1) Overview
The Command will move at the set speed.
Variable speed output [A PLSF]
Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand

Operand Function Type
S0 Motion speed register address 32-bit, double words
S1 Input parameter start address 16-bit, single word

S2 Output state word start address 16-bit, single word

S3 Output state bit start address bit

S4 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D|QD | X|Y | M*| S| T* | C*

SO ° ° ° ° ° ° ° °

S1 ° ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° °

S3 °

S4 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action
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MO
m

Y D DEDED

}A_PLSF HDO HD10 DO M1 KO

H

® S0 specify the [ motion speed]
®  S1 specify the [input parameter start address] , occupy the register S1~S1+4
®  S2 specify the [output state word start address ]
® S3 specify the [output state bit start address] , occupy the register S3~S3-+4
®  S4 specify the [axis terminal number]
(5) Note
® Speed value takes effect in real time
® [fthe default speed is set to 0, the step method is used for speed planning
® Acceleration and deceleration time refers to the time when the speed accelerates to the default speed or
decelerates from the default speed to 0
® The instruction does not support cache mode, but can be interrupted
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
SO Vel INT32S Command Motion speed value
unit/s
S1 AccDecType INT16U - Acceleration/deceleration type
0-straight line
1-S curve
S1+1 AccT INT16U ms Acceleration time
S1+2 DecT INT16U ms Deceleration time
S1+4 DefaultVel INT32U Command Default speed
unit/s
Output Parameter name | Data type Unit Note
parameter
S2 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S3 Invel BOOL - Command execution completed
S3+1 Busy BOOL - Instruction is executing
S3+2 Active BOOL - Command under control
S3+3 Abort BOOL - Instruction interrupted
S3+4 Error BOOL - Command execution error
Axis Parameter name | Data type Unit Note
number
S4 Axis INT16U - Axis number. Start from 0

(6) Sequence diagram
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Trigger command

Execute |_|

Busy

Active

Abort

Error

Interrupt by the command

Explain:

In general, after the command is triggered, Busy and Active signals are set ON. When the speed reaches the target
speed set by the parameter, the Invel is set ON, while Busy and Active also remain ON.

In the process of instruction execution, if a new instruction is triggered in the interrupt mode, the Invel, Busy and
Active signals are immediately reset and the Abort signal is set ON.

When there is an error in the command, the Error signal is set ON, other signals are reset, and the corresponding
error code is output.

(7) Application
Example: axis 0 moved to point B at a speed of 1000, move from point B to point C at a speed of 3000, and stop
at point C. Three points A, B and C are on the same screw rod, and both points B and C are equipped with
proximity switches.
The ladder diagram is as follows:

MO

- A_PWR DO M1 KO k
M10

—m—{ A_PLSF HD10 HD200 D10 M1l KO k
X45

A DMOV K3000 HD10 k
X46

—m—{ A_STOP HD300 D300 M301 KO k

Parameter configurations:
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A_PLSFInstruction parameter configuration

Input parameter: HD10 Input parameter: HD200 Output parameter: D10
Status parsmeter:  M11 Effective adsnum: KO
Name Addr Online value Offiine value Data type statement
=+ Input parameter
| Lvel HD1D 0 1000 INT325 speed
LJ—;’- Input parameter
| | AccDecType  HD200 Linearscceleratio . Linearacceleratio... INT16U Types of acceleration and .
| FAccT HD201 0 0 INT16U Acceleration time
| FDecT HD202 0 0 INT16U Deceleration time
| DefaultVel HD204 0 0 INT32U Defaut speed
é»— Output parameter
| “EnCode D10 0 INT16U Ermor code
[ Status parameter
[~ Done M11 False BIT Completion status
I~ Busy M12 False BIT busy
|- Active M13 False BIT Running state
} Abort M14 False BIT Intemupt status
= M15 False BIT Enmor status
space usage : [D10-HD11 HD200-HD205 D10 M11-M15 Write Ok Cancel

Explanation:

Use the virtual X terminal inside the PLC as the proximity switch of B and C points, enable the axis through A
PWR commands. After confirming that the enabling is successful, turn M10 from OFF to ON, and trigger A
PLSF instruction, the instruction will move at a constant speed according to the set speed. After reaching point B,
the speed of the second segment will be transferred to the corresponding register through the data transmission
instruction, and the parameters will take effect in real time. After arriving at point C. Trigger A STOP command

to stop the action of the axis.

The speed setting is shown in the figure below:

r T T T T T T T T T T T T T T T T T T T
3000 - 3000
2000 4

Arrive at point B

ooe 1 1000

I Arrive at point C

0
T T L} I T L] L] 'i T T T F T T L] T I[ L} T T }
0 2 4 6 10 12
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5-1-2-25. Pulse follow [A FOLLOW ]

)

Overview

The Command will move as the high speed counter value.

Pulse follow [A FOLLOW]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand
Operand Function Type
S0 High speed counter register
S1 Function coefficient register start address 16-bit, single word
S2 Output state word start address 16-bit, single word
S3 Output state bit start address bit
S4 Axis output terminal number 16-bit, single word

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module System
D* |FD| TO* [ CD* [DX|DY |DM*|[ DS* | KH | D|QD[X[Y[M*]| s | T[C*

SO Only can be high speed counter
S1 ° ° ° ° ° ° ° °
S2 . ° ° ° ° ° ° °
S3 °
S4 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4)

Function and action

LG
N—r

MO @@@H

M }A_FOLLOW HSCO HDO DO M1 KO

SO specifies high-speed counting register

S1 specifies [input parameter start address] and occupies registers S1~S1+3

S2 specifies [start address of output status word]

S3 specifies [start address of output status bit] and occupies relay S3~S3+4

S4 specifies [axis port number]

Trigger command, which moves the axis specified by S4 according to the parameters set in S1 through
the count value of high-speed counting port.

Note

Multiplication coefficient/division coefficient range: -1000~1000, and not 0. Follow-up instructions
beyond this range will not be executed. The value is positive, positive motion; negative, reverse motion,
and the modification takes effect in real time.

When modify the multiplication/division coefficient during the synchronization process through upper
computer, there will be a lag in writing through the upper computer window. So the modification should
be performed through the 19900 interrupt.

FOLLOW performance parameters: 1~100, the smaller the parameter value, the smaller the follow-up
stiffness (greater delay); the larger the parameter value, the greater the stiffness (less delay).

PLC measures the input position in real time, obtains the position information through the encoder or
register, and outputs the corresponding position through the multiplication/division coefficient
proportional relationship.

This command should be used together with high-speed counting command (CNT/CNT_AB).
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(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
Hsc0 Count FP64 - High speed counter
Input Parameter name | Data type Unit Note
parameter
S1 Multiplier INT16S - Multiplication coefficient
S1+1 Divisor INT16S - Division coefficient
S14+2 FollowProperty INT16U - Follow performance parameters
S1+3 FeedForward INT16U - Follow feedforward parameters. Not supported
temporarily
Output Parameter name | Data type Unit Note
parameter
S2 ErrCode - Error code
State Parameter name | Data type Unit Note
parameter
S3 InCycle BOOL - Synchronous controlling
S3+1 Busy BOOL - Instruction is executing
S3+2 Active BOOL - Command under control
S3+3 Abort BOOL - Instruction interrupted
S3+4 Error BOOL - Command execution error
Axis Parameter name | Data type Unit Note
number
S4 Axis INT16U - Axis number, start from 0

(6) Sequence diagram
Trigger command

Execute |_

Incycle .|

A

Busy

Active

Abort

Error 1

Acceleration/deceleration

process To be interrupted

Description: trigger command, busy and active are set ON. When the axis output is synchronized with the
high-speed count, the Incycle signal is set ON.
When the command is interrupted, abort is set ON and other signals are reset.
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5-1-2-26. Cycle superposition [A_ CYCSUP]

(1) Overview

The compensation value is compensated in place in a synchronous period.

Cycle superposition [A CYCSUP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, four words

S1 Output state word start address 16-bit, single word

S2 Output state bit start address bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

W

D (D

}A_CYCSUP HDO DO M1 KO

H

SO specifies [input parameter start address] and occupies registers SO~S0+3
S1 specifies [start address of output status word]
S2 specifies [start address of output status bit] and occupies relay S2~S2+3
S3 specifies [axis port number]
When MO is turned from OFF to ON, the cycle superposition control is performed on the axis specified

by S3, and the command will superimpose the cycle position to the current position D20016 in a
synchronization cycle

Note
The superimposed value will be given to the given position of the command in a cycle.
The command is executed once and only superimposed once. The superimposed value can be modified in

The position shall not be too large, otherwise the axis step will occur.

real time, and the superimposed value of multiple execution commands will be accumulated.

D[20188+200 * NI.

(6) Related parameters

Only one command can be used for the same axis.
Enable is shut down, compensation value is canceled, and compensation value can be viewed in register

Input Parameter name | Data type Unit Note
parameter
S0 Pos FP64 Command Cycle position
unit
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
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Status Parameter name | Data type Unit Note
parameter
S2 Busy BOOL - Instruction is executing
S2+1 Active BOOL - Command under control
S2+2 Abort BOOL - Instruction interrupted
S2+3 Error BOOL - Command execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number, start from 0
(7) Sequence diagram
Execute
Busy
Active
Abort
Error

Explain:

Trigger the instruction, the busy and active are set ON, and the instruction starts to carry out periodic
superposition.

Trigger signal is OFF, busy and active are reset, abort is set ON, and cycle superposition stop.

5-1-2-27. Pitch compensation [A PITCHCOMP]

(1) Overview

Compensate the axis in real time with the set compensation value.

Pitch compensation [A PITCHCOMP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above
(2) Operand
Operand Function Type
S0 Input parameter start address 16-bit, single word
Sl Output state word start address 16-bit, single word
S2 Output state bit start address bit
S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.
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(4)

Function and action

X }A_PITCHCOMP HD10 D10 M1l KO

M10 @@@H

® S0 specifies [input parameter start address] and occupies registers SO~S0+7
® S1 specifies [start address of output status word]
® S2 specifies [start address of output status bit] and occupies relay S2~S2+2
® S3 specifies [axis port number]
® After the command is successfully executed, the output pulse will be compensated according to the set
compensation table at all times when the axis moves.
® When the user selects homing, the compensation value will be added to the position output after the
homing operation (A_ZRN, A HOME) is completed after the pitch compensation function is enabled.
® When the user selects enable to take effect, after the pitch compensation function is enabled, the
compensation value will be added to the position output after the enable operation (A PWR) is
successfully executed. If enabled, it needs to be re-enabled to make it take effect again.
® When the user chooses to take effect immediately, the compensation value will be added to the position
input/output immediately after the pitch compensation function is enabled, which may cause sudden
changes in the position display value (such as D20016 and D20044), but the position of the actual servo
motor will not change.
(5) Note
® At present, the first address data input range of FD register is positive integer 0~65535.
® No matter what effective mode, the axis state machine is required to be standstil or AxisDisabled when
the command is running.
® There can only be one command for the same axis of this command.
® The change of reverse clearance compensation cannot be set to 0, but only takes effect when the direction
is two directions.
® When one direction is selected, the forward and reverse motions are compensated only according to the
forward compensation value.
® [f the configuration parameters such as the compensation table are changed, it is necessary to execute
A PITCHCOMP again to make the changes effective.
® After returning to the original point, after enabling and immediately taking effect, the three situations will
not cause the position step of the actual output to the servo position.
® Execute the homing function during the effective period of compensation, signal busy is set ON, the
incomp is reset, and the compensation will not take effect. When the homing is completed, the
compensation will take effect again.
® [Limitation of compensation table: a total of 10 compensation tables are allowed, and the table is
one-to-one correspondence with the axis, that is, at most 10 axes have the pitch compensation function at
the same time. The format of compensation table is as follows:
S0 Number of compensation points INT16U
S0+4+12*(N-1) Compensation point position FP64
S0+8+12*(N-1) Positive compensation value FP64
S0+12+12*(N-1) Reverse compensation value FP64
® For the axis with synchronous binding relationship, the position of the slave axis will not change after the
pitch compensation function of the master axis takes effect (because the effect of pitch compensation
directly affects the input and output of the controller and driver, and the internal planning of the controller
and the interaction parameters with the user will not be affected).
® After the pitch compensation function takes effect, the position obtained by the probe command may be
different from D20016 or D20044, and the consistency of the position is not guaranteed (the actual
encoder feedback read from the motor section is applied with the pitch compensation effect, while the
user position parameters are not affected).
(6) Related parameters
Input Parameter name Data type Unit Note
parameter
S0 ActiveMode INT16U - Effective time *
0: take effect after homing

164



1: take effect after enabling
2: take effect at once
S0+1 CompDir INT16U - direction
0: single direction
1: double directions
S0+2 FirstAddressOftfdregister | INT32U - First address of compensation table
S0+4 CompScale FP64 - Reverse clearance compensation variation
Output Parameter name Data type | Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name Data type | Unit Note
parameter
S2 Incomp BOOL - In compensation
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error
Axis Parameter name Data type | Unit Note
number
S3 Axis INT16U - Axis number start from 0

(7) Sequence diagram

Execute

Incomp

Busy

Error

Explain:

Generally, when the command is triggered, the command BUSY signal is set ON. When the effective time of the
command setting comes, the incomp compensation signal is set ON, and the busy signal is still ON and will not be

reset.

Effective time

The trigger condition is OFF, the other states are reset and the compensation stop.

(8) Application

Set the effective time to take effect after enabling, the direction is one direction (at this time, the reverse clearance
compensation change is not effective), the first address of the compensation table FD is set to 0, and the reverse
clearance compensation change is set to 1 (not effective), and execute A_ MOVEA moves from 0 to positions 8,

18 and 24 respectively, and observe the actual motor position.

The ladder diagram is as follows:
MO

—

A_PWR D100 M100 KO

k

M1

—

A_PITCHCOMP HD1000 D1000 M1000 KO F

B R

A_MOVEA HD200 D200 M200 KO

%
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The command configuration:

Input parameter: HD1000 Output parameter:  D1000 Status parameter:

Erece s

Name Addr Online value Offline value Data type statement
=+ Input parameter

}—Activehﬂode HD1000 Takeeffectaftere... kwilltakeeffectaftereenabling INT16U Effective time

- CompDir HD1001 one way oneway INT16U Compensation di..
}—quduworr HD10[I2 INT32U FD first address ..

_—EE-

INT16U Emor code

BIT
BIT
BIT

space usage : |[D1000-HD1007 D1000 M1000-M1002

A_MOVEAInstruction parameter configuration
Input parameter: Output parameter: D200 Status parameter:  M200
SR
Name Addr Online value Offline value Data type statement
[=+ Input parameter
—Pos HD200 0 10 FP64 Absolute target postion
— Vel HD204 0 2 FP64 The target velocty, u/s
- Acc HD208 0 0 FP64 Acceleration, u/s™2
- Dec HD212 0 0 FP64 Minus the velocity, u/s™2
- Jerk HD216 0 0 FP64 Plus acceleration, u/s"3
—ContinuousMode  HD220 Donotupdate Donotupdate INT16U Continuously updated
- Direction HD221 Nodirection postivedirection  INT16U The direction of
L BufferMode HD222 intemupt intermupt INT16U The caching pattem
[=+Output parameter
| - EnCode D200 0 INT16U Eror code
& Status parameter
I Done M200 False BIT Completion status
- Busy M201 Falee BIT busy
- Active M202 False BIT active
|- Abort 203 False BIT Intemupt status
LEr M204 False BIT Error status
space usage : ID200-HD222 D200 M200-M204 wie [ ok ||

The compensation table:
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FDO

FD4

FDa

FDiz
FD16
FDz0
FD24
FDz23
FD32
FD36
FD40
FD44
FD4a

Note: Busy is set ON after the command is executed, and InComp is set ON after the enable is turned on. The
compensation is in effect. At this time, the compensation value is compensated to the actual motor side according
to the planning of the compensation table (the set 6064 value is consistent with the D20044 value starting from 0.
Since the number of pulses is small and 6064 fluctuates significantly, the 607 A position given to replace 6064; the
D20016 command position replaces D20044 as a more obvious curve observation). Move to the target positions of
8, 18 and 24 respectively through A MOVEA, and its actual feedback after the pitch compensation is 10, 20 and
30 (corresponding to the compensation table). After the compensation is turned off, the value of D20044 changes
to be consistent with the actual 6064 (that is, the actual position of the servo does not have a step).

L
...

..

4

0

0 ...
0

10 ...
2 ...
-1 ...
20 9. ..
2 9. ..
1 9. ..
30 . ..
6 9. ..
1 . ..

—_

D
FMEQUE 1
EMmHM=(E
fatMEE
M=o 2
e EiE
RERM2E
MESEE 3
EMMEE
faihMEE
FMEQuE 4
EatMEE
i M=E

The actual position curve when it moves to 8,18,24 is shown in the figure:
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5-1-2-28. Back lash compensation [A BACKLASHCOMP]

(1) Overview

Compensate when the axis changing direction as the set parameters.

Back lash compensation [A BACKLASHCOMP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above

(2) Operand

Operand Function Type
S0 Input parameter start address 64-bit, four words

S1 Output state word start address 16-bit, single word

S2 Output state bit start address bit

S3 Axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M10 @@@#

| A_BACKLASHCOMP HD10 D10 M1l KO

SO specifies [input parameter start address] and occupies registers SO~S0+11
S1 specifies [start address of output status word]
S2 specifies [start address of output status bit] and occupies relay S2~S2+2

S3 specifies [axis port number]

After the command is executed successfully, the actual output pulse will be compensated according to the set
S0 parameter during each reversing movement of the axis

(5) Note
® The execution shall be triggered when the axis is not enabled.
® One axis only can have one back lash comensation command.

® The command can be OFF at any time, but the compensation effect can be removed only after the axis is
disabled.

During the compensation process is not finished, the user and the actual position are inaccurate.

® During the effective period of compensation, execute the homing function, the signal busy is set ON,
incomp is reset, and the compensation will not take effect. When the homing is completed, the
compensation will take effect again.

® The function is only effective when the axis control mode is CSP, or the axis is in closed-loop control
mode, and other situations are not effective.
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(6) Related parameters

Input Parameter name Data type Unit Note
parameter
SO BecklashCompValue FP64 Command | Back lash compensation value*
unit
S0+4 BacklashCompScale FP64 - Back lash compensation value variation *
S0+8 ActiveMode INT16U - Effective time
0: take effect after homing
1: take effect after enabled
S0+9 FirstCompDir INT16U - Motion direction
0: not compensate
1: negative compensation
2: positive compensation
S0+10 Reserved INT32U - -
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name Data type Unit Note
parameter
S2 Incomp BOOL - In compensation
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error
Axis Parameter name Data type Unit Note
number
S3 Axis INT16U - Axis number start from 0

Note: Back lash compensation value refers to the fixed gap value between the drive side and the driven side, as

shown in the following figure:
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The variation of the back lash compensation value (gap value) represents the ratio of the gap value and the
displacement of the main motion after the reverse direction. For example, the back lash compensation value is 4,
and the variation of the back lash compensation value is 0.5. When the main movement displacement is 6, the
corresponding gap value should be 3. When the gap value reaches the set value of 4, the gap value will remain
unchanged regardless of the main motion moving.
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(7) Sequence diagram

Execute

Busy

Error

Effective time

Explain:

In general, when the command is triggered, the command BUSY signal is set ON. When the effective time of the
command setting comes, the incomp compensation signal is set ON, while the busy signal is still set and will not
be reset.

The trigger condition is OFF, the other states are reset and the compensation is stop.

(8) Application
When the back lash compensation value is set to 10 and the back lash compensation coefficient is 1, it will take
effect after homing, and the motion direction of the first compensation is positive. When its initial position is 0,
execute A MOVEA and move to 100.
The ladder diagram is as follows:

MO

— A_PWR D100 M100 KO k
M1

—W—{ A_HOME HD150 D150 M150 KO F
M2

— A_BACKLASHCOMP HD200 D200 M200 KO }*

Input parameter: |H0200 ‘ Output parameter: _DZOD | Status parameter:  M200
Hiectivemisrum: KO
Name Addr Online value Offiine value Data type statement
[+ Input parameter
| |- BackiashComp.. HD200 0 10 FP64 Backlash comp...
| |- BacklashComp.. HD204 0 1 FPE4 Backlash comp...
| |- ActiveMode HD208 Takeeffectaftere.. Takeeffectaftemetumingtoth.. INT16U Effective time
| - Reserved HD210 0 0 INT32U retain
EJ—O.rtpLK parameter
| LEnCode D200 0 INT15U Error code
= Status parameter
I InComp M200 False BIT Compensations. .
- Busy M201 False BIT busy
Ler M202 Faise BIT Eror status

space usage : ID200-HD211 D200 M200-M202 Write | Ok Cancel
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Description:

Execute the instruction in the non-enabled state, the busy signal is set ON, and execute homing A HOME/A_ZRN
after enabling. After the homing is completed, the command InComp is set ON, indicating that it is in the
compensation state. At this time, it is moving in forward direction, the compensation value will be continuously
added according to the compensation coefficient. It can be seen from the changes in the user feedback position
(such as D20044) and the actual motor position (such as 6064) that the compensation is effective. After the enable
is turned off, the compensation will be eliminated, and the user feedback position (such as D20044) and the actual
motor position (such as 6064) will also have corresponding changes.

The feedback position curve is shown in the figure:
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5-1-2-29. Update without power off [ X UPDATEPARA]

(1) Overview

After modifying the SFD parameters of axis and axis group, the parameters can be updated without power off.

Update without power off [X UPDATEPARA]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software 3.7.14 and above
(2) Operand
Operand Function Type
S0 Output state word start address 16-bit, single word
S1 Output state bit start address bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y | M*| S| T | C*
SO ° ° ° [ ° ° ° °
Sl °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.
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(4) Function and action

Mo @H

| m } X_UPDATEPARA DO M1

SO specifies [start address of output status word]

S1 specifies [start address of output status bit] and occupies relay S1~S1+2
Execute the command and constantly refresh the modified parameters

The command can only be executed when the axis state machine is invalid.

(5) Related parameters

Output Parameter name | Data type Unit Note
parameter
SO ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S1 Done BOOL - Command execution completed
S1+1 Busy BOOL - Instruction is executing
S1+2 Error BOOL - Command execution error

(6) Sequence diagram

Trigger the command Trigger the command
Execute |_| —|

Done

Busy

Error

1

Error in command executing

Explain:

When the command is triggered, the Busy signal is set ON. When the command is completed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.

5-1-3. Related coil and register

After the relevant register is modified, it will take effect after power on again.

System parameters

Address Definition Data type Initial value Note
SFD&10 Axis number INT16U 32 Setting value > Actual number of
connected axis
SFD&11 Motion control mode startup INT16U 0 0: C motion™!
mode 1: H motion
2: userdefine mode™
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SFDg14

Axis bit state start address

INT32U

20000

Axis related coil start address

SFD816

Axis word state start address

INT32U

20000

Axis related register start address

*1: C motion does not support all commands and parameters in this manual. See EtherCAT motion control user
manual for specific usage.
*2: In userdefine mode, all servos will be switched to user-defined mode, and the user can change the object word

at will.

Axis configuration parameters (N is corresponding axis number, N=0~31)

Basic parameters

Address Definition Data type Unit Initial Note
value
SFD8000+300*N | Axis type* INT16U - 0 0: Real axis
1: Virtual axis
2: Encoder axis
SFD8001+300*N | Command output | INT16U - 0 0: EtherCAT
channel 1: pulse
2: X-NET. Not supported at
the moment
SFD8002+300*N | Corresponding slave | INT16U - N Corresponding axis number
station no. * in the command
SFD8003+300*N | Display unit INT16U - 0 0: pulse
I: mm
2:°
SFD8004+300N | Pulse per rotate INT32U Pulse 131072 | The count value feedback by
number one revolution of the encoder
is set according to the actual
number of motor encoder
lines (for example, if the
motor encoder is a 17-bit
encoder, 1.e. 131072
revolution, this parameter is
set to 131072)
SFD8006+300*N | Encoder axis input| INT16U - 0 When the axis is set as the
terminal encoder axis, it is set as the
number of the encoder
corresponding to the
high-speed counting port (if
it is connected to high-speed
counting HSCO, it is set as 0;
if it is connected to
high-speed counting HSC2, it
is set as 1; if it is connected
to  high-speed  counting
HSC4, it is set as 2)
SFD8007+300*N | Gantry slave axis | INT16U - 0 0: disable
enable 1: enable
In synchronous binding, an
error from the slave axis will
not cancel the binding
relationship
SFD8008+300*N | Movement per turn FP64 Command | 131072 | Equivalent of motion. That is,
unit how many pulses are sent in
the command to turn the
motor for one turn
SFD8012+300*N | Enable the reducer INT16U - 0 0: disable
1: enable
SFD8014+300*N | Workpiece side | INT32U - 0 SFD8012 set to 1, this
coefficient of reducer parameter will take effect
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Address Definition Data type Unit Initial Note
value
*
SFD8016+300*N | Motor side | INT32U - 0 SFD8012 set to 1, this
coefficient of reducer parameter will take effect
*
SFD8018+300*N | Motion direction INT16U - 0 0: not reverse
1: reverse direction
SFD8019+300*N | Position = command | INT16U ms 0 Position given filtering.
output filter time This will cause the actual
axis motion to lag
SFD8020+300*N | Count type INT16U - 0 0: line
1: rotation. Not support at the
moment.
SFD8024+300*N | Rotation count upper FP64 Command 0 Not support at the moment
limit unit
SFD8028+300*N | Rotation count lower FP64 Command 0 Not support at the moment
limit unit
SFD8032+300*N | Back clearance FP64 Command 0 Not support at the moment
compensation value unit
SFD8036+300*N | Emergency stop | INT16U - 0 Emergency stop mode when
mode triggering emergency stop
0: given stop
1: feedback stop. When the
speed is high, the use of
feedback stop emergency
stop may lead to servo alarm
SFD8037+300*N | Stop curve type INT16U - 0 0: Acceleration continuous
1: Decelerate only
*Note:

[ENUM]: enumeration data, occupying single word register.
[axis type]: when the axis type is set to 2 (encoder axis), the encoder input port also needs to be set, and the two
parameters need to be used together. At the same time, the encoder axis can only be used as the master axis in the
binding command or cam command. The value of high-speed counting will directly affect the position of the
encoder axis and drive the slave axis to move.
[slave station number]: the slave station number and the function mapping number in the EtherCAT configuration
interface correspond to the axis number in the command, so the slave station number can be modified in the axis
configuration interface or in the EtherCAT configuration interface.
[reducer]: workpiece side coefficient: motor side coefficient = set speed: actual speed

For example, if the ratio of workpiece side coefficient to motor side coefficient is 10:1, when the set speed is 10
r/min, the actual motor speed is 1 r/min.

Probe position

Address Meaning Data type Unit Initial value Note
SFD8194+300*N | Probe encoder pulse FP64 Command 0 When wusing the probe
equivalent unit command on the encoder
axis, the equivalent value
needs to be set
Limit configuration parameters
Address Definition Data type Unit Initial value Note
SFD8040+300*N | Hard limit stop | INT16U - 0 1: Emergency stop
mode 3: deceleration stop
SFD8041+300*N | Forward hard limit | INT16U - 65535 X terminal corresponding

port

to forward hard limit
signal. The parameter is
octal, that is, the
corresponding octal of X10
terminal is 10 and the
corresponding decimal is 8

175




Address Definition Data type Unit Initial value Note
SFD8042+300*N | Forward hard limit | INT16U - 0 0: polarity not reversed
polarity 1: Polarity reversed
SFD8043+300*N | Reverse hard limit | INT16U - 65535 X terminal corresponding
port to reverse hard limit signal.
The parameter is octal, that
is, the corresponding octal
of X10 terminal is 10 and
the corresponding decimal
is 8
SFD8044+300*N | Reverse hard limit | INT16U - 0 0: polarity not reversed
polarity 1: Polarity reversed
SFD8045+300*N | Servo positive limit | INT16U - 65535 The servo positive limit is
10 sequence at the Nth position of 60FD
(only V3.7.2 and above
versions support the use of
servo limit signal)
SFD8046+300*N | Servo negative | INT16U - 65535 The servo negative limit is
limit IO sequence at the Nth position of 60FD
(only V3.7.2 and above
versions support the use of
servo limit signal)
SFD8048+300*N | Hard limit stop FPo64 Command 65536000
deceleration speed unit/s
SFD8052+300*N | Hard limit stop FPo64 Command | 10000000000 | Maximum stop distance
max  deceleration unit after hard limit triggering.
distance (if the deceleration is
greater, stop by
deceleration; if the
deceleration distance is
shorter, stop by
deceleration distance)
SFD8060+300*N | Soft limit INT16U - 0 0: disable
1: enable
SFD8061+300*N | Soft limit detection | INT16U - 0 0: detection command,
mode and stop deceleration stop
mode 1:  detection command,
emergency stop
When the detection
command D20016+ 200*N
reaches soft limit, it will
deceleration stop or
emergency stop
SFD8064+300*N | Forward limit FP64 Command | 10000000000
value of soft limit unit
SFD8068+300*N | Reverse limit value FP64 Command | -10000000000
of soft limit unit
SFD8072+300*N | Soft limit stop FP64 Command 65536000 The actual stop
deceleration speed unit /s deceleration speed is the
larger value of the
deceleration between this
parameter and the motion
command
SFD8076+300*N | Soft limit stop max FP64 Command | 10000000000 | Maximum stop distance of
deceleration unit soft  limit. @Gif  the
distance deceleration is greater, stop
by deceleration; if the
deceleration distance is
shorter, stop by
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Address

Definition

Data type

Unit

Initial value

Note

deceleration distance, and
finally stop within the soft
limit)

Performance parameters

Address

Definition

Data type

Unit

Initial value

Note

SFD8080+300*N

Max speed

FP64

Command
unit/s

6553600

If the speed parameter in
the command is higher than
the maximum speed, it will
run at the maximum speed

SFD8084+300*N

Max  acceleration

speed

FP64

Command
unit /s2

65536000

If the acceleration
parameter in the command
is higher than the maximum
acceleration, it will run at
the maximum acceleration

SFD8088+300*N

Max  deceleration

speed

FP64

Command
unit /s>

65536000

If the deceleration
parameter in the command
is higher than the maximum
deceleration, it will run at
the maximum deceleration

SFD8092+300*N

Max jerk speed

FP64

Command
unit /s3

655360000

If the jerk speed parameter
in the command is higher
than the maximum jerk
speed, it will run at the
maximum jerk speed

SFD8096+300*N

Default
percentage

speed

INT16U

100

Single axis mode does not
take effect

SFD8097+300*N

Default acceleration
speed percentage

INT16U

100

When the acceleration in
the command is set to 0, it
is executed as the highest
acceleration *  default
acceleration percentage

SFD8098+300*N

Default deceleration
speed percentage

INT16U

100

When the deceleration in
the command is set to 0, it
is executed as the
maximum deceleration *
default deceleration
percentage

SFD8099+300*N

Default jerk speed
percentage

INT16U

100

When the jerk speed in the
command is set to 0, it is
executed as the maximum
jerk speed * default jerk
speed percentage

Detection and alarm parameters

Address

Definition

Data type

Unit

Initial
value

Note

SFD8120+300*N

Position offset

alarm value

FP64

Command
unit

0

When the deviation between the
given position of the command
and the feedback position
exceeds this value, an error will
be reported.  When the
parameter is set to 0, the
position deviation alarm is not
enabled.

SFD8124+300*N

Positioning
complete width

FPo64

Command
unit

100

When the command target
position reaches the set value
and the difference from the
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Address Definition Data type Unit Initial Note
value
actual encoder position does not
exceed the positioning
completion width, the
completion flag is set to on
SFD8128+300*N | Electrical Zero FP64 Command 100 | If the current position is within
detection width unit the range of electrical origin,
M20004+50*N is set to on
SFD8132+300*N | Motion  detection FPo64 Command 100 | When the current speed is
speed value unit /s greater than the set value,
M20002+50*N is set to on
SFD8136+300*N | Motion  detection | INT16U ms 10 Filtering of motion detection,
filter that is, after the detection speed
is greater than the set value and
lasts for the detection filtering
time, the motion flag position is
on.
Max value is 10000
SFD&8137+300*N | Speed warning | INT16U - 100 | Not support at the moment
percentage
SFD8138+300*N | Acceleration INT16U - 100 | Not support at the moment
warning percentage
SFD8139+300*N | Deceleration INT16U - 100 | Not support at the moment
warning percentage
Homing configuration parameters
Address Definition Data type Unit Initial Note
value
SFD&8160+300*N | Origin port INT16U 177777 | Origin signal input terminal
number
SFD8161+300*N | Origin port polarity ENUM 0 0-high level is 1
1-low level is 1
SFD8162+300*N | Near point port INT16U 177777 | Near point signal input terminal
number. Not support at the
moment
SFD8163+300*N | Near point port ENUM 0 Not support at the moment
polarity
SFD8164+300*N | Z-phase port INT16U 177777 | Z-phase signal input terminal
SFD8165+300*N | Z-phase port ENUM 0 0-high level is 1
polarity 1-low level is 1
SFD8166+300*N | Z-phase numbers INT16U 0 Number of z-phase signals to be
detected at the origin
SFD8168+300*N | Homing high speed FP64 Command 0
unit /s
SFD8172+300*N | Homing creep FPo64 Command 0 The value needs to be smaller
speed unit /s than homing high speed and
larger than 0
SFD8176+300*N | Homing FPo64 Command 0
acceleration speed unit/s’
SFD&8180+300*N | Homing FP64 Command 0
deceleration speed unit /s?
SFD8184+300*N | Homing jerk speed FP64 Command 0
unit /s>
SFD8188+300*N | Zero point position FP64 Command 0 The position set after the
unit homing action is completed
SFD8192+300*N | Homing direction ENUM 0 The direction when the homing
action starts
0-forward
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Address Definition Data type Unit Initial Note
value
1-reverse
Pulse configuration parameters
Address Definition Data type Unit Initial Note
value
SFD8200+300*N | Pulse port INT16U 177777 | Pulse output terminal
SFD8201+300*N | Pulse direction port INT16U 177777 | Pulse direction output terminal
SFD8202+300*N | Pulse port polarity ENUM 0 0-polarity does not reverse
1-polarity reversed
SFD8203+300*N | Pulse direction port ENUM 0 0-polarity does not reverse
polarity 1-polarity reversed
Closed-loop configuration parameters
Address Definition Data type Unit Initial Note
value
SFD8204+300*N | Closed-loop switch ENUM 0 Closed loop function switch
0: OFF
1: ON
SFD8205+300*N | Closed loop ENUM 0 Closed loop position feedback
feedback data source
source type 0: bus position feedback
1: high speed count. The high
speed count terminal is set
through SFD8006+300*N
SFD8206+300*N | Encoder equivalent FP64 0 It only takes effect when the
closed-loop position feedback
source is high-speed counting.
The encoder inputs the
movement of each pulse. That
is, the movement per turn
(SFD8008 + 300*N) /encoder
pulse numbers per turn.
For example, the movement
amount per revolution set by
PLC is 10000, the closed-loop
position feedback source is
grating ruler or encoder
counting, and the high-speed
counting value of motor per
revolution is 2500. Then the
encoder equivalent value is set
to 4.
SFD8210+300*N | Proportional gain FPo64 0 Proportional gain of PID in full
closed loop control
SFD8214+300*N | Integral gain FP64 0 Integral gain of PID in full
closed loop control
SFD8218+300*N | Differential gain FP64 0 Differential gain of PID in full
closed loop control
SFD&8222+300*N | Speed feedforward FPo64 0 Full closed loop speed
gain feedforward gain
SFD8226+300*N | Feedback speed FP64 0 Full closed loop speed feedback
feedforward gain gain
SFD8230+300*N | Closed loop FP64 0 Error code 2018 is returned
maximum position when the closed-loop position
gain deviation exceeds this limit
value. When set to 0, it does not
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Address Definition Data type Unit Initial Note
value
take effect.
SFD8234+300*N | Speed forward | INT16U 0 Full closed loop speed
looking filtering feedforward filtering time
time
SFD8235+300*N | Feedback velocity | INT16U 0 Full closed loop speed feedback
filtering time filtering time
SFD8236+300*N | 2 degree free alpha FP64 0 Full closed loop 2 free degree
alpha. The range is 0 ~ 1. When
the setting value is 0,
instruction filtering is not
performed. When the setting
value is greater than 1, it is
processed as 1.
SFD8240+300*N | 2 degree  free FPo64 0 Full closed loop 2 free degree

integral time

integration time.

Axis state coil (coil start address is decided by SFD814)

Address Definition Note
M20000+50*N Axis enable ON: axis enable state
M20001+50*N Axis error ON: axis error state
M20002+50*N Axis motion ON: the axis is in motion, the current speed of the axis is greater
than the motion speed detection value and exceeds the motion
detection filtering time, and the end of the motion is set to off
M20003+50*N At the position ON: the command movement is completed, and the deviation
between the given and feedback is within the positioning
completion width
M20004+50*N At the origin ON: the axis is within the electrical origin range
M20005+50*N Speed warning Not support at the moment
M20006+50*N Acceleration Not support at the moment
warning
M20007+50*N Deceleration Not support at the moment
warning
M20008+50*N Axis motion | ON: command movement completion
completion

Axis state register (register start address is decided by SFD816)

Address Definition Data Unit Note
type
D20000+200*N | Axis state INT16U - 0: axis disable
1: axis enabled, not move
2: axis in motion (end speed is 0, include
A HALT)
3: axis in continuous motion
4: axis in synchronous motion
5: axis in homing
6: axis in deceleration stop (A_STOP)
7: axis error
8: the axis is in axis group motion
D20001+200*N | Error code INT16U - Refer to the error code
D20008+200*N | Command given pulse FP64 Pulse Current given pulse of motion command
D20012+200*N | Command end position FP64 | Command | Target position of motion command
unit
D20016+200*N | Axis given position FP64 | Command | Current given position of motion command
unit
D20020+200*N | Axis given speed FP64 | Command | Current given speed of motion command
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Address Definition Data Unit Note
type
unit /s
D20024+200*N | Axis given | FP64 | Command | Current given acceleration and deceleration
acceleration/deceleration unit /s> | of motion command
D20040+200*N | Axis feedback pulse FP64 Pulse Axis actual motion pulse
D20044+200*N | Axis feedback position FP64 | Command | Axis actual motion position
unit
D20048+200*N | Axis feedback speed FP64 | Command | Axis actual motion speed
unit /s
D20188+200*N | CYCSUP absolute | FP64 | Command | Total compensation amount of CYCSUP
position unit command

181




5-2. Axis group function

5-2-1. Command list

Command Function Chapter
G PWR Axis group enable 5-2-2-1
G _CFGAXIS Modify the composition axis 5-2-2-2
G PTP point-to-point motion 5-2-2-3
G _LINE Linear interpolation 5-2-2-4
G CIRCLE Arc interpolation 5-2-2-5
G HELICAL Spiral motion 5-2-2-6
G_MOVSUP Superimposed motion 5-2-2-7
G COMPON Compensation motion 5-2-2-8
G_COMPOFF Cancel compensation 5-2-2-9
G INTR Interrupt the motion 5-2-2-10
G GOON Continue the motion 5-2-2-11
G _PATHMODE Specify path mode selection 5-2-2-12
G PATHSEL Select machining path 5-2-2-13
G _PATHMOV Path motion 5-2-2-14
G SETOVRD Modify magnification 5-2-2-15
G _ELLIPSE Ellipse interpolation 5-2-2-16
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5-2-2. Command introduction

5-2-2-1. Axis group enable [G PWR]

(1) overview

turn on the axis group enable, make the axis group in operation state.

Axis group enable [G PWR]

Execution Normally ON/OFF coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) operand

Operand Function Type
S0 Specify the output state word start address 16-bit, single word

S1 Specify the output state bit start address Bit

S2 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
Sl °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

l\}/IO D 52 H

| } G_PWR HDO ML KO

SO0 specifies output state word start address

S1 specifies output state bit start address

S2 specifies axis group number, starts from 0. The axis number in the axis group is set through

SFD48001+300*N~SFD48006+300*N, N is axis group number.

® When MO is set to on, enable the S2 specified axis group and switch the axis group to the operable state.
Relevant axis group commands can be used only after the axis group is enabled

® After the command is executed, the single axis state of axis group (D20000+200*N) is 8, axis group state

(D46000+300*N) is 1

(5) Notes

® Enabling the axis group requires that each single axis in the axis group is in the enabled state and the axis is
in the unbound state

® After the axis group is enabled, the single axis specified by the axis group will not be able to use the single
axis command

® The single axis number specified by the axis group cannot be repeated, the axis communication channels are
consistent, the axis is in CSP mode, does not support encoder axis, and virtual axis can be set.

® Turn off the axis group enable to achieve the effect of emergency stop. When you use the axis group function
again, you need to turn on the enable again
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(6) Related parameters

Output Parameter Data type Unit Note
parameter name
SO ErrCode INT16U - Command error code
State parameter Parameter Data type Unit Note
name
S1 PwrStat BOOL - Axis group enable state
Axis number Parameter Data type Unit Note
name
S2 Axis INT16U - Axis group number starts from 0

(7) Sequence diagram

Enable ___|

Enabled J

(8) Application

L

For example, the axis group consists of axis 0, axis 1 and axis 2. It is required to enable the axis group. The ladder
diagram is as follows:

Axis group configurations:

MO

| A PWR HDO M1 KO —
A PWR HD2 M2 K1 -
A PWR HD4 M3 K2 -

M4

f | G_PWR HD6 M5 KO -

Basic configuration ~Performance parameter configuration Alarm parameter configuration Limit the configuration Interpolation configuration Looking forward to parameter

[C] parameter names

Kinematic type
Configure axi...

Configure axi...

Online value

type
ENUM

Parameter effec...

instructions

Power back on

Power back on
Power back on

Uniaxial number match, 65535 is invalid
Uniaxial number match, 65535 is invalid

Configure axi...

f onfigure axi...

] configure axi..

=[] configure axi...

] Axis group er...
] stop mode

address Offline values
SFD48000 XYZ
SFD48001
SFD48002
SFD48003

4
SFD48005 65535
SFD48006 65535
SFD48007 Is not enabled
SFD48008 Given to stop

65535
65535
Is not enabled
Given to stop

INT16U
INT16U
ENUM
ENUM

Power back on Uniaxial number match, 65535 is invalid

wer back on niaxial nu r match 1S nvahd
Power back on Uniaxial number match, 65535 is invalid
Power back on Uniaxial number match, 65535 is invalid

Power back on

Power back on

0: Given stop, the given position is unchanged when trig

The constituent axes of axis group 0 are set through SFD48001, SFD48002 and SFD48003. The axis group can be
enabled only after all constituent axes of the axis group are enabled. After the axis group is enabled, the
corresponding axis group state machine D46000 + 300*N changes to 1, indicating that the axis group is enabled.
The single axis state machine D20000 + 200*N of the axis group changes to 8, indicating that the axis is in the
axis group. Refer to chapter 5-1-3 for single axis related registers and 5-2-3 for axis group related registers.
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5-2-2-2. Modify the composition axis

(1) Overview

Modify the composition axis of the axis group.

[G CFGAXIS]

Modity the composition axis [G CFGAXIS]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 16-bit, single word

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

COMEME)

G_CFGAXIS HDO HD10 M1 KO

MO
e

-

SO specifies the input parameter start address, occupies the register SO~S0+5

S1 specifies the output state word start address

S2 specifies the output state bit start address, occupies the relay S2~S2+3

S3 specifies the axis group number

When MO is from off — on, S3 specifies the axis group and modifies the constituent axis of the axis group
with the parameters set by the user

(5) Notes

® The constituent axis does not support encoder axis and duplicate axis number, and the communication
channels of each axis of the axis group need to be consistent

®  The axis group is in motion and cannot perform G_ CFGAXIS

® The constituent axis cannot be the same as the axis number in other enabled axis groups

® The modified composition axis will be restored after PLC stop and power failure.
(6) Related parameters
Input Parameter name Data type Unit Note

parameter
SO AxisX INT16U X axis composition axis number

S0+1 AxisY INT16U Y axis composition axis number
S0+2 AxisZ INT16U Z axis composition axis number
S0+3 AxisA INT16U A axis composition axis number
S0+4 AxisB INT16U B axis composition axis number
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SO0+5 AxisC INT16U C axis composition axis number
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name Data type Unit Note
parameter
S2 Done BOOL Instruction execution completed
S2+1 Busy BOOL The instruction is being executed
S2+2 Abort BOOL Instruction is interrupted
S2+3 Error BOOL Instruction execution error
Axis number | Parameter name Data type Unit Note
S3 Axis INT16U Axis group number starts from 0

(7) Sequence diagram

Trigger command Trigger command

l
Execute |_| —|

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is executed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset
automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.
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5-2-2-3. Point to point motion [G PTP]

(1) Overview

Each axis runs to the target position at the fastest speed.

Point to point motion [G PTP]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software 3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@D@H

M } G PTP DO D50 M1 KO

SO specifies the input parameter start address, occupies the register SO~S0+31

S1 specifies the output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis group number

When MO changes from off — on, each axis of the axis group reaches the target position at the fastest speed,
and the speed uses the default speed configuration of single axis. The axis speed = max speed
(SFD8080+300*N)*default speed percentage (SFD8096+300%N).

® After executing the command, the single axis state of axis group (D20000+200*N) is 8, axis group state
(D46000+300*N) is 2.

(5) Notes

® When the G_PTP command is executed, each axis in its axis group is separated and moves to the target
position with its own track

® The instruction supports buffer. At most one instruction can be cached. When the instruction is executed in
buffer mode, it will wait for all axes in the current axis group to finish moving before executing the cached
instruction.

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO PositionX FP64 Command | X axis position. X axis number is set through
unit SFD48001+300*N.
S0+4 PositionY FP64 Command | Y axis position. Y axis number is set through
unit SFD48002+300*N.
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S0+8 PositionZ FP64 Command | Z axis position. Z axis number is set through
unit SFD48003+300*N.
S0+12 PositionA FP64 Command | A axis position. Not supported at the moment.
unit
S0+16 PositionB FPo64 Command | B axis position. Not supported at the moment.
unit
S0+20 PositionC FP64 Command | C axis position. Not supported at the moment.
unit
S0+24 Coordinate INT16U - Coordinate system. Not supported at the moment.
S0+25 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
S0+26 TransitionMode | INT16U - Transition mode. Not supported at the moment
S0+28 Transition Vel FP64 - Transition speed.
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL } Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis group number starts from 0

(7) Sequence diagram

Explanation:

Trigger command

Execute

-

Trigger command

3

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
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the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(8) Application

For example, it requires the axis group moves to the point (10000,0,0) with command G_PTP. The ladder chart is
shown as below:

MO

{ | A_PWR HDO M1 KO -
A PWR HD2 M2 K1 -
A PWR HD4 M3 K2 -

M4

f | G_PWR HD6 M5 KO -

M10

M G_PTP HDI0 HD50 M1l KO

Input parameter | Output parameter }HDSO Status parameter | M11

Hfective shaft

group no

Name Addr Online value Offline value Data type statement

- Input parameter

| Posx D0 Jo  Jw0o00  [FPs4  [PostonX |

I PosY HD14 FP64 posttion Y

|- PosZ HD18 FP64 postion Z

[ PosA HD22 FP64 posttion A

- FosB HD26 FP64 postion B

|- PosC HD30 FP64 postion C

|- CoordinateSyst.. HD34 Basecoordinatesy . INT16U Coordinate system
HD35 intemupt - INT16U The caching pattem
HD36 0 INT16U Transtion mode
HD38 0 FP64 The transition speed

HD50 INT16U Emor code

M11 False BIT
M12 False BIT
M13 False BIT
M14 False BIT

M1E Calnm DIT

space usage : ID10-HD41,HD50-HD50,M11-M15, | wae || ok || Concel

Explanation:

The relevant axis group movement command can be executed only after the axis group is enabled. The axis group
enabling requires each component axis to be enabled first. Refer to chapter 5-2-2-1 command G_PWR for details.
G_ PTP command runs to the specified point at the default speed of each constituent axis.

The default speed = max speed (SFD8080+300*N) * default speed percentage (SFD8096+300*N). Please refer to
chapter 5-1-3 for the parameter details.
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Basic configuration  Probe configuration  Limit the configuration Performance configuration  Detection and alarm configuration Return to origin configuration  Pulse configuration A closed-loop configuration

D Parameter names  address Offline values Online value type Parameter effec. instructions
] Thehighests... SFD&080 100000 100000 FPg4 Power back on
I—D Maximum acc... SFDE084 1000000 1000000 FPE4 Power back on
I—D Maximum dec... SFOS088 1000000 1000000 FP54 Power back on
I—D Maximum acc.. SFD8092 10000000 10000000 FP&4 Power back on
I—D Default speed... SFDE095 10 10 INT18U Powver back on
|—|:| Default accel... SFD80ST 10 10 INT16U Power back on
I—D Defautt decel... SFDE092 10 10 INT1EU Power back on
I—D The defaultra... SFD2099 10 10 INT16U Power back on

As the above figure, the default speed=100000 (max speed) *10% (default speed percentage) =10000. If the
maximum speed of the single axis is set low, the axis group will calculate the linear speed according to the
maximum speed of the single axis, so that the linear speed of the axis group cannot reach the target speed set in
the command.

Its running track is as follows (taking XY axis as an example):

s
UOUU = -

20000 —

-30000 L n

+ + + + + T + + + Ll
50000 -40000 -30000 -20000 -10000 0 10000

In the figure, the abscissa is X axis and the ordinate is Y axis. Coordinate starting point (- 50000, - 30000), after
G_PTP motion, the X and Y axes move to the target position (10000,0) at their respective default speeds.
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5-2-2-4. Linear interpolation [G LINE]

(1) Overview

The axis group performs spatial linear motion with the set parameters.

Linear interpolation [G LINE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@DH

M } G LINE DO D60 M1 KO

SO specifies the input parameter start address, occupies the register SO~S0+51

S1 specifies the output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis group number

When MO changes from off — on, the axis group specified by S3 performs linear interpolation at the speed,
acceleration/deceleration and jerk speed set by the user

® After the command is executed, single axis state of axis group (D20000+200*N) is 8, axis group state
(D46000+300*N) is 2.

(5) Related parameters

Input Parameter Data Unit Note
parameter name type
S0 PositionX FPo64 Command X axis position. X axis number is set through

unit SFD48001+300*N

S0+4 PositionY FP64 Command Y axis position. Y axis number is set through
unit SFD48002+300*N

S0+8 PositionZ FP64 Command Z axis position. Z axis number is set through
unit SFD48003+300*N

S0+12 PositionA FP64 Command A axis position. Not supported at the moment
unit

S0+16 PositionB FP64 Command B axis position. Not supported at the moment
unit

S0+20 PositionC FP64 Command C axis position. Not supported at the moment
unit

192



Input Parameter Data Unit Note
parameter name type

S0+24 Velocity FP64 Command Target speed
unit /s
S0+28 Acceleration FPo64 Command Target acceleration speed
unit /s
S0+32 Deceleration FP64 Command Target deceleration speed
unit /s?
S0+36 Jerk FP64 Command Target jerk speed, the change rate of
unit /s acceleration/deceleration
S0+40 Coordinate INT16U - Coordinate system. Not supported at the
moment
S0+41 Buffermode INT16U - Buffer mode

0: interrupt mode
1: buffer mode

S0+42 TransitionMode | INT16U - Transition method (currently only speed
transition is supported)
0: speed transition

S0+44 Endvel FPo64 Command End speed. Not supported at the moment
unit /s
S0+48 Transition Vel FP64 Command Transition speed
unit /s
Output Parameter Data Unit Note
parameter name type
S1 ErrCode INT16U - Command error code
State Parameter Data Unit Note
parameter name type
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis number Parameter Data Unit Note
name type
S3 Axis INT16U - Axis group number starts from 0

The relationship between acceleration, deceleration and jerk speed is the same as A MOVEA instruction,
see relevant parameters in chapter 5-1-2-7 (5) for details.

The speed, acceleration/deceleration and jerk speed parameters set by the user are all parameters of the axis
group. If the parameter set by the user is greater than the maximum parameter value of the axis group, it will
be treated as the maximum parameter value of the axis group. If the parameter value set by the user is greater
than the maximum parameter value of each single axis, the linear speed and other parameters of the axis
group will be calculated based on the maximum parameter value of the single axis.

The trajectory of G_LINE is a straight line in space, and its acceleration and deceleration parameters are the
acceleration and deceleration of axis group, which is independent of the speed direction of each single axis.
Support buffer instruction. When the buffer mode is set to 0, the instruction will interrupt the axis group
instruction in the current motion and execute a new instruction immediately. When the buffer mode is set to 1,
the instruction will enter the buffer area and wait for the execution of the currently moving instruction to end
before executing a new instruction. If the buffer is full, the buffer cannot be cached and error code 5011 is
returned.

If the acceleration, deceleration and jerk speed entered by the user are 0, the default values of the axis group
will be used:

Acceleration speed = XYZ max acceleration (SFD48024+300*N) *XYZ default acceleration percentage

(SFD48053+300*N)
Deceleration speed = XYZ max deceleration (SFD48028+300*N) *XYZ default deceleration percentage
(SFD48054+300*N)
Jerk speed = XYZ max jerk speed (SFD48032+300*N) *XYZ default jerk speed percentage
(SFD48055+300*N)

N is axis group number.
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® The transition speed parameter is only valid in the buffer mode when there are instructions in the buffer area
(the cached instructions cannot be G_PTP, and the currently executed instructions cannot be G_PTP). When
the moving instructions reach the deceleration stage and the speed is less than the transition speed, the cached
instructions will be triggered automatically, so there will be deviation from the specified track. The greater
the transition speed, the smoother the inflection point between the two lines.
(6) Sequence diagram

Trigger command Trigger command

l
Execute |_| _l

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application
(D) ladder chart:
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— FUNC1 DO MO H
MO
— A_PWR HDO M1 KO 1

A_PWR HD2 M2 K1 H

A_PWR HD4 M3 K2 H

M1 M2 M3
e e — G_PWR HD6 M4 K0 H
M4  M10
— | i G_LINE HD100 HD200 M1l KO H
M20

‘ G_LINE HD300 HD400 M21 KO H

Among them, FUNCI1 function block is used to set value for G LINE command, MO turns on the enabling of
each axis. When all three axes enabling are turned on (flag bits M1, M2 and M3 are on), turn on the axis group
enabling. After the axis group is enabled (the flag M4 is on), execute the first G LINE command when M10 is set
to on, execute the second G_LINE command when M20 is set to on.

(2) set value for command G_LINE (right click the command to set the value, or set value through C program):

9 void FUNC1( WORD W , BIT B )

10 B {

11 #define SysRegAddr_HD_D_HM_M

12 #define DFHD *(FP64*)&HD //DFHD represents a double precision floating-point number HD register
13

14 //the first G_LINE command value setting
15 DFHD[1@@] = 106e00;//command position X
16 DFHD[104] = 200000;//command position Y
17 | DFHD[124] = 20008;//command speed

18 | DFHD[128] = 100@00;//command acceleration
19 DFHD[132] = 100000;//command deceleration
20 | DFHD[136] = 200000;//command jerk speed
21 HD[141] = @;//command buffer mode

22 DFHD[148] = @;//command transition speed
23

24 //second G-LINE command value setting

25 DFHD[3@@] = 200000;//command position X
26 DFHD[304] = @;//command position Y

27 DFHD[324] = 20000;//command speed

28 DFHD[328] = 100000;//command acceleration
29 DFHD[332] = 100000;//command deceleration
30 | DFHD[336] = 200000;//command jerk speed
31 HD[341] = 1;//command buffer mode

32 DFHD[348] = @;//command transition speed
33 |}

34 -

The instruction demonstrated in this example is the linear interpolation of XY axis (the axis group type only
supports XYZ type, and the axis group of XY axis can be realized by setting the corresponding axis configuration
of Z axis as virtual axis). The movement amount of X and Y axes per cycle is 10000. The axis group can run to
(100000, 200000) at the speed of 20000 command unit/s by setting values to the parameters as shown in the figure
and turning on M10 and M20 in turn. Then run to the position (20000,0) at the speed of 20000 command unit/s.
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(3) The operation track of the axis group is shown in the figure below (where the x-axis position is the abscissa
and the y-axis position is the ordinate):

(100000, 200000 )

N\

(2000004 0)

[ 50000 100000 150000 200000

When the transition speed of the second command is set to different values, the effect is as follows:

200 + ‘/\\ 2000 +
/N ST
195 1 19% 1
// ‘
,’/ 1996 4
180 + / \,
/s N\,
/ \
s / AN 51994 1
CRELES \\ 2
/ \\ 1992 +
g N
180 1 /
// \ 930
\
N .
sl
1988 4
] vass ]
9CCICU EEéCC |32{222 1051000 |1ULDD 996‘09 33;39 100000 100200 100400
transition speed = 0 transition speed = 5000
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5-2-2-5. Circular interpolation [G CIRCLE]

(1) Overview

The axis group performs spatial arc motion with the set parameters.

Circular interpolation [G CIRCLE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

m }G_CIRCLE HDO HD100 M1 KO

SO specifies the input parameter start address, occupies the register SO~S0+79

S1 specifies the output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis group number

When MO changes from off — on, the axis group specified by S3 performs arc interpolation at the speed,
acceleration/deceleration and jerk speed set by the user

® After the command is executed, the single axis state of axis group (D20000+200*N) is 8, the axis group state
(D46000+300*N) is 2.

(5) Related parameters

Input Parameter name Data type Unit Note
parameter
S0 Mode INT16U - Arc mode (currently only three-point arc is
supported)
0: three-point arc
S0+1 PathSelected INT16U - Path selection. Not supported at the moment
S0+4 AuxiliaryX FP64 Command X axis auxiliary point position
unit X axis number is set  through
SFD48001+300*N
S0+8 AuxiliaryY FP64 Command Y axis auxiliary point position
unit Y axis number is set  through
SFD48002+300*N
S0+12 AuxiliaryZ FP64 Command Z axis auxiliary point position
unit Z axis number is  set  through
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Input Parameter name Data type Unit Note
parameter
SFD48003+300*N
S0+16 AuxiliaryA FPo64 Command A axis auxiliary point position, not supported
unit at the moment
S0+20 AuxiliaryB FP64 Command B axis auxiliary point position, not supported
unit at the moment
S0+24 AuxiliaryC FPo64 Command C axis auxiliary point position, not supported
unit at the moment
S0+28 PositionX FPo64 Command X axis target position.
unit X axis number is set  through
SFD48001+300*N
S0+32 PositionY FPo64 Command Y axis target position.
unit Y axis number is set  through
SFD48002+300*N
S0+36 PositionZ FPo64 Command Z axis target position.
unit Z axis number is set  through
SFD48003+300*N
S0+40 PositionA FPo64 Command A axis target position. Not supported at the
unit moment
S0+44 PositionB FP64 Command B axis target position. Not supported at the
unit moment
S0+48 PositionC FP64 Command C axis target position. Not supported at the
unit moment
S0+52 Velocity FPo64 Command Target speed
unit /s
S0+56 Acceleration FPo64 Command Target acceleration speed
unit /s
S0+60 Deceleration FP64 Command Target deceleration speed
unit /s
S0+64 Jerk FPo64 Command Target jerk speed, the change rate of
unit /s acceleration and deceleration
S0+68 Coordinate INT16U - Coordinate system. Not supported at the
moment
S0+69 Buffermode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
S0+70 TransitionMode INT16U - Transition method (only support speed
transition)
0: speed transition
S0+72 Endvel FP64 Command End speed. Not supported at the moment
unit /s
S0+76 Transition Vel FP64 Command Transition speed
speed/s
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name Data type Unit Note
parameter
S2 Done BOOL : Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name Data type Unit Note
number
S3 Axis INT16U - Axis group number starts from 0
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® The relationship between acceleration, deceleration and jerk speed is the same as A MOVEA instruction,
see relevant parameters in chapter 5-1-2-7 (5) for details.

® The speed, acceleration/deceleration and jerk speed parameters set by the user are all parameters of the axis
group. If the parameter set by the user is greater than the maximum parameter value of the axis group, it will
be treated as the maximum parameter value of the axis group. If the parameter value set by the user is greater
than the maximum parameter value of each single axis, the linear speed and other parameters of the axis
group will be calculated based on the maximum parameter value of the single axis.

® The trajectory of G _CIECLE is a arc in space, and its acceleration and deceleration parameters are the
acceleration and deceleration of axis group, which is independent of the speed direction of each single axis.

® The three points of the three-point arc are the current point, auxiliary point and end point respectively. The
arc will pass through the auxiliary point and finally reach the end position. The three points cannot be on the
same straight line and do not support the whole circle (that is, the current point and end point are the same
point).

® Support buffer instruction. When the buffer mode is set to 0, the instruction will interrupt the axis group
instruction in the current motion and execute a new instruction immediately. When the buffer mode is set to 1,
the instruction will enter the buffer area and wait for the execution of the currently moving instruction to end
before executing a new instruction. If the buffer is full, the buffer cannot be cached and error code 5011 is
returned.

® If the acceleration, deceleration and jerk speed entered by the user are 0, the default values of the axis group
will be used:
Acceleration speed = XYZ max acceleration (SFD48024+300*N) *XYZ default acceleration percentage
(SFD48053+300*N)
Deceleration speed = XYZ max deceleration (SFD48028+300*N) *XYZ default deceleration percentage
(SFD48054+300*N)
Jerk speed = XYZ max jerk speed (SFD48032+300*N) *XYZ default jerk speed percentage
(SFD48055+300*N).
N is axis group number.

® The transition speed parameter is only valid in the buffer mode when there are instructions in the buffer area.
When the moving instructions reach the deceleration stage and the speed is less than the transition speed, the
cached instructions will be triggered automatically, so there will be deviation from the specified track. The
greater the transition speed, the smoother the inflection point between the two curves.

(6) Sequence diagram

Trigger command Trigger command

l
Execute |_| _l

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
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Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

(1) ladder diagram

SMO

{1 FUNC1 DO MO H

MO

¥ A_PWR HDO M1 KO H
A PWR HD2 M2 K1 i
A_PWR HD4 M3 K2 H

ML M2 M3

{ — G_PWR HD6 M4 KO H

M4  M10

{1 M G_CIRCLE HD100 HD200 M11 KO

Among them, FUNC1 function block is used to set value for G CIRCLE command, MO turns on the enabling of
each axis. When all three axes enabling are turned on (flag bits M1, M2 and M3 are on), turn on the axis group
enabling. After the axis group is enabled (the flag M4 is on), when M10 is set to on, execute the G CIRCLE
command.

(2) set value for command G_CIRCLE (right click the command to set the value, or set value through C program):
9 void FUNC1( WORD W , BIT B )

16 B {
11 #define SysRegAddr HD D _HM_M
12 #define DFHD *(FP64*)&HD //DFHD represents a double precision floating-point number HD register
13
14 //G_CIRCLE command value setting
15 DFHD[1@4] 50000; //auxiliary position X
16 DFHD[1@8] = 25008;//auxiliary position Y
17 | DFHD[128]
18 | DFHD[132]
19 DFHD[152]
20 | DFHD[156]
21 | oFHD[16@)]
22 | DFHD[164]

180800;//target position X
@;//target position Y
20000; //command speed

P0; //command acceleration
100000; //command deceleration
200000; //command jerk speed

The instruction demonstrated in this example is the circular arc interpolation of XY axis (the axis group type only
supports XYZ type, and the axis group of XY axis can be realized by setting the corresponding axis configuration
of Z axis as virtual axis). The movement of X and Y axes per cycle is 10000. The axis group can run at the speed
of 20000 command units/s, passing through the auxiliary point (50000, 25000) to the end point (100000,0) by
assigning values to the parameters as shown in the figure and set ON M10.
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(3) The operation track of the axis group is shown in the figure below (where the X-axis position is the abscissa
and the Y-axis position is the ordinate):

Auxiliary point (50000,25000)
25000 4~ ’/———‘\

15000 + / \\\

10000 + / 5\

30000 -

5000 4

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
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5-2-2-6. Spiral motion [G_HELICAL]

(1) Overview

Performs spiral motion control on the specified axis group.

Spiral motion [G HELICAL ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

M } G_HELICAL HDO DO M1 KO

SO specifies the input parameter start address

S1 specifies the output state word start address

S2 specifies output state bit start address

S3 specifies the axis group number

When MO is from off — on, the spiral motion control is performed for the axis group specified by S3. Its
mode is determined by SO, the trajectory direction is jointly determined by SO + 1 and SO + 2, the spiral
height is jointly determined by SO + 40 and SO + 44, the speed is SO + 48, the acceleration and deceleration
are SO + 52, SO + 56, and the jerk speed is SO + 60

(5) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Mode INT16U - Arc mode
0: three points
1: circle center
2: radius
SO0+1 Pathselected INT16U - Path selection
0: Clockwise, radius mode inferior arc
1: Counterclockwise, radius mode, superior
arc
S0+2 Planeselected INT16U - Plane selection
0: XOY plane
1: ZOX plane
2: YOZ plane
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Input Parameter name | Data type Unit Note
parameter
S0+3 Velselected INT16U - Speed mode
0: linear speed
1: arc speed
2: axis speed
S0+4 AuxX FP64 Command Auxiliary point X1
unit
S0+8 AuxY FP64 Command Auxiliary point Y1
unit
S0+12 AuxZ FPo64 Command Auxiliary point Z1
unit
S0+16 PosX FPo64 Command Target point X2
unit
S0+20 PosY FP64 Command Target point Y2
unit
S0+24 PosZ FPo64 Command Target point Z2
unit
S0+28 PosA FPo64 Command Target point A
unit
S0+32 PosB FP64 Command Target point B
unit
S0+36 PosC FP64 Command Target point C
unit
S0+40 Pitch FP64 Command Pitch P
unit
S0+44 Count FP64 - Turns N
S0+48 Vel FPo64 Command Speed
unit /s
S0+52 Acc FP64 Command Acceleration
unit /s
S0+56 Dec FP64 Command Deceleration
unit /s
S0+60 Jerk FP64 Command Jerk speed
unit /s
S0+64 CoordinatSystem | INT16U - Coordinate system. Not supported at the
moment
S0+65 Buffer INT16U - Buffer mode
0: interrupt
1: buffer
S0+66 TransitionMode INT16U - Transition method. Not supported at the
moment
S0+68 EndVel FP64 Command End speed. Not supported at the moment
unit /s
S0+72 Transition Vel FP64 Command Transition speed
unit /s
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
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parameter

Input Parameter name | Data type Unit Note

S3 Axis INT16U - Axis number starts from 0

Note: the relationship between deceleration and jerk speed is same to command A MOVEA, refer to chapter
5-1-2-7 item (5) for details.

Parameter [plane selection] determines the plane of the arc, and the other direction is radial.

The parameter [pitch] is the lead of one revolution.

When the parameter [number of turns] is 0, the arc moves synchronously with the axial direction, and the end
point is the target point. When it is greater than 0, the system calculates the end point according to the
number of turns, pitch and starting point.

Arc mode 0 3-points:

The spiral trajectory is determined by the current position (X, Y, Z), auxiliary point (X1, Y1, Z1) and target
point (X2, Y2, Z2). In this mode, the [path selection] parameter is not effective, and the radial position in the
auxiliary point is invalid.

Taking the XOY plane as an example, the unique arc is determined on the plane according to the current
position (X, Y), auxiliary point (X1, Y1) and target point (X2, Y2) (at this time, the z-axis coordinate is
invalid), and the arc track of XOY plane is determined. After the plane trajectory is defined, the radial motion
direction is determined according to the radial coordinates, that is, the current coordinate Z of the Z axis and
the target point coordinate Z2 (the current position is in the direction of the target position). Finally, the start
point and end point distance of a single rotation in the Z-axis direction is determined by the pitch P, and the
movement stops after repeating the number of turns N times. The pitch and the number of turns jointly
determine the Z-axis coordinate of the stop position. Please refer to examples for detailed effects.

Arc mode 1 circle center:

The spiral track is determined by plane selection, path selection and axial direction. In this mode, the radial
position of auxiliary point is invalid.

Taking the XOY plane as an example, two arcs can be determined on the plane according to the current
position coordinates (X, Y), the center coordinates of auxiliary points (X1, Y1) and the end coordinates (X2,
Y?2) (at this time, the Z-axis coordinates are invalid), and then the arc trajectory of the final XOY plane is
determined by the path selection parameters. After the plane trajectory is defined, the radial motion direction
is determined by the radial coordinates, that is, the current coordinate Z of the Z axis and the target point
coordinate Z2 (the current position is in the direction of the target position). Finally, the start point and end
point distance of a single rotation in the Z-axis direction is determined by the pitch P, and the movement
stops after repeating the number of turns N times. The pitch and the number of turns jointly determine the
Z-axis coordinate of the stop position. Please refer to examples for detailed effects.

The judgment rules of clockwise and counterclockwise are: make a fist with your right hand.

The thumb is in the radial direction, the four fingers are counter-clockwise and the reverse direction is
clockwise.

Arc mode 2 radius:

The spiral track is determined by user input parameters, plane selection and path selection. In this mode, the
auxiliary point is only valid for the radial vector value.

Taking the XOY plane as an example, the Z axis coordinate absolute value (0,0, Z) is set as radius | Z | by the
auxiliary point. On the plane, two semicircles or four arcs (two superior arcs and two inferior arcs) can be
determined by the current position coordinates (X, Y), radius and end point coordinates (X2, Y2) (at this time,
the Z axis coordinates are invalid), and then the superior and inferior arcs can be selected by the path
selection parameters. The positive and negative values of the Z-axis of the auxiliary point determine the
trajectory rotation direction (positive counter-clockwise/negative closewise), which determines the final
XOY plane arc trajectory. After the plane trajectory is defined, the radial motion direction is determined by
the radial coordinates, that is, the current coordinate Z of the Z axis and the target point coordinate Z2 (the
current position is in the direction of the target position). Finally, the start point and end point distance of a
single rotation in the Z-axis direction is determined by the pitch P, and the movement stops after repeating
the number of turns N times. The pitch and the number of turns jointly determine the Z-axis coordinate of the
stop position. Please refer to examples for detailed effects.

The judgment rules of clockwise and counterclockwise are: make a fist with your right hand.

The thumb is in the radial direction, the four fingers are counter-clockwise and the reverse direction is
clockwise.
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(6) Sequence diagram

Trigger command Trigger command

Execute |_| _|

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.

When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application

® Arc mode 0 3-points:
Start point (0,0,0), target point (131072,131072,131072), auxiliary point (60000, 80000, Z1), pitch 100000,
turns number 3, perform spiral at the linear speed 100000. The ladder diagram is shown as below:

MO

| } APWR DO M1 KO }
APWR D5 M5 K2 }
APWR D10 MI10 K3 k

M100

K } G_PWR D100 M100 KO }

M1500

i } G_HELICAL HD1500 D1500 M1501 KO }

The command parameters:
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Input parameter 'HD1500 \ Output parameter | D1500 | Status parameter | M1501

o @]

Name Addr Online value Data type

(= Input parameter

+—Mode HD1500 Threepoints i INT16U

- PathSelected HD1501 Clockwise i INT16U

I—PlaneSelected  HD1502 XoY INT16U Plane selection

I VelMode HD1503 i INT16U Speed Mode
HD1504 FP64 Aundliary position X
HD1508 FP64 Aundliary position Y
HD1512 Aunxiliary position Z
HD1516 FP64 Position X
HD1520 FP64 position Y
HD1524 FP64 position Z
HD1528 FP64 position A
HD1532 FP64 position B
HD1536 FP64 position C
HD1540 100000 FP64 pitch
HD1544 3 FP64 Number of tums

Vel HD1548 100000 FP64 speed

|-_nma__ FP64 [ The acceleration |

Coc4 Dadcnm A b

i o UN1ERC n n

[ — N - O - I - I - N - B B — I — )

space usage : |[D1500-HD1575,01500-D1500,M1501-M1505,

The grabbing track of oscilloscope is as follows:

——— YD46044 Y D46048 — Y.D4B052 — Y.DA6056 —— Y.D46140
—— Y:D46144 —— Y:D46148 —— Y:D46152 —— Y:D46116
6 — 6 — T T — T T T 1 T —
10 4 ! 1 i
1 V' I E
0.8 + ! 1 -
24 24 E
0.6 4 4
& & s | ]
< < <
] e & | 1
T T T ol To 1
0.4 4 | 1 4
T 24+ 24 ]
0.2 1 | | ]
o0+ *T Tt -
T T ' ' y | ' y ' f | y ' ' ' | ' ' N y | ' y ' ' | y ' ’ y | ' M|
L e
10 20 30 40 50 60
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LABVIEW synthetic trajectory is as follows:
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The exploded views of each plan are as follows:
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Y Axis
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Action decomposition: the two axes of the XOY plane perform the plane circle action. The circle track is
determined by the coordinates of the starting point, auxiliary point and target point on the selected plane. The
circle motion is repeated for 3 times. The Z-axis moves in a straight line at a uniform speed, and the moving
distance is the number of turns x Pitch. The three axes start and stop at the same time, and the three-axis speed is
decomposed into XOY plane linear speed and Z-axis linear speed.

Note: if the number of turns is greater than 0, the actual motion trajectory of the curve does not necessarily pass
through the auxiliary point and target point.

Other parameters remain unchanged, and the running track is as follows when the number of turns is 0:
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The exploded views of each plan are as follows:

SIXY X
8 8 o o 8
e E 3 8 8
; N & 3 =
BT 1 816720, 1310720, 1310720)
target point
NL#‘(GGBGQ ,300068.0, 0.0)
/ auxiliary po
/ 00'00082 =
Aﬁ 0.0.0.0,0.0) 2| <
origrn = >
i 00'00082-
2iXA X
- 3 :
8 S = S 8
g 8 8 8 8
— — — 00.0000AT
trm (131072.0, 131072.0, 131072.0)
target point
o 00.000ST
00.00088 %
/ il 1
00.00032
00.00085
1 0.0) Q¥EBI0F (60000.0, 80000.0, 0.0)
origin auxiliary point

211



Y Axis
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target point
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/

L [ 0.0, 0.0, QB3 (60000.0, 80000.0, 0.0)

origin auxiliary point

Action decomposition: the two axes of XOY plane perform plane arc action, and the arc track is determined
by the coordinates of the starting point, auxiliary point and target point on the selected plane. The Z-axis
moves in a straight line at a uniform speed, and the moving distance is the difference between the starting
point of the Z-axis and the target point. The three axes start and stop at the same time, and the three-axis
speed is decomposed into XOY plane linear speed and Z-axis linear speed.

® Arc mode 1 circle center:
Start point (0,0,0), target point (131072,0,131072), circle center (65536,10000, Z1), pitch 100000, turn

numbers 3, execute the spiral at 100000 linear speed, and the spiral line rotates clockwise.

The command parameters are shown as below:
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Status parameter | M1501

Data type statement

HD1500 i i INT16U The circular arc model
- PathSelected ~ HD1501 i i INT16U Path selection

- PlaneSelected  HD1502 INT16U Plane selection
—VelMode HD1503 ' i INT16U Speed Mode
HD1504 FP64 Audiiary posttion X
HD1508 FP64 Awdliary posttion Y
HD1512 FP64 Aundliary position Z
HD1516 FP64 Posttion X

HD1520 FPG4 posttion Y

HD1524 FP64 postion Z

HD1528 0 FP64 posttion A

HD1532 0 FP64 posttion B

HD1536 0 FP64 posttion C

— Pitch HD1540 100000 FP64 pitch

HD1544 Number of tums
-E___EE-—

HD1552 0 The acceleration

[ P UN1ERC n n Deds i e

[== QO = Y e Y e Y Y - T T — I = =]

space usage : ID1500-HD1575,01500-D1500,M1501-M1505,

The grabbing track of oscilloscope is as follows:
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—— Y:D46144 —— Y:D46148 —— Y:D46152 —— Y:D46116
: oo : :
10 - 3.0 + 3.0 + =
i 25 1 25 | _
0.8 - I 1 ]
20 L 20 ]
06 + T T .
= 151515+ .
< < <
e 2 e
T 1.0 + 1.0 + B
0.4 + I I 7]
05 05 | N
0.2 - I I 7]
| 1 \ / \ / \
00 + 05 05 T s s ==
6 8 10 12 14 16 18 20

213



Position setting

Position feedback

Linear speed

The synthesis trajectory of LabVIEW is as follows:
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The breakdown drawing of each plane:
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Action decomposition: the two axes of the XOY plane do the plane circle action. The circle track is
determined by the starting point, center, target coordinates and path selection on the selected plane. The circle
motion is repeated for 3 times. The Z-axis moves in a straight line at a uniform speed, and the moving
distance is the number of turns x Pitch. The three axes start and stop at the same time, and the three-axis
speed is decomposed into XOY plane linear speed and Z-axis linear speed.

Note: If the number of turns is greater than 0, the actual motion trajectory of the curve does not necessarily pass
through the target point.

Other parameters remain unchanged. When the number of turns is 0, the running track is as follows:
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Action decomposition: the two axes of XOY plane do plane arc action, and the arc track is determined by the
starting point, center, target coordinates and path selection on the selected plane. The Z-axis moves in a
straight line at a uniform speed, and the moving distance is the difference between the starting point of the
Z-axis and the target point. The three axes start and stop at the same time, and the three-axis speed is
decomposed into XOY plane linear speed and Z-axis linear speed.

Note: when the number of turns is 0 and the starting and ending points are consistent, the track is a plane
circle.

Arc mode 2 radius:

Start point (0,0,0), target point (131072,131072,131072), radius 131072, pitch 100000, turns number 3,
execute the helix at 100000 linear speed, and the helix rotates counterclockwise and moves towards the target
point through the inferior arc.

The command parameters are shown as below:

Input parameter HD1500 Output parameter | D1500 Status parameter  |M1501
Effective shaft Ko
group no
Name Addr Online value Offline value Data type statement A
- Input parameter
\ FMode HD1500 Threepoints radius INT16U The circular arc model
| |-PathSelected  HD1501 Clockwise Clockwise INT16U Path selection
| |-PlaneSelected  HD1502 XoyY XoY INT16U Plane selection
| FVelMode HD1503 Linearvelocty Linearvelocity INT16U Speed Mode
| Awx HD1504 0 0 FP64 Aundiary postion X
| FAxy HD1508 0 0 FP64 Audiiary posttion Y
| FAaxz HD1512 0 131072 FP64 Audary position Z
| FPosx HD1516 0 131072 FP64 Position X
| FPosy HD1520 0 131072 FPB4 posttion Y
| FPosz HD1524 0 131072 FP64 posttion Z
| |PosA HD1528 0 0 FP64 position A
| |-PosB HD1532 0 0 FP64 postion B
| FPosC HD1536 0 0 FP64 posttion C
| FPich HD1540 0 100000 FPe4 pitch
| FCount HD1544 0 3 Number of tums
mEz ; 64 |
| FAcc HD1552 0 0 FPB4 The acceleration
Il P Un1ERC n n coc4 Dndiinn anand ¥
space usage : ID1500-HD1575,01500-D1500,M1501-M1505, Cowae || ok || cancel
The grabbing track of oscilloscope is as follows:
—— Y:D46044 Y:D46048 —— Y:D46052 —— Y:D46056 —— Y:D46140
—— Y:D46144 —— Y:D46148 —— Y:D46152 —— Y:D46116
N - - ———
ot 3T 37 ]
4 | /
08 | 21 ]
06 - | | ]
2 1€ 1421+ E
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The synthesis trajectory of LabVIEW is as follows:
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Exploded views of each plan are as follows:
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Y Axis
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Action decomposition: the two axes of the XOY plane do the plane circle action. The circle track consists of the
starting point, radius, target coordinates, rotation direction (positive and negative of Z axis) and arc type on the
selected plane. The circle motion is repeated for 3 times. The Z-axis moves in a straight line at a uniform speed,
and the moving distance is the number of turns x Pitch. The three axes start and stop at the same time, and the
three-axis speed is decomposed into XOY plane linear speed and Z-axis linear speed.

Note: if the number of turns is greater than 0, the actual motion trajectory of the curve does not necessarily pass
through the target point.

Other parameters remain unchanged. When the number of turns is 0, the running track is as follows:
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Exploded views of each plan are as follows:
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Y Axis
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Action decomposition: the two axes of XOY plane perform plane arc action. The arc track consists of the starting
point, radius, target coordinates, rotation direction (positive and negative of Z axis) and arc type on the selected
plane. The Z-axis moves in a straight line at a uniform speed, and the moving distance is the difference between
the starting point of the Z-axis and the target point. The three axes start and stop at the same time, and the
three-axis speed is decomposed into XOY plane linear speed and Z-axis linear speed.
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5-2-2-7. Superimposed motion [G_ MOVSUP]

(1) Overview

Performs superimposed motion control on the specified axis group.

Superimposed motion [G MOVSUP ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

(2) operand

Operand Function Type
S0 Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

M } G_MOVSUP HDO DO M1 KO

SO specifies the input parameter start address

S1 specifies the output state word start address

S2 specifies output state bit start address

S3 specifies the axis output terminal number

When MO changes from off to on, the superposition motion control is performed for the specified axis group
of S3. The distances of each axis are SO, SO + 4 and SO + 8 respectively, the speed is SO + 24, the
acceleration is SO + 28, the deceleration is SO + 32 and the jerk speed is SO + 36. When the command
execution is completed, S2 is set to on

(5) Notes

® The command can be carried out simultaneously with the motion command to superimpose the positions of
each axis, and the speeds of the two commands will also be superimposed at the same time.

® The compensation value for each axis only takes effect in the current motion, and is invalid after the
command ends.

® The instruction can be interrupted by the interrupted mode of the latter instruction, and it is also allowed to
follow the cached instruction.

® The effect of executing the instruction alone is consistent with that of LINE instruction.

® The latter instruction can interrupt the previous superimposed instruction.
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(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO PosX FP64 - Position X. The axis number can be set
thorugh SFD48001+300*N
S0+4 PosY FPo64 - Position Y. The axis number can be set
thorugh SFD48002+300*N
S0+8 PosZ FPo64 - Position Z. The axis number can be set
thorugh SFD48003+300*N
S0+12 PosA FP64 - Position A. Not support at the moment
S0+16 PosB FPo64 - Position B. Not support at the moment
S0+20 PosZ FP64 - Position C. Not support at the moment
S0+24 Vel FPo64 Command Speed
unit/s
S0+28 Acc FP64 Command Acceleration
unit/s?
S0+32 Dec FP64 Command Deceleration
unit/s?
S0+36 Jerk FPo64 Command Jerk speed
unit/s?
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
Status Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

*Note: the relationship between deceleration and jerk speed is same to instruction A MOVEA, refer to chapter
5-1-2-7 item (5).
(7) Sequence diagram
Trigger command Trigger command

A 74

Execute —| —|

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode
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Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done signal will reset only after the command is triggered
again, otherwise it will not reset automatically.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(8) Application

For example, the current position of each axis of the axis group is 0, the linear speed 5000 pulse/s, acceleration
and deceleration 25000 pulse/ s?, jerk speed 50000 pulse/s®, move each axis to the position of 50000, and in the
process, the position is superimposed with 20000 by linear speed 5000 pulse/s, acceleration and deceleration
10000 pulse/s?, jerk speed 20000 pulse/s. After the above movement, move to the position of 60000 at the speed
of 5000 pulses/s, acceleration and deceleration 25000 pulses/s> and jerk speed 50000 pulses/s®. The ladder
diagram is shown in the following figure:
MO

— } APWR DO M1 KO }
APWR D5 M5 K2 }
ﬂ A_PWR D10 M10 K3 k
ML M5 M10
———— } G_PWR D50 M50 KO }
M100
- } G_LINE HD100 D100 M101 KO }
M200
- } G_MOVSUP HD200 D200 M201 KO }
M101 M201 M250
| ¢ )
M250
N } G_LINE HD300 D300 M301 KO }

The command configuration is shown as below:

Input parameter HD100 Output parameter D100 Status paremeter M101
il
Name Addr Online value Offline value Data type statement "
=+ Input parameter
—PosX HD100 0 50000 FPe4 Position X
PosY HD104 0 50000 FP&4 position Y
PosZ HD108 0 50000 FP64 position Z
—PosA HD112 0 0 FP&4 position A
—PosB HD116 0 0 FP&4 position B
t—PosC HD120 0 0 FP64 position C
Vel HD124 0 5000 FP64 speed
—Acc HD128 0 25000 FP64 The acceleration
- Dec HD132 0 25000 FPE4 Reduce speed
l_
CoordinateSyst... HD140 Basecoordinatesy... Basecoordinatesy... INT16U Coordinate system
BufferMode HD141 intermupt intermupt INT16U The caching pattem
— TransitionMode ~ HD142 0 0 INT16U Transition mode
— EndVel HD144 0 0 FP64 end speed
' Transition Vel HD148 0 0 FP64 The transition speed
&+ Output parameter
L EnCode D100 0 INT16U Eror code
d'\_ Clabiin mmrmenad e ©
space usage : ID100-HD151,D100-D100.M101-M105, wae |[ ok || Cancel
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Oniine value
0

- PosY HD204 0 20000 FP64 position Y

- PosZ HD208 0 20000 FPG4 posttion Z

- PosA HD212 0 0 FP64 position A

- PosB HD216 0 0 FP64 posttion B

- PosC HD220 0 0 FP64 position C

Vel HD224 0 5000 FP64 speed

—Acc HD228 0 10000 FP64 The acceleration

o232 o [10000  [FPs4  [Reduespesd |

| Lek HD236 0 20000 FP64 With the acceleration

Output parameter

L EnCode D200 0 INT16U Eror code

Status parameter

|- Done M201 False BIT Completion status

- Busy M202 False BIT busy

- Active M203 False BIT active

(- Abort M204 False BIT Interupt status

L Cw MINE Calnm DIT Covnr b abiin b
space usage : 1D200-HD239,D200-D200,M201-M205, wie || ok || Cancel

Position X
position Y
position Z
FP64 posttion A
FP64 position B
FP64 position C
FP64 speed
25000 FP64 The acceleration
+—Dec HD332 25000 FP64 Reduce speed
| ek [HD%6 f0 [50000 [FP64 _[Wehthe acosleration |
+—CoordinateSyst... HD340 Basecoordinatesy... Basecoordinatesy... INT16U Coordinate system
- BufferMode HD341 intemupt intemupt INT16U The caching pattem
—TranstionMode =~ HD342 0 0 INT16U Transition mode
—EndVel HD344 0 0 FP64 end speed
- Transition Vel HD348 0 0 FP64 The transition speed

(- - B — BN - I I - I — I — ] ?

INT16U

space usage : ID300-HD351,0300-D300,M301-M305,

Note: turn on the axis enable through A PWR. When all the constituent axes of the axis group are enabled,
G_PWR is triggered to enable the axis group, turn M100 from off — on, and trigger G_LINE, each axis will
move to the position of 50000 with the set parameters. During the axis movement, turn M200 from off — on and
trigger G_ MOVSUP command, each axis will perform superposition movement with the set parameters. When
the movement is over, another G_LINE command will be triggered again immediately.
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The position curve is shown as below:

80000 - trigger the second LINE command |
/ current position 70000

80000 1 d '/\,final position 60000 |

40000 /‘ i
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command ends

trigger /
20000 superimpositim} .

command /

!

20000 + 4

The speed curve is shown as below:
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It can be seen from the speed curve that when the superposition instruction is executed, the speed will be
superimposed on the basis of the original speed. After the execution of the superposition instruction, the previous
speed will continue to execute until the execution of the instruction ends and the speed decreases to 0.

It can be seen from the position curve that after the execution of the first instruction and the superimposed
instruction, the position is 70000 (including the compensation value of the superimposed instruction to the
position of 20000). After the execution of the second LINE instruction, the final position is reduced to 60000,
which is consistent with the instruction parameters. Therefore, it can be seen that the compensation of the
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superimposed instruction to the position is only effective during the current movement.

5-2-2-8. Compensation motion [G_ COMPON]

(1) Overview

Compensation motion control for the specified axis.

Compensation motion [G COMPON ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y|M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Action and function

MO @@@H

M } G_COMPON HDO DO M1 KO

SO specifies the input parameter start address

S1 specifies the output state word start address

S2 specifies output state bit start address

S3 specifies the axis output terminal number

Trigger the command to perform compensation motion control on the designated axis of S3. The distance of
each axis is SO, SO + 4 and SO + 8, the speed is SO + 24, the acceleration is SO + 28, the deceleration is SO +
32 and the jerk speed is SO + 36. When the command is executed, S2 is set to on

(5) Notes

® The command is triggered after the motion command and can be executed together with other motion
commands to make compensation motion for each axis position, and the two command speeds will be
superimposed at the same time. When the instruction is executed separately, the effect is the same as that of
the LINE instruction.

® After the command movement is completed, it will compensate all subsequent movements, and the
compensation value can only be cancelled by the compensation cancellation command COMPON.

® Other commands cannot interrupt the compensation movement of this command and will move together with
the compensation command. Only the compensation instruction itself can interrupt the compensation
instruction.

® The compensation position type can be divided into absolute value and relative value.

®  When the instruction is interrupted, the compensation amount of the current segment will be written into the
system.
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(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO PosX FP64 - Position X. The axis number is set through
SFD48001+300*N
S0+4 PosY FPo64 - Position Y. The axis number is set through
SFD48002+300*N
S0+8 PosZ FPo64 - Position Z. The axis number is set through
SFD48003+300*N
S0+12 PosA FP64 - Position A. Not support at the moment
S0+16 PosB FPo64 - Position B. Not support at the moment
S0+20 PosC FP64 - Position C. Not support at the moment
S0+24 Vel FPo64 Command Speed
unit/s
S0+28 Acc FP64 Command Acceleration
unit /s’
S0+32 Dec FP64 Command Deceleration
unit /s
S0+36 Jerk FPo64 Command Jerk speed
unit /s3
S0+40 MotionType INT16U - Position type
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
Status Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction is interrupted
S2+4 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

*Note: the relationship between deceleration and jerk speed is same to instruction A MOVEA, refer to chapter
5-1-2-7 item (5).
(7) Sequence diagram

Trigger command

l
e | | i

Done

Trigger command

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode
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Explanation:

Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
executed. At the same time, the Done signal is set. Done signal will reset only after the command is triggered
again, otherwise it will not reset automatically.

When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.

When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(8) Application

For example, the current position of each axis of the axis group is 0, the linear speed is 5000 pulse/s, the
acceleration and deceleration is 2500 pulse/s?, and the jerk speed is 50000 pulse/s®, and each axis moves to the
position of 50000. In the process, the position is superimposed with 20000 by the linear speed of 5000 pulse/s, the
acceleration and deceleration 10000 pulse/s?, and the jerk speed 20000 pulse/s’. After the above movement, it
moves to the position of 60000 at the speed of 5000 pulses/s, acceleration and deceleration 2500 pulses/s? and jerk
speed 50000 pulses/s®. The ladder diagram is shown in the following figure:

- } APWR DO M1 KO }
APWR D5 M5 K2 }
ﬂ APWR D10 MI10 K3 k
ML M5 MI10
— e ] G_PWR D50 M50 KO -
M100
N } G_LINE HD100 D100 M101 KO }
M200
—) } G_COMPON HD200 D200 M201 KO }
M101 M201 M250
| ¢ )
M250
N } G_LINE HD300 D300 M301 KO }

The command configuration is shown as below:

Input parameter HD100 Status parameter M101
Sk [
Name Addr Online value Offline value Data type statement ~
=+ Input parameter
—PosX HD100 0 50000 FP64 Position X
PosY HD104 0 50000 FP64 position Y
—PosA HD112 0 0 FP64 position A
—PosB HD116 0 0 FPe4 position B
+—PosC HD120 0 0 FPE4 position C
Vel HD124 0 5000 FP64 speed
—Acc HD128 0 25000 FPE4 The acceleration
—Dec HD132 0 25000 FP64 Reduce speed
- Jed HD136 0 50000 FP64 With the acceleration
CoordinateSyst... HD140 Basecoordinatesy... Basecoordinatesy... INT16U Coordinate system
BufferMode HD141 intemupt intermupt INT16U The caching pattem
— TranstionMode ~ HD142 0 0 INT16U Transition mode
— EndVel HD144 0 0 FP&4 end speed
* Transition Vel HD148 0 0 FP64 The transition speed
(= Output parameter
L EnCode D100 0 INT16U Eror code
L Cotrn e o
space usage : ID100-HD151,0100-D100.M101-M105, Wite |I| Cancel
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Status parameter | M201

R

Addr Data type statement

HD200
HD204
HD208
HD212
HD216
HD220
HD224
HD228
HD232

-_M_EE_EE-

HD240 relative relative INT16U Location type

Paosition X
position Y
position Z
position A
position B
position C

5000 speed

10000 The acceleration

[= [ = N = R = i — = N — B = I =]

D200 INT16U Emor code

False BIT Completion status
M202 False BIT busy
M203 False active

RAINA Codnn oI

space usage : 1D200-HD240,0200-D200,M201-M205,

input parameter | HD250 | Output parameter D250
Effective shaft K0 ‘
group no

Name Addr

= Input parameter

—PosX HD250
+—PosY HD254
—PosZ HD258
—PosA HD262
+—PosB HD266
+—PosC HD270

Vel HD274

- Acc HDZ78

-E__E_EZ-

+—CoordinateSyst... HD290 Basecoordinatesy .. Basecoordinatesy... INT16U Coordinate system
- BufferMode HD291 intermupt intemupt INT16U The caching pattem
HD292 0 0 INT16U Transition mode
HD2%4 0 0 FP64 end speed
0 0 FP64 The transition speed

Position X
position Y
position Z

FP64 position A

FP64 position B

FP64 position C
speed

FPGl The acoeleratim

oo o000 0 oo

INT16U Emor code

space usage : ID250-HD301,0250-D250,M251-M255, wie || ok || Cancel

Explanation:

Turn on the axis enable through A PWR, when all the constituent axes of the axis group are enabled, G PWR is
triggered to enable the axis group. M100 is from OFF—ON, command G_LINE is triggered, each axis moves to
position 50000 with the set parameters. In the axis motion process, M200 is from OFF—ON, command
G_COMPON is triggered, each axis will perform superimposed motion with the set parameters. When the
movement is over, another G_LINE will be triggered again immediately.
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The position curve is shown as below:
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The speed curve is shown as below:
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It can be seen from the position curve that after the execution of the first instruction and the superimposed
instruction, the position is 70000 (including the compensation value of the superimposed instruction to the
position of 20000), and after the execution of the second line instruction, the final position is 80000 (the
instruction parameter is 60000), so it can be seen that the compensation of the compensation instruction to the
position is always effective.
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5-2-2-9. Compensation cancellation [G_ COMPOFF]

(1) Overview

Cancel the compensation value for the specified axis group.

Cancel the compensation [G COMPOFF ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Specify the output state word start address 16-bit, single word

S1 Specify the output state bit start address Bit

S2 Specify axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
Sl °
S2 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

| MO GD (2
| M } G_COMPOFF DO M1 KO H
® SO specifies the output state word start address
® S1 specifies output state bit start address
® S2 specifies the axis output terminal number
® When MO is from off — on, cancel the internal compensation value of each component axis of the axis
group specified by S3 and reset to 0
® This command can only be executed when the axis group is idle, otherwise the command will report an error
(5) Related parameters
Output Parameter name | Data type Unit Note
parameter
SO ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S1 Done BOOL - Instruction execution completed
S1+1 Busy BOOL - The instruction is being executed
S1+2 Abort BOOL - Instruction is interrupted
S1+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S2 Axis INT16U - Axis number starts from 0
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(6) sequence diagram

Trigger command Trigger command

Execute |_| _I

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset
automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.

236



5-2-2-10. Interrupt motion [G INTR]

(1) Overview

The axis group pauses with the set parameters.

Interrupt motion [G_INTR]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) operand

Operand Function Type
S0 Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

m } G_INTR HDO HD10 M1 KO

SO specifies the input parameter start address, occupies the register SO~S0+7

S1 specifies the output state word start address

S2 specifies output state bit start address, occupies the relay S2~S2+4

S3 specifies the axis group number, starts from 0. The axis number in the axis group is set through
SFD48001+300*N~SFD48006+300*N, N is axis group number

® When MO is from OFF—ON, the axis group specified by S3 performs arc interpolation with the deceleration,
acceleration and jerk speed set by the user

(5) Notes

® G _INTR can pause the command in motion and let the command state output Abort, and the actual
deceleration is the larger value between G_INTR and the command in motion.

® G _INTR does not support buffer mode and cannot execute other command in buffer mode when G_INTR is
being executed.

(6) Related parameters

Input Parameter Data type Unit Note

parameter name

S0 Deceleration FP64 Command Target deceleration
unit/s?

S0+4 Jerk FP64 Command Target jerk speed, the change rate of
unit/s? acceleration/deceleration

Output Parameter Data type Unit Note

parameter name
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S1 ErrCode INT16U - Command error code
State Parameter Data type Unit Note
parameter name
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter Data type Unit Note
number name
S3 Axis INT16U - Axis group number starts from 0

(7) Sequence diagram

Explanation:

Execute

Done

Busy

Error

Trigger the command

-

Trigger the command

A 4

Abort

1

Execute other commands in interrupt mode

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset

automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.
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5-2-2-11. Continue the motion [G_ GOON]

(1) Overview

The suspended axis group continues its original motion.

Continue the motion [G GOON]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Specify the output state word start address 16-bit, single word

S1 Specify the output state bit start address Bit

S2 Specify axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
Sl °
S2 ° L

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO SIS H

M } G_GOON HDO M1 KO

SO specifies the output state word start address

S1 specifies output state bit start address, occupies the relay S2~S2+3

S2 specifies the axis group number

When MO is from OFF—ON, the axis group sepcified by S2 continues the motion according to the original
curve

® After the command is executed, the single axis state of axis group (D20000+200*N) is 8, the axis group state
(D46000+300*N) is 2

(5) Notes

® G _GOON must be used together with G_INTR, G_GOON can be used only after the axis group is
suspended.

® G GOON cannot make G PATHMOV continues to move and can trigger G PATHMOV instruction to
realize continuous movement.

® G _GOON does not support buffer mode and other commands cannot be executed in buffer mode when
G_GOON is running.

® The acceleration and deceleration when continuing the movement shall be carried out according to the
original track.

(6) Related parameters

Output Parameter name Data type Unit Note
parameter
SO ErrCode INT16U - Command error code
State Parameter name Data type Unit Note
parameter
S1 Done BOOL - Instruction execution completed
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S1+1 Busy BOOL - The instruction is being executed
S1+2 Abort BOOL - Instruction is interrupted
S1+3 Error BOOL - Instruction execution error
Axis number Parameter name Data type Unit Note
S2 Axis INT16U - The axis group number starts from 0

(7) Sequence diagram

Trigger the command

Execute |_|

Trigger the command

A 4

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset

automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.
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5-2-2-12. Specified path mode selection [G PATHMODE]

(1) Overview

Specify the motion mode when the axis group path moves.

Specified path mode selection [G PATHMODE ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

(2) operand

Operand Function Type
SO Sepcify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify axis output terminal number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@@H

M }G_PATHMODE HDO DO M1 KO

SO specifies the input parameter start address

S1 specifies the output state word start address

S2 specifies output state bit start address

S3 specifies the axis output terminal number

When MO is from OFF—ON, select the execution mode of PATHMOYV, the mode is decided by the command
parameter [mode selection] of PATHMODE

(5) Notes

® When the mode is handwheel mode, the forward-looking parameters [handwheel maximum speed],
[handwheel maximum acceleration], [handwheel high speed counting port], [handwheel pulse equivalent] in
the axis group configuration need to be configured.

® In the handwheel mode, the hand pulse needs to be connected to the corresponding high-speed counting port,
the PATHMOV command is triggered, the hand pulse is rotated, and the axis starts to move in the specified
path.

®  When the mode is not selected through this command, the PATHMOYV command is executed in the automatic
mode by default, that is, after the command is triggered, the axis will execute automatically according to the
planned path.
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(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO Mode INT16U Command Mode selection.
unit/s 0 - automatic mode
1 - handwheel mode
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

Trigger the command Trigger the command

A 4

Execute |_| —|

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset
automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.
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5-2-2-13. Select machining path [G_PATHSEL ]

(1) Overview

Set the machining path, moves through the command G PATHMOV.

Select machining path [G PATHSEL ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) operand

Operand Function Type
S0 Sepcify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Specity the output state bit start address Bit
S3 Specify axis group number 16-bit, single word
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 d L

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

‘ MO @ @ @
‘ M }G_PATHSEL HDO HD100 M1 KOH
® SO specifies the input parameter start address, occupies the register SO~S0+10+60*n, n is the data row
numbers
® S1 specifies the output state word start address
® S2 specifies output state bit start address, occupies the relay S2~S2+3
® S3 specifies the axis group number
® When MO is from OFF—ON, set the machining path as the set parameters, run the machining path through
the command G_ PATHMOV
(5) Related parameters
Input Parameter name Data type Unit Note
parameter
SO Quantity INT16U - Data row numbers n
S0+1 Reload INT16U - Reload
0: continue loading
1: reload
S0+10+60* Index INT32U - The row number of this segment track
(n-1) data. The parameter value shall be greater
than the previous row number and greater
than 0.
S0+12+60%* Type INT16U - Data type
(n-1) 0: PTP
1: LINE
2: CIRCLR
100: user defined
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Input Parameter name Data type Unit Note
parameter
200: end row
S0+13+60* Parameter INT16U - Data type 2:
(n-1) 0 three-point arc, others cannot support at
the moment
1
2
Data type 100:
M code value >100
S0+15+60* | Coordinatesystenm INT16U - Coordinate system. Not supported at the
(n-1) moment
S0+16+60* PositionX FPo64 Command | X axis target position. N is data row
(n-1) unit numbers
S0+20+60* PositionY FP64 Command Y axis target position. N is data row
(n-1) unit numbers
S0+24+60* PositionZ FP64 Command Z axis target position. N is data row
(n-1) unit numbers
S0+28+60* PositionA FP64 Command A axis target position. Not supported at
(n-1) unit the moment
S0+32+60* PositionB FP64 Command B axis target position. Not supported at
(n-1) unit the moment
S0+36+60* PositionC FPo64 Command | C axis target position. Not supported at
(n-1) unit the moment
S0+40+60* AuxiliaryX FPo64 Command | X axis auxiliary point position. N is data
(n-1) unit row numbers. Only valid in data type
CIRCLE
S0+44+60* AuxiliaryY FPo64 Command | Y axis auxiliary point position. N is data
(n-1) unit row numbers. Only valid in data type
CIRCLE
S0+48+60* AuxiliaryZ FPo64 Command | Z axis auxiliary point position. N is data
(n-1) unit row numbers. Only valid in data type
CIRCLE
S0+52+60* AuxiliaryA FPo64 Command | A axis auxiliary point position. Not
(n-1) unit supported at the moment
S0+56+60* AuxiliaryB FPo64 Command | B axis auxiliary point position. N is data
(n-1) unit row numbers
S0+60+60* AuxiliaryC FP64 Command | C axis auxiliary point position. N is data
(n-1) unit row numbers
S0+64+60* Velocity FP64 Command | Target speed
(n-1) unit /s
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name Data type Unit Note
parameter
S2 Done BOOL : Instruction execution completed
S2+1 Busy BOOL - The instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis number Parameter name Data type Unit Note
S3 Axis INT16U - Axis group number starts from 0

The speed set by the user is the parameter of the axis group. If the parameter set by the user is greater than
the maximum parameter value of the axis group, it will be treated as the maximum parameter value of the
axis group. If the parameter value set by the user is greater than the maximum parameter value of each single
axis, the linear speed and other parameters of the axis group will be calculated based on the maximum
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parameter value of the single axis.

The data row value must be greater than or equal to 0, but not exceed the remaining size of the buffer. The
remaining size of the buffer can be determined by D46226. This register takes effect after the axis group is
enabled.

When the parameter is set to 0, the instruction execution will store the data in the buffer, when the
G_PATHMOV instruction is executed, it will move with the data in the buffer. When the parameter is set to 1,
the instruction execution will clear the data in the buffer and reload the current data. When the number of
data rows is set to 0 and whether to reload is set to 1, instruction execution will empty the buffer. The
remaining space of the buffer is determined by D46226+300*N.

The row number is set by the customer, but the row number must be monotonically increasing, and the row
number of the first line cannot be 0.

When the data type is PTP, it will move separately at the default speed of each axis (the same as G_PTP).
The data type 100 is a user-defined type. It takes effect when the set parameter is greater than 100. When the
parameter is set to 1000 ~ 1999, it is a non-stop M code, that is, when moving to this point, the axis group
will not stop moving and continue to execute the next track. The M code will follow the previous track and
be stored in the corresponding register. When the parameter is not within the range of 1000 ~ 1999, this point
is non-motion. When the command is executed to this point, it will stop and set on M28010. Manually set
M28010 to off and continue to execute the following points.

If the data type is set to 200, it indicates the end row of the current behavior, G PATHSELcan be loaded
multiple times, or all points can be set for loading at one time. New point can be loaded when G_PATHSEL
is running, and setting the data type to 200 indicates the end of operation. Executing G_ PATHSEL must have
a end row.

The auxiliary point parameter is valid only when the data type is CIRCLE.

(6) Sequence diagram

Trigger the command Trigger the command

l
execue | | |

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset
automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.
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(7) Application
Load 3 rows of data (the third row is end row). The ladder diagram is as the following:

SMO
— | FUNCL DO MO -
MO
— | A PWR HDO M1 KO -
A PWR HD2 M2 K1 -
APWR HD4 M3 K2 -
M1 M2 M3
— G_PWR HD6 M4 KO -
M4 M10
— [Tt G_PATHSEL HD100 HD500 M11 KO |

Among them, FUNCI is to set the value for command G_ PATHSEL. When MO is on, each axis of axis group is
enabled, after all three axis enable are turned on successfully (M1, M2 and M3 are on), the axis group is enabled.
After the axis group is enabled successfully (M4 is on), M10 is from off — on, G_PATHSEL instruction is
triggered. The instruction can load all points in a single time or a certain number of points in multiple times, but
there must be at least one end row to execute G_ PATHMOV.

Single time loading:

9  void FUNC1( WORD W , BIT B )

10 H{

11 | #define SysRegAddr_HD_D_HM M

12 #define DFHD *(FP64*)&HD

13

14 //set value for G PATHSEL

15 | HD[1e8] = 3;//data row numbers |

16 | HD[1@1] = @;//0: continue insert 1:reload

17

18 | HD[110] = 1;//row number 1

19 HD[112] = 1;//type (@:PTP 1:LINE 2:CIRCLE 100:user defined 200:end row)
20 | HD[113] = ©;//parameter

21 DFHD[116] = 100000;//target position X

22 DFHD[120] = 100000;//target position Y

23 | DFHD[124] = ©@;//target position Z

24 | DFHD[164] = 20000;//target speed

25

26 | HD[17@] = 2;//row number 2

27 HD[172] = 1;//type (©:PTP 1:LINE 2:CIRCLE 100:user defined 200:end row)
28 | HD[173] = ©0;//parameters

29 DFHD[176] = 200000;//target position X

30 DFHD[18@] = 150000;//target position Y

31 | DFHD[184] = @;//target position Z

32 | DFHD[224] = 20000;//target speed

33

34 | HD[230] = 3;//row number 3

35 HD[232] = 20@;//type (@:PTP 1:LINE 2:CIRCLE 1@0@:user defined 20@:end row)
36 | HD[233] = ©;//parameters

After setting the parameters, trigger the command G_PATHSEL to load 3 rows of data.
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Multiple loading:
9  void FUNC1( WORD W , BIT B )
18 B {
11 | #define SysRegAddr_HD_D_HM M
12 #define DFHD *(FP64*)&HD //DFHD represents double precision floating-point HD register
13
14 //set value for G _PATHSEL

15 || HD[1@8] = 1;//data row numbers |

16 | HD[1el1] = @;//@: continue insert 1:reload

17

18 | HD[11@] = 1;//row number 1

19 HD[112] = 1;//type (@:PTP 1:LINE 2:CIRCLE 1@@:user defined 20@:end row)
2@ | HD[113] = @;//parameter

21 | DFHD[116] = 1@@80@;//target position X
22 | DFHD[12@] = 1@0000;//target position Y
23 DFHD[124] = @;//target position Z
24 | DFHD[164] = 20000;//target speed

Set the data row to 1, execute command G_PATHSEL to load one point, then modify the command parameters.

9  void FUNC1{ WORD W , BIT B )

10 H{

11 | #define SysRegAddr_HD_D HM M

12 #define DFHD *(FP64*)&HD //DFHD represents double precision floating-point HD register
13
14 [lset valuye for G PATHSEL

15 I HD[188] = 2;//data row numbers

16 | HD|1el] = @;//@: continue 1nsert 1l:reload
17

18 | HD[11@] = 2;//row number 2

19 HD[112] = 1;//type (@:PTP 1:LINE 2:CIRCLE 1@@:user defined 20@:end row)
20 | HD[113] = @;//parameter

21 | DFHD[116] = 2@0808@;//target position X

22 | DFHD[120] = 150008;//target position Y

23 | DFHD[124] = @;//target position Z

24 | DFHD[164] = 20008;//target speed

25
26 | HD[170]
27 | HD[172]
28 | HD[173]

The data row numbers are 2, the row number starts from 2 (larger than the first row number), trigger the command
G_PATHSEL again to load two points, that is, 3 rows of data are loaded.

3;//row number 3
20@;//type (©:PTP 1:LINE 2:CIRCLE 1@8@:user defined 20@:end row)
8;//parameters
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5-2-2-14. Path motion [G_PATHMOV ]

(1) Overview

The axis group will move as the path specified by G PATHSEL.

Path motion [G PATHMOV]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) Operand
Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Specify the output position start address 32-bit, double words
S3 Specify the output state bit start address Bit
S4 Specify the axis group number 16-bit, single word

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S* | T | C*

SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° °
S3 °
S4 d L

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

%0 (0 D @@H

}G_PATHMOV HDO HD5 HD10 M1 KO

|
|
® SO specifies the input parameter start address, occupies the register SO~S0+1
® S1 specifies the output state word start address
® S2 specifies the output position start address, occupies the register S2~S2+79
® S3 specifies the output state bit start address, occupies the relay S3~S3+4
®  S4 specifies the axis group number
® When MO is from OFF—ON, it will move as the path specified by G PATHSEL
® After executing the command, the single axis state of axis group (D20000+200*N) is 8, the axis group state
(D46000+300*N) is 2
(5) Related parameters
Input Parameter name Data type Unit Note
parameter
SO Coordinatesystenm INT16U - Coordinate  system. Not
supported at the moment
S0+1 BufferMode INT16U - Buffer mode
0: interrupt mode
1: buffer mode
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
Position output Parameter name Data type Unit Note
S2 Row 1 INT32U - Row 1
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S2+2 PositionX FP32 Command unit | History location X1
S2+4 PositionY FP32 Command unit | History location Y1
S2+6 PositionZ FP32 Command unit | History location Z1
Position output Parameter name Data type Unit Note
S2+8 PositionA FP32 Command unit | History location A1l
S2+10 PositionB FP32 Command unit | History location B1
S2+12 PositionC FP32 Command unit | History location C1
S2+126 Row 2 INT32U - Row 10
S2+128 PositionX FP32 Command unit | History location X10
S2+130 PositionY FP32 Command unit | History location Y10
S2+132 PositionZ FP32 Command unit | History location Z10
S2+134 PositionA FP32 Command unit | History location A10
S2+136 PositionB FP32 Command unit | History location B10
S2+138 PositionC FP32 Command unit | History location C10
S2+140 Next running row 11 INT32U - Row 11
S2+142 X11 FP32 Command unit | Ready to run position X11
S2+144 Y11 FP32 Command unit | Ready to run position Y11
S2+146 Z11 FP32 Command unit | Ready to run position Z11
S2+148 All FP32 Command unit | Ready to run position A1l
S2+150 B11 FP32 Command unit | Ready to run position B11
S2+152 Cl1 FP32 Command unit | Ready to run position C11
S2+154 M code 1 INT16U - 9999: no M code
S2+155 M code 2 INT16U - 1000-1999: non-stop M code
S2+156 M code 3 INT16U _ Others are stop M code
S2+157 M code 4 INT16U -
S2+158 M code 5 INT16U -
S2+159 M code 6 INT16U -
S2+160 M code 7 INT16U -
S2+161 M code 8 INT16U -
S2+162 M code 9 INT16U -
State Parameter name Data type Unit Note
parameter
S3 Done BOOL - Instruction execution
completed
S3+1 Busy BOOL - The instruction is being
executed
S3+2 Active BOOL - The instruction is under
control
S3+3 Abort BOOL - Instruction is interrupted
S3+4 Error BOOL - Instruction execution error
Axis number Parameter name Data type Unit Note
S4 Axis INT16U - Axis group number starts

from 0

® The output position data will record the points that have been executed. The point recording starts from the
historical record position 10. When there is a new point recording, the historical point will be moved up, that
is, after executing G_ PATHSEL, the point of row number 1 in pathsel instruction is recorded in S2 + 72 ~ S2
+ 78. After executing the point of row number 2, move the originally recorded point to S2 + 64 ~ S2 + 70,
and write the new point to S2 + 72 ~ S2 + 78, and so on.
® G _PATHMOV can be paused by command G_INTR, but it cannot continue moving through the command
G_GOON. Execute the command G_ PATHMOV again to continue the original motion (other axis group
commands can be executed in the pause process).
® G PATHMOV is different from other motion commands, the command is affected by forward-looking

parameters, and the connection between curves is smoother.
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® For the data to be run, the interface only displays one row of data, but it will actually occupy more registers
later. The instruction output parameters need about 440 registers in total. Please avoid them during planning
to prevent data conflict.

(6) Sequence diagram
Trigger the command Trigger the command

A

Execute |_| —|

Done

]

Busy

Active

Abort

Error

1

Execute other commands in interrupt mode

Explanation:
Generally, after the command is triggered, the Busy and Active signals are set, and reset after the command is
completed. At the same time, the Done signal is set. Done will reset only after the command is triggered again,
otherwise it will not reset automatically.
When the instruction is triggered in the buffer mode and there are currently instructions being executed, the Active
signal will be set immediately. The execution of the current instruction ends. When the instruction is executed, the
Busy signal will be set. After the execution of the instruction ends, the Busy and Active signals will be reset and
the Done signal will be set.
When a new instruction is triggered in interrupt mode during instruction execution, the Busy and Active signals
are reset immediately and the Abort signal is set.
When there is an error in the command, the Error signal is set, other signals are reset, and the corresponding error
code is output.

(7) Application
(1) make the ladder diagram
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SMO0

; FUNC1 DO MO H
MO
; A_PWR HDO M1 KO H
A PWR HD2 M2 K1 H
A PWR HD4 M3 K2 H
M1 M2 M3
— A G_PWR HD6 M4 KO H
M4 MI10
| fn G_PATHSEL HD100 HD300 M1l KO |
M20
G_PATHMOV HD350 HD352 HD354 M21 H

FUNCI is used to set the value for the command G_ PATHSEL, MO turns on each axis enable, when the three axes
are enabled (M1, M2, M3 are ON, turns on the axis group enable. After the axis group enabled (M4 is ON). When
M10 is ON, the command G_PATHSEL is executed. When command completion flag M11 is ON, set ON M20 to
trigger the command G PATHMOV.

(2) set the value for G PATHSEL (right click the command to set the value, or set the value through C program):
9 void FUNC1( WORD W , BIT B )

1e H{

11 | #define SysRegAddr_HD_D_HM_M

12 #tdefine DFHD *(FP64*)&HD //DFHD represents double precision floating-point HD register

13

14 | //set value for G_PATHSEL

15 HD[1@@] = 3;//data row numbers

16 HD[181] = @;//@: continue insert 1l:reload

17

18 HD[11le] = 1;//row number 1

19 | HD[112] = 1;//type (@:PTP 1:LINE 2:CIRCLE 1@@:user defined 20@:end row)
20 HD[113] = @;//parameter

21 DFHD[ 116

] = 1660e8;//target position X
22 | DFHD[120]

]

]

100000;//target position Y
= @;//target position Z
20000;//target speed

23 | DFHD[124
24 | DFHD[164

25

26

27 HD[17@] = 2;//row number 2

28 HD[172] = 1;//type (@:PTP 1:LINE 2:CIRCLE 1@@:user defined 20@:end row)
29 HD[173] = @;//parameters

3e DFHD[176

] = 200000;//target position X
31 | DFHD[18@]

]

]

158000;//target position Y
= @;//target position Z
= 20000;//target speed

32 | DFHD[184
33 | DFHD[224

34
35 | HD[23@] = 3;//row number 3

36 | HD[232] = 2@@;//type (@:PTP 1:LINE 2:CIRCLE 18@:user defined 2@@:end row)
37 HD[233] = @;//parameters

The instruction demonstrated in this example is the path planning movement of XY axis (the axis group type only
supports XYZ type, and the axis group of XY axis can be realized by setting the corresponding axis configuration
of Z axis as virtual axis). The planning path is two lines, and the movement amount of each turn of X and Y axes
is 10000. Assign values to the parameters as shown in the figure and trigger G PATHSEL command can insert
into the point, the first point is (100000,100000), the second point is (200000, 150000), and the running speed of
the axis group is 20000 command unit/s.

251



(3) The operation track of the axis group is shown in the figure below (where the x-axis position is the abscissa
and the y-axis position is the ordinate):

(1048)

05+

0.0

I . — ‘ ! ‘ — . I
T T T T
0 50000 100000 150000 200000
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5-2-2-15. Modify the multiplying power [G SETOVRD]

(1) Overview

Modify the multiplying power of the parameters.

Modity the multiplying power [G_ SETOVRD]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

(2) Operand

Operand Function Type
SO Specify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify the axis group number 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO

O 6D (D6

M

} G_SETOVRD HDO HD20 M1 KO

H

|
|
® S0 specifies the input parameter start address, occupies the register SO~S0+11
® S1 specifies the output state word start address
® S2 specifies the output state bit start address, occupies the relay S2~S2+3
® S3 specifies the axis group number
® When MO is from OFF—ON, the axis group specified by S3 will modify the multiplying power of speed,
acceleration, jerk speed as user setting
® When the speed ratio exceeds 200%, the system takes effect according to the maximum 200%
® It only takes effect in the motion process of G PATHMOV
(5) Related parameters
Input Parameter Data type Unit Note
parameter name
S0 VelFactor FP64 % The target speed multiplier cannot be less than 1%. When
the set value is less than 1%, it will be treated as 1%
(excluding 0. If the speed multiplier is set to 0, an error code
will be returned)
S0+4 AccFactor FP64 - Target  acceleration  magnification (not  supported
temporarily)
S0+8 JerkFactor FP64 - Target jerk speed magnification (not supported temporarily)
Output Parameter | Data type Unit Note
parameter name
S1 ErrCode INT16U - Command error code
State Parameter Data type Unit Note
parameter name
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S2 Done BOOL - Instruction execution is completed
S2+1 Busy BOOL - Instruction is being executed
S2+2 Abort BOOL - Instruction is interrupted
S2+3 Error BOOL - Instruction execution error
Axis Parameter | Data type Unit Note

number name

S3 Axis INT16U - Axis group number starts from 0

(6) Sequence diagram

Trigger the command Trigger the command

l
Execute |_| —|

Done

Busy

Abort

Error

1

Execute other commands in interrupt mode

Explanation:

Generally, after the command is triggered, the Busy signal is set, reset after the command is completed, and the
Done signal is set. Done is reset only after the command is triggered again, otherwise it will not be reset
automatically.

When the instruction is interrupted or has an error, the corresponding Abort or Error signal is set, other signals are
reset, and the corresponding error code will be output in case of error.

(7) Application

The running speed of G PATHMOV instruction becomes one tenth of the original speed, and the ladder diagram
is as follows:
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— | FUNC1 DO MO =
MO
— | A PWR HDO M1 KO —

A PWR HD2 M2 K1 —

A_PWR HD4 M3 K2 —

M1 M2 M3
— M G_PWR HD6 M4 KO —
M4 M10
— M G_PATHSEL HD100 HD300 M11 KO |
M20
f G_PATHMOV HD350 HD352 HD354 M21 KO +—
M30
ol G_SETOVRD HD650 HD700 M31 KO —|

Input parameter |HDB5D Output parameter | HD700 Status parameter | M31
Effective shaft
group no \KD—
Name Addr Oniline value Offline value Data type statement
(= Input parameter
—___IE?.-_
| |- AccFactor HD654 FP64 Acceleration ratio
| JerkFactor HD658 0 o FP64 Plus the acceleration
EJ—OJM parameter
| EnCode HD700 INT16U Ermor code
= Status parameter
|- Done M31 BIT Completion status
M32 BIT busy
M33 BIT Intemupt status
M34 BIT Eror status

space usage : |[D650-HD661,HD700-HD700,M31-M34,

Explanation:

The running speed of G PATHMOV is changed to one tenth of the original speed, that is, the speed magnification
is 10%. In this example, G PATHSEL and G_ PATHMOV instruction configurations is the same as G PATHMOV
application example, refer to chapter 5-2-2-8. When G_PATHMOV is in normal operation, the axis group speed
can be changed through G_ SETOVRD. The speed parameter of the axis group is D46116+300*N. (Note: the
modified magnification is based on the target speed of G_ PATHMOYV, that is, the speed of the current operating
section of G_ PATHMOV is 20000, the speed magnification is 10%, and the speed of the axis group becomes 2000
after the command is triggered).
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The speed curve of axis group:

20000 -
Current segment speed
of axis group
15000 1
19008 -1- Trigger the command
G_SETOVRD
5000 +
Speed after modifying
magnification
0
—t——+—
2 3 4 5 6 7 2 s 10

Is
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5-2-2-16. Ellipse interpolation [G_ELLIPSE]

(1) Overview

Elliptical interpolation motion control for specified axis group.

Ellipse interpolation [G_ELLIPSE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand

Operand Function Type
SO Specify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Specify the output state bit start address Bit

S3 Specify the axis output terminal 16-bit, single word

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °
S3 ° °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

| MO SDEDED H

| M } G_ELLIPSE HDO DO M1 KO

S0 specifies the input parameter start address, occupies the register SO~S0+79
S1 specifies the output state word start address

S2 specifies the output state bit start address, occupies the relay S2~S2-+4

S3 specifies the axis terminal

(5) Note
® Determination of rotation center
Rotation center position mode: relative
Absolute position=rotation center+starting point position
Rotation center position mode: absolute
The user directly specifies the absolute position
® Determination of long axis and short axis (the length is the length of semi-long axis and semi-short axis)
XOY plane: the long axis is on the X axis
YOZ plane: the long axis is on the Y axis
Z0OX plane: the long axis is on the Z axis
® If the long axis should be on the Y axis in the XOY plane, the rotation angle should be set to 90, or — 90.
® The user can also set other rotation angles so that there is a certain angle between the ellipse and the axis.
The counterclockwise rotation angle is positive, and the clockwise rotation angle is negative.
® The consistent trajectory of the starting point and the ending point is the whole ellipse.
® At present, only plane interpolation is supported.
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(6) Related parameters

Input Parameter name Data type Unit Note
parameter
SO Mode INT16U - Path choice
0-clockwise
1-counterclockwise
S0+1 PathSelected INT16U - Plane selection
0-XOY plane
1-ZOX plane
2-YOZ plane
S0+2 MotionMode INT16U - Rotation center position mode
O-relative
1-absolute
S0+4 A FP64 Command | Long axis
unit
S0+8 B FPo64 Command | Short axis
unit
S0+12 Theta FPo64 - Rotation angle
SO0+16 AuxX FP64 Command | Rotation center X
unit
S0+20 AuxY FPo64 Command | Rotation center Y
unit
S0+24 AuxZ FPo64 Command | Rotation center Z
unit
S0+28 PosX FP64 Command | Target point X
unit
S0+32 PosY FPo64 Command | Target point Y
unit
S0+36 PosZ FPo64 Command | Target point Z
unit
S0+40 PosA FP64 Command | Target point A
unit
S0+44 PosB FP64 Command | Target point B
unit
S0+48 PosC FP64 Command | Target point C
unit
S0+52 Vel FP64 Command | Speed
unit /s
S0+56 Acc FP64 Command | Acceleration
unit /s
S0+60 Dec FPo64 Command | Deceleration
unit /s
S0+64 Jerk FP64 Command | Jerk speed
unit /s
S0+68 CoordinateSystem | INT16U - Coordinate system. Not supported temporarily
S0+69 BufferMode INT16U - Buffer mode
1: interrupt
2: buffer
S0+70 TransitionMode INT16U - Transition method. Currently, only speed
transition is supported
S0+72 EndVel FP64 Command | End speed. Not supported temporarily
unit /s
S0+76 Transition Vel FP64 Command | Transition speed
unit /s
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
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Input Parameter name Data type Unit Note
parameter
State Parameter name Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Command execution error
Axis Parameter name Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

trigger command trigger command

l l

Execwe | |

Done

Busy I

Active
Abort

Error
1

execute other command in
interrupt mode

Explanation:

In general, after the command is triggered, Busy and Active signals are set ON, and reset after the command is
executed. At the same time, the Done signal is set ON. Only after the command is triggered again can Done be
reset, otherwise it will not be reset automatically.

When the instruction is triggered in cache mode and there is currently an instruction being executed, the Busy
signal will be set ON immediately. When the current instruction is executed, the Active signal will be set ON.
When the instruction is executed, the Busy and Active signals will be reset and the Done signal will be set ON.
During the execution of the command, if a new command is triggered in the interrupt mode, the Busy and Active
signals are immediately reset and the Abort signal is set ON.

When there is an error in the command, the Error signal is set ON, other signals are reset, and the corresponding
error code is output.

(8) Application

For example, taking (0,0) as the starting point, the long axis is 8, the short axis is 6, and the complete ellipse
ladder diagram of the long axis on the Y axis is shown in the following figure:
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MO
— | ' A PWR DO M1 KO -

A PWR D1 M2 K1 —

A PWR D2 M3 K2 —

M5

— | G PWR D5 M6 KO -
M10

—M G_ELLIPSE HD10 D10 M1l KO |

The parameter configuration:

IO.tpl.lpranetu': D10 Status parameter: | |M11

Offline value Data type

HD10 i Clockwise v |INT16U

HD11 XoY INT16U
HD12 INT16U
HD14 FPe4
HD18 FPe4
HD22 FPB4
HD26 FPe4
HD30 FPE4
HD34 FPe4
HD38 FPe4
HD42 FP&4
HD46 FPe4
HD50 FPe4
HD54 FPE4
HD58 FP64
HD62 FPE4
HD&6 FPE4

3
&
:

[ — N — O — TR — T — B — T — T — T — R — O — I — Iy — |
ﬁ:ﬁ@@:ﬂ@@#:gw#

space usage : ID10-HD&3 D10 M11-M15 Write

The track is shown in the following figure:
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0465044 046048 |

10 4

-2 0 1 2 3
5-2-3. Related coil and register
After the relevant register is modified, it will take effect after power on again.
System parameters
Address Definition Data Initial Note
type value

SFD811 | Motion control function | INT16U 0 0: C motion *

activation mode 1: H motion
SFD820 Axis group numbers INT32U 0 Set the axis group number as needs, at present, the

maximum number of axis groups supported is 2

SFD824 | Axis group bit state start

address

INT32U | 28000

Axis group related coil start address

SFD&26 Axis group word state

S

tart address

INT32U | 46000

Axis group related register start address

*Note:

C motion does not support all commands and parameters in this manual. Please refer to EtherCAT motion control
user manual for specific usage.

Axis configuration parameter (N is axis group number)

Basic parameters

Address Definition Data type Unit | Initial Note
value
SFD48000+300*N Kinematic type INT16U - 1 0: XY (not support)
1: XYZ

SFD48001+300*N Set axis number 1 INT16U - 0 axis X number of the axis group
SFD48002+300*N Set axis number 2 INT16U - 1 axis Y number of the axis group
SFD48003+300*N Set axis number 3 INT16U - 2 axis Z number of the axis group
SFD48004+300*N Set axis number 4 INT16U - 65535 | axis A number of the axis group
SFD48005+300*N Set axis number 5 INT16U - 65535 | axis B number of the axis group
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Address Definition Data type Unit | Initial Note
value
SFD48006+300*N Set axis number 6 INT16U - 65535 | axis C number of the axis group
SFD48007+300*N | Axis group error stop INT16U - 0 0: deceleration stop
method 1: emergency stop
SFD48008+300*N | Emergency stop mode INT16U - 0 0: given stop
1: feedback stop. When the speed
is high, the use of feedback stop
may lead to servo alarm
Performance parameters
Address Definition Data Unit Initial value Note
type
SFD48020+300*N | XYZ max speed FP64 Command 6553600 If the speed parameter in the
unit/s command is higher than the
maximum speed, it will run
at the maximum speed
SFD48024+300*N XYZ max FP64 Command 65536000 If the acceleration parameter
acceleration unit/s? in the command is higher
than the maximum
acceleration, it will run at
the maximum acceleration
SFD48028+300*N XYZ max FPo64 Command 65536000 If the deceleration parameter
deceleration unit/s? in the command is higher
than the maximum
deceleration, it will run at
the maximum deceleration
SFD48032+300*N XYZ max jerk FPo64 Command | 655360000 | If the jerk speed parameter
speed unit/s? in the command is higher
than the maximum jerk
speed, it will run at the
maximum jerk speed
SFD48036+300*N | ABC max speed FP64 Command 6553600 If the speed parameter in the
unit/s command is higher than the
maximum speed, it will run
at the maximum speed
SFD48040+300*N ABC max FP64 Command 65536000 If the acceleration parameter
acceleration unit/s? in the command is higher
than the maximum
acceleration, it will run at
the maximum acceleration
SFD48044+300*N ABC max FP64 Command 65536000 If the deceleration parameter
deceleration unit/s? in the command is higher
than the maximum
deceleration, it will run at
the maximum deceleration
SFD48048+300*N ABC max jerk FPo64 Command | 655360000 | If the jerk speed parameter
speed unit/s?® in the command is higher
than the maximum jerk
speed, it will run at the
maximum jerk speed
SFD48052+300*N | XYZ default speed | INT16U - 10 When the speed in the
percentage command is set to 0, it is
executed with the highest
acceleration * default
acceleration percentage
SFD48053+300*N XYZ default INT16U - 10 When the acceleration in the
acceleration command is set to 0, it is
percentage executed as the highest
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Address Definition Data Unit Initial value Note
type
acceleration * default
acceleration percentage
SFD48054+300*N XYZ default INT16U - 10 When the deceleration in the
deceleration command is set to 0, the
percentage maximum deceleration *
default deceleration
percentage is executed
SFD48055+300*N | XYZ default jerk | INT16U - 10 When the jerk speed in the
speed percentage command is set to 0, it is
executed as the highest jerk
speed * default jerk speed
percentage
SFD48056+300*N | ABC default speed | INT16U - 10 When the speed in the
percentage command is set to 0, it is
executed with the highest
acceleration * default
acceleration percentage
SFD48057+300*N ABC default INT16U - 10 When the acceleration in the
acceleration command is set to 0, it is
percentage executed as the highest
acceleration * default
acceleration percentage
SFD48058+300*N ABC default INT16U - 10 When the deceleration in the
deceleration command is set to 0, the
percentage maximum deceleration *
default deceleration
percentage is executed
SFD48059+300*N | ABC default jerk | INT16U - 10 When the jerk speed in the
speed percentage command is set to 0, it is
executed as the highest jerk
speed * default jerk speed
percentage
Alarm parameters
Address Definition Data type | Unit Initial Note
value
SFD48100+300*N | XYZ speed alarm percentage | INT16U 100 When XYZ axis group
linear speed is over the
alarm value, the axis group
will alarm
SFD48101+300*N XYZ acceleration alarm INT16U 100 Not supported at the
percentage moment
SFD48102+300*N XYZ deceleration alarm INT16U 100 Not supported at the
percentage moment
SFD48103+300*N | ABC speed alarm percentage | INT16U 100 When ABC axis group
linear speed is over the
alarm value, the axis group
will alarm
SFD48104+300*N ABC acceleration alarm INT16U - 100 Not supported at the
percentage moment
SFD48105+300*N ABC deceleration alarm INT16U - 100 Not supported at the
percentage moment
Limit configuration parameters
Address Definition Data type Unit Initial value Note
SFD48120+300*N X axis max soft limit FP64 Command 1000000000
unit
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Address Definition Data type Unit Initial value Note
SFD48124+300*N Y axis max soft limit FP64 Command 1000000000
unit
SFD48128+300*N Z axis max soft limit FP64 Command 1000000000
unit
SFD48132+300*N X axis min soft limit FP64 Command -1000000000
unit
SFD48136+300*N Y axis min soft limit FP64 Command -1000000000
unit
SFD48140+300*N Z axis min soft limit FP64 Command -1000000000
unit
SFD48144+300*N Start the soft limit INT16U - 0 0: not enable
1: enable
SFD48155+300*N Soft limit stop type INT16U - 0 0: slow stop
1: emergency
stop
Interpolation configuration
Address Definition Data type Unit Initial value Note
SFD48146+300*N Radius tolerance FP64 % 100

Forward-looking parameters
(The smoothness of the G PATHMOYV motion curve affected by the forward-looking parameters which should not
be easily modified. Please consult the technician if necessary)

Address Definition Data type Unit Initial value Note
SFD48240+300*N Forward looking corner FP64 Command 10000
acceleration unit/s?
SFD48244+300*N Centrifugal acceleration FP64 Command unit 125
/s?
SFD48248+300*N | Maximum handwheel speed FP64 Command unit 50
/s
SFD48252+300*N Maximum handwheel FP64 Command unit 500
acceleration /s?
SFD48256+300*N | Forward looking straight line FP64 Command unit 0.005
transition error
SFD48260+300*N | Forward looking arch height FP64 Command unit 0.0025
error
SFD48264+300*N Arc transition error limit FP64 Command unit 0.005
SFD48269+300*N GO0 change to GO1 INT16U - 0
SFD48270+300*N Emergency stop mode INT16U - 0
SFD48271+300*N Stop time ratio INT16U - 10
SFD48272+300*N Stop mode INT16U - 0
SFD48273+300*N Z-axis feed rate of INT16U - 100
handwheel
SFD48274+300*N Minimum included angle INT16U - 60
limit of forward-looking
section
SFD48275+300*N | Forward looking transition INT16U - 160
angle limit
SFD48276+300*N Handwheel high speed INT16U - 0
counting port
SFD48277+300*N | Handwheel filtering cycles INT16U - 50
SFD48278+300*N Use default feed rate INT16U - 0
SFD48280+300*N | Handwheel pulse equivalent | INT32U - 100
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Axis group state coil (the coil start address is decided by SFD824)

Address Definition Note
M28000+100*N | Axis group enable | ON: axis group enable state
M28001+100*N | Axis group motion | ON: axis group motion state
M28003+100*N Axis group error | ON: axis group error state
M28004+100*N | Axis group buffer | ON: the axis group commands are saved in the buffer
state
M28010+100*N MST interactive | ON: G_ PATHMOV moves to the user defined operation row specified

by G PATHSEL

Axis group state register (the register start address is decided by SFD826)

Address Definition Data type Unit Note
D46000+300*N axis group state machine INT16U - 0: the axis group is not enabled
1: axis group enabled, not moving
2: Axis group in motion
3: axis group stop
4: Axis group error
D46001+300*N Axis group error code INT16U - Display the axis group error code
D46020+300*N | Current motion segment end FP64 Command | X axis current motion end position
point X unit
D46024+300*N | Current motion segment end FP64 Command | Y axis current motion end position
point Y unit
D46028+300*N | Current motion segment end FPo64 Command | Z axis current motion end position
point Z unit
D46032+300*N | Current motion segment end FP64 Command | A axis current motion end position
point A unit
D46036+300*N | Current motion segment end FP64 Command | B axis current motion end position
point B unit
D46040+300*N | Current motion segment end FPo64 Command | C axis current motion end position
point C unit
D46044+300*N Current motion given FPo64 Command | X axis current motion give
position X unit position
D46048+300*N Current motion given FP64 Command | Y axis current motion give
position Y unit position
D46052+300*N Current motion given FP64 Command | Z axis current motion give
position Z unit position
D46056+300*N Current motion given FP64 Command | A axis current motion give
position A unit position
D46060+300*N Current motion given FP64 Command | B axis current motion give
position B unit position
D46064+300*N Current motion given FP64 Command | C axis current motion give
position C unit position
D46068+300*N Current motion given joint FPo64 Command | X axis current motion given speed
speed X unit
D46072+300*N Current motion given joint FP64 Command | Y axis current motion given speed
speed Y unit
D46076+300*N Current motion given joint FP64 Command | Z axis current motion given speed
speed Z unit
D46080+300*N Current motion given joint FP64 Command | A axis current motion given speed
speed A unit
D46084+300*N Current motion given joint FP64 Command | B axis current motion given speed
speed B unit
D46088+300*N Current motion given joint FP64 Command | C axis current motion given speed
speed C unit
D46092+300*N | Current motion given flange FP64 Command | X axis current motion given flange
position X unit position
D46096+300*N | Current motion given flange FP64 Command | Y axis current motion given flange
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Address Definition Data type Unit Note

position Y unit position

D46100+300*N | Current motion given flange FPo64 Command | Z axis current motion given flange
position Z unit position

D46104+300*N | Current motion given flange FPo64 Command | A axis current motion given flange
position A unit position

D46108+300*N | Current motion given flange FP64 Command | B axis current motion given flange
position B unit position

D46112+300*N | Current motion given flange FPo64 Command | C axis current motion given flange
position C unit position

D46116+300*N | Current motion linear speed FPo64 Command | Composite speed of axis group

unit

D46140+300*N Current motion feedback FP64 Command | X axis current motion feedback
position X unit position

D46144+300*N Current motion feedback FP64 Command | Y axis current motion feedback
position Y unit position

D46148+300*N Current motion feedback FPo64 Command | Z axis current motion feedback
position Z unit position

D46152+300*N Current motion feedback FP64 Command | A axis current motion feedback
position A unit position

D46156+300*N Current motion feedback FP64 Command | B axis current motion feedback
position B unit position

D46160+300*N Current motion feedback FPo64 Command | C axis current motion feedback
position C unit position

D46226+300*N | PATHSEL buffer remaining INT32S PATHSEL buffer remaining space

space
D46249+300*N M code INT16U PATHMOV mapping
D46262+300*N PATHMOYV row number INT16U PATHMOY row number
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5-3. Cam function

Electronic cam is a software system that uses the constructed cam curve to simulate the mechanical cam, so as to
achieve the relative movement between the camshaft and the main shaft of the same mechanical cam system. In
machining, electronic cams are used to replace heavy mechanical cams. The system using electronic cam has
higher machining accuracy and flexibility and improves production efficiency.
As for the command positions of the main shaft and the slave shaft, the two cams data are interpolated in a straight
line mode(the mode can be changed) to obtain the displacement(slave shaft) equivalent to the phase (main shaft).
When there are few cam points, the accuracy is low, but the amount of data is small. The more points, the smaller
the phase interval and the higher the accuracy.

5-3-1. Command list

Command Function Chapter
CAMTBLSEL Cam table loading 5-3-2-1
CAMIN Cam start 5-3-2-2
CAMOUT Cam release 5-3-2-3
CAMPHASE Phase compensation 5-3-2-4
CAMRD Read cam table 5-3-2-5
CAMWR Write cam table 5-3-2-6
CAMPOINTADD Add key point 5-3-2-7
CAMPOINTDEL Delete key point 5-3-2-8
CAMTBLDEL Cam table unloading 5-3-2-9
CAMWRMUL Cam table batch modification 5-3-2-10
CAMTBLGEN Cam table generation 5-3-2-11
CAMMASTERPOSGET Master axis position calculation 5-3-2-12
CAMSLAVEPOSGET Slave axis position calculation 5-3-2-13
CAMCLUTCHON Cam clutch 5-3-2-14
CAMCLUTCHOFF
CAMTRANSLATE Cam table offset 5-3-2-15
X FLYSAW Follow cut 5-3-2-16
X ROTARYCUT Fly cut 5-3-2-17
CAMSKIPWR Cam skip write 5-3-2-18
CAMSKIPRD Cam skip read 5-3-2-19
CAMBOUNDS Cam range 5-3-2-20

User defined cam 5-3-2-21
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5-3-2. Command introduction

5-3-2-1. Cam table loading [CAMTBLSEL]

(1) Overview

Load the set cam table and generate an example of the cam table.

Cam table loading [CAMTBLSEL]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this instruction.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.
(4) Function and action

MO
e

CAMTBLSEL HDO HDS5 M1

& GD G
-

SO specifies the input parameters start address, occupies the register SO~S0+3

S1 specifies the output parameters start address, occupies the register S1~S1+1

S2 specifies the output state bit start address, occupies the register S2~S2+2

When MO is from OFF—ON, load the cam table according to the set cam table number. After successful
loading, a cam table instance will be generated and stored in the corresponding register of S1.

(5) Notes

® Before using the command CAMIN and CAMRD, it needs to get the cam table instance through the
CAMTBLSEL, which is the output parameter

® The loaded cam table instance fails after the PLC stops and power is off. It needs to be loaded again after the
next power on

® The CAMTBLSEL command can be executed multiple times for the same cam table number, and the
generated cam table instances will be valid and irrelevant to each other. The maximum number of cam table
instances shall not exceed 32, and the total number of points inside all cam table instances shall not exceed
65536. When the loaded cam table instance is not needed, it is unloaded through CAMTBLDEL command

(6) Related parameters

Input Parameter Data type Unit Note
parameter name
S0 Camtbl INTI16S - Cam table number. which is the CamProfile ID on the cam
configuration interface
S0+1 Periodic INT16S - Loop execution
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Input Parameter Data type Unit Note
parameter name
0: OFF
1: ON
S0+2 MasterAbs INT16S - Master axis mode
0: relative
1: absolute
S0+3 SlaverAbs INT16S - Slave axis mode
0: relative
1: absolute
Output Parameter Data type Unit Note
parameter name
S1 CamtblID INT16S - Cam table instance. One of the input variables of other cam
table commands
S1+1 ErrCode INT16S - Command error code
Output Parameter Data type Unit Note
state name
S2 Done BOOL - The command execution completed
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error

The master axis adopts relative / absolute mode, which affects the initial position of internal latch when
CAMIN command is triggered, and only the attributes of the cam table are given when CAMTBLSEL is
triggered. The final mode of the master axis is only determined by the MasterAbs and is not affected by the
StartMode in the CAMIN command. It should be noted that the master axis absolute mode may cause a step
from the slave axis position.

The slave axis adopts relative / absolute mode, which affects the initial position of internal latch when
CAMIN command is triggered, and only the attributes of the cam table are given when CAMTBLSEL is
triggered. The final mode of the slave axis is affected by the StartMode in the CAMIN command. It should
be noted that the slave axis absolute mode may cause a step from the slave axis position.

Cam table instance is one of the input parameters of other cam commands. It is randomly generated by
CAMTBLSEL command and has nothing to do with the cam ID of cam configuration interface. The same
cam table can be loaded multiple times. The generated cam table instances are different and do not affect
each other.

(7) Sequence diagram

Trigger the command Trigger the command

!
execte | | |

Done

Busy

Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.
When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-2. CAM start [CAMIN]

(1) Overview

Perform cam movement according to the set parameters according to the loaded cam table.

CAM start [CAMIN]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model

Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this instruction.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.
(4) Function and action

MO
-

CAMIN HDO HD50 M1

c» 6D (D
-

® SO specifies the input parameters start address, occupies the register SO~S0+47
® S specifies the output parameters start address, occupies the register SI~S1+1
® S2 specifies the output state bit start address, occupies the register S2~S2+5
® When MO is from OFF—ON, execute the CAM motion as the input parameters
® The 16-axis model supports up to 8 master-slave relationships; 32-axis and 64-axis models support up to 16
master-slave relationships
(5) Related parameters
Input Parameter Data type Unit Note
parameter name
SO Master INT16S - Master axis number starts from 0
S0+1 Slaver INT16S - Slave axis number starts from 0
S0+2 CamtblID INT16S - CAM table instance is generated by CAMTBLSEL
S0+3 StartMode INT16S - Start mode of main and slave axis
0: relative mode
1: absolute mode
2: tracking mode
S0+4 MasterSource | INT16S - master axis data source type
0: master axis current position given
1: master axis last position given
2: master axis current position feedback
3: master axis last position feedback
S0+5 BufferMode INT16S - Buffer mode
0: interrupt mode
1: buffer mode (Only V3.7.1 and above support cache
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Input Parameter Data type Unit Note
parameter name
function)
S0+6 Dir INT16S - Synchronous direction (Only V3.7.2 and above support
single direction function)
0: both direction
1: Forward direction
2: Reverse direction
S0+8 MasterOffset | FP64 - Master axis offset
S0+12 SlaverOffset | FP64 - Slave axis offset
S0+16 MasterScaling | FP64 - Master axis ratio
S0+20 SlaverScaling | FP64 - Slave axis ratio
50+32 VeeDiff Fpo4 Sri);[r/lsmand Max tracking speed in tracking mode
S0+36 Ace Fpo4 S&?fgand Tracking acceleration in tracking mode
50+40 Dec Fpo4 E;Itn/sniand Tracking deceleration in tracking mode
S0+44 Jerk FPo64 Command Tracking jerk speed in tracking mode. Jerk speed is the
unit /s* acceleration/deceleration change rate
Output Parameter Data type Unit Note
parameter name
S1 Index INT16S - Current executed cam table segment number, the
segment number is the point number which is going to
S1+1 ErrCode INT16S - Command error code
Output Parameter Data type Unit Note
state name
S2 InSync BOOL - Establishment of cam relationship between master and
slave axis
S2+1 Busy BOOL - The command is being executed
S2+2 Active BOOL - The command is under control (affected by buffer
mode)
S2+3 Abort BOOL - The command is interrupted
S2+4 Error BOOL - The command execution is error
S2+5 EndOfProfile | BOOL - Cam execution completed.

When the cam adopts the cycle mode, it will set an
Ethercat communication cycle after the end of the
current cycle of the cam table, and then reset.

When the cam does not adopt the cycle mode, it will be
set after the execution of the cam and will not reset
automatically.

® The InSync status bit is set to on when the slave axis reaches the slave axis position corresponding to the
master axis cam table. Generally, when the slave axis is in the relative mode, execute the CAMIN command,
and the status bit will be set to on immediately. When the slave axis is in the absolute or tracking mode, it
will be set to on after the slave axis steps or catches up to the slave axis position corresponding to the master
axis cam table

® EndOfProfile status bit will be set to on after the slave axis follows the master axis to execute a complete
cam table

® StartMode parameter and MasterAbs/SlaverAbs in command CAMTBLSEL decide the main/slave axis
motion mode. The master axis mode is only determined by MasterAbs and is not affected by the value in
Startmode. The slave axis mode is shown as follows:

StartMode CAMTBLSEL.SlaveAbs Slave axis mode
Absolute Relative Relative
Absolute Absolute Absolute
Relative Relative Relative
Relative Absolute Relative
Tracking Relative Relative
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| Tracking | Absolute | Absolute |

The result of the absolute/relative mode of the master-slave axis when executing the CAMIN command

Master Slave axis Result

axis mode mode

Relative | After CAMIN is executed, the slave axis position does not change. After the master
axis runs, the slave axis moves in relative mode as the corresponding points of the cam
table

Absolute | After CAMIN is executed, the slave axis position steps to the starting position of the
cam table (i.e. 0). After the master axis runs, the slave axis moves according to the

Relative corresponding points of the cam table

Relative | After CAMIN is executed, the slave axis position doesn’t change. After the master axis
tracking | rus, the slave axis moves in relative mode as the corresponding points of the cam table

Absolute | After CAMIN is executed, the slave axis tracks to the starting position of cam table (i.e.
tracking | 0). After the master axis runs, the slave axis moves according to the corresponding
points of the cam table

Absolute

Relative | After CAMIN is executed, the slave axis position doesn’t change. After the master axis
rus, the slave axis moves in relative mode as the corresponding points of the cam table

Absolute | After CAMIN is executed, the slave axis position steps to the slave position
corresponding to the master axis current position in the cam table (eg. Master axis
current position is 100, master axis point 100 corresponds to the slave axis point 200 in
the cam table. After CAMIN is executed, the slave axis steps to 200). After the master
axis runs, the slave axis moves according to the corresponding points of the cam table

Relative | After CAMIN is executed, the slave axis position doesn’t change. After the master axis
tracking | rus, the slave axis moves in relative mode as the corresponding points of the cam table

Absolute | After CAMIN is executed, the slave axis tracks to the slave axis position corresponding
tracking | to the master axis current position in the cam table (eg. The master axis current position
is 100, the master axis point corresponds to the slave axis point 200 in the cam table.
After CAMIN is executed, the slave axis steps to 200). After the master axis runs, the
slave axis moves according to the corresponding points of the cam table

@)

2

1)
)

When the master axis is in absolute mode, if the current position of the master axis is not within the master
axis range of the cam table, the automatic action will be processed periodically. For example, if the current
position of the master axis is 110 and the position of the master axis in the cam table is 0 ~ 100, the default
master axis position after CAMIN is executed is 10 (the actual master axis position does not change).

The master-slave axis ratio and master-slave axis offset parameters take effect when CAMIN is executed, and
modification in the process is not supported. Inappropriate parameters will lead to slave axis position step.
The position relationship between the master and slave axis is (where CAM( ) represents the slave axis
position corresponding to the master axis on the cam table):

Slave axis position = slave axis ratiox CAM ((master axis position+master axis offset) /master axis ratio) +
slave axis offset

The main-slave axis ratio canno be 0 (For V3.7.2 and above, the master-slave ratio is allowed to be 0, and the
default is 1). When the start mode is tracking mode, S0+32~S0+44 cannot be 0. If these parameters are not
set, it will return error code 1009 when the CAMIN is executed.
Follow buffer command after CAMIN

» Follow the command CAMIN
Multi-cycle: when the EOP signal of the current cam cycle arrives, start the cam movement of the second
CAMIN command, and the slave axis position steps to the actual position corresponding to the cam slave
axis module value.

Single cycle: the second CAMIN instruction is executed during movement, and the processing is the same as
that of single cycle. The second CAMIN command is triggered after the end of the movement without any
special processing

» Follow motion command
Multi-cycle: after the EOP signal of the current cam cycle arrives, start to execute the motion command, and
calculate with the actual position of the slave axis as the reference value.
Single cycle: trigger the motion command in the cam motion, and the processing is the same as that of
multi-cycle. The motion command is triggered after the cam motion is completed without any special
treatment
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® CAMIN single direction function
» Slave axis motion description

(1) Dual directions: When the cam master axis moves forward and backward, the cam slave axis follows the
master axis.

(2) Forward direction: When the cam master axis moves forward, the cam slave axis follows the master axis.
When the cam master axis moves in reverse direction, when the cam slave axis is stationary and the cam
master axis moves in the negative direction, the Insync signal is false. When the cam master axis moves in
non-negative direction, the Insync signal processing remains unchanged.

(3) Reverse direction: When the cam master axis moves in reverse direction, the cam slave axis follows the
master axis. When the cam master axis moves forward and the cam slave axis is stationary, when the cam
master axis moves forward, the Insync signal is false. When the cam master axis moves in a non-forward
direction, the Insync signal processing remains unchanged.

» Slave axis motion direction confirming

The movement direction of the actual slave axis is determined by the movement direction of the actual master axis,

the master axis scaling ratio and the slave axis scaling ratio:

MasterDir: actual master axis movement direction (determined according to target position, not movement

direction)

MasterScale: master axis scale ratio

CamMasterDir: movement direction of cam master axis

SlaverDir: actual movement direction from slave axis

SlaverScale: slave axis scale ratio

CamSlaverDir: cam slave axis movement direction

masterDir is positive . - .
— » camMmasterDir —— camSlaverDir is positive

masterScale is positive is positive . _— SlaverDir is positive
salaverScale is positive

masterDir is positive camMmasterDir is . .
) —_— ti —— camSlaverDir is negative SlaverDir is
masterScale is negative negative - X
salaverScale is positive negative
masterDir is positive camMmasterDir is

) —— ti ——» camSlaverDir is negative
masterScale is negative negative _ —— SlaverDir is positive
salaverScale is negative

® EOP counting function (Only V3.7.2 and above versions support EOP counting function)

In the electronic cam, the EOP signal is divided into positive and negative directions, and the relevant registers
D[20172] and D[20176]:

D[20172]: forward counting register. When a forward EOP signal is generated, the register value is added by 1.
D[20176]: negative counting register. When a negative EOP signal is generated, the register value is added by 1.
When a forward EOP signal is generated, the forward EOP counter is added by one. When a negative EOP signal
is generated, the negative EOP counter is added by one.

The EOP signal count value only increases and does not decrease, but can be set as a non-negative integer value
by the user.

(6) Sequence diagram
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Trigger the command

Execute |_|

Incycle

Busy

Active

Abort the command

Is interrupted

Error

EndOfProfile

1

Cam execution completed

Explanation:

When the cam is not executed periodically, the busy and active signals are set ON after the command is triggered,
and the incycle signal is set ON after the cam is synchronously bound successfully. If the operation of a single
cam cycle is completed, the EOP signal is set ON. At this time, other motion commands, stop commands or
camout commands are triggered for the slave axis, the increment, busy, active and EOP signals are reset, and the
abort signal is set ON.

Trigger the command

Execute |_|

Incycle

Busy

Active

Abort
\he command

Error is interrupted

EndOfProfile |_| |_|

Cam execution completed

Explanation:
When the cam adopts periodic execution, the EOP signal will be set ON once, and the other signal states are
consistent with non-periodic.

(7) Operation example
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CAM table configuration:
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When both the master axis and the slave axis adopt the relative mode, and the starting position of the master axis
and the slave axis is 10000, execute the cam table, and its track is shown in the following figure
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It can be seen that the starting point of the track is (10000,10000), and the entire cam table is executed.
When the master axis adopts relative mode and the slave axis adopts absolute mode, and the starting position of
the master and slave axis is 10000, the track of the executed cam table is shown in the following figure
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It can be seen that the starting point of the track is (10000,0), and the entire cam table is executed, and the slave
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axis position produces a step from 10000 to 0 at the beginning.

When the master axis adopts absolute mode and the slave axis adopts relative mode, and the starting position of
the master and slave axis is 10000, the track of the executed cam table is shown in the following figure:
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It can be seen that the starting position of the axis does not change, and the subsequent cam table starting from the
master axis position 10000 is executed.

When both the master axis and the slave axis adopt the absolute mode, and the starting position of the master axis
is 10000 and the starting position of the slave axis is 0, the track of the executed cam table is as follows:
e —
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It can be seen that the slave axis position steps from 0 to 10000, the starting point of the track is (10000,10000),
the cam table starting from master axis position 10000 is executed.

The tracking mode is similar to the absolute mode, except that if it is in the tracking mode, the slave axis will
catch up with the set speed, acceleration and jerk speed without step.

When the movement of the master-slave axis is 10000 per turn, the CAMTBLSEL command adopts the cycle
mode. The ratio of the master-slave axis in the CAMIN command is 1 and the offset of the master-slave axis is 0.
After the cam is bound, the master axis uses the relative motion command to run the position of 40000 command
units. Its trajectory is shown in the figure below:
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When the master axis ratio is 2, the slave axis ratio is 1 (the master axis becomes twice the original and the slave

axis remains the same):

When the master axis ratio is 1, the slave axis ratio
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When the ratio of the master-slave axis is 1 and the master axis offset is 5000 (the master axis point of the cam
table is offset 5000 to the right, that is, the starting position of the master axis is the position of the master axis
5000 of the original curve, and the curve of the master-slave axis is offset to the left):
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When the ratio of the master and slave axis is 1 and the offset of the slave axis is 5000 (the offset of the slave axis
is valid only when the slave axis is in absolute or tracking mode, which will step/catch-up to the offset position
when the CAMIN command is triggered, and the alarm of the slave axis may be caused in absolute mode):
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5-3-2-3. CAM release [CAMOUT]

(1) Overview

Release the CAM relationship between the main and slave axis.

CAM release [CAMOUT]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.

(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO

v D

-

CAMOUT HDO HD2 M1

-

(5) Notes

SO specifies the input parameter start address
S1 specifies the output parameter start address
S2 specifies the output state bit start address, occupies the register S2~S2+1

When MO is from OFF—ON, release the cam relationship of the slave axis specified by SO

® [f the slave axis is in motion during the execution of CAMOUT, the slave axis will maintain the original
speed and continue to run after the command is executed. You can use A STOP and A HALT command to

stop

®  Whether periodic operation or non-periodic operation is adopted, the master and slave axis of CAMIN need
to unload the cam table through CAMOUT

(6) Related parameters

Input Parameter name Data type Unit Note
parameter
SO Slaver INT16S - CAM slave axis number
Output Parameter name Data type Unit Note
parameter
S1 ErrCode INT16S - Command error code
Output state Parameter name Data type Unit Note
S2 Done BOOL - The command execution is successful
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error
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(7) sequence diagram

Trigger the command Trigger the command
¥
Execute |_| —|
Done
Busy |
Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-4. Phase compensation [CAMPHASE]

(1) Overview

Plan a smooth curve to complete the phase offset of the slave axis relative to the master axis.

Phase compensation [CAMPHASE]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

| MO 6D D
| M } CAMPHASE HDO HD30 M1 H
® SO specifies the input parameter start address, occupies the register SO~S0+23
® S specifies the output parameter start address
® S2 specifies the output state bit start address, occupies the register S2~S2+2
® When MO is from OFF—ON, when the phase offset of the slave axis to the master axis is executed, the
actual position of the master axis will not be affected, and the slave axis will compensate the position
according to the offset
(5) Related parameters
Input Parameter Data type Unit Note
parameter name
SO Slaver INT16S - CAM slave axis number
SO0+1 Master INT16S - CAM master axis number
S0+4 PhaseShift FP64 Command unit | Phase offset
+ i i .
SO0+8 Velocity FP64 Commznd unit Phase compensation speed
S0+12 Acc FP64 Command unit . .
/2 Phase compensation acceleration
SO0+16 Dec FP64 Command unit . .
/2 Phase compensation deceleration
S0+20 Jerk FP64 Command unit | Phase compensation jerk speed, which is the
/s acceleration/deceleration change rate
Output Parameter Data type Unit Note
parameter name
S1 ErrCode INT16S - Command error code
Output Parameter Data type Unit Note
state name
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S2 Done BOOL The command execution is successful

S2+1 Busy BOOL The command is being executed

S2+2 Error BOOL The command execution is error

(6) Sequence diagram

Trigger the command Trigger the command
¥
Execute |_| —|
Done
Busy
Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.

(7) Sketch diagram
Dotted line: it is the original curve of the slave axis. Solid line: it is the curve after phase compensation of the
slave axis.
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5-3-2-5. CAM table read [CAMRD]

(1) Overview

Read the point of the cam table.

CAM table read [CAMRD]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

‘ MO0 D (D
| M } CAMRD HDO HD10 M1 H
® SO specifies the input parameter start address, occupies the register SO~S0+1
® S1 specifies the output parameter start address, occupies the register S1~S1+18
® S2 specifies the output state bit start address, occupies the register S2~S2+2
® When MO is from OFF—ON, read the points of the corresponding cam table according to the cam table
instance, and store the read parameters such as position, speed, acceleration and connection type into the
register with S1 as the starting address
(5) Related parameters
Input Parameter Data type Unit Note
parameter name
SO CamTblID INT16S - CAM table instance. Obtain through CAMTBLSEL
S0+1 PointID INT16S - Read key point number (starting from 0)
Output Parameter Data type Unit Note
parameter name
S1 ErrCode INT16S - Command error code
S1+1 Cnt INT16S - Read key point quantity
S1+2 MasterPos FP64 Command unit | Key point master axis position
S1+6 SlaverPos FP64 Command unit | Key point slave axis position
S1+10 Vel FP64 Command unit .
/s Key point speed
S1+14 Acc FP64 Command unit . .
/s2 Key point acceleration
S1+18 TrajType INT16S - Join type at key point (curve type from previous key
point to current key point)*
Output Parameter Data type Unit Note
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state name

S2 Done BOOL - The command execution is successful
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error

*Note: join type: 1: Cubic curve 2: quintic curve 3: parabola 4: straight line 5: simple harmonic 6: Cycloid 7:
deformation sine 8: deformation trapezoid 9: constant 10: deformation constant velocity 11: double harmonic 12:
inverse double harmonic.

(6) Sequence diagram

Trigger the command Trigger the command
2
Execute |_| —|
Done
Busy |
Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-6. CAM table write [CAMWR]

(1) Overview

Change the point in the cam table.

CAM table write [CAMWR]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L. models cannot support this command.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

» 6D

‘ MO

| M

[ ]

[

([

[ ]

(5) Notes

[ ]

([

} CAMWR HDO HD20 M1

-

SO specifies the input parameter start address, occupies the register SO~S0+18
S1 specifies the output parameter start address, occupies the register SI~S1+1
S2 specifies the output state bit start address, occupies the register S2~S2+2
When MO is from OFF—ON, modify the point in the cam table instance

Except that the first point (i.e. 0,0) cannot be changed, all other points support modification
When the curves in the cam table are cubic or quintic curves and straight lines, modifying the point position

will affect the trajectories of the before and after curves at most. Improper modified point position may lead

to sudden change of slave axis position
®  The written point cannot be read by the programming software and becomes invalid after power on again
® The modified point master axis position can only be between the before and after points

(6) Related parameters

Input Parameter Data type Unit Note
parameter name
SO CamTblID INT16S - CAM table instance. Obtain through the command
CAMTBLSEL
SO0+1 PointID INT16S - Read the key point number (starts from 0)
S0+2 MasterPos FP64 Command unit | Key point master axis position
S0+6 SlaverPos FP64 Command unit | Key point slave axis position
+ i .
50+10 Vel Fpo4 Commznd unit Key point speed. Not support at the moment.
+ i . .
S0+14 Acc FPo4 Com“}‘;?d unit Key point acceleration. Not support at the moment.
S0+18 TrajType INT16S - Join type at the key point. (Modification of curve
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type is not supported. Version 3.7.2 and above need
to write the corresponding curve type. The previous
version 0 defaults to not modifying the type)
Output Parameter Data type Unit Note
parameter name
S1 ErrCode INT16S - Command error code
S1+1 Cnt INTI16S - Write in key point quantity
Output Parameter Data type Unit Note
state name
S2 Done BOOL - The command execution is successful
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error

(7) Sequence diagram

Explanation:

Trigger the command

Execute |_|

Trigger the command

~

Done

Busy

Error

1

Error in instruction execution

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.
When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-7. Add key point [CAMPOINTADD]

(1) Overview

Add the key point in the specified cam table.

Add key point [CAMPOINTADD ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 64-bit, four words
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@H

M } CAMPOINTADD HDO DO M1

SO specifies the input parameter start address, occupies the register SO~S0+20.

S1 specifies the output state word start address, occupies the register S1~S1+1.

S2 specifies the output state bit start address, occupies the register S2~S2+2.

When MO is from OFF—ON, [cam table instance] specifies the cam table and add corresponding key points.
After the command is executed, the end index of the cam table is output.

(5) Notes

® You can only add a key point after the first key point in the cam table

® If pointid does not exist in the cam table, a key point is added after the last key point in the cam table by
default. If pointid exists, the key points of cam table need to be increased by one bit in turn.

® The master axis position of the new key point in the middle of cam table can only be within the curve of the
current section. Adding the master axis position of the key point at the end of the cam table can only be
greater than the master axis position of the termination key point, otherwise the command will report an error

® A cam table can store up to 1000 key points

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
S0 CamTblld INT16S - CAM table instance number
S0+1 Pointld INT16U - Cam table key point number
S0+2 Mode INT16 - Effective mode

0: take effect at once
1: take effect in the next cam period
S0+4 MasterPos FP64 - Master axis position
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Input Parameter name | Data type Unit Note
parameter
S0+8 SlaverPos FP64 - Slave axis position
S0+12 Vel FPo64 - Reference speed
S0+16 Acc FP64 - Reference acceleration
S0+20 Type INT16U - Join trajectory type
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+1 EndPointIndex INT16U - Cam table end point index
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - The command execution completed
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error

(7) Sequence diagram

Trigger the command

Execute |_|

Done

Busy

Trigger the command

~

Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal

is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the

corresponding error code is output.
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5-3-2-8. Key point delete [CAMPOINTDEL]

(1) Overview

Delete the key point in the specified cam table.

Key point delete [CAMPOINTDEL ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.1 and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.
(2) Operand

Operand Function Type
S0 Specify the input parameter start address 64-bit, four words

S1 Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

MO @@H

M } CAMPOINTDEL HDO DO M1

SO specifies the input parameter start address, occupies the register SO~S0+2.

S1 specifies the output state word start address, occupies the register S1~S1+1.

S2 specifies the output state bit start address, occupies the register S2~S2+2.

When MO is from OFF—ON, for the cam table specified in the [cam table instance], delete the key point
specified in the [key point serial number], and output the end point index of the cam table after the command
is executed

(5) Notes

®  You can only delete a key point after the first key point in the cam table

® Deleting the key points in the middle of the cam table needs to ensure the continuous speed of the previous
section and the last two sections of the curve. Deleting key points at the end of the cam table needs to ensure
that the speed of the previous curve is continuous

®  After deleting key points, if the starting and ending slave axis position of cubic and quintic curves are equal,
the command will report an error (3.7.2 and above versions support the same location, so will not report the
error)

® Pointld can be found in the cam table. Delete the corresponding key point, and the key point serial number
after the key point needs to be backward one bit in turn. If pointid cannot be found in the cam table, the
command will report an error

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO CamTblld INT16S - Cam table instance number
S0+1 Pointld INT16U - Cam table key point number
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S0+2 Mode INT16U - Take effect mode
0: take effect at once
1: take effect in next cam cycle, not support at
the moment
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+1 EndPointIndex INT16U - Cam table end point index
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - The command execution completed
S2+1 Busy BOOL - The command is being executed
S2+2 Error BOOL - The command execution is error
(7) Sequence diagram
Trigger the command Trigger the command
Execute |_| —|
Done
Busy
Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-9. CAM table unload [CAMTBLDEL ]

(1) Overview

Unload the loaded cam table, release the buffer space.

CAM table unload [CAMTBLDEL ]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.6.1b and above Software V3.7.4 and above

Note: XDH, XLH series -L models cannot support this command.
(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output parameter start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

v D G2

HDO HD2 M1

MO
m }

CAMTBLDEL

-

|
|
® SO specifies the input parameter start address
® S1 specifies the output parameter start address
® S2 specifies the output state bit start address, occupies the register S2~S2+2
® When MO is from OFF—ON, unload the cam table instance specified by SO
(5) Notes
® No matter whether the cam is executed periodically or not, CAMOUT is required before CAMTBLDEL can
be executed after CAMIN is executed
®  The running cam cannot be unloaded
® (Cam table unloading only deletes the corresponding cam table instance number to free the buffer space. You
can load a new cam table instance through CAMTBLSE instruction.
® If the slave axis is stop or broken by the command A_STOP or A_HALT, the cam binding state of the slave
axis will also be released. At this time, the CAMTBLDEL command can be executed without the CAMOUT
command
(6) Related parameters
Input Parameter Data type Unit Note
parameter name
SO CamTblID INTI16S - CAM table instance, obtain through the command
CAMTBLSEL
Output Parameter Data type Unit Note
parameter name
S1 ErrCode INT16S - Command error code
Output state Parameter Data type Unit Note
name
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S2 Done BOOL - The command execution is successful

S2+1 Busy BOOL - The command is being executed

S2+2 Error BOOL - The command execution is error

(7) Sequence diagram

Trigger the command Trigger the command
¥
Execute |_| —|
Done
Busy
Error

1

Error in instruction execution

Explanation:

The command is triggered and the Busy signal is set. When the command execution is completed, the Busy signal
is reset and the Done signal is set.

When there is an error during instruction execution, the Error signal is set, other signals are reset, and the
corresponding error code is output.
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5-3-2-10. CAM table batch modification [CAMWRMUL ]

(1) Overview

Modify mutiple points in the cam table.

CAM table batch modification [CAMWRMUL]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand
Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*

SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M420

m

CAMWRMUL HD420 D420 M421

EOMECYENEY)
-

SO specifies [input parameter start address] and occupies registers SO~S0+28+24 * (N-1).

|

|

[

® S specifies [start address of output status word] and occupies registers S1~S1+1.
[ ]

S2 specifies [start address of output status bit] and occupies relay S2~S2+2.

(5) Note

® [t supports the execution of the cam at rest or in motion, and the modification of the key point in motion. If
the key point is in the current motion segment, it will generate a step from the axis.

® The modified master axis position of the key point must meet the requirement that the current key point
master axis position is greater than the previous key point master axis position and less than the next key
point master axis position, otherwise an error 3017 will be reported.

® The quintic curve supports the modification of speed and acceleration, and the cubic curve supports the
modification of speed.

® The total number of key points should be greater than 0.

® There is no error in execution. The error source ID is 65535 by default.

(6) Related parameters

Input parameter | Parameter | Data type Unit Note
name
SO Count INT16U - Total number of modified keys
S0+1 CamTblID | INT16S - Cam table instance number
S0+2 Mode INT16U - Mode
0: Effective immediately
1: The next cam cycle takes effect
S0+8+24*(N-1) PointID INT16S - cam table key point ID
S0+12+24*(N-1) | MasterPos FP64 Command Master axis position
unit
S0+16+24*(N-1) | SlavePos FP64 Command Slave axis position
unit
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Input parameter | Parameter | Data type Unit Note
name
S0+20-+24*(N-1) Vel FP64 Command Reference speed
unit /s
S0+24+24*(N-1) Acc FPo64 Command Reference acceleration speed
unit /s
S0+28+24*(N-1) Type INT16U - Track type
Output parameter | Parameter | Data type Unit Note
name
S1 ErrCode INT16U - Command error code
S1+1 ErrCodelD | INT16U - Error source ID
State parameter | Parameter | Data type Unit Note
name
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error

(7) Sequence diagram

Explanation:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is

trigger command

Execute

Done

trigger command

a

Busy

Error

reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the

corresponding error code is output.
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5-3-2-11. CAM table generation [CAMTBLGEN]

(1) Overview

Generate a new cam table according to the input points.

CAM table generation [CAMTBLGEN]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.7.2 and above Software V3.7.14 and above
(2) Operand

Operand Function Type

SO Specify the input parameter start address 16-bit, single word

S1 Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M650 @@H

M }CAMTBLGEN HD650 D650 M651

|
|
® SO specifies [input parameter start address] and occupies registers SO~S0+28+24 * (N-1).
® S specifies [start address of output status word] and occupies registers S1~S1+1.

® S2 specifies [start address of output status bit] and occupies relay S2~S2+2.

(5) Note
® When the cam is in use, only the next cam cycle takes effect, and when it is not in use, both modes are
supported.
® Pointld starts from 0 and increases in sequence, and the position of the main and slave axes of the Oth key
point must be (0,0), and the curve type of the Oth key point is invalid.
® The total number of key points shall be greater than or equal to 2.
® The error source ID is 65535 by default when the command is executed without error.

(6) Related parameters

Input parameter | Parameter | Data type Unit Note
name
SO Count INT16U Key point numbers
S0+1 CamTblID | INTI16S Cam table instance ID
S0+2 Mode INT16U - Mode

0: Effective immediately
1: The next cam cycle takes effect

S0+4 CamPeriod FP64 - Cam period*
S0+8+24*(N-1) PointID INT16U - Key point ID
S0+12+24*(N-1) | MasterPos FP64 Command Master axis position
unit
S0+16+24*(N-1) | SlavePos FP64 Command Slave axis position
position
S0+20-+24*(N-1) Vel FP64 Command Reference speed
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Input parameter | Parameter | Data type Unit Note
name
position /s
S0+24+24*(N-1) Acc FPo64 Command Reference acceleration speed
position /s
S0+28+24*(N-1) Type INT16U - Track type
Output parameter | Parameter | Data type Unit Note
name
S1 ErrCode INT16U - Command error code
S1+1 ErrCodelD - Error source ID
State parameter | Parameter | Data type Unit Note
name
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error

*Note: The cam cycle corresponds to the CAM cycle time in the cam table editing interface. 0 is the cam cycle of
the current cam table instance by default. This parameter will affect the trajectory and key point speed of the curve
with cubic and quintic, and it is not recommended to modify it.

(7) Sequence diagram

trigger command trigger command

Execute J —I

Done

Busy

Error

1

error in command
execution process

Explanation:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.
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5-3-2-12. Master axis position calculation [CAMMASTERPOSGET]

(1) Overview

Calculate the master axis position as the slave axis.

Master axis position calculation [CAMMASTERPOSGET]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M250
M

CYEED

CAMMASTERPOSGET HD250 D250 MZSl#

SO0 specifies [input parameter start address] and occupies registers SO~S0+7
S1 specifies [start address of output status word] and occupies registers S1~S1+23.
S2 specifies [start address of output status bit] and occupies relay S2~S2+2.
(5) Note
® At present, only 0, 1, 3 and 5th curves are supported.
® If the curve in the cam table is a O™ curve and there are countless solutions, only the two endpoints of the
segment are taken.
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
S0 TblID INT16S - Cam table instance 1D
S0+1 Size INT16U - Maximum number of solutions
S0+2 Mode INT16U - Mode
0-Original cam table
1-cam table after scale and offset. Not
supported temporarily
S0+3 Slaveld INT16U - Slave axis ID
S0+4 SlavePos FP64 Command Slave axis phase
unit
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Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16S - Command error code
S1+1 ActRootCnt INT16U - Number of actual solutions
S1+4 MasterPos1 FPo64 Command .
unit Master axis phase 1
S1+8 MasterPos2 FP64 Corlilrrlri{[and Master axis phase 2
S1+12 MasterPos3 FP64 Corlrllliri{[and Master axis phase 3
S1+16 MasterPos4 FPo64 Cor:lll?;[and Master axis phase 4
S1+20 MasterPos5 FP64 Command .
unit Master axis phase 5
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error
(7) Sequence diagram
trigger command trigger command

Execute —I

Done

Busy

Error

1

error in command
execution process

Explanation:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.
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5-3-2-13. Slave axis position calculation [CAMSLAVEPOSGET]

(1) Overview

Calculate the slave axis position as the master axis.

Slave axis position calculation [CAMSLAVEPOSGET]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word

S1 Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M280 @@H

M }CAMSLAVEPOSGET HD280 D280 M281

|
|
® SO specifies [input parameter start address] and occupies registers S0~S0+7
® S specifies [start address of output status word] and occupies registers S1~S1+7.
® S2 specifies [start address of output status bit] and occupies relay S2~S2+2.

(5) Note
® By default, the calculation is based on multiple cycles.
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
S0 Mode INT16U - Mode

0 - Calculate the actual position of the slave
axis according to the actual position of the
master axis
1 - Calculate the slave axis phase according to
the actual position of the master axis
2 - Calculate the slave axis phase according to
the master axis phase

S0+1 Slaveid INT16U - Slave axis ID

S0+4 MasterPos FP64 Command Master axis position

unit
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+4 SlavePos FPo64 Command . .
unit Slave axis position
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State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error

(7) Sequence diagram

Explanation:

trigger command

Execute

Done

trigger command

-

Busy

Error

1

error in command
execution process

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.
When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.
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5-3-2-14. CAM clutch [CAMCLUTCHON, CAMCLUTCHOFF]

(1) Overview

According to the input parameters, the slave axis disengage or engage during cam execution.

CAM clutch ON [CAMCLUTCHON]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.7.2 and above Software V3.7.14 and above

CAM clutch OFF [CAMCLUTCHOFF]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.7.2 and above Software V3.7.14 and above
(2) Operand

Operand Function Type

SO Specify the input parameter start address 16-bit, single word

S1 Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD| X |Y|M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

| MO D (52

| M } CAMCLUTCHOFF HDO DO M1 H

® S0 specifies [input parameter start address] and occupies registers SO~S0+35

® S specifies [start address of output status word]

® S2 specifies [start address of output status bit] and occupies relay S2~S2+4.

® After the command is triggered, when the starting conditions are met, the master and slave axes are
disengaged.

| MO SIS

| M } CAMCLUTCHON HDO DO M1 H

® SO specifies [input parameter start address] and occupies registers SO~S0+51

® S specifies [start address of output status word]

® S2 specifies [start address of output status bit] and occupies relay S2~S2+4.

®  After the command is triggered, when the starting conditions are met, the master and slave axes are engaged.

(5) Note

® CAMCLUTCHOFF needs to be executed after the execution of CAMIN, and CAMCLUTCHON needs to be
executed after the execution of clutch OFF.

The rising edge of the instruction refers to the M register. The external rising edge refers to X signal.

When the mode is master axis phase, the master axis phase range [0, master axis phase modulus).

When the mode is slave axis phase, only the slave axis phase monotonically increaseing is supported, and the
range is [0, the slave axis phase modulus value).

® In the slave axis movement amount start mode, when the set slave axis movement amount is greater than 0, it
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is necessary to ensure that the current slave axis movement amount (current slave axis position - slave axis
position when clutch is ON) < the set slave axis movement amount. When the set slave axis movement
amount is less than 0, ensure that the current slave axis movement amount (current slave axis position - slave
axis position at CAMIN moment) > the set slave axis movement amount.

® Clutch on inhibit mode and delayed movement amount only take effect when the mode is command and
external rising edge.

® During the control of the CAMCLUTCHOFF command, the slave axis can be moved independently, the
CAMIN synchronization flag is reset, and then the master and slave binding can be performed again by
executing the CAMCLUTCHON command, and the CAMIN synchronization flag is set ON.

® During the execution of CAMCLUTCHOFF, the execution segment number and other parameters stop
refreshing. After the execution of CAMCLUTCHON, the parameters start refreshing.

(6) Related parameters

CAMCLUTCHON
Input Parameter name | Data type Unit Note
parameter
SO Slavelndex INT16U - Slave axis ID
S0+1 StartMode INT16U - Start mode
0-command rising edge
1-external rising edge
2-master axis phase
3-slave axis phase
S0+2 StartRegIndex INT32U - Register index when start
S0+4 StartMasterPos FP64 Command Master axis phase
unit
S0+8 StartSlaverPos FPo64 Command Slave axis phase
unit
S0+12 ProhibitMode INT16U - Clutch on inhibit mode
0-none
1-register
2-external signal
S0+14 ProhibitRegIndex | INT32U - Clutch on inhibit register index
S0+16 DelayMovement FP64 Command Delay movement amount
unit
S0+20 LinkMethod INT16U - Link mode
0-directly
1-Slide. Not supported temporarily
2-follow-up. Not supported temporarily
3-catch up
S0+21 SlideType INT16U - Sliding mode. Not supported temporarily
0-time
1-Slip amount
S0+22 SlideCurve INT16U - Sliding curve. Not supported temporarily.
0-straight line
1-Index
S0+24 SlideTime INT32U ms Sliding time. Not supported temporarily
S0+26 FollowTime INT32U ms Following time. Not supported temporarily
S0+28 SlidePos FP64 Command Sliding amount. Not supported temporarily
unit
S0+32 FollowPos FP64 Command Following amount. Not supported temporarily
unit
S0+36 VelDiff FPo64 Command Catch up speed
unit /s
S0+40 Acc FP64 Command Catch up acceleration
unit /s
S0+44 Dec FP64 Command Catch up deceleration
unit /s
S0+48 Jerk FP64 Command Catch jerk
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Input Parameter name | Data type Unit Note
parameter
unit /s
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Command execution error
CAMCLUTCHOFF
Input Parameter name | Data type Unit Note
parameter
SO SlaverIndex INT16U - Slave axis ID
S0+1 StartMode INT16U - Start mode
0-command rising edge
1-external rising edge
2-master axis phase
3-slave axis movement amount
4-slave axis phase
S0+2 StartRegIndex INT32U - Starting register index
S0+4 StartMasterPos FP64 Command Master axis phase
unit
S0+8 SlaverMovement FP64 Command Slave axis movement amount
unit
S0+12 StartSlaverPos FPo64 Command Slave axis phase
unit
S0+16 ProhibitMode INT16U - Clutch OFF inhibit mode
0-none
1-register
2-external signal
S0+18 ProhibitReglndex | INT32U - Clutch OFF inhibit register index
S0+20 DelayMovement FP64 Command Master axis delay movement amount
unit
S0+24 LinkMethod INT16U - Link method
0-directly
1-slide
S0+25 SlideType INT16U - Sliding type
0-time
1-sliding amount
S0+26 SlideCurve INT16U - Sliding curve
0-straight line
1-Index
S0+28 SlideTime INT32U ms Sliding time
S0+32 SlidePos FP64 Command Sliding amount
unit
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
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S2+2 Active BOOL - Command under control

S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Command execution error
Clutch link method
® Enable and disable related parameters
Parameter name Effective (V) /invalid (x)
Clutch ON/OFF link method | Directly Sliding Follow (only when
- ON)
Ii?[;c:dON/OFF sliding x Time assignment Specify sliding x
amount
Clutch ON/OFF  sliding x x N x
amount
Clutch ON/OFF  sliding x N N x
curve
Clutch ON/OFF sliding time \ X
Clutch ON/OFF follow time X \
Clutch ON/OFF  follow X N
amount

® Link directly
When the clutch is ON/OFF, directly connect/disconnect the input axis and output axis. The speed of the output
axis changes rapidly when the clutch is engaged/disengaged.

-

Clutch 4
input axis
speed

\

Clutch
output axis
speed

ON
Clutch control relay
OFF

. ON
Clutch link state relay
OFF

. . ON
Clutch directly link relay
OFF

®  Sliding link
Make the output axis move smoothly when the clutch is engaged/disengaged. When the clutch is ON, the output
axis speed accelerates from 0 and links. When the clutch is OFF, the output axis speed is reduced to 0 before it is
disconnected.

(1) When clutch ON/OFF sliding mode is specified by the time
When the clutch is ON, the output axis reaches the direct-connected state after the specified sliding time. When
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the clutch is OFF, the output axis reaches the stop state after the specified sliding time.

Clutch 4
input axis
speed

Clutch ON sliding curve Clutch OFF sliding curve

Clutch 4
output axis
speed

i

|

|

|

i
ON i
Clutch control relay OFF i
L

[l

|

|

|

|

Clutch direct connection ON
state relay OFF

Clutch direct connection ON
relay OFF

! Direct connection state !
| |

Clutch QN sliding time Clutch ¢FF sliding time

A

(2) When clutch ON/OFF sliding mode is specified by sliding amount

Clutch OFF sliding amount

Clutch A
input Clutch ON sliding
speed amount
0 >

Clutch ON sliding curve

Clutch
output
speed

Clutch OFF sliding curve
v

[
|

t

l

|

l

ON ;
Clutch control relay |
—_— l

|

l

|

|

OFF

ON
Clutch connect state relay
OFF

! I

. ON | !

Clutch direct connect relay ! < > !
OFF : Direct connect 1

(3) Clutch OFF/ON during sliding
In the process of sliding acceleration, the clutch OFF is triggered, and the output axis will decelerate to 0 at the
current speed. During the sliding deceleration, the clutch ON is triggered, and the output axis will accelerate to the
synchronous speed from the current speed.
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speed | Clutch ON Clutch OFF -
condition condition Clutch input axis

Clutch output axis
speed

Clutch ON Sliding time

® Follow link

Follow-up refers to the function of making the output axis follow the input axis according to the follow-up
amount and follow-up time. The speed when following is automatically calculated by the follow-up amount and
follow-up time. The following speed may be too large due to the difference between the following amount and
the following time.

Clutch output A Follow amount + Sliding amount after Clutch ON

axis speed Clutch ON condition

Following end Clutch OFF

conditiqn
Clutch track start ~
Clutchinput | - __________________| SRR
axis speed i
Sliding i
amount after :
clutch ON |
|
|
0 ‘ ; t
" Clutch ON sliding time |
| |
Clutch control relay |
OFF !
i

ON
Clutch connect state relay
OFF

Clutch direct connect ON
relay OFE

(6) Sequence diagram
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Trigger command Trigger command

Execute |_| —I
|
Done : +
Busy
Active
Abort

Error T

Interrupted by
the command

Explain:

Trigger command, busy and active signals are set ON. When the set start mode signal comes, done is set ON, and
busy and active are reset.

When the command is interrupted, abort is set ON and other signals are set ON.

(7) Application
Carry out the cam table in the following figure. It is required to separate the gear at the position of the main axis
phase 240 and move the slave axis independently. After the position of the relative movement 300, the gear mesh

is carried out again at the position of the main axis phase 360.
CAM | Tappet table

& BB Eu e L B

Cam Cysle Time 1 Inttial velo 0 Initial acc 0
D Master Slave Curvetype Velocity Acceleration  Jerk Pace Jump Type  Jump Address  Jump ID  Numberof Cycles  CyclejumpID  Comment
0 0 0 ] ]
1 100 200 Polynom5 o e 1500000 1 None 0 0 0 0
2 200 100 Polynom5 [ ] 500 O -300000 1 None 0 0 0 0
3 300 0 Linear_ine ] -500 (o 0 1 None 0 0 0 0
4 400 200 Polynom$S [] 250 10 1575000 1 None 0 0 0 0
O O
@6

Master slave diagram
T

T T
300 e T T e B

+ + + + +
] 100 200 300 400 500 600
master

The ladder chart:
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MO
| t APWR DO MLl KO -
APWR DI M2 Kl -
M10
— CAMTBLSEL HD10 D10 M1l  |—
M20
—M CAMIN HD20 D20 M21 -
M70
—M A_VELMOVE HD70 D70 M71 KO |
M90
— CAMCLUTCHOFF HD90 D90 M91 ||
M91
—M A_MOVER HD130 D130 M131 K1 |
M131
T CAMCLUTCHON HD160 D160 M161 |

Status parameter: ‘M3

Data type statement

INT16U From the axds number

- startMode HDS1 hstructionnsinge Sphdephu.se INT16U Boot mode
—umneghdm HD32 INT32U Register index:Start mo...
EE-_E_E-_
—SlaveMtwm'haﬂ HD98 Movement from axis

- start SlavePos HD102 FP64 Slave shaft phase at st...
—prohibtMode ~~ HD106 i i INT16U Off control inhibit mode
—prohibtRegindex HD108 INT32U M register index of forbi...
—delayMovement HD110 FP64 Delay movement

- linkMethod HD114 INT16U Connection mode

- siide Type HD115 time i INT16U Sliding mode
—siideCurve HD116 straightline ightii INT16U Sliding curve

- slide Time HD113 0 INT32U Sliding time

L sidePos HD122 FP64 Slip amount

Specified emor code

Sped‘ycon'pletbnma‘k

space usage : ID90-HD125 DI0 M91-M95 | i Cancel
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Input parameter: | HD160 Output parameter: D160 Status parameter: ‘Mi161

Name Addr Online value Offline value Data type statement )
=+ Input parameter

+— slaverld HD160 0 1 INT16U From the axds number

- startMode HD161 ESEHE E'Eﬁiiﬂfﬁ INT16U Boot mode
—sta'lF{eghdex HD162 0 INT32U Register index:Start mo...
IIIEE-_E_IE-_
—ﬂa‘lSlavarPos HD168 Starting slave phase

- prohibtMode HD172 nothlng noihing INT16U On control disable mode
—prohibtRegindex HD174 0 0 INT32U M register index of forbi...

—delayMovement HD176 0 0 FP64 Delay movement

— link Method HD180 direct direct INT16U Connection mode

— slide Type HD181 time time INT16U Sliding mode

- slideCurve HD182 straightline ightli INT16U Sliding curve

- slide Time HD184 INT32U Sliding time

—follow Time HD186 INT32U Follow up time

—slidePos HD188 FP64 Slip amount

+—followPos HD1%2 FPG4 amount of follow-up
HD1%6 Catch up with speed
HD200 FP64 Tracking acceleration
HD204 Catch up and slow down v

R atatad

space usage : ID160-HD211 D160 M161-M165 | Ok " Cancel

I~ — T — I — T — T — =~ ]
O — I — IO IR — I — I — I — ]

CAMIN synchronization signal
(3.161,1)

slave axis position
CAMIN synchronization signal
master axis phase
slave axis phase

Note: After the successful execution of camin, the clutch OFF command will be triggered. After the main axis is
moved, when the main axis phase reaches 240 set by the command, the master and slave axes will disengage. At
this time, the main axis movement will remain unchanged, and the relative movement of the slave axis will be 300.
When the command is completed, the clutch ON command will be triggered. When the main axis phase reaches
360, the slave axis will re-engage the main axis, and immediately follow the main axis to execute according to the
cam table.
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5-3-2-15. CAM table offset [CAMTRANSLATE]

(1) Overview

The cam table performs the point offset according to the set offset.

CAM table offset [CAMTRANSLATE]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.7.2 and above Software V3.7.14 and above
(2) Operand

Operand Function Type

SO Specify the input parameter start address 16-bit, single word

S1 Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH D | QD | X|Y | M*| S| T | C*
SO . ° ° ° ° ° ° °
S1 . ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M320 @®H

M }CAMTRANSLATE HD320 D320 M321

|

|

® SO specifies [input parameter start address] and occupies registers SO~S0+11
® S specifies [start address of output status word]

®  S2 specifies [start address of output status bit] and occupies relay S2~S2+2

(5) Note
® When count is equal to 0, it is modified to the last key point according to the set offset from startpointid.
® (O<key point id<=the last key point id.
®  The total number of modified key points count<the total number of key points in the cam table.
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
S0 Count INT16U Command Key point total number
unit
S0+1 CamTblld INT16S Command cam table instance
unit /s
S0+2 StartPointld INT16U Command start key point ID
unit /s
S0+3 Type INT16U Mode

0: take effect at once
1: take effect in next cam cycle

S0+4 MasterPosOffset FP64 Command master axis offset
unit /s2
SO0+8 SlaverPosOffset FP64 Command slave axis offset
unit
Output Parameter name | Data type Unit Note
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parameter
S1 ErrCode INT16U - Command error code
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error
Axis Parameter name | Data type Unit Note
number
S3 Axis INT16U - Axis number starts from 0

(7) Sequence diagram

trigger command trigger command

Execute J —I

Done

Busy

Error

1

error in command
execution process

Explain:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.
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5-3-2-16. Follow cutting [ X FLYSAW ]

(1) Overview

Generate simple follow cutting curve.

Follow cutting [X FLYSAW]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand
Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*

SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS

means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M370

GO GO 2

} X_FLYSAW HD370 D370 M371

-

SO specifies [input parameter start address] and occupies registers SO~S0+27
S1 specifies [start address of output status word] and occupies registers S1~S1+7
S2 specifies [start address of output status bit] and occupies relay S2~S2+5
(5) Note
® Master-slave synchronous proportion refers to the proportion relationship between the master-slave axis in the
synchronous zone, syncScale=displacement of the slave axis/displacement of the main axis, and the setting of
the proportion value needs to consider whether the acceleration zone and deceleration zone will reverse.
® Return distance=material length - acceleration distance - synchronization distance - deceleration distance -
waiting distance.
® When continuous update is selected, the cutting length, acceleration distance, synchronization distance,
deceleration distance, waiting distance and synchronization area proportion can be updated during operation,
and will take effect in the next cutting cam cycle.
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
SO masterID INT16U - Master axis ID
S0+1 slavelD INT16U - Slave axis ID
S0+2 continueUpdate INT16U - Continue update
0: invalid
1: valid
S0+3 reserved INT16U - -
S0+4 cutLength FP64 Command Cutting length
unit
S0+8 accDistance FP64 Command Acceleration distance
unit
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Input Parameter name | Data type Unit Note
parameter

S0+12 syncDistance FP64 Command Synchronization distance
unit
S0+16 decDistance FPo64 Command Deceleration distance
unit
S0+20 waitDistance FP64 Command Waiting distance
unit
S0+24 syncScaling FP64 - Proportion of master-slave synchronization
zone
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+1 num INT16U - Segment number
S1+2 reserved INT16U - -
S1+3 Reserved?2 INT16U - -
S1+4 backDistance FP64 Corlrllliri{[and Return distance
State Parameter name | Data type Unit Note
parameter
S2 InSync BOOL - In the synchronization area
S2+1 Busy BOOL - Instruction is executing
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Command execution error
S2+5 endProfile BOOL - Cam cycle completed

(7) Sequence diagram

Trigger the command

Execute |_|

Explain:

Trigger the command, and set ON the busy and active signals. After moving the main axis, start the follow cutting
movement. When the movement reaches the synchronization zone, the insync signal is set ON. There will be an
EOP signal at the end of each follow cutting cycle.

If the command is interrupted, abort is set ON and other signals are reset.
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(8) Application
Plan the follow cutting curve through the simple follow cutting command.

MO
— | t A PWR DO M1 KO —
A PWR D1 M2 K1 1
M200
—M X_FLYSAW HD200 D200 M201 |—
M70
_m A_VELMOVE HD70 D70 M71 KO —
X_FLYSAWInstruction parameter configuration
Input parameter: | HD200 Output parameter: D200 Status parameter:  M201
Name Addr Online value Offline value Data type statement N
= Input parameter
| | masterld HD200 0 0 INT16U Spindle ID
slaveld HD201 0 1 INT16U Slave ads 1D
continuousUpd... HD202 0 0 INT16U Continuously updated
—reserved HD203 0 0 INT16U retain
(—cutLength HD204 0 1000 FPG4 Material length
l accDistance HD208 0 100 FPe4 Acceleration distance
syncDistance HD212 0 100 FPG4 Synchronous distance
decDistance HD216 0 100 FP64 Decelerstion distance
—wait Distance HD220 0 100 FP&4 Waiting distance
—syncScaling HD224 0 1 FP64 Proportion of synchron...
[=+ Qutput parameter
EnCode D200 0 INT165 Emor code
—index D201 0 INT16S Section number
—reserved D202 0 INT16S retain
reserved2 D203 0 INT16S Reservation 2
| L backDistance D204 0 FP64 Retum distance
= Status parameter
—inSyncSection M201 False BIT In sync zone v
space usage : 1D200-HD227 D200-D207 M201-M206 Write Ok . Cancel

Note: After triggering the command, the current segment number and return distance will be obtained. After
moving the main axis, the slave axis will carry out periodic reciprocating movement. The track can be divided into
five segments, namely, waiting zone, acceleration zone, synchronization zone, deceleration zone and return zone.
When the slave axis is in the synchronization zone, the insyncsection signal is set ON. The specific position and
speed curve are shown in the figure below.
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5-3-2-17. Fly cutting [X ROTARYCUT]

(1) Overview

Generate simple fly cutting curve.

Fly cutting [X ROTARYCUT]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand

Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

‘ M400 D (2
| M }X_ROTARYCUT HD400 D400 M401H
® SO specifies [input parameter start address] and occupies registers SO~S0+19
® S specifies [start address of output status word] and occupies registers S1~S1+1
®  S2 specifies [start address of output status bit] and occupies relay S2~S2+6
(5) Note
® During operation, it is necessary to ensure that the distance between cutter and cutting point = half of the
moving distance of the slave axis cutting a section of material length
® The material length is short, there is no waiting area. The cam segment 1, 2, 3 are all merged into the
synchronization area.
(6) Related parameters
Input Parameter name | Data type Unit Note
parameter
SO masterld INT16U - Master axis ID
S0+1 slaveld INT16U - Slave axis ID
S0+2 continuousUpdate | INT16U - Continuous update
0: valid
1: invalid
S0+3 cutterNum INT16U Command Cutter numbers
unit/s?
S0+4 cutterDiameter FP64 Command Cutter diameter
unit/s?
S0+8 syncAngle FP64 - Synchronizing area angle
S0+12 cutLen FPo64 - Cutting length
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Input Parameter name | Data type Unit Note
parameter
S0+16 mode INT16U - Fly cutting mode. Not supported temporarily
S0+17 dir INT16U Synchronous mode. Not supported temporarily
S0+18 reservel INT16U -
S0+19 reserve2 INT16U -
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16S - Command error code
S1+1 Index INT16S Segment number
State Parameter name | Data type Unit Note
parameter
S2 inSync BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Active BOOL - Command under control
S2+3 Abort BOOL - Instruction interrupted
S2+4 Error BOOL - Command execution error
S2+5 syncFlag BOOL Synchronization zone flag
S2+6 endOfProfile BOOL Cam cycle completion flag

[Cutter diameter]: the diameter of the fly cutting is twice the distance from the center of the cutter roll to the end,
which can be used to calculate the movement distance of the fly cutting axis in one rotation. Moving distance of
fly cutting axis in one rotation = cutter diameter * pi.

[Synchronizing area angle]: Synchronizing area angle is the angle that the cutter and material keep synchronous
motion during the cutting process set by the user. The unit of the input value is the angle value. Through this
parameter, the length of the synchronizing area of the cutter and material movement can be calculated. The cutting
process occurs in the synchronizing area, and the cutter and material move synchronously during this process.
Length of synchronization zone = angle of synchronization zone/360 * slave axis one rotation moving
distance/number of cutters.

N

Cutter diameter: distance from roller
center to cutter end*2

Synchronizing
area angle

Cutting point

[Number of cutters]: the number of cutters on the cutter roller. The default value is 0. According to the actual tool
setting, if there is only one cutter on the cutter roller, set it to 1, and the cutter axis rotates 360 degrees for one
cutting; Then it is necessary to adjust the starting position of the cutter to the right above the cutting point (180°
position). If there are two cutters on the cutter roller, and slave axis only needs to rotate half a circle to cut a
section of material length, it is necessary to adjust the starting position of the cutter to the 90 degree position of
the cutting point, and then adjust the multiple cutters in turn. If there is a deviation in the position of the cutter
starting point, the cutting process cannot be guaranteed to be carried out in the synchronous zone.
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/ Start point

Cutting point

Start point

cccccccccccccaad

Cutting point
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(7) Sequence diagram



Trigger command

Execute _I

Insync |
|

Busy

Active

Abort

Error

Syncflag

cop | |
Explain:

When the trigger command is triggered, busy, active and insync are always set ON. When running to the
synchronization section, syncflag is set;

When the cam cycle is finished, the EOP signal is set and reset after maintaining a communication cycle;

When the command is interrupted by other commands, abort is set and other signals are reset;

(8) Application
Use simple fly cutting command to execute the fly cutting cam.

MO
— | t APWR DO M1 KO -
A PWR D1 M2 Kl -
M200
— X_ROTARYCUT HD200 D200 M201 ||
M70
—M A_VELMOVE HD70 D70 M71 KO |—
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X_ROTARYCUTInstruction parameter configuration
Input parameter:  HD200 Output parameter: D200 Status parameter:  M201
Name Addr Online value Offline value Data type statement ~
=+ Input parameter
k- Masterld HD200 0 0 INT16U The spindle number
Slaveld HD201 0 1 INT16U From the ads number
ContinuousUpd... HD202 0 0 INT16U Continuous update mode
— CutterNum HD203 0 1 INT16U Number of cutters
(—CutterDiameter ~ HD204 0 114.65 FP&4 Cutter diameter
SyncAngle HD208 0 &0 FP64 Synchronous zone angle
CutLength HD212 0 1000 FP64 Shear length
| | Mode HD216 0 0 INT16U Flying shear mode
— Dir HD217 0 0 INT16U Sync direction
—reservel HD218 0 0 INT16U retain
reserve? HD219 0 0 INT16U retain
=+ Output parameter
|- EnCode D200 0 INT16S Error code
L index D201 0 INT16S Currently executing CA...
[=}- Status parameter
k- InSync M201 False BIT Synchronization symbol
-~ Busy M202 False BIT Specifies the executing. .
- Active M203 False BIT Instruction is activated
[P vinns - e e e e m
space usage : ID200-HD219 D200-D201 M201-M207 Write Ok Cancel

Note: When the command is triggered, the current segment number will be obtained, and the synchronization
mark will be set ON at the same time. The fly cutting curve is divided into five segments, namely, 1-the second
half of the synchronization zone, 2-the adjustment zone, 3-the waiting zone, 4-the adjustment zone, 5-the first half
of the synchronization zone. When running to the synchronization zone, the synchronization zone operation mark
will be set ON, and the speed track is shown in the following figure:

- master axis

- phase

-. ..... Smeaxisphﬂge
= '

: Synchronization

- zone signal
==

' EOP signal
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master axis
speed
Peel 3
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speed

5-3-2-18. CAM skip write [CAMSKIPWR ]

(1) Overview

The cam table skips as specified parameters.

CAM skip write [CAMSKIPWR]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand
Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T | C*

SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

M290 SIRE)) H

M } CAMSKIPWR HD290 D290 M291

|
|
® SO specifies [input parameter start address] and occupies registers SO~S0+10

® S specifies [start address of output status word] and occupies registers S1~S1+1
®  S2 specifies [start address of output status bit] and occupies relay S2~S2+2

(5) Note

® Cycle jump and conditional jump can be used together, and the operation priority of conditional jump is
higher than that of cycle jump.

® The jump function will make the cam slave axis position jumping, which may cause the step of the
position/speed of the slave axis. The user needs to avoid the step problem.

® The jump action will only be performed during the synchronous operation of the cam, and the jump action
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will not be performed in the non-synchronous state.

(6) Related parameter

Input parameter | Parameter | Data type Unit Note
name
SO count INT16U - Jump key point numbers
S0+1 camTblld INT16S - Cam table instance
S0+2 mode INT16S - Effective mode
0-take effect at once
1-take effect in the next cycle. Not supported
temporarily
S0+4+8* (N-1) pointld INT16U - Key point id
SO+5+8* (N-1) flagtype INT16U - Flag bit jump type
0-not jump
1-M
2-X
S0+6+8* (N-1) flagAddr INT32U - Flag bit address index
SO+8+8* (N-1) flagld INT16U - Flag bit jump key point id
S0+9+8* (N-1) | periodCnt INT16S - Cycle jump numbers
0-not jump
>=1-appointed jump numbers
-1- Infinite jump
S0+10+8* (N-1) | periodld INT16U - Cycle jump key point id
Output parameter | Parameter | Data type Unit Note
name
S1 ErrCode INT16U - command error code
S1+1 ErrPointID | INT16U Error key point ID
State parameter | Parameter | Data type Unit Note
name
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error

Conditional jump: when running to the current segment, if the flag bit M or X of conditional jump is set to ON, it
will jump to the starting point of the specified segment. After the jump is completed, the configured flag bits will
not be reset, and the flag bits need to be reset manually. If the conditional jump flag is always ON in the current

segment, it will always jump.

Cycle jump: after running a segment, it will judge whether the cycle jump is required after the segment is
executed. If the set cycle jump number is greater than 0, it will jump according to the cycle jump number, and
jump to the starting point of the set segment. When the jump number is completed, the next run of this segment

will not jump. After the normal execution is completed, the next run of this segment will restart the cycle jump.

(7) Sequence diagram
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trigger command uiggei command
Execute —I
Done
Busy
Error

1

error i command
execution process

Explain:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.

(8) Application
Execute the cam table as shown in the following figure. It is required to perform two cycle jumps at the end of the
second segment, and jump to the first segment. In the process of the third segment, if the signal comes,
immediately jump to the fifth segment curve.

CAM | Tappet table

Ui LN N

Cam Cysle Time 1 Inttial velo 0 Initial acc 0
D Master Slave Curvetype Velocity Accelerstion  Jerk. Pace Jump Type  Jump Address  Jump ID  Numberof Cycles  Cyclejump D Comment
0 0 0 L] |
1 100 200 Polynom5 o e 1500000 1 None 0 0 0 0
2 200 100 Polynom5 [ 500 O -300000 1 None 0 0 0 0
3 300 0 Linear_ine ] 500 [1o U] 1 None 0 0 0 0
4 400 200 Polynom5 [] 250 o 1575000 1 None 0 0 0 0
O] O
Master slave diagram
300 fccee e
200 F /,—-i-g_;_ ,,,,,,,, E U U SRR
% \
% 1004 . . e : e .
C %Mk- :
-~ :
: e :
i i
+ t + t +
0 100 200 300 400 500
master

The ladder chart:
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MO
— | \\ APWR DO M1 KO -
APWR D1 M2 Kl -
M10
—M CAMTBLSEL HD10 D10 M1l
M11
I \\ MOV D10 HD22 -
MOV D10 HD101 -
M20
—M CAMIN HD20 D20 M21 -
M100
— CAMSKIPWR HD100 D100 M101 |—
M70
—M A_VELMOVE HD70 D70 M71 KO |—

There are two ways to write jump information to the system
(1) Write jump information in cam editing interface

D Master Slave Curvetype Velocity Acceleration Jerk Pace Jump Type  Jump Address  Jump ID N
0 0 0 | Il
1 100 200 Polynom5 o o 1 Nure 0 0 D
Ez-zm o EI Elln 1 E-EI
E!__ E E_E_E_
400 Poynoms [ ] 250 ()] 1 0 0
5 500 250 Linear_line || 250 [Jo 0 1 Nnne 0 0 n
(2) Write in through the jump command CAMSKIPWR
| e oia e i | i e s e
Iz HiFE FR B
CAMSKIPWRIES S50 X L1z 3 £F | 105 Fitee
" 113 z BF | 10 EEHE
g i | st [mmo | thased: ot | oia - = | oal proeyea.
e it TEEE e £l HR Hi1e 5 £ | wiihl Higeid
EHRBEL 1117 0 BF | gl okt
|-oount HD100 z z THT16U e g ook } 116 0 B o FEERid
|- canTblId o101 12571 12571 IT16S s T
|-node Mooz o o THT16U o- Bl
|-pointId o104 z z THT1EY Eiddiid }
|- £lagType D105 o o THTIEY oS
|- flaghdar HD108 0 0 IHT3ZY Rl
|-Flagld HD108 o o THT16U MRS }
|- pariedont D109 2z 2z INT16S AT
L periodrd HD110 1 1 THT16U RN }
S8 Thr
|- ErrCods o0 0 INT1ES fera el
LErrPointld D101 o THTIEY SRl }
EHATEBEL
|-Done mot False BIT EERRHRS
| Busy moz False BIT HeE AT }
[ noz False BIT fepaie
(7SI MDL00-HD 10, DAOD-D101, L0103 CBn [ wmE ] mm }
E

Note: Before moving the spindle
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X45 seton

conditional jump

master axis phase

N

e axis phase

78

; cycle jump o :'u ' 5
5
4
3
2 ‘ 2 2 2
1 1 1 1 1 1 |
segment number
master axis position -
0 - =
0 - =
cycle jump .
slave axis position

°T z
T X4ssetON
conditional jump -
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5-3-2-19. CAM skip read [CAMSKIPRD ]

(1) Overview

Read the cam jump information.

CAM skip read [CAMSKIPRD]

Execution Rising/falling edge of the coil Suitable XDH, XLH
condition model
Firmware V3.7.2 and above Software V3.7.14 and above

(2) Operand
Operand Function Type
SO Specify the input parameter start address 16-bit, single word
S1 Specify the output state word start address 16-bit, single word
S2 Sepcify the output state bit start address Bit

(3) Suitable soft component
Operand Word soft component Bit soft component

System Constant | Module S
D* | ED | TD* | CD* | DX | DY | DM* | DS* KH ID| QD | X|Y|M*| S*| T | C*

SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

COMEPNCD)

CAMSKIPRD HDO DO M1

-

E— |

® SO specifies [input parameter start address] and occupies registers SO~S0+1
® S1 specifies [start address of output status word] and occupies registers S1~S1+6
® S2 specifies [start address of output status bit] and occupies relay S2~S2+2
(5) Related parameter
Input Parameter name | Data type Unit Note
parameter
SO count INT16S Command Cam table instance number
unit
S0+1 camTblld INT16U Command Key point id
unit/s
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16S - Command error code
S1+1 flagtype INT16U - Flag bit jump type
S1+2 flagAddr INT32U - Flag bit jump address
S1+4 flagld INT16U - Flag bit jump key point id
S1+5 periodCnt INT16S - Cycle jump times
S1+6 periodld INT16U - Cycle jump key point id
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error
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(6) Sequence diagram

trigger command trigger command

Execute —I

Done

Busy

Error

1

errof in command
execution process

Explain:

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.

When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.

5-3-2-20. CAM range [CAMBOUNDS]

(1) Overview

Calculate the cam slave axis limit value.

CAM range [CAMBOUNDS]

Execution Rising/falling edge of the coil Suitable XDH, XLH

condition model

Firmware V3.7.2 and above Software V3.7.14 and above
(2) Operand

Operand Function Type

S0 Specify the input parameter start address 16-bit, single word

Sl Specify the output state word start address 16-bit, single word

S2 Sepcify the output state bit start address Bit

(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant | Module S
D* | FD | TD* | CD* | DX | DY | DM* | DS* KH ID|QD | X|Y | M*| S| T* | C*
SO ° ° ° ° ° ° ° °
S1 ° ° ° ° ° ° ° °
S2 °

*: D means D, HD; TD means TD and HTD; CD means CD, HCD, HSCD and HSD; DM means DM and DHM; DS
means DS and DHS; M means M, HM, SM; S means S, HS; T means T, HT; C means C, HC.

(4) Function and action

| M340 @@H

| M } CAMBOUNDS HD340 D340 M341

® SO specifies [input parameter start address] and occupies registers S0~S0+7
® Sl specifies [start address of output status word] and occupies registers S1~S1+27
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® S2 specifies [start address of output status bit] and occupies relay S2~S2+2

(5) Note

® When CAMIN binding, the spindle scaling ratio does not affect the maximum/minimum position of the slave
axis, and is inversely proportional to the maximum/minimum speed of the slave axis, and the square value is
inversely proportional to the maximum/minimum acceleration limit value.

® When CAMIN is bound, the scaling ratio of the slave axis is in direct proportion to the maximum/minimum
position of the slave axis, and the maximum/minimum speed and maximum/minimum acceleration limits of
the slave axis.

(6) Related parameters

Input Parameter name | Data type Unit Note
parameter
SO masterID INT16U - slave axis ID
S0+4 slavelD FPo64 Command Master axis operation speed
unit/s
Output Parameter name | Data type Unit Note
parameter
S1 ErrCode INT16U - Command error code
S1+4 MaxPos FP64 Command .\
. Max position
unit
S1+8 MinPos FPo64 Command . .
. Min position
unit
S1+12 Max Vel FPo64 Command
. Max speed
unit /s
S1+16 MinVel FP64 Command .
. Min speed
unit /s
S1+20 MaxAcc FPo64 Command .
o Max acceleration
unit /s
S1+24 MinAcc FPo64 Command . .
5 Min acceleration
unit /s
State Parameter name | Data type Unit Note
parameter
S2 Done BOOL - Command execution completed
S2+1 Busy BOOL - Instruction is executing
S2+2 Error BOOL - Command execution error

(7) Sequence diagram

Explain:

trigger command

Execute

Done

trigger command

Busy

Error

1

error in command
execution process

When the command is triggered, the Busy signal is set ON. When the command is executed, the Busy signal is
reset and the Done signal is set ON.
When there is an error in the command execution, the Error signal is set ON, other signals are reset, and the
corresponding error code is output.
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5-3-2-21. User-defined cam

Implementation steps:
(1) Create a user-defined cam table in the cam editing interface.

s new
| new(user define curve) ‘
The import

(2) Set the master-slave position.
CAM(UserDefine) | Tappet table

Master Slave Cam curve type Pace Comment
0 0

200 400 UserDefine 0.01
a0 o |UseDefire _________Joor | |

_ (3) Make C program for the user defined cam
14 wvold FUNCL{PINT165 W,BIT B)

15 B {

16 #define SysRegiddr HD D HM M
17 #define DHD *{FP&4*)&D
18 FPE4 X,Y:

19

28 X = DHD[2@8338];

21 if(e<x && X<=288)

22 [ 1

23 Y =2*X;

24 —

25 else if(200<X && X<400)
26 H {

27 ¥ = (-2) * X + 300;
2| 1

29

38 DHD[28384] = ¥;

31

32

EE

34 =

Fixed D register of master/slave axis position in slave axis user defined cam (take axis 1 as an example):
FP64 D [20380]: Custom cam function master axis position x

FP64 D [20384]: Custom cam function slave axis position y

Get the master/slave position of the custom cam function of other axes by offsetting 200 from the D register.

(4) Make PLC program
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Note:
1)

2

®3)

(4)
(5)

MO
— | A PWR DO M1 KO —
A PWR D1 M2 K1 -
A PWR D2 M3 K2 -
M10
— CAMTBLSEL HD10 D10 M1l |-
M20
— CAMIN HD20 D20 M21 -
FEND
19900
SMO
— | FUNC1 DO MO -
IRET

Because the D register is related to the axis number, the cam table and the axis number need to
correspond one by one.

When moving synchronously with user-defined cam function, only CAMIN, CAMPHASE,
CAMTBLSEL, CAMTBLGEN and CAMOUT commands can be executed, and other cam commands are
invalid.

For user-defined cams, the curve type parameter in CAMTBLGEN instruction should be set to 100
(user-defined curve type).

Customization does not support single direction and catch-up functions.

The C function needs to be placed in the 19900 interrupt, and SM1995 needs to be set ON when it is used.
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5-3-3. CAM configuration in the software

5-3-3-1. Related registers

(V3.7.2 and later versions can support)

Address Definition Data type Unit Note
D20148+200*N Cycle jump counting INT16U - Cycle jump times of each segment
D20152+200*N Master axis absolute FP64 Command

position when camin unit
D20156+200*N Slave axis given position FP64 Command
when camin unit
D20160+200*N Slave axis feedback FPo64 Command
position when camin unit
D20164+200*N . FP64 Command | The position of the master axis
Cam master axis phase . .
unit relative to the cam table
D20168+200*N . FP64 Command | The position of the slave axis relative
Cam slave axis phase .
unit to the cam table
D20172+200*N EOP positive direction INT64U Number of EOP generated when the
counting value master axis moves forward
D20176+200*N EOP negative direction INT64U Number of EOP generated when the
counting value master axis moves reverse
D20180+200*N User defined cam master FP64 Command
axis position unit
D20184+200*N User defined cam slave FP64 Command
axis position unit

5-3-3-2. Open the cam table configuration

Click the CAM in the project bar to open the cam | table configuration interface:
-}-{_J Bus motion control(H moveme
£ Axis configuration
=" Axis monitoring and debu:
canm |
=4 PLC Status

N Frinaian

up configuration
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~ CamProfile

Upioad | | Download | [ ok || cancel

5-3-3-3. Create a new CAM table

Right click [CamProfile], choose [New]:

new
The import

The interface after creating:
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(E-CamProfile

CAM
CamCysle Tme |1 Iniial velo 0 Inttial ace 0

Master Slave Curvetype Veloctty Acceleration Jerk Pace

Master slave diagram

038

[ 13 U P S O F e ]

slave

[\ SO T e T FRTRPISI [T
o2 1.

00

0.0 02 04 06 08 1.0 12

| Upoad || Download ok || concel |

Multiple cam tables can be created. Cam tables are distiniuished bi CAMID, which can be modified manually:

- CamProfie CAM
|- CamProfileD 1D:0 PePe b
|- CamProfile1 1D:1 -
CamProfile? N Cicla T 1 Inttial velo 0 Inttial acc 0
Set the CAMID |  — R
= Slave Curvetype Velocity Accelerstion Jerk Pace
0 O ]

delete
rename
export
Export CAM data to CSV

Master slave diagram

5-3-3-4. Add the cam table point

After the cam table is created, right-click in the cam table editing interface and click [add] to add the key points of
the cam table (up to 1000 points in a single cam table, and the total key points in all tables do not exceed 65535).
The added points can be changed by dragging in the master-slave relationship diagram, or double clicking on the
master and slave axes in the cam table editing interface:

333



=-CamProfile
L CamProfile0 1D-0

FEE .
Cam Cysle Tme 1 intisl velo o intisl scc o
Master Slave Curvetype Velocity Acceleration Jerk Pace
0 0 ] ]
add I
delete
Future generations
To cancel all
Master slave diagram
12 . — — — . .
10
08
®
& 06
-

= CamProfile
L CamProfiled ID:0

CAM
FEELL L
1 Initial velo

Cam Cysle Time

2 Initial acc

o

Velocity

___EI_EI___

Linear_line Oz
2 linear e [ ]2 |:]ll

0.01
ll 0.01

Master slave diagram

25 LT T T ] L A | A A A IR
20 o Dl e
15 Fooe i e N
E L T R T s eesen I ................................
- ; :
05 oo T e e e e e e e e e e e ]
: The points can: be dragged

0.0 - - -
085 Lo .................... .................... fereree
00 075 I_ID 1I5 2?0 25

master

Upload | Download | OK || Cancel
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[master axis]: The point position of the master axis can be changed manually by double clicking. The subsequent
point position must be greater than the previous point position. The number of master axis points cannot exceed
65535. The number of master axis points = (master axis final point position — master axis starting point position) /
pace

[slave axis]: The point position of the slave axis can be changed manually by double clicking.

[curve type]: Type of curve connection between points. Currently supported curve types: constant; Straight line;
Parabola; Constant deformation velocity; Deformed trapezoid; Deformation sine; Cycloid; Simple harmonic;
Double harmonic; Inverse double harmonic; Cubic curve; Quintic curve.

[velocity]: Automatic calculation. Only when the [curve type] is cubic curve or quintic curve, check the box and
manually modify the speed value. (improper speed value may lead to step of point)

[acceleration]: Automatic calculation. The acceleration value can be modified manually only when the [curve type]
is a quintic curve. (improper acceleration value may lead to step of point position)

[jerk]: Automatic calculation. Cannot be modified.

[pace]: For the data interval between points, the smaller the pace, the higher the curve accuracy, and the number of
master axis points = (master axis final point — master axis starting point) / pace.

[upload]: The downloaded cam table can be uploaded to the programming software through the upload button.
[download]: The configured cam table needs to be downloaded to make it effective. Only xnet protocol download
is supported.

[ok]: save the modification for the cam table.

[cancel]: cancel the modification for the cam table.

5-3-3-5. Export the cam table

Right click the cam table to show the export option.

™ et the CAMID o

copy 1 Initial velo 362 Initial acc o
delete . )

Slave Curvetype Velocity Acceleration Jerk Pace
rename 0 H L]

1732 Linear_line [ | 362 Llo 0 0.01
export 2 Linear ne [ ] 0514 1o 0 0.01
Export CAM data to CSV

[export]: The cam table is exported. The generated file can be imported again in the cam table editing interface.
The generated file is only a description file and does not contain the points in the cam table.

[export CAM data to CSV]: Export the points in cam table to generate excel table, including each point (key point
and intermediate point) of master-slave relationship, and the interval of intermediate points is pace.

Riiht click the CamProfile, click imiort to read the eXﬁorted cam table into the editini software.

C '

new

| ITheimportI |
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6. Motion command application

6-1. Single axis function application

Taking Xinje DS5C as an example, the slave station runs 1310720 distance based on the current position at the
speed of 131072. The operation method is as follows:

(1) When the slave station is an EtherCAT device, EtherCAT configuration is required first. Click [scan] in
EtherCAT configuration interface:

.. W ethernet
L[] Pulse
[0 Module
-.iB0| BD

il | 4GBOX
[CRif FhercAT ]
.. =] wBOX
EthercatConfig hat
Scanl Update General Expert process data Launch parameters I0 Mapping COE—Online E3C Reg
Master
PLC Master Offset time(us): 0 = FuncMappinghum: 0 =
Slave
Stationll.0 hlias.0 NAUHT1105BAI S Watohdog Fundllodeale: | Serve Module

—
I—StatinnID 1 #lias:0 XINJE-DSSC

L stationTD:2  alias:0 XINTE-DSEC
Slave Information Init

State Machine

State

Error Message

(2) confirm the PDO in the [expert process data] (The default configuration can meet the use of instructions. If
necessary, other relevant parameters can be added).
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A
General | Expert process data |Launch parameters IO Mapping COE—Online ESC Reg
TymoManazer PDO list
| n Size Type Index Sire Hame Sign M
1 ] Mailbo . #: 0 m re PD0 mapping 1
1 Mailbo #1601 19.0 Receive FDO mapping 2
IR T RIS 150 Raceive FID nappine
3 3.0 Input #1603 21.0 Eeceive PI0 mapping 4
#1200 3.0 Transmit FDO mapping 1 3
#x1a0l 25.0 Transmit FO0 mapping 2
PO Az=zign #xlalz 2E.0 Tran=mit FOO mapping 3
#x1a03 25.0 Transmit FO0 mapping 4
#1600
[ #x18m
[ #=1602
L] #=1603 PDO: Add Edit Delete Move up Move down
Index:Subld:  Size 0ffzet Hame Type
#:x6040:00 2.0 0.0 Controlwerd ULHT
#:56050: 00 1.0 z.0 Modez of operation SINT
#2607 h: 00 4.0 3.0 Target position TITHT
#6085 00 2.0 T.0 Touch probe fune. .. UINHT
Tpload Download hetivate Cancel

(3) confirm the value of 6060h is 8 in [launch parameters]. 6060h value 8 represents the slave station is CSP
mode.

General Expert process data Launch parameters [p Mapping COE{Online ESC Reg

Add Edit Delete Move up Move down

Row Index: subindex Hame Value Bitz ... Error —» .. Error —» .. HNext row Notes

1 #x6060:00 Modes of operation E 5} I:‘ D u] Op mode

2 #x60C02:01 Interpolation ti... 1 5] I:‘ D u] Interpolation time period
3 #x60C2 02 Interpolation t1... —3 3 J Il 0 Interpolation time index

(®) [10 mapping] is the PDO mapping register address, the default starting address is HD10000, they can be
modified as needs.

General Expert process data Launch parameters 10 Mapping COE-Online ESC Reg

Tnitial  Word Bit Shift
addr: map: LD M| pgp: M| can be changed

Index:Subld: Hame Addreszs Type Bit length Valua
#xﬁU‘iUZUD Control Word HD10024 VIKT 16 i}
#xGD?:\: Jalu] TargetPozition HD10026 DIRT 32 i}
#XGDFF Qo Tarzet¥Welocity HD1o0zs IINT 32 i}
#xSD?l a0 TargetTorque HD10030 INT 16 0]
I-Jﬂ—itvﬁnﬁn S WadalFlm a2+ am HTH nn=e <THT ) n

(5) after the parameter configuration, click [download]—[activate].

(6) after activating, slave station state machine (SD8021) is from 1—2—4—8, 8 means OP state. At this time,
SDO, PDO can send and receive data, the communication connection is built.

(@) confirm the command channel (SFD8001+300*N) in axis configuration is Ethercat (register value is 0).
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= L:J Bu

' -

Wi§ EtherCAT
WBOX

s motion control(H moveme

¢ Axis monitoring and debu

e

CaM CAM
=.{_J PLC Status
h - -

I 5asic configuration  Probe configuration  Limit the configuration  Performance configuration

™ Axis group configuration

Detection and alarm configuration Return to origin confiuration  Pulse confiuration A closad-loop configuration

] Paramster names.

Command cha...

1 unit
F1 Humber of pul..
- encoder input
1 Ganiry mode
1 The amount o...
[ Start reductio
1 side coefiicie.
O side coeficie..
Hj Direction of m..
Position instru
1 counttype
Hj Upper limit of ...
1 Lower limit of
] Back gap com..
LD Stop mode

If it is a slave shaft of gantry structure, when the value is 1, the master and slave shaft alarm will not release the binding relat

0: Forward rotation of the motor in the direction of pulse increment; 1: Motor reversal in pulse increment direction;

Straight line: linear axis. If the soft limit is enabled, the over-limit alarm wil occur. Rotation: Die axis, counting within a limited rar

address. Offline values Online value type Parameter effec. instructions
B B
SFD3001 EtherCAT ENUM Power w
SFD8003 pulse ENUM Power back on
SFDE004 o INT32U Power back on The number of feedback pulses in one rotation from the station
SFD8006 0 INT16U Power back on High speed counting terminal
SFD8007 Is not enabled ENUM Power back on
SFDE008 o FPe4 Power back on
SFD8012 Is not enabled ENUM Power back on
SFD8014 0 INT32U Power back on
SFDE016 o INT32U Power back on
SFDB018 Do not reverse ENUM Power back on
SFD8019 0 INT18U Power back on Unit: ms
SFDE020 A straight line ENUM Power back on
SFDB024 0 FP&4 Power back on Axis effective
SFD8028 0 FP84 Power back on Axis effective
SFD8032 0 FPe4 Power back on
SFDB036 Given to stop ENUNM Power back on

0: Given stop, the given position is unchanged when triggering emergency stop; 1: The feedback stops. When the stop is trigg

After confirming the parameters, enables the specified axis through A PWR command. After successful
enabling, the axis will move through the corresponding single axis command (take A MOVER as an example
here). During operation, the current axis state is monitored through D20000 + 200*N (single word), the current
given position is monitored through D20016 + 200*N (double precision), the current feedback position is
monitored through D20044 + 200*N (double precision), and the current given speed is monitored through D20020
+ 200*N (double precision).

{ A_PWR HDO M1 KO

{A_MOVER HD50 HD100 M3 KO
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Target relative position
The target velocity, u/s
655360 Acceleration, u/s"2
655360 FP64 Minus the veloctty, u/s™2
1310720 FP64 Plus acceleration, u/s™3
Donotupdate Donotupdate v | INT16U Continuously updated
Postivedirection  Postivedirection  INT16U The direction of

intemrupt interrupt INT16U The caching pattem

0 INT16U Error code

False BIT
False BIT
False BIT
False BIT
False BIT

space usage : ID50-HD72,HD100-HD100,M3-M7,

In motion:

s - | B BN e ReeE

[~}
HE mipE  EH 8
Dzo016 229244 92799148 ..
D20044 225423 Rl
D20020 131072 R..
020000 2 .

The given position (D20016) and the current position (D20044) are constantly changing. The current given speed
(D20020) is the speed 131072 set in the command, and the current axis state (D20000) is 2, indicating that the
axis is in the motion state with the termination speed of 0.

After motion:

RS0 - B B3R Bk e e

T wiE  EEH a8
120016 1310720 9.l
120044 1310720 9.l
120020 0 9.
020000 1 F.. .
l
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The given position (D20016) and the current position (D20044) are the final position 1310720 set in the command,
the current given speed (D20020) is 0, and the current axis state (D20000) is 1, indicating that the axis is in the
enabled static state.

Note: the current position (D20044) is the actual feedback position, which will fluctuate up and down around the
final position, and the fluctuation is affected by the number of pulses per cycle.
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6-2. Axis group function application

Take Xinje DS5C as an example, the axis group contains axis 0,1,2, the motion track is a line from (0,0,0) to
(100000,150000,0) connecting an arc passing the point (150000,130000,0), the end point is (200000,0,0). The
operation method is as the following:

Ethercat configuration is same to chapter 6-1 step (D)~(7).

set the axis group kinematics type and axis n&mber.

BTN
E [_Jd Bus motion control(H moveme
& Axis configuration

" Axis monitoring and debu
TARCAN

PLC1 - Ladder ) Axis group confi i ~
The number of axes shown [1 5] Read - Write - System Settings

a

Performance parameter Alarm parameter Limt the Interpolation Looking forward to parameter

es__address. Offiine values Oniine value e Parameter effec... _instructions

’—D Kinematic type  SFD48000 xXYZ XYZ ENUM Power back on

Configure axi. SFD48001 o 0 INT18U Power back on Uniaxi match, 85535 is invalid
[0 contiwe = sros002 1 1 NTIOU  Powerbackon  Uninxs number mtch, 65535 s invaid
H:‘ Configure axi. SFD48003 2 2 INT16U Power back on Uniaxi mber match, 65535 is invalid

= o g
|- configure axi..  sFD48005. 65535 65535 NTI60 Powerbackon  Uniaxial number match, 65535 s invalid
Configure axi.. SFD48006 65535 85535 WTi60 Fowerbackon  Uniaxial number match, 65535 is invalid
{H Ais group er... SFD43007 Is not enabled Is not enabled ENUM Power back on
L0 stop mode SFD43006 Given to stop Given to stop ENUM Powerbackon  0: Given stop, the given postion is unchanged when triggering emergency stop; 1: The feedback stops. When the stop is triggered, the given value steps to the feedback.

At present, the kinematics type only supports XYZ. If the XY type is required, the axis type SFD8000 + 300*N of
the single axis corresponding to the Z axis can be modified to a virtual axis).

(9) after configuration, enable each axis of the axis group through A PWR. After each axis in the axis group is
enabled, enable the axis group through G_ PWR. After the axis group is enabled, the axis group commands can be
executed.During the operation of the axis group, the state of the axis group can be monitored through
D46000+300*N (single word), the current given position of the axis group can be monitored through
D46044~D46064+300*N (double precision), the linear speed of the axis group can be monitored through
D46116+300*N (double precision), and the current feedback position of the axis group can be monitored through
D46140~D46160+300*N (double precision).

The ladder diagram:

MO

I A _PWR HDO M1 KO H
A PWR HD2 M3 K1 H
A PWR HD4 M5 K2 H

M6

{1 G_PWR HD6 M7 KO H

M10

M G_LINE HD100 HD200 M11 KO  H

M11

0 G_CIRCLE HD300 HD400 M21 KO |
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The command configuration:

Input parameter HD100 Output paremeter | HD200 Status parameter

Effective shaft
‘group no

Name Addr
= Input parameter
—PosX HD100
I PosY HD104
I—PosZ HD108
—PosA HD112
I PosB HD116
I PosC HD120
HD124
HD128
—Dec HD132 25000 FP64 Reduce speed
[ ek w6 [0 15000 P64 |Wahthe scosketion |
I CoordinateSyst.. HD140 Basecoordinatesy... Basecoordinatesy... INT16U Coordinate system
I BufferMode HD141 intemupt intemupt INT16U The caching pattem
[~ TranstionMode ~ HD142 INT16U Transition mode
+— EndVel HD144 FP64 end speed
" TransitionVel HD148 FP64 The transition speed

£
3

statement

Position X
position Y
position Z
position A
position B
position C
speed

The acceleration

(=D = N = I = i = I — R = = I =

INT16U

space usage : |D100-HD151, HD200-HD200,M11-M15,

input parameter | HD300 | Output parameter  |HD400 | Status parameter | M21
Hfectveshalt  [1©)
group no

Name Addr Data type

= Input parameter

+—Mode HD300

-~ PathSelected HD301

H— AucX HD304
HD308
HD312
HD316
HD320
HD324
HD328
HD332
HD336
HD340
HD344
HD348

INT16U
INT16U

i

[ I - I T — O - B I I T — I — B |

space usage : ID300-HD379,HD400-HD400,M21-M25,
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The command is being executed:

TrE MpE O Ff 00 38
020000 g 2..1... ks
D20200 8 S helkas
D20400 8 I L ) e
D46000 2 2.1, ERIATS
D46044 | 83514.476... /T...1...| NHESTENE
D46045 | 126271.71... /9...1... | vHEESTERT
D46052 0 w4 THESTEME
D46116 10000 oo HREALEEE
046140 83507 w1 EEGE
D46144 126102 9.1, .| vHEREGE
D46148 0 w1 IEEEGE

At this time, the single axis state D20000+200*N in the axis group is 8 (in the axis group), and the state D4600 of
the axis group is 2 (in the axis group movement). Its running track is a straight line + arc (the completion flag M11
of the G _LINE command triggers the G_CIRCLE command), the end point of the straight line is
(10000,150000,0), the end point of the arc is (200000,0,0), and the arc passes through the auxiliary point (150000,
130000,0).

The motion trajectory diagram is as follows:

20 + -

o
|
1

(10*5)

05 1

0.0

T T T
0 50000 100000 150000 200000
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6-3. CAM function application

Take Xinje DS5C servo as an example, perform the cam movement of the master-slave axis relationship as shown
in the figure in non cyclic mode and cyclic mode respectively:
EtherCAT configuration is same to chapter 6-1 step (1)~(7).
Configure the CAM table:
.. Bus motion control(H moveme

& Axis configuration
¢ Axis monitoring and debus

¢ Axis group configuration
CaM CAM

CRRERE O X
—-CamProfile JEENIV_*V_*P_*
|-CamProfiled ID:0 N A )
Cerefle D0 | cememA [ owem (o Jywmex
Eih Mih Canfifisd o ek TEE 1ETE
0 0 O (]
100000 200000 B [] 400000 o 0 100
200000 0 B [] ~400000 o 0 100
®e
EMXRAE
25 F T T T ]
zo\-
s den : \\\ . ]
e ~ ]
2 0 T T : ]
& iy :
. :
2 s T ]
"~
0.0 Y
osd . : e ]
0 50 100 150 200 250
1043

mEN | WESA B
(after configuration of cam table, click download)

(9) Enable the master-slave axis of the cam through A PWR. Load the corresponding cam table through
CAMTBLSEL. After successful loading, execute CAMIN command to bind the cam. After successful cam
binding, run the cam master axis through single axis command, and the cam slave station will move according to
the corresponding cam table. (the cam can be bound during the operation of the axis, the master axis will maintain
the current motion, and the slave axis will stop the current motion and move the point corresponding to the cam
table).
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The ladder diagram:

MO
I L A_PWR HDO M1 KO H
A _PWR HD2 M3 K1 i

M5
i CAMTBLSEL HD10 HD20 M6  H

M6
i MOV HD20 HD102 H

M10
n CAMIN HD100 HD150 M1l i

M20
n A_MOVER HD200 HD250 M21 KO |

When the CAM is in non-cycle mode:
The command configuration is shown as below:

Status parameter | M6

Data type statement

0 0 INT16S To load the CAM table nu...

donotuse donotuse v | INT16S periodische Ausfihrung
Relativemode Relativemode INT16S The mode adopted by the ...

Relativemode Relativemode INT16S The mode adopted from th...

INT165 Specifies the address of th...
INT16S Specffies the address of th...

BIT Specify completion mari
BIT Specifies the executing flag
BIT The specified emor

space usage : ID10-HD13,HD20-HD21,M6-M8
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Input parameter HD100

[HD150

| Output parameter | Status parameter | M11

Online value

Name Addr
=+ Input parameter
— Masterld

— Slaveld
—CamThblld

- StatMode

Offline value Data type
obtain from CAMTBLSEL

HD100 0 0 INT165 The spindle number
HD101 0 1/ INT16S From the axis number
HD102 0 0

HD103 Relativemode Relativemode

INT16S CAM table instance nu...
+— MasterSource HD104 Currenthygiven Currentlygiven

INT16S Boot mode

INT16S The main data source
— BufferMode HD105 intermupt intemupt
+— Dir HD106 twoway twoway

INT16S The caching pattem
- MasterOff HD108 0 0 FP64

INT16S Sync direction
Soindle deviai
- SlaveOff HD112 0 0 FP64
—MasterScaling ~ HD116

From the s offset
EEIE-__E-

Thean'lderdlo
+— VecDiff HD132 And the maximum speed

statement

HD136
HD140
HD144

HD151

Tracking acceleration
Catch up and slow down
Chase and jerk

Emor code

[=- Status parameter
space usage : [D100-HD147 HD150-HD151,M11-M16

The cam table instance number parameter of CAMIN command is obtained by executing CAMTBLSEL
command. After the parameter setting is completed, execute the CAMIN command. After the CAMIN command
is successfully executed, its synchronization flag is set to on, indicating that the cam binding state has been
entered at this time. The master axis movement is controlled by single axis command. The command
configuration is as follows:

Status parameter | M21
Beciveaisrum (K0 |

Addr Data type

statement

400000 FP64
50000 FPE4
‘ID[I)[IJ FP64

Target relative position
The target velocity, u/s
HD208 Acceleration, u/s"2
HD212 Minus the velocity, u/s™2
-___EE'-
+—ContinuousMode  HD220 Donctupdate Donctupdate INT16U Continuously Lpdahed
i HD221 Positivedirection ~ Positivedirection ~ INT16U The direction of
HD222 intemupt intemupt INT16U The caching pattem

HD204

INT16U Emor code

BIT
BIT
BIT
BIT
BIT

space usage : ID200-HD222 HD250-HD250,M21-M25,
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After the master axis runs, the given position is monitored through D20016+200*N, and the feedback position is
monitored through D20044+200*N. The running track of its cam is shown in the figure below:

T T T
25 + —

(10°5)

l i I 1 I i l
Tt + + + + + + + + + Tt

100000 200000 300000 400000

In the figure, axis X is the master axis position and axis Y is the slave axis position. When the master axis position
is from 0 to 200000, the slave axis makes corresponding movement according to the point position of the cam
table. When the master axis position is from 200000 to 400000, at this time, because the cam table is non-cyclic
execution, the cam operation has ended and the slave axis position does not change.

When the CAM is in cyclic mode, the command configuration is shown as below:

Input parameter |HD10 Output parameter |HD20 Status parameter | M6
Name Addr Online value Offline value Data type statement
[ Input parameter
| |CamTni HD10 INT16S Toload the CAM table nu..
-m_—_
| | MasterAbs HD12 Relativemode Relativemode INT165 The mode adopted by the .
| L StaverAbs HD13 Relativemode Relativemode INT16S The mode adopted from .
él-O.llpLﬂ parameter
| |-CammhiD HD20 0 INT16S Speciies the address of th .
| EnCode HD21 0 INT165 Specifies the address of th...
é— Status parameter
|- Done M6 False BIT Specify completion mari
}— Busy M7 False BIT Specifies the executing flag
L Er M8 False BIT The specfiied eror
space usage : ID10-HD13 HD20-HD21,M6-M8 Write | Ok Canoel
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Input parameter HD100 IOl.l:pdparameter [HD150 I&atmpam'neter [MH

Name Addr Online value Offline value Data type statement ~
[+ Input parameter obtain from CAMTBLSEL
— Masterld HD100 0 0 INT16S The spindle number
- Slaveld HD101 0 1 / INT16S From the axdis number
+—CamThblid HD102 0 0 INT16S CAM table instance nu...
+— StartMode HD103 Relativemode Relativemode INT165 Boot mode
I MasterSource HD104 Currentlygiven Currentlygiven INT16S The main data source
— BufferMode HD105 interrupt intermupt INT16S The caching pattem
+— Dir HD106 twoway twoway INT165 Sync direction
+— MasterOff HD108 0 0 FP64 Spindle deviation
- SlaveOff HD112 0 0 FP64 From the axds offset
I— MasterScaling HD116 0 1 FP64 The spindle ratio
- SiaveScaling HD120 0 1 FPE4 From the ads ratio
+— VecDiff HD132 0 0 FPG4 And the maximum speed
- Acc HD136 0 0 FP64 Tracking acceleration
—Dec HD140 0 0 FP64 Catch up and slow down
—Jerc HD144 0 0 FPB4 Chase and jerk
[+ Output parameter
| Findex HD150 INT16S Currently executing CA...
IIEIE-__
Iél—&ius parameter
space usage : ID100-HD 147 HD150-HD151.M11-M16 | Wite | | Ok | | Cancel

(In the loop mode, only the CAMTBLSEL instruction parameters changed, and the CAMIN instruction
parameters are the same).

The cam table instance number parameter of CAMIN command is obtained by executing CAMTBLSEL
command. After the parameter setting is completed, execute the CAMIN command. After the CAMIN command
is successfully executed, its synchronization flag is set to on, indicating that the cam binding state has been
entered at this time. The master axis movement is controlled by single axis command. The command
configuration is as follows:

Status parameter | M21
oavomarm [0

Addr Data type statement

400000 FP64 Target relative posttion
HD204 50000 FP64 The target velocity, u/s
HD208 ‘ID[I'J[I'J FP64 Acceleration, u/s"2
HD212 Minus the velocity, u/s"2
-_m-__ﬁﬁ-
(—CortinuousMode HD220 Donotupdate Donotupdate INT16U Continuously Lpdated
i HD221 Positivedirection  Posttivedirection ~ INT16U The direction of
intermupt intermupt INT16U The caching pattem

INT16U Emor code

BIT
BIT
BIT
BIT
BIT

space usage : [D200-HD222 HD250-HD250,M21-M25,
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After the master axis runs, monitor the given position through D20016+200*N, monitor the feedback position
through D20044+200*N. The CAM motion track is shown as below:

28 o+ -
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(10%5)
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1

100000 200000 300000 400000

o -

In the figure, axis X is the master axis position and axis Y is the slave axis position. When the master axis position
is from 0 to 200000, the slave axis makes corresponding movement according to the point position of the cam
table. When the master axis position is from 200000 to 400000, the slave axis makes a new cycle of cam
movement.

If you want to know the master-slave axis position, speed, acceleration, connection track type and other
information of a key point, you can read out the information of the point through CAMRD cam table reading
command. The command configuration is as follows:

CAMRDIRS NS X
A 11420 Hubied D1420 | wes n421
=5 1679 et TE3k(E BiklE -4 L]
A2
—CanTblId HD1420 -5889 -588 INT16S [t 'o el 1
Pointld ¥D1421 1 1 \ INT165 PR ERSTE
fubiESN obtain from O
ErrCode D1420 0 INT165 T
Cnt D1421 T CAMTBLSEL INT163S RERIGH
MasterPos D422 100000 command FPéd B ket
—Slavefos D1426 200000 FPE4 Mo E
Veo D1430 400000 FPEd s=EEe
Ace D1434 0 FP64 S
Tupe 01436 4 INT16S R 1 =
S kEEs read the key point info
—Done Mi1421 True BIT IEERMEEE
—Busy M14zz Falsze BIT {SEETTITIRS
Err M1423 Falze BIT faEla®
SESE  HD1420-}D1421, D1420-D1436. M1421 11423 B i B

The cam table instance number is obtained through CAMTBLSEL command. The key point sequence number
should start from 0, and 0 represents the first point (0,0) of the cam table.

The key information read out will be displayed in the output parameters.

If it is necessary to modify a key point in the cam table, it can be realized through the CAMWR cam table write
command (will invalid when power failure). The command configuration is as follows:
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CAMWRIEESSNER X

X ] [1m1440 | gt 1440 | tren w1441 ]
ENHE et 4N HEEE et HEA \
S
- CanThlId HD1440 -£389 389 INT16S O ETHES
—PointId HD1441 1 1 INTI6S MHEEERSFE
~MasterPos HD1442 100000 100 ; % Lﬁg
--SlavePos }D1446 100000 m@a'nfrom MTB
|-Yeo HD1450 0 0 FP5d SETE
—Ace HD1454 0 0 FP&4 s2anEE
~Type D1458 i en5 biiz0):5 1 INT16S (13555 R S rl]
N vt
—ErrCode 11440 0 INTI6S EEladn
—Cnt D144t 0 INT16S E=PN: o= 5
- IREEN
i~ Done Mi441 Falze BIT ISE=iFE
+—Buzy 1442 Falze BIT ISEFEHhTES
“Err N1443 Palse BIT ICEHE
SMZE:  HD1440-HD1453, D1440-D1441, M1441-M1443 =% 0]

Among them, the cam table instance number is obtained through CAMTBLSEL, and the key point serial number
shall start from 1, that is, the second key point (the first key point (0,0) cannot be modified).
When the generated cam table instance is not needed, it can be unloaded through the CAMTBLDEL instruction to

free the internal cache space. The instruction configuration is as follows:

CAMTBLDELEES & 5EER X
FAB8 101460 | ke D1460 HEeH 1461
s it tiil Eit(E 2 B '
=
L CanmThlId HD1460 5589 5880 INT16S HCESRIgS
SR Tarori|
L ErrCode D1460 0 INT16S EEmeEn
LT obtain from CAMTBLSEL
[-Done M1461 False BIT {EE=REE
| Busy Ni462 False BIT {EEETRhGTE
L Brr M1463 Falze BIT {oEiis
SFZE:  HD1460-HD1460, D1460-D1460, M1461-31463 BEA s

The cam table instance number is generated by the CANTBLSEL command. After the command is executed, the
instance will be unloaded. If the instance number has been started by the CAMIN command, you need to execute
the CAMOUT command to release the cam relationship, and then execute the unloading command.

If A_STOP comman is used to stop the slave axis during the cam table motion process, you can directly execute
the unloading command to unload the instance number without executing the CAMOUT command.

When you need to add a key point to the cam table, you can use the CAMPOINTADD key point addition
command. The command configuration is shown in the following figure:
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CAMPOINTADDIESSHES X
FABH witesH 1640 Hasss me41
EiE okt EEE3 Al =41A il iHEA
A S obtain from CAMTBLSEL
I-Cantblzd | iDG40 -5 -5 INT165 Ot RIS |
[-Point1d D641 3 3 INT16U HEEERSFE
[ Masterpos D644 250000 250000 FF64 E= lirbey
[-SlavePos HDGE46 150000 150000 FPé4 Mkl ®
[ Fvee HDE52 0 0 FP64 EEEE
[-Ace D656 0 0 FP64 EAhniEre
[Type HD660 [ £33 [ £33 INT16S iR
| LMode 10661 S PER I MER INT16U R - MER.
R added key point info
[-ErrCode D640 0 INT16S {HEIHIRE
| EndPointIndex D641 5 INT16V [t ek gk k]
EHAT B
} Done Mé41 True BIT {EERMATE
} Busy M&42 False BIT {EEETEATINE
Lger M543 False BIT {EEisg
SFITSIE:  HDE40-HDE61, DE40-DE41, M41-H643 LS BUH

After the master axis runs, the cam master-slave relationship is as shown in the following figure:

e
&

If a point in the cam table needs to be deleted, it can be realized through the CAMPOINTDEL key point deletion

25 +

LERE 3

—— w.oamin v oooe

0 =

N

dded key point (250000,1500Q0)

as 4

command. The command parameter configuration is shown in the following figure:
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CAMPOINTDELIES SRS

e e woen [

28 dht TEikE BHE il HER
A ES obtain from CAMTBLSEL
[-CanTblId D670 | 17630 17630 INT165 CiERTHIRS |
—FointId 1671 2 2 INT16Y MitEEROFS
Eiode 1672 SBMER /ﬁﬁﬂii& IHT18Y SRR -
R T K : d
—ErrCode D670 ] ey point needs to INT16S EEERR
L EndPointIndex D&T1 0 be deleted INT16U Ce R SFD
E-AZs S
F-Dere mar1 False BIT EERRATE
f-Busy Me72 False BIT {EEEIETIRE
L Bry maT3 False BIT jEEig
SFIZEIE:  HD6T0-HDETZ, DETO-DET1, ME 71673 =58 e s

After the master axis runs, the cam master-slave relationship is as shown in the following figure:

U

s L

2o 4

—— W.oaEmn ¢ Do n

delete the key point (200000,0)

as 4
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6-4. Pulse channel application

Operation steps of pulse output function.

(1) Modify the command channel to pulse in axis configuration-basic configuration.

Basic configuration  Probe configuration ~Limit the configuration Performance configuration Detection and alarm configuration  Return to origin configuration  Pulse co

D Parameter names  address Offline values Online value type Parameter effec... instructions
_chattbins R Dasaa Daaasa ENUM Power back on
ENUM Power back on Communication mode between controller and se
- - o ooy o o INT16U Power back on Slave function mapping number corresponds
—D unit SFDE003 pulze pulse EMUM Power back on
—|:| Number of pul... SFDS004 131072 131072 INT32U Power back on The number of feedback pulses in one rotation f
—D Encoder input... SFOS006 0 0 INT18U Power back on High speed counting terminal
—D Gantry mode SFDa007 l= not enabled I= not enabled EMUM Power back on If it is a slave shaft of gantry structure, when th
—|:| The amount 0... SFDS002 131072 131072 FP54 Power back on
—D Start reductio... SFDS012 I= not enabled Iz not enabled EMUM Power back on
—D Side coefficie... SFDS014 0 0 INT32U Power back on
—|:| Side coefficie... SFDS016 0 0 INT32U Power back on
—D Direction of m... SFDE018 Do not reverse Do not reverse EMUM Power back on 0: Forward rotation of the moter in the direction «
—D Position instru... SFO8019 0 0 INT18U Power back on Unit: ms.
—D Count type SFDS020 A straight line A straight line EMUM Power back on Straight line: linear axig. If the soft limit is enable:
—D Upper limit of ... SFD8024 0 0 FP&4 Power back on Axis effective
—D Lower limit of ... SFDS028 0 0 FP&4 Power back on Axis effective
—|:| Back gap com... SFD8032 0 0 FP&4 Power back on
—D Stop mode SFD8036 Given to stop Given to stop EMUM Power back on 0: Given stop, the given position is unchanged w

(2) Set the pulse port and pulse direction port in axis configuration-probe configuration. Pulse port range is
[0,3], direction port range is [0,7] ,[10,17],[20,27].

Basic configuration  Probe configuration  Limit the configuration  Performance configuration  Detection and alarm configuration  Return to origin configuration  Pulse configuration A closed-loop configuration

|:| Parameter names  address Offline values Online value type Parameter effec...  instructions

Pulse port SFD8200 INT16U Power back on ViRF LD

Pulze directio.. SFD8201 INT16U Power back on Vi LD
ENUM Power back on 0: High lewvel trigger 1: Low level trigger
l—D Pulse directio... SFD8203 Polarity nonreve...  Polarity nonreve... ENUMW Power back on 0: High level trigger 1: Low level trigger

ulse ermna

(3) modify the servo parameter to normal pulse control type, please refer to servo manual.
(4) enable the servo by manual.
(5) execute other motion commands after enabled.

Note:

(1) Pulse port range is [0,3], direction port range is [0,7], [10,17], [20,27].

(2) When there are multiple pulse axes, the pulse and direction port configurations cannot conflict.

(3) The command A MODE, A HOME, A PROBE, A CYCVEL, A CYCTRQ cannot support pulse
channel.

(4) In the pulse channel, it needs to enable the servo by manual. A PWR cannot enable the servo, but all the
motion commands can be executed after A PWR is executed.

(5) Since the pulse channel cannot directly control the servo, A RST command can only clear the error report
of the master station, but cannot clear the servo alarm.

(6) For the axis group function, the constituent axis of the shaft group must be the same channel, that is, all
are pulse channels or bus channels, otherwise the axis group enable command will report an error.

(7) The use of other commands is the same as that of EtherCAT axis.

(8) PLC firmware version should be v3.7.1 and above.
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6-5. Full closed-loop function application

In some applications, it is necessary to carry out high-precision position control according to the actual position of
the equipment. The full closed-loop function is to form a position loop through servo feedback position or

high-speed counting position to achieve the purpose of control.

Set the parameters (take effective after power on again)

Address Definition Data type Unit Initial Note
value
SFD8204+300*N | closed loop ENUM 0 Closed loop switch
switch 0: OFF
1: ON
SFD8205+300*N | Closed loop ENUM 0 Closed loop position feedback
feedback  data source:
source type 0: bus position feedback
1: high speed counting terminal.
Set through SFD8006+300*N
SFD8206+300*N | Encoder FP64 Equivalent 0 It only takes effect when the
equivalent unit closed-loop position feedback
source is high-speed counting.
The encoder inputs the movement
of each pulse. That is movement
per turn (SFD8008 +
300*N)/encoder pulse number per
turn.
Eg. PLC sets the movement per
turn is 10000, the closed-loop
position feedback source is a
grating ruler or encoder for
counting, and the high-speed
counting value of each turn of the
motor is 2500. Then the encoder
equivalent value is set to 4.
SFD8210+300*N | Proportional FP64 0 Proportional gain of PID in full
gain closed loop control
SFD8214+300*N | Integral gain FP64 ms 0 Integral gain of PID in full closed
loop control
SFD8218+300*N | Differential gain FP64 0 Differential gain of PID in full
closed loop control
SFD8222+300*N | Speed FP64 0.1% 0 Full closed loop speed
feedforward feedforward gain
gain
SFD8226+300*N | Feedback speed FP64 0.1% 0 Full closed loop speed feedback
feedforward gain
gain
SFD8230+300*N | Closed loop FP64 Command 0 Error code 2018 is returned when
maximum unit the closed-loop position deviation
position gain exceeds this limit value. When set
to 0, it does not take effect.
SFD8234+300*N | Speed forward | INT16U ms 0 Full closed loop speed
looking filtering feedforward filtering time
time
SFD8235+300*N | Feedback INT16U ms 0 Full closed loop speed feedback
velocity filtering filtering time
time
SFD8236+300*N | 2 degree free FP64 0 Full closed loop 2 free degree
alpha alpha. Range 0~1, When the
setting value is 0, no instruction
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Address Definition Data type Unit Initial Note
value
filtering is performed, and when
the setting value is greater than 1,
it is processed as 1.
SFD8240+300*N | 2 degrees of FP64 ms 0 Full closed loop 2 free degree
freedom integration time.
integration time

Dynamic parameters (take effective at once after modification. When the PLC runs again, it will write the SFD
value of the corresponding parameter in the [set parameter])

Address

Definition Data type Unit

Initial
value

Note

D20060+200*N

Proportional gain FP64

0

Corresponding parameter
SFD8210+300*N.

The modification takes effect in
real time.

D20064+200*N

Integral gain FP64 ms

Corresponding parameter
SFD8214+300*N.

The modification takes effect in
real time.

D20068+200*N

Differential gain FP64

Corresponding parameter
SFD8218+300*N.

The modification takes effect in
real time.

D20072+200*N

Speed FP64 0.1%

feedforward gain

Corresponding parameter
SFD8222+300*N.

The modification takes effect in
real time.

D20076+200*N

Speed feedback
gain

FP64 0.1%

Corresponding parameter
SFD8226+300*N.

The modification takes effect in
real time.

D20080+200*N

FP64 Command

unit

External speed
feedforward value

Full closed loop external speed
feedforward value.

D20084+200*N

2 free degree FP64

alpha

Corresponding parameter
SFD8236+300*N.

The modification takes effect in
real time. The range is 0 ~ 1.
When the setting value is 0,
instruction filtering is not
performed. When the setting value
is greater than 1, it is processed as
1.

D20088+200*N

2 degree of FP64 ms
freedom

integration time

Corresponding parameter
SFD8240+300*N.

The modification takes effect in
real time.
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Full closed loop control model

Command External feedforward value
filter
+
—o)*T.
Com.m'and . 1+(1-0)*T;is o oID S
position 1+T;s i g > .\
Speed
feedforward
gain filter +
Speed Speed LY
detection > feedback —*O
] gain filter

—{ Encoder }—{ Motor Fi

Usage and precautions:

® The full closed loop mode needs to operate in CSV mode. After the full closed loop mode is ON, it needs to
switch to CSV mode through A MODE command. After the full closed loop is ON, the command of the
original CSP mode can be used in CSV mode. (instructions other than A HOME, A CYCVEL,
A _CYCTRQ)

®  When the closed-loop position feedback source SFD8205 + 300*N is set to 0, the full closed-loop takes the
servo feedback position and feedback speed as the closed-loop input, and the full closed-loop position value
is obtained through operation. See [full closed-loop control model] for the operation process.

®  When the closed loop position feedback source SFD8205+300*N is set to 1, it needs to set the encoder input
terminal SFD8006+300*N, encoder equivalent value SFD8206+300*N, closed loop takes high speed
counting as closed loop input, and gets the closed loop position value through operation, the operation
process refers to [full closed loop control model].

®  After the full closed loop is on, the gain of the full closed loop can be adjusted in real time through [dynamic
parameters]. When PLC is powered on again, the value in [set parameters] will be written into the register
corresponding to [dynamic parameters].

® The higher the gain, the smaller the difference between the given position and the feedback. However,
excessive gain will cause motor vibration. At this time, the gain value should be appropriately reduced.

® When using high-speed counting as the closed-loop position feedback source, please ensure that the
mechanical principle meets the conditions of full closed-loop (whether the grating ruler or encoder
synchronizes the current axis correctly, and whether the encoder equivalent value is set correctly).

® PLC firmware version is v3.7.1 and above.
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7. Bus motion control function choice

7-1. H motion/C motion

C motion (simple motion control function) / H motion (practical motion control function).

All parameters and instructions in this manual need to be used under H motion. Please refer to <EtherCAT motion
control user manual> for relevant instructions of C motion. The motion control function can be selected by
modifying the parameter SFD811 (see section 5-1-3 for the modification method) or by software configuration.
After the software configuration is modified, SFD811 will be automatically modified to the corresponding motion
control function when downloading the program.

7-2. Software configuration

- Bus motion control(H movement)
" Axis configuration
¢ Axis monitoring and debugging
£ Axis group configuration
CAM CAM

Right click [bus motion control] can select [enable C motion].

T “'q o Enable C Motion I_
¢ Axis ca

¢ Axis monitoring and debugging Ini P TTER e
—J-{_3 Bus motion control(C movement)

..{n¢| NC module

* Axis group configuration Er
CAM CAM

When selecting H motion, the project bar shows [axis configuration], [axis monitoring and debugging], [axis
group configuration]. When selecting C motion, it shows [NC module].

Note:

When H motion or C motion is enabled, the download program will automatically modify the parameter SFD811
to the value of the corresponding motion control function. If SFD811 is manually changed to 0, a prompt will
appear when opening the H motion configuration interface, as shown in the following information: current C
motion, axis configuration is invalid. At this time, set SFD811 to 1, or enable the H motion, download program to
use the axis configuration function.
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8. Motion control configuration interface

8-1. Axis configuration

Enable the H motion to use the axis conﬁgu{___el;[ion.

EEET AT AN

-2 Bus motion control(H movement)

| & Axis configuration |

& Axis monitoring and debugging
& Axis group configuration

CAM CAM
e
/PLC1 - Ladder } " Axis « ion | —
The number of axes shown 3 |3 Read - Write ~ System Settings
Basic i Probe Limit the i Performance configuration | Detection and alarm configuration | Return fo origin configuration | Pulse configuration = A closed-loop configuration
z:; [_] Parameter names  address. Offiine values Online value type Parameter effec... instructions
I:‘ Shaft type SFD8000 Real axis ENUM Power back on
H_] Command cha... SFD3001 EtherCAT ENUM Power back on Communication mode between controller and servo
i I:‘ From the stan. SFD8002 0 INT168U Power back on Slave function mapping number corresponds.
H unit SFDB003 pulse ENUM Power back on
i D Number of pul.. SFD8004 0 INT32U Power back on The number of feedback pulses in one rotation from the station
H_J Encoder input.. SFDB006 0 INT16U Powerbackon  High speed counting terminal
i I:‘ Gantry mode SFD8007 Is not enabled ENUM Power back on If it is a slave shaft of gantry structure, when the value is 1, the master and slave shaft alarm will ...
] Theamounto.. SFD8008 0 FP&4 Power back on
H Start reductio.. SFD8012 Is not enabled ENUM Power back on
] Side coefficie.. SFD8014 0 INT32U Power back on
HJ side coefficie... SFD8016 0 INT32U Power back on
] Direction of m.. SFD8018 Do not reverse ENUM Power back on 0: Forward rotation of the motor in the direction of pulse increment; 1: Motor reversal in pulse incre..
] Position instru... SFD8019 0 INT16U Power back on Unit: ms.
HO Count type SFD8020 A straight line ENUM Power back on Straight line: linear axis. If the soft limt is enabled, the over-limit alarm will occur. Rotation: Die axis, ..
I I:‘ Upper limit of SFD8024 0 FPe4 Power back on Axis effective
HC Lower limtof... SFD8028 0 FPe4 Power back on Axis effective
—D Back gap com... SFD8032 0 FP64 Power back on
{] Stop mode SFDB036 Given to stop ENUM Powver back on 0: Given stop, the given position is unchanged when triggering emergency stop; 1: The feedback s...

The main interface:
(D) [the number of axes shown]

The number of axes shown 3 5 F

Basic config
Axis 1
Axis 2 I D Parame
The setting of [the number of axes shown] determines the number of axes in the configuration bar. It has nothing
to do with the actual number of connected axes and is only for display. Select the corresponding axis number to
configure the axis related parameters.

@ [read]

% [Read | Write = System Setfings
Basic, Current interface Limit the configuration Performance configuration Detection and alarm configuration Return te origin configuration Pulse configuration A clesed-loop configuration
ﬁ Current axis Offine values Online value type Parameter effec. . instructions
—D All axes. Real axis Real axis ENUM Power back on
] Command cha. . SFD2001 EtherCAT EtherCAT ENUM Power back on Communication mode between controller and servo
—D From the stan... SFD&002 0 1] INT16U Power back on Slave functien mapping number corresponds
—D unit SFDE003 pulse pulse ENUM Power back on
ﬂ Number of pul... SFD&004 131072 131072 INT32U Power back on The number of feedback pulses in one rotation from the station
—D Encoder input... SFD2006 o 1] INT16U Power back on High speed counting terminal
—D Gantry mode SFD8007 Is not enabled Is not enabled ENUM Power back on If it is a slave shaft of gantry structure, when the value is 1, the master and slave shaft alarm will not release the binding
—D The amount ... SFD&008 131072 131072 FP&4 Power back on
—D Start reductio... SFD8012 Is not enabled Is not enabled ENUM Power back on
ﬂ Side coefficie... SFD8014 0 o INT32U Power back on
—D Side coefficie... SFD2016 o 1] INT32U Power back on
—D Direction of m... SFD8018 Do not reverse Do not reverse ENUM Power back on 0: Forward rotation of the motor in the direction of pulse increment; 1: Motor reversal in pulse increment direction;
—D Position instru... SFD&019 0 1] INT16U Power back on Unit: ms.
—D Count type SFDE020 A straight line A straight line ENUM Power back on Straight line: linear axis. If the soft limit is enabled, the over-limit alarm will occur. Rotation: Die axis, counting within a limit
ﬂ Upper limit of ... SFD8024 0 o FP&4 Power back on Axis effective
—D Lower limt of ... SFD2028 o 1] FPg4 Power back on Axis effective
—D Back gap com... SFD8032 o o FP64 Power back on
—D Stop mode SFDa036 Given to stop Given to stop ENUM Power back on 0: Given stop, the given position is unchanged when triggering emergency stop; 1: The feedback stops. When the stop i

Click [read] to read the parameters.

[read]-[current interface]: read the parameters in the current interface
[read]-[current axis]: read the parameters of the current selected axis
[read]-[all axes]: read the parameters of all the axes
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(3) [write]

1 2| Read -[Write ~[ System Settings

Basic configuraf Current interface Fonfiguration  Performance configuration Detection and alarm configuration Return to origin configuration  Pulse configuration A closed-loop configuration

[] Paramater Current axis values Online valug type Parameter effec.  instructions

] Shatt ty} All axes s Real axis ENUM Power back on

{1 command cha... SFD3001 EtherCAT EtherCAT ENUM Powerbackon  Communication mode between controller and servo

[ Fromthe stan... SFD8002 0 [ INT16U Powerbackon  Slave function mapping number corresponds.

HO unit SFD8003 pulse pulse ENUM Fower back on

1 Number of pul... SFD8004 131072 131072 INT32U Powerbackon  The number of feedback pulses in one rotation from the station

O Encoderinput.. SFDB006 0 [ INT16U Powerbackon  High speed counting terminal

F[ Gantry mode  SFDB00T Is not enabled Is not enabled ENUM Powerbackon  Ifitis a slave shaft of gantry structure, when the valus is 1, the master and slave shaft alarm will not release the binding relationship
O The amounto... SFDS00S 131072 131072 FPes Power back on

O startreductio... SFDS012 Is not enabled Is not enabled ENUM Power back on

O side coefficie... SFDS014 0 [ INT32U Power back on

O side coefficie... SFDS016 0 [ INT32U Power back on

O oirection of m... SFDS018 Donotreverse Do notreverse  ENUM Powerbackon  0: Forward rotation of the motor in the direction of pulse increment; 1: Motor reversal in pulse increment direction;

O Posttion instru... SFDS019 0 [ INT16U Powerbackon  Unit: ms

O count type SFD8020 Astraight ine Astraight ine ENUM Powerbackon  Straight fine: linear axis. If the soft limit is enabled, the over-imit alarm wil occur. Rotation: Die axis, counting within a limited range
O uUpper imt of ... SFDS024 0 [ FPes Powerbackon  Axis effective

O Lowerlimtof ... SFDS028 0 [ FPes Powerbackon  Axis effective

0 Back gap com... SFDS032 0 [ FPes Power back on

L[] stop mode SFD2036 Given to stop Given to stop. ENUM Power back on 0: Given stop, the given position is unchanged when triggering emergency stop; 1: The feedback stops. When the stop is triggered, the given value ste|

Click [write] to write in the parameters.

[write]-[current interface]: write the selected parameters in the current interface, it will automatically select the
parameter when modify the offline value of the parameter.

[write]-[current axis]: write all the parameters of the current axis, only write in the selected parameters. It will
automatically select the parameter when modify the offline value of the parameter.

[write]-[all axes]: write in the parameters of all the axes whatever selected or not.

(4) [system settings]

PLC1 - Ladder }” Axis configuration

The number of axes shown 3 |3 Read ~ Write -l System Settings |

Basic configuration | Probe configuration | Limit the configuration
is
Axis 2 [] Parameter names  address Offline values

1 Chaft bome SChaAnf Floml e

Click the [system settings] to show below interface:

s8E
Number of control shaft

Aods status address

Auis status address

Auds state preserves
address

[number of control shaft]: it is SFD810, refer to chapter 5-1-3 (the offline value is the setting value in [the number
of axes shown], the online value is the actual value in current register).

[axis bit status start address]: it is SFD814, refer to chapter 5-1-3 (offline default value is 0, the online value is the
actual value in current register).

[axis word status start address]: it is SFD816, refer to chapter 5-1-3 (offline default value is 0, the online value is
the actual value in current register).

[axis word status preserves address]: not support at the moment.
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(5) Parameter interface

~"PLC1 - Ladder ) Axis c ion |

- X

The number of axes shown 3 |3 Read ~ Write ~ System Settings

Axis 0 Basic configuration | probe i

Limit the Per configuration | Detection and alarm configuration | Return to origin configuration | Pulse configuration | A closed-loop configuration
x: ; [] Parameter names  address Offiine values Online value type Parameter effec.. instructions

I:l Shaft type SFD8000 Real axis ENUM Power back on
] Command cha... SFD8001 EtherCAT ENUM Power back on Communication mode between controller and servo
I I:l From the stan. SFD8002 0 INT16U Power back on Slave function mapping number corresponds
] unit SFDB003 pulse ENUM Power back on
I I:l Number of pul... SFD8004 0 INT32VU Power back on The number of feedback pulses in one rotation from the station
] Encoderinput.. SFDB00E 0 INT16U Power back on High speed counting terminal
I I:l Gantry mode SFD8007 Is not enabled ENUM Power back on If it is a slave shaft of gantry structure, when the value is 1, the master and slave shaft alarm will ...
{-] The amounto... SFDB008 0 P84 Power back on
I I:l Start reductio SFD8012 Is not enabled ENUM Power back on
H] side coefficie... SFDB014 0 NT32U Power back on
I I:l Side coefficie.. SFD8016 0 INT32VU Power back on
] Direction of m... SFD8018 Do not reverse ENUM Power back on 0: Forward rotation of the motor in the direction of pulse increment, 1: Motor reversal in pulse incre..
I D Position instru... SFD8019 0 INT16U Power back on Unit: ms.
H_] Counttype SFD8020 A straight line ENUM Power back on Straight line: inear axis. If the soft limit is enabled, the over-limit alarm will occur. Rotation: Die axis, ...
I D Upper limit of ... SFD8024 0 FP64 Power back on Axis effective
H] Lower limit of ... SFD8028 0 FPE4 Power back on Axis effective
—D Back gap com... SFD8032 0 FP64 Power back on
] stop mode SFD8036 Given to stop ENUM Power back on 0: Given stop, the given pesition is unchanged when triggering emergency stop; 1: The feedback s...

[Basic configuration]: corresponds to the register SFD8000+300*N~SFD8036+300*N, refer to chapter 5-1-3.

[Limit configuration]: corresponds to the register SFD8040-+300*N~SFD8076+300*N, refer to chapter 5-1-3.
[Performance configuration]: corresponds to the register SFD8080+300*N~SFD8099+300*N, refer to chapter

5-1-3.

[Detection and alarm configuration]: corresponds to the register SFD8120+300*N~SFD8139+300*N, refer to

chapter 5-1-3.

[Return to origin configuration]: not support at the moment.

[Pulse configuration]: not support at the moment.
[A closed-loop configuration]: not support at the moment.
(The parameters are modified in [offline value], click [write] to take effective, [online value] is the display value

of corresponding registers which cannot be changed).
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8-2. Axis monitor and debug

The interface is shown as below:

=-{_J Bus motion control(H movement)

& Axis configuration

: I &" Axis monitoring and debugging |

¢ Axis group configuration

i.CAM CAM

Image preview

PLC1 - Ladder

Axis 0
Jaxis 1
{Axis 2
{Axis 3
faxis 4
LAxis §
LAxis 6
axis 7
|axis 8
axis 9
LAxis 10
LAxis 11
LAxis 12
LAxis 13
laxis 14
LAxis 15
Axis 16
Laxis 17

Axis group confiquration | Axis confiquration
i

Shaft monitor

Axis monitoring and debug... |

Axis debugging

Parameter names
—The state machine
[~Error code

|- Debug mode
|The target location
|- Instruction posttion
| Tatsachiiche Post.
| Enabiing state

|~ Error status

| Motion state

|- Postioning state
1~ Zero postion state
“Instruction comple.

address
D20000
020001
D20002
D20012
D20016
D20044
M20000
M20001
M20002
120003
M20004
M20008

Oniine value
invalid

0

Is not enabled
0

0

0

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

type
ENUM
INT16U
ENUM

Parameter effec.

Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...

instructions

0: Axis not enabled 1: static 2: Discrete ...

The target position of the current mover..

Reaktime period given position
Reaktime periodic feedback postion

Parameter names
Debug mode
|~ Movement type
The target location
|~ speed
The acceleration
Reduce speed
[~ with the accelerat
[~ Modify postion va
|- Can make
{~Target position mo
I—Positive point move
[~Reverse point move

address
D20104
020105
D20108
D20112
D20116
D20120
D20124
D20128
M20020
W20022
1120023
M20024

Online value
Is not enabled
absolute

0

©oooo

FALSE
FALSE
FALSE
FALSE

Parameter effec...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia...
Effective immedia..
Effective immedia...
Effective immedia..
Effective immedia...
Effective immedia...

JAxis 18
LAxis 19
1Axis 20
|Axis 21
LAxis 22
Jaxis 23

| Axis 24

b2 @ e
LAxis 26
LAxis 27 e
laxis 28

LAxis 29
1Axis 30
LAxis 31
1Axis 32
LAxis 33
LAxis 34
L Axis 35
LAxis 36
LAxis 37

—Backtothe origin  M20025
|-~ Reset error 120026
Modify the position 1120028

FALSE BoOL
FALSE BOOL
FALSE BOOL

Effective immedia...
Effective immedia...
Effective immedia...

(1) Axis selection interface: click the axis number to monitor / debug the axis.

(2) Axis monitoring interface: monitors the status of the current axis, including state machine, error code, target
position, command position, etc. The register / coil in this interface is only used for monitoring and cannot be
modified.

(3) Axis debugging interface: debugging the current axis is valid only when the debugging mode is enabled
(directly enable on the interface or modify the corresponding register D20104 + 200*N). After the debugging
mode is enabled, you can do the operation of enable, move to the target position, return to the origin and other
actions through the registers and coils on the interface. (the homing is the same as the A HOME command, and
the Ethernet parameters 6098h, 6099h and 609Ah need to be set. See section 5-1-2-12 for details).

The differences of D20040, D20016, D20044:

D20040: encoder feedback value

D20016: The position that the axis should reach in each scan cycle after the command is executed.

D20044: The position feedback is obtained by conversion according to the set electronic gear ratio, movement per
cycle, number of pulses per cycle and other parameters.
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8-3. Axis group configuration

- Bus motion control(H movement)

13

=" Axis configuration

" Axis monitoring and debugging
FSpll Axis group configuration |

PLCT - Ladder / Axis group | s | ais and debuggi... | -
The number of axes shown (1 [£] Read - Write + System Settings
[ Parameter names  address Offine valies  Onine value type Parameter effec..  insiructions.
] Kinematic type ~SFD48000 XvZ XvYZ ENUM Power back on
|- configure axi..  sFDa3001 0 0 INT16U Powerbackon  Uniaxial number match, 65535 is invalid
HO configure axi... sFDa3002 1 1 INT16U Powerbackon  Uniaxial number match, 65535 is invalid
O configure axi..  sFD43003 2 2 INTi5U Powerbackon  Uniaxial number match, 65535 is invalid
HO configure axi..  sFDa300¢ 65535 65535 INTi6U Powerbackon  Uniaxial number match, 65535 is invalid
HO configure axi... sFD43005 65535 65535 INT16U Powerbackon  Uniaxial number match, 65535 is invalid
O configure axi.. sFD43006 65535 65535 INTiU Powerbackon  Uniaxial number match, 65535 is invalid
HO Axs grouper.. SFD&800T lsnotenabled  lsnotenabed  ENUM Power back on
L0 stopmode  sFDas008 Given to stop Given to stop ENUM Powerbackon  0: Given stop, the given position is unchanged when triggering emergency stop; 1: The fesdback stops. When the stop i triggered, the oiven value steps to the fesdtick

The main interface:
(1) [the number of axes shown]
The setting of the number of displayed axes determines the number of axis groups in the configuration bar. It has
nothing to do with the number of actually configured axis groups. It is only for display. The number of actually
configured axis groups is modified by SFD820. Select the corresponding axis group number to configure the
relevant parameters of the axis group.

(2) [read]

1 /5| Read ~| Write + System Se*llings

neter configuration

Alarm parameter configuration Limit the configuration Interpolation configuration Looking forward to parameter

Offline values

XYE

Bas Current interface
0 Current axis
.y All axes
—| Configure axi... SFD48001
H] configure axi.. SFD48002
H_] Configure axi.. SFD43003
H] configure axi.. SFD48004
H] configure axi.. SFD48005
H_] Configure axi.. SFD43006
H] Axis group er.. SFD48007
] stop mode SFD42008

Click [read] to read the parameters.

o
1
z
63535
65535
63535

l= not enabled
Given to stop

Online valug

XYZ
0
1
2

65535
65535
65535

I= not enabled
Given to stop

type Parameter effec...
ENUM Power back on
INT16U Power back on
INT18U Power back on
INT16U Power back on
INT16U Power back on
INT18U Power back on
INT16U Power back on
ENUM Power back on
ENUM Power back on

instructions

Uniaxial number match, 65535 is invalid
Uniaxial number match, 85535 is invalid
Uniaxial number match, 65535 is invalid
Uniaxial number match, 65535 is invalid
Uniaxial number match, 85535 is invalid
Uniaxial number match, 65535 is invalid

0: Given stop, the given position iz unchanged when triggering

[Read] — [current interface]: only the parameters of the current interface are read (the current interface refers to the
main interface category currently displayed, as shown in the figure is the basic configuration interface).

[Read] — [current axis]: read all parameters of the currently selected axis group.

[Read] — [all axes]: read all parameters of all axis groups in the interface.
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@ [write]

~" PLC1 - Ladder ) axis group configuration V Axis configuration YAxis monitoring and debuggi...

The number of axes shown |1 |3 Read ~|Write ~| System Settings
fxis set 0 Basic configur} Current interface guration  Alarm parameter configuration Limi the configuration Interpolation configuration Looking forward to parameter
[ parameted Current axis e values Onling valug type Parameter effec . instructions
O Kinema All axes XYZ ENUM Power back on
H:‘ Configure axi.. SFD48001 0 0 INT16U Power back on Uniaxial number match, 65535 is invalid
|—|:| Configure axi.. SFD48002 1 1 INT16U Power back on Uniaxial number match, 65535 is invalid
Configure axi... SFD48003 2 2 INT16U Power back on Uniaxial number match, 65535 is invalid
|—|:| Configure axi.. SFD48004 65535 65535 INT16U Power back on Uniaxial number match, 65535 is invalid
H:‘ Configure axi... SFD48005 65535 65535 INT16U Power back on Uniaxial number match, 65535 is invalid
|—|:| Configure axi.. SFD48006 65535 65535 INT16U Power back on Uniaxial number match, 65535 is invalid
H:‘ Axis group er... SFD48007 Is not enabled Is not enabled ENUM Power back on
LD Stop mode SFD48008 Given to stop Given to stop ENUM Power back on 0: Given stop, the given position is unchanged when triggering emergency stop; 1

Click [write] to write parameters
[Write] — [current interface]: write only the parameters in the current interface and only the selected parameters. It
will be selected automatically after modifying the offline value of the parameter. (the current interface only
displays the main interface category, as shown in the figure is the basic configuration interface)

[Write] — [current axis]: write all the parameters of the current axis group. Only the selected parameters are
written. After modifying the offline value of the parameter, it will be selected automatically.

[Write] — [all axes]: write all parameters of all axis groups in the interface, whether selected or not.

(4) [system settings]

Click [system settings] to show below interface:

PLC1 - Ladder }'_Axis conﬁguration)'ﬁxis group configuration

The number of axes shown 0 5

Read ~ Write ~

Systemn Settings

‘ Basic configuration | Performance parameter configurati

Systemn Settings

Pt

sk =i T

Control the number of |1 ||1 |
shaft g oups

iﬁﬁjegznup bit =status |EEDUD ||23DUD |
iﬁ;ﬁezipe status |4EDDD ||4EDUD |
The axiz block |4EDDD ||4ﬁﬂDD |

maintainz the address

Eead

I

[Control the number of shaft groups]: it is SFD&20, refer to chapter 5-2-3 (offline value is the set value in [the
number of axes shown], the online value is the actual value of the current register).

[Axis group bit status address]: it is SFD824, refer to chapter 5-2-3 (the default offline value is 28000, the online
value is the actual value of the current register).
[Axis type status address]: it is SFD826, refer to chapter 5-2-3 (the default offline value is 46000, the online value
is the actual value of the current register).
[The axis block maintains the address]: not support at the moment.
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(5) Parameters interface

Basic configuration | Performance parameter configuration | Alarm parameter configuration | Limit the configuration | Interpolation configuration | Looking forward to parameter
["] Parameter names  address Offiine values Online value type Parameter effec... instructions
[] Kinematic type ~SFD48000 ENUM Power back on
] Configure axi.. SFD48001 INT16U Power back on Uniaxial number match, 65535 is invalid
H] configure axi.. SFD48002 INT16U Power back on Uniaxial number match, 65535 is invalid
H_] Configure axi.. SFD48003 INT16U Power back on Uniaxial number match, 65535 is invalid
H1 Configure axi SFD48004 INT16U Power back on Uniaxial number match, 65535 is invalid
H_] Configure axi_. SFD48005 INT16U Power back on Uniaxial number match, 85535 is invalid
I |:| Configure axi.. SFD48006 INT16U Power back on Uniaxial number match, 65535 is invalid
-] Axis group er.. SFD48007 ENUM Power back on
] Stop mode SFD48006 ENUM Power back on 0: Given stop, the given position is unchanged when triggering emergency stop; 1: The feedback s..

[Basic configuration]: corresponds to the register SFD48000+300*N~SFD48008+300*N, refer to chapter 5-2-3.
[Performance parameter configuration]: corresponds to the register SFD48020+300*N~SFD48059+300*N, refer
to chapter 5-2-3.

[Alarm parameter configuration]: corresponds to the register SFD48100+300*N~SFD48105+300*N, refer to
chapter 5-2-3.

[Limit configuration]: corresponds to the register SFD48120+300*N~SFD48145+300*N, refer to chapter 5-2-3.
[Interpolation configuration]: not support at the moment.

[Looking forward parameters]: corresponds to the register SFD48232+300*N~SFD48280+300*N, refer to chapter
5-2-3.

(The parameters are modified in [offline value], click [write] to take effective, [online value] is the display value
of corresponding registers which cannot be changed).
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9. Oscilloscope function

9-1. Operating conditions of oscilloscope

The oscilloscope function can only be used when the EtherCAT slave is connected and the programming software
is in the X-NET monitoring mode.

Note: the slave station is not necessary to connect for version 3.7.2 and above, and support the modbus-tcp
protocol. When using, it is necessary to set IsOscAndEcamSupportModbusDownload=1 in the upper computer
config file.

9-2. Open the oscilloscope

Click the oscilloscope icon as shown in the figure to open the oscilloscope interface.

rafia] =) 25 &
The interface is shown as below: I I

_/"PLC1 - Ladder } Osc Form | - X
Display type Start Stop Import Export Shaft Interval(us) 1000 Pos Time : Start: End: Pro:
® v O xr

12 T T

General configuration
{ Channel}| cursor | Trigger

Add Del Edit
Group Switch

Configurat ¥ comment: 08 4

Axis-Var  Color Display  Belong-Axis

t T 1 t t t t t t
00 0.1 0.2 03 0.4 05 06 07 0.8 0.5 1.0

9-3. Oscilloscope main interface

Start Stop Import Export Shaft Interval(us) 1000 Pos Time : Start: End: Pro:
1.2 T T i K T T T T i T T T T T i T T T T T
1.0 4
0.8 a: .
06 -: 4
04 L -
02 + -
00 | | : | : | f : :
0.0 0.1 0.2 0.3 0.4 05 06 0 0.8 0.9 1.0
Parameter Explanation
Start The oscilloscope starts to work
Stop Oscilloscope stops working
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Import Open saved oscilloscope data

Export Save all the oscilloscope data (curve configuration, cursor, trigger, image data, oscilloscope
working time, etc.) under the current situation
Shaft Display different Y-axes of the same display area into different regions.

Note: this function is valid only when the curve is configured with different axes; when there
is only one axis, axis splitting cannot be realized. When the user configures different axes,
multiple Y-axes are displayed. Only when there are more than one y-axis, the function of axis
splitting can be realized.

Interval (us) The time interval between the two sampling points, the unit is us (default is the value of the
synchronization unit cycle in EtherCAT)
Pos Locate a curve starting from one time or value
Time Display start, end and oscilloscope working time

Interface operation instructions

Parameter Explanation

Zoom in | Hold the left mouse button and drag to select the area to be enlarged. The default zooming method is
to zoom in both horizontally and vertically (region magnification). Right click the menu displayed in
the display area to modify the zoom mode (horizontal zoom in and vertical zoom in).

Zoom out | Right click the display area and click restore to original/restore to previous zoom in the display menu
to zoom out

Drag There are three ways to drag: (1) hold the Ctrl + left button, the cursor changes to hand type and drag
the image; (2) press and hold the middle button (wheel) of the mouse to drag the image; (3) when the
horizontal zoom and vertical zoom in the right-click menu are not selected (there is no zoom function
at this time), press and hold the left mouse button to drag the image.

Right mouse button function:

Parameter Explanation
Save chart Save the image of the current interface in picture format
Export data Save the image data in Excel format
Restore to original scale | Display the entire curve
Display node value When the mouse moves to a node on the curve, the coordinate axis value of the node
is displayed
Restore to previous scale | The image zoom out to the previous display scale and area
Scale horizontally Zoom in / out X axis only
Zoom vertically Zoom in/out Y axis only (region can be zoomed only if both horizontal and vertical
scaling are selected)

Note: when the interface displays data for more than one minute, the data curve before one minute will be cleared,
but the data still exists. Users need to click export data in the right-click menu to view all data.
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9-4. Oscilloscope configuration interface

Display type
ORel O xvy

General configuration

 Channel || cursor | Trigger
Add Del Edit
Group Switch

Configurat ¥ comment:

Axis-Var Color Display Belong-Axis

9-4-1. Oscilloscope type configuration

Parameter Explanation
YT Abscissa is time variable, ordinate is single register variable, only single register variable is needed
to configure curve
XY Abscissa and ordinate are both register variables. When configuring the curve, two register
variables need to be configured

9-4-2. Axis variable configuration

Axis-\ar Color Display Belong-Axis
Parameter Explanation
Add Add the curve
Delete Delete the curve
Edit Edit curve properties

Note: when the oscilloscope starts to work, can not add or delete curves, only can edit curve attributes.
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9-4-3. Register configuration
Cick add to show the register configuration interface:

i) Bit () Float (@) Decimal () Unsigned

() Word (_) QWord

(® DWord () Double

Parameter Explanation

X axis Register type (HD, D, SD) + register offset (number)+ register data type

Y axis Register type (HD, D, SD) + register offset (number)+ register data type
Color Curve display color (click the color block to modify the curve color)

Display The curve displays on the oscilloscope display interface or not

Axisl Which axis is the curve displayed on the oscilloscope display interface (for the realization of the

axis splitting function)
Note:

(1) When the oscilloscope type is YT, the [X-axis] cannot be configured, and the abscissa displays the time.
(2) When the oscilloscope starts to work, it can only adjust the color, display and axis attribute of the curve, and
the register of XY axis cannot be modified.

9-4-4. Cursor configuration

General configuration
Trigger
X-Bxis Y-Axis Del Val

Channel | Curso

Name Type Color
Parameter Explanation
X axis Add X-axis cursor (vertical cursor, perpendicular to X-axis)
Y axis Add Y-axis cursor (horizontal cursor, perpendicular to Y-axis)
Delete Delete the cursor
Value Display cursor difference data
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9-4-5. Difference interface

Click [value] to show below window:

Time X-Axes Y-Axes

Parameter Note

Time Show / hide the status time area (this area is only available when the oscilloscope type is YT).

X-axes Show / hide Channel/ X-Axes area

Y-axes Show/ hide Y-Axes area

Note:
(1) Display rules of status time area:
A. Display two time: computer time (PC time); oscilloscope working display time
B. Time data source: the value of the x-axis cursor on the x-axis (time axis).
(2) Channel area display rules:
A. Data source: Y-axis register data corresponding to X-axis cursor (data on Y-axis corresponding
to X-axis in coordinate system). For example, the time of x-axis cursor on x-axis is 1s, and the data
at 1s of y-axis register variable is used as display data source.
B. Channel column: displays all the register variables monitored on the oscilloscope.
(3) Display rules of Y-axes area:
A. Data source: data of y-axis cursor on vertical axis.
B. For each additional y-axis, a piece of data is added and displayed in the table.
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9-4-6. Trigger configuration
General configuration

Channel | Cursor | Trigger

Add Del Edit Pos: 1/8 M
Name Status Release  Enable
Parameter Note
Add Add the trigger
Del Delete the trigger
Edit Edit the trigger
Pos The location on the screen after the trigger is triggered
Note:

(1) Trigger position description: for example, if the trigger position is 1/8, the trigger will stop and will not
stop immediately. When the data obtained after trigger can occupy 7/8 of the current interface, the display will
stop.

(2) After the trigger is triggered, the state changes to red. At the same time, a dotted line is displayed on the
trigger position on the interface to indicate the trigger position.

(3) When the trigger version is XY, it stops immediately after the trigger is triggered.

After click [add], it will show below window:

prEEE ==
pg: | - |
Sth: [ -]
Pk IRisingedge v]
EiE: 0
Jﬁji-]: IStnpDispla}' v]
{EgE: @ True () False

Co= [ o5

Parameter Note

Object Configured register variables

Condition | Logical relationship between triggers of the same register object

Mode Trigger edge (Risingedg, fallingedge)

Threshold | Trigger threshold

Action The action after triggering (StopDisplay, ReStartDisplay)

Enable Enable the trigger
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9-4-7. Oscilloscope application

For example: Xinje XG2 series PLC controls two DS5C servo drivers, the CSP mode is used to make the motor
forward and reverse, and the actual position waveform is monitored.
The oscilloscope interface configuration is as follows:
TS TR
@ 1T XY

EE: &N ik &5

WHEE A2 TR R

01z [ s hxisl
1m0z |l E: A =2

Among them, HD1012 is the mapping of axis 1-6064h, and HD1032 is the mapping of axis 2-6064h.

Click [start] to run the oscilloscope. At this time, the oscilloscope displays the current positions of the two
axes. When the axis is not running, it will be two straight lines (the waveform will have a small jitter, and the
proportion of ordinates will be obvious when the two axes are running). After the two axes are running, the
waveform will change, and the coordinate proportion will be automatically adjusted during the operation of the
oscilloscope. If you want to view the waveform, click [stop] and right click [restore to the original zoom ratio],
you can view the complete waveform (the waveform will only be displayed within 60s, but all data will be saved.
Right click menu [export data] can display data in Excel form).

The waveform is shown as below:

PLCL - B [ e

PR i) e FIE SA SH S5 SEEREu) 1000 Ef AiE) : Start: 09:12:11.469800 -
@ 1T DRy

BE: S B BS  1s000000 [— ¥:HD1012 —— ¥:HD1032 | .

BEE  HE =] iz

vomoiz [ ST dari=l 12000000 | B

viowsz [ =T hoi=Z 20000000 + 1

= = b 10000000 E

R XE Vi e mE 15000000 + ]
8000000 1 ]
=t p 1] oz

€000000 -
10000000 T k|

4000000 k|

MEE: BEm Hk 55 e 5000000 4
= prees e from 2000000 + ]

o+ 0 } t t t

< 1 b

There are two coordinate axes on the left, axis 2 ordinate on the left and axis 1 ordinate on the right.
If it needs to be divided into two coordinate axes, click [sub axis] (the axis variable needs to be set to two
different axes).
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After [sub axis], the figure is as follows:

PLCL - BFHE | TR 4b %
bRl il e B BA BEH n@ w@EEws) 1000 SEfE B8] : Start: 09:12:11.469800. _
@ 1T SF 14

EE: & fik &5
HHEE e T FiE

r:motz [ ST hxisl

rmiose (ST haei =2 ]

4 m 13 » i i
drE: X v ke BE s |

EF #H e : t ;

BER: En B 8E i
WS A

4 m r

Click the cursor configuration [X axis] [Y axis] to generate a cursor (two cursors are configured for X axis
and Y axis in the figure), and the cursor position can be dragged by the mouse.

PLCI - BFE | TR 4Pb X

TS T A e FIE BA BH 59 HEEEQs) 1000 T BTE : Start: 08:23:59.513800 -
@ 1T oK

—— vRomi

1200000

EE: & itk &5
R =) 2T il
T:Hniolz _EJ—R Axis 1000000+ A

vioe [ hxis /A\ /A\ /J"\\
5 | / v ooy

2000 £ / 1

1200000 - ]

]

-200000 }

co X t + } } }
a 12 el 20 ] 5 50 o
£l i . &
c2 H [ | o= ]
C3 T 2500000 T T

2000000 + ]

1500000 + 9
WEE: Em B8R _
=t ] pras) 4 wooonn | / ]

0000 ]

-500000 } ; ; 4

Click the cursor configuration [value] to enter the cursor difference interface, which can monitor the specific
value of the register with the cursor.
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e

=R

BBl X4 v

StatusTime co C1 C1-Cca
Absolute P... 05:24:49:530 08:24:15:902 -30 678s
Chart Fosi... 0O0:50:087 0o 19:389 -30. 6T8s
Channel co C1 C1-Co
HO1012 14135 29733 15603
HO1032 45553 1990265 1944407
T-hxis ce C3 C3-C2
hais 228583, 194 597091, 24 EBSS0S. 046
Axisz (1) 595504, 051 1552046, 514  B5T352. 463

StatusTime area:

Absolute Position represents the current actual time (that is, computer time) indicated by the cursor.
Chart Position indicates the working time of oscilloscope (i.e. abscissa of cursor position).

Channel area:

The data in the region represents the value of the register corresponding to the cursor position. Combined
with the [status time] area, the real-time value of the register can be monitored. As shown in the figure, the value
of register HD1012 in 50.067s is 14135 and that in register HD1032 is 45858. In 19.389s, the value of register
HD1012 is 29738 and the value of register HD1032 is 1990265; [C1-CO0] represents the difference between the
positions of two cursors (Note: when the number of cursors set on one axis is greater than or equal to 2, the cursor

difference interface will automatically generate cursor difference data)

Axis area:

The data in the area represents the value corresponding to the cursor of [Y axis], as shown in the figure, the
value of [C2] in Axis] is 228583.194, the value in Axis2 is 895594.051; the value of [C3] in Axisl is 897091.24,
and the value in Axis2 is 1552946.514; and [C3-C2] represents the difference between the corresponding values of

the two cursors.

The trigger configuration is show as below:

Rig:  [Mi012 v
S A v
Fat:  [Risingedes -
fEiE:  soo00)

iTA:  |Steplisplay -]
{#fe: @ True () False

| mE || EuA
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Configure two triggers, the object of which are all HD1012, the condition is AND, the mode is rising edge, the
threshold value is 50000 and the other is 100000, the action is StopDisplay, enable is True.

s B ik RE|UE: 48 -
EFR e gLy} i

oz [ sine . True
mwiolz [ isine . True

Trigger position is set to 4/8, the results of oscilloscope operation are as follows:
PLCL - BB [mEm

4P X

RN e FIE BA BH S8 SHEEEus) 1000 fr=ind Bf1E :  Start:
@ T © 1
[— vHD1012]

400000 T T T
EE: En Bk RS ]
BEE  HE B8R =
vz [T furisl

300000 < 4

< [ [ 3

dHE: X@ va B 5E 200000 ]
E=2 sl B& b |

100000 + b

WA RN e RE G
I o] proa) 1R 0

o1z [ sine .. Troe
w01z [ Fisine .. True

-100000 } } J }

The dotted line in the figure is the trigger position of the trigger. When the trigger is triggered, the trigger position
accounts for 4/8 of the current waveform diagram, and the oscilloscope will stop (that is, the dotted line position
accounts for half of the current waveform diagram). You can see that the trigger status has turned red, indicating
that both triggers have been triggered. If the trigger condition is selected AND, it means that the trigger will stop
only when both triggers are triggered, so the trigger position register value is 100000 (if the trigger condition is
OR, any one of the triggers will stop if it is triggered; if one of the two trigger conditions is AND the other is OR,
the trigger condition will be judged as OR).
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10. EtherCAT instruction

10-1. SDO read [EC_SDORD]

(1) Instruction overview
The SDO value is read from the target station and stored in the local register.

SDO read [EC_SDORD]

Execution Edge triggering Suitable model | XG2, XDH, XLH
condition
Hardware V3.6 and above, V3.6.1b and above Software V3.6 and above, V3.7.4 and above
(2) Operand
Operand Function Range Type
SO EtherCAT slave station no.: Station | 0~63 16-bit constant or single word register
ID
S1 Object index 0x1000~0xffff 16-bit constant or single word register
S2 Object subIndex 0~255 16-bit constant or single word register
S3 Value register Single word register
S4 Status register Single word register
S5 Completion flag bit Bit
(3) Suitable software component
Operand Word Bit
System Constant | Module System
D|/FD|TOD | CD | DX | DY | DM|DS| KH |ID|QD|X|Y|M|S|T| C| Dnm
S0 ° °
Sl ° °
S2 ° °
S3 °
S4 °
S5 e o |0 (0|0 |0

Note: D is D and HD; TD is TD and HTD; CD is CD, HCD, HSCD and HSD; DM is DM and DHM; DS is DS and DHS.
M is M, HM and SM; S is S and HS; T is T and HT; C is C and HC.

(4) Function and action

g elcicicicio

EC_SDORD | K0 | He060 | Ko | DO | D2 | Mo |

® [nstruction meaning: Read the value in slave object dictionary 0x6060: 00 of StationIDO to DO.
® [nstruction description: EC_SDORD is used to read the value in slave object dictionary.
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Scan Update General | Expert process data | Launch parameters | 10 Mapping  COE-Oniine | ESC Reg
asior (®) All object dictionaries (_) Receiving PDO (RxPDO) (_) Send PDO (TxPDO)
PLC Master Index:Subindex  Name Flag Value Communication emor message o]
o —#x605A:00 Quickstop option code w function disable
Shutdown option code w function disable
‘ as:0 XINJE-DSSC CoE Drive.. Disable operation option code w function disable
Halt option code ™ function disable
Fault reaction option code w function disable
| Modes of operation __________[w | lfunciondsabe |
Modes of operation display ) function disable
slave station number Posttion demand value o function disable
Position actual intemal value o function disable
Postion actual value o function disable
Index Following error window w function disable
Following emor window time w function disable
Position window ™w function disable
Position window time w function disable
—#x606B:00 Velocity demand value o function disable
—#x606C:00 Velocity actual value ] function disable
Clillirdis —#x606D:00 Velocity window w function disable
— #x606E:00 Velocity window time w function disable
—#x606F-00 Velocity threshold w function disable
—#x6070:00 Velocity threshold time w function disable
+—#x6071:00 Target torque w function disable
+—#x6072:00 Max torque W function disable
—#x6073:00 Max cumrent o function disable
+—#x6074:00 Torque demand value o function disable
—#x6075:00 Motor rated curent o function disable
—#x6076:00 Motor rated torque o v
Udload | | Download | | Acivate | [ oK Cancel

The figure shows the slave and the corresponding object dictionary index, read the value in slave object dictionary
0x6060: 00 of StationIDO to DO.

y o) @ (@ ® @ @

EC_SDORD | K0 | H6060 | KO | DO | D2 | MO |

S0: KO or write 0 in the corresponding register. Note: the first slave station ID is 0, not 1.

S1: H6060 or write K24672 in the corresponding register (H6060).

S2: TItis 00 at present, write KO or 0 in the corresponding register.

S3: The read value is saved in local register DO.

S4: The processing status of instruction.

S5: Instruction processing completion flag. Whether the value is read successfully or not, it only indicates
that the instruction processing is finished and will not reset actively.

The status code of operand S4 is shown in below table:

Operand | Status code Meaning Note
0 Wait for processing Set to 0 once the instruction is triggered
1 In processing
) Instruction processing
successful
3 No instruction Confirm the firmware and software version is
matched
4 No slave station Confirm the SO parameter is correct, check the
slave station connection
4 5 Slave station busy
6 Instruction processing overtime
7 Parameter error Check S1, S2 parameters
8 Unknown error Check the program
20 Write value too large Check S1, S2 parameters
21 Slave station in unread status
22 the object is write only
23 the object is read only
24 No SDO
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25 No subindex of SDO

When using EC_SDORD, it should be standardized according to the meaning of instruction operands. The S5
instruction completion flag in the instruction indicates that the instruction processing has been completed when it
is set. At this time, other EtherCAT communication instructions can be read and written. No matter the current
reading and writing is successful or not, S5 will be set. Therefore, during programming, other EtherCAT
communication instructions need to wait for it to be set ON before executing, as shown in the following figure:

MO
i EC_SDORD KO0 H6060 KO DO D2 M1 H
ML K2 D2
M |=| MOV DO D10 1
MO
( R )
M1
( R )

After operand S5 (M1) is set ON, check the status of S4 (D2). According to the status code, if the instruction is

processed successfully, the read register can be set value. Since the completion mark M1 will not reset actively, it
needs to be reset manually, so RST M1.
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10-2. SDO write [EC_SDOWR]

(1) Instruction overview
Write the local register value in target slave station object SDO.

SDO object write [EC_ SDOWR]

Execution Edge triggering Suitable model | XG2, XDH, XLH

condition

Hardware V3.6 and above, V3.6.1b and above Software V3.6 and above, V3.7.4 and above

(2) Operand
Operand Function Range Type
SO EtherCAT slave station no.: Station | 0~63 16-bit constant or single word
1D register

S1 Object index 0x1000~0xffff 16-bit constant or single word
register

S2 Object subIndex 0~255 16-bit constant or single word
register

S3 Write value register single word register

S4 write value byte length 16-bit constant or single word
register

S5 Status register single word register

S6 Completion flag bit Bit

(3) Suitable software component
Operand Word Bit
System Constant | Module System
D|FD| T | CD | DX | DY | DM |DS| KH |ID|QD|X|Y|M|S|T|C| Dam

S0 ° °

S1 ° °

S2 ° °

S3 °

S4 ° °

S5 °

S6 o o (o (o |0 |0

Note: D is D and HD; TD is TD and HTD; CD is CD, HCD, HSCD and HSD; DM is DM and DHM; DS is DS and DHS.
M is M, HM and SM; S is S and HS; T is T and HT; C is C and HC.

(4) Function and action

0

® Instruction meaning: write 2 bytes starting from DO in slave object dictionary 0x6060:00 of StationIDO.
® Instruction description: EC_SDOWR is used to write value in slave object dictionary.

CRCRCICOICIECRCEY

EC_SDOWR| KO | H6060 | K0 | DO | K2 | D2 | Mo |
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Scan Update General | Expert process data | Launch parameters | 10 Mapping  COE-Oniine | ESC Reg
tmter (® All object dictionaries (_) Receiving PDO (RxPDO) (C) Send PDO (TxPDO)
PLC Master Index:Subindex  Name Flag Value Communication emor message ]
; o —#x605A:00 Quickstop option code w function disable
Shutdown option code w function disable
‘ as:0 XINJE-DSSC CoE Drive.. Disable operation option code w function disable
Halt option code ™ function disable
Fault reaction option code w function disable
| Modes of operation __________[w | lfunciondsabe |
Modes of operation display ) function disable
slave station number Posttion demand value o function disable
Position actual intemal value o function disable
Postion actual value o function disable
Index Following error window w function disable
Following emor window time w function disable
Position window ™w function disable
Position window time w function disable
—#x606B:00 Velocity demand value o function disable
—#x606C:00 Velocity actual value o function disable
Clillirdis —#x606D:00 Velocity window w function disable
— #x606E:00 Velocity window time w function disable
—#x606F-00 Velocity threshold w function disable
—#x6070:00 Velocity threshold time w function disable
+—#x6071:00 Target torque w function disable
+—#x6072:00 Max torque W function disable
—#x6073:00 Max cumrent o function disable
+—#x6074:00 Torque demand value o function disable
—#x6075:00 Motor rated curent o function disable
—#x6076:00 Motor rated torque o v
Udload | | Download | | Acivate | [ oK Cancel

The figure shows the slave and the corresponding object dictionary index.

g ) () (2 () () (= (=

S0:
S1:
S2:
S3:
S4:
S5:
S6:

EC_SDOWR| KO | H6060 | Ko | DO | K2 | D2 | Mo |

KO or write 0 in corresponding register. Note: the first station ID is 0 but not 1.

H6060 or write K24672 in corresponding register (H6060).

It is 00 at present, write KO or 0 in corresponding register.

The value starting from DO will be written in object SDO.

Write in length, eg. K2 is 2 bytes (one single word register). K4 will occupy two registers eg. DO D1.
Instruction processing status.

Instruction processing completion flag. Whether the value is written successfully or not, it only

indicates that the instruction processing is finished and will not reset actively.

The status code of operand S4 is shown in below table:

Operand | Status code Meaning Note
0 Wait for processing Set to 0 once the instruction is triggered
1 In processing
5 Instruction processing
successful
3 No instruction Confirm the firmware and software version is
matched
4 No slave station Confirm the SO parameter is correct, check the
slave station connection
5 Slave station busy
S4 6 Instruction processing overtime
7 Parameter error Check S1, S2 parameters
8 Unknown error Check the program
20 Write value too large Check S1, S2 parameters
21 Slave station in unread status
22 the object is write only
23 the object is read only
24 No SDO
25 No subindex of SDO
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When using EC_SDOWR, it should be standardized according to the meaning of instruction operands. The S6
instruction completion flag in the instruction indicates that the instruction processing has been completed when it
is set. At this time, other EtherCAT communication instructions can be read and written. No matter the current
reading and writing is successful or not, S6 will be set. Therefore, during programming, other EtherCAT
communication instructions need to wait for it to be set ON before executing, as shown in the following figure:

MO
—T }EC_SDOWR KO H6060 KO DO K2 D2 MlF
M1 K2 D2 MO
N =] (R )
M1
(R )—

After operand S6 (M1) is set ON, check the status of S5 (D2). According to the status code, if the instruction is
processed successfully, the read register can be set value. Since the completion mark M1 will not reset actively, it
needs to be reset manually, so RST M1.
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10-3. ESC read [EC_REGRD]

(1) Instruction overview
Read ESC register value of target station to local register.

ESC register read [EC REGRD]

Execution Edge triggering Suitable model | XG2, XDH, XLH
condition
Hardware V3.6 and above, V3.6.1b and above Software V3.6 and above, V3.7.4 and above
(2) Operand
Operand Function Range Type
SO EtherCAT slave station no.: Station | 0~63 16-bit constant or single word
1D register
S1 ESC register starting address 0x000~0xftf 16-bit constant or single word
register
S2 Read byte length 0~255 single word register
S3 Save value register starting address single word register
S4 Status register single word register
S5 Completion flag bit Bit
(3) Suitable softw component
Operand Word Bit
System Constant | Module System
D|/FD|TOD| CD | DX | DY | DM|DS| KH |ID|QD|X|Y|M|S|T| C| Dnm
S0 ° °
S1 ° °
S2 °
S3 °
S4 °
S5 KRR

Note: D is D and HD; TD is TD and HTD; CD is CD, HCD, HSCD and HSD; DM is DM and DHM; DS is DS and DHS.
M is M, HM and SM; S is S and HS; T is T and HT; C is C and HC.

(4) Function and action

FM

() ) (& & 3

EC_REGRD | KO | H100 | D4 | DO | D2 | Mo |

® Instruction meaning: read ESC register value of StationIDO0 to DO.
® [nstruction description: EC_ REGRD is used to read ESC value of slave station.
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Scan Update General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine  ESC Reg

Master StartAddress:( 0000 Length 10 Reload

PLC Master I

| Address | Dec Hex Instructions (a)
Slave 0000 0 0000 TypeR...
Station|D:0 Mias:0 XINJE-DS5C CoE Diive... | [/| 0002 0 <0000 Buil0
0004 0 0000 FMMUs supportedSync.
| 0006 0 00000 RAM SizePor...
0008 0 0000 ESC Features supporte0
000A 0 <0000 Reserved
0o0C 0 (<0000 Reserved
000E 0 <0000 Reserved
slave station number 0o10 0 <0000 Configured Station Addres0
0012 0 (0000 Configured Station AliaD
0014 0 (<0000 Reserved
0016 0 0000 Reserved
0018 0 <0000 Reserved
ESC address 001A 0 0000 Reserved
ooic 0 0000 Reserved
001E 0 00000 Reserved
0020 0 (0000 Write Register Enable. v
Bit Value Flag Instructions
Udload | | Download | | Acvate [ Ok || Cance

The figure is ESC parameter interface, if it needs to read ESC address H100 of slave station StationIDO0, please
see below example.

o (0) (39 (=) () () ()
Fm—‘EC_REGRD KO | H100 | D4 | DO | D2 | Mo |

S0: KO or write 0 in corresponding register. Note: the first station ID is 0 but not 1.

S1: H100 or write K256 (H100) in corresponding register.

S2: ESC address corresponds to one byte. If D4 is written 1, it means read the value of H100 to DO. If it is
written 2, it means read H100 H102 to DO D1.

S3: The read value is saved in local register DO.

S4: The instruction processing status.
S5: Instruction processing completion flag. Whether the value is written successfully or not, it only
indicates that the instruction processing is finished and will not reset actively.

The status code of operand S4 is shown in below table:

Operand | Status code Meaning Note
0 Wait for processing Set to 0 once the instruction is triggered
1 In processing
5 Instruction processing

successful
3 No instruction Confirm the firmware and software version is
matched
4 No slave station Confirm the SO parameter is correct, check the
slave station connection
S4 5 Slave station busy

6 Instruction processing overtime
7 Parameter error Check S1, S2 parameters
8 Unknown error Check the program
20 Address parameter overlimit Check S1 parameters
21 Length invalid Check S1, S2 parameters
22 Slave station position error Check whether there is the slave station
23 Request failure Retry
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When using EC_REGRD, it should be standardized according to the meaning of instruction operands. The S5
instruction completion flag in the instruction indicates that the instruction processing has been completed when it
is set. At this time, other EtherCAT communication instructions can be read and written. No matter the current
reading and writing is successful or not, S5 will be set. Therefore, during programming, other EtherCAT
communication instructions need to wait for it to be set ON before executing, as shown in the following figure:

MO
i EC_REGRD KO H100 DOD2D4M1  H
Ml K2 D2
M [=| MOV D2 D10 i
MO
( R )
M1
( R )

After operand S5 (M1) is set ON, check the status of S4 (D2). According to the status code, if the instruction is
processed successfully, the read register can be set value. Since the completion mark M1 will not reset actively, it
needs to be reset manually, so RST M1.
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10-4. ESC write [EC_ESCWR]

(1) Instruction overview
Write the value in local register to target slave station ESC address.

ESC object write [EC_ ESCWR]

Execution Edge triggering Suitable model | XG2, XDH, XLH

condition

Hardware V3.6 and above, V3.6.1b and above Software V3.6 and above, V3.7.4 and above

(2) Operand

Operand Function Range Type

SO EtherCAT slave station no.: Station | 0~63 16-bit constant or single word
1D register

S1 ESC register starting address 0x000~0xftf 16-bit constant or single word

register
S2 Write value starting register single word register
S3 Write value byte length 16-bit constant or single word
register
S4 Status register single word register
S5 Completion flag bit Bit
(3) Suitable soft component
Operand Word Bit
System Constant | Module System

D|FD|TOD | CD | DX | DY | DM |DS| KH | D/ QD |X|Y| M|S|T|C| Dnm

S0 ° °

S1 ° °

S2 °

S3 ° °

S4 °

S5 KRR

Note: D is D and HD; TD is TD and HTD; CD is CD, HCD, HSCD and HSD; DM is DM and DHM; DS is DS and DHS.

Mis M, HM and SM; S is S and HS; T is T and HT; C is C and HC.

(4) Function and action

MO%

® Instruction meaning: write the value starting from DO into ESC register of slave station StationIDO.

) & (& & 3

EC REGWR | KO | H100 | DO | K1 | D2 | Mo |

® [nstruction description: EC_ REGWR is used to write value in slave station ESC address.
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Scan Update

Master
PLC Master

Slave

!

Station|D:0_Mias:0 XINJE-DS5C CoE Drive...

slave station number

ESC address

General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine  ESC Reg

StartAddress:( 0000 Length 10 Reload
| Address | Dec Hex Instructions (a)
0000 0 0000 TypeR...
/| 0002 0 (<0000 Buil0
0004 0 0000 FMMUs supportedSync.
0006 0 00000 RAM SizePor...
0008 0 0000 ESC Features supporte0
000A 0 <0000 Reserved
000C 0 0000 Reserved
000E 0 0000 Reserved
0010 0 0000 Corfigured Station Addres0
0012 0 (0000 Configured Station AliaD
0014 0 0000 Reserved
0016 0 0000 Reserved
0018 0 0000 Reserved
001A 0 (0000 Reserved
noic 0 0000 Reserved
001E 0 0000 Reserved
0020 0 0000 Write Register Enable. v
Bit Value Flag Instructions
Upload Download Activate OK Cancel

The figure is ESC parameter interface. If it needs to write value in ESC address H100 of slave station IDO0, the

=) & & & 3

example is shown as below:

MOA

EC_ REGWR | KO | H100 | DO | K1 | D2 | Mo |

S0: KO or write 0 in corresponding register. Note: the first station ID is 0 but not 1.

S1:

H100 or write K256 (H100) in corresponding register.

S2: write in register starting address.

S3:

to H100, H102.
S4: instruction processing status.
S5: instruction processing completion flag. Whether the value is written successfully or not, it only
indicates that the instruction processing is finished and will not reset actively.

The status code of operand S4 is shown in below table:

ESC address corresponds to one byte. K1 means write DO value to H100. K2 means write DO, D1 value

Operand | Status code Meaning Note
0 Wait for processing Set to 0 once the instruction is triggered
1 In processing
) Instruction processing

successful
3 No instruction Confirm the firmware and software version is
matched
4 No slave station Confirm the SO parameter is correct, check the
slave station connection
S4 5 Slave station busy

6 Instruction processing overtime
7 Parameter error Check S1, S2 parameters
8 Unknown error Check the program
20 Address parameter overlimit Check S1 parameters
21 Length invalid Check S1, S2 parameters
22 Slave station position error Check whether there is the slave station
23 Request failure Retry
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When using EC_ REGWR, it should be standardized according to the meaning of instruction operands. The S5
instruction completion flag in the instruction indicates that the instruction processing has been completed when it
is set. At this time, other EtherCAT communication instructions can be read and written. No matter the current
reading and writing is successful or not, S5 will be set. Therefore, during programming, other EtherCAT
communication instructions need to wait for it to be set ON before executing, as shown in the following figure:

MO
il EC_REGWR KOH100 DOK1 D2 M1  H
M1 K2 D2 MO
fl {=| ( R )
M1
( R )

After operand S5 (M1) is set ON, check the status of S4 (D2). According to the status code, if the instruction is
processed successfully, the read register can be set value. Since the completion mark M1 will not reset actively, it
needs to be reset manually, so RST M1.
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10-5. ESM status switch [EC_SETSS]

(1) Instruction overview
Slave station state machine instruction switching.

ESM status switch [EC_ ESCWR]

Execution Edge triggering Suitable model | XG2, XDH, XLH

condition

Hardware V3.6 and above, V3.6.1b and above Software V3.6 and above, V3.7.4 and above
(2) Operand

Operand Function Range Type

SO EtherCAT slave station no.: | 0~63, OXFFFF means switch all the | 16-bit constant or single

Station ID slave stations word register
S1 ESM status 1,2,4,8 16-bit constant or single
word register
(3) Suitable soft component
Operand Word Bit
System Constant | Module System
D|FD|TOD | CD | DX | DY | DM |DS| KH | D/ QD |X|Y| M|S|T|C| Dnm
SO ° °
S1 ° °

Note: D is D and HD; TD is TD and HTD; CD is CD, HCD, HSCD and HSD; DM is DM and DHM; DS is DS and DHS.
M is M, HM and SM; S is S and HS; T is T and HT; C is C and HC.

(4) Function and action

. ®
Fm—‘ ECSETSS | KO | K8 |

® Instruction meaning: switch ESM state machine of slave station IDO0 to 8.

® Instruction description: slave station ESM (EtherCAT Status Machine) can be switched through instruction.
The state 1: INT, 2: Pre-OP, 4: Safe-OP, 8: OP.

® The instruction must be triggered by the rising edge. After the instruction is executed, the slave station is
requested to switch to the specified state. There is no guarantee of immediate switching or successful
switching. The switching status can be confirmed by SD [8021 + 20*i]. If it is unable to switch, the status
switching error message can be confirmed through SD [8028 + 20 * i].
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Appendix

Appendix 1. Command error code

Code Explanation Solution
100 | Servo cannot be enabled Confirm the slave status and whether it can be enabled through the bus
101 | Duplicate slave station number | Check whether the setting of SFD8002+300*N is repeated
102 | Pulse per turn is 0 Check whether the setting of SFD8004+300*N is suitable
103 | Movement per turn <0 Check whether the setting of SFD8008+300*N is suitable
104 | Abnormal reducer parameters | Check whether the setting of SFD8014+300*N, SFD8016+300*N is
suitable
105 | Abnormal port polarity setting | Check whether the setting of SFD8202+300*N, SFD8203+300*N is
suitable
106 | Port number conflict Check whether the setting of SFD8200+300*N, SFD8201+300*N is
suitable
107 | Invalid port number Check whether the setting of SFD8200+300*N, SFD8201+300*N is
suitable
108 | Encoder terminal | Check whether the setting of SFD8006+300*N is suitable
configuration overlimit
109 | Positive and negative hard | Check whether the SFD8045+300*N and SFD8046+300*N settings are
limit sequence error of | reasonable
EtherCAT servo
110 | Axis type invalid Check whether the configuration parameters are set reasonably
111 Software and hardware types | Check whether the configuration parameters are set reasonably
invalid
112 | Parameter is configured as | Check whether the configuration parameters are set reasonably
non-numeric
1000 | Axis in error stop A_RST clear the error or close axis enabling reopen
1001 | Axis is not enabled Confirm whether there is A PWR instruction and whether the
instruction was successfully executed
1002 | Axis is homing The axis is in the state of returning to the original point, and will
automatically return to the operable state after returning to the original
point. If it is not restored to the operational state correctly, please check
whether there is an error in the process of returning to the original point
1003 | Axis is in stop process The axis executes A_STOP command and is in the process of stop, you
can use the new A STOP command to interrupt and other motion
commands cannot be executed
1004 | Specified axis is axis group | Verify that the specified axis is already a component axis of the axis
bound axis group and that the axis group is enabled
1005 | The axis is in static status The current command cannot be used when the axis is stationary
1006 | The axis is in discrete motion | The current command cannot be used in axis discrete motion
1007 | The axis is in continuous | The current command cannot be used in continuous axis motion
motion
1008 | The axis is in synchronous | Verify that the specified axis is in A_GEARIN binding status
motion
1009 | The command input parameter | Check whether the necessary parameters of the instruction are set (some

error

parameters can only be non-negative numbers, and 1009 will be

reported when the value is abnormal)
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Code

Explanation

Solution

1010 | At the soft/hard limit At the positive limit, it can move to the negative direction; At the
negative limit, it can move forward
1011 | Abnormal position of | Confirm the A_ WRITE command position is in the range of soft limit
modification instruction
1012 | At the soft/hard limit At the positive limit, it can move to the negative direction; At the
negative limit, it can move forward
1020 | The command cannot support | This instruction does not support execution in buffer mode
buffer
1021 | The command cannot support | The previous instruction does not support the execution of this
buffer instruction in buffer mode
1022 | The cache is full One instruction has been cached. No more instructions can be cached
1023 | Buffer mode parameter error Bufter mode error
1030 | Axis has no error Repeat executing A_RST instruction returns this error code
1031 | Homing process error Check whether the parameters related to the homing are set correctly
(homing mode is not set, homing speed is not set, etc.)
1032 | Not supported control mode A_MODE specified mode is not supported by the slave station
1033 | The denominator is 0 GEARIN command denominator cannot be 0
1034 | The current axis is rotation | The rotation counting axis only supports A MOVEA, A CMOVEA
counting command motion
1035 | Axis is in motion The current command cannot be executed during axis motion
1036 | Non CSP mode The current instruction only supports CSP mode. Confirm whether the
6060h parameter of IO mapping is 8. If not, please switch the mode to
CSP through A MODE command
1037 | The current axis is a virtual | The current instruction does not support virtual axis execution
axis
1038 | The current axis is an encoder | The current command does not support encoder axis execution
axis
1039 | Same master-slave axis index | Confirm whether the master-slave axis parameters of the command are
set correctly
1040 | The axis index over limit Confirm whether the specified axis number of the command exceeds the
limit (0 ~ 31) and whether it exceeds the actual real axis, virtual axis and
encoder axis numbers
1041 | Probe window value error Confirm whether the window is enabled in the probe instruction
A PROBE. If the window is enabled, whether the window end position
is greater than the window start position
1042 | Non CSV mode The current command only supports CSV mode usage
1043 | Non CST mode The current command only supports CST mode usage
1044 | GEAROUT invalid A GEAROUT cannot be executed in the current state. Example: the
specified axis is unbound
1046 | Instruction specifies that the | The specified register address does not support odd numbers
register address is an odd
number
1047 | Invalid execution of speed | The command is not allowed to be executed in the current state
stacking command
1048 | The ZRN command is Please set a reasonable homing direction

invalid. It can only return to
zero in the opposite direction
at the limit
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Code Explanation Solution
1049 | Error in motion parameter of | Check whether the parameters in the homing configuration are
return to zero configuration reasonable
1050 | Error in port parameter of | Check whether the parameters in the homing configuration are
return to zero configuration reasonable
1051 | Z phase numbers | Check whether the parameters in the homing configuration are
configuration error reasonable
1052 | The zero point signal is too | Check whether the signal spacing is too short or the equipment fault
close to the positive and | signalis triggered by mistake
negative limit
1053 | The command is not supported | The current instruction does not support execution in closed-loop mode
in closed loop mode
1054 | The terminal configurations of | Check whether the probe parameters are set reasonably
the two probes are inconsistent
1055 | Only when the trigger source | The pulse axis does not support probe commands, take the slave station
is invalid can the Ethernet axis | as the trigger source
support the slave mode
1056 | Communication between | Check whether the value of 4041h is correct or whether the master-slave
master station and slave | configuration is reasonable
station is not established
1057 | When the instruction is | Parameter error during continuous update, following cache instructions
continuously updated, the | is not supported
parameter update error of the
previous instruction
1058 | The command is not supported | The current command only supports EtherCAT axis
by the pulse axis
1059 | Illegal target location Check whether the parameter SFD8188+300*N setting is reasonable
1060 | Invalid homing direction Check whether the parameter SFD8192+300*N setting is reasonable
1061 | Probe command overload Check whether the command for the same axis is triggered repeatedly
1062 | PLSR motion parameter error | Check whether the parameters are set incorrectly
1063 | PLSR linked list is mnot | PLSR linked list is not allocated enough memory
allocated enough memory
1064 | Error occurred when creating | Error occurred when creating node and linked list
node and linked list
1065 | Error in creating PLSR motion | Error in creating PLSR motion
1066 | An error occurred when | An error occurred when connecting PLSR motion
connecting PLSR motion
1067 | Use unsupported register type | Check the register type corresponding to parameter change
1068 | Get wait signal error Check whether the parameters are set incorrectly
1069 | Register address is odd Modify the corresponding register address
1070 | Error occurred in updating | Error occurred in updating calculation information
calculation information
1071 | Maximum time limit exceeded | Maximum time limit exceeded
1072 | The current instruction does | The current instruction does not support overlay instruction
not support overlay instruction
1073 | There is a single axis in the | There is a single axis in the enabled state
enabled state
1074 | There is axis group in the | There is axis group in the enabled state

enabled state
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Code Explanation Solution
1075 | Single axis update parameter | Single axis update parameter error
error
1076 | Axis group update parameter | Axis group update parameter error
error
1077 | There is instruction in running | There is instruction in running
1078 | There are single-axis | There are single-axis instructions in the cache
instructions in the cache
1079 | There are axis  group | There are axis group instructions in the cache
instructions in the cache
1080 | Input of effective time | Check whether the command parameters are correct
parameter error
1081 | Input compensation direction | Check whether the command parameters are correct
parameter error
1082 | Input register first address | Check whether the command parameters are correct
error
1083 | Wrong number of input | The number of compensation list should be greater than 0 and less than
compensation points 1024
1084 | Input register address overrun | Register address range 0~65535
error
1085 | Compensation  table data | Compensation table data initialization error
initialization error
1086 | The number of loaded | Only ten axes are supported at most
compensation tables exceeds
the limit error
1087 | Compensation table data | Compensation table data memory allocation error
memory allocation error
1088 | Compensation table nominal | The compensation point position needs to be monotonically increased
position not increasing error
1089 | The instruction is not | A WRITE command is not allowed to execute in compensation process
supported when the
compensation is in effect
1090 | Compensation table  data | Compensation table data calculation error
calculation error
1091 | Compensation validation | Check whether the axis has error
failure error
1092 | Compensation data calculation
failure error
1093 | The trigger time of cycle | Check the trigger time of the command
superposition instruction is
wrong, and the mode switch or
HALT instruction is currently
in progress
1094 | During CYCSUP operation, | During CYCSUP operation, non-CSP instructions are not allowed to be
non-CSP instructions are not | executed
allowed to be executed
1095 | Compensation table repeated | Corresponding to the same axis, only one command can be executed
loading error
1096 | Backgap command 1is not | Backgap command is not supported during screw pitch compensation

391




Code Explanation Solution
supported during screw pitch | command execution
compensation command
execution
1097 | Input  parameter  reverse | Check whether the parameters are set incorrectly
clearance compensation value
is illegal
1098 | Illegal change of input | Negative value of reverse clearance variation is not allowed
parameter reverse clearance
compensation value
1099 | Illegal input parameter | Check whether the parameters are set incorrectly
compensation effective time
1100 | The motion direction of the | Check whether the parameters are set incorrectly
first compensation of the input
parameter is illegal
1101 | The multiplication or division | Check whether the parameters are set incorrectly
factor of the follow instruction
is0
1102 | The calculation coefficient of | Check whether the parameters are set incorrectly
the follow instruction is out of
range
1103 | The performance parameter of | Check whether the parameters are set incorrectly
the follow instruction is not
between [1~100]
1104 | Not in the port number range | Check whether the parameters are set incorrectly
of high-speed counting
1105 | Circular binding Binding of master and slave axes is not supported
1106 | Probe missing object word Add corresponding PDO parameters
1107 | The total number of PLSR | Check whether the parameters are set incorrectly
motion segments is 0
1108 | The total number of PLSR | Check whether the parameters are set incorrectly
motion segments exceeds the
maximum number of segments
1109 | Command input value is | Check whether the parameters are set incorrectly
non-numeric
2000 | Max hard limit The current axis is at the maximum hard limit. It can run in the negative
direction to leave the hard limit
2001 | Min hard limit The current axis is at the min hard limit. It can run in the positive
direction to leave the hard limit
2002 | Max soft limit The current axis position is greater than or equal to the maximum soft
limit. It can run in the negative direction and go inside the soft limit
2003 | Min soft limit The current axis position is less than or equal to the minimum soft limit.
It can move forward to go inside the soft limit
2004 | Illegal soft limit value Confirm whether the maximum soft limit is greater than the minimum
soft limit
2005 | Servo error After confirming that the servo error has been removed, execute A RST
to clear error code
2006 | Excessive position deviation The deviation between the given position and the feedback position is

too large. Please check whether the position and speed values are set
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Code Explanation Solution
reasonably
2007 | Illegal rotation count setting Confirm whether the rotation counting max value SFD8024+300*N is
larger than min value SFD8028+300*N
2008 | The rotation count setting | Confirm that the upper / lower limit of rotation count does not exceed
exceeds the soft limit the soft limit maximum / minimum value
2009 | Unsupported control mode A _MODE specified mode is not supported by the slave station
2010 | Position increment value | If the axis position changes suddenly, please confirm whether the
exceeds the limit parameters are reasonable (for example, the position change caused by
the absolute mode of the master-slave axis of the CAMIN command)
2011 | Servo disconnection Check the servo connection status and whether the slave station ESM
status is OP
2012 | Illegal hard limit stop mode SFD8040+300*N setting value is not supported
2013 | Illegal soft limit stop mode SFD8061+300*N setting value is not supported
2014 | When the master and slave is | Check the servo connection status and whether the slave station ESM
moving, the servo is | statusis OP
disconnected
2015 | Mode modification timeout Check whether the command parameters are set correctly, and check the
state of the axis and the value of 6041
2016 | CST\CSV switch to CSP mode | Check whether the command parameters are set correctly, and check the
timeout state of the axis and the value of 6041
2017 | Instruction buffer full Instruction buffer full
2018 | In closed-loop mode, the | Check whether the relevant parameters are set reasonably
following error is greater than
the set value
2019 | Invalid  acceleration  and | Invalid acceleration and deceleration parameters
deceleration parameters
2020 | Invalid Invalid acceleration/deceleration percentage parameter
acceleration/deceleration
percentage parameter
2021 | Invalid axis count type Check whether the configuration parameters are reasonable
2022 | Invalid emergency stop type Check whether the configuration parameters are reasonable
2023 | Invalid stop curve type Check whether the configuration parameters are reasonable
2024 | Parameter input is not numeric | Check whether the configuration parameters are reasonable
3000 | There is not enough space to | The number of cam table instances cannot exceed 32. Space can be
create a cam table instance released through CAMTBLDEL command
3001 | There is not enough space to | The number of cam table points cannot exceed 65536, and the space can
create a cam table point be released through CAMTBLDEL command
3002 | There are no points in the cam | Confirm whether the cam table is downloaded (click download in the
table cam editing interface of the programming software)
3003 | Cam table is in use Confirm whether the cam table is in motion
3004 | Cam function not initialized Cam table not initialized
3005 | Cam table instance does not | The cam table instance parameter set in the command does not exist.
exist Please confirm whether the parameter is consistent with the cam table
instance parameter obtained by the execution of CAMTBLSEL
command
3007 | The slave axis is not | Determines whether the slave axis is in CAMIN motion
synchronized
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Code

Explanation

Solution

3008 | Cam table key point does not | Confirm whether the key point parameters set in the command are less
exist than the number of points in the corresponding cam table
3009 | CAMOUT is invalid The CAMOUT instruction cannot be executed in the current state.
Example: the command axis is in unbound state
3012 | Cam table key point write | The specified key point does not support writing
invalid
3013 | Cam time acquisition failed Cam time acquisition failed
3014 | Key point search failed The specified key point does not exist
3015 | The starting point and ending | Check whether the command parameter setting is reasonable
point of the cubic or quintic
curve are the same
3016 | The current moves to the last | Check whether the command parameter setting is reasonable
point, and the last point cannot
be deleted
3017 | Master axis position setting | Check whether the command parameter setting is reasonable
error
3018 | Add delete key point trigger | Check whether the instruction trigger mode is correct
mode error
3019 | Cam curve type error Check whether the command parameter setting is reasonable
3020 | CAMIN direction input error Check whether the command parameter setting is reasonable
3021 | The start mode of cam clutch | Check whether the command parameter setting is reasonable
ON OFF control is not
supported
3022 | Before the cam clutch | Trigger the clutch OFF command under the control of the camin
command is triggered, the | command
CAMIN command must be
triggered first
3023 | The cam clutch ON control | The clutch on command is triggered after the clutch off command is
must be in the clutch OFF | executed
state
3024 | The cam clutch OFF control | Trigger the clutch OFF command under the control of the camin
must be in the clutch ON state | command
3025 | Master axis phase setting error | Check whether the parameter configuration is reasonable
in cam clutch function
3026 | When the clutch ON is | Instruction does not support cache mode
triggered, ensure that there is
no movement command other
than camin in the buffer
3027 | After the clutch OFF control, | Cannot execute the camin command after the clutch off command
the camin command trigger is
invalid
3028 | Master axis ID error Check whether the command parameter setting is reasonable
3029 | Wrong connection mode of | Check whether the command parameter setting is reasonable
clutch
3030 | Point ID error of | Check whether the command parameter setting is reasonable
CAMTBLGEN instruction
3031 | Key point no.0 must be (0,0) Check whether the command parameter setting is reasonable
3032 | Count error Check whether the command parameter setting is reasonable
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Code Explanation Solution

3033 | Key point ID is the same Check whether the command parameter setting is reasonable

3034 | Slave axis position setting | Check whether the command parameter setting is reasonable
error

3035 | Cam command mode error Check whether the command parameter setting is reasonable

3036 | The camln instruction is not | The command needs to be triggered after the cam is executed
triggered

3037 | The slave axis phase in the | Check whether the command parameter setting is reasonable
cam table is not incremental

3038 | The slave axis phase setting | Check whether the command parameter setting is reasonable
error in  the cam clutch
function

3039 | Inhibit mode error in cam | Check whether the command parameter setting is reasonable
clutch

3040 | Wrong sliding type in cam | Check whether the command parameter setting is reasonable
clutch

3041 | Sliding curve error in cam | Check whether the command parameter setting is reasonable
clutch

3042 | the slave axis amount | Check whether the command parameter setting is reasonable
movement setting error in the
cam clutch

3043 | Cam clutch catch up parameter | Check whether the command parameter setting is reasonable
setting error

3044 | Cam clutch ON status, clutch | The clutch on command is completed, and the clutch off command is not
OFF cannot be interrupted allowed

3045 | Clutch slip cannot be zero Check whether the command parameter setting is reasonable

3046 | Clutch OFF trigger error Check whether the command parameter setting is reasonable

3047 | Custom cam is not supported The command is not supported when customizing cams

3048 | Rapln is not supported for | Custom cam does not support catch-up mode
custom cams

3049 | Error in generation of follow | Check whether the command parameter setting is reasonable
cutting curve

3050 | Error in generation of fly | Check whether the command parameter setting is reasonable
cutting curve

3051 | Flag bit jump type error Check whether the command parameter setting is reasonable

3052 | Jump ID error Check whether the command parameter setting is reasonable

3053 | Cycle jump times error Check whether the command parameter setting is reasonable

3054 | Cam file version error Check whether the upper and lower computers version matched

3055 | The data source of | The data source of single-cycle mode is feedback, and the movement
single-cycle mode is feedback, | direction does not support dual directions
and the movement direction
does not support dual
directions

3056 | The master and slave axis in | The master and slave axis in gear cannot be turned as the master slave
gear cannot be turned as the | axis in camin
master slave axis in camin

3057 | Camin interrupts camin, and | Camin interrupts camin, and the master axis number cannot be greater

the master axis number cannot

be greater than the slave axis

than the slave axis number
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Code Explanation Solution
number
3058 | CAMBound command input | CAMBound command input master axis speed is negative
master axis speed is negative
3059 | Cam table single segment | Cam table single segment parameter value error in CAMBound
parameter value error in | calculation
CAMBound calculation
3060 | CAMBound calculated single | CAMBound calculated single segment position error
segment position error
3061 | CAMBound calculated single | CAMBound calculated single segment speed error
segment speed error
3062 | CAMBound calculated single | CAMBound calculated single segment acceleration error
segment acceleration error
3063 | CAMBound calculated | CAMBound calculated CAMIN scale value error
CAMIN scale value error
3064 | T-type cam curve acquiring | T-type cam curve acquiring proportion information error
proportion information error
3065 | This command is invalid in | This command is invalid in clutch
clutch
3066 | Conditional jump X terminal | Check whether the command parameter setting is reasonable
address error
3067 | The number of cams exceeds | The cam master-slave relationship cannot exceed 16 (16-axis models
the limit (the master-slave | can support up to 8 master-slave relationships)
relationship exceeds 16)
3068 | No further clutch is allowed at | No further clutch is allowed at the end of single cycle operation
the end of single cycle
operation
3069 | Clutch slip time is less than or | Check whether the command parameter setting is reasonable
equal to 0
5000 | Axis group is not enabled Confirm whether G PWR command execution is successful
5001 | Axis group error stop After the axis group stops, disable the axis group then enable again
5002 | Axis group stop The axis group is in the process of deceleration stop, and a new
movement can be performed after stop
5003 | Axis group is in motion The current command does not support execution in axis group motion
5004 | Axis is not enabled Confirm whether the constituent axes in the axis group have been
enabled
5005 | Axis has error Confirm whether there is an error in the constituent axis in the axis
group, and perform A RST command for the specified axis after the
error is removed, then enable the axis group again
5006 | Axis is in motion Confirm whether the constituent axes in the axis group are in motion. If
they are in motion, wait for the end of the current motion or stop the axis
and then enable the axis group through A STOP/A_HALT command
5007 | Axis is not in standstill status | Confirm whether the constituent axes in the axis group are in standstill
state. Example: after the axis triggers the hard limit, go out of the hard
limit in the opposite direction. At this time, the axis is still in the error
state and needs to clear the error through A RST command, then enable
the axis group again
5008 | Command input parameter | Confirm whether the necessary parameters in the instruction have been
error set (some parameters only support non-negative numbers, and an error

396




Code

Explanation

Solution

will be reported when the parameters are abnormal)

5009 | Execution does not support | The current instruction does not support execution in buffer mode
buffer
5010 | The previous instruction does | The previous instruction does not support the execution of this
not support this instruction | instruction in buffer mode
buffer
5011 | The buffer is full An instruction has been cached. Caching again is not supported
5012 | Buffer mode parameter error Buffer mode parameter error
5013 | The buffer is full An instruction has been cached. Caching again is not supported
5015 | Axis group index over limit The axis group parameter specified by the command is greater than the
number of axis groups SFD820. Check the online value in axis group
configuration - system setting
5016 | Axis group is in motion Confirm whether the constituent axes in the axis group are in motion. If
they are in motion, wait for the end of the current motion or stop the axis
and then enable the axis group through A STOP/A_HALT command
5017 | Axis status abnormal The axis group is enabled, and the single axis in the configured axis is
not enabled and stationary
5018 | Command input register | The specified register address does not support odd numbers
address error
5019 | The component axis is in the | Check whether the constituent axes in the axis group are at the limit
limit position position
5020 | Pathsel  buffer  operation | PATHSEL parameter abnormal
invalid
5021 | Pathsel cannot support reset | PATHMOV is in motion
action
5022 | The distributed data is larger | Check D46226 (Buffer remaining space), ensure that the data in the
than the buffer size instruction does not exceed the buffer size
5023 | Invalid curve type Check whether the curve type parameter in the command is legal
5024 | G_PATHSEL command | The command sets the user-defined curve type, and the parameter value
parameter abnormal must be greater than 100
5025 | G_PATHSEL input speed | Check the target speed in the command
abnormal
5026 | The row number is not | Ensure the row number of G PATHSEL command is monotonic
monotonic increasing increasing
5027 | Invalid arc mode The current arc only supports three-point mode
5030 | There are currently other | There are currently instructions in motion
instructions running
5031 | The buffer has no data Confirm whether the G PATHSELexecution is successful
5040 | Unable to continue with the | G_GOON cannot be executed after forward-looking paused
original track
5041 | Axis number not support Confirm that the constituent axes of the axis group are connected and
the ESM status of the specified axis is normal
5050 | The command is invalid The constituent axis of the axis group cannot be encoder axis
5051 | X axis max soft limit Check whether the X-axis of the axis group is at the max soft limit
5052 | Y axis max soft limit Check whether the Y-axis of the axis group is at the max soft limit
5053 | Z axis max soft limit Check whether the Z-axis of the axis group is at the max soft limit
5054 | X axis min soft limit Check whether the X-axis of the axis group is at the min soft limit
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Explanation
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5055 | Y axis min soft limit Check whether the Y-axis of the axis group is at the min soft limit

5056 | Z axis min soft limit Check whether the Z-axis of the axis group is at the min soft limit

5057 | The radius vector is not | Check whether the command parameter setting is reasonable
perpendicular to the selected
plane

5058 | Wheelbase input value is 0, | Check whether the command parameter setting is reasonable
illegal

5059 | Axial displacement is 0, illegal | Check whether the command parameter setting is reasonable

5060 | Function reload Check whether the command parameter setting is reasonable

5061 | The current state does not | Check whether the command parameter setting is reasonable
allow starting in interrupt
mode

5062 | The start or end point is not on | Check whether the command parameter setting is reasonable
the ellipse

5063 | The starting position is | Check whether the command parameter setting is reasonable
different

5064 | Rotary cutting does not | Check whether the configuration parameters are reasonable
support this motion model

5065 | Pathsel buffer has data, not | Pathsel buffer has data, not supported
supported

5066 | MPLS execution is illegal. | MPLS execution is illegal. Other instructions are currently running
Other instructions are
currently running

5067 | The command does not | Check whether the configuration parameters are reasonable
support this motion model

5068 | Currently in  pause or | Currently in pause or continuing motion
continuing motion

6000 | Duplicate index for constituent | Check whether the SFD48001+300*N~SFD48003+300*N has duplicate
axes of the axis group axis number

6001 | constituent axes index of the | Check whether the SFD48001+300*N~SFD48003+300*N exceeds the
axis group exceeds the number | axis number SFD810
of single axis

6002 | Single axis has error Single axis in the axis group has error

6003 | Single axis is not enabled Single axis in the axis group is not enabled

6004 | Linear speed overspeed alarm | Check whether the linear speed is abnormal. If there is no abnormality,

increase the linear speed alarm value appropriately

6005 | Acceleration over limit Not support at the moment

6006 | Deceleration over limit Not support at the moment

6007 | Abnormal number of | The number of single axes configured for the axis group does not match
constituent axes the model

6008 | The hardware channels in the | Confirm whether the SFD8001+300*N of constitute axis is consistent
axis group are inconsistent

6009 | Counting mode abnormal Only linear counting is supported. Confirm whether SFD8020+300*N is

correct

6010 | The constitute axis is not CSP | Confirm whether the value of 10 mapping 6060h is 8. If not, modify it
mode through A MODE command

6011 | Invalid kinematics type Confirm whether SFD48000+300*N setting is normal
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6012 | Axis group given position step | Check whether the position parameters of the command are reasonable
6013 | The constitute axis is conflict | The constituent axis cannot be the constituent axis of another enabled
axis group
6015 | Servo disconnected Check whether the servo connection is normal and whether the slave
ESM state machine is in OP state
6016 | Soft limit setting is abnormal Check whether the maximum value of soft limit of axis group is greater
than the minimum value
6017 | Illegal soft limit stop mode Check whether the SFD48145+300*N setting is correct
6018 | Forward motion overtaking | Check whether the position parameter of the command is reasonable
tail pointer
6019 | Reverse motion overtaking tail | Check whether the position parameter of the command is reasonable
pointer
6020 | Illegal header and footer | Check whether the position parameter of the command is reasonable
pointer, header pointer is
greater than or equal to footer
pointer
6021 | Illegal starting segment during | Check whether the position parameter of the command is reasonable
data retrieval
6022 | Illegal termination segment | Check whether the position parameter of the command is reasonable
during data retrieval
6023 | MPLS  Illegal semaphore | Check whether the position parameter of the command is reasonable
index value
6024 | MPLS type error Check whether the position parameter of the command is reasonable
6025 | MPLS illegal bit operation Check whether the position parameter of the command is reasonable
6026 | MPLS illegal wait operation Check whether the position parameter of the command is reasonable
6027 | Invalid acceleration  and | Check whether the position parameter of the command is reasonable
deceleration parameters
6028 | Invalid Check whether the position parameter of the command is reasonable
acceleration/deceleration
percentage parameter
6029 | Invalid soft limit configuration | Check whether the position parameter of the command is reasonable
6030 | Invalid emergency stop mode | Check whether the parameter setting is reasonable
6031 | Command configuration is not | Check whether the parameter setting is reasonable
numeric
6101 | Three points of an arc are | The start point, auxiliary point and end point of the G_CIRCLE
collinear command cannot be on the same straight line
6102 | Matrix irreversibility Arc input point position abnormality
6103 | The calculated radius is | The values from start point to center, auxiliary point to center, and end
inconsistent point to center are inconsistent
6104 | The distance between two | The distance between any two points of starting point, auxiliary point
points is too short and ending point cannot be less than 0.00001
7001 | Illegal input The instruction parameter cannot be less than 0
7002 | The given distance is too short | Unreasonable input parameters
to accelerate to the specified
speed
7003 | The given distance is too short | Unreasonable input parameters

to decelerate to the specified
speed
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Code Explanation Solution
7004 | Illegal input The instruction parameter cannot be less than 0
7006 | Illegal input The instruction parameter cannot be less than 0
7100 | Cannot decelerate to 0. The | Check whether the configuration is reasonable
original  acceleration  and
deceleration model cannot
decelerate to zero through the
current model
7101 | Unknown G code type Check whether the input G code is reasonable
7102 | Unknown Check whether the acceleration and deceleration settings are reasonable
acceleration/deceleration type
7103 | Illegal input Check the axis configuration and axis group configuration parameters
7104 | The given distance is too short | Unreasonable input parameters
to accelerate to the specified
speed
7105 | The given distance is too short | Unreasonable input parameters
to decelerate to the specified
speed
7116 | Radius close to 0 Unreasonable input parameters
7117 | The starting point, center and | The starting point, center and end point are collinear
end point are collinear
7118 | The start point, center point | The start point, center point and end point coincide
and end point coincide
7119 | After correcting the center of | After correcting the center of the circle, the error value is greater than
the circle, the error value is | the allowable value
greater than the allowable
value
7120 | The included angle of starting | Check whether the command end point and circle center parameters are
point, circle center and ending | reasonable
point is 0
7121 | Connecting point distance | Start to end greater than diameter
greater than diameter
7122 | The vector between the start | The vector between the start point and the end point is not perpendicular
point and the end point is not | to the normal vector
perpendicular to the normal
vector
9090 | The interpolation buffer is | PATHSEL untimely data distribution
empty
9114 | Timeout waiting for data Check whether the termination line is missing or whether the parameter

from upper computer

type is reasonable
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Appendix 2. Register and coil distribution

Type Type Space Starting address End address
M 50 20000 23200
Single axis D 200 20000 32800
SFD 300 8000 27200
M 100 28000 29000
Axis group D 300 46000 49000
SFD 300 48000 51000
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Appendix 3. Servo driver group U parameters

U0-XX
Code Contents Unit
U0-00 | servo motor speed Rpm
U0-01 | Input speed instruction Rpm
U0-02 | Torque instruction % rated
U0-03 | Mechanical angle 1°
U0-04 | Electric angle 1°
U0-05 | Bus voltage v
U0-06 | IPM temperature °C
U0-07 | Torque feedback % rated
U0-08 (0000~9999) *1 Instruction
pulse offset
U0-09 (0000~65535) *10000 pulse
Uo0-10 (0000~9999) *1
Encoder feedback Encoder pulse
U0-11 (0000~65535) *10000
vo-12 | S ) (0000~9999) *1 Instruction
mput mstruction pulse numbers
U0-13 (0000~65535) *10000 pulse
Uo-14 (0000~9999) *1 Instruction
position feedback ulse
Uo0-15 (0000~65535) *10000 p
U0-16 - (0000~9999) *1
encoder accumulated position Encoder pulse
U0-17 (0000~65535) *10000
U0-18 | Torque current 0.01A
U0-19 | Analog input V-REF value 0.01v
U0-20 | Analog input T-REF value 0.01v
U0-21 | Input signal status 1
U0-22 | Input signal status 2
U0-23 | output signal status 1
U0-24 | ouput signal status 2
U0-25 (0000~9999) *1
Input pulse frequency 1Hz
U0-26 (0000~9999) *10000
U0-37 | VREF AD Raw value
U0-38 | TREF AD Raw value
U0-41 | Instantaneous output power 1W
U0-42 | Average output power 1w
U0-43 | Instantaneous thermal power W
U0-44 | average thermal power 1Y
i 1 command
U0-49 | position feedforward )
unit
U0-50 | speed feedforward rpm
U0-51 | torque feedforward % rated
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U0-52 | Instantaneous Bus Capacitor Power W
U0-53 | Average Bus Capacitor Power W
U0-55 | Discharge power of instantaneous regenerative braking 1Y
U0-56 | Average regenerative brake discharge power 1Y
U0-57 | Absolute encoder present position | (0000~65536) *1
U0-58 | feedback low 32-bit (0000~65536) *216 Encoder pulse
Code Contents Unit
U0-59 | Absolute encoder present position | (0000~65536) *2%
U0-60 | feedback high 32-bit (0000~65536) Encoder pulse
U0-61 | Xnet communication error amounts
U0-62 | Xnet Communication Waiting Synchronization Frame State Interference
Xnet Communication Waiting for Synchronization Frame State
vo-63 Receiving Data Frame
U0-64 | Xnet Communication Waiting Data Frame State Interference
Xnet Communication Waiting for Data Frame Status Receive
vo-63 Synchronized Frame
U0-66 | Xnet communication CRC parity error
U0-67 | Xnet communication UART error
U0-68 | Xnet communication timeout counting
U0-69 | Communication encoder timeout counting
UO0-88 | Motor code reading status
U0-89 | Real-time speed feedback (displaying range -99.99~99.99rpm) 0.01rpm
U0-91 | Multi-turn absolute motor circles
U0-94 (0000~65536) *1
U0-95 | Encoder feedback position after (0000~65536) *216
Encoder pulses
U0-96 | calibration (0000~65536) *232
U0-97 (0000~65536)
U0-98 | High power motor temperature °C
Ul-XX
Code Contents Unit
U1-00 present alarm code
U1-01 present 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 \Y%
U1-05 IGBT temperature when alarming °C
U1-06 torque current when alarming 0.01A
U1-07 excitation current when alarming A
U1-08 position offset when alarming Instruction
pulse
U1-09 speed when alarming rpm
uUl-10 Seconds(low 16-bit) when alarming, cumulated seconds from the first s
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time power-on

Seconds(high 16-bit) when alarming, cumulated seconds from the first

vi-il time power-on °

Ul-12 this time running error numbers, counting after power on this time

U1-13 this time operation warning numbers, counting after power on this time

Ul-14 historical alarm amounts

Ul-15 historical warning amounts

Ul-16 Recent 2nd alarm code

uUl-17 Recent 3rd alarm code

U1-18 Recent 4th alarm code

Ul-19 Recent 5th alarm code

U1-20 | Recent 6th alarm code

Ul1-21 Recent 2nd warning code

U1-22 Recent 3rd warning code

U1-23 Recent 4th warning code

Ul-24 | Recent 5th warning code

Ul1-25 Recent 6th warning code

U2-XX
Code 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
Average output power (from the first time enabled, average power in the

vl process of enabling) W
Average thermal power (from the first time enabled, average power in

v-16 the process of enabling) W
Average bus capacitor filter power (from the first time power on,

U2-17 IA%Y
average power in the process of power on)

U2-20 Device serial no.: low 16-bit

U2-21 Device serial no.: high 16-bit
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U2-22 Firmware generation date: year
U2-23 Firmware generation date: month/day
U2-24 Firmware generation date: hour/minute
U3-XX
Code Contents Unit
Motor code (including thermal power parameters) read
U3-00 . ) -
automatically by driver
U3-01 Motor version -
U3-02 Encoder version -
U3-70 Automatically read the motor code of the encoder in the motor )

parameters (only related to the motor code)
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Appendix 4. EtherCAT communication related servo driver alarm

Appendix 4-1. Alarm list

Alarm Explanation Reason Solution

code

E-800 | Incorrect Accept the requires cannot tranform from the current | Confirm the state transformation of
ESM status: the upper device. Set ON
requires Init—Safeop SM2013+20*(N-1) or set servo
fault Init—OP parameter FO-00=1 to clear the
protection PreOP—OQOP alarm.

ESM status after alarm: when the current status is

Init, PreOP, it stops in current status, and transforms

to SafeOP when OP.

ESC register AL Status Code: 0011h

801 Undefined Accept status transform requires except the | Confirm the state transformation of
ESM followings: the upper device. Set ON
requires 1: Request Init State SM2013+20*(N-1) or set servo
fault 2: Request Pre-Operational State parameter FO-00=1 to clear the
protection 3: Request Bootstrap State alarm.

4: Reauest Safe-operational State

8: Request Operational State

ESM status after alarm: when the current status is

Init, PreOP, SafeOP, it stops in current status, and

transforms to SafeOP when OP.

ESC register AL Status Code: 0012h

802 Leading Accept the following status transforming requires: Confirm the state transformation of
status 3: Request Bootstrap State the upper device. Set ON
requires ESM status after alarm: Init SM2013+20*(N-1) or set servo
fault ESC register AL Status Code: 0013h parameter F0-00=1 to clear the
protection alarm.

803 PLL not | After 1s of synchronization, the phase combination | Confirm the setting of DC, and
finish fault | (PLL locking) of communication and servo still | whether transmission delay
protection cannot be completed. compensation and deviation

ESM status after alarm: PreOP compensation are correct.

ESC register AL Status Code: 002Dh Set ON SM2013+20*(N-1) or set
servo parameter F0-00=1 to clear
the alarm.

804 PDO For PDO communication (SafeOP or OP status), bit | Confirm whether the transmission
watchdog 10 that setting time 0220 (AL Event Request) | time of PDO from the upper device is
fault through ESC register address 0400 (Watchdog | fixed (whether it is interrupted);
protection Divider) and 0420 (Watchdog Time Process Data) is | Confirm that the PDO watchdog

not ON. ESM status after alarm: Safe OP
ESC register AL Status Code: 001Bh

detection delay value is too large;
Confirm whether there is any problem
in the wiring of EtherCAT
communication cable and whether
there is serious noise on the cable.

Set ON SM2013+20*(N-1) or set
servo parameter FO-00=1 to clear
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the alarm.

806 PLL  fault | ESM state is the case that the phase (PLL lock) of | Confirm the setting of DC, and
protection communication and servo does not match in SafeOP | confirm whether transmission delay
or OP state. compensation and deviation
ESM status after alarm: SafeOP compensation are correct.
ESC register AL Status Code: 0032h The alarm can be cleared through
cutting off the control power or set
servo parameter F0-00 = 1.

807 Synchroniza | After the completion of synchronization, according | Confirm the setting of DC, and
tion signal | to SYNCO or IRQ, interrupt processing occurs | confirm whether transmission delay
fault above the setting threshold. compensation and deviation
protection ESM status after alarm: SafeOP compensation are correct.

ESC register AL Status Code: 002Ch The alarm can be cleared through
cutting off the control power or set
servo parameter F0-00 = 1.

810 Synchroniza | Cannot support the setting period: Set correct synchronization period.
tion period | Synchronization period should be 500us, 1ms, 2ms, | Set ON SM2013+20*(N-1) or set
setting error | 4ms. servo parameter FO-00=1 to clear
protection ESM status after alarm: PreOP the alarm.

ESC register AL Status Code: 0035h

811 Mailbox Bad SMO0 / 1 setting for mailbox: Set SyncManager as ESI file.
setting fault | The receiving and sending area of the mailbox | Set ON SM2013+20*(N-1) or set
protection overlaps, overlaps with SM2/3, and the address of | servo parameter FO-00=1 to clear

the receiving and sending area is odd; the alarm.
The mailbox start address is out of the range of
SyncManager0: 1000h~10FFh, SyncManagerl:
1200h~12FFh.

SyncManager0/1 length (ESC register: 0802h,
0803h/080Ah, 080Bh) setting error:

SyncManager0: out of the range of 32~256byte
SyncManager1: out of the range of 40~256byte
SyncManager0/1 Control Register (ESC register:
0804h/080Ch) setting error conditions:

Not set 100110b to 0804h: bit5-0

Not set 100110b to 080Ch: bit5-0

ESM status after alarm: Init

ESC register AL Status Code: 0016h

814 PDO PDO watchdog setting error. Set the watchdog detection timeout
watchdog PDO watchdog trigger is valid (syncmanager: bit6 | value correctly.
setting fault | of register 0804h is 1), the setting value of PDO | Set ON SM2013+20*(N-1) or set
protection watchdog detection timeout value (register 0400h, | servo parameter F0-00=1 to clear

0402h) does not meet the condition of | the alarm.
"communication cycle * 2"

ESM status after alarm: PreOP

ESC register AL Status Code: 001Fh

815 DC setting | The setting of DC is wrong. Confirm the DC setting.
error Bit2-0 of ESC register 0981h (activation) is set to a | Set ON SM2013+20*(N-1) or set
protection value other than the following. servo parameter F0-00=1 to clear

bit2-0=000b; bit2-0=011b

the alarm.
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ESM status after alarm: PreOP
ESC register AL Status Code: 0030h

816 SM  event | Unsupported SM time mode is set. 1C32 / 1C33-01 | Confirm that the settings of
mode setting | sets values other than 00, 01 and 02. 1C32h-01h and 1C33h-01h are the
error Bit2-0 = 000b of ESC register 0981 and only SM2 | same and the values are in 00h, 01h
protection of 1C32h-01h and 1C33h-01h are set. and 02h.

ESM status after alarm: PreOP Set ON SM2013+20*(N-1) or set
ESC register AL Status Code: 0028h servo parameter FO-00=1 to clear
the alarm.

817 SyncManag | SM2/3 is set to error value. Set correct value of SyncManager2/3
er 2/3 | The physical address of SM2/3 is set incorrectly as ESI file.
setting error | (ESC register: 0810h / 0818h): the receiving and Set ON SM2013+20*(N-1) or set
protection sending areas overlap, coincide with SM2/3, the servo parameter F0-00=1 to clear

starting address is odd, and the completion address the alarm.
of the starting address is outside the range

SM2/3 length setting (ESC register: 0812h/081A) is

different from RxPDO, TxPDO.

The control register (ESC register: 0814h/081ch) of

SM2/3 is not set correctly.

Not set 100110b to bit5-0.

ESM status after alarm: PreOP

ESC register AL Status Code: 001Dh/001Eh

850 TxPDO Data size of TxPDO mapping exceeds 24 bytes. Confirm that the data size of TxPDO
distribution | ESM status after alarm: PreOP mapping is set within 24 bytes.
error ESC register AL Status Code: 0024h Set ON SM2013+20*(N-1) or set
protection servo parameter FO-00=1 to clear

the alarm.

851 RxPDO Data size of RxPDO mapping exceeds 24 bytes. Confirm that the data size of RxPDO
distribution | ESM status after alarm: PreOP mapping is set within 24 bytes.
error ESC register AL Status Code: 0025h Set ON SM2013+20*(N-1) or set
protection servo parameter FO-00=1 to clear

the alarm.

881 Control When the set value of 6060h is 0 and the set value of | Confirm the setting value of 6060h.
mode setting | 6061h is 0, the PDS status will be converted to Set ON SM2013+20*(N-1) or set
error "operation enabled". servo parameter F0-00=1 to clear
protection 6060h is set to not corresponding control mode. the alarm.

In full closed-loop control, 6060h is not set to
position control mode.

ESM status after alarm: stop in the current ESM
status

ESC register AL Status Code: 0000h

882 ESM When PDS status is "Operation enabled" or "Quick | Confirm the state transformation
requires in | stop active", other ESM status conversion requirements from the upper device.
operation commands are received. Set ON SM2013+20*(N-1) or set
error ESM status after alarm: based on the requirement of | servo parameter FO-00=1 to clear
protection state transformation from upper device. the alarm.

ESC register AL Status Code: 0000h

883 abnormal When the input signal EXT1 / EXT2 is not Set ON SM2013+20*(N-1) or set

action allocated, select the external trigger condition servo parameter FO-00=1 to clear
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protection through Touch probe function; the alarm.
The calculation result of electronic gear ratio is
1/1000 to 1000 times;

The calculation process of electronic gear ratio,
when the denominator or numerator is not signed
and more than 64-bit;

The final calculation result of electronic gear ratio,
when the denominator or numerator is not signed
and more than 32-bit;

ESM status after alarm: stop in current ESM status
ESC register AL Status Code: 0000h

Appendix 4-3. Clear the alarm

Reset method of protection function associated with EtherCAT that can be cleared in case of abnormal
(alarm)

The following methods (1) (2) (3) 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 (1): 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 (2): carry out abnormal (alarm) clearing by servo driver (panel F0-00, upper computer software).

After the alarm is cleared, the PDS status is transferred from Fault to Switch on disabled.

Method (3): 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.

Appendix 4-4. Read alarm

0000h ~ FEFFh is defined according to IEC61800-7-201.

FFOOh~FFFFh can be defined uniquely by users, as shown below.

The lower 8-bit of the defined value (FFOOh ~ FFFFh) is shown in the following table as the main code of the
alarm number of servo abnormality (alarm). (The secondary code of the alarm number is not read.)

In addition, the main code of the alarm number is represented by a hexadecimal number.

Index | Sub-Index Name/Description Range DateType Access PDO Op-mode

603Fh | 00h Error code 0-65535 Ule ro TxPDO All

Now the alarm of servo driver (only the main number).

When the alarm does not occur, it displays 0000h.

When the alarm occurs, the alarm is displayed.

FF**h

Alarm main code (00h~FFh)

For example: FFO3h ... 03h=3d E-030 (overvoltage protection) occured

FF55h ... 55h=85d E-850 (TxPDO setting abnormal protection), E-851 (RxPDO setting
abnormal protection)

Any one of them occurs

As an exception, when E-817 (SyncManager2/3 setting abnormal), it will show A00Oh.

409




Appendix 5. Phraseology

Abbreviation Full name
EtherCAT Ethernet for Control Automation Technology
COE CANopen Over EtherCAT
FMMU Fieldbus Memory Management Unit
SM Sync Manager
pp Profile position
pv Profile velocity
tq Torque profile
csp Cyclic synchronous position mode
hm Homing mode
csv Cyclic synchronous velocity mode
cst Cyclic synchronous torque mode
DC Distributed Clock
SDO Service Data Object
PDO Process Data Object
TxPDO -
RxPDO -
ESM EtherCAT State Machine
ESC EtherCAT Salve Controller
PHY Physical layer device that converts data from the Ethernet controller to electric
or optical signals.
PDI Process Data Interface or Physical Device Interface
EEPROM Electrically Erasable Programmable Read Only Memory
ESI EtherCAT Slave Information, stored in ESI EEPROM (formerly known as SII)

410




Appendix 6. List of object dictionaries

Appendix 6-1. COE communication area (0x1000-0x 1 FFF)

Index |Subindex Name Unit | Data arange Data type | Flag |PDO
1000h |00h device type 0-429496795 uU32 RO [NO
1001h |00h error register 0-65535 U16 RO [NO
1008h |00h Device name - - RO [NO
1009h |00h Hardware version - - RO [NO
100Ah |00h software version - - RO [NO

00h Identity - - RO |-
01h vendor ID 0-255 us RO |NO
1018h (02h product code 0-429496795 u32 RO |NO
03h Revision 0-429496795 u32 RO |NO
04h Serial number 0-429496795 uU32 RO |NO
00h 1st RxPDO mapping 0-24 us RW |NO
0lh Sublndex 001 0-4294967295 |U32 RW |NO
1600h 02h Sublndex 002 0-4294967295 |U32 RW [NO
03h Sublndex 003 0-4294967295 |U32 RW |NO
0-4294967295 |U32 RW [NO
18h Subindex 024 0-4294967295 |U32 RW [NO
00h 2nd RxPDO mapping 0-24 us RW |NO
01h Sublindex 001 0-4294967295 |U32 RW [NO
1601h 02h Sublindex 002 0-4294967295 |U32 RW [NO
03h Sublndex 003 0-4294967295 |U32 RW |NO
0-4294967295 |U32 RW [NO
18h Sublndex 024 0-4294967295 |U32 RW |NO
00h 3rd RxPDO mapping 0-24 us RW |NO
01h Sublindex 001 0-4294967295 |U32 RW [NO
1602h 02h Sublndex 002 0-4294967295 |U32 RW |NO
03h Sublndex 003 0-4294967295 |U32 RW |NO
0-4294967295 |U32 RW [NO
18h Sublndex 024 0-4294967295 |U32 RW |NO
00h 4th RxPDO mapping 0-24 us RW |NO
01h Sublindex 001 0-4294967295 |U32 RW [NO
1603h 02h Sublndex 002 0-4294967295 |U32 RW |NO
03h Sublindex 003 0-4294967295 |U32 RW [NO
0-4294967295 |U32 RW [NO
18h Sublndex 024 0-4294967295 |U32 RW |NO
00h 1st TXPDO mapping 0-24 us RW |NO
0lh Sublndex 001 0-4294967295 |U32 RW |NO
1A00N 02h Sublndex 002 0-4294967295 |U32 RW |NO
03h Sublindex 003 0-4294967295 |U32 RW [NO
0-4294967295 |U32 RW |NO
18h Sublndex 024 0-4294967295 |U32 RW |NO
00h 2nd TxPDO mapping 0-24 us RW [NO
0lh Sublndex 001 0-4294967295 |U32 RW |NO
1A01h 02h Sublindex 002 0-4294967295 |U32 RW [NO
03h Sublindex 003 0-4294967295 |U32 RW [NO
0-4294967295 |U32 RW |NO
18h Sublindex 024 0-4294967295 |U32 RW [NO
1A02h 00h 3rd TXPDO mapping 0-24 us RW |NO
0lh Sublndex 001 0-4294967295 |U32 RW |NO
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02h Sublndex 002 - 0-4294967295 |U32 RW |NO
03h Sublndex 003 - 0-4294967295 |U32 RW |NO
- 0-4294967295 |U32 RW |NO
18h Sublindex 024 - 0-4294967295 |U32 RW [NO
00h 4th TXPDO mapping - 0-24 us RW |NO
0lh Sublndex 001 - 0-4294967295 |U32 RW |NO
1A03h 02h Sublndex 002 - 0-4294967295 |U32 RW [NO
03h Sublindex 003 - 0-4294967295 |U32 RW [NO
- 0-4294967295 |U32 RW |NO
18h Subindex 024 - 0-4294967295 |U32 RW [NO
00h Sync mangager communication type - 0-255 us RO |NO
0lh Sublndex 001 - 0-4 U8 RO |NO
1C00h |02h Sublndex 002 - 0-4 us RO [NO
03h Sublndex 003 - 0-4 U8 RO |NO
04h Sublndex 004 - 0-4 U8 RO |NO
00h RxPDO assign - 0-4 U8 RW [NO
0lh Sublndex 001 - 1600h-1603h U16 RW |NO
1C12h |02h Sublndex 002 - 1600h-1603h uU16 RW [NO
03h Sublindex 003 - 1600h-1603h uU16 RW [NO
04h Sublndex 004 - 1600h-1603h U16 RW |NO
00h TxPDO assign - 0-4 U8 RW [NO
01h Sublindex 001 - 1A00h-1A03h  |U16 RW [NO
1C13h (02h Sublndex 002 - 1A00h-1A03h  |U16 RW |NO
03h Sublindex 003 - 1A00h-1A03h  |U16 RW [NO
04h Sublndex 004 - 1A00h-1A03h  |U16 RW |NO
00h SM output parameter - 0-20h us RO |NO
01h Synchronization Type - 0-65535 Ul16 RW [NO
02h Cycle Time ns  |0-4294967295 |U32 RW |NO
03h Sublndex 003 ns  |0-4294967295 |U32 RW |NO
04h Synchronization Type supported - 0-65535 ui16 RO |NO
05h Minimum Cycle Time ns  |0-4294967295 |U32 RO |NO
06h Calc and Cope Time ns  |0-4294967295 |U32 RO |NO
1C32h |08h Get Cycle Time ns |0-65535 uU16 RO [NO
0%h Delay Time ns  |0-4294967295 |U32 RO |NO
0Ah Sync0 Cycle Time - 0-4294967295 |U32 RO [NO
OBh SM -Event Missed - 0-65535 uU16 RO |NO
0Ch Cycle Time Too Small - 0-65535 ui16 RO |NO
0Dh Shift Time Too Short - 0-65535 uU16 RO [NO
OEh Sublndex 0014 - 0-65535 uU16 RW |NO
20h Sync Error - 0-1 BOOL RO |NO
00h SM input parameter - 0-20h us RO |NO
01h Synchronization Type - 0-65535 ui16 RW |NO
02h Cycle Time ns  |0-4294967295 |U32 RW |NO
03h Sublindex 003 ns  |0-4294967295 |U32 RW [NO
04h Synchronization Type supported - 0-65535 ul16 RO |NO
05h Minimum Cycle Time ns  |0-4294967295 |U32 RO [NO
1C33h |06h Calc and Cope Time ns  |0-4294967295 |U32 RO [NO
08h Get Cycle Time ns  |0-65535 uUi16 RO |NO
09%h Delay Time ns  |0-4294967295 |U32 RO [NO
0Ah Sync0 Cycle Time - 0-4294967295 |U32 RO |NO
0Bh SM -Event Missed - 0-65535 U16 RO [NO
0Ch Cycle Time Too Small - 0-65535 uU16 RO [NO
0Dh Shift Time Too Short - 0-65535 U16 RO [NO
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OEh Sublndex 0014 - 0-65535 U16 RW [NO
20h Sync Error - 0-1 BOOL RO |NO
Appendix 6-2. Servo parameter area
Index Subindex Name Index Subindex 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
Appendix 6-3. Servo driver Profile area (0x6000~0x6FFF)

Index | Subindex Name Unit Data range B?)t: Flag PDO
6007h  |00h g%oe” connection option 0-3 116 |RW |NO
603Fh  |00h Error Code 0 - 65535 uU16 RO  [TxPDO
6040h  |00h Controlword 0 - 65535 ui16 RW  |RxPDO
6041h  |00h Statusword 0 - 65535 u16 RO  [TxPDO
605Ah  [00h Quickstop option code - 0-7 116 RW |NO
605Bh  [00h Shutdown option code - 0-1 116 RW |NO
605Ch  |00h ?O'Zzb'e operation option 0-1 116 [RW |NO
605Dh  |00h Halt option code - 1-3 116 RW |NO
605Eh  |00h Fault reaction option code |- 0-2 116 RW |NO
6060h  [00h Modes of operation --128-127 18 RW  |RxPDO
6061h |00h Modes of operation display --128-127 18 RO TXPDO

Position demand value Command |-2147483648 —
6062h  |00h [PUU] it 2147483647 132 RO  [TxPDO
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Position actual internal

-2147483648 —

6063h  |00h value pulse 2147483647 132 RO TxPDO
. Command  |-2147483648 —
6064h  |00h Position actual value nit 2147483647 132 RO TxPDO
6065h  |00h Following error window Coinmand 0-4294967295 [U32 |RW |RxPDO
uni
6066h  |00h Following error time out  [1Ims 0 — 65535 uil6 RW RxPDO
6067h  [00h Position windows Slfiflmand 0-4294967295 [U32 |RW |RxPDO
6068h  |00h Position window time 1ms 0 - 65535 ul16 RW |RxPDO
6069h  |0oh Velocity sensor actual 132 RO TxPDO
value
606Ah |00h Sensor selection code RW
. Command  |-2147483648 —
606Bh  [00h Velocity demand value it /s 2147483647 132 RO TXPDO
. Command |-2147483648 —
606Ch  [00h Velocity actual value nit /s 2147483647 132 RO TXPDO
606Dh  |00h Velocity window l(liri)irglmand 0-4294967295 |U32 |RW |RxPDO
606Eh  |00h Velocity window time 1ms 0 — 65535 uil6 RW RxPDO
606Fh  |00h Velocity threshold Er‘l’i‘tnmand 04294967295 [U32 |RW |RxPDO
6070h  |00h Velocity threshold time 1ms 0 — 65535 uil6 RW RxPDO
6071h |0Oh Target torque 0.10% -32768 — 32767 116 RW |RxPDO
6072h  |00h Max torque 0.10% 0 — 65535 U16 RW |RxPDO
6073h  |00h Max current 0.10% 0 - 65535 ul6 RO NO
6074h  |00Oh Torque demand value 0.10% -32768 — 32767 116 RO TxPDO
6075h  |00h Motor rated current 1ImA 0 — 4294967295 u32 RO TxPDO
6076h  |[00h Motor rated torque Mn m 04294967295 |U32 RO TXPDO
6077h  |00Oh Torque actual value 0.10% -32768 — 32767 116 RO TxPDO
6078h  |00h Current actual value 0.10% -32768 — 32767 116 RO TxPDO
6079h  |[00h DC link circuit voltage RO
. Command |-2147483648 —
607Ah  |00h Target position it 2147483647 E208 132 RW  |RxPDO
- Position range limit - - - - -
00h Number of entries - 2 us RO NO
Command |-2147483648 —
607Bh [01h Sublndex 001 nit 2147483647 132 RW  |RxPDO
Command  [-2147483648 —
02h Sublndex 002 nit 2147483647 132 RW |RxPDO
Command |-2147483648 —
607Ch Home Offset nit 2147483647 132 RW  |RxPDO
- Software position limit - - - - -
00h Number of entries - 2 us RO NO
Command |-2147483648 —
607Dh [01h Sublndex 001 nit 2147483647 132 RW  |RxPDO
Command  |-2147483648 —
02h Sublndex 002 nit 2147483647 132 RW |RxPDO
607Eh  |00h Polarity - 0 - 255 us RW NO
607Fh  [00h Max profile velocity S;’irt“/rsna“d 0-4294967295 |U32  |[RW |RXPDO
6080h  [00Oh Max motor speed r/min 04294967295 |U32 RW  |RxPDO
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Command

6081h  |00Oh Profile velocity it /s 04294967295 |U32 RW  |RxPDO

6082h  [00h End velocity Elfi‘tn/r;’and 0-4294967295 [U32 |RW |RxPDO

6083h  [00h Profile acceleration S;’i‘tn/‘;land 0-4294967295 [U32 |RW |RxPDO

6084h  |00h Profile deceleration S;T/“Slﬁ‘nd 0-4294967295 |U32 |RW |RxPDO

6085h  |00h Quick stop deceleration Slfirtn/nsl?nd 0 — 4294967295 u32 RW |RxPDO

6086h  [00h Motion profile type - -32768 — 32767 116 RW  |RxPDO

6087h 00h Torque slope 0.1%/S 0 - 4294967295 u32 RW RxPDO

6088h  |[00h Torque profile type - -65535 116 RW  |RxPDO
- Position encoder resolution |- - - - -

608Fh 00h Number of entries - 2 us RO NO
01h Sublndex 001 pulse 14294967295 |U32 RO NO
02h Sublndex 002 r (motor) 1 -4294967295 u32 RO NO
- Gear ratio - - - - -

6091 00h Number of entries - 2 us RO NO
01h Sublndex 001 r (motor) 14294967295 u32 RW NO
02h Sublndex 002 r (shaft) 14294967295 u32 RW NO
- Feed constant - - - - -
00h Number of entries - 2 us RO NO

60920 o1 SubIndex 001 Sr‘l’if‘mand 1-4294967295 |U32  |RW |NO
02h Sublndex 002 r (shaft) 14294967295 u32 RW NO

6093h  [00h Position factor No supported

6098h  |00Oh Homing method - -128 — 127 18 RW  |RxPDO
- Homing speeds - - - - -
00h Number of entries - 2 us RO NO

6099h  [01h SublIndex 001 E;’irt“/r:and 0- 4294967295 [U32 |RW |RxPDO
02h Sublndex 002 Er?irtr/‘smand 0- 4294967295 [U32 |RW |RxPDO

609Ah  [00h Homing acceleration - 04294967295 |U32 RW  |RxPDO
60A3h |- Profile jerk use

60A4h  |00h Profile jerk .
01h Sublndex 001 The version cannot support these two parameters, for backup
02h Sublndex 002

60BOh  [00h Position offset These three parameters are used for driving three loop control.

60B1h |ooh \elocity offset Since the servo underlying algorithm does not support

feedforward control, these three parameters are not used, and
60B2h  00h Torque offset the modification will not affect the effect.
60B8h  [00h Touch probe function - 0 - 65535 ui16 RW  |RxPDO
60B9h  |00h Touch probe status - 0 - 65535 ui16 RO TXPDO
Command |-2147483648 —

60BAh [00h Touch probe posl pos value unit 2147483647 132 RO TXPDO
Touch probe posl neg Command  |-2147483648 —

60BBh |00h value it 2147483647 132 RO TXPDO
Command  |-2147483648 —

60BCh [00h Touch probe pos2 pos value nit 2147483647 132 RO TXPDO
Touch probe pos2 neg Command  |-2147483648 —

60BDh |00h Value it 2147483647 132 RO TXPDO

415




60C0N Interpolation sub mode
select
- Interpolation data record N q
60C1h 00h Number of entries 0 supporte
01h Sublndex 001
02h Sublindex 002
- Interpolation time period |- - - - -
60C2h 00h Number of entries - 2 us RO TXPDO
01h Sublndex 001 - 0- 4294967295 u32 RW  [TxPDO
02h Sublndex 002 - 0- 4294967295 u32 RW  [TxPDO
60C5h Max acceleration Sr‘l’ifl/l;land 04294967295 [U32 |RW [RxPDO
60C6h Max deceleration ,ifir:/l?and 0-4294967295 [U32 |RW [RxPDO
60EOh  [00h Positive torque limited No supported
60E1h |00Oh Negtive torque limited No supported
- Supported homing method |- - - - TXPDO
00h Number of entries - 1-254 us RO TxPDO
1st supported homing
60E3h 01h method 0 - 32767 ui16 RO TXPDO
20h 32nd supported homing 0-32767 U6 |RO  [TxPDO
method
60F2h  |00h Positioning option code
Following error actual Command |-2147483648 —
60F4n 00 value unit 2147483647 132 RO [TxPDO
Following error actual Command |-2147483648 —
60FA 00N value unit/s 2147483647 132 RO [TXPDO
. -2147483648 —
60FCh  |00h Position demand value pulse 2147483647 132 RO TXPDO
60FDh  |00h Digital inputs No supported
- Digital outputs
00h Number of entries
60FEN 01h Physical outputs No supported
02h Bit mask
60FFh  |00h Target velocity E;’irtnfsnand 0-4294967295 [U32 |RW |RxPDO
6502h  [00h Supported drive modes 0-4294967295 u32 RO TxPDO
Note:

(1) The object dictionary default value of 607Bh (Position range limited) and 607Dh (softward position

)

®3)

limited): Min range limited: -2147483648; Max range limited: 2147483647.

This parameter modification does not work.
6086h (Motion profile type)
0: step type 1: slope type

This parameter is only fit for HM mode. In PP, PV mode, trajectory planning is directly used for slope

type.

In CSP and CSV mode, it is unnecessary to use this parameter, and the trajectory planning is completed

in the master station.
6088h (Torque profile type)

0: step type 1: slope type
In TQ mode, the slope type is used for torque planning directl, this parameter does not work.
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Appendix 7. Key points for attention

(1) Do not activate the parameters when the servo is enabled. If you want to activate the parameters, please
activate them in the servo disabled state, otherwise the correct execution of the action cannot be guaranteed;

(2) If it is necessary to power down and power on the driver or the host, please power off and power on both,
otherwise the correct execution of the action cannot be guaranteed.

(3) In CSP, CSV and CST modes, do not manually modify the value of 6040h (control word) during motor
operation.
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