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Pr ef ace

This manual i s PXPHno/t i XInH coeattired | , which mainly inti
function, which is applicable to XDH and XLH series
Note: pl ease conSH&1m tikatl tbhlhed oveael wesinfg t heSFrEllkevant
paramenegt eaastetireb®3) to chapter
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1. Et heareCAhi c al overview

1-1.Et hero@ARTT Vi ew

Et her CAT, fully known as Ethernet for control aut omi
i s atirneal Etsteer nfeotr uwopen network communication betwe
mature industrial Et hernet technology, Et her CAT has
use.

XDH Xtelries controll ebS5€madvroieverst(adgliomne watnat i on) CC
Et her CAT prot ocol ,32sxusplspaovret stidaet iswaxsi,mud3n2 oni z-ahbaonekbyc
touch probe function, position, speed, t otrog uwa rainodu s
i ndustri al applications.

1-2System composition (master and s

The connection form of Et her CAT is the network syst
mul tiple slave stations.

The number ofbenoadcersnetchtaetd chbayn t he sl ave station depe
period of the master station, the number of bytes t

1-3.Communi cation specification

ltem Specification
Physical layer 100BASETX (IEEE802.3)

Baud rate 100[Mbps] (full duplex)

Topology Line

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

Com port 2 Port (RJ45)

EtherCAT Indicators (LED) | [Run] RUN I ndicator
[L/A IN] PortO 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 mog

position| PP | Profile position mode
hm | Homing mode
csv | Cyclic synchronous velocity mod

Modes of operation

Speed pv | Profile velocity mode
cst | Cyclic synchronous torgue mode
Torque .
tq | Torque profile mode
Touch Probe 2 channels
Synchronization mode DC (SYNCOevent synchronization mode)

1



SM (SM Event synchronization)
Cyclic time (bc/500, 1000, 2000, 40007 &5s]
communication period)
Communication object SDOJ[Service data objec®DO[Process data object]
Maximum PDO allocation pe 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 SDi@formation
Note:
(1) See [state machine] for the meanings of SDO and
(2) The node |l ength i €ATEHBedt woe kdedbtl @ Bddab0mbeanmnded

1-4Et hercOARIIMuni cati on connection

The wiring of EtbBegsCARMM met ivem ycesritmpdle. Thanks to Et
can be replaced by a simple linear structure. Taki n¢
does not needDHubXkEhHd eswiPLcCh bodyvandr ®SéGuisppéeeswie
communication network port, so the consumption of c.
connection design and joint calibration is also gre:
Lingae Ttonnection is recommended for Ether CAT bus ¢

EtherCAT

Note: only LIN2 port in XG2 series PLC supports EtherCAT communication. The two communication network
ports of the servo driver follow the principle of "down in amal out”, that is, the link2 port of XG2 must be
connected with the network port under the LIN1 port of the first servo, and then the network port above the first
servo is connected with the network port under the second servo, and so on.

In the process ofommunication 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 . Et heoa@mAdni cati on speci

2-1.Et hedf CMATme structur e

Et her CAT is an industri al ctoimmmauné cati oin @f oEbbhhabdt
| EEE 802.3 Ethernet specification and does not <chan
standard Ethernet fr ame.

Because the EthernetType of the Ethernet Header i s
Et her CAT fr ame.

The Ether CAT frame is composed of the Ether CAT fr al
which is further subdivided. Only the Ether CAT fram
according to ESC.

Et her Net/ Et hme CATructure

14byte 46-150yte 4dbyte
Ethernet Header Ethernet Data FCS \
| Ethernet Header | EtherCAT Header|  Datagrams |
. ebyte Gbyte  2byte | 11bit 1lbit dbit 44(*1)-149&byte |
] Datagram:{ Source | EtherType | Length| Res| Type| Datagrams [
8aadh T e T L
] ‘‘‘‘‘ 1st Ethernet Header [ 2nd| | I | Nth EtherCAT Datagrah\
10byte Max:148@yte —-2byte
Datagram Header Data | WKC \
 lbyte 1byte 4byte 11bit 3bit 1bit 1bit 2byte T
| command| index | Addressarea | Len| R| C | M | IRQ Working Counter
i i ' 4
2byte  2byte More EtherCAT Datagrams
AP** Positionl Offset «—— Position Addressing
EP:z Addressl Offset [«—— Node Addressing
5539 | Logical Address|«—— Logical Addressing

*1Et hernet fr ame i s32stbortteeri st haadmde6dd byt e, 1
(Ethernet Header * Ethernet Data + FCS



2222ESNEt her CAT Stfiate Machine

The Ether CAT statesmanbibkee(E&8M)coerdinating the st
slave applications at initialization and runti me.
The state change request is executed by the master
to thei carppplldyert service. The | atter generates the ar
sl ave station responds to the application |l ayer con’
after the stateceddsnger rfegiulest | f the status change
the error fl ag.

The figure below shows the state transformation di a

H] Init ‘
Y
TPt PI“T
] PreOperational ‘
~or Y [}
" PS| " sP| "SI i _ .
Y n The(IP) etc in the state transformation
oF ’ SafeOperational ‘ diagram is the abbreviation of state
~ 5ol - ) transformation
os (IP): InitY Pre-Operational
4‘ Operational \ (PS: PreOperational SafeOperational
Il ni t: I nitialization status;
Pr-@per at i onaatli:o nP rset aotpuesr;
SaOperational: 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 Communicationinitialization, SDO, PDO unable to i i i
receive and send message
PreOperational L .
(PreOP) Only SDO receiving and sending status Yes - -
SafeOperational - .
(SafeOP) Status of SDO receiving and sending only, PDO senq¢  Yes Yes -
Operational (OP) SDOrepelvmg and sending, PDO receiving and send Yes Yes Yes
all feasible status
Not e:
The access from the master station to the ESC regi s
ti me.
PDO (process datraamdfiferctperisodisedcdammuni cation dat a.
SDO (service data object) is used to transmit non p:
Command or interface operation during ESM state swidHi



2-3.Sl ave statBSOG controll er
2-3-1Principle overview

ESC refers to the Ether CAT sl ave controll er. The <co
has four data receiving and transmittidgrpoeisgeg Eahb
data frames. The data fl| ow>dpoesttp3mort iplo+>E Sp2o rits Of i &
transmitted in sequence. I f ESC detects that a port
aut omaftarcvadrds to the next port through the internal

Ports MII/EBUS’

SPI/uC parallel/

0 1 2 3 Ditigal 1/0 On-chip bus
AutoForwarder+
Loo?back F:DI
ECAT Interface PDI Interface
PHY A A A
M anagement
FMMU
A 'y
ECAT_ v v v
Processing SyncManager
Unit
A A 1 A
ESC address space
Reset«——» Reset Registers User RAM | Process RAM
o Distributed
Monitoring Clocks‘ EEP‘ROM Status
A\ v A\
SYNC LATCH 12C EEPROM LEDs
2-32Address space
The DS5C series holds 8kbyte of physical addr ess
The first -Gkbyh (D00Ddd as regi st et FEPIBEL pys ad da
data PDO in RAM field. For details of registers,
ESC register by, . Initial
address Length(Byte) Explanation value*1
ESC Information(slave station controllénformation)
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~000 3 2 Buil d 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006 h 1 RAM Size 08h
0007h 1 Port Descriptor OFh
0008h~000¢ 2 ESC Features supported 0184h
StationAddress
0010h~0011 2 Configured Station Addr el
0012h~0013 2 Configured Station Al i as|
e
Data Link Layer
é

5
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g hgr
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Edsgessreglster ) Length(Byte) Explanation V'(;'Ltjlgll
0100h~0103 4 ESC DL Control -
é
0110h~0111 2 ESC DL Status -
Application Layer
0120h~0121 2 AL Control -
0130h~0131 2 ALSt at us -
0134h~013F5 2 AL Status Code -
é
PDI
0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/ LATCH PDI Configurale6h
0152h~153H 2 Extend PDI Configurati onl
é
Watchdogs
0400h~0401 2 Wat chdog Divider -
0410h~0411 2 Wat chdog Ti me PDI -
0420h~0421 2 Wat chdog Ti me Process Dal|
0440h~0441 2 Watchdog Status Process |
0442h 1 Wat chdog Counter Processt|
0443h 1 Wat chdog Counter PDI -
é
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 Activat e -
+Dh~Fh 3 Reserved -
é
Distributed ClockE DCE -SYNC Out Unit
0981h 1 Activation -
é
0984h 1 Activation Status -
098EHh 1 SYNCO Status -
é
0990h~09093 4 St art Time Cyclic Operatl|
é
09A0h~09A7 4 -

SYNCO Cycle Ti me

e




24.S1 1 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 s 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.

25.SD@®@ervice Ppbata 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 dictioniahy cari set the object and

monitor various states of the slave station. The response to -avigadction to SDO takes time. For objects
refreshed with PDO, please do not refresh with SDO, and overwrite with PDO value.

2-5-1 . Mafirldmex structure

Theframe structure of mailbox/SDO is as follows. Please refer to ETG specification for details (ET%54000
ETG10006).

| Ethernet Header | EthernCAT Header | 1st EtherCAT Datagram | 2nd- | | Nthl | FCS |
 1obyte Max:1486byte Obyte
. Datagram Header Mailbox Protocol | WKC |
6byte 2byte M ax:1478byfé o
Mailbox Header ‘ CoE Header Cmd Specific

16bit 16bit  6bit  2bit  4bit 4bit  Obit  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 Unsigned2 | Data size
Complete Access Unsignedl | Object access method selection (not

7




corresponding)

Command Specfiel  Unsigned3 | Upload /download

Selection of requirements / responses, etc
Index WORD Object Index

Subindex BYTE Object Subindex

Object data or abort message, etc

2-5-2 . Maad M ébrotxi me

This servo driver performs tdemmwdil mamviingn.ti meout

Ti meout of mail box request: 100ms

The master station sends a regqguest to the sl ave
request frame i s updated, the sl ave statiK&niiss ¢
updated, retry again and again. However, i f WKC i
will time out.

Ti meout for mail box response: 10s

The master receives a response from a akqukstheérW
i s updated. Unt i | this set ti me, if the response
side will time out.

The maximum time required by slave station (drive

2-5-3 Al arm i nformati on

(1) Errorcode

Error code returns same value as 603Fh (Error code).
0000H ~ FEFFh is defined according to IEC61-36201.
FFOOh ~ FFFFh are defined by the manufacturer, as shown below.

Index | Sublndex 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 (OOh~FFh)

(Example)F FO 3 h é 0 303G(Qvervoltage) E

FF55h ¢é 5 5806TXPDO configration abnormal protection}8&1(RxPDO
configuration abnormal protection), any of them occurs.

As an exception, AOOOh is displayed in the case -8fLE (syncmanager 2 / 3 setti
error).

(2) Error register

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

Index | SubIndex 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) thabégurring 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 *
5 Not support

6 Reserved

7 Alarm occurrenceindefined by Al status code *

8



*1: The "alarm defined by AL status code" refers to the EtherCAT Communic
Association abnormal-B00-7, E810-7, E850-7.

*2: The "AL status code undefined alarm" refers to the EtherCAT Communic
Association abnormiaE-880~7 and the exception of EtherCAT Communica
Association.

26.,PDQ@r ocess DpPata Object

The DS5C series supports PDO (process data object).

The realtime data transfer based on EtherCAT is carried out through the data exchange(pféia€s 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

26-1. MMB@ping 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 maximunmumber 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 mappingtd§e0h (Receive PDO
mapping 1: RxPDO_1).

Index Sub Object contents
1600h | 00h | 04h

01h | 60400010h

02h | 6060 00 08 h

03h | 607A0020h

04h | 60B80010h

05h | 00000000 h

é
18h | 0000 00 00 h

6040h 00h | Controlword Ul6

6060h 00h | Mode ofoperation 18

607Ah 00h | Target Position 132

60B8h | 00h | Touch probe function Ul6

2-6-2 . RIDG@t ri bution objects

In order to exchange PDO data, a table for PDO mapping must be assigned to syncmanager. The relationship
between the table used for PD@apping 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:

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

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

Usually, because one mapping object is enough, ther
Example of setting PDO assignment object:
Al l ocation mapping obj ect( slyén0cO hMatnoa gaelrl oCchaatninoen o2b)j.e c-



Index Sub Object contents
1C12h 00h 01lh

01lh 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 01lh

01h 1A00h

02h 0000h

03h 0000h

04h 0000h

2-7.Communi cation synchronizati on mo

DS5C series can select the following synchronization modes.

Synchronization Content Synchronization method Feature
mode

DC SYNCO Event| Synchronize the tim¢ High-precision

synchronization | information of other slav§ Compensation treatment shall be carried
stations based on the tin| at the main station side

of the first axis

SM2 SM2 Event| Synchronize according t No transmission delay compensation, p
synchronization | RxPDOreceiving time accuracy

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

FreeRun Asynchronous | Asynchronous Simple processing
Poor realtime performance

2-7-1. (BENGEO esnytnchr ogni zati on

DS5C serbées D&s (@4 stributed clock).

The synchronization of Et her CAT communication is b
synchronization is realized through tkrefsypmteéemet isiha
starts with the syncO event. Since the slave proces
always synchronized with the syncO event.

The master station needs to carfrfyseotutc otnrpaennssnaitsi soino)
deviation compensation during communicati on initia
synchronous completion from the input of control p o

( serovcoe spsri ng) .
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| 2~3s
\

CPUaction restart} initialize Normal action

T Time variation according to ESM

| Synchronization Communication !

EtherCAT \ \ statusmigration instruction [
communication *1 | — = — —
status \ Init re are Operationall
(ESM statd | Operational Operational
\ | |
Servo driver } SDQ(Mailbox) can send and receive
communication ‘ ‘
action | \
| | PDOcan send
\ ! ‘
\ \ .
1 | ‘ PDOcan receive
| | |
\ [
SYNCO signal ;
from ESC |
\
\
\
\
\
1

|
\
\ -
Synchronization o } completion time } cycle | \
state of syrl Synchronization Max.15 \ Synchronization
signal and servo incomplete | completion
control cycle \ After "synchronization

completioi of syn® signal
and servo control cycld?DO
will send a message under the
condition of synchronization
with servo control cycle

2-7-2. SMREvent synthronizati on

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 ata occurs.

If this happens, use DC (syncO event synchronization).

28 LEDi ght

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 lagacloport.
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

11



SEt hergfCAirTamet er configura
31LEt herc@AT i guration I nterface
Create a new ﬁro'lect. I n the ﬁicture bel ow, oloen Et

File Edit Search View Online Configure Option Window Help
DR Xakeon=aES e @@ﬁggf‘; Eﬂﬁi@\@'ﬂl
._11qu Ls;;il *)ty HsggH it -M- jgé- jg’é_ = <H> <5>{ } F1 sFﬂ FIZ sF12 I % D . E‘ ® Eumo

Eject X | PLCY - Ladder |
5-233 pLCt "
= EE; Code
[ Ladder
|d,, Instruction List i
= FuncBlock || T
-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
.,E'] Set Reg Init Value
=-{23 PLC Config
g vo
[# Password
& PLC Serial Port
¥ ethernet
[ puise
000 Module
|eg BD

(en] ED Information

L4886 Error List | Qutput
"] EtherCAT|

N T Description Project Row Col
WBOX

The Ether CAT parameter confmagureat isotnatiimtne rcfoancfei giug ad
di splay area and sl ave station configuration area.

Configuration area of master station: set Et her C.
computer timeout, ESM. stBfM: swi hehneaty 9fatae | mad hives,
Di splay area of slave station: scan or manhually e
information of the slave station selected by the cu
Save configuration area: corresponds to the config

EthercatConfig

X
Scan Update o General Fxpert process data Launch parameters I0 Mappinz COE-Online ESC Reg
Mazter
PLC Master 0ffzet time(us) o = FuncMappingiun® [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.Mast

er station configuration

Params

1 Master Station Configuration
Baziec Configuration

Syne unit ewelefus): (1000 =

Timeout hdd regizter comments

ParamsCopeyr

|:| StartParams 0
I:l ShiftTime
[ ] ThaEEHRR

4k

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 | |

Par ame Expl anati on
Synchro|The communication <cycl esl|mestewesetnatmaosnt &sg
unit cl(that is, the sending data time interva
is set to the same value.
Note: i f 16 or | ess axis slave stati owns
station is connected, it can be set to
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 1
2-5 and 27 for the meaning), and copy them to the target slave station based on the par
of [reference slave station] (the number here refers to station ID). The target slave sta
be selected in full or selected in part.

13



3-3.S |

asvteat i on | 1 st

EthercatConfig

Scan Update

Master

FIC Master

Slave

—StationTD:0 Alias:0 MADHT1105EAL
I—Statinnl]]:l Miaz:0 XINJE-DSEC ...
L StationID: 2 Alias:D XINJE-DSEC . ..

Par am Expl anati on

Scan Scan to obtain the topology of the curr €
XML file locally. | f not, try to read th
temporarerxXMiLs hlm need to stop the PLC.
Not e the scanned sl ave station distingu
the first station, and so on.

Add Add the XML file of the sl aveegtiatedon whih
the Ether CAT / folder under the installat

default configuration of the sl ave statig

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 sl atvhee saattu aln ddrmsne cnuisotn boer dc

[activat e] ( medni[mge tdfvadet]i)yattihen upper
the equipment wil/ not work normally.

14
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34Sl ave 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

Par an Ex mlaga i on

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 debuggiadso can be saved in case of power failu
Please tick the EtherCAT parameter option when downloading the PLC project, otherwise thg
Etherecat configuration data when uploading the PLC project.

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

Activate | The configuration data in the current PLC
of the slave station to Init, and teffdrectto
equivalent to stopping the PLC and then r
meaning of slave station state, see the s

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 w
downloading.

Cancel | Exit the interface without saving, which is equivalent to pressing the X button in the uppe
corner.

15



35.Gener al

Expert process data Launch parameters IO Mapping COEOnline ESC Reg

0ffset time(us): 0

M Watehdog:

Slave Information

State Machine

Error Message

Requested
State

= FuncMappinghum: 0 =

FuncModenle: Servao Module ~

Init

Upload Download Activate Cancel

Par amet e

Expl anati on

Offset time

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

SM watchdog

If the watchdog is selected, it will force set 0x420 (watchdog tinimg) of ESC
register to 1000.

Note: the function of the watchdog is to reset the system when the program ¢
crashes.

Initialzation

Restore all the configuration of th
which needs doadvai dowal oake effect.

Slave information

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

PreOP, OP, Init, SafeO}

Switch the slave station to specified state.

Currentstate

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

Requested state

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

Error messge

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

Function module

It is used to map the EtherCAT slave station to the specified function modul
example, fi the slave station 0 is the servo, the module selection is set as thg
module. At this time, the predefined functions of the motion control module w
associated with some necessary PDO objects. If you want to customize the op|
you can seact user define. At this time, PDO data can be modified arbitrarily b
value of 10 mapping. (note that 10 module is not open temporarily, and its eff
equivalent to user define)

Function mapping
number

Used to bind the EtherCAT slave to the sfiedimodule function. For example, the
are two slave stations, namely, station 0 and station 1. You can set the [fy
mapping number] of station 0 to 1, and station 1 to 0. At this time, the slave stg
is controlled by station 0 in the motionntm| module, while the slave station O

controlled by station 1 in the motion control module.

16



*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 i i i
receive and send messages
Fg;%pSrat|onal the status of only SDO sends and receives message|  Yes - -
SafeOperational the status obnly SDO sends and receives, PDO se
Yes Yes -
(SafeOP) message
. all feasible status of SDO receiving and sending, F
Operational (OP) receiving and sending Yes Yes Yes
Note: the access from the master abawvieomnabbdbetlh@adESEE
any ti me
PDO (process data object) is used to transfer peri o
SDO (service data object) is used to transmit non p:
Command or interface operay oauseramgoE@8M s¢c ammu rsiwg 3
PDI interrupt |
|
:PDI outputtl I PDI output
PDI ! :
i =R
| | |
|
| PDIinputt3 | | PDIinput
DC —5 :
: lnterfUpl_I i |nterrupl_| u
|
MI 2 t4 :shlftTlmel
6 -~ |
® . :
L cycleTime !

-t
|

gl
Communication sequence diagram

Rel ated concepts and key time points are as foll ows

PDI Process data interface

DC Di stributed clock

ESC Et her CAT sl ave station controller

MC U Mi croprocessaor

PDI inteThis interrupt is triggered when the mg

PDI fal |EOF is the completion of acquiring dat 4

PDI risiThe sl ave MCU has obaainech ESE€ current

PDI out fCopy PDO data from ESC to MCU and wai't

DC interTiming interrupt with reference <c¢lock
synchroni zat iroens puonnisti bclyec Ifegr, tirsi ggering
same as Xnet data processing)

DC risifTrigger data processing of each sl ave s

PDI inp{(Copy PDO data from MCU to ESC and wai ts
ti me t3

17



36.Expert process dat a

X

General | Expert process data |Launch parametersz I0 Mapping COE—Online ESC Reg

T synoanazer PDO list
n Sire Type Index Size Hame Sign M
1 0 Mailbo. .. #1600 F.e-:eive FD0 mapping
1 Mailbo #1601 13.0 Receive FDD mapping 2
Ot #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 26,0 Transmit PD0 mapping 4

#1600

[ #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 UINT
#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
Par ame Expl anati on
Synchronization S MO , 1: for the interaction of mail box

manager type input and output are relative to t
Not e:

(PDO (process data object) is used to f{
(2) SDO (service data object) is wused t

PDO Specifies the PDO of the corresponding SM, up to 4 can be selected, asizetli®es no

distribution exceed 24 bytes. (the larger the PDO data is, the longer the transmission time is, and it
be completed in the synchronization unit cycle. Therefore, it is impossible to guaran
stability of data transmission when there are nmelaye stations and each slave station h
large PDO data.)

PDO list Some PDO maps predefined in the servo X
master station to the slave station, 16
transmmttled $§rFrave station to the master

PDO content | The PDO objects to be mapped are specified from the object dictionary, and the objs
periodically exchanged through PDO. (RxPDO must have 6040h, 6660Ah, TXPDO mus
have 6041h, 6061h, 6064h, 606Ch)

18



37Launch parameter

General Expert procesz data Launch parameters [ Mapping COEnline 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); 6AG#hd 6@2-2 are the synchronization unit cycle, 60C%

the value of the synchronization unit cycle, and 6@0& the unit of the synchronization unit cycle, for example,

the default synchronization unit cycle is 100 x%0 that is, 1000us. (this parametet whange 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 dowq.

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 thasameter, 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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381 Mhapping

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 beapped 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 staioes,or will be reported and the address will be
automatically arranged to a non duplicate address.

Parameter types in IO mapping can be divided into-ozdyl (RO) and readavrite (RW). Parameter types can be
seen in CoEDnline. In particular, 6040h (RW3 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 10 mapping, it will be automatically sorted in the order of RxPDO first and TxPDO

later. The corresponding register addresses will alsallbeated in order. If the allocated address conflicts with
other set slave addresses, the unused addresses will be automatically selected.

EthercatBHIES =
o E =W e bR TE EE [#m | ExiciEsE | sehes | M3 | Cob-Online | ESCEFAER
[z || st : HD - [1000 |
FLC Master #il E= ik b5l oy #iE
- | | #xp0d0:00 Control ¥ord HD1000 THT 16 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 #6071 :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 |
26061 .00 Mmisg flparats p\]‘h E.EL'Y HD1042 SINT 8 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 automatical |l y H&lsOs0 OgThheed wruwes et do
shwon as bel ow:
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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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39.CO®nl i nter face

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

COEOnline 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 stasemidhe
left. Double click the RW type object dictionary to make online modification.

COEOnline contains object types:

Object typ Expl anati on
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

0x60000x6fff Cia402 Profile COE object

0x20000x5fff Xinje customized object
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3F10ES€egi ster

ESC refers to EtherCAT slave controller, and ESC register interfaceiigehface 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 Feload
Address Tec Hex Instructions 2
Slave oooa 0 00000 TupekR. .
’—StatinnID 0 Alias:0 MADHT1105EAL ooz 0 00000 Bu1l0
}—StationID:l Alia=:0 XINJE-DSEC ... ooo4 0 (00000 FMMUs supportedSyme. ..
L StationID:2 Alias:0 XKINJE-DSEC ... 0006 0 00000 RAM SizeFort...
0005 0 00000 ESC Features su}:q:mrteﬂA
0004 0 00000 Reserved
0ooc ] 00000 Reserved
000E ] 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 g Welbn Brmlctor Frahl gy hd
A W 4
Bit Value Flag Instx¥:tions
Upload Download | | Activats Cancel

Par amg

Expl anati on

Start addressg

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

flag. R-readable, wwritable, w (CLR)- write as clear as 0.

The meaning of each bit of the register determines the read/write permission accordin

Not e:
not ne

the value modification of
cessary to modify.

S O0me

23
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40bject d(Cotindrn arey

4-1.0bject dictionary area assignmen

All objects are configured in the object dictionary of each group through thi ibflex configuration address
represented by-Bit hex.

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

Object dictionary according to CiA402 Object 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 Userdefined 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 AO000h~FFFFh Reserved

4-2COEommuni cax @@ i & &

4-2-1 Obj ect 11 st
(1) Device information object
Index SubIndex 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 SubIndex 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 5threceive PDO mapped
é é
18h 24th receive PDO mapped
1601h - Receive PDO mapping 2
00h Number of entries
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Index SubIndex Name
01h 1st receive PDO mapped
02h 2nd receive PDO mapped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDG@napped
é é
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
é é
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
é é
18h 24threceive PDO mapped

(3) TXPDO object mapping

Index SubIndex Name

1A00h - TransmitPDO mapping 1
00h Number of entries
01lh 1sttransmitPDO mapped
02h 2ndtransmitPDO mapped
03h 3rdtransmitPDO mapped
04h 4th transmitPDO mapped
05h 5th transmitPDO mapped
é é
18h 24thtransmitPDO mapped

1A01h - TransmitPDO mapping 2
00h Number of entries
01h 1sttransmitPDO mapped
02h 2ndtransmitPDO mapped
03h 3rdtransmitPDO mapped
04h 4thtransmitPDO mapped
05h 5thtransmitPDO mapped
é é
18h 24thtransmitPDO mapped

1A02h - TransmitPDO mapping 3
00h Number of entries
01lh 1sttransmitPDO mapped
02h 2ndtransmitPDO mapped
03h 3rdtransmitPDO mapped
04h 4thtransmitPDO mapped
05h 5th transmitPDO mapped
é é
18h 24thtransmitPDO mapped
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Index SubIndex Name

1A03h - TransmitPDO mapping 4
00h Number of entries
01h 1sttransmitPDO mapped
02h 2ndtransmitPDO mapped
03h 3rdtransmitPDO mapped
04h 4thtransmitPDO mapped
05h 5thtransmitPDO mapped
é é
18h 24thtransmitPDO mapped

(4) PDO object distribution

Index SubIndx Name

1C12h - Sync manager channel 2
00h Number of assigned PDOs
01lh 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 SubIndx Name
1C32h - Sync manager 2 synchronization
00h Number of sulbbjects
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
0Dh Shift time too short
OEh RxPDO toggle failed
20h Sync error
1C32h - Sync manager 2 synchronization
00h Number of sukbbjects
01lh Sync mode
02h Cycle time
03h Shifttime
04h Sync modes supported
05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
0Ah SyncO0 cycle time
0Bh Cycle time too small
0Ch SM-event missed
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Index SubIndx Name
0Dh Shift time too short
OEh RxPDO toggle failed
20h Sync error
4-2-2 Device i nformation
This section describes the equipment information.
Index | Sub Name/Description Range Date | Access PDO Op
Index Type mode
1000h | OOh 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 | Al
Displays the type of alarm (status) that is occurring to the servo driver.
When the alarm does not occur, it vdisplay 0000H.
Do not display warnings.
Bit Content
0
1 Not support
2
3
4 Alarm occurrence defined by AL status code *]
5 Not support
6 Reserved
7 Alarm occurrence undefined by AL status code 7
*1) The "alarm defined by AL status cod&fers to the EtherCAT Communication Associat
Error E800~7, E810~7, E850~7.
*2) The "AL status code undefined alarm" refers to the EtherCAT Communication Asso(
Error E880~7 and the error except EtherCAT Communication Association.
1008h | 00h | Manufacturer device name | - | - | ro | TXPDO | Al
Device name.
1009h | 00h | Manufacturer hardware version | - | - | ro | TXPDO | Al
Hardware version.
Index | Sublndex Name/Description Range DateType | Access| PDO | Op-mode
1018h 00h Number of entries 0~255 us ro TXPDO All
Subindex number for this object. The value is fixed to 04H.
01h Vendor ID | 0~4294967295] U32 | ro | TxPDO | All
Manufacturer ID of EtherCAT. The value is fixed to 00000 556h.
02h Product code | 0~4294967295] U32 | ro | TxPDO | All
Product codeThe value is 10305070h.
03h Revision umber | 0~4294967295] U32 | ro | TXPDO | Al
Product version humber. 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 .

Iamager commylndoOglaht i on t ype

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| 0O0h | Number of used synmanager channels| 0~255 | U8 ro TXPDO | All

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

01h | Communication type sync manager0| 0~4 | U8 [ ro [TxPDO| Al
Set the purpose of sync Manager O.
0: unused.
1: Mailbox receive (masteyt at i onYsl ave station)
2 Mail box send (slave stationYmaster s
3: RxPDO (master stationVYslave station)
4: TxPDO (slave stationYmaster station)
Because sync manager0 uses mailbox to receive messages, the value is fixed to 1.

02h | Communication type syncmanager1| 0~4 | U8 | ro |TxPDO| Al
Set the purpose of sync Manager 1.
0: unused.
1: Mail box receive (master stationVYsl avg
2: Mailbox send (slave stationYmaster st
3: RxPDO (master stationVYslave station)
4:TxPDO( sl ave stationYmaster station)
Because sync managerl uses mailbox to send messages, the value is fixed to 2.

03h | Communication type syncmanager2| 0~4 | U8 | ro |TxPDO| Al
Set the purpose of sync Manager 2.
0: unused.
1: Mailbox receive (mastert at i onYsl ave station)
2: Mailbox send (slave stationYmaster st
3: RxPDO (master stationVYslave station)
4: TxPDO (slave stationYmaster station)
Because sync manager2 uses process data output (RxPDO), the value is fixed to 3.

04h | Communication type sync manager3| 0~4 | U8 | ro |TxPDO| Al
Set the purpose of sync Manager 3.
0: unused.
1: Mail box receive (master stationVYsl avg
2 Mail box send (slave stationYmaster s
3: RxPDO (master stationYslave station)

4:TxPDO( sl ave stationYmaster station)
Because sync manager3 uses process data output (RxPDO), the value is fixed to 4.
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4-2-4 .

PRR@ pi ng

1. PDO distribution object (1C12h~1C13h)
The type of PDO mapping table allocated by syncmanager is 4€&1h to 1C13h objects.

Index | SubIndex Name/Description Range Date Type | Access| PDO | Op-mode
1C12h| 00h Number of assigned PDOs 0~4 us rw NO All
The number of subindexes for this object.
01h Assigned RxPDO1 | 1600h~1603h] U16 | rw [ NO All
Specify theRxPDO mapping object.
02h Assigned RxPDO 2 | 1600h~1603h] U16 | rw [ NO All
Specify the RxPDO mapping object.
03h Assigned RxPDO 3 | 1600h~1603h] U16 | mw | NO All
Specify the RxPDO mapping object.
04h Assigned RxPDO4 | 1600~1603 | U16 | rw [ NO All
Specify the RxPDO mapping object.
1C13h | 00h Number of assigned PDO{ 0~4 | us | mw | NO All
The number of subindexes for this object. The value is fixed to 04h.
01h Assigned TxPDO 1 | 1A00h~1A03h| U16 | mw | NO All
Specify the TXPDO mapping object.
02h Assigned TxPDO 2 | 1A00h~1A03h| U16 | ™ | NO All
Specify the TXPDO mapping object.
03h Assigned TxPDO 3 | 1A00h~1A03h| U16 | mw [ NO All
Specify the TXPDO mapping object.
04h Assigned TxPDO 4 | 1A00h~1A03h| U16 | ™ | NO All
Specify the TXPDO mappingpject.
Subi ndle4h1lhf 1C12h and 1C13h can only be changed
I n addition, the status is the return port code
After the setting is changed, seflehée SOOI
by converting ESM state to Saf eOP.

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 01h,riépresents the information of the mapped application layer object.

ddesxr nomb

Index | SubIndex Name/Description Range DateType| Access| PDO | Op-mode
1600h | 00h Number of entries 0~4294967295 us rw NO All
Subindex number of the object.
01h 1st receive PD@napped | 0~4294967295] U32 | rw | NO | Al
Set the first mapping object.
bit 31 é1¢ 15 é.38 7 é.0
Index number | Subindex number Bit length
02h 2nd receive PDO mapped 0~4294967295] U32 | rw | NO All
Setting method is same to Subindex01h.
03h 3rdreceive PDO mapped| 0~4294967295] U32 | rw | NO All
Setting method is same to Subindex01h.
04h 4th receive PDO mapped 0~4294967295] U32 | rw | NO All
Setting method is same to Subindex01h.
05h 5th receive PDO mapped 0~4294967295] U32 | rw | NO All
Setting method is same to Subindex01h.
06h 6th receive PDO mapped 0~4294967295] U32 | rw | NO All
Setting method is same to Subindex01h.
é é
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24th receive PDO mappe{ 0~4294967295] U32 | rw | NO | Al

Setting method is same to Subindex01h.

18h

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 duplicatebjects. The change of the repeated setting is unknown.

Subindex01H18h of 1600HL603h can only be changed when the ESM state is PreOP and subindex00h = 0. In
addition, the status returns abort code (06010003h).

After the settingeixs numbrege db,f satbitne xdhbi mdad refl
by converting ESM state to Saf eOP.
Index | Sublindex Name/Description Range DateType | Access | PDO | Op-mode
1A00h | 00h Number of entries 0~4294967295 us rw NO All
Subindex number of thebject.
01h 1st transmit PDO mapped 0~4294967295 U32 | mw | NO [ Al
Set the first mapping object.
bit 31 é1¢ 15 é.8 7 é 0
Index number | Subindex number Bit length
02h 2nd transmit PDO mapped 0~4294967295] U32 | rw | NO | Al
Setting method is sanie Subindex01h.
03h 3rd transmit PDO mapped 0~4294967295] U32 | rw [ 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.
é é
18h 24th transmit PDO mappe{ 0~4294967295] U32 | rw | NO | Al
Setting method isame 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 sarh@éoh.

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

Subindex01HL8h of 1A00R1A03h can only be changed when the ESM state is PreOP and subindex00h = 0. In
addition, the status returns abort code (06010003h).

the subindex number of

Saf eOP.

set
to

i s
ng

Afteset hieng
by converti

changed,
ESM st ate
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4-225 . Sync manager (12033A3)Thic hr oni zat

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

Sync manager 2 synchronization (1C32h)

Index | SubIndex 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 | uie | ™ | NO| Al

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

01h: SM2 (synchronized with SM 2 Event)

02h: DCSYNCO (synchronized with Sync0O Event)

02h Cycle time | 0~4294967295 | us2 | m [ NO | Al
Set the cycle of Sync Manager.
Pl ease set it among 500000 (500¢s), ]

value other than the above is set8H (abnormal protection of synchronization cy
setting) will occur.

03h Shift time | 0~4294967295 | us2 | mw [ NO | Al
Offset time.
04h Sync modes supporte( 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 sync0 event supported
This servo driver is set to 001b.
BIT6-5: output offset supported
00b: notsupport
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 Calc and copy time | 0~4294967295| U32 | ro | NO | Al

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

08h Command |  0-65535 | U16 | ro | NO | Al
Not support

09h Delay time | 0~4294967295| U32 | ro | NO | Al
Not support

0Ah SyncO cycle time | 0~4294967295| U16 | ro | NO | Al

When DC SYNCO (1C3201h=02h), the value of ESC register 09A0h is set.
Except DC SYNCQO, the setting is O.

0Bh Cycle time too small | 0~65535 | U16 | ro | NO | Al
Not support

0Ch SM-event missed | 0~65535 | U16 | ro | NO | Al
Not support

0Dh Shift time too short | 0~65535 | U16 | ro | NO | Al
Not support

OEh RxPDO toggle failed |  0~65535 | U16 [  rmw [ NO | Al
Not support

31



20h

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

Sync error

This settingvalue is a reference value, not a guaranteed value.

Sync manager 3 synchronizati@C33h)

Index | SubIndex 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. Naue is fixed to 20h.
01h Sync mode | 0-65535 | 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.
Pl ease set it among 500000 (500¢s), ]
value other than the above is set8H (abnormal protection of synchronization cyj|
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 theommunication cycle that can be set.
06h Calc and copy time | 0~4294967295| U32 | ro | NO | Al
The time from SM2 event, syncO event to ESC read completion.
This time can also be extended when there is a deviation in the signal.
08h Command | 0~65535 | ule | ro |NO [ All
Not support
09h Delay time | 0~4294967295 | U32 | ro [NO  [AI
Not support
0Ah SyncO cycle time | 0~4294967295 | U16 | ro [NO [ Al
The same value with 1C3ZAh
0Bh Cycle time too small | 0~65535 l uie | ro [NO [ Al
Not support
0Ch SM-event missed | 0~65535 | ule | ro |NO | All
Not support
0Dh Shift time too short | 0~65535 [ uie | ro [NO T Al
Not support
OEh RxPDO toggle failed [ 0~65535 fuite | w [NO JAI
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 (SYNCO event synchronization)

synchronization method

Features

of the first axis

Synchronize the time information ¢ High precision, need toompensate at the ma
other slave stations based on the ti station side

The specification of DC synchronous mode in this servo driver is as follows:

Syn®
eve

| Syn®cycle timé& rw®

nt -
1 1C32h  sul®2h ( cycle tim§d rwO

Syn@
event

|
| |
| Frame !

" address 09A0h~09A3h" 1
1C321  sukHsh (Minimum cycle timgd ro0 | |

|
1C324  sutD3h ( shift imed rwo l
FromSynd to Input Lagch |

Input Latch

produc)

|
<—’|<—> \OutputVellIid

L

e | |_'I User shift timeThis product is not

1C32h sulD3h ( shift timed roO |
From SYNCO to outputValid(Fixed as this?

- 1C33H : sulpeli Calc and copy tinfe d

: correspondéd =0~ I
ro0
|
|
|
|
|
|
|
|
|
|
|
|

L 1C32H sutd9 Delay timé © roO

1C32H suldeH Calc and copy tinie d roQ

2. SM2 (SM2 event synchronization)

synchronization method

Features

Synchronize with RxPD(
receiving time

No transmission delay compensation accur
difference

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

The specifications of SM2 synchronous mode in this servo driver éodoaes:
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SM2 SM2

event event
| |
| 1C32H sutd2h (cycle timgd rwO |
e )

v
|
|
|

1C32H  sutD3h ( shift timed rwO

|
|
|
]
[ 1C32H  sutD5h (Minimum cycle tim@d roQI I
'
|
|
r FromSM2 to Input Latc :
|

User shift timeThis product is not

: Input Latch |_: correspondéd =0~ |

: - 1C33n : sulDeli  Calc and copy tinfe 0 ro(f)

: ' :
i
|
|
|
|
|
|

1C32H  sukd3h ( shift imed roO
‘_ From SM2 to outputValid(fixed as this

|
|
produc) |
|
|
‘4—»' ::I\Output Va:llid

! - 1C32H sulDH Delay timé & ro®
1C32H sulDel Calc and copy tinde & ro®
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4-3.Dri ver POabODO®~xXxEHKFF

4-3-1 Obj ect |1 st
Index SubIndex 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 torque
6072h 00h Max torque
6073h 00h Max current
6074h 00h Torgque 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 sukindex supported
01h Min position range limit
607Bh 02h Max position range limit
607Ch 00h Home offset
607Dh - Software position limit
00h Number of entries
01lh 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

35




Index SubIndex Name
6086h 00h Motion profile type
6087h 00h Torque slope
6088h 00h Torque profile type
608Fh - Position encoder resolution
00h Highest sukindex supported
01h Encoder increments
02h Motor revolutions
6091h - Gear ratio
00h Number of entries
01lh Motor revolutions
02h Shaft revolutions
6092h - Feed constant
00h Highest sukindex 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 sukindex supported
0lh Profile jerkl
02h Profile jerk2
60B0Oh 00h Position offset
60B1h 00h Velocity offset
60B2h 00h Torque offset
60B8h 00h Touch probe function
60B9h 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 sukindex supported
01lh 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 SubIndex Name

6502h 00h Supported drive modes

4-3-2 . PhSver Dri)sepefydtiemd i on

According to the user command or abnormal detection, the state transitiorP@iSheessociated with the power

control of the servo driver is defined as follows.
Power off or reset

Start » o

A 1
|
[ * 0: After the control power is put :
: into operatioch Auto skip0” :
: Not ready to switch on i
! (Initialization not in state !
1 |
: 1: After initialization (Auto skip1) :
| |
| . |
! SW'tCh on 15 fault reset i
| - Disabled <1 Fault !

oy . . |
| > (Inltlal_lzatlon < (alarm status i
! completion status I ‘
| |
! Shutdowh 2] 7 disable i
|
i voltage :
| 1
! Ready to switch o ;
[ (main powerOFF) i
|
‘ 1
| . |
N OO I I Switchoh 3 { ~® __|.-_1__} 14 Deceleration i
| .
! 6 Shutdown processing !
i completed i
! , Switched on (auto [skip2) !
| Disable Disable (servo ready or |
i voltagé 12 voltage. 10 servo enablg off ‘
| |
! Quick stop active Fault reaction |
| . .
i (Deceleration enable active _ :
m ] processing [~ operatioh 4 |5 disable I ] (Decelerz_itlon 1
: \ operation rocessin ‘

|

! 16 _enable > . i
| 0
‘ Operation Operation enableq 8 shutdown ‘ :
! — (servo stait 13 error occurs !
: 11 quick stop 9 disable voltage :
| |
| |
| |
| |

After migrating to operation enabled(servo is enabled), please increase the time to more than 100ms and input the
action command.

Thefollowing 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 staias been converted and then send the next migration instruction).

PDS conversion Event Action
0 | AutoskipO After the power supply is put into operation, or al After the powersupply is put
the application layer is reset, it will automatica into operation, or after th
migrate. application layer is reset, it wi
automatically migrate.
1 | Autoskip1l Automatic conversion after initialization. Communications arg
established.
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2 Shut down The condition of receiving the shutdowstruction. | Nothing special.
3 | Switch on When the power supply is on, the condition| Nothing special.
receiving the switch on command.
4 Enable operation| The condition of receiving the enable operat The drive function is effective
instruction. In addition, all previous s€
point data are cleared.
5 | Disable operation The situation of receiving the disable operat Invalid driver function.
instruction.
6 | Shutdown When the power supply is ON, the condition| Nothing special.
receiving Shutdowninstruction. Check out th
condition that the power supply is OFF.
7 Disable voltage | The condition of receiving Disable volta¢ Nothing special.
instruction. The condition of receiving Quick st
instruction.
When the ESM status is PreOP, SafeOP or 6¢
condition of migrating to init.
8 | Shutdown When the power supply is ON, the condition| Driver function is invalid.
receiving Shutdown instruction.
9 Disable voltage | the condition of receiving Disable voltaq Driver function is invalid.
instruction.
10 | Disable voltage | the condition of receiving Disable volta¢ Nothing special.
instruction. the condition of receiving Quick st
instruction.
When the ESM status is PreOP, SafeOP or OP
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 v| Driver function is invalid.
of 1, 2 and 3, and the quick stop action is comple
When the quick stop selection cosethe set valug
of 5, 6 and 7, and the quick stop action is comple
the condition of receiving disable volta
instruction.
Check the condition that the power supply is off.
13 | Error occurs Abnormal detection. Execute Fault reaction functior
14 | Auto skip 2 After the abnormal detection and deceleraf Driver function is invalid.
processing is completed, it wil be migrat
automatically.
15 | Fault reset The situation of receiving the fault result instruntj If the fault factor does not exis
after the fault is removed. reset the fault status.
16 | Enable operation| When the quick stop selection code is the set v| Driver function is alid.
of 5, 6 and 7, the condition of receiving Ena
operation instruction.
4-3-3. Cont(@®4whor d

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

word).
Index | SubIindex| Name/Description Range DateType | Access PDO Op-mode
6040h | O0h 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 eo gs ev SO

fr = fault reset
€0 = enable operation

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

38



(control mode based on bit) gs = quick stop
h = halt ev = enable voltage
S0 = switch on
bits of the controlword
bit7 bit3 bit2 bitl bit0 .
CLMMTET 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 operatior, 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 lgic 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 thaherent 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 sqtoint absolute /elative change set immediately new setpoint

pv - : - -

tq - - : :

hm - - - start homing

csp - - - -

csv - - - -

cst - - - -

434. StaGOdwar d

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

Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
6041h | OOh Statusword 0~65535 ul6 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 S0 rsto
r = reserved (not corresponding) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on
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Bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switched on/ready to switcbhrdiim PDS
status according to this bit.h e

foll owing s

hows

t he

status and

rel at «

StatusWord

PDS State

XXXX XXXX XOxx 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 XOxx 1111 b

Fault reaction active

Error (alarm) judge

XXXX XXXX XOxx 1000 b

Fault

Error (alarm) status

bit4 (voltage enabled): In case of 1, it means that the power supplyev@tagplied 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 O.
Please excute other bit logic and the opposite actions.
bit7 (warning): In the case of 1, a warning is occurring. Whkaming, 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 $tede=SM 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 bit13 bit12 Bit10
pp following error setpointacknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

bitl1 (internal limit active): The main reason for the internal limit is that the bitl1 (internal limit active) of 6041h
(status word) changes to 1.
bit15,14 (reserved): this bit is not used (fixed 0).

4-3-5Contr ol

mo d e

1. Supported drivenodes (6502h)

This servo driver can confirm the supported modes of operation according to 6502h (supported drive modes).

setting

Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
6502h | O0h Supported drive mode| 0~4294967295 U32 ro TxPDO All
Supported Mode of operation.
A value of 1 indicates the mode supported in this mode.
Bit information
31é16 15610 9 8
r r cst csv
0 0 1 1
7 6 5 4 3 2 1 0
csp r hm r tq pv r pp
1 0 1 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 tq YES
5 | Homing mode hm YES
7 | Cyclic synchronous position mogq csp YES
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8 | Cyclic synchronous velocity mod csv YES
9 | Cyclic synchronous torque modg cst YES
2. Modes of operation (6060h)
The control mode is set through 6060h (modes of
Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
606Ch | O0h 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 assign - -
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 - -

Because 6060h (modes of operation) is default = (no mode change / nasaighed), please set the control
mode value to be used after the power is put into operation. When the set value of 6060h is 0 and the set value of
6061h is 0, if the PDS state is migrated to operation enabi@8] Econtrol mode setting abnormal proic}

occurs.

ope:

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

Index

SubIndex

Name/Description

Range

DateType

Access

PDO

Op-mode

6061h

00h

Mode of operation display

-128~127

18

ro

TxPDO

All
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Current control mode.

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

0 No mode changed/No mode assign - -

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 - -
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oMot i1 on 1T nstruct. n
51.S ngl e axis function
51-1Instruction | i st
Instruction Function Chapter

A_PWR Axis enable 5-1-2-1
A RST Error reset 5-1-2-2
A_WRITE Modify the electrial 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 Absplute position  continuou 5.1-2-9

- motion
A _CMOVER Relativeposition continuous motiof 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 Simplerelativeposition 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 torgue control motion 5-1-2-22
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51-2.Instructions
5-1-2-1.Ax i s & Aa P MR
(1)Overview
Enable the servo axis.
AXi s BAaBWR]
Execut/ Normally open/cloSuitab XDHXLH
condit model
Firmwa V3. 6anldb above Softwa 3. An4 above
(2)Oper and
Operan Function Type
SO Output state word start|lé&@it, single wor
S1 Qut put state bit start Bit
S2 AXi s output terminal nu|/léit, single wor
3Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|/ DY/ DM | DS K/H| I ODOQDX|Y | M | & | T | C
SO 0 | 0O 0 0 0 | 6 0 0
S1 0
S2 0
*D means D, HD; TD means TD H$A@BNHT DHSDOD Drd amesa nCsD, D NH CaDn
means DS and MHSHM,M SR nSH e ah snieTa;n sC means C, HC.
(4) Function and action
| MO & G &
| /| |A_PWR DO M1 KO
, SGpecifies the output state word start address
, Skpecifies thet coadpuesstate bit star
SZpecifies the axis terminal number
., When MO is set to axm,5 era lmlnada tsive ttchhe aohf@hesaib | MO sitsa
set to off, turn off the enabling of S2 specified
Af ttehre i nstruction is exec@DkO6O0POBVOENSHLt &DIi AN sing
(5) Not e
I A_PWRs used morwditltlhanauosnecedoubl e coi l conflict
The [command rel ated] parameters can be mdrminrtteor ed
on
, The soft |limit willaxhbs dertabtedd only when the
A PWR doeaxnel abedpetr ror codes
, The emxddes note reeaadlted.b
(6) Rel ated parameters
OQut pult Par anemt Data t\ Uni t Not e
par ame
SO ErrCod I NT16U - Command erro
State p|Par anemt Data t\ Uni t Not e
S1 Pwr St a BOOL - Enabl ed st
Axi s ny Par anemt Data t\y Uni t Not e
S2 AXi s Il NT16U - AXi s number g
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(7)) Sequence diagram

Enable __|

Enabled J

B8 Application
Enable the axis KO:

L

\ '\\/I\O \
‘ 1T ‘

A_PWR HDO M1 KO H

When there is no axi s
the st atD20 h@d@ hNonf2 0tOh*e

error, when
corresponding
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5122 Er r ord A eR®T

Q) Overview

I n case of single axis error, release the axis erro
Error[ A eRsSTt]
Execut Rising/falling ed Suitab XDHXLH
condit mod el
Firmwal|V3. 6anldb above Softwa/3. @an4d above
(2)Oper and
Oper an Functi on Type
SO Output state word start|lé&it, single wor
S1 Qut put state bit start Bit
S2 Out put axis terminal nu l1éit, single wor
3 Suitable soft component
Oper ¢ Wor d coanfptonent Bit soft ¢
System Cons| Modu System
D FD TD | CD | DX/DY DM | DS KIHIITOOQD X | Y| M | & | T | C
SO 0 | 0O 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$A@BNHT DHSBCD Drv amea nCsD, D NH CeDr
means DS and MHSHM,M SR nSH e ah snieTa;n sC means C, HC.
@ functionSantdabkteéeisaft component
| MO & D &
| M | A_RST DO M1 KO
SGpecifies the output state word start address
, Skpecifies the output state bit start address, oc
SZpecifies the axis terminal number
., When MO changesn,f remheafsfe t hes egpeai fsitead ebyofS2.h eA
releasing the error state, S1 is set to on;
After the command i s eDROOWi0e ), AdGOet e ngll v ea xd tsa tsit
or :1 &Xiadbd felfl: ax aisdne.
(5) Not e
The commaindg e sreids ibnyg tehdege, whi ch wi || only perforn
coiid triggered
ARSTommand can clear the alarms allowed to be cle
the errorrs ®inde hlee fdo B& eesxtercuuct tiinogn
, Please confirm that the corresponding error has b
After the command is executed successfully, t he
necessary, pl ease manually set the status bit to
(6) Rel ated parameters
Out pu Par ame Data ty Uni t Not e
par ame name
SO Err Cogc I NT16U - Command error
State p Par ame Data ty Uni t Not e
name
S1 Done BOOL - I nstruction ex
S1+1 Busy BOOL - The instructio
S1+2 Error BOOL - I nstruction ex
Axis ny Par ame Data ty Uni t Not e
name
S2 AXi s I NT16U AXi s number st
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(7)Sequence diagram

Triggered command Triggered command

~

l
execute__| | i

Done

Busy

Error

1

Error in command execution process

eBaiswt i on

Not e:
The command i s Bursyiggrealedi Wmsle ttthkee command
signal i sDonrees esti ganmadl tihse s et
When there is an error Brurroirn gs iignnsatlo tutcg ri et ggrxaelcut & 0@
corresponding error code is output.

B Application

Clear the error state of axis KO:

| MO
M A_RST HDO M1 KO 4
When the aksearmadRienne 0 +=2)0t0h*eN a xd ssn elrea oal eared t hroug
A _RYTpl ease check t he Op00@spHhm ROV, eamdr theme cl ea
confirming that the error has dwiethc hednotve dt)he amuwn 1 ihr
Bef Ar RST Af tAe RS T

PLC1-ER%=1 B x PLC1-EBER o x

VRSl ~ BN S B s - YEEl] ~ | B S ke ffees =

s snE E OB 2 snE miE E R 2

020000 7 By, 020000 0 By,

020001 2006 (BB 1. .. 020001 0 Bl ..

m OFF fz @ - hFTRRIH M 0N fz | - thiTRRTh

2 OFF fu - thiTeh OFF fu | - T

M3 OFF fz | - TR M3 OFF i | - thiTER
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5123 Modi fy the ebAcWRIOGEEI position

(1)Overview

Modify the axis present position
Modi fy the el AdcWRI1 d&] position
Execut Rising/fallciong ed Suitab XDHXLH
condit mod el
Firmwal|V3. 6anldb above Softwa 3. An4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/6dit, 4 words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0 0 0 0 | 06 0 0
S2 0
S3 0 0

*D means D, HD; TD means TD HSNQBDnNHIT DHSOCD Dk amea nCsD, D NH CaDn
means DS and MH$HM,M St nSH $ne ah sntkTan sC means C, HC.

4 Function and action

| M } A_WRITE DO D50 M1 KO H
SGpecifies input paramet®t~SQ#a5t address, occupie
, Skpecifies output state word start address
SZpecifies output state $2+S3+tart address, occupi
Specifies axis terminal number

WheMOi s fOFFMON modi fy the S3 s pech2f0i0e4dd H2XBUNNpr e s er
axis nusbarts from 0)
After executing the instr(bZ@0@h+42 @DidN e nott atciham gsi |

(5) Rel ated parameters

|l npul Par amet ¢ Dat a Uni t Not e
par am
SO Positi FP64 CommanTarget position
uni t
S0+4 Mo d e I NT 16 - Positi*on type
Oabsolute
Lrel ative
S0+5 Buf ferN I NTL1E€ - Buf fefF mode
O:break in
Lbuffer
(Cannot rs uwphpo rntow)
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod/ | NT1¢€ - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
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S2 Done BOOL - I nstruction executi (
S2+1 Busy BOOL - The instruction is |
S2+2 Error BOOL - I nstruction executi (
AXxi s| Paramet ¢ Dat a Uni t Not e
numb ¢
S3 Axi s I NT16€ - Axinssmber starts fro
*Not@&bsqghaewepr es eenSi0 npausti tviad ru e .
Rel ati ve, new present +B@®sputowvafueld present posi

(6) Sequence diagram

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

1

Error in the instruction execution proces

Not e:

The command i s Basyggegem!| Wihaln sthiee command exXBesuti on
signal i sDonrees esti ganmadl tihse s et

When there is an error Hruroirngsiignsatlotulcdr et grxaelcut & 106
corresponding error code is output.

(7) Application

Modi fy the axis present position:
‘ MO
| M } A WRITE DO D10 M1 KO H

When absolsuealee cntoedde tios modi fy the position, the con
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Status parameter M

Data type
0 FP64
absolutely INT16U
0 INT16U

INT16U

BIT
BIT
BIT

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

Before the instruc Af ter the instruct
srE upE E Q) E2E srE MRE 4 2t
D20016 | 10000 §9...1... #HoEELE 120016 0 9. 1. 0 EE
D20044 | 10000 F9...[1... OB IEGE 120044 (IR S T OIS E

Note: before the command is execwatfdd,r tatbedodNRll iFeEmto dpe
execwtetde the target | ocation parameter to the curr

When the relattieed tmodmodisf welt he position, the commar

50



Status parameter

Data type

FP64
INT16U
INT16U

INT16U
BIT

BIT
BIT

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

P

10000,

snE upE EO§ 2 swE GrRE OB 8

D20016 | 10000 &9...1... HSTELE D20016 | 11000 E%...1... H0RENDE

020044 | 10000 Y...[1... OB IELE D20044 | 11000 Y. (1. ORI &

Not e: before executing the commandfteéeheexaecuterinhg po:¢
A_WRI,fTlEe current position changes to the original
position i 000, plus the original position
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51-2-4 Mo di fy t he 0&Ao0 MOIMEI mo d e
(1)Overview
Modify the (6cOoh&Ir od p aoidfei ed axi s.
Modi fy the][dAoMODE] mode
Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |
Firmwal|V3. 6anldb above Softwa/3. @n4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start al|léit, single wor
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu l1éit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C
SO 0|0 0 0 0|60 0 0
S1 0|60 0 0 0| 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$S@BNHT DHSDOD Drd amesa nCsD, D NH CaDn
means DS and MH$HM, M SR nSH e ahh snteTa,n sC means C, HC.

4 Function and action
| MO (s & (2 (&
M } A_MODE DO D50 M1 KO H
SGpecifies iaputagdremeter st
, Skpecifies output state word start address
SZpecifies output stat e&2b-iSt2+2t art address, occupi
SIpecifies axis terminal EnlmbbésT asxpiesci fi ed axi s,
., WheMOi s OF&EMOtNNhe contr oclormoedsep oonfdi Si33 swiis chembeéem S
mo d e
The control mode sel ectEitthrpalaaad@dtedmhef er t o sl ave
, After the instruction (DX00EXEgutt N aued estsatnigdre wixlil

(5) Rel ated parameters

| npul Paramet ¢ Dat a Uni t Not e
par am
SO Mo d e I NT 16 - Target mode
The mo d e selection
st aEf bepacraa @@ t6
OQut p| Paramet ¢ Dat &p Uni t Not e
par am
S1 ErrCod| | NT1¢€g - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction executi (
S2+1 Busy BOOL - The instruction is |
S2+2 Error BOOL - |l nst reuxcetciwtni on error
AXxi s| Paramet ¢ Dat a Uni t Not e




numb ¢
S3 AXi s I NT 16 - AXi s number starts f

(6) Sequence diagram

Triggered instruction Triggered instruction

X

Execute |_| —|

Done

Busy

Error

Error in the instruction execution proces

Not e:
The command i s Basyggegem!| Wihaln sthiee command exXBesuti on
signal i sDonrees esti ganmadl tihse s et
When there is an error Hruroirngsiignsatlotulcdr et grxaelcut & 106
corresponding error code is output.

(7) Application
Modi fy the axiCSVwdaretrol mode to
‘ MO

i

A_MODE HDO HD2 M1 KO H

The instruction configuration is shown as bel ow:
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Status parameter

M1

Data type

INT16U

INT16U

BIT

BIT
BIT

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

Not e:
speci
mo d e

f
s

i
e

f
e
t

d
j.

t he
axi

ng

command

s wi |
det ai

[
| s

i s executed su

change
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51-2-5St op ®MAt BT®P

(1)Overview

Deceleratmemgesrnopedimo@ei on axi s.

St op Mmét ISTGOP ]

Execut Rising/falling ed Suitab XDHXLH

condi t mo d e |

Firmwal|V3. 6anldb above Softwa 3. An4d above

(2)Oper and

Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu l1éit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0O 0 0 0 | 06 0 0
S2 0
S3 0 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SR nSH e aT) snteTan sC means C, HC.

4 Function and action

| i } A_STOP DO D50 M1 KO H
SGpecifies input paramet elSO0stS®&H®8 address, occupie
Skepcifies output state word start address
SZpecifies output state $2+S3+tart address, occupi
SIpecifies the axis terminal number
When MO changemrs, frioen 9fdp t@action is performed for
mode is specified by SO0 + 8. ik inh thetHecdbeerher
the command is executed, andtatker Ao mmancse dree e
completed, the axle is in the static state, and o]
When it is executed in decel B20a0t0GOoiN) sbdOP*t mMmede| avh
during deteperatbpnand the single axis state afte
(5) Not es
The actual s plesdfdk Itehiegtatxdirs | arger one beween presen:

A _STOP deceleration speed
The decel eration stop pr ooctehsesr ccaonmmnoatn db e biuntt ecrarnu pbt
St op cdomman

Thi s i nstruction has hi gher priority than other
instructions during the execution of the instruct,]
I n the decel er at iocomp asrteodp wriotdhe ,t et dweicddl ebreatci on i n
of the executing motion command, and finally dece
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(6) Rel at ed

parameters

| npu] Par amet ¢ Dat a Uni t Not e
par am
SO Decel er FP64 CommanTarget decel eration
u n/i’st
S0+14 Jer k FP64 CommanTarget jerk, the chaia
u n/idst acceleration/ decel e
S0+8 StopMo( I NT1€6 - Stop type
O:Decel eration stop
IL.Emergency stop
2Emergency s terpahalnd
Out p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod/ | NT1¢€ - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction executi(
S2+1 Busy BOOL - The instruexaowntad I
S2+2 Abort BOOL - | nst riuscnttieornr upt ed
S2+3 Error BOOL - I nstruction execut i (
Axi s| Par amet ¢ Dat a Uni t Not e
numb g
S3 Axi s I NT 16 - AXi s number starts f
Stop type description:
Decel eration stop
Decel er at e atnidshepcted pe raatt itohne. sleft t he decel eration is O
deceleration = def &SFI®O 8Baxi Mmemade de ld@&ir®0A IeBIktei on per

i nstrAucviELOM@WElI STO®N exampl e:

During deceleration stopxecute the command and report an e

A_VELMOVE

MO

Busy

Done
i
— Velocity ! l

Command executié%omman!executio
completed

|
|
|
|
|
T
|
|
|
|
|
|
|
T
|
|
|
|
|
T
|
!
|
|
!
|

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

|

56



Emergency stop
When the command axi wenxeedci uatteedl,y.st op t he
Note: ¢$thep miommeodni ately will damage the machinery.

MO

Done

Position

Velocity

1

The position when triggered is the position where the axis ¢

Emergency stop and turn off enabl e
At the same time of emergeaxiysstop, turn off the
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51-2-6 PAaud & _ HAQT

(1)Overview

Decelerate andxissop the moving

Pau[sfe HALT]
Execut Rising/falling ed Suitab XDHXLH
condit mod el
Firmwal|V3. 6anldb above Softwa 3. An4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu l1éit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS K/H|IT OQDX|Y|M | & | T* | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0O 0 0 0 | 06 0 0
S2 0
S3 0 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDn
means DS and MH$HM,M St nSH $ne ahh sntkTan sC means C, HC.

4 Function and action

‘ MO @@@@

| M } A_HALT DO D50 M1 KO H

., SGpecifies input parameteiSO0stS®&+8B8 address, occupie
Skpecifies output state word start address

., SXpecifies output state $2+S23t4art address, occupi

, SIpecifies axis terminal number
When MO chaniges, ftbm dfeftel eration stop action is
the deceleration stegp process can be interrup

After the command is eDROO00DeMN), BB E ngi MeEelcee | exiad i vt
single axis state switches to 1 after axis stop

(5) Rel ated parameters

|l npul Par amet ¢ Dat a Uni t Not e
par am
SO Decel er FP64 CommanTarget decel eration
u n/i’st
S0+4 Jer k FP64 CommanTarget jerk, the cha
u n/idst acceleration/decel e
S0+8 Buf ferN I NTL1E€ - Buf fer mode
Oi nterrupt mode
Lbuffer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 Err Cod| | NT16 - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
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S2 Done BOOL - I nstruction executi (
S2+1 Busy BOOL - The instruction is |
S2+2 Acitvdg BOOL - Commandcaoantdeol

S2+3 Abort BOOL - I nstruction interruf
S2+4 Error BOOL - I nstruction executi (
Axi s| Paramet ¢ Dat a Uni t Not e

numb ¢

S3 AXi s I NT 164 - AXxi s number starts f
Not e:

The relationship betweed_ WMOVEWAplatbbseoenrbalf2dirf emks.ha|
(6) Sequence diagram

Trigger the instruction

Execute |_|

Done
Busy
Active
Abort
Error
Execute other instructions in interrupt moc
Not e:
Generally, after th&8usymamhdei si gnalggened,

At
it

executed.

ot her wi se Wi

Trigger the instruction

|
:

tbbpe samgn aéwnkelsl

I not reset aut omat i

srhees.e tDoonn |y

cally

sehe
after t

and

he ¢

When the instruchufrmedes atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. Af ttehBa g2y da tekvee ugii gmalod wihlel
thDmne signal will be set.

When a new instruction is triggered BusyiAmtdnvreupti gma
are reset i matkedritatsilggnalndi & heet .

When there is an eHBrmomr isn gtntad demmand, otthher signal s
code is output.
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51-2-7Abs ol ut e p odsA tMOWB Anot i on

Q)1 nst rouvcetri voine w

The instruction moves in an absolute position, wh i

instruction during the movement.

Absolute pdsAl tMOOVrE Aot i on

Execut Rising/falling ed Suitab XDHXLH

condi t model

Firmwal|V3. 6anldb above Softwa/3. an4d above

(2)Oper and

Oper an Functi on Type

SO |l nput parameter start a|/64d4it, four words

S1 Qut put state word start|lémit, single wor

S2 Out put state bit start Bit

S3 AXi s output terminal nu|/lédit, single wor

3)Soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System

D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C

SO 0 | 0O 0 0 0 | 06 0 0

S1 0 | 0 0 0 0 | 0 0 0

S2 0

S3 0 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDrn

me

ans DS and MHSHM, M SR nSH e afh sntetTansC means C, HC.

4 Function and action

‘ MO & D =

| MM }A_MOVEA DO D50 M1 KOH
SGpecifies input paramet elSOstS&OHR2address, occupie
Skpecifies output state word start address
SZpecifies output state $2+S3t4art address, occupi
Specifies axis terminal number
Absol ute posietifornom sz etrhoe pdoiisnttantco target position
For example, the current position is 1000 and the

the motor wants to movtehaebsolt htee t pogieti @) nti t(ine:

pul ses at the current position.

When MO changes from off to on, move the absolute
the speed is SO0 + 4, the acceleratieok S $016. 8 Wh
comand execution is .completed, S2 is set to on
When SO0buf fiPe2d el par ameter i s set to O, the curre
i nstr.Whteino rSOb u+H mzedt e | parameter is set thduldreeade i
after triggering, and the cached instruction 1is
i nstructionGnloyse ciomytl red etdf. atnh ec asna nbee acxaic hed

After the command i s eD2e0c0Wtle &), 2C0e*t ke ngl avaxsbatit
movement, and th09I00Mg Ne 200i*s het atavé station is
movement .

The direction ipardaenieetremmi nteadr gbeyt tahbes ol ut e posi ti
positive when the target position is greater t
position is |l ess.than the current position
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(5) Rel at ed

par ameters

| npu] Par amet ¢ Dat a Uni t Not e
par am
SO Posi ti FP64 CommanTarget absolute posi
uni t
S0+14 Vel oci FP64 CommanTarget speed
uni g
S0+8 Acceler FP64 CommanTarget acceleration
u n/Et
S0+1 Decel er FP64 CommanTarget decel eration
un/Et
S0+1 Jer k FP64 CommanTarget jerk spbeerde §
un/st of acceleration and
SO0+2|Continug | NT1E€ - Continuous updtag mp o
S0+2 Direct| I NT1E€ - Di r e toito rs.utppropg drear i |
Opositive direction
llnegative direction
2shortest path
:urcrent direction,
previous movement di
S0+2 Buffern | NT1G6 - Buf fer mode
Ol nterrupt mode
Lbuffer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod/ | NT1€ - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction executi(
S2+1 Busy BOOL - The instruexdownmtdd I
S2+2 Activeg BOOL - Command under contr
S2+3 Abort BOOL - Il nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction execut i (
Axi s| Par amet ¢ Dat a Uni t Not e
numb g
S3 Axi s I NT 16 - AXi s number starts f
Not e:
acceleration and decel er aatxidosr i rmef laecccte ltelreat s pene ca nadh
change per @sxdomidng factcheel erati on and decel eration.
acceleration and deceleration, that is, the change
to the target value. Whes aoacasdingetoappeopactaak ¢i
(6) Sequence diagram
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Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:
Generally, after th&usymammnddei si gnalbgened, sehe and

executed. At tbhhere saimgnaéwikelsl srhees.etDoonl y after the ¢
otherwise it will not reset automatically

When the instruchuwufrmedes atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. Af ttehBa g2y da rekvee ugii gmalod wihlel
t hDmne signal will be set.

When a new instruction is triggered BusyiAmthdvreu psti gma
are reset i matkedritatsilggnalndi & hseet .

When t herrreori si nant hekr coammainginalt hies set, other signal s
code is output.

(7 Application

The current positiont ©of r engahdow € dit oi st h2e0 O0g s i & ni o tohf e
nstruction A_MOVEA at. tAhfet esrp ereodvi anfg 5 00 Ot hpeu Itsaersg/est |

i
the position of 20000 pulses at the spee@OOofpstolOs0eds /¢
andjtehé& i spsseddD 0 pul ses/
I n absolute position mode, the motor position diagr
start position target position
| | | -
2000 10000
g absolute § present
' position 10000 position/pulse
number
The target position in the command is the absolute
positlOmOmfpul ses requires setting the target posit
pul ses requires setting the target position 20000.
The | adder di agram of absolute position mode is as
MO
| } APWR HDO M1 KO }
M2
i | A_MOVEA DO D50 M3 KO }
M3
M }A_MOVEA D100 D150 M11 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,

Not e:t ufrinr sotn t he enRWRecommamwdgh When M2 is turned f
position 1 with the parameters set in the fi M8t com
of the commandtios onuyr seAd tMOR/oEBeatfofi yger ed, and final/l
2 with the parameters set in the second command.
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The execu

20000 4

15000 +

10000 4

5000 -

5000 4

3000 4

tion position curve is as

foll ows:

---------

........

Targetlp/_/

/

Start
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5-1-2-8.Rel ati ve p®Ai_ tMOVERmot i on
(1)Overview
The instruction moves in a relative position, whi c
instructi novememnmnhg the
Rel ative ppdi MOVERMOLt i on
Execut Rising/falling ed Suitab XDHXLH
condi t model
Firmwal|V3. 6anldb above Softwal/3.47.and above
(2)Oper and
Oper an Functi on Type
SO |l nput parameter start a|/64d4it, four words
S1 Qut put state word start|lémit, single wor
S2 Out put state bit start Bit
S3 AXi s output terminal nu|/lédit, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonent Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C
SO 0 | 0O 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$@BDNHT DHS DD Drd amesa nCsD, D NH CaDn
means DS and MH$HM,M SR nSH $e ahh snteTansC means C, HC.
4 Function and action
MO & D (52 (D
| MM ‘A_MOVER DO D50 M1 KOH
SGpecifies input paramet elSOstS&OHR2address, occupie
, Skpecifies output state word start address
., SXpecifies output state $2+S23t4art address, occupi
Specifies axis terminal number
, The relati vestpeomsdda ifornomst téhecuwrirent position to th
For exampl e, if the current position is 1000 and
the current position, and the final position is 4
When MO changes from off to on, move the relative
the speed is SO0 + 4, the acceleratieok S $016. 8 Wh
command executi osn siest ctoompolne;t ed, S2 i
When SO0buf fie2d e parameter is set to O, the curre
i nstr.Whteino rSOb u+H mzedt e | parameter is set thduldreeade i
after triggeriinmgst rauncdt i tome i cacehxeedcut ed after t he
i nstructi onGnloyse ciomytl red etdf. atnh ec asna nbee acxa csh e d
, After the command i s eD2e0c0wWtle ¢y 200e*t kBé ngl avaxssati
movement, and thR209iI00Og Ne 200i*s haet atavé station is
movement .
., The direction is deter ndfnetdaebgeettti ve posiitiivwe and n
(5) Rel ated parameters
| npu] Par amet ¢ Dat a Uni t Not e
par am
SO Positi FP64 CommanTarget relative posi
uni t
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| npul Par amet ¢ Dat a Uni t Not e
par am
S0+4 Vel oci FP64 CommanTarget speed
unif g
S0+8 Acceler FP64 CommanTarget asgeelderati on
u n/Et
S0+1 Decel er FP64 CommanTarget deceleration
un/Et
S0+1 Jer k FP64 CommanTarget j erk speed,
un/t acceleration and de{(
S0+2|Continug | NT1E6 - Continuous updtad mpor
S0 +2 Direct| | NT16€ - DirecbobappoNdmeadr ar i
S0+2 Buffern | NT1E6 - Buf fer mode
Oi nterrupt mode
Lbuffer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod|/ | NT1E6 - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction execut i (
S2+1 Busy BOOL - The instruction is |
S2+2 Activeg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction execut i (
Axi s| Paramet ¢ Dat a Uni t Not e
numb g
S3 Axi s I NT 1€ - AXi s number starts f

Note: the relationship betjwerekn isapcededtlee rsaatnifeo MaDs/ et atl
i nstrmuefterontsd-2-tihtaggmedSat ed parameters for details.

(6) Sequence diagram

Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Expl anati on:
Generally, after th8usymammddei si gnalggened, sehe and

executed. At tbhee saimgn aéwikelsl srhees. etDoonl y after the ¢
otherwise it will not reset automatically

When the instruchufrmede atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of th
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Busy signal wildl be set. Af ttehBa dyh datedkwee usdii @gmalod wihlel
thDmne signal will be set.

When a new instruction is triggered BusyiAattdvreu pti gma
are reset | mAedritatsilggnalndi ¢ heet .

When t herrreori si nant hekr commainginalt hies set, other signal s
code is output.

(MApplication

The currentotposi 20@0,sofrnedyamovedt o the posiwitom tolie :
instruction A_MOVER at. tAfda espemdvinfg 53O0 Q hpu ltsaea gg/est |
the position of 20000 pulses at the spee@OOofpst6l0s0eds /¢
andjthé& i sSpebedd B0 pul ses/

| nel ptoisvedi on mode, the motor position diagram is as
start position target position
| |
0 2000 10000 >
: lative : present
3 e iion 8000 ’ position/pulse
postiion number

At the current position 20k, tROOODegpoldisdse ome d ch  tt ch €

osition mode. Similarlyunl@00®Bbpppdusticstei onre.ed t o be s
The | adder diagram of relative position mode is as

MO

| } A_PWR HDO M1 KO }

M2

i | A_MOVER DO D50 M3 KO |-

M3

M }A_MOVER D100 D150 M1l Ko}

Input parameter DO Output parameter (D50 Status parameter M3
Effective aisnum | KO
| Name Addr Online value Offine value Data type statement
- Input parameter
| |-Pos DO 0 8000 FP64 Target relative position
| vl D4 0 5000 FP64 The target velocity, u/s
| FAcc D8 0 25000 FP64 Acceleration, u/s™2
, l\ |- Dec D12 0 25000 FP64 Minus the velocty, u/s™2
| FContinuousMode D20 Donotupdate Donotupdate INT16U Continuously updated
‘ I~ Direction D21 Posttivedirection ~ Posttivedirection ~ INT16U The direction of
| L BufferMode D22 intemupt intemupt INT16U The caching pattem
- Output parameter
| LEnCode D50 0 INT16U Eror code
(- Status parameter
+—Done M3 False BIT Completion status
—Busy M4 False BIT busy
I Active M5 False BIT active
| Abort M6 False BIT Intemupt status
= M7 False BIT Error status
space usage : 10-D22,050-D50,M3-M7, Write Ok Cancel
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Input parameter \mm | Output parameter D150 Status parameter ~ M11

Effective num KD
Name Addr Online value Offline value Data type statement
= Input parameter
t—Pos D100 0 10000 FP64 Target relative position
Vel D104 0 6000 FP54 The target velocity, u/s
—Acc D108 0 25000 FP64 Acceleration, u/s"2
D112 0 Minus the velocity, u/s"2
-_E__EE_EE-
—ContinuousMode D120 Donotupdate Donotupdate INT16U Continuously q)dded
i 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

Not e:t ufrinr sotn tttreo uegnfie WR ec o mmand . When M2 is turned f

position 1 with the parameters et in the fimM™M8t com
of the command is turneAd MOVdSR torf |gge)re)d1,, arod tfhien slelc
2 with the parameters set in the second command.
The execution position curve is as foll ows:
—o0%]
L T T T L T T T L
20000 + Target 2p -
15000 + B

10000 4+ E
Target 1p

5000 -+ .

Start |
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The execution speed is shown as bel ow:

...............................
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51-2-9.Absol ute positidoA CMAVEAUOUS m

(1)Overview

The command moves in the absolute position and cont
compl eted.
Absolute positi pA CHMOVEAULOUS moti on
Execut Rising/falling ed Suitab XDHXLH
condit model
Firmwa V3. 6anldb above Softwa 3. An4d above
(2)Oper and
Oper an Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Qut put state word start|lémit, single wor
S2 Out put state bit start Bit
S3 AXi s output terminal nu|léit, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonent Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS KIHIITOOQD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0

*D means D, HD; TD means TD K@D nHIT DHSOCD Dk amesa nCsD, D NH CaDn

me

ans DS and MHSHM, M SivgR nSH e aT) snteTan sC means C, HC.

4 Function and action

MO @@@@H

M } A_CMOVEA DO D50 M1 KO

SGpecifies input param80eBOsRart, occup
Skpecifies output state word start address
ddr e

SZpecifies output state $2+S3t4rt a Sss, occupi
SIpecifies the axis terminal number

Absol ute posi trioonm ziesr of hpeoidnits ttaon ctearfget posi ti on
For example, the current position is 1000 and the
the motor wants to move to the target point (i e
puses at the current position.

When MO changes from off to on, move the absolute
the speed is SO0 + 8, the acceleratijemkiisspe®0d++ 12Q
Whencbmemand execution is completed, S2 is .set to
When SO0buf fiPe6d e par ameter i s set to O, the curre
i nstr.Whteino nS0b u+ mze@ e | parameter is set to 1, the i
after triggering, and the cackRedtionst ofctoitchreri sc
i nstructionGnloyse ciomyptl red etdf. anh ec asna nbee acxa csh e d

After the command is e20o00@dN ©IOF® *tshien gd lea vaex i st as
movement is 3. Afdsirt ircem,c hiifngt tenhet eernmdi nati on speec
to 1. I f the termination speed is not 0, the sing
The direction is determined by the paramettirvearg
when the target position is greater than the currtr
the current position.
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(5) Not es

., It is necessary to set an appropriate t arpgoesti tpioosni,
t hex mpvement speed cannot reach the set val ue, t
corresponding error code.

The termination speed shall be | ess than or equal
t tear get speed, it wildl continue to run at the tar

(6) Rel ated parameters

|l npul Par amet ¢ Dat a Uni t Not e

par am

SO Posi ti FP64 CommanTarget absolute posi
uni t

S0+4 Endvel g FP64 CommanTer mi nation speed.

uni ¢ wi t h t he direction
parameter value <can
target speed

S0+8 Vel oci FP64 CommanTarget speed
uni ¢

S0+1 Accel er FP64 CommanTarget acceleration
u n/Et

S0+1 Decel er FP64 CommanTarget decel eration
u n/Et

S0+2 Jer k FP64 CommanTarget j erk speed,
u n/st acceleration and de(

S0+2|Continug | NT1€6 - Continuously wupdate

mo me nt
S0+2 Direct| | NT1E€ - Direction.

Opositive direction

llnegative direction
2t he shortest path
I present idiriescté oms
previous movement di

S0+2 Buffern | NT1€ - Buf fer mode
OCinterrupt mode
Lbuffer mode

Outp| Paramet ¢ Dat a Uni t Not e

par am

S1 Err Cod| | NT16 - Command error code

St at| Paramet ¢ Dat a Uni t Not e

par am

S2 Done BOOL - Il nst reuxcetciwtni on compl

S2+1 Busy BOOL - The instruction is [

S2+2 Activg BOOL - Command under contr (

S2+3 Abort BOOL - | nst riuscnttieornr upt ed

S2+4 Error BOOL - I nstruction executi(

Axi s| Paramet ¢ Dat a Uni t Not e

numb g

S3 AXi s I NT16€¢ AXis number starts f

Notteh:e r el aad coenlsedregpteibobm alt ij @m k s pAe eMlOViESApd ®mes et g ef er
5-1-2-71 t®fnor detail s.

(7Y Sequence diagram
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Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:
Generally, after th&usymammnddei si gnalbgened, sehe and

executed. At tbhhere saimgnaéwikelsl srhees.etDoonl y after the ¢
ot her wi ste rigsevti lduthomatically

When the instruchuwufrmedes atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. AfteBudgyhdarkeeusi gmalod wihlel
t hDmne signal will be set.

When a new instruction is triggered BusyiAmthdvreu psti gma
are reset i matkedritatsilggnalndi & hseet .

When there is an eHBrmomr isn gintad demmaend hettlherr ss gomadis
code is output

B8 Application

The motor is required to move to the position of 1C
uni form speed at the speed of 3000 ppussBesd.jteftke a
speiesd 5000650 ghleséadder diagram is as foll ows:

MO
| } A_PWR HDO M1 KO
M2
i | A_CMOVEA DO D50 M3 KO
The command configuration is shown as bel ow:
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NotTe:
fromf ofnf

and
axi s

The

} 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 : 0-D26,050-D50,M3-M7,

A_RAWR eirn<tornd d trimo m g
runs to the

enalalxe st iénr ough
andAt CMQYE&AMmand,

whi ch

Wiite

t hat t he
target

e

contnnspesdy Boritme ¢ @dBaortia0a+HI200f0t*hNd e s t

then runs
3.
Not e: the direction of command terminati on
termination speed cannot exceed the target
execution position curve:
20000 4+
15000 <+
10000 +
5000 L
0
; t ; f t . f r
0 1 2 3 4 5 6 7
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The execution speed curve:
Target
5000 + /—\
4000 4 \
‘ \ terminat
3000 4+ { ‘\
2000 + /
1000—-- /
1 /
. J
A
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51-2-1 ORel ati ve positidom GCMOMERUOUS

(1)Overview

The command moves in a relative position. Run conti
Rel aposieti on cohtAi CMOVERMot i on
Execut|Rising/falling ed Suitab XDHXLH
condit model
Firmwa V3. d@dnd above Softwa/ 3. An4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu l1éit, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonent Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0O 0 0 0 | 06 0 0
S2 0
S3 0 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SR nSH e aT) snteTan sC means C, HC.

4 Function and action

‘ MO @@@@

| M } A_CMOVER HDO DO M1 KO H
SGpeci fies thetamtpudd pragsamneS keS80 p2e&s the register
Skpecifies the output state word start address
SZpecifies the output state bit start address
SIpecifies the axis output terminal number
When MO changes from off tosoperfbemedl Borvehpoasak
the moving distance is S0, the speed is SO0 + 8, 't
t heerk isspeSsddd + 20. When the command exenutiinaresi ¢ oc
at the speed of SO0 + 4
When SO0buf file6d e par ameter i s set to O, the curre
i nstr.Whteino nS0b u+ mze@ e | parameter is set to 1, the i
aftteriggeri ng, and the cached instruction is exe
i nstructi onGnloyse ciomyptl red etdf. anh ec asna nbee acxa csh e d
After the command i s e xDe2c0ultOe0d+)2 O éNiteh esntgdlta oanx i du r
movement is 3. After reaching the end position, i
to 1. I f the termination speed is not 0, the sing

(5) Rel at ed parameters

| npul Par amame Dat a Uni t Not e

par am

SO Positi FP64 Comman . .
unit Target relative posi

S0+4 Endvel g FP64 CommanTer mination speed. 1
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| npul Par amame Dat a Uni t Not e
par am
uni g with the direction ¢
parameter value canit
target speed
S0+8 Vel oci FP64 CommanTarget speed
unif g
S0+1 Accel er FP64 CommanAccel eration speed
unfizg
S0+1 Decel er FP64 CommanDecel eration speed
unfizs
S0 +2 Jer k FP64 CommanJderk speed
unfi3
S0+2|Continug | NT1€6 - ContinuouNotwpsappomgt
mo me nt
S0+2 Direct| I NT1E€ - Di r edNtoitomu(pporte)d a
Opositive direction
llnegative direction
2shortest path
I present coinséectieon,
direckh amadnt ioofn
S0+2 Buffern | NT16 - Buf fer mode
OCinterrupt mode
Lbuffer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod/ | NT1€ - Command error code
St at| Paramet ¢ Dat g Uni t Not e
par am
S2 Done BOOL - I nstruction executi(
S2+1 Busy BOOL - The instruction is |
S2+2 Activg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction execut i (
Axi s| Par amet ¢ Dat a Uni t Not e
numb g
S3 Axi s I NT 16 - AXi s number starts f
Note: thebeewaénodsesbeberati ol MOVEAplI kaspeedHdlf2&s
item 5 for details.

(6) Sequence

di

agram
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Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:
Generally, after th&usymammnddei si gnalbgened, sehe and

executed. At tbhhere saimgnaéwikelsl srhees.etDoonl y after the ¢
otherwise it will not reset automatically

When the instruchuwufrmedes atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. Af ttehBa g2y da rekvee ugii gmalod wihlel
t hDmne signal will be set.

When a new instruction is triggered BusyiAmthdvreu psti gma
are reset i matkedritatsilggnalndi & hseet .

When t herrreori si nant hekr coammainginalt hies set, other signal s
code is output.

(MApplication

For example, the current position of the motor is 4
pul seheaspeed of 5000 pulses/s and then move at a
acceleration and destaerd ckjtah & oissp £560d02080 OO lgswdlss/edser di a
foll ows:

M100

| | ALPWR D100 M101 KO

MO

M } A_CMOVER HDO DO M1 KO
Since the <current position of t he motor is 4000,
1000@00 = 6000. The specific command parameter confi
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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

Not e: toarhabiwethhd PWRfiaestctoocth®mengbltihag is succ
fromf ofnf t o At_rCiMODdvéEmRmmand, the command runs to the t
speed, and t hen rtuenrsmicnoanttiionnu osupsel eyd .a tD utr hiBn2g0 0ddetr2a0t0i* d\i
of Bkies 3.

Not e: the direction of command termination speed i S
termination speed cannot exceed the target speed.

The position curve is shown in the figure bel ow:
30000 I T T T T T T T T T ]
25000 <+ -
20000 <+ -
15000 —+ -
10000 + -
5000 -4~ -
0
0 i 2 3 . 5 6 7 8 o 10
Is
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The speedhawn vaes ilsel ow:

target speed

termination speed

L
T
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51-2-1 1Speed condA oVELMOV B n

(1)Overview

The command runs continuously at the set speed.

Speed contfAoVEIMEOVB]n

Execut Rising/falling ed Suitab XDHXLH

condit mod el

Firmwal|V3. 6anldb above Softwa 3. An4d above
(2)Oper and

Operan Function Type

SO |l nput parameter start a|/64d4it, four words

S1 Output state word start|lé&@it, single wor

S2 Qut put state bit start Bit

S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component

Oper ¢ Word soft component Bit soft ¢

System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C

SO 0 | 0 0 0 0 | 0 0 0

S1 0 | 0 0 0 0 | 06 0 0

S2 0

S3 0 0

*D means D, HD; TD means TD HSNQBDnNHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SivgR nSH e aT) snteTan sC means C, HC.

4 Function and action

‘ MO @@@

| M }A_VELMOVE DO D50 M1 KOH
SGpecifies input paramet elSOstS&OrHtl 8address, occupie
Skpecifies output state word start address
SZpecifies output state $2+S3t4rt address, occupi
Specifies the axis terminal number
When MO oiméf on, the speed control movement s carri

speed set by SO witihubesmambmeamened Abtecomodi fyin
on again to make the modi faixeidssepeddceefvfad autei veef.
A _STOP/ Ai HatTuction

When SO0buf file6d e parameter is <dtiohoc@Gn theercmuupte
i nstr.Whteino rS0b u+ mze@ e | parameter is set to 1, the i
after triggering, and the cached instruction 1is
instriustcompnleyw @ di.. nstruct f anh ec asna nbee acxa csh e d

After the command i s eDmx2CudC+#2 00*hNe hei rd lasv eaxitat §©
anafter st opADbSTORM/sA rHAHE ot ate switches to 1.

The direction pesideteemnegdtbpegbe speed of the p

(5) Rel ated parameters

| npu|] Par amet ¢ Dat a Uni t Not e
par am
SO Vel oci FP64 CommanTarget speed

u n/ist

S0+4 Acceler FP64 CommanTarget acceleration
u n/Et

S0+8 Deceler FP64 CommanTarget deceleration
u n/Et
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| npul Par amet ¢ Dat a Uni t Not e
par am
S0+1 Jer k FP64 CommanTarget jerk speed, {
u n/st acceleration and e (
SO0+1|Continug | NT1E6 - Continuously wupdat ec(
mo me nt
S0+1 Direct| | NT1E€ - Diredtoitos.upported a
S0+1 Buffern | NT1E6 - Buffer mode
Oi nterrupt mode
Lbuffer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod| | NT1E - Command error code
St at| Paramet g Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction execut i (
S2+1 Busy BOOL - The instruction is |
S2+2 Activeg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi(
Axi s| Paramet ¢ Dat a Uni t Not e
numb g
S3 AXi s I NT 16 - AXxi s number starts f
Nottehe relationship between acceleration/ decelerati
chapti2% tem 5 for details.
(6) Sequence diagram
Trigger instruction Trigger irftruction
Execute |_| —|
Done
Busy
Active
Abort
Error
Execute other instructions in interrupt mo
Explanati on:
Generally, after th&8usymammddei si gnaggened, sehe and
executed. At tbbee saimgnaéwikelsl srhees.etDoonnl y after the ¢
otherwise it will not reset automatically

Wh e n
signal
Busy

t hD® n e

When a

ar e

t he

signal

reset

be
Wi

wi ||

signal
new i

Wi
nstirmcitmtoaer n
i matedritatsilgynalndi & heet .

on

s etti o nmmoefd i tahtee | cyu r rTehret
I be set. AfteBugyAdarkweeudigogmalod
'l be set
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When there is an eBrmomr isn gtntad demmand, ottther signal s
code piug .out

(MApplication

For example, the motor is required to accelerate/de
decel eration sHdnjRe50k0 0s pleei@lesiiahdesnai ntain this spec¢
movement. The |fadldleowg:i agram is as

MO

| } A_PWR HDO M1 KO

M2

M }A_VELMOVE DO D50 M3 KO
The command configuration is as foll ows:

Input parameter ‘DU Output parameter |D5ﬂ Status parameter |M3

Effective adis num KD

Name Addr Orlline value Data type statement

=+ Input parameter

f-vel D0 0 5000 FP64 Speed, u/s

l—kc D4 0 25000 FF‘E4 Acceleration, u/s"2

}— Dec Minus the velocity, u/s"2

-:_EE___EE-
I— ContinuousMode D16 Donotupdate Donotupdate INT16U Continuously Lpdated

}— Direction D17 Postlivedirection  Posttivedirection ~ INT16U The direction of

L BufferMode D18 intermupt intermupt INT16U The caching pattem

[+ Output parameter

| L EnCode D50 0 INT16U Error code

= Status parameter

M3 BIT Completion status
M4 BIT busy

M5 BIT i

M6 BIT

M7 BIT

space usage : '0-D18,D50-D50,M3-M7,

NotTeo: enable the BWRscommanmdgh After confirming that
fromf ofnff and At VEg yl€@WVoEmmand, which performs accelera

parameters, and thengetnspeedti DuetehmdgbDbPe@PH* Nh
t haexii s 3.

When the running speed is greater than the target s
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10000 -

When the ruhessagt speetdheé st arget speed, the speed c
B0 T — T T T L S e I s e e e e —r— T T

Target

=1 /

2000 - -
" Present /
o |
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5-1-2-12Super posi DIAo

MOMEOSIU® N

(1)Overview
Performs superimposed motion control on the specifi
SuperposiifAoMOYEBSUBN
Execut|Rising/falling ed Suitab XDHXLH
condit model
Firmwa/ V3. d8nd above Softwa 374 and above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64it, four words
S1 OQut put state word start|lémit, single wor
S2 Out put state bit start Bit
S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons|Modu System
D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0|60 0 0 0 | 06 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$@BNHT DHS DD Drd amesa nCsD, D NH CaDn
means DS and MH$HM,M SR nSH e ahh snteTan sC means C, HC.
4 Function and action
| MO D D
| m }A_MOVESUP HDO DO M1 KOH

., SGpecifpasamepet start address
Skpecifies output state word start address

., SXpecifies output state bit start address

., SIpecifies the axis terminal number
When MO changes from off to on, perform superi mpo
the distance of S0, the speed of SO0 + 4, t he acce
speed of SO + 16. When the command execution is c
The command is triggered after tthoeg embditeir o nwi ¢ & mnoa
commands to perform superimposed moti on. The two
superi mposed position is reached, the superi mpose

., When the instruction i s eexseacmet eads MDeligadRr aotfel y, t he
(5) Not es
The instruction can be interrupted by t hebufaftetrer

i nstruction

, The bapeepiomssittrivoonti on cansupeepioEspttriwchtei gonr evi ous
, The superposition effect is only wvalid in the cur.
(6) Rel at ed parameters
| npul Par amet ¢ Dat a Uni t Not e
par am
SO Di st an FP64 CommanSuperposition distafi
uni t
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S0+4 Vel FP64 CommanSuperposition speed
uni g

S0+8 Acc FP64 CommanAccel eration speed
unifizg

S0+1 Dec FP64 CommanDecel eration speed
unifizg

S0+1 Jer k FP64 CommanJderk speed
unfi3

Out p| Paramet ¢ Dat a Uni t Not e

par anm

S1 ErrCod/ | NT1€ - Command error code

St at| Paramet ¢ Dat a Uni t Not e

par am

S2 Done BOOL - I nstruction executi (

S2+1 Busy BOOL - The insthruiuatgi @exeicut

S2+2 Activeg BOOL - Command under contr (

S2+3 Abort BOOL - I nst riuscnttieornr upt ed

S2+4 Error BOOL - I nstruction executi (

Axi s| Paramet ¢ Dat a Uni t Not e

numb g

S3 Axi s I NT 16 - AXi s number starts f

Nottehe relationship between acceleration/ decelerati
chapti2d tem 5 for details.

(7) Sequence diagram

Trigger instruction Trigger instruction

|
xecue_| | i

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:

Generally, after th&8&usymammnddei si gnalggened, sehe and
executed. At tbbee saimgnaéwikelsl srhees.etDoonnl y after the ¢
otherwise it will not reset automatically

When a new instructtomode HuigggredsBusycMima@nra ge @unt:
are reset i maAedritatsilggnalndi ¢ heet .

When there is an eHBrmomr isn gtntad demmaend, otthher signal s
code is output.

B8 Application
For extalmgp |l mot or pr e sheen tmoptoosri tmoowe si st o0 ,t he position
pul ses/ s, accelerati on gned kd estpeebetdd 8, i paonlde &isn2 5t0h0e ppurl
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T T

The

on s$ed swiptelmi 21Ip600 at the speed of
el k opeed pPpulBlees /Il adder diagram is shown
M100
| } A PWR D100 M101 KO }
MO
i }A_MOVEA HDO DO M1 KO }
M50
M }A_MOVESUP HD50 D50 M51 KO}
command conf ibgeuroaw:i on shown

= Input parameter
- Pos HDO 0 50000 FPB4 Absolute target position
Vel HD4 0 5000 FPE4 The target velocty, u/s
- Acc HD8 0 25000 FPE4 Acceleration, u/s"2
HD12 0 Minus the velocty, u/s"2
-_EEII-_EE_EE-
- ContinuousMode  HD20 Donotupdate Donotupdate INT16U Cortinuousy updated
- Direction HD21 Posttivedirection  Posttivedrection  INT16U The direction of
- BufferMode HD22 intemupt intemupt INT16U The caching pattem
=~ Output parameter
| LEnCode D0 0 INT16U Eror code
\ék Status parameter
|- Done M1 False BIT Completion status
- Busy M2 False BIT busy
- Active M3 False BIT active
- Abor M4 False BIT Intemupt status
LEr M5 False BIT Eror status
space usage : ID-HD22,00-D0,M1-M5, L owae [ oc || camel |

INT16U

= Status parameter
|- Done M51 False BIT Completion status
- Busy M52 Falss BIT busy
[ Active M53 Falss BIT active
- Abort M54 False BIT Intemupt status
L Er M55 False BIT Eror status
space usage : [D50-HDB9,D50-D50,M51-MS5, wre || ok | Cancel
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E x
To
t o
M5
mo

Th

o wn —+ —

pl anation:

enable the axis thAfough Ao PdMRrsningsgarkullteadi, o thuernn MO
t Al NOQ¥FEA mMmandxwislhle move to 50000 wit haxtinsesr esmetntp a
0 wilrlnelde ffoomt @of f Ai_ MO ESWAMmMand, the axis wild.l p
tion with the set parameters.

e position curve is shown as bel ow:

— VDX

[ ” ]
amm - jf i
/;__, superp_ositicnn command ]

execution ends

Jom 4+ .
d0m -4 . .. =1
@ trigger the superposition
command
o ra
Zm : : : | : 2
o 5 10 15 a > e i
e
The speed curve is shown as bel ow:
— Y0
T T T T T
1zmo 1 N
I the speed after superposition ]
1o + -
=m T J']r superposition command execution ends ]
P { f \/ ]
T J ]
- I'_‘ —" E
an L LN ] single command ]
2
i trigger th_e_ speed \ ]
1 superposition k
# command ]
o
- 4+ -
1] .flr 1::I 1I5 s
e
Expl anati on:
n pgrhecess of axis movement, the superposition c¢comm
oget her, and the speed wild.l be superi mposed. After
uperi mposed, t he <phee ds pweieldl shkea rbeyd utcheed ptroevi ous me
ommand will continue to be executed.
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5-1-2-1 3. htoMnO Ag HOKE
(1)Overview
Return t d orhhee sopeapiifnhed aewmmand requires that the s|
the Ethernet bus.
HM h o nfiAn gH OME ]
Execut Rising/falling ed Suitab XDHXLH
condit model
Firmwal|V3. 6anldb above Softwa/ 374 and above
(2)Oper and
Oper an Function Type
SO |l nput parameter start a/64%it, four words
S1 OQut put state word start|lémit, single wor
S2 Out put state bit start Bit
S3 AXi s output terminal nu|/léit, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonen t Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C
SO 0 | 0O 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$A@BNHIT DHSDOD Drd amesa nCsD, D NH CaDn
means DS and MH$HM,M SR nSH e ahh snteTan sC means C, HC.
4 Function and action
| MO (s D (52 (B
| M | A_HOME DO D50 M1 KO H
SGpecifies input paramet elSO0stS®&rH4 address, occupie
Skpecifies output state word start address
., SXpecifies output state $2+S23t4art address, occupi
Specifies the axis terminal number, only for EtHh
WheMOi s ©OFEMONMTrurn the axis corresponding to S3 toc
original point, SO will (DR OwWAIHRIOEM Nit o dies cuu meert
from 0)
When wusing the hoamses aroynmacmdseti tt hes memi ng mode ( 6
homing accé@hpratibhe(6p6cified axis in advance. F
Et her CAT motion control wuser manual
When the command is @&lxlexuswidttchtt wé |l dpawaitfoimad i &xi s
it owi | switch back to the original mode after re
abnor mal , it owi |l remain in HM madet Bambu gvh@EBE t 0
execute other commands
A_STO®n beousetdp duhrei nngotiinosnt rturcity wenr exmmairtd oamgai n
to return to the origin
After the command i s executedD20bO003)BWOt&Ehasi $ osBH.
(5) Rel ated parameters
| npu Par amel Dat a Uni t Not e
par am name
SO Oof f se FP64 Comma|Zero offset. That is,
unit|lposition after return
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S0+4 Buffer | NT16¢€ - Buf fer mode
OCinterrupt mode
ILbuf fer mode
Outp Par amel Dat a Uni t Not e
par am name
S1 ErrCoq | NT1E€ - Command error code
St at Par amel Dat a Uni t Not e
par anm name
S2 Done BOOL - I nstruction execution
S2+1 Busy BOOL - The instruction is be
S2+2 Acti v BOOL - Command under contr ol
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi on
AXxi s Par ame Dat a Uni t Not e
numb ¢ name
S3 AXi s I NT1E¢€ - AXi s number starts fr
(6) Sequence diagram
Trigger instruction Trigger instruction

|
xecue_| | i

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:
Generally, after th&8&usymammddei si gnalggened, sehe and

executed. At tbhbhbere saimgn aéwiklsl srhees.etDoonl y after the ¢
otherwise it will not reset automatically

When the instruchuwufrmedes atnrdi gtgheerreed airne tchuer r e nAclty viens't
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. Af ttehBa ¢y da trekvee ugii gmalod wihlel
t hDmne signal will be set.

When a new instruction is triggered BusyiAattdvreu pti gma
are reset i maAtkedritatsilggnalndi & heet .

When t herrreori si nant hekr commainginalt hies set , other signals
code is output.

(7YApplication
For example, the specified mwmdle iTsher d guudidreerd dti ca grrea
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| A PWR HDO M1 KO

M A_HOME HD10 HD20 M3 KO

The command configuration is shown as bel ow:

input parameter | HD10 Output parameter | HD20 Status parameter | M3

Effective axis num KO

Name Online value Data type statement
= Input parameter
FP&4 Zero offset
v |INT16U The caching pattem

INT16U Emor code
= Status parameter
- Done BIT Completion status
- Busy BIT busy
BIT active
BIT Intemupt status
BIT Emor status

space usage : [D10-HD14, HD20-HD20,M3-M7,

Expl anati on

Beforfe HOOWMEDO mMmmand i s Breessady tb Bt the home mode
speed (6099h) as required, AhnNd anso dR effye rtrheed chinotmreem cafcéc)e
(6098h) for details.

The home mode can-Obkiseti hthe G0HBhCOBr madihf(nyEOC ri ntsot
chapter 10 for SDO instruction). After the command r
mode (6060h) to HM mode and return to theD®5d&sgiamn T
examps2e, i s the positive |imit setting address, and
termi npPa22 3 Sild the negative | imit setting address, an
termiliPR7Ssets the address for the origin, and the
ter milh.al Wiset her to trigger the origin or tmvoaelefposit
returning to the odrhiegimr.i gAfnt,ert hreetaxing ngi Itlo aut oma
returning to the origin, and write the zero offset
D20044+200* N

The ©O@GE ne interface is opened as foll ows:
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=3 PLC Config
--119) VO
...[= Password
& PLC Serial Port
W ethernet

i..[nn) Pulse

O Module

Ethercat2#EE X
=i BN ERCEHE sihE 10m4
Fik wRRER
FLE Master #3l: ¥H31 &8 #E i iR -
|-#x6083:00  Profile acceleration I 65536000
Mik |-#x6084:00  Profile deceleration w 65536000
StationID:0 XINJE-DSSC Cof Drive Rev.0 #x6085:00  Quick stop deceleration rw 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¢
F-4x6091:00  Gear ratio ro »2¢
$-#x6092:00 _ Feed constant ro »2¢
#6098 00 Homing methad I 1 |
T #xb090 00 Homing speeds To 324
|-#x609A:00  Homing acceleration I 262144
|-8x60A3:00  Profile jerk use I 0
$-4x60MI00  Profile jerk ro »2¢
#x6080 .00 Position offset ™ 0
82608100 Velocity offset ™ 0
|-8x60B2:00  Torqus offsst I 0
|-#x6088:00  Touch Probe Function I 0
{-#x6089:00  Touch Probe Status ro 0
+—#x60BA: 00 Touch Probe Posl Pos Value ro [}
|-#x60BB:00  Touch Probe Post Heg Value ro 0
|-#xB0BC:00  Touch Probe Pos2 Pos Value ro 0
|-#x60BD:00  Touch Probe Pos2 Heg Value ro 0
—#x60C0:00  Interpolation sub mode select xw =
mERn | mESA | #E BH
A Mode 1:
When meidleg if the reverse | imit switch is 1in

origin

nvalid.

= 6099h-01h
6099h-02h

pd hiet Afphrassiteso g thles e i ght

of the position

] |

Index Pulse

NegativeLimit

<— Negative direction

Positive direction —

Homing on negative limit switch and index pulse
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A Mode2:

When usiZmpgimod#élwiniee switch is in the non trriigghtred
The origin posipthiacmre ipsll efdft thheet tpi@rssigtoisdini imilete rsewittheeh b

invalid.
= 6099h-01h D ] I — 'D
———  6099h-02h -
L
!
~(2—
Index Pulse
Positive Limit
<— Negativedirection  Positive direction —
Homing on positive limit switch and index pulse
A Mode3, 4
Whemsimgd3e or 4, the initial direction of movement d
position is on the reverse side @phadhe mosigtiinomn wirn
direction.
6099h-01h I ] —— 1
———  6099h-02h L
l
{3 —
N |
( !
H\3/)
|
!
(J\pﬁ
T4
Index Pulse
Home Switch

<— Negativedirection  Podtive direction —

Homing on positive home switch and index pulse
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A Modeb, 6:
Wh e s i mg dSeo 16,
position is
direction.

the initial
reverse side Bphdde o sigtiino s wii n

on the

direction of movement depen

= 6099h-01h D ] \ \ \ D
———  6099h-02h L
’ p
(I
&5 |
L
' )
~(6— .
|}
)
Index Pulse
Home Switch

<— Negativedirection  Positive direction —>

Homing on negative home switch and index pulse
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49 49 4o HY 4=
>0 SO DO SO SO0

m ||

——  6099h-01h ] ] | |
——  6099h-02h L
L
)
8 —G@—»
( }
T@ oy
() @
N B
‘_@ — 4—@ I
Index Pulse
Home Switch ‘
Positive Limit

= 6099h-01h
——  6099h-02h

-— Negative direction

Positive direction —

Homing on home switch and index pulse™ positive initial motion

]

G-
@%j(

Index Pulse

ﬁiv
®
®

Home Switch

Negative Limit I

-— Negative direction

Positive direction —

Homing on home switch and index pulse™ Negativeinitial motion
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A Mode7~14

d7el 4 all | use apihgise swighah ;and

e initial action direction of modes 7 and 8 s
t.i on

enitializati on as®t iaonnd dLiOr eicst i pans iotfi vreodief t he ori
ginning.of the action

e initialization action direction of modes 11
ti wattehee @deginning of the action

e initialization action direction of modes 13
tivated at the beginning of the action

e home positions Ztphmead ¢ ysirgsanhgneagr ftahé i mig edge

an

of



A Model7:
This mode is slimiar to mode 1.
The difference is that the origin point detection position idmaéx pulsébut the position wherkimit switch
changed(see below diagram)
WhenNOT is not distributedHoming error = 1

6099h-01h D ] D
———  6099h-02h L
—
57 e
Negative Limit

<— Negative direction  Positive direction —

Homing on negative limit switch

A Mode1s:
This mode islimiar to mode 2.
The difference is that the origin point detection position idmaéx pulseébut the position wherkimit switch
changed(see below diagram)
When ROT is not distributedHoming error = 1

= 6099h-01h D [ D
———  6099h-02h L
|—
._Q}
/
Positive Limit

<— Negativedirection  Positivedirection —

Homing on positive limit switch
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A Model9, 20
This mode is slimiar to mode 3, 4.
The difference is that the origin point detection position idmaex pulsebut the position where Honssvitch
changed(see below diagram)
When HOME:is not distributedHoming error = 1

= 6099Nn-01h [
——— 6099n-02h

~
20 —»
AN
T/ .
ﬁ !
(20 }—»
_/

Home Switch

,,,,,

<— Negativedirection  Positive direction —>

Homing on positive home switch

A Mode21, 22
This mode is slimiar to mode 5, 6.
The difference is that the origin point detection position idmatex pulsebut the position where Honssvitch
changed(see below diagram)
When HOME:is not distributedHoming error = 1

e 6099h-01h D ﬁ U
~————  6099h-02h L
|_
2)
21\}—>
[
i )
(21
4—(22 )
~/
Home Switch

<— Negativedirection  Positivedirection —

Homing on positive home switch and index pulse
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A Mode23, 24, 25, 26:
This mode is slimiar to mode 7, 8, 9, 10.
The difference is that the origin point detection position idmaex pulsebut the position where Honssvitch
changed(see below diagram)
When HOME, POTare not distributediloming error = 1

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

&
2. ~

&

5
6
6

HGEN GO E

Home Switch

—

Positive Limit

-— Negative direction Positive direction —

Homing on home switch and index pulse™ positive initial motion

A Mode27, 28, 29, 30
Thismode is slimiar to mode 11, 12, 13, 14.
The difference is that the origin point detection position idmaex pulsebut the position where Honssvitch
changed(see below diagram)
When HOME, NOTare not distributed;loming error = 1

o 6099h-01h D I U
——  6099h-02h L
/
29\>—> 27\>—>
<
30) 2(;3/\
. |
T
29 —»
") ®
(—| 30) 27 b
30 4—4/;8
Home Switch I I

Negative Limit ]

<— Negative direction Positive direction —

Homing on home switch and index pulse™ Negativeinitial motion
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A Mode33 34
Wh e n u s i38a 34nhe doming direction isegative or positive values, respectivelne original position
is at the Zphase near the setting direction.

6099h-01h D | | ] | | D
————  6099h-02h L L
N
4—@3/ —l 7\
|_\‘34/H

<— Negativedirection  Positive direction —

Homing on index pulse

A Mode3s, 37:
I n modes 35 and 37,

|

—

e posi.tion after power on

l

s

(e

N

"/ w\ (
ﬂﬂc

98



5-1-2-1 4H o mid g Z PN

(1)Overview

Master station homing command
Homi[nAg ZRN]
Execut|Rising/falling ed Suitab XDHXLH
condit model
Firmwa V3. d@dnd above Softwa/ 3. An4d above
(2)Oper and
Operan Function Type
S0 Output state word start|lé&it, single wor
S1 Out put state bit start Bit
2 AXi s output terminal nu|/léit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS KIHIITOOQD X | Y| M | & | T | C
SO 0 | 0O 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$Q@dnHT DHSDOCD D amesa nCsD, D MH CeDr
means DS and MH$HM,M SR nSH e ahh snteTansC means C, HC.
4 Function and action
| MO (= (sD (2
| i } A_ZRN DO M1 KO H
Skpecodtipst state bit start address
., SXpecifies the axis out putS3t-eSr3milnal number, occup
Trigger the codamamsd,stRx tspecoi frieee urn to zerjoerak tF
speednd the par atnheet erre tSulr ni st os ezte raof tiesr compl et ed.
, Other motion commands cannot be executed during t
executedadusi mgptiobeae.
(5) Not es
., Befoi@mguspl ease set t he positive/ nieognat i amed hrael
parameters of homing configuration.
., See (8) for the specific way of returning to th
(6) Rel ated parameters
Outp| Paramet ¢ Dat a Uni t Not e
par am
SO ErrCod/ | NT1€ - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S1 Done BOOL - I nstruction execut i (
S1+1 Busy BOOL - The instruction is
S1+2 Activeg BOOL - Command under contr (
S1+3 Abort BOOL - I nst riuscnttieornr upt ed
S1+4 Error BOOL - I nstruction execut i (
Axi s| Par amet q Dat a Uni t Not e




numb ¢
S2 AXi s I NT 16 - AXi s number starts f

(7) Sequence diagram

Trigger instruction Trigger instruction

Execute |_| —|

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo

Explanati on:
Generally, after th&usymammnddei si gnalbgened, sehe and

executed. At tbbhbee saimgn aéwikelsl srhees.etDoonnl y after the ¢
ot herwise it wilclaldgyt reset aut oma

When a new instruction is triggered BusyiAmthdvreu sti gma
are reset i matkedritatsilg/nalndi & heet .

When there is an eHBrmomr isn gtntad d e msaeett d, aoitdhetrh es i cgonrarl es
code is output.

B8 Application

It is required to return to the origih of the speci-
MO
N A PWR DO M1 KO
M50
M A_ZRN D50 M50 KO

0
®
-
®
3
™
~+
™
-

configurations:
Positive/ negative hard | imi-+| ipmirt comfiguwrati @m)

Hard limit stop... SFD3040 SUSpEnsion SUSpEnsion EMUK Power back on
Positive hard I... SFDE041 T T INT16L Power back on
Positive hard |... SFD2042 Polarity nonreve... Polarity nonreve... ENUM Power back on
Negative hard... SFDS043 11 1 INT16U Power back on
Negative hard... SFDa044 Polarity nonrewe... Polarity nonreve... ENUM Power back on

ooood

1'
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101

A Homin g parameter conf ihgounmiantgi ocno n(faixgiusr actoinofni)gur at |
—[] The origin port  SFDS160 13 13 INT16U
] origin port pol... SFD8161 Polarity nonreve...  Polarity nonreve...  ENUM
—[] Mear point port  SFD8162 177777 1TTTTT INT15U
—|:| Near point por... SFD8163 Polarity nonrewe... Polarity nonreve... ENUM
—] Zin port SFDE164 177777 17TTIT INT16U
—{ ] Z phaze port... SFDE185 Polarity nonreve...  Polarity nonreve...  ENUM
—[] Zisthe numb... SFOS185 i} 0 INT15U
— ] Backtozero.. SFDS168 5000 5000 FPE4
] Returntozer.. SFDE172 1000 1000 FPE4
] Returntozer.. SFD8176 5000 5000 FPE4
—[] Backtozero.. SFDS180 5000 5000 FPE4
— ] Backtozero.. SFDE184 5000 5000 FPE4
] zero position ~ SFD8188 10 10 FPE4
] Backtozero.. SFDE192 forward direction  forward direction  ENUM
Not e: i nput ports, speed parametefrer anudsiondetr h e ac @m
polarity of near point port and near point port i s
The way to return to zero is different from the stal
E No -zhase signal
Negative . .
_g . Origin PQS'F'VG
limit limit
Homing speed
2
3
1
Creep speed
Sle
DelayW 4 \
Area Area



E Witlphase signal
Ne'ge}tlve Origin P(.)SIFIVG
limit limit
Homing speed
Creep speed
5
Delay
Count the thasé
] _|Servo Zphase
E Origin signal is not | imit signal
0 Start position is between origin and
A)Homing direction: negative
Negative .
92 Origin P(.)S't['ve
limit limit
Homing speed
2
3

Area

reverse
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(2) Homi ng

direction:

positive

Negqﬂve Origin Pc_)5|_t|ve
limit limit
Homing speed
Dela
|
Area
Homi ng i forward direction
UG Start position is at the positive | imit
@)Homing direction: negative
N ..
e.ga}tlve Origin P(_)Slfuve
limit limit
Homing speed
2
3
1
Creep speed
Sle
clayypy 4

(2) Homi ng
Command

direction:
error :

Homi ng

homi ng

at

positive
direction

positive

i mit

configuration

er r i



0O Start position over the hard | imit
When the starting position of the worktable
caused by homé ngos intoit vhgpenricfrpaerrma ttihoen under t his
manually moved bpaocski th evteweaennd tnhé @ antioirpwger altiimoint.s

0O Start position is between origin and

A)Homing direction: negative

Negative i Positive
ey Origin L
limit limit

4 Homing speed 7
3
1 8 5\ \6
2
Creep speged
10 11
Delay9
Area |  Area
homing in reverse direction
2)Homi ng direction: positive

Negative . Positive
S Origin e
limit limit

Homing speged
2
3
)
4
reep sp
[T
claypy 6
. — e —
homi ng in forward direction

104
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0O Start position is at the negative | imit

(A)Homing direction: negative
Command error: homing direction configuration is
2)Homi ng direction: positive
Negative . Positive
S Origin .
limit limit
2 Homing speed §
1
Creep speed
7 8 °
Delay,
Area Area
Homi ng at negative | imit
U Start position over the negative | i mit

When the starting position of the workbenchthoew ngeds
|l eading to machine chodnhionsgeoati dom wmomdempetrhios mcomei t i
the workbench back between t hdeo ptohseiothievnea hagnodn .negat i v

U Start position is at the origin
(1)) Homi ngodi reegiative

Autsovi t ch to forward homing inside.
2)Homing direction: positive
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Negative
limit

Origin

Positive
limit

i mit

Area
E Origin signal is |imit signal
i Start position is between positive
@)Homing direction: negative
Negative Positive
limit limit
Origin

Del

Homing speed

Homing in reverse
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2)Homing direction: positive

Negative Positive
limit limit
Origin

5 Homing speed

6
reep
8
Delay/ ’
Homing in forward direction
0O Start position is at the negative | imit
A)Homing direction: negative
Command error: homing direction is error, cannot I
2)Homing direction: positive
Negative Positive
limit limit
Origin

Homing speed
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0O Start position is at the positive | imit

(A)Homing direction: negative
Negative Positive
limit limit
Origin

Homing speed

Delg
Homi ng at the positive | imit
2)Homing direction: positive
Command error: homing direction is error, cannot |
i Start position over the positive | imit
When the start position of the worktldblse oamx aeedd

i ng
caused byhoméngos inbit vhgeniofipgerrna ttihoen under this conditi
manually moved back between t hheompiorsget atvieomand negat i

i Start position a@ever the negative | i mi
When the starting posi tnieognaltoifniet hei wooktlaebl eoepcesgds
caused byhoméngos inbit vhg eniiofipgerrna ttihoen under this conditi
manual ly movetdh éb apcks ibteitwee eennd he metpeveatliiomi.ts bef or e
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5-1-2-1 5Ge ar bd A _dGEWAgR| N

(1)Overview

Bi ndmaihre( axi eax)iosteor talxd ss| swemchr onous movement .

Gear DbliAn dGEnAGRIT N]

Execut Rising/falling edSuitab XDHXLH

condit model

Firmwa V3. 6anldb above Softwa 3. An4 above
(2)Oper and

Operan Function Type

SO |l nput parameter start al|léit, single wor

S1 OQut put state word start|lémit, single wor

S2 Out put state bit start Bit

S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component

Oper ¢ Word soft component Bit soft ¢

System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS KIHIITOOQD X | Y| M | & | T | C

SO 0 | 0 0 0 0 | 0 0 0

S1 0 | 0O 0 0 0 | 06 0 0

S2 0

S3 0 0

*D means D, HD; TD means TD K@D nHIT DHSOCD Dk amesa nCsD, D NH CaDn

me

ans DS and MHSHM, M SivgR nSH e aT) snteTan sC means C, HC.

4 Function and action

MO (D D (D (D H

M } A_GEARIN DO D50 M1 KO

SGpectiHe eisnput parameter st80+S@ad2dB8ess, occupies
Skpecodtipst state word start address

SZpecifies output state $2+S3t4rt address, occupi
SIpecifies the axis terminal number

Wh eMOi s fOFFMQON bd mbhe S®xitso t he posaxtB8 nf corf styhnec hsrl
movement

SO«=Dthe saxaivse synchroni zed DRODA 6t HNeo2f@ Otviegen (Namidrueh i s

axis number, starts from 0)
SO«1l, the sdyvwehraxrnisz dd wii2t0h0 4t4hted 6f0etaddeb aifddkisn(t daxi | x i
number, starts from 0)

The axis can be bound during the axis movement,
process are determined by SO0 + 12 and SO0 + 16
When+SBufrmede] i's set axes@cutésthbestammand duri.
s| aavxei mmme di ately stops the currentmamovWment SGnd 38
[bufrhede] is set to 1, i f atnhde dsulraivneg atxhies neoxveecmetnets,
current movement of the s|lmaienaaxissends to synchr
During axis binding, the el ectrinailn,oakésonh ObOgnt he
sl ave axi s

After the icommenuted, DR2HNO 0DIHNR2PIfthdNamér @ s ase,ufichar
t he singlD& 0aDxX0i0st)DPt0attNee sl ave axis switches to 4
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(5) Rel ated parameters
| npu] Par amet ¢ Dat a Uni t Not e
par am
SO Master | NT1E6 - main axis number
S0+1 Sourcedl I NT1E¢ - Data source type
O:gi ven
1l.f eedback
SO0+2Continug | NT1€ - Continuously updat e(
mo me nt
S0+3 BufferN I NTL1E€ - Buf fer mode
Oi nterrupt mode
Lbuffer mode
S0+4 Numer alt FP614 - Synchr onnounse rraattoiro
S0+8 Denomin FP64 - Synchronous ratiodefq
S0+1 Accel er FP64 CommanTarget acceleration
u n/# t
S0+1 Decel er FP64 CommanTarget deceleration
un/Et
S0+2 Jer k FP64 CommanTarget jleatk isg,e etdhe t
u n/st acceleration and dec¢
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCod| | NT1E6 - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - Synchroni zing
S2+1 Busy BOOL - The instruction is |
S2+2 Activeg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi (
Axi s| Paramet ¢ Dat a Uni t Not e
numb g
S3 Sl ave| | NT1€ - d ave axi s number
Not e:
The relationship between acceleration/decelerati

51-2-7i t em

(6) Sequence

(5).

di

agram

Trigger instruction

Execute H

Trigger instruction

3

Done

Busy

Active

Abort

Error

1

Execute other instructions in interrupt mo
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Explanati on:

Generally, after the command ginsal sr iag e rseedt,, tahned
command is executed. At the same time, the Done
triggered again, otherwise it will not reset aut
When the instruction i« ttrhieggeraadke icrurtrteenth yf fi enrs
the Active signal wi | | be set i mmedi ately. The
instruction is executed, the Busy signal wi || b ¢
and Active signals wildl be reset and the Done si
When a new instruction is triggered in interrupt
signals are reset i mmediately and the Abort sign
When there itsheamoemanad, i hhe Error signal i's s
corresponding error code is output.

(7) Application

Takes axis 0 as the main axis and axit&srdpugh BhSHARA
that the main axis canthreuns B Ocfammaradc du ruinti /tss. aTT h
deceleration i s¢25a0nde ndoesspadedd QW i ¢s¥ mnTahned supneietal/x iod t h
is O0.6f timesmain axis

The | adder chart :

MO
| 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 KOH
Input parameter DO Output parameter | D50 Status parameter | M4
Effective aisnum KO
Name Addr Online value Offline value Data type statement
(- Input parameter
| |Masterindex DO 0 0 INT16U Main shaft no.
| | Source Type D1 0 0 INT16U Synchronous data source
| } ContinuousMode D2 Donotupdate Donotupdate INT16U Continuous update mode
| |- BufferMode D3 Intemupt intemupt INT16U The caching pattem
| FNum D4 0 05 FP64 molecular
| Der D8 [1 (FP64 | The denominator
| Acc D12 0 0 FP64 The acceleration
| [-Dec D16 0 0 FP64 Reduce speed
|l D20 0 0 FP64 With the acceleration
=+ Output parameter
| LEnCode D50 0 INT16U Eror code
& Status parameter
b InGear M4 False BIT sync
I Busy M5 False BIT busy
}— Active M6 False BIT active
} Abort M7 False BIT Intemupt status
L Er M8 False BIT Eror status
space usage : 10-023,D50-D50,M4-Mg, wte |[ o || cance
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Input parameter |D1Dﬂ Output parameter | D150 Status parameter  |M11
e N—
Name Addr Online value Data type statement
=+ Input parameter
—Pos FP64 Target relative position
FP&4 The target velocity, u/s
FP64 Acceleration, u/s"2
FP64 Minus the velocity, u/s"2
FP64 Plus acceleration, u/s™3
Donotupdate Donotupdate v | INT16U Continuously updated
Positivedirection Positivedirection INT16U The direction of
intemupt intemmupt INT16U The caching pattem

[=+Output parameter
| L-EnCode INT16U Error code
F:LJ— Status parameter
BIT
BIT
BIT
BIT
BIT

space usage : 1100-D122,0150-D150,M11-M15, Cowre || ok Cancel

Not e :e nfaibrlatisshaX itshrlough. AWIHBMRI s set fexemudiehdctheo ooy s
binding with the paramet er swhset tlhy sthhcewudddds@ma sd s el f
of f to on, axiaxi® anotve a9 trlked amaammpusestiaonwyahmdr bf
t hper oportion of O0.5.
The execution position curve is as foll ows:
[— Y:D20016 Y:D20216)
12000-—' LI L | I | I LI | L | |
axl s mot
10000 + 4
8000-- 4
axi s mot
8000 - t i neexsi so)f
4000 4+ .
2000 4 s
0
2000 4 -
0 i 2 3 . 5 6 7 8 5

Is
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The

speed curve is shown as bel ow:
[— v:D20020 ¥-D020220]
Mai n ax
5000 4+ /
2000 1 }|'
| l\
I
T / Sl ave ax \
| |
2000 1 / ‘
| |
1000 <+ ||{ N\
/ |
. J \
5 : : :
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5-1-2-16.Ge a r u

(1)Overview

ndbA nGIE AROU T

Desynchrmaiirzaxiheax)oshwirt h atxhe sl ave

Gear unbA n&GEAROUT ]
Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |
Firmwal|V3. 6anldb above Softwa/ 374 and above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu|le.i , Ssingle wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D FD TD | CD | DX/|DY DM | DS K/IHIITOOD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H:Q@BnHIT DHS DD Drivw amea nCsD, D NH CaDr
means DS and MHSHM,M SR nSH e a snieTa;n sC means C, HC.

4 Function and action
‘ MO @@@@
| M | A_GEAROUT DO D50 M1 KOH
, SGpecifies the input parameS®e+S3G#art address, occ
Skpecifies output state word start address
., SXpecifies output state $2+83tart address, occupi
., SIpecifies the axis terminal number
Wh eM0Oi s OF&EMOWNb ndmahe Sawiitshe asxB¥ e
, The axishaecwamd beuring théeéeasiaveoazgzmseniw,i | | decel el
speed between A _GEARIN command and A_GEAROUT ¢ omm:
After the command i s eex@eOcOul Oe+l2 OcOfrhdNE s i@ngals en sa xuinsc hsatr
t he singlD& 0a0xX0i0st)dPDt0attNee sl avel axi s switches to
(5) Rel ated parameters
| npul Paramet ¢ Dat a Uni t Not e
par am
SO Decel er FP64 CommanTarget decel eration
un/#t
S0+4 Jerk FP64 CommanTarget jerk speed,
un/st acceleration/ decel e
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 ErrCodf | NT16 - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
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S2 Done BOOL - I nstruction a@xecut i (
S2+1 Busy BOOL - The instruction is |
S2+2 Abort BOOL - | nst riuscnttieornr upt ed
S2+3 Error BOOL - I nstruction executi (
AXi s|f Paramet ¢ Dat a Uni t Not e

numb ¢

S3 AXi s I NT 164 - AXi S number starts f

Not e:
The relationship between deceleration and pBb2K speec

item (5).
(6) Sequence diagram

Trigger the command Trigger the command

| |
xecute_| | i

Done

Busy

Abort

Error

Execute other command in interrupt mod

Explanati on:
Generally, after the comnsaentd, iasndt rriegsgeetr eadf,t etrh et hB
At the same ti me, the Done signal is set. Done
otherwise it will not reset automatically.
Wh ethnhe command is interrupted or fault, Abort or
I n case of error, the corresponding error code w

(7) Application

Tak&3 as the Maiasaxhesalcdveoenaxzxiasi ® ntliceb erhd ii waitehnet s r
speexd0 (i V §dhe A GEAROUT is executed to unbind the sl
The deceReGEAR®PBD Quls e anjdertkhespeea Iss e
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MO
| | 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 M11 KO
M20
M A_GEAROUT D200 D250 M21 K1 —
The command configuration is shown as bel ow:

\ Status parameter

Data type

INT16U
INT16U
INT16U
INT16U

INT16U

BIT
BIT

space usage : 10-D23,D50-D50,M4-M8,
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FP&4

INT16U

BIT
BIT

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

Not e: first turns on the oaeaghblAe PWR WaV mfnasdhid roch, ax i s
exedush e GEARINM t rtugedrifoomr m synchrondusgbisdisnug.ceAltf el |,
completion fl.dgmddni axsetwiAhdl M@\ RALtt htrhoiusg lat xiimsev,e st h e
synchr onoumdiyn wii iths &a hlei ndi ng coeffigsétendtAOBBEARQUT Du
imsuction is executed to unbind.

The position curve is shown as bel ow:
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soo00
20000 ~—
70000 --
§0000 ~—
50000 --
40000 ~—
30000 --
20000 --

10000 -

Thmai

n meaax ing ai ns

//// Sl ave a :

xecAt@EARO

1gi na

-10000 L

5

Red imaithhpesi $i on

mai n axi s mai nt ai

A_GEARINM_GEAROUT

curve

ns

t

1 * t t * 1
10 15
Is

and yell owAfiset heGCEAROBMIpex i s

he
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51-2-17Si mpl e absol utdeA pDORMIAt i on mot i o

(1)Overview

The command moves in absolute position.
Si mple absolufé& PRYAlIi on moti on

Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |

Firmwal|V3. 6anldb above Softwa/3. @n4d above

(2)Oper and

Operan Function Type
SO Target position 64it, four words
S1 Target speed 64it, four words
S2 Accel eration decelerati|64it, four words
S3 Out put state bit start Bit
S4 AXi s output terminal nu|/lédit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D FDTD | CD |DX/|DY DM | DS KIHIITOOQD X | Y| M| & | T | C
SO0 0|60 0 0 0| 0 0 0
S1 0 |0 0 0 e 0 0
S2 0 |0 0 0 e 0 0
S3 0
S4 0 0

*D means D, HD; TD means TD K@D nNHIT DHSOCD Dk amesa nCsD, D NH CaDn
means DS and MH$HM,M St nSH $ne ah sntkTan sC means C, HC.

4 Function and action

| MO (50 (8D (2 (53) (B

| M }A_DRVA DO D4 D8 M1 KOH
SGpeci fies the target position
Skepcifies the target speed

., SXpecifies the target acceleration/deceleration t
Specifies output state $3+S3thrt address, occupi
S&&pecifies the output terminal number

., When MO changes from off to on, perfor nmbyahbSo.l ultte:
position parameter is S0, speed parameter is S1,
of acceleration and deceleration is seconds, that

., The usPagbleRVesf t he sameM@Q¥EA SR uUuoOfi on, A_thRVAdS tf rf Lea teina
can be interrupted by other motion instructions i
cached in cache mode, and othet emoti on instructi o

, After executing the IiDEOO0OOHPOOSNaahe saxmngl € saXi s

., The direction is determined by the target absolut
target position i s @rmeaatnedr ntehgaant i tvlee wdernr etnhte ptoasrig
current position
(5) Not es

., A_STOP/ AcdAL®Be used to stop the motion.

, The instruction has no error sctoadtee pba rta niertreorsnmoikliVhle
errors incbontdeot hmbdéehis not CSP, and the accel er:
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(6) Rel at ed

par ameters

|l npul Par amg Dat a Uni t Not e
par anm name
SO Posit FP64 CommanTarget position
uni t
S1 Vel oc FP64 CommanTarget speed
uni g
S2 Ti me FP64 S Target acceleration/d
time from current spe
St at| Par amg Dat a Uni t Not e
par anm name
S3 Done BOOL - I nstruction a@xecution
S3+1 Error BOOL - I nstruction execution
Axi s Par amg Dat a Uni t Not e
numb g name
S4 Axi s I NT 16 - Axis number starts fr
(7Y Application
The motor current position is 2000, it requires to
acceleration/ ®@ebsl eration time is
Mot or position diagram in absolute position mode:
start target position
| | -
UG 200U Sbsolute position l(l;l}v{lll current
10000 ' position/pulse
number
The target positi oambsionl utthee pcossmma md ifsr otmmezer o point
position of 10000 pulses requires setting the targe:
The | adder chart
MO |
X | A_PWR HDO M1 KO
M2
M }A_DRVA HD10 HD14 HD18 M3 KO
The instruction configuration:
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space usage : [D10-HD13 HD14-HD17 HD18-HD21,M3-M4,

Expl anati on:

Fir
par

The

st enafM|PEWRNnBt oughM20 8, fOFFeMOMove to the target

ameters.

execution position curve is shown as bel
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e ———————

Target

10000 4

8000 4

6000 +

4000 4+

Start ¢

2000 -

Is
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5-1-2-1 8Si mpl e rel o

(1)Overview

i &&npPROSIE ti on

The commandelmptoisse i 0n.
Si mple relatiivA PR¥ition moti on
Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |
Firmwal|V3. 6anldb above Softwa/3. @n4d above
(2)Oper and
Operan Function Type
SO Target position 64it, four words
S1 Target speed 6dbit, four words
S2 Accel eration decelerati|64it, four words
S3 Out put state bit start Bit
S4 AXi s output terminal nu|/lédit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D FDTD | CD |DX/|DY DM | DS KIHIITOOQD X | Y| M| & | T | C
SO0 0|60 0 0 0| 0 0 0
S1 0 |0 0 0 e 0 0
S2 0 |0 0 0 e 0 0
S3 0
S4 0 0
*D means D, HD; TD means TD H:Q@BnHIT DHS DD Drivw amea nCsD, D NH CaDr
means DS and MH$HM, M SR nSH e ahh snteTa,n sC means C, HC.
4 Function and action
| MO (50 (5D (32 (s3) (D
| M }A_DRVl DO D4 D8 M1 KOH
SGpeci fies the target position
, Skepcifies the target speed
., SXpecifies the target acceleration/deceleration t
SIpecifies output state $3+S3thrt address, occupi
S&&pecifies the output terminal number
., When MO changes froml egfofsitd ooan mopemeat nofyorS3t hd te
position parameter is S0, speed parameter is S1,
of acceleration and deceleration is seconds, that
, The usAglkERVef thet BamebMBRENSsStructi on, A_thRV ndsitfrfuecrteino
can be interrupted by other motion instructions i
cached in cache mode, and imttteer urpdteidon i nstructi o
, After executing the Ii@DEOO0OOHPOOSNaahe saxmgl € saXi s
, The direction pesidtieemMhegdtbyetbt the target posi
(5) Not es
A STOP/ AcbdALDe used to stop the motion.

The i
errors

nstructoowmnc bades

include that t h
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(6) Rel at ed

par ameters

|l npul Par amg Dat a Uni t Not e
par anm name
SO Posit FP64 CommanTarget position
uni t
S1 Vel oc FP64 CommanTarget speed
uni g
S2 Ti me FP64 S Target acceleration/d
time from current spe
St at| Par amg Dat a Uni t Not e
par anm name
S3 Done BOOL - I nstruction a@xecution
S3+1 Error BOOL - I nstruction execution
Axi s Par amg Dat a Uni t Not e
numb g name
S4 Axi s I NT 16 - Axis number starts fr
(7Y Application
The motor present position is 2000, it requires to
thr AudRVhstruction. The acceleration/ deceleration t
The motor position diagram in relative position mod:
start target position
| l |
0 2000 10000 Cuﬂ;t
relative — 3 sition/pl
position 8000 POSTIOTU pUSE
number
The pr etsieonnt ipsos2000, it needs to send 8000 pulses to
The | adder chart is shown as bel ow:
MO
|| A_PWR HDO M1 KO
M2
M A_DRVI HD10 HD14 HD18 M3 KO
The instruction configuration is shown as bel ow:
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Expl

First tur

wi t h

The

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

anation:
n

onAt RWRnesntarbu cetM2ohsr. oOWREIOINt mov e s
setting parameters.

execution position:curve is shown as t
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12000

10000 4

8000 4

8000 4+

4000 4

2000 4

r

Target

Is
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5-1-2-19.Pr o b e fOuAn cPtRi GOBrE

(1)Overview

The probe function is the position latch function,

triggered.

Probe f &An®PRIOBIE]

Execut/ Normally ON/OFF c¢/Suitab XDHXLH

condit

Firmwal|V3. 6anldb above Softwa/3. an4d above

(2)Oper and

Oper an Functi on Type

SO |l nput parameter start al|léit, single wor

S1 Qut put state word start|lémit, single wor

S2 Out put state bit start Bit

S3 AXi s output terminal nu|/lédit, single wor

B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System

D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C

SO 0 | 0O 0 0 0 | 06 0 0

S1 0 | 0 0 0 0 | 0 0 0

S2 0

S3 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDrn

me

ans DS and MHSHM, M SR nSH e afh sntetTansC means C, HC.

4 Function and action

| MO & (D (52 (&

| /| | A_PROBE DO D50 M1 KO H
SGpecifies input paramet elSOstS&OHR24address, occupie
Skpecifies output state wo3UH~S1Har2 address, occup
SZpecifies output state $2+S3+tart address, occupi
SEpecifies theeaxi 0ntldrtrmiamaaXA Bl e t
Wh eMOi s OF&FEMONItn on the probeb IV ittlee tdei T ugpenitf i
to the I atch register
I't needs to distEt theptagaatrGeBEBipRBIDaBR, 6 6 B BEDXBIEGD B D o
the PDO 6napPpAh neOrBeDhdi stri buted asthédePPOodbiezea sé¢amn
byt &$) present, only the signal from the sl ave st
Et her CAT monmainawmdc dher cbnfiguration mode of PDO
It takes a certain time from the generation of ex
l ocking. Therefore, the value of probe | ocking mi
related to the motor speed, hardware performance |
After executing the instru(@Dt2i00r0,0 +tRle® pNl aimne hsatnagteido |
Only one probe command can be writtéenbtogehbkeatam
(5) Not es

Only one probe command can be written for the sam
When probe 1 and probe 2 are enabled at the same
are triggered

When glhertsiource i s he master station, the trig
i nterrupt port, and here needs to be a correspo
example at the end of this section for specific u:
The command is not supported by the pulse axis
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(6) Rel at ed

par ameters

| npu] Par amet ¢ Dat a Uni t Not e
par am
SO I ndex | | NT16 - Probe number
O:pr olbe
Lpr oZb e
2probe 1 and probe 1
S0+1 Sourcel | NT1¢6 - Probe 1 trigger sout
Osl ave station
ILmain station
S0+2 Edgel I NT 1€ - Probe 1 trigger edgg¢
Orising edge
L.falling edge
S0+3 Signal| | NT1¢€ - Probe 1 trigger sigt
Oexternal signal
1.Z phase signal
22externalg,X2nt errupt
external,XBnterrupt
dexternal,Xdnterrupt
Sbexternal,XBnterrupt
6external,X6enterrupt
7.external ,XiTnterrupt
8external,Xil®t errupt
9external,X1hterrupt
lObexternal,X12terrupt
llexternal X13dterrupt
SO0+4 WindowS FP64 CommanProbe 1 window starft
uni t
S0+8 Wi ndowkE FP64 CommanProbe 1 window end i
uni t
SO+1| WindowU| | NT1¢€ - Window i ndex
Onot use window
lLuse window
S0+1 Sourcel | NT1¢g - Probe 2 trigger souft
Osl ave station
ILmain station
S0+1 Edge?2 I NT1€q - Probe 2 trigger edgg¢g
Ori sing edge
L.falling edge
S0+1 Signal| | NT1¢€ - Probe 2 trigger sigt
Oexternal signal
1.Z phase signal
2external,X2nterrupt
external,XBnterrupt
dexternal,Xdnterrupt
bbexternal,XBnterrupt
6external,X6nterrupt
7.external ,XifTnterrupt
8external,Xl®terrupt
9external,X1hterrupt
lObexternal,Xil@terrupt
llexternal X13dterrupt
SO0+1| WindowS FP64 CommanProbe 2 window start
uni t
S0+2| WindowEl FP64 CommanProbe 2 window end
uni t
S0+2| WindowU| | NT1¢€ - Window i ndex
Onot use window
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| npul Par amet ¢ Dat a Uni t Not e
par am
LLuse window
OQut p| Paramet ¢ Dat a Uni t Not e
par am
S1 Err Cod| | NT1¢ - Command error code
S1+4 Posi t FP64 Coun;Ta;nProbe 1 |l atch positi
S1+8 Posi ti FP64 CourETatnProZieatch position
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Done BOOL - I nstruction axecuti (
S2+1 Busy BOOL - The instruction is |
S2+2 Abort BOOL - I nst riuscnttieornr upt ed
S2+3 Error BOOL - |l nst reuxcetciwtni on error
Axi s| Paramet ¢ Dat a Uni t Not e
numb ¢
S3 AXi s I NT16€ - The axi s number st af
Not e:
The window of the probe represents the range of the
positiomprwien itshegriggered is written.to the | atch p

(7) Sequence diagram

Trigger instruction Trigger instruction

Execute

Source —|

Done

Busy

Abort

Error

1

Execute other instructions in interrupt moc

Explanati on:
Generally, after thBusyommamdali d§ st rsieggerOend,y talfeg er t h

detected to r efDoenseh stihgen ap oBiistyisoent,g rataiide it her es et . Onl
triggered and Doxecwi ¢éd deoarrpethbotheset saut d mavti il ¢ al
When there is an error in the irmEstolbcaritonsiognatlhei si
signals are reset, and the corresponding error code
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B8 Application

Eg ilThe specified axis is required to turn on the pro
the probe trigger records the current position. The
MO
[ A_PWR HDO M1 KO
M2
[ A_PROBE HD10 HD50 M3 KO
The commBnducation is shown as bel ow:

input parameter  HD10 Output parameter ~ HDS0 Status parameter | M3

Effective adsnum | KD

Name Addr Online value Data type statement
=+ Input parameter
= Index HD10 laprobe INT16U The probe,
Source1 HD11 Slave INT16U Trigger source
— Edge1 HD12 risealong INT16U The edge of the trigger
— Signall HD13 estemal INT16U Signal source
—WindowStart1 HD14 0 FPG4 Window start position
+—WindowEnd1 HD18 0 FP64 Window end posttion
WindowUsed1 HD22 isnotenabled INT16U Signal source
— Source2 HD23 Slave INT16U Trigger source
- Edge2 HD24 isealong INT16U The edge of the trigger
+— Signal2 HD25 extemal INT16U Signal source
WindowStart2 HD26 0 FP&4 Window start position
WindowEnd2 HD30 0 FP&4 Window end posttion
—WindowUsed2  HD34 isnotenabled INT16U Signal source
=+ Output parameter
+—EmCode HD50 INT16U Emor code
Pos1 HD54 FP&4 position 1
—Pos2 HD58 FP&4 position 1

I—L Chadsim o md e

space usage : ID10-HD34,HD50-HD61,M3-M6, wite || ok || Cancel

Expl anation:

When selecting the slave station for the probe trig
parameters relat ed6 O0tBgB6hotBEh9eho mabOBE€ h Ainet | & reA tRIOBd, tr
command can startbet hsei gpnraolb et,e rammidn atlh ei sprsoet by t he s

TaldD&E5€Ls an Ex6a2mpAsed3 are used for terminal all ocatio
obP562 is 5, that is,P,t ke dt ¢ rhmai rPER6f3aaifl stipsv,@abtehed totifesr mi n a
2 i-s probe 1 can Panlayw db @ ralbleo ?atceach tomly be all ocate

When the probe is turned on, whenever the | evel si g
At this timeititdr wvalruenwi Iplo be stored in the probe
4 and S1 + 8 in the instruction)

Expert process data configuration is shown as bel ow
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=-{_d PLC Config

ﬂ Vo

-[% Password
.4 PLC Serial Port
.. W ethernet
_..[n] Pulse

[ Module

= EFIEHE mihes IoMSY COE-Online ESCEIFE

BHEES PDO 5l |
= o g ‘ ]| fr.wily 2% i i |
0 poet) [exteon 1o 0 Tise barb Mupping |
TERIBOT 6.0 2nd FxPO0 Mapping
_ l5 0 ﬁ;\i #x1602 6.0 3rd RxPD0 Mapping
[ T 7T /\ #x1603 4.0 4th RxPD0 Mapping
‘ #1200 23.0 15t TxFDO Mapping 3
#1201 12.0 2nd TxPD0 Mapping
PDOER #x1a02 12.0 3rd TxPD0 Mapping
1 #x1a03 120 4th TxFDO Mapping
#x1600 |
T =601
] #xl602
(] #xte03 PDO WEW B2 1% B
F3l:F%:s F) w3 E=i0 268
#26040:00 2.0 0.0 Control Word VINT ‘
#x607A: 00 4.0 2.0 TargetPosition DINT |
#x60FF : 00 4.0 6.0 TargetVelocity DINT |
#x6071 .00 2.0 10.0 TargetTorque INT
00 10 12 0 Mod=0f0p Patiw STHT
#x6088: 00 2.0 13.0 Touch Probe Func... VINT I
EESD  WESA  ME B
i EFAEHIE  BihEs#h 10MS COE-Online ESCETESR
E B PDO 5l
an s ] #3l i k=t i s
0 ﬁiﬂﬁ#‘jlﬂ:‘l #1600 15.0 15t RExFDO Mapping 2
1 AP #x1601 6.0 2nd RxPDO Mapping
#x1602 6.0 3rd RxPDO Mapping
= — [#21a00 [23.0  [tse TxPDOMapping | 3 |
X . 'nd Ix. APpPINZ
PO R #x1a02 12.0 3rd TxPD0 Mapping
' 1 #x1a03 12,0 4th TxFDO Mapping
#1200 |
[T #xta01
] #xla02
L] xto03 PDO WE: AN WE W LB TH
F3lFF:5l F) w3 E=50 268
#x6041:00 2.0 0.0 Status Word UINT
#x6064: 00 4.0 2.0 AetualPosition DINT
#x606C: 00 4.0 6.0 Velocity actual ... DINT
#6077 00 2.0 10.0 ActualTorque INT
#x6061:00 1.0 12.0 ModeOf0perationl. . SINT
#x60B9: 00 2.0 13.0 Touch Probe Status VINT
#x60BA: 00 4.0 15.0 Touch Probe Posl... DINT
#x60BC: 00 4.0 19.0 Touch Probe Pos2... DINT
EHER BHES A WE HATE A
Pl ease add the PDO prelame¢eér shadeeco pABBHhH adBEeRbD O
#x 16600B,%MH0B, 6 0BG e adidkePd#Ot haO0Qt hi s example uses t
signal, if the falé60B%!oBBPSB Dilkksx 1upsOe0d, pl ease add
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Eg2The specified axis is required to X2Zurmorotn otfh et hper
station as the triigggreirggdseorurreccegr da ntdh et hoeu rprreonbte posi t i
foll ows

MO
| A PWR DD M1 KO -
M100
|| A_PROBE HI00 D100 M101KOH
Port X2 rising edge
FEND, external interrupt
10000
IRET
The command configuration is shown as bel ow:

Input parameter |HD100 Output parameter |D1DJ Status parameter |M1D1
Effective aisnum KO

Name Addr Online value Offline value Data type statement
=+ Input parameter
= Index HD100 1aprobe 1aprobe INT16U The probe,
+—Source 1 HD101 Slave Master INT16U Trigger source
—Edgel HD102 risealong risealong INT16U The edge of the trigger
Em-uﬁmz-—m_—
—Window Start 1 HD104 Window start position
+—WindowEnd1 HD108 0 IIIII FPSQ Window end posttion

WindowUsed1  HD112 isnotenabled i INT16U Signal source
— Source2 HD113 Slave Slave INT16U Trigger source
— Edge2 HD114 risealong 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
| - WindowlUsed2  HD124 i i INT16U Signal source
f—J—Oulpu'l parameter
+—ErCode D100 INT16U Emor code:
Pos1 D104 FP64 position1

—Pos2 D108 FP&4 position1

=L Ch=dicm mmrmmmmdme

space usage : [D100-HD124,0100-D111,M101-M104, Write | Ok Cancel

Expl anation:

Since the master station is used as the trigger s
corresponding port in the pirmtgeramyptanneddhse tcorbespal
configuration. The relevant PDO configuration is thi
After triggering the instruction and generating a r
s piefci ed axis into the corresponding register.
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5122 0Peri odic pmoitdDoacYEODOESr ol

(1)Overview

Performs periodic position control on the specified
Periodic posi ffiAcCYECROISH ol moti on
Execut Rising/falling ed Suitab XDHXLH
condit mod el
Firmwal|V3. 6anldb above Softwa 3. An4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu l1éit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD |DX|DY DM | DS K/H|IT OQDX|Y|M | & | T* | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0O 0 0 0 | 06 0 0
S2 0
S3 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SR nSH e aT) snteTan sC means C, HC.

4 Function and action

‘ MO @@@@

| i | A_CYCPOS DO D50 M1 KOH
SGpecifies input paramet elSO0stS®&rHt address, occupie
Skpecifies output state word start address
SZpecifies output state $2+S3t4rt address, occupi
SIpecifies the axis terminal number
When MO <changens, fpeornf oafnf pteoriwmdi c position contro
successful execution, S2 is set to on, i ndicating
by periodically assigning values to SO
Before triggedri nmgl etahsee ceonnsnuarne t hat the value of
otherwise the position wild.l produce a step
The periodic position control needs to periodical

position c¢ habneget osoh oludrdg enotto av cixddastehea of Ityhien gl aafg e
bet ween the given periodic position and the previ
A_ WRIcCcTEmmamach bechaadetbhe o aigetft olmbedDDItOd cry cwiet H nt
After executi ngon hl®Wli5n sttor utcrtii opgner stehte i nterrupt c
values in the position pergiipsadddaat,i onoTdlweneét ol omeal bz
determinadalmgt ehet prget position and the current

greater than the current position and negative wh

(5) Rel ated parameters

| npu] Par amet ¢ Daat t Uni t Not e

param

SO Positi FP64 CommanTarget position
uni t

S0+4 Direct| | NT1¢ - Diredtoitos.upported a

S0+5 BufferN I NTL1E - Buffer mode
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OCinterrupt mode
ILbuf fer mode
OQut p| Paramet ¢ Dat a Uni t Not e
par anm
S1 Err Cod| | NT1¢€g - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par am
S2 Il ncycl|] BOOL - Periodic control
S2+1 Busy BOOL - The instruction is |
S2+2 Activeg BOOL - Command under contr (
S2+3 Abort BOOL - I nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi (
Axi s| Paramet ¢ Dat a Uni t Not e
numb ¢
S3 AXi s I NT16€6 - AXxi s number starts f

(6) Sequence diagram

Trigger command

Execute |_|

Incycle

Busy

Active

Abort

Error

1

Execute other command in interrupt mc

Explanati on:

Trigger Buosnymagdamnd ve signalhsyalre siedgnalanids set when
control

During cycle control, ot her cAbmman s garadc yeBdeecgethend air
Active signals are reset.
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5122 1Peri odi c spedd CYGCMEQI moti on

(1)Overview

Switch the servo mode to CSV mode and output the gi
Periodic spedd cCxrCtViEAI] moti on
Execut|Rising/falling ed Suitab XDHXLH
condit model
Firmwa V3. d@dnd above Softwal374 and above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64d4it, four words
S1 Output state word start|lé&@it, single wor
S2 Qut put state bit start Bit
S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS KIHIITOOD X | Y| M | & | T | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0 0 0 0 | 06 0 0
S2 0
S3 0

*D means D, HD; TD means TD HSNQBDnNHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SivgR nSH e aT) snteTan sC means C, HC.

4 Function and action

MO @@@@H

M } A_CYCVEL HDO DO M1 KO

SGpeci fpasamepet start address

Skpecifies output state word start address
SZpecifies output state bit start address
SIpecifies the axis terminal number

When MO chanfges,f pemfofin periodic speed motion co
successful execution, S2 is set, indicating that

controlled by gevalbdesal d yS@ssignin

(5) Not es

The switching mode is issued byi $heecenmiroéd eby bI
Executing the motion command can switch the servo
speed of three cycles < = maximum speed * 0.1
Thleasade i s stildl running betweemesgsheofstmade osfwintoa
The command is not supported by the pulse axis

(6) Rel ated parameters

| npu|l Par amet ¢ Dat a Uni t Not e
par am
SO Vel oci FP64 CommanTarget speed
u n/ist
S0+4 Buffern | NT16 - Buf fer mode
Ointerrupt mode
Lbuffer mode

135



OQut p| Paramet ¢ Dat a Uni t Not e
par am

S1 ErrCod| | NT1¢€g - Command error code
St at| Paramet ¢ Dat a Uni t Not e
par anm

S2 Il ncycl|] BOOL - Periodic control
S2+1 Busy BOOL - Thienstruction is bei
S2+2 Activg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi (
Axi s| Paramet ¢ Dat a Uni t Not e

numb ¢

S3 AXi s I NT 164 - AXi S number starts f
(7) Sequence diagram

Trigger command

Execute |_|

Incycle

Busy

Active

Abort

Error

1

Execute other command in interrupt mod
Explanati on:

Trigger Buosnyma@damnd ve signalhsyalre siedgnalanids set when
control
During cycle control, ot her cAbronratn dssi ganr dBlc gicde esueste,d na
reset.
B Application
For example, the servo is required to run at the sp
by 13pluwl7s2e/ s every 5 seconds. When the speed reaches
speed. The | adder diagram is shown in the following
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| | A_PWR D100 M101 K1 }
M200
M }A_CYCVEL HD200 D200 M201 K1 }
M201
X } TMR TO K50 K100 }
TDO K50
[ } EDMOV K262144 HD200 #
TDO K100
|| } EDMOV K393216 HD200 }
The command configuration is shown as bel ow:

Input parameter |HDZDU Output parameter |DZD:I Status parameter | M201
Effective axisrum K1
Name Addr Oniline value Offline value Data type statement
(= Input parameter
| L bufferMode anm intemupt interupt INT16U The cad'lng pattem
Iii—Oulput parameter
| EnCode D200 INT16U Eor code
= Status parameter
FinCycle BIT syme
BIT busy
BIT active
BIT Intemupt status
BIT Ermor status

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

Explanati on:

Turn M100f fomorm oofefnabl eM2tOhOe farxoimen o fVthreingger the per i
command, the axis switches to CSV mode and runs at
synchronous st atastbismhimnegc¢ hteadns hgn Whe speed 262144

correspondi nCYECY&loanmamaeled Tdhhfe axi s i mmedi ately accel
at a uniform speedcthéVvdiemperl@si 6 hn maends amd saxaca b mwme .ar e

The speed curve is shown as bel ow:
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51-2-2 2Peri odi ¢ t or uAe CcYdhdRrQo | moti on

(1)Overview

Switch the servo mode to CST mode and output the gi"

Periodic tor qufe CYOOTtRQ]I moti on
Execut|Rising/falling ed Suitab XDHXLH
condit mo del
Firmwa V3. dand above Softwa 3. Aan4d above
(2)Oper and
Operan Function Type
SO |l nput parameter start a|/64it, four words
S1 OQut put state word start|lémit, single wor
S2 Out put state bit start Bit
S3 Axi s output terminal nu/ légit, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonent Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHI I ODOQD X |Y|M | & | T* | C
SO 0 | 0 0 0 0 | 0 0 0
S1 0 | 0O 0 0 0 | 06 0 0
S2 0
S3 0

*D means D, HD; TD means TD HSNCBDnHIT DHSOCD Dk amea nCsD, D NH CaDrn

me

ans DS and MHSHM, M SR nSH e afh sntetTan sC means C, HC.

4 Function and action

MO @@@@H

M } A_CYCTRQ HDO DO M1 KO

SGpeci fpasamepet start address

Skpecifies output state word start address
SZpecifies output state bit start address
SIpecifies the axis terminal number

When MO changes from off to on, paxkxspeami fpieed oy
Afnesuccessful emeicndi oat i Sgiisk d ;e tprea itoarigcetcont
contr odxiosf atchhei eved by periodically assigning va
I t neaesdssi ggno 6080h i n Ether CAT p arnmeanpepti enrgs toof ntahkee 9t
speed I'imit] effective

(5) Not es

The switching mode is issued by the controller, b
Executing the motion command can switch fleeddarcko
speed of three cycles < = maximum speed * 0.1
Thleasade i s stildl running between the start of mod
The command is not supported by the pulse axis

(6) Rel ated parameters

| npu|l Par amet ¢ Dat a Uni t Not e

par am

SO Tr q FP64 CommanTarget torque
u n/ist

S0+4 Maxvel FP64 Rpm Max speed | i mit
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S0 + 8| BufferMode I NT 14 - Buf fer mode

OQut p| Paramet ¢ Dat a Uni t Not e

par anm

S1 Err Cod| | NT1¢€g - Command error code
St at| Paramet ¢ Dat a Uni t Not e

par am

S2 Il ncycl|] BOOL - Periodic control
S2+1 Busy BOOL - The instruction is |
S2+2 Activeg BOOL - Command under contr (
S2+3 Abort BOOL - | nst riuscnttieornr upt ed
S2+4 Error BOOL - I nstruction executi (
Axi s| Paramet ¢ Dat a Uni t Not e

numb ¢

S3 AXi s I NT 1€ - AXi s number starts f
(7) Sequence diagram

Trigger command

Execute |_|

Incycle

Busy

Active

Abort

Error

1

Execute other command in interrupt mo

Explanati on:

Trigger Buosnymadmrdd v e
contr ol

During cycle control,
reset.

B Application

For example, the
by 5% of the rated torque
operate at this torque.
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Input parameter

A_PWR D100 M101 K1

’»

A_CYCTRQ HD200 D200 M201 K1 ‘7

TMR TO K50 K100

’»

EDMOV K20 HD200

%

'HD200

EDMOV K25 HDZ200

Output parameter | D200

Effective ads num K1

Status parameter

m201

Name

= Input parameter
-____EZ-
| | Limtvel

| L bufferMode
I%J—Qntputpaaneter
| L-EnCode

é—&auspalameter

Addr

HD204
HD208

D200

Online value

intemupt

intermupt

Offiine value

Data type

INT16U

INT16U

BIT
BIT
BIT
BIT
BIT

statement

Maximum speed limit
The caching pattem

Emor code

sync
busy
active

space usage : |D200-HD208,D200-D200.M201-M205,

Explanati on:
M100 ffam mamd f eanxaibsWaVRtOe r o mf @fnf,

Tur n

control

t haex i sac hes

regi

ster (0]

torque val
abave

The

speed

camma@ntdchédeto

CST mode

a

nd

t he styhnec htsionmiorighss sst & ti eme d
C or rCeYyCprdrmmmanmgd ,p eendidedtieakei tad red ye aacfc el e
MWhresn dlt0O sa i snicfoaurnmh esipedad e

f t he
ue and

curve

S

shown
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51-3Rel at edr egiist emd

After the relevant register is modified, it will ta

System parameters

Addr ¢ Definitio Data t|lnitid Not e
SFD81/Axis number I NT16 | 32 Setti n@Acvtaulaue n
conneaxt esd
SFD81/Motion <contr o I NT16 |\ 0 0:Cmotiton
mo d e LLHmot i on
2:us er dreofdien e
SFD81/ Axi s bit stat I NT 32U 2000(Axi s related c(
SFD81/Axi s word st a I NT 32U 2000(Axi s related r ¢
*C motion does not support all commands and par ame
manual for .specific usage
*2ln userdefine medeswi actHediéeheds medll and the user ¢
at .wi ||
Axis configuration parametBrB8Y8N is corresponding a.

Basic parameters

Addr es Definit|Dat a Uni t| | nit Not e
val u
SFD800OO+HAXi s*type I NT 16 - 0 O:Re al axi s
LVirtual axi s
2Encoder axi g
SFD800O1+HCommand I NT16 - 0 O:Et her CAT
channel Lpul se
22 X-NETNot Supiy
t he moment
SFD8002+Correspong | NT16 - N Correspondi ng
stati*on n( in the comman
SFD8003+Display un | NT16 - 0 Opul se
Imm
2: A
SFD8004+HPul se per Il NT324 Puls| 1310{The coundadbuaal
numb ¢ onreevol uti on
i s set accor
number of m (
l i nes (for €
mot or e nc o ebe
encoder , i
revolution, 1
set to 1310772
SFD8006+Encoder al | NT 16 - 0 When atxhes set
terminal e n c oadxeirsi t i s
number of t
correspondi ng
higlpeed coun
it i s € on psepcel
counis@,g it i
i f it i s
highpeed HSBENT
i s sef as Ls
to sipgld C
HSC, it is se¢
SFD8007+HGantry axl | NT16 - 0 O:di sabl e
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Addr es Definit| Dat a Unit| | nit Not e
val u
enabl e L.enabl e
I n synchrono
error &I emd tsh
not cancel
relationship
SFD8008+Movement g FP64 Commal 1310|Equi valent of
uni t how many pul
t he command
mot or for ong
SFD8012+Enable thg Il NT1G6 - 0 O:di sabl e
l.lenabl e
SFD8014+Wor kpi ece I NT 3 2 - 0 SFD804et 1toh
coefficier parameter wil
*
SFD8016+ Motor si{ | NT31Z - 0 SFD804et 1toh
coefficier parameter wil
*
SFD8018+Motion din | NTL1E - 0 Onot reverse
Lreverse dir g
SFD8019+Position I NT16 ms 0 Position give€g
out put fil Thi s wi || c 4
axis motion t
SFD8020+Count typd |l NT1E€ - 0 Ol ine
Lrotation. N ¢
moment .
SFD8024+Rotation ( FP64 Comma 0 Not support 3
i mit uni t
SFD8028+Rotationow FP64 Comma 0 Not support 3
Il i mit uni t
SFD8032+HBack cl FP64 Comma 0 Not support 3
compensat. uni t
SFD8036+HEmergency I NT 16 - 0 Emergency st
mo d e triggering en
0: given stog
lfeedback sto
speed i s hidg
feedbacke meng
stop may | ead
*Not e:
[ENUM: enumeration data, occupying single word
[axigpe] : awxhiegnp et hies s e & x)i,® t2h e( eennccooddeerr | nput port
parameters negeAthetrbe samd taixman tomée yebheo desies @lse t |
binding command or cam -speemdndoudhiengawill
encoadkend dri vaexiteh emmsve.ve
[ sl ave mshteart]li;ont meu sl ave station number and t he
interface correspond to the axis number in the

configuration

nterf aad i om

imtthd aEteher CAT

[reducer]: workpiece side coefficient: mot or
For exampl e, if the ratio of workpiece side
rf min, the act wamhi nmot or speed is 1
Probe position
Addr es Meani ng Dat a Unit|l nitia Not e
SFD8194+HProbe enc FP6 4 Comma 0 Wh e n using
equi val en uni t command on
ax,i sthe equi
needs to be
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Li nciotnf i ur ati on arameters
Addr es Definitl Dat a Unitf I nitia Not e
SFD8040+HHard lin I NT1€ - 0 LLEmergency s
mo d e 3decel erati o
SFD8041+HForward | I NT16 - 65535 X termonaeés
port t o forward
signal The
octal, t ha
correspondin
ter mi nal i s
correspondin
SFD8042+HForward | I NT1€ - 0 0: polarity
pol arity 1: P ol eaveedlr tsy
SFD8043+HReverse | I NT16 - 65535/ X terminal
port toevéamasda | in7
The paramet ¢
i s, the <cor
of X10 ter mi
the <correspgq
i s 8
SFD8044+HReverse | I NT16¢6 - 0 0: pol arity
pol arity 1: Pol aed ty
SFD8048+HHard l'in FP64 Comma 655360(
decel erat u n/ist
SFD8052+Har d I i n FP64 Comma 100000(Maxi mum sto
ma X dece unit after hard
di stance (if t he de
greater,
decel eration
decel eration
shorter,
decel eration
SFD8060+HSoft | imil | NT1€6 - 0 O:di sabl e
lenabl e
SFD8061+HSoft Il i mij] | NT1E€ - 0 00 detection
mo d e and decel eration
mo d e 1. detection
emergency st
Wh e n t he
commadRd016+
reaches soft
decel eration
emergency st
SFD8064+HFor ward FP64/Commal 100000
val ue of uni t
SFD8068+HReverse | FP64/Comma -100000
of soft | uni t
SFD8072+HSoft l'in FP64 Commal 65536(Q0The actua
decel erat unf g decel esrpaetieigo n
|l arger val
decel eration
parameter af
command
SFD8076+HSoft | i mi FP64/Commal 100000(Maxi mum stopg
decel er at uni t soft [ i mit
di stance decel er attieorn

by decel era
decel eration
shorter,
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Addr es Definitl Dat a Unit I nitia Not e
decel eration
finally stogq
i mit)

Performance parameters
Addr es Definit| Dat a Unitflniti a Not e
SFD8080+HMax speed FP64/Commal 65536|I f the spee
u n/ist the command
t he maxi mum
run at the m
SFD8084 + Ma x accg FP64/Comma 65536(1f t he a
speed u n/st par amet ero mma
is higher th
acceleration
t he maxi mum
SFD8088+ Max decg FP64/Comma 65536(1I f t he d
speed u n/Et parameter i n
is higher th
decel eration
t he maxi mum
SFD8092+HMax jerk FP64/Commal 6553601 f jtehrek psapreaen
unifisg in the comm
t han t he |nmedg
speedit wi ||
maxi memKk spe
SFD8096 HDef aul't | NT16 - 100 Single axis
percentag take effect
SFD8097+HDefault & I NT16 - 100 Wh e n t he ac
speed per t he command
i s execut ed
acceleration
acceleration
SFD8098+HDefault d | NT16 - 100 Wh e n t he de
speed per t he commandi
i s executteh
max i mum dec
default g
percentage
SFD8099+HDefaul't j I NT16 - 100 When jtelme& isnpq
percentag command i s ¢
execagehd ma
jerk *speedea
Spepeedr cent ag ¢
Detection and alarm parameters
Addr es Definit Dat a Uni t| I ni { Not e
v al
SFD8120+HPosition FP64] Comma 0 When the devi g
alarm val unit given positiorf
and t he feed
exceeds this
be reported.
parameter i s
position devi i
enabl ed.
SFD8124+HPositioni FP64 Comma| 100{When t he com
compl et e uni t position reac
and t he di f f g
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Addr es Definit Dat a Uni t| I ni { Not e
val
actual encoder
exceed t he
compl eti on \
completion fl g
SFD8128+El ectrizen FP64| Commal| 100/l f the current
detection uni t t he range of
M20004 450 *sNt
SFD8132+Moti on ¢ FP64 Comma| 100/ When t he cur
speed val uni ¢ greater t han
M20002+450*sNt
SFD8136+Moti on ¢ | NT16 ms 10 |[Filtering of
filter that is, after
i s greater tama
| asts dfedrect h e
time, the moti
on.
Max al ue 0i0D
SFD8137+HSpeed vy | NT18§ - 100/Not support at
percentag
SFD8138+HAccelerat| | NT1E§ - 100/Not support at
warning p
SFD8139+HDecelerat| | NT1E§ - 100/Not support at
warning p
Homi ng configuration parameters
Addr es Definit Dat a Uni t| I ni { Not e
v al
SFD8160+HOrigin po I NTL18§ 17770rigin signal
number
SFD8161+HOrigin po ENUM 0 O-hi gh llevel i s
l-low | elvel i s
SFD8162+HNear poin I NT18§ 1777Near point sig
number . Not g
mo ment
SFD8163+Near poi ENUM 0 Not support at
pol arity
SFD8164+Zphase po | NT1E§ 1777Zphase signal
SFD8165+HZphase ENUM 0 O-hi gh llevel i s
pol arity l-low | elvel i s
SFD8166+HZphase nul | NT1§ 0 Numb e rp hoafs ez s i
detected at tHh
SFD8168+HHoming hi FP6 4 Comma 0
unif g
SFD8172+HHoming req¢q FP64] Comma 0 The value nee
speed unf g t han homi ng h
|l arger than O
SFD8176 HHomi ng FP6 4 Comma 0
accelerat u n/i’st
SFD8180+HHoming FP64] Comma 0
decelerat unfizg
SFD8184+Homing | e FP64 Comma 0
unfisg
SFD8188+HZero poin FP64] Comma 0 The position
uni t homiarcg i on i s
SFD8192+HHoming di ENUM 0 The direction
action starts
Ofor ward

147



Addr es Definit Dat a Uni t| I ni { Not e
val
lrever se
Pul se configuration parameters
Addr es Definit Dat a Uni t| I ni { Not e
v al
SFD8200+HPul se por| I NT1E§ 1777Pul se output t
SFD8201+HPul se dir| I NT1E§ 1777Pul se directidg
SFD8202+HPul se por| ENUM 0 Opol arity does
lpol arity reve
SFD8203+HPul se dirl ENUM 0 Opol arity does
pol arity l-pol arity reve
Clo$4edp configuration parameters
Addr es Definit Dat a Uni t| I ni { Not e
v al
SFD8204+Cl oteodop s ENUM 0 Closed | oop fU
0:0OFF
1.ON
SFD8205+HCl osed ENUM 0 Closed |l oop pod
feedback sour ce
source ty O:bus position
L.high speed cd
speed count t €g
t hr SUFPIBO06+30
SFD8206+HEncoder e FP64 0 I't only takes
cl olsedp positi
sourcespesethi go
The encoder in
movement of e3g
i s, the movems
(SF®008 N) e8f0dDod
pul se number s
For example, t
amount per r e\
PLC is 1006m,o0
posi teidbbmcfke s o
grating ruler
counting, spreae
counting val uc¢g
revolution is
encoder equi vag
t oo 4
SFD8210+HProportio FP64 0 Proportional g
closedohtoro@l
SFD8214+HI ntegral FP64 0 I ntegral gain
closed |l oop cqg
SFD8218+Di fferent FP6 4 0 Differential
closed |l oop cg
SFD8222+HSpeed f e FP64 0 Full clopedd | d
gain feedf orward g4
SFD8226+HFeedback FP64 0 Full <c¢closed | g
feedfor wa gain
SFD8230+Cl osed FP64 0 Error code 201
ma X i mum when t hleoep op®
gain deviation exc¢€g
value. When s¢g
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Addr es Definit Dat a Uni t| I ni { Not e
val
take effect.
SFD8234+HSpeed i1l NT186 0 Full closed 1| ¢
l ooking feedforward fi
ti me
SFD8235+HFeedback | NT16 0 Full closed 1| ¢
filtering filtering timg
SFD8236+H2degreael gt FP64 0 Full c| osreede Idg
al pha The r an
the setting vi¢g
instruction fi
performed. Whse
value is great
processed as 1
SFD8240+H2 degree FP64 0 Full cl| ofsreede 1dg
int egral t i ntegration ti
Axis state coil (coSFD&24Art address is decided
Addr es Definit Not e
M20000+50/Axi s enab|ONaxis enable state
M20001+50Axis erro|/ONaxis error state
M20002+50Axi s moti|ONthe aximoti®ninthe current
than the motion speed detec
detection filtering time, an
M20003+50 At the po|/ON he command movement i sata
bet ween t he gi ven and f eeqd
compl etion width
M20004+50At the or|ONthe axis is within the el egq
M20005+50/Speed war |Not support at the moment
M20006+50Accel erat|Not support at the moment
warning
M20007+50 Decel erat|Not support at the moment
warning
M20008+50Axi s NnONcommand movememt compl et
completio
AXis state register (regbh8te&r start address is
Addr e s Definiti|l] Dat Uni t Not e
typ
D20000+|Axi s state || NIT6 - Oaxis disabl e
l.axis enabl ed, not
2axis in motion (e
A_HALT
Iaxis in continuous
4:axis in synchronou
Shaxi s in homing
6axi s i n de@elSayo®t
7.axis error
8the axis is in axi
D20001+|Error code |[I NT1 - Refer to the error
D20008+|Command gi Vv FP64 Pul siCurrent given puls
D20012+|Command end FP64Comma Target position of
uni t
D20016+|Axi s given FP64Comma Current given posi |
uni t
D20020+|Axi s given FP64{Comma Current given spee
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Addr e g Definiti|] Dat Uni t Not e
typ
uni g
D20024+|AXxi s FP64Comma Current gi vendeaxceleg
acceleratig un/t |of motion command
D20040+|Axis feedbg FP64 Pul sfAxi s actual moti on
D20044+|Axis feedbg FP64CommaAxi s actual moti on
uni t
D20048+|Axis feedbg FP64CommaAxi s actual moti on
uni g
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52 Axi s group function
52-1 Command |1 st
Command Functi on Chapter

G_PWR AXxi s group enabl e 5-2-2-1
G _CFGAXI S Modi fopmplhei ti on axi s |5222
G PTP poimtoi nt moti on 5-2-2-3
G LI NE Li niemrer pol ati on 5-2-2-4
G _CI RCLE Arc interpolation 5-2-2-5
G_HELI CAL Spiral moti on 5-2-2-6
G_MOVSUP Superi mposed motion 5-2-2-7
G COMPON Compensation motion 5-2-2-8
G _COMPOEFF Cancel compensation 5-2-2-9
G I NTR I nterrupt the moti on |52210
G GOON Continue the motion 5-2-2-11
G _PATHMODE Specify path mode sel|52212
G_PATHSEL Select machining pat h52213
G_PATHMOV Path motion 5-2-2-14
G SETOVRD Modyimfagni fi cati on 5-2-2-15
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522 Command i ntroducti on

5-2-2-1 AX igsr o u p 0&n #MIRe

QDovervi ew

turn on the axis group enable, make the axis group i
Axi s gr ofu@® RWR]bI e
Execut/ Normally ON/OFF c¢/Suitab XDHXLH
condit mod el
Firmwal|V3. 6anldb above Softwa/ 3. An4d above
2 operand
Operan Function Type
SO Specify the output stat|lémit, single wor
S1 Specify the output stat|Bit
S2 Specify axis group numb|lé@it, single wor
B)Suitable soft component
Oper ¢ Wor d coanfptonen t Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHIITODOQD X |Y|M | & | T* | C
SO 0 | 0O 0 0 0 | 06 0 0
S1 0
S2 0

*D means D, HD; TD means TD HSCBDnHIT DHSOCD Dk amea nCsD, D NH CaDn

me

ans DS and MHSHM, M SR nSH e ah sntetTan sC means C, HC.

4 Function and action

I\}Ao (D (= H

| | GPWR HDO M1 KO

SGpecifies output state word start address
Skpecifies output state bit start address
S2specifies axi s group number , starts from O. T
SFD48001+300*N~SHND4&80@G&+30@rMdup number.

When MO is setSXxxmecakgedapl antdhewsadawhm ttdhet he oper

Rel evxagngoup commands c anaxbjesouuspe d so nelnya bal fetder t he
After the command is execut el2 0 0tOhOe+) 2sB,Gamvghl £ @rxad tsp sg
(b46000+HBBO* N

(5) Not es

Enabling the axis group requires that each single
in the unbound state

After the axis group isbentbéedxi shgreupgWel axnet
axis command

The single axis number specified by the axis grou
consistent, the axis is in CSP mddce,cathodse mett .sup|
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(6) Rel ated parameters

Out pul Par ame Dat a tYy Uni t Not e
par ame name
SO Err Cogq I NT16U - Command error cod
State p Par ame Dat a ty Uni t Not e
name
S1 Pwr St ¢ BOOL - Axi s group enabl g
Axis ny Par ame Dat a ty Uni t Not e
name
S2 AXi s I NT16U - AXi s group number

(7) Sequence diagram

Enable __|

Enabled J |_

B8 Application

For exampyiweouphearn®@asgsitsaxd® s |t is reqaigmeodupt.o Tehnea bll s
diagram is as foll ows:

f | A_PWR HDO M1 KO -

A_PWR HD2 M2 K1 —

A_PWR HD4 M3 K2 —

| | G_PWR HD6 M5 KO -

Axis group configurations:

Basic configuration Performance parameter configuration Alarm parameter configuration Limit the configuration Interpolation configuration Looking forward to parameter

D Parameter names  address Offline values Online value type Parameter effec... instructions
Kinematic type  SFD48000 XYZ XYZ ENUM Power back on
Configure axi... SFD48001 INT16U Power back on Uniaxial number match, 65535 is invalid
Configure axi... SFD48002 INT16U Power back on Uniaxial number match, 65535 is invalid
Configure axi.. SFD48003 INT16U Power back on Uniaxial number match, 65535 is invalid
I onfigure axi... 4 wer back on niaxial nu r match, 1S nvahd
I D Configure axi... SFD48005 65535 65535 INT16U Power back on Uniaxial number match, 65535 is invalid
I D Configure axi... SFD48006 65535 65535 INT16U Power back on Uniaxial number match, 65535 is invalid
] Axis group er... SFD48007 Is not bled Is not bled ENUM Power back on
] stop mode SFD48008 Given to stop Given to stop ENUM Power back on 0: Given stop, the given position is unchanged when trig

The const iaxugesmotu pa x0e sa rSeFDBDtG EPIB 0O 2JYHDB8 D 0 3a x jihaeup can b
enabled only after akligs oops tairteu eemta xdigebsu p Affi tse heentatbd
corresprgdong st DUdE00mac BO®MEN changes &g Kloup nidsi ceanta l
The singl eacdDh&e0B0® aNoef2 @0re axi s group changes to 8,
axi s Refoarp.t®l-3c faopt esri ngl e axi-33 rfedrataexdi sr egyri osutpe rrse laant
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.
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52-2-2 Modi fop mplhsa xdi@ MCFGAXI S

(1) Ovrevi ew

Modify the composition axis of the

axi s

group.

Modi fy the clo@GpOBGAXIo®] axi s

Execut Rising/falling
condit

ed Sui t
mo d e

b| XDHXLH

Firmwa V3. 6a.nldb above

a
I
Soft wal3.

2 operand

Operan Funct

i on

SO the in

put param wor

S1 t he

out put

st at WO r

S2 t he

out put

st at

S3 axis g

roup numb wor

B)Suitable soft

component

Oper ¢ Word s

oft component

System

Cons| Modu

DX| DY| D

M K/IH|I QD

SO

@)
oo
< 14
oo |T

o« o<q
O¢| O

odod T
O¢| O«

S1

O¢| O¢

O
O¢|O
| O«

S2

S3 0

o

*D means HD;

means DS

D ’

(4) Funct iaocnt iaonnd

TD means
and MHHM,M SiveR nSH e ah sneTa;,n sC means

(0 (D (2

TD K@D DHS OCD Drid amesa nCsD, D MH CaDr
C, HC.

| m } G_CFGAXIS HDO HD10 M1

KO

H

SGpeci fies
Skpecifies
SZpecifies
SFpeci aixe s
When MO oihéf o
with the

i np

out

out
up n
, S3 s

S(Sr—rr—fr—f

(5) Not es

consxdsasnhnot
nNnel axoff axt@easio up
axis group i s i
c o lasxt¢igthineorit b e
modi dsiedi amw mpx i

(6) Rel ated parameter

par ameters

talxeh ssndbree

ut parameSE+ySGGHtEmTIrt ad C
put state word start
put st atSe ~IBi2t+3st art
umber

peci fies

set by

) ocC
S S

dr e
add
ddr S,

o = 0

s

e
a S ocC
axi s and
us e

t he
t he

group mo

S ugpxma d he <cor

need to
n moti on

¢ ngtoidemb er and t
be consistent

and cannot perform G_
as talkdmoupnabl ed
be restored after PLC st

s wi ||

S

|l nputf Par amet ¢ Dat a

par ame

t Uni t Not e

SO Axi s X

NT16U

X axis composi

S0+1 AXisY

NT16U

Y axi s

S0+2 AXi

NT16U

t
composit
t

Z axis composi

S0+3 AXi s A

NT16U

Aaxi s composit

I
I
s Z I
I
I

S0+4 AXxi s B

NT16U

Baxis composit
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S0+5 Axi sC Il NT16U C axis compositio
OQut pul Par amet ¢ Data t Uni t Not e

par amg

S1 ErrCod I NT16U - Command error cod
St atg Par amet ¢ Dat a t Uni t Not e

par amg

S2 Done BOOL Il nstruction eaxecu
S2+1 Busy BOOL The instruction i
S2+2 Abort BOOL | nst riuscnttieornr upt ed
S2+3 Error BOOL Il nstruction execu
AXi s n| Par amet ¢ Data t Uni t Not e

S3 AXi s I NT16U AXi s group number

(7) Sequence diagram

Trigger command Trigger command

Execute |_| —|

Done

Busy

Abort

Error

1

Execute other commands in interrupt ma

Explanati on:
Generally, after th&8usymmiagual si drsggeredset hafter
Done signalei $§sresget ODohy after the command is triog
automaticall
When t he iisnsitmtuecrtriwomt ed or habomrhBrreorrr osri,g nahle icso rsreets,f
reset, and the corresponding error code wil/ be out |
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52-2-3.Poi nt to pP6GIi ROPmoti on

(1)Overview

Each axis rpopsitoonhattahgefastest speed.

Point to [pGimRMTPImoti on
Execut Rising/falling ed Suitab XDHXLH
condit mo d e |
Firmwa/V3. 6a.nldb above Softwa/ 374 and above
2 operand
Operan Functi on Type
SO Sepci fypahamebhput start 6dbiftowosd
S1 Specify the output stat|léit, single wor
S2 Specify the output stat|Bit
S3 Specify axis group numb|léit, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD | CD |[DX|DY DM | DS KIH| 1 ODQD X |Y | M*| & | T* | C
SO 0 | 0 0 o] 0| O o] o]
S1 0 | 0 0 o] 60 | O 0 0
S2 o]
S3 0 o]

*D means D, HD; TD means TD K@D nNHIT DHSOCD Dk amea nCsD, D NH CaDn
means DS and MHS$HM,M St nSH $ne ah sntkTaan sC means C, HC.

4 Function and action

| MO & & (2 &
| M | GPTP DO D50 M1 KO H
SGpecifies the input parameS®erSGH#t3art address, occ
Skpecifies the output state word start address
., SXpecifies output state $2+S23t4art address, occupi
., Specifies the axis group number

When MO chanfges, f eamhoibgisupfréedehasx the target p
and t he speed uses t he def ault Thresepeadi scoapegdr at
(SFD8080YY30d@fTHult s pBFEODBIPErFEOHOt*ANge (

Af teexrecuting the command, t hP2G00@H2BE*XN s gtatup o
(D46000+H30i0s* N2 .

(5) Not es
When GtPhTeP command i s executed, each axis in its &
position with its own track
, The instrubuf.®&eAts unpopsotr tasne i nstruction can be cac
bufrhede, it owi || wait for all axes in the current

i nstruction

(6) Rel ated parameters

| npu Par amet (Dat a Uni t Not e
par an
SO Positi FP64 Comma X axi s position X axi
uni t{tSFD48001.+300* N
S0+4 Posi ti FP64 CommalY axi s position Y ax
uni tftSFD48002.+300* N
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S0+8 Posi ti FP64 CommalZ axi s position Z a X
uni tftSFD48003.+300*N

S0+1 Positi FP64 CommalAaxi s position Not sup
uni t

S0+1 Posi ti FP64 Comma B axis position. Not su
uni t

SO0+2 Positi FP64 Comma/C axi s position. Not su
uni t

S0+2 Coordi I NT 1 ¢ - Coordinate system. Not

S0+2 Buffern | NTL1E - Buf fer mode

OCCinterrupt mode
Lbuffer mode

SO0O+2| Transit| | NTL1¢ - Transition mode Not su

S0+2| Transit FP64 - Transition speed

OQut p|Paramet|Dat a Uni t Not e

par an

S1 ErrCod | NT1¢ - Command error code

St at| Paramet |{Dat a Uni t Not e

par an

S2 Done BOOL - I nstruction execution c

S2+1 Busy BOOL - The instruction is bein

S2+2 Activg BOOL - Command under control

S2+3 Abort BOOL - | nst riuscnttieornr upt ed

S2+4 Error BOOL - I nstruction execution e

Axi s Paramet |{Dat a Uni t Not e

numb

S3 AXxi s I NT 16 - AXi s group number start

(7) Sequence diagram

Trigger command

Trigger command

Execute |_|

l
3

Done

Busy

Active

Abort

Error

Execute other commands in interrupt ma

Expl anati on
Generally, after th8usymammddei si gnalggened, sehe
executed. At tbhee saimgn aéwiklsl srhees.etDoonn | y
otherwise it will not reset automat.

cal

and
aftagaihe
y

C

struclhoforfneedies atnrdi gtgheerreed airne tchuer r e nAclty vien st

Theiazxecuttonnof st b

When the in
signal will be set i mmediately.
Busy signal wil/l be set.
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t hDmne signal will be set.

When a new instruction is triggeroend BushyeiAttdvreu sti gma

are reset | mAedritatsilggnalndi ¢ heet .
When there is an eHBrmomr isn gintad demmand, otthher signal s
code is output.

B8 Application

For exampdeireds the axi s 1g0rOoOupp, @ni obvhe 6 otPomRr del godod enrt o h
shown as bel ow:

MO
| A PWR HDO M1 KO —
A_PWR HD2 M2 K1 -
A_PWR HD4 M3 K2 -
M4
{1 G_PWR HD6 M5 KO -
M10
M G_PTP HD10 HD50 M1l KO |
The instruction configuration:

[

Input parameter Output parameter | HD50 Status parameter  |M11
Effective shaft 1
group no

Name Addr Online value Offline value Data type statement

- Input parameter

I PosY HD14 0 FP64 postion Y
|- Posz HD18 FP64 postion Z
|- PosA HD22 FP64 postion A
|- PosB HD26 FP64 posttion B
|- PosC HD30 FP64 posttion C
}"'Cocrd'naeSyst... HD34 Basecoordinatesy.. ... INT16U Coordinate system
[ BufferMode HD35 intemupt | INT16U The caching pattem
|~ TranstionMode ~ HD36 0 INT16U Transtion mode
L TranstionVel ~ HD38 0 FP64 The transition speed

HD50 INT16U

M11 False BIT
M12 False BIT
M13 False BIT
M14 False

MA1E Calnm DIT

space usage : ID10-HD41,HD50-HD50,M11-M15, | Wite

Expl anati on:

The relevant axis group movemémte aammamgd oudnilse emxnad
enabling requires each cRenfpeorn etrs-2bxa psmatnod HGodfeWRaibll < .d
G_ PTP command runs to the specified point at the di

The depeedatx s(PEPS 080 )*3doelf*aNu |l t s p eSeFdD 8p0elr6cye3ndPO*gNe s € r e f
chapt@&rf &r 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

DParameternames address Offline values Online value type Parameter effec. instructions
] Thehighests... SFD&080 100000 100000 FPg4 Power back on
I—D Maximum acc... SFDE034 1000000 1000000 FP&4 Power back on
I—D Maximumdec... SFD8088 1000000 1000000 FPE4 Power back on
I—D Maximum acc. SFD8092 10000000 10000000 FPE4 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 Default decel.. SFDE093 10 10 INT18U Power back on
I—D The defaultra... SFD2099 10 10 INT16U Power back on
As the above fi gulrQQ 6ihxe sdied@aduplftaudpgeesdpeda@Olpfer cleat ¢
maxi mum speed of the single axis is set | ow, t he &
maxi mum speed of the single axis, so that the | inea
the command.
l'ts runnasgfdlrlacwks i(staking XY axis as an exampl e)
rt '+ 1 """ T1 1 1T 1 T I
I_,.f‘/,!
30000 4 -
L i L i 4 " i " 1 i i
I 1 I 1 T T T
50000 -40000 -30000 -20000 -10000 0 10000
In t he, fthigwia&Xaai ssand the ordinate i s500@R0GCGEHO)GaoOor d
GPTRoOot,j omhe Xesaonvde Yt maxt he target posi tfiaaud t( 1sQCCkd,sq)
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52-2-4.Li near | 0GeLp®Eati on
1)Overview
The axis group performs spatial |l i near motion with
Linear i ntGerlp&NIE4ati on
Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |
Firmwal|V3. 6anldb above Softwa/ 374 and above
2 operand
Operan Function Type
SO Sepcify the input param6éit, four words
S1 Specify the output stat|lé&@it, single wor
S2 Specify the output stat|Bit
S3 Specify axis group numb|lé&@it, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHIITODOQD X|Y|M | & | T* | C
SO 0 | 0 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H$Q@dnHT DHSDOCD D amesa nCsD, D MH CeDr
means DS and MH$HM,M SR nSH $e ahh snteTansC means C, HC.
4 Function and action
| MO & D & &
| M } G_LINE DO D60 M1 KO H
SGpecifies the input parameSC®e+ySi#t art address, occ
Skpecifies the output state word start address
., SXpecifies output state $2+S23t4art address, occupi
., Specifies the axis group number
When MO chanfges, Akéamosoppe ci f ipeedr fdloyr m23Ar i nterpol ati
accel/deaeienjaai losxepeodd t he user

Af ter the command is executR21Q 0 0sO H290iOes N&Bx i sa X3 tsa tger

(b46000+H8BBO2N

(5) Rel ated parameters

| nputf] Par amel Dat g Uni t Not e

par ame name tyop¢

SO Positi FP64 CommanXaxis position X a
unit [ISFD48001+300*N

S0+4 Positi FP64 CommanyY axis position. Y
unit [ISFD48002+300*N

SO0+8 Positi|] FP64 CommanzZ axis position. z
unit [ISFD48003+300*N

S0+12 Positi| FP64 CommanAaxis position. Not
uni t

S0+16 Positi FP64 CommanB axis position. Not
uni t

S0+20 Positi|] FP64 CommanC axis position. Not
uni t
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| nput Par amel Dat g Uni t Not e
par amg name typ¢
S0+24 Vel oci|] FP64 CommanTarget speed
unif g
S0+28 Accelen FP64 CommanTarget acceleration
u n/Et
S0+32 Deceler FP64 CommanTarget deceleration
un/Et
S0+36 Jer k FP64 CommanTarget j erk speed,
un/t acceleration/deceler
S0+40, Coordi|l NT1 - Coordinate system.
mo me n t
S0+41 Buffer |l NT1 - Buf fer mode
OCinterrupt mode
Lbuffer mode
S0+42Transi t|lI NT1 - Transition met hod
transition is suppor
0: speed transition
S0+44 Endve FP64 CommanEnd speed. Not suppo
uni g
S0+48 Transit FP64 CommanTransition speed
uni g
OQut pu Par amel Dat g Uni t Not e
par amg name typ¢
S1 ErrCodql NT1 - Command error code
Stateg Par amel Dat g Uni t Not e
par amsg name typ¢
S2 Done | BOOL - I nstruction axecutio
S2+1 Busy BOOL - The instruction is b
S2+2 Acti v| BOOL - Commandcondeol
S2+3 Abort| BOOL - | nst riuscnttieornr upt ed
S2+4 Error| BOOL - I nstruction executio
AXi s n Par amel Dat @ Uni t Not e
name typ¢
S3 AXi s I NT1 - AXi s group number st
The relationship betweejneralk dsp eehdetA sbAOMLE Haess el @ec @it ©
see rel evandh gpmirzatmgtser & oirn det ai | s
The speed, accel ejreartki papeeakebesasiebnbgndéhe ionset ha
group. I f the parameter set by the usergriosupgrdaat en
be treated as the maxigumupar amet e palraemedoert val
than thepamaamentuer val uis otfheealcihn esairngslpee eadx aingd ot h
group wil/l be calculated based omsthe maxi mum par
The traGettilEyaostraight | ine in spaten padamesen
acceleration and deceleration of axis group., whic
Suppbourftf st ructi dnufm@deni $ heet to O, the instruct
instructhencurrent motion and eWeenbilfirheedhe wi § nssdtr
the instructhufnf exinldlrveeant erf orheé he execution of the
before executing &aftihiesw fiulslfd @ecbhéonbel Eathed and e
returned
I f the accel er ajtearokn esnpdeeacced ebpti be ansdr arngr®upt he
will be used
Accel er at=iXormasxp e& d c €9 FeDr 4a8t O 2040+ XOYHE*eN a u | t accelerati

(SFD48053)+300*N

Decel er at=iXdrimasxp eccalc €3 FeD 408 0 208)+ XOY@E*eN aul t decel erati
(SFD48054)+300*N

Jerk s pXeYeZdna x j er kKkSFOPgS8OB 2)+3XVANTf aul t jpeerrkc e spagd
(SFD48055)+300*N

Nis axis group number.
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The transition speed bpdrhadnet awheinstbhelry bakbkdded&br u
(the cached in6tPUPamednsheaoconotemtel y e eRuX eWwh einns
the moving instructions reach the deceleration st
instructions wil/ be triggered talud osnae cicfailé g, t sac
the transition speed, the smoother the inflection
(6) Sequence diagram

Trigger command Trigger command

l
xcoue_ | | |

Done

Busy

Active

Abort

Error

1

Execute other commands in interrupt ma

Expl anati on
Generally, after th&8&usymammhddei si gnalbgened, sehe and

executed. At tbbhbee saimgn aéwikelsl srhees.etDoonnl y after the ¢
otherwise it will not reset automatically

When the instruchufrmedes atnrdi gtgheerreed airne tchuer r e nAclty vienst
signal will be set i mmediately. The execution of thi
Busy signal wil!/ be set. Af ttehBa gy datekwee usii@gmalod wihlel
t hDmne signal will be set.

When a new instruction is triggered BusyiAmthdvreu msti gma
are reset i matkedritatsilggnalndi & heet .

When t mereegriog an tEheocommgnd| theset, other signals
code is output.

(7 Application
ladder chart:
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1 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
A G_PWR HD6 M4 KO H
M4 M10
— | fi G_LINE HD100 HD200 M11 KO H
M20

‘ G_LINE HD300 HD400 M21 KO H

Among EUNG.,.functiontbl ecek Guall MNBEecMmarnd, MO turns on

each axis. Vhgema balliln gt harreee tauxr ned on (flag bits M1,
enabl i ngaxidddwep itsheenabl ed (the G_ILalgNEM4c o hsenponnylelt e xse ¢
t o,eoxnecute &hlel SEcowmmenan20 is set to on

set value G_drl NEogmand!| i ck the command to set the v

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] = 100000;//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 -

n o

o= non

nstruction demonstratngacripol ahi enegdmiXlYe axsstl
ts XYZ type, and the axis group of XY axis ca
xis as virtual axis). The movemengr oaunpo ucnan orfu
®M), @2 ottwe speed of s20¥@bhgesmmand heniparamey er s
rning on .Mb@namndproM2 @2idoctn@® uOh at the speed of
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Theperation track of the axis gr ocayi d spadsiotwinon ni s |
and -akesyposition is the ordinate):

~ 100000,200000

N

~ 200000Q,0

[ 50000 100000 150000 200000

When the transition spng_edji foff e rt hret swalownas ,c otmhmea naf fi e

200 A\ 2000+
/N
/ \ —
195 1998 4
/
/
/
/ s
/ 96 1
190 / \
/ N
// N
s / \ FREEES
ERELRE / \\ :
/ N 1992 1
/ N
/ \
180 - N\
/ by
4 \ 930
AN
175 4
988
1 1.386
: - - : : ‘ |
50000 95000 100000 105000 110000 99600 393800 100000 100200 100400

transi tf0on speed transi ti5d0mMO0speed
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5-2-25.Ci rcul ar

(1)Overview

JeatRIrUELtI on

The axis group performs spatial arc motion with the
Circiunltaerr a@GC b R b B
Execut Rising/falling ed Suitab XDHXLH
condi t mo d e |
Firmwal|V3. 6anldb above Softwa/ 374 and above
2 operand
Operan Function Type
SO Sepcify the input param6éit, four words
S1 Specify the output stat|lé&@it, single wor
S2 Specify the output stat|Bit
S3 Specify axis group numb|lé&@it, single wor
B)Suitable soft component
Oper ¢ Word soft component Bit soft ¢
System Cons| Modu System
D | FD TD|CD | DX|DY DM | DS K/IHIITODOQD X|Y|M | & | T* | C
SO 0 | 0 0 0 0 | 06 0 0
S1 0 | 0 0 0 0 | 0 0 0
S2 0
S3 0 0
*D means D, HD; TD means TD H:Q@BnHIT DHS DD Drivw amea nCsD, D NH CaDr
means DS and MH$HM,M SR nSH $e ahh snteTansC means C, HC.
4 Function and action
| MO & D &
M }G_CIRCLE HDO HD100 M1 KOH
SGpecifies the input parameS®ey3I®# art address, occ
Skpecifies the output state word start address
., SXpecifies output state $2+S23t4art address, occupi
., Specifies the axis group number
When MO chafnfgean, fakégmommpeci f ipdar fhbayr a83i nt er pol ati on
accel/deaeienjaai losxepeodd t he user

command i s

2.

After t he
(D460 MD®AHNSs

(5) Rel ated parameters

executPa0O00BOE®2LBOBYI ehaxhagi st

|l npu| Paramete Dat a Uni t Not e
param
SO Mo d e | NT16 - Arc mode (curpentlty
supported)
0: tplhoriend arc
S0+1 Pat hSel I NT16 - Path selection. Not
S0+4 Auxi | i & FP64| CommanXaxis auxiliary poi
uni t | X axis number i s
SFD48001+300*N
SO0+38 Auxi | i & FP64| CommanVYaxis auxiliary poif
uni t |Y axis number i s
SFD48002+300*N
SO0+ 1] Auxil i g FP64| CommanZaxi s auxiliary poif
unit |Z axis number i s
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