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Preface
This manwaldemseairn bes the Ether CAT communicati on
servo driver DS5C series (slave station).
This manual is based on the following information.
No. Document Not e Ver s Dat e
Physi ca
service
ETG. 1ETG1000_2 CHN_EcatPhgg V1i.0|/2003® 4
and pro
speci fi
Data | ir
ETG. 1ETG1000_3_CHN_EcatDLLSE . V1.0|/2003 4
service
Data Irif
ETG. 1ETG1000_4 CHN_EcatDLLH protoc|{V1.0|/20103 4
speci fi
Applicat
ETG. 1ETG1000_5_ CHN_Ecat ALSc¢ . V1i.0[{2003® 4
service
Applicat
ETG. 1ETG1000_6_CHN_Ecat ALPT protoc|{V1.0|/20103 4
speci fi
. . Protoc
ETG. 1ETG1020_v1ili0_S_D_Prag V1i.1|20 04 2
- - - - enhance
ETG2 D V1i i 9 B I
ETG. 2( G 000_,8_ - IO!Q!S_ S ave SVl.O 201727
I nformation Specificat i nf or ma
I mpl emen
ETG. 6ETG6010_V1i1li O_D.iR_eCitA instruciv1 11201141 9
' - - - = CidA02 dr ’
configur
Et h C/
- Et her CAT_Communi cati on er_ - -
communi ¢
. Et hei CA
- Et her CAT I ntroduction - -
- I Et hernet
Sl aa¢i ®
ET1100Et her CAT_ET1100_Datash - 2010® 3
- - contr ol
Not e:
(1) For the differences between the contents of thi
of this manual shall prevail
(2) 1t is not guaranteed thatedlincohienmanoédl rafer.)
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1-2JbSy st em

The
and multiple
The number

communi cati on

f &t hename
At uomati on Gnsb Ha -tkii med Botfh errenaelt
andAsslaavmemtautraet iicmmdustri al
| ow
X@ series( noaosntterro | d tea tsiea nv)o
pr ctbeonuakBuppave
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connection
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1-3/lbCommuni cati on specification
Item Specification

Physical layer 100BASETX (IEEE802.3

Baud rate 100[Mbps](full duplex)

Topology Line

Connectim cable JG-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 (Greer)
[L/A OUT] Portl Link/Activity Indicator(Green

Station Alias(ID)

Settingrange:0~65535

Settingaddress2700h
Explicit Device 1D Not support
Mailbox protocol COE (CANopen Over EtherCAT
SyncManager 4
FMMU 3

Control wAutbmasBeekwiEébipred
aurske dc d nomu noi pceant i roent wb e t

Et hernet technol ocg

ard vEPHE scawmel gt wi t h

staxtiisomsy,nch2 odamg-wa ® on
positiomwj depgedppli ocabéeand o

(master

net wor k

be omontnheec t p d o cheys st
station,




Modes of operation
csp| Cyclic synchronous posdn mode
position| PP | Profile position mode
Modes of operation hm | Homing mode
Speed csv Cycl_ic synch_ronous velocity mod
pv | Profile velocity mode
cst | Cyclic synchronous torque mode
Torque .
tq | Torque profile mode
Touch Probe 2 channels
Synchronization mode DC (SYNCOevert synchronization mode
SM (SM Event synchronizatign
Cyclic time (bCc| 500, 1000, 2000, 40007 &5s]
communication period)
Communication object SDOJ[Service data objelctPDO[Process data objgct
Maximum PDO allocation pe TxPDO: 4 [piecq RxPDQ 4 [piecq
station
Single station PDO Max bytes| TxPDQ:. 24[byte] RxPD0O24[byte]
Mailbox communic#éion | 1ms
interval in PreORnode
Mailbox SDO requests and SDO information

Note: SDO and PDO refer to state machine.

1-4/bEt herdcCdAmmuni cati on connection

The wiring of Ether CAT motion control sysoem i s Ve
Et hernet can be déemleaced thwcd wseaanpdlsa ksienrgv oX iansj ea nD S5xG
Et herd©@ART not need Jedi andPls@Wi baodyi &X#bbds ®DISBEC are equi |
Et her CAT communi cat ioonns unnepttwioornk opforcta b lseo atnhde bcr i dge i

wor kl oad of connection design and joint calibration
install ation cost.
Li nempe connection is recommendeidndg omo tEd hieg CAS bHals



extension |0

Note: only LIN2 port in X@ series PLC supports EtherCAT communication. The two communication network
ports of the servo driver follow the principle of "down in and upg,aiiiat is, the link2 port of X@& must be
connected wh the network port under the LINport 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 of communication transmission, it will inevitably be affected sutheunding electromagnetic
environment. It is recommended thaetuser use the industri@AT5e network cable, which can also be
purchased in our company.



22Et herCAmMmuni cati on speci
2-1JbEt herfCAT™Me structure

Et her CAT ial amo mmudruisctartii on -tpirmd ocont rhals eadf oblt herand e
the | EEE 802.3 Ethernet specification and does not
the standard Ethernet frame.

Bec atunsee Et her nEttiWegpretof He ke hei subpb8&Afg4leht Et hernet
the Ether CAT fr ame.

The Ether CAT frame is composed of the Ether CAT f
message, which is further subdreEvided. t®el Ethlee CBEThE®
processed according to ESC.

Et her Net / Et ame CATructure

14byte 46-150yte 4dbyte
Ethernet Header Ethernet Data FCS \

] Ethernet Header

. 11bit

j EtherCAT Header|  Datagrams \

A44(*1)-1498yte |

. bbyte 6byte 2byte ‘ 1bit  4bit
] Datagrami Source | EtherType | Length| Res| Type| Datagrams [
88Adh T L, ;
] ‘‘‘‘‘ 1st Ethernet Header [ 2nd| | I | Nth EtherCAT Datagrarﬁ\
10byte Max 148@yte — 2byte
Datagram Header Data | WKC }
. lbyte  1byte Abyte 11bit 3bit 1bit 1bit 2byte T
| command| index | Addressarea |Len| R| C | M |IRQ Working Counter
: ; A

2byte  Zbyte More EtherCAT Datagrams
AP** Positionl Offset «—— Position Addressing
ERs Addressl Offset [«—— Node Addressing
S | Logical Address |«—— Logical Addressing
*EEt met frame i s sliBdrytteer itshaand déedd .byt e,
(Et hernet Header ¥ Ethernet Data + FCS



2-2JbESMEt her CAeT Matcahti ne

The Ether CAT state machine (ESM) is responsible
master and sl ave applications at initialization and

The state change request is executuadd bfyortwae dma shtee
request to the application | ayer service. The |l att
station, and the slave station responds to tyhear appl
stea write service after the state change request s
keeps the status and puts the error fl ag.

The figure below shows the state transformation di a

H] Init \
Y
R = e PI”T
] PreOperational \
~or Y Y
" PS|" SP| TSI . ) ,
Y n The(IP) etc in the state transformation
oF ’ SafeOperational ‘ diagram is the abbreviation of state
-~ sor| - T transformation
os (IP): InitY Pre-Operational
4‘ Operational \ (PS: PreOperational SafeOperational
| minti t i alization status;

Pr-@per atPirenalperati on status;
SaOper atSiadrealoper ati on status;
Oper atOipemalti on status;

Communication action
SDO
Slave station status Actions in various states (email) | PDO | PDO
receive | send | receive
and send
Init Communication initialization, SDO, PDO urla to
receive and send message
PreOperational - .
P Only SDOreceivingand sending status Yes - -
(PreOB
SafeOperational . .
Status of SDO receiving and sending only, PDO senq  Yes Yes -
(SafeOR
) SDO receiving and sending, PDO receiving and seng
Operatimal (OP) i Yes Yes Yes
all feasible status

Not e:
The access from the master station to the ESC regis
ti me.
PDO (process datraamdfiferctpernisodiisedcdmmuni cation dat a.
SDO (service data object) is used to transmit non p:
Command or interface operation during ESM state swi:



2-3/bS |

2-3-1Principle

ESC
whi ch
Et hernet

transmitted

av e

refers
has

four

sta

t o

t he

t E®SC contr ol
overview
Et her CAT sl ave

controll er.
d atian gr epcoeritvsi,n ge aacnhd REtard dihn qamirmtX @ard ReXn

d adtaat af rfalmoevs .d iTrheec t i o>n p oAb tEPSBCE ti psdr Hf ti xBerdt:

i n

sequence. |

f ESC

detect s

t hat

automatically forwared itnot etrhnealn elxoto ppboarctk .t hr ough
Ports MII/EBUS” SPI/uC parallel/
0O 1 2 3 Ditigal 1/0 On-chip bus
AutoForwarder+
Loo;i)back F:Fl
ECAT Interface PDI Interface
PHY - i A A
Management
FMMU
A A
ECAT v \ Y
Processing SyncManager
Unit
Y 4 i Y
ESC address space
Reset«——» Reset Registers User RAM | Process RAM
Monitoring Distributed EEPROM Status
Clocks N ‘
] v ]
SYNC LATCH 12C EEPROM LEDs
2-3-2Address space
The DS5C series holds 8kbyte of physical addr ess
The first -@akBFhp (6008kd as register-l pRkER), iasndude
process dat &i PDO. i RoRAMetails of registers, pl ease
ET1812).
ESC register by . Initial
Length@yte Explanation
address gtheyte) P valuerl
ESC Information
0000h 1 Type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
000 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h




0007h Port Descriptor OFh
0008h~0009h ESC Features supported 0184h
Station Address
0010h~0011h Configured Station Address -
0012h~0013h Configured Station Alias -
é
Data Link Layer
é
0100h~0103h 4 [ESC DL Control -
é
0110h~0111h 2 [ESC DL Status -
Application Layer
0120h~0121h AL Control -
0130h~0131h AL Status -
0134h~0135h AL Status Code -
é
PDI
0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -
é
Watchdogs
0400h~0401h 2 Watchdog Divider -
0410h~0411h 2 Watchdog Time PDI -
0420h~0421h 2 Watchdog Time Process Data -
0440h~0441h 2 \Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
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 Logicd Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -

é

Distributed ClockE DCE -SYNC Out Unit




0981h 1 Activation -
é

0984h 1 Activation Status -

098Eh 1 SYNCO Status -
é

0990h~0993h | 4 |Start Time Cyclic Operation/Next SYNCO Pulse |-
é

09A0h~09A3h | 4 SYNCO Cycle Time -
e

2-4/bS | a r €0ad 00 B 3)F h

In the ESC configuratioarea (EEPROM word address 0000067h), after the power of the drive is started, the
configured station alias automatically reads and writes the ESC register according to ESC. When the value of Sli
EEPROM is reflected in the ESC register, the power supply needs to be started again. In tuditidial value

of IP core (ET1810 / ET181/ ET1812) is set. Please refer the data table of IP core (ET1810 / ET1811 /
ET1812) for details.

2-5/bSDQ@Ser vice Data Object

DS5Cseries 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 objeatadhictiwhich can set the object and
monitor various states of the slave station. The response to -avnigadction to SDO takes time. For objects
refreshed with PDO, please do not refresh with SDO, and overwrite with PDO value.

2-5-1.Mai | boame ugter uct

The frame structure of mailbd&DO is as follows. Please refer to ETG specification for ddail§&5100065 and
ETG10006).

| Ethernet Header | EthemCAT Header | 1st EtherCAT Datagram| 2ndl | | Ntht | FCS |
aobyte Max:1486byte o ohyte
. Datagram Header Mailbox Protocol | WKC |
6byte 2byte M ax:1478byfé“
Mailbox Header | CoE Header Cmd Specific |
16bit 16hbit 6bit  2bit  4bit 4bit  Sbit  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 | (Reservell

Prority Unsigned2 | Priority
Type Unsigned4 | Mailbox type
00h error

0lh (Reservel

02h EoE (Not corresponding
03h CoE

04h FoE (Not corresponding
05h SoE(Not corresponding
06hO0Eh (Reserved

OFh VoE (Not corresponding

Cnt Unsigned3 | Mailbox counter
Reserved Unsignedl | (Reservejl
CoE Header Number Unsigned9 | Reserved
Reserved Unsigned3 | Reserved
Service Unsigned4 | Message type
Cmdspecific Size Indicator Unsignedl | Data Set Sizeise pemission
Transfer Type Unsignedl | NormaltransfefExpeditedransfer
Data Set Size Unsigned2 | Data size

Complete Access Unsignedl | Object access method selection (not

corresponding)

Command Specfiel Unsigned3 | Upload / download

Selection of requirenmds / responses, etc
Index WORD Objectindex

Subindex BYTE ObjectSubindex

Object data or abort message, etc

2-5-2Mai | bwer t 1 me

This servo driver performs the following timeou

Ti meout of maddrmsox request:

The master station sends a request to the sl ave
the request frame is wupdated, the slave station |
updated, retry a@ainidadndVkKk&gaisn.noowe dated until
will time out.

Ti meout for mail box response: 10s

The master receives a response from a request f
WKC is updatedmelUniil thbi sesebnse of WKC being uj
station side wil!/ ti me out.

The maxi mewnutiirme by sl ave station (driver) resp



2-5-3.Al arm i nformati on

(1) Error code

Error codereturns same value &93Fh(Error codé.
0000H ~ FEFFh is defined according to EEB0067-201.
FFOOh ~ FFFR are defined by the manufacturer, as shown below.

Index | SublIndex Name/Description Range DateType | Access PDO Op-mode

603Fh 00h Error code 0-65535 Ui16 ro TxXPDO All
Thepresentalarm 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) numbefO0Oh~FFh)

(Example)F FO 3 h é 0OBM0{d®atvoltage)

FF55h ¢é 5LB3ETRPDO configuration abnormal protectiprE-851(RxPDO
configuration abnormal protectijrany of them occurs

As an exception, B00h is displayed in the case of887 (syncmanage? / 3 setting
erron.

(2) Error register

Error registereturns samgalue aslO01h(Error registe.

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) that is occurring to the servo drive.
When the alarm does notaum, it will display 0000H.
Do not display warnings.

Bit Content

0

1 Not support

2

3

4 Alarm occurrence defined by Al status cdde
5 Not support

6 Reserved

7 Alarm occurrenceindefined by Al status cod®

*1: The "alarm defined by ALstaus code" refers to the EtherCAT Communicat
Associatiomabnormal EB00-7, E-810-7, E850-7.

*2: The "AL status code undefined alarm" refers ttee EtherCAT Communicatior
Association abnormal E880~7 and the exception of EtherCAT Communicat
Association

10



26/ bPD @ r ocess Djata Object

The DS5Cseries supports PDO (process data object).

The realtime data transfer based on EtherCAT is carried out through the data exchange of PDO (process
data object).

PDO has RxPDG@ransferred from mastetation to slave statn and TxPDQransferred from slave station
to master station.

Sending side Receivingside
RxPDO Master station Slave station
TxPDO Slave station Master station

26-1.PDOapping objects

PDO mapping refers to the mapping from object dictionary taagin object of PDO.
Tables for DS5Geries PDO mapping can use 1680803h mapping objects for RxPDO and
1A00h~1A03h mapping objects for TXPDO
The maximum number of application objects that a mapping object can map is as follows:
RxPDQ 24 [byte], TXPDO: 24 [byte]
The following is an example of settirgPDO map.
< setting example >
Allocation of appli@ation objects 6040h, 6060h, 607Ah, @Biomapping object 1600h (Receive PDO
mapping 1: RxPDQOL1).
Index Sub Object contents
1600h | 00h | 04h
01h | 6040 @ 10 h
02h | 6060 00 08 h
03h | 607A 0020 h
04h | 60B8 0010 h
05h | 0000 00 00 h
é
18h | 0000 00 00 h

6040h 00h | Controlword ui6
6060h 00h | Mode of operation I8
607Ah 00h | Target Position 132
60B8h 00h | Touch probe function Ul6

2-6-2.PD@i st roinb uothij ect s

In order to exchange PDO data, a table for PDO mapping must be assigned to syncmanager. The relationship
between the table used for PDO mapping and syncmanager is described to PDO allocatioBEsh
allocation objectPS5C can use 112h for RxPDO (syncmanager2) and 1C13h for TxP@¢nhcmanager3).

The maximum number of application objects that a mapping object can map is as follows:

RxPDQ 4 [Table](1600h-1603H.

RxPDQ 4 [Table](LA00h~1A03h).

Usually, because onhe ntahpeprien gi so bnjoe cnte eids teon ocuhgange by
Example of setting PDO assignment object:

11



Al l ocationcmapp0dlg pbjel2ibc@symn Mdbnpaegder 1Channel 2).

Index Sub Object contents
1C12h 00h 01lh

01lh 1600h

02h 0000h

03h 0000h

04h 000t

Allocation mappi

ng objet 1600h to allocation object 18h (sync Manager Channel 3).

Index Sub Object contents
1C13h 00h 01lh
01lh 1A00h
02h 0000h
03h 0000h
04h 0000h
2-7.Communi cation synchronization mo
DS5Cseries can select the followisgnchronization modes.
Synchronization Content Syrchronization method Feature
mode
DC SYNCO Event| Synchronize the tim¢ High-precision
synchronization | information of other slavg¢ Compensation treatment sha# lbarried out
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 Asynctronous | Asynchronous Simple processing
Poor reatime performance
2-7-1. Y NEWV ent synchronizati on)
DS5Leri esbihasDC 4 di stri buted cl ock).
The synchronization of Et her CAT communication i s b
synchronization is realized through the systi@amet i me
station starts with the syncO event. Since the sl a\
cycle, it is alwhgssgpgoO0heventzed with
The master station needs to carry out transmission
deviation compensation during communication initia
synchronous commlpeti of fcrommrwohe power to the event

station

(servo

processing).

12



| 2~3s

Synchronization
state of syn@

Synchronization

Synchronization
completion time

Communication \
cycle v

Max.1s

CPUaction restart, initialize Normal action
T Time variation according to ESM
EtherCAT \ \ statusmigration instruction |
communication *1 | - 5 - -
status ! Init o r? | o atg | Operational
(ESM statd ; ‘ perational perationa ‘
Servo driver } SDO(Mailbox) can send and receive
communication ‘ 1
action \
} | PDOcan send
| | |
} | | PDOcan receive
| | |
SYNCO signal ;
from ESC |
\
\
\
\
\
|

signal and servo

incomplete

control cyclge

Synchronization
completion

After

"synchronization

completioi of synd® signal
and servo control cyclePDO
will send a message under the
condition of synchronization
with servo control cycle

2-7-2SM(SMEvent synchronizati on

The local cycle from thelave station starts with SM2 event

Since the processing dfd slavestationstarts from the SM2 event cycle, it is always syonired 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 fluctuatiorigtien) of sending time is too large, synchronization cannot
be completed, or an alarm occurs.

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

2-8/bL E D

The X@& series has twEtherCAT indicators (LEDs), L/A IN and L/A OUT
L/A IN and L/A OUT indicatorindicate the link status and action status of the physical layer of each port.
The lightcoloris green.

LED state Content
OFF Link not established

Flickering Link established, with data receiving and sending
ON Link established, ndata receiving and sending

13



B.Et hergfCAiTamet er configur a

3UbEt hercCAAfi guration interface

Create a new project. I n hbdePpCctankti et atvi onpbnagtl

File Edit Search View Online Configure Option Window Help
ded xanevhaBse G@ﬁljgﬁﬁtﬂiigﬁvw
._x:ls)- lé'ﬁ's'l J‘I‘J‘jli‘ iPi{H i -VI- :I’Fré_ jy- s E:D- ES?{ } F1 sFﬂ F12 sFWZ = % |:|

- LEYp m\
=53 PLCY ~
=] E§§ Code .
EE; Ladder §
Id., Instruction List |
o @ FuncBoex ||
24 Source File
{23 Header File
=34 Function Library
24 System function librar
24 User function library
3 config Block
[ sequence Block
;%] Comment Editor
B Free Monitor
-- Data Monitor
E Set Reg Init Value
=-{23 PLC Config
19| VO
[=a Password
& PLC Serial Port
¥ ethernet
o puise
(00 Module
|eg| BO

{E0] ED Information

24800 Error List | Qutput

N T Description Project Row Col
B wsox

The Ether CAT parameter configuration interface is d
di splay area and sl ave station configuration area.

Configuration arseeat oEHt hma SCtAdr petratoidorm: synchronous

computer timeout, ESM state switching of all sl aves.
Di splay area of slave station: scar spronma mwya Icloyn f a
inforomhheosl ave stati owmi Isledsehcttvea riyghthesicdig sor

Sl ave configuration area: corresponds to the <con

station
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EthercatConfig

General Expert process data Launch parameters I0 Mapping COE-Online ESC Reg

Scan Update o

Master

FLC Master

8
I—Stationl]].l Alias:0 XINJE-DSEC ..
LStationTD:z Alias:0 ITNTE-DSEC ..

Offset timefus): ] = FuncMappinghum: 0 +

SM Watchdog: FuncModeule: Serva Module ~

Slave Information Init

State Machine

e E— ;)
Requested
State

Error Wessage

Tpload Download

15

Activate

Cangel




32/JbMaster statiom configurat

1 Master Station Configuration * b
Bazic Configuration
Syne unit ewelefus): 1000 =
Timeout 4dd register comments
Faram=Copw
Farams
[ ] StartParams 0 =
[]5hiftTime
[ ] Thiks&Ess
[«]StationID:0 Alias:0 MADHT1105EAl
Stati-:-nl]:lil Mias:0 XIHNJE-DSEC CoE Drive RevE D
Stati-:-nIDZE Mias:0 XIHNJE-DSEC CoE Drive RevE D
e |
Par ame Expl anati on
Synchro|The communi batweentmatear asd sl ave st=a

uni t c

(thatsemsdi idneckatiant er valatbieadarnweaemd mmalsa 2@ 9
i s sedame |dleue.

Not e:ori f&elibse ssltaavt i on, iist coameltd @egle h 26 s
station jsitctooamechedset to 1000.

Timeout

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

Paranetercopy

Tick the parameters to be copied (the contents include startup parameters and offset {
2-5 and 27 for the meaning), and copy them to the target slave station based on the pan
of [reference slave station] (the number here refestation ID). The target slave station ¢
be selected in full or selected in part.

16



3-3/lbS| ave station | i st
EthercatConfig
Scan Update
Mazter
FIC Mazter
Slave
—StationID:0 Alias:0 MADHT1105EAL
|-StationID:1 Alias:0 XINJE-DSEC ...
L StationID:2 Alias:0 XINJE-DSEC ..
Par am Expl anati on
Scan Scan to obtain the topology of the curr €
XML file llfocabty try to read the EEPROM
temporary XML. There is no need to stop t
Note: the scanned slave station distingti
the firstostati on, and
Add Add the XML file of the slave station (tHh
the Ether CAT I nfohteatundedi thet osgf towa Xe
default configuratitoemdotfotXML.sl ave stati(
Copy Copythe seleted configuration item and adtdo the last.
Delete Deletethe selected configuration item.
Up Moveup the selected configuration item.
Down Movedown the selected configuration item.
Update | Updatethe slave statin list.
Note: the order in the slave station |ist mkisbmgbe ¢

[activate] (mednimgtofvaaefi)l)vatihenudPper
the eqwilpmentt work normally.

17
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34bS| ave station configuration
*

General Expert process data Launch parameters IO Mapping COE{nline ESC Reg

Dffset timelus): a = FuncMappingtham: O =

M Watchdog: FuncModeule: Servo Module hud

Slave Informatien Init

State Machins

Current State I:I

i o N

State
Error Message
Tpload Download Botivate Cancel

Par an Expl anati 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 PLCk@ltivate to take effect.

(2) Thedownload here is only for PLC debuggif@so can be saved in cask power failure).
Please tickhe EtherCAT parameter option when downloading the Pidject, otherwise there is 1|
Etherecat configuration data whenlaegding the PLC project.

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

Activate | The configuration data in the current PLC
of stlha&eteron to | nit, miAtPredS8af ¢voPPOP. sTthaet ee f
equivalent to stopping the mPecCeandr y hteom gt
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
downloading.

Cancel | Exit the interface without saving, which is equivalent to pressing the ¥rbint the upper righ

corner.

18



3-5/bGener

Expert process data Launch parameters I0 Mapping COEOnline ESC Reg

a l

Offset timel{us): i}

M Watchdog:

Slave Information

State Machine

Error Meszsagze

Init

Requested
oo

2. FuncMappingfom: 0 =

FunaModenle: Servo Module L

Tpload 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 selectedt will force set0x420 (wachdog timing time) of ES(
registerto 1000
Note: the function of the watchdog is to reset fiystem when the program dead
crashes.
Initialzation Restore all the configuration of th

whi ch onebeed sdotwnl oaded again to take

Slave information

It is used to download EEPROM duogi servo production and updatjingnd its
download function is not open to users by default.

PreOP OP, Init, SafeOP

Switch the slavatation to specified state.

Current state

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

Requested state

Status of the slave requeMode switching ontrol requirementgan be monitored
through SD [8029 + 20 * I] *1

Error message

Error is reported wheslave station state switching errdfou can confirm the statu
switching error message through SD [8028 + 20.*1]

Function module

It is used to map the EtherCAT slave station to the specified function modul
example, if the slave station O 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 select user define. At this time, PDO data can be modified arbitrarily |
value of 10 mapping. (note that IO module is not open temporarily, and its eff
equivalent to user define)

19



Function mapping Used to bind the EtherCAT slave tetbpecified module function. For example, th

number are two slave stations, namely, station 0 and station 1. You can set the [fU
mapping number] of station 0 to 1, and staticl 0. At this time, the slave station
is controlled by station O in the timn control module, while the slave station O
controlled by station 1 in the motion control module.

*1. See Chapter 9 "description of relevant registers" 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 ) ) )
receive and send messages
PreOperational the status of only SDO semdnd receive message Yes - -
(PreOB
SafeOperational the status of only SD@end and receivesPDO send Yes Yes ]
(SafeOR message
) all feasible statusf SDO receiving and sending, PD
Operationa(OP) . . Yes Yes Yes
receiving and sending

Note: the access from the master stationstavtahd abb$ @
any ti me.

PDOpr(ocess )iat aselj eot transfer periodic communicatic
SDGsegrvice )dlataseldjeottransmit non periodic communic
Command or interface operation ducbmouBBMatt aheeswD!

PDI interrupt |
| |
:PDI outputtl : PDI output

PDI »
u U t5 !
I ! |
|
l PDlinputt3 | ! PDIlinput
DC s l
i mterrupl_l u i mterrupl_l u
ShiftTime; ' 4 | shiftTime|
> © |<—>| |
—>: - l
L cycleTime |
|

Communication sequence diagram

Rel ated concepts and key time points are as foll ows
PDI Process data interface

DC Di strcbotkd

ESC Et hersCATve station controller

MCU Mi croprocessor

PDilntueitiThi s interrupt mastterri gggeenrdesd dvalt ean ttoh a he
PDffiall i nEOF is the compl etion osfl atcegtuiion ngSdat g

PDlii singThe sl ave MCU has obtained the current

20



PDobut put

from ESC tWw tMC Up raoncde swsa,iltwhiog

CopPpyDO dat a

DCinterr/Timng interrupt wi t the freerfeenrceen, c ew hcolisoaek ¢
synchronization unit cycle), i s larvees psot na
samena$¢ HXHata processing)

DCri sing Trigger data processing of each sl ave g

PDilnput [Copy PDO M@WatdrB®C and waitdfoexmasyelk
ti e t

36/ bExpert process dat a

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

1 SyndMenager PDO list

. n Size Type Index Size Hame Sign M

1 0 Mailbo .. #1600 fl-z-:-zi'.re PI0 mapping

1 Mailbo #x1601 19.0 Receive PD0 mapping 2
Oyt #x1602 15.0 Receive PDD mapping 3
i_? $z1603  21.0 Receive PI0 mapping 4
#xlald 230 Transmit FIO mapping 1 3
#axlall Z6.0 Tranzmit FDO mapping 2
PI0 Assign #xla02 260 Transmit PD0 mapping 3
#x1a03 25.0 Transmit PD0 mapping 4
#1600
[ #x1801
[ #x1802
L] #x1603 PDO: Add Edit Delete Move up Move down
Index:Subldx Site 0ffzet Hame Tvpe
#6040 00 2.0 0.0 Controlword UTHT
#5060 00 1.0 2.0 Modes of operation SIHT
#xE07 400 4.0 3.0 Targzet position DIHT
#6085 00 2.0 7.0 Touch probe func... UINT
Upload Download Activate Cancel
Par arme Expl anati on
Synchronization S MO , 1: for the interaction of mail box
manager type input and output are relative to t
Note:
(1) PDO (process dat a doibcj eccotmmuinsi cuasteido nt
(2) (SDeor vice data object) is used to tr
PDO Specifies the PDO of the corresponding SM, up to 4 can be selected, and the size
distribution exceed 24 bytes. (the larger the PDO dgtthe longer the transmission time is, and it may
be completed in the synchronization unit cycle. Therefore, it is impossible to guaran
stability of data transmission when there are many slave stations and each slave stati
large PDO dta.)
PDOlist Some PO pmaepdef i ned in rthepresrwne sXMDO R
master statiom,t do6t00é s d\Weéd 3drteaptaire skea t 185
transmitted fornom ot e es Imawsda eglt Bs3tha tciaonn ,b eg
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PDOcontent | The PDO objects to be mapped are specified from the object dictionary, and the objs
periodcally exchanged through PDO. (RxPDO must have 6040h, 6060h, 607Ah, TixiRR(
have 6041h, 6061h, 6064h, 60§C

3-7/JbL a u n crha npeat e r

General Expert process data | Launch parameters [0 Mapping COE-Online ESC Bez
Add Edit Delete Move up Move down

Row Index: subindex Hame Value Bits ... Error —>... Error —» .. Hext row WNotes

] 1 #6060 00 WModes of operation 8§ g O O 0 Op mode
2 #x60C2: 01 Interpolation ti... 1 g I:‘ I:‘ u] Interpolation time period
3 #6002 02 Interpolation ti... —3 g I:l I:l u] Interpolation time index

Tpload Download Aotivate Cancel

There are three default configurations in the startup parameters, of which 6060h is the operation mode of the
slave station, with the fult value of 8 (CSP mode); 60€2and 60Q@-2 are thesynchronization unit cycle,
60C2-1 is the value of theynchronization unit cycle, and 6@€2 is the unit of the synchronization unit cycle,
for example, the default synchronization unit cycle is 10D%s, that is, 1000us(this parameter will change
automatically with the synchronization period configuted the master station, and does not need to be
modified manually.).

You can configure startup parameters and their execution order thiaddh[edif], [deletd, [move up and
[move dowi.

Note: the execution order is from top to bottom. You can wrifferdint values to the same parameter,
indicatingthat the parameters are sethe order from top to bottom.

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

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

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

Parameter types in I@apping can be divided into readly (RO) and reagvrite (RW). Rarameter types
can be seen in Ce@nline. In particular, 6040h (RW) is gnivritable in homing mode6060his 6), and 607A
(RW) is not writable in any ode.

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

General Expert processz data Launch parameters 10 Mapping COE—Online ESC Reg

Initil  Word o o Bit m | SREE [onps
addr: map map. .

Index:Subldx Hame Address Tvpe Bit length Value

[F-#=6040: 00 Control Word HD10024 UTHT 16 i}

[F-#=A074: 00 TargetFozition HD10026 TIIHT 32 a

[+-#=60FF : 00 TarzetWelooity HD10028 TIHT 32 i}

[F-H#=E071 00 TarzetTorque HO10030 TIHT 16 n

[H-#xe080: 00 ModeOf0peration HO1oo032 SINT g u]

[+-#xE095: 00 Homing method HO10064 SIHT ] ] The new PDO Wl" be
[r-#x6094: 00 Homing acceleration HO10066 VDIRT 32 u] -

[+H-#=6041:00 Status Word HD10034 UIHT 16 i} dlsplayed here.
[H-#=A064 00 hetualFosition HD10036 TIIHT 32 a

[+-#x6060: 00 Velocity actual value HD10033 LINT 32 0]

[ #8077 00 hotuallorque 020040 THT & 7| Address can be changed.
[+-#x6061 ;00 Mode0f0perationDizplay Ho2o042 SINT 5] 0]

Upload Downl oad hotivate Cancel

Note: the addr ess eauttoo naadd rceasl sl yt @bsds!iagende di sd uf © 0 mu $Hdd .
pictur e:
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B | &FERR | Bibish | T0MH [Cob-online | B
it : WD - 2000

wal E=t Mt =8 i3 5 il

£:2040:00 Control Yord HO000 UINT 18 18360
EEOTA 00 TargeiFesition HIREO0E DINT ¥ LU
#60FF 00 TargetVelocity HIR2004 nIsT ® 0
EROTH 00 TargetTerque HDZ006 18T 18 0
#x5080:00 WedsDf0peration HOZ00s: SINT 8 L
BB0%3 00 Heming mwthod HD2010 USINT L 0
SxEIEA00 Heming wcoeleration HIEO1E UDIHT s o
#2041 .00 Sratas Ford HI2014 VINT 18 0
#xE064 100 ActualFezition HOZ016 DINT 2 o
#:E08C ;00 Velociiy nciual valos HOZ018 DINT 2 0
507700 AciualTerque HDLCO0 1ET 16 &
#2061 :00 Uodel f0perationDi splay HOL00Z SINT 8 0

slave station 2 uses the address HD2020~HD2040,
the auto assigned addresses start with HD1000

te [ TR [ w3 [ m= || ma

39 bCOEONnl i mé er f ace

EthercatConfig X

Scan Update General Expert process data Launch parameters Ifl Mapping ESC Reg
Master (®) A1 chject dictionaries () Receiving PO0 (ExPDO) (C) Send EDO (TxPDO0)

Index:SubIndex  Name Flag ¥alue Communi cation error message -
Tave —#x1000:00 Device type ro thiz funetion iz not supported of
S0 Mo mmmmy || PSS b 9 e et s o i
|-StationID:1 Alias:D XINJE-DSSC : ! ! Hem 3 PpoTEEd of. ..
[ Seationdd 2 Alise0 YINTE-DSSC . #1004 00 Seftrare version o this Function is not supported of...

F#l018:00  Tdentity ro wa¢

[EH-#21600:00 st Kecsive PI0 Mapping v 8¢

[-#x1601:00  Znd Reseive FDO Mapping v 8¢

[ #:1602:00  3rd Reseive FIO Mapping v 8¢

FH-#x1603:00  4th Receive FI0 Mapping T ¢

[FH#x1A00:00 st Transmit FDO Mapping v e

[FF#x1A01:00  2Znd Tranemit PDO Mapping w 38

[-#x1AD2Z:00  3rd Transmit PDO Mapping v 8¢

[ #:1403:00  4th Transnit PDO Mapping v 8¢

FH#x1C00:00  Sync manager type o 31¢

EH#xIC12:00  RxPD0 assign v <

[-#x1C13:00  TxFD0 assign w ¢

[-#:1C32:00  SM output pavameter rv 14

F-#x1C33:00  SM imput parameter o 314¢

—#x2000:00 DRV s Parameter FO-00 v this fimetion is not supparted of

#x2001:00 DRV s Paramster PO-O1 v thiz fanction iz met supperted of. ..

|#x2002:00 DRV s Parameter PO-02 v this function is met swpperted of. ..

| #22003:00 DRV s Parameter PO-03 v thiz Fanction is met supperted of. ..

[#x2004:00 DRV s Parameter PO-04 T thiz fanction is met supperted of. ..

Lﬂv?ﬂﬂﬁ nn MRV = Pavamatar PR ru v

Upload Dowrload | | hctivate Cancel

COE-Online has the function of reading and writing all object Dictionaries Online. When the interface is
opened, the data will be updated all the time. Select the slave of COE online from the list of slave stations on
the left. Doulte 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 typgstatus)
0x1008 Manufacturerequipment name
0x1009 Manufacturehardware vesion
0x100A Manufacturersoftware version
0x1018 Device information
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0x1C00 Synchronous management communication {yacManager
0x1C12 0x1C13 Process data object (BPmapping
1600h-1603h 1A00h~1A03h PDO mapping object
0x1C32 0x1C33 Synchronos managemer8M2/3
0x60060x6fff Cia402 Profile COBbject
0x20000x5fff Xinje custonzedobject

FI1MESCegi st er

ESC refers to EtherCAT slave controller, and ESC register interface is the

modifying slave registers.

interface for monitoring and

EthercatConfig
Scan Update General Expert process data Launch pavameters I0 Mapping COE-Onling ESC Reg
Master StertAddress:Ux:UUUD Length: (10 Reload
Address Dec Hex Instructions Ll
Slave 0000 i Dx0000 Typek
~StationID:0 Alias:0 MADNTLLOSBAL 0002 i Dx0000 Builo
|—Station111:1 #lias:0 XINJE-DSEC .. 0004 o 00000 FMMU= =upportedSyme
L StationID:? Alias:0 XINTE-DSEC .. UL n D000 il 5i zeFort A
00ng il 0000 ESC Features supportefl W
0004 i Dx0000 Reserved
000c i Dx0000 Reserved
000E i Dx0000 Reserved
0010 i Dx0000 Configured Station AddresD
001g i Dx0000 Configured Station Alial
0014 i Dx0000 Reserved
0016 i Dx0000 Reserved
0016 i Dx0000 Reserved
0014 i 0x0000 Reserved
001C i 0x0000 Reserved
001E i 0x0000 Reserved
nnen n MaeIOO0 Wardbn Rt mdon Beahlall i
Bit Value Flag Instructions
?

Upload Dowrload | | hctivate Cancel

Par amg

Expl anati on

Start addresg Set the starting value (hexadecimal) of the register to be monitored.

Length Number of registerto

bemonitored, decimal.

Reload Click to display the value. The current value is displayed only once.

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

Interface2 | The meaning of each bit ofi¢ register determines the readfe permission according to th

flag. Rreadable, wwr

itable, w (CLR)- write as clear as 0.

Not e: t haei fviad autei
i s not necessary

omp of some registers wild.l di
to modify.
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4.0bj ect d(Co®indn arey

4-1JbObj ect dictionary area assignmer

All objects are configured in the object dictionaryeath group through the it index configuration address
represented by-Bit hex.

The object dictionary of @ (CANopen over EtherCAT) specified by CI82 and the object dictionary of DS5C
series are as follows:

Object dictionary according to C#2 Object dictionary oDS5Cseries
Index Content Index Content
0000R-0FFFh data type area 0000R-0FFFh data type area
1000h-1FFFh COEcommunication area | 1000h-1FFFh COEcommunication area
2000h-5FFFh Userdefined area 2000R-2FFFh servo parameter area
3000h-3FFFh Reserved
4000h-4FFFh Reserved
5000h-5FFFh Reserved
6000h-9FFFh Profile area 6000R-6FFFh Driver Profile area
7000h-9FFFh Reserved
AO000h~FFFFh Reserved AO000Oh~FFFFh Reserved

4-2IbCOE o mmu ni c a tOixadrDoedr ReFRAF (

4-2-1.0bjce |i 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) RxPDOaobject mapping
Index SubIndex Name
1600h - Receive PDO mapping 1
00h Number of entries
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01h 1st receive PDO mapped
02h 2nd receive PDO apped
03h 3rd receive PDO mapped
04h 4th receive PDO mapped
05h 5th receive PDO mapped
é é
18h 24th receive PDO mapped
1601h - Receive PDO mapping 2
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
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 receie PDO mapped
05h 5th receive PDO mapped
é é
18h 24th receive PDO mapped
(3) TXPDOobject mapping
Index SubIndex Name
1A00h - TransmitPDO mapping 1
00h Number of entries
01h 1sttransmitPDO mapped
02h 2ndtransmitPDO mapped
03h 3rdtransmitPDO mapped
04h 4thtransmitPDO mapped
05h 5thtransmitPDO mapped
é é
18h 24thtransmitPDO mapped
1A01h - TransmitPDO mapping 2
00h Number of entries
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0lh

1sttransmitPDO mapped

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

Index SubIndx Name

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

1C13h - Sync manager channel 3
00h Number of assigned PDOs
01lh Assigned TxPDO 1
02h Assigned TxPDO 2
03h Assigned TxPDO 3
04h Assigned TxPDO 4

(5) PDOsynchronous management channel

Index SubIndx Name

1C32h - Sync manager 2 synchronization
00h Number of sulpbjects
01lh Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported
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05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
O0Ah 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
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supted
05h Minimum cycle time
06h Calc and copy time
08h Command
09h Delay time
OAh SyncO cycle time
0Bh Cycle time too small
0Ch SM-event missed
0Dh Shift time too short
OEh RxPDO toggle failed
20h Sync error

4-2-2.Devi ceat nbar m

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 typ#n case of servo driver, the value is fixed to ZBIB2h.
1001h | 00h | Error register | 0~65535 | U6 | 1o TXPDO | All

Displays the type of alarm (status) that is occurring to the serva.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 Adtatus codé&l
5 Not support

6 Reserved

7 Alarm occurrenceindefined by Alstatus cod&2
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*1) The "alarm defined by Alstatus code" refers to the EtherCAT Communication ASSOCi{
Error E800~7, E-810~7, E-850~7.
*2) The "AL status code undefined alarm” refers to the EtherCAT Communication Asso(
Error E880~7 and thesrror excepEtherCAT Communication Association.

1008h | 00h Manufacturer device name ‘ - ‘ - ‘ ro ‘ TxXPDO ‘ All
Devicename.

1009h | O0h Manufacturer hadware version ‘ - | - | ro ‘ TXPDO | All
Hardwareversion.

Index SubIndex Name/Description Range DateType | Access| PDO | Op-mode

1018h 00h Number of entries 0~255 us ro TXPDO All

Subindex numbefor this object. The value is fixed to 04H.

01h Vendor D | 0~4294967295| U32 | ro | TxPDO| All

Manufacturer ID of EtherCAT. The value is fixed to 00000 556h.

02h Productcode | 0-4294967295] U32 | ro | TxPDO| Al

Product code. The value is 10305070h.

03h Revisionumber | 0~4294967295] U32 | ro | TxPDO| Al

Product version nuras. The value is 02040608h.

04h Divece type | 0~4294967295| U32 | ro | TxPDO| Al

Product serial number. The value is 00000000h.

4-2-3.Sync manager corfimmdhati on type

The action mode assign&mleach syncmanager is set by0D@ object.
The value idixed for the servo driver.

Index | Sub Name/Description Range | DateType| Access| PDO | Op-mode
Index
1C00h| 00h | 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 | Communicéion typesync manager O ‘ 0~4 ‘ us ‘ ro ’ TxPDO ’ All
Set the purpose of sync Manager 0.
0: unused.
1: Mailbox receive (master stati¥nslave station)
2: Mailbox send (slave statidhmaster station)
3: RxPDO(master statiovi slave station)
4: TxPDO (slave statiol master station)
Because sync manager0 uses mailbox to receive messages, the value is fixed to 1.
02h | Communication typsync manager 1 ‘ 04 ‘ us ‘ ro ’ TXPDO ’ All
Set the purpose of sync Manager 1
0: unused.
1: Mailbox receive (master stati¥nslave station)
2: Mailbox send (slave statidhmaster station)
3: RxPDO(master statiovi slave station)
4: TXPDO (slave statiol master station)
Because sync managerl uses mailbox to sesdages, the value is fixed to 2
03h | Communication typsync manager 2 ‘ 0~4 ‘ us ’ ro ’ TXPDO ’ All

Set the purpose of sync Manager 2

30



0: unused.

1: Mailbox receive (master stati¥nslave station)

2: Mailbox send (slave statidhmaster station)

3: RxPDO(master statiovi slave station)

4: TxPDO (slave statiol master station)

Because sync maga?2 uses process data output (RxBDie value is fixed to 3.
04h | Communication typsync manager 3 ‘ 04 ‘ us | ro | TxXPDO | All
Set the purpose of sync Manager 3

0: unused.

1: Mailbox receive (master stati¥nslave station)

2: Mailbox send (slave statidhmager station)

3: RxPDO(master statiovi slave station)

4: TxPDO (slave statio master station)

Because sync magar3 uses process data output (RxPQke value idixed to 4

4-2-4.PD@appi ng

1. PDOdistribution object1C12h-1C13hH
The type of PDO mappg tableallocatedby syncmanages set by 1C12h to 113h objects.

Index | SubIndex Name/Description Range DateType | Access| PDO | Op-mode
1C12h| 00h Number of assigned PDOs 0~4 us rw NO All
The number of subdexes for this object.
0th Assigned RxPDO 1 | 1600n1603h | U16 | mw | NO | Al
Specify the RxPDO mapping object
02h Assigned RxPDO2 | 1600m1603h | U6 | w [ NO | Al
Specifythe RxPDOmapping object.
03h Assigned RxPDO3 | 1600n1603h | U16 | rw | NO | Al
Specify theRxPDOmapping object.
04h Assigned RxPD@ | 1600-1603 | U6 | mw | NO [ Al
Specify theRxPDOmapping object.
1C13h | 00h Number of assigned PDOS o4 | us | mw |[NO| Al
The number of subdexes for this objeche value is fixed to 04h
0th Assigned TXPDO 1 | 1A00h-1A03h | U16 | rw [ NO [ Al
Specify the TxPDO mapping object.
02h Assigned TXxPDO2 | 1A00n-1A03h | U16 | mw | NO | Al
Specifythe TXPDO mapping object.
03h Assigned TXPDO3 | 1A00h-1A03h | U16 | rw [ NO [ Al
Specify the TxPDO mapping object.
04h Assigned TXPDO4 | 1A00h-1A03h | U6 | w [ NO [ Al
Specifythe TXPDO mapping object.

Subi ndOe4xhd 1chf 1 ClARhh caannd achngl eyd bweh ecnh t h e &M su kit red @ xs0 (Ph
In addition, the status is the return port code (06
After the ses¢etihneg siusbimhdéemxgseodhmbede x 0@ h|l ect PDO distr
setting by converting ESM state to SafeOP.
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2. PDOmapping object}600h-1603h 1A00h~1A03h)

As a table for PDO mapping objects, objects of 16A@03h for RxPDO and 1A00h~D&h for TxPDCOcan be
used. After subindex @1 it represents the information of the mapped application layer object.

Index | SubIndex Name/Description Range DateType| Access| PDO | Op-mode
1600h | 00h Number of entries 0~4294967295 us rw NO All
Subindexnumber of the object.
01h 1st receive PDO mapge | 0~4294967295| U32 | rw | NO | Al
Setthe first mapping object.
bit 31 1e& 15 8. 7 6.
Indexnumber | Subindexnumber Bit length
02h 2nd receive PDO mapped 0~4294967295] U32 | w | NO | Al
Setting method is same &ubindex01h
03h 3rd receive PDO mappe | 0~4294967295| U32 | rw | NO | Al
Setting method is same Subindex01h
04h 4th receive PDO mapped 0~4294967295] U32 | mw | NO | Al
Setting method is same ubindex01h
05h 5th receive PDO mapped 0~4294967295] U32 | rw | NO | Al
Setting method is same &bindex01h
06h 6th receive PDO mapped 0~4294967295] U32 | w [ NO | Al
Setting method is same ubindex01h
é é
18h 24th receive PDO mappe{ 0~4294967295] U32 | w | NO | Al
Setting method is same Subindex01h
1601h - Receive PDO mapping theSubindex specification is same tbt600h
1602h - Receive PDO mapping heSubindexspecification is same tt600h
1603h - Receive PDO mapping theSubindexspecification is same tt600h

Do not map duplicate objecfBhe change of the repeated setisignknown

Subindex01HL8h of 1600KL603h can only be eimged when the ESM state is Pregdid subindex00h = 0. In
addition, the status returns abort code (06010003h).

After the sestdtha@gs ubi cdifaxsguedimbckeex O0Oh, tandhut edbheob| BDC
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
Subindexnumber of the object.
0th Lst transmiPDO mapped | 0~429496295 | U32 | rw | NO [ Al
Setthe first mapping object.
bit 31 1& 15 8. 7 6
Indexnumber | Subindexnumber Bit length
02h 2nd transmiPDO mapped | 0~4294967295| U32 | w | NO | Al
Setting method is same &ubindex01h
03h 3rd transmiPDO mapped | 0~4294967295| U32 | w | NO | Al
Setting method is same &ubindex01h
04h 4th transmiPDO mapped | 0~4294967295] U32 | rw | NO | Al
Setting method is same &ubindex01h
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05h 5th transmiPDO mapped | 0~4294967295| U32 | rw | NO | Al
Setting method is same Subindex01h
06h 6th transmiPDO mapped | 0~4294967295) U32 | rw | NO | Al
Setting method is same &ubindex01h
é é
18h 24th transmiPDO mapped| 0~4294967295| U32 | mw | NO | Al
Setting method is same Subindex01h
1A01h - Transmit PDO mapping, 2he Subinde specification is same tb600h
1A02h - Transmit PDO mapping, 3he Subindexspecification is same tb600h
1A03h - Transmit PDO mapping, 4he Subindexspecification is same tb600h

Do not map duplicate objecfEhe change of the repeated setisignknown

Subindex01HL8h of 1A00h-1A03hcan only be canged when the ESM state is Preg® subindex00h = 0. In
addition, the status returns abort code (06010003h).

Af ter the sestdthegsubi cdifaxsguedintbceeax Oh, tandhut edbheob | BDC
by converting ESM state to Saf eOP.

4-2-5.Sy nc manager 2/ 3J1G3AKKBBONIi zati on

The setting oSync manager® executed asC32h(Sync maneger 2 synchronizatjon
The setting oSync manager® executed asC33h(Syncmaneger 3 synchronizatipn

Sync manager 2 synchronizati(#C32h

Index | SublIndex Name/Description Range DateType | Access | PDO | Op-mode
1C32 | 00h Number of entries 0~20h us ro NO All
Subindexnumber of the object. The value is fixed2@h
01h Sync male | oess35 | ue | w [ NO| Al

Set the synchronization mode®ync Manager .2

00h FreeRunnot synchronizex

01h SM2 (synchronized with SM 2 Event

02h DC SYNCO(synchronized with SyncO Event

02h Cycle time | 04294967205 | w32 | w [ NO | Al
Set the cyclef Sync Manager

Please set it amorg00000(5 0 0),£1800000(1mg, 200000@2mg, 400000@4ms. If a
value other than the above is set8H) (abnormal protection of synchronization cy|
setting) will occur.

03h Shift time | 0-4294967205 | w32 | w [ NO | Al
Offset time.
04h Sync modes supporte(‘ 0~65535 ‘ ule6 ‘ ro ‘ NO ‘ All

Setthe supported synchronization type.
BITO: FreeRummode supported
0: not support; 1: FreeRurmode suppoed
This servo driver is set to 1.
BIT1: SM synchronization mode supported
0: not support; 1: SM2 event synchronization supged
This servo driver is set to 1.
BIT4-2: DC synchronization mode supported
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000b: not support

001k DC syncQevent supported

Thisservo driver is set t601h
BIT6-5: output offset supported

00k not support

01k offset of local clock supported

This servo driver is set to @0
BIT15-7: Reserved

1C32 | 05h Minimum cycle time | 0~4294967295| U32 | r0o | NO | Al
The minimum value of the communication cycle that can be set.
o6h Calc and copy time | 0~4294967295| U32 | 10 [ NO | Al
The time fom SM2 event, syncO ent to ESC read completion.
This time can also be extended when there is a deviation in the signal.
08h Command | 065535 | U | o | NO | Al
Not support
o9h Delay time | 0-4294967295| U32 | ro | NO | Al
Not support
0Ah SyncOcycletime | 0-4294967295| U16 | ro | NO [ Al
WhenDC SYNCO0(1C32h01h=02h, the value oESCregister09A0his set.
ExceptDC SYNCQ the setting i9.
0Bh Cycle time too small ‘ 0~65535 ‘ ul6 ‘ ro ‘ NO ‘ All
Not support
och SM-event missed | 065535 [ uie | ro | NO | Al
Not support
0Dh Shifttime tooshort | 065535 | U16 | ro | NO | Al
Not support
OEh RxPDO toggle failed | 065535 | U166 | mw | NO [ Al
Not support
20h Sync error | 0-1 | BoOL | ro | NO | Al
Sync error
This setting value is a reference value, not a guardnidae
Sync manager 3 synchraation(1C33hH
Index | SublIndex Name/Description Range DateType| Access | PDO | Op-mode
1C33h | 00h Number of entries 0~20h us ro NO All
The Subindexhumber of this object. The value is fixed2oh
01h Syncmode | 0-65535 | U16 w | NO | Al
Set the synchronéion mode ofSync Manager .2
00h FreeRunnot synchronizex
01h SM2 (synchronized with SM 2 Event
02h DC SYNCO(synchronized with SyncO Event
02h Cycle time | 0-4294967205| U32 | w | NO | Al
Setthe cycle ofSync Manager
Please set it amorg0000(500 €),s1000000(1mg, 200000@2mg, 400000@4ms3. If a
value other than the above is set8H) (abnormal protection of synchronization cy
setting) will occur.
03h Shift time | 0~-4294967205| U32 | w | NO | Al
Offset time.
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04h Sync modes supported 0~65535 Ul6 ro ‘ NO ‘ All
Setthe supported synchronization type.
BITO: FreeRurmode supported
0: not support; 1: FreeRummode supported
This servo driver is set to 1.
BIT1: SM synchronization mode supported
0: not support; 1: SM2 event synchronization supped
This servo driver is set to 1.
BIT4-2: DC synchronization mode supported
000b: not support
001k DC syncQevent supported
This servo driver is set t601h
BIT6-5: output offset supported
00k not support
01k offset of local clock supported
This sewvo driver is set to ()
BIT15-7: Reserved
1C33h | 05h Minimum cycle time | 0~4294967295| U32 | 0 | 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 fom SM2 event, syncO eneto ESC read completion.
This time can also be extended when there is a deviation in the signal.
0sh Command | 065535 |l ue | ro |NO Al
Not support
09h Delay time | 0~4204967295 | U322 | 0o  |[NO |AlI
Not support
0Ah SyncO cycle time | 0~4294967295 | U6 | 0o |[NO |Al
The same value withC32h0Ah
0Bh Cycle time too small | 0~65535 lute | ro  |[NO Al
Not support
0Ch SM-event missed | 0~65535 lute | ro  |NO Al
Not support
0Dh Shift time too short | 0~65535 |l ue | ro |[NO Al
Not support
OEh RxPDO toggle faild | 0~65535 lute | w  |[NO Al
Not support
20h Sync error | 0~1 |BooL | ro  |[NO Al
Sync error

This setting value is a reference value, not a guardnidae

1

DC (SYNCOevent synchronization)

synchronization method Features

Synchronize the time inforrtian of | High precision, need to compensate at the n
other slave stations based on the ti station side
of the first axis

35




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

Synd Syn®
event A event
1 1C32h  sulHzh ( cycle timgd rwO I
| Syn®cycle timé& rwO : |
" address 09A0h~09A3h" 1

1C321  sutHsh (Minimum cycle timgd ro0 | |

|

| |
: 1C321  sukd3h ( shift imed rwd |
FromSynd to Input Lagch |

/ | |_|I User shift timeThis product is not

Input Latch | correspondéd =0 |
-~ 1C33n | sukDel Calc and copy tinfe 0 rod)
i
|
|
|
|
|
|
|
|
I

1C32h sulD3h ( shift timed roO !
FromSYNCO to outputValid(Fixed as thiel‘

produc) |
|
|
|
L—>|<—> \OutputVaIid
| |_ | A
| 1C32H suld9i Delay timé © rod

1C32H suldeH Calc and copy tinie d rod

2. SM2 (SM2 event synhronization)

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

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

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

SM2 SM2

event event
| |
- | 1C32H sutb2h ( cycle timgd rwO :
]

~1C321  suld3n ( shift imgd rwO

[ 1C32H  sukD5h (Minimum cycle timgd roO
I" Ll
:

' ‘ FromSM2 to Input Latc

User shift timeThis product is not

Input Latch : correspondéd =0~ I
- 1C33h : sulDeli  Calc and copy tinfe 0 rod)
l

|

|

|

|

|

|

|

|

|

1C32H  sukd3h ( shift imgo roO
From SM2 to outputValid(fixed as this

|
|
produc) |
|
|
‘4—4:j\omput Va:llid

|
| L 1C32H sulD9H Delay timé ® rodO
1C32h sulDei Calc and copy tinfe ® roQ
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4-3/bDr i Waro fair leOax 6(0 00~ x 6 FFF

4-3-1.0bj ect 11 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 derand 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 Torque 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
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607Dh

Software position limit

00h Number of entries
01h Min position limit
02h Max position limit
606Eh 00h Polaity
607Fh 00h Max profile velocity
6080h 00h Max motor speed
6081h 00h Profile velocity
6082h 00h End velocity
6083h 00h Profile acceleration
6084h 00h Profile deceleration
6085h 00h Quick stop deceleration
6086h 00h Motion profiletype
6087h 00h Torque slope
6088h 00h Torque profile type
608Fh - Position encoder resolution
00h Highest sukindex supported
01lh Encoder increments
02h Motor revolutions
6091h - Gear ratio
00h Number of entries
01lh Motor revolutons
02h Shaft revolutions
6092h - Feed constant
00h Highest sukindex supported
01lh Feed
02h Shaft revolutions
6098h 00h Homing method
6099h - Homing speeds
00h Number of entries
01h Speed during search for switch
02h Speed diing search for zero
609Ah 00h Homing acceleration
60A3h 00h Profile jerk use
60A4h - Profile jerk
00h Highest sukindex supported
01lh Profile jerkl
02h Profile jerk2
60BO0Oh 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 pos1 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
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00h Highest subindex supported
01h Interpolation time period value
02h Interpolation time index
60C5h 00h Max acceleration
60C6h 00h Max deceleration
60E3h - Supported homing method
00h Number of entries
01lh 14 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
6502h 00h Supported drive modes

4-3-2. P(PB8&wer DriyYesPestémsation

According to the user command or abnormal detection téte tsansition of the PDS associated with the power
control of the servo driver is defined as follows.
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Power off or reset

Start » o

A 1
|
[ * 0: After the control power is put :
: into operatioh 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 :
| ’l 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 _ :
=== - processiny [~ operatioh ¢ |5 disable e | (Deceleration |
: operation rocessin ‘

|

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

After migrating to operation enabl@ervo is enabledplease increase the time to more than 100ms and input the
action canmand.

The following table shows the PDS state migration events (migration conditions) and actions during migration.
For the migration of PDS, the status migration is performed at the same timénasdkbake is obtained

(through 6041hStatusword confin the status has been converseud then send the next migration instruction).

PDSconversion Event Action
0 | AutoskpO After the power supply is put into operation, or al After the powe supply is puf]
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.
2 | Shutdown The condition of receiving the shutdown instior. | Nothing special.
3 | Switch on When the power supply is on, the condition| Nothing special.
receivingthe switch on command.
4 Enable operation| The condition of receiving the enable operatl The drive function is effective
instruction. In addiion, all previous se
point data are cleared.
5 | Disable operation The situation of receiving the disable operat Invalid driver function.
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instruction.

Shutdown

When the power supply iON, the condition of
receiving Shutdown instruction. Check otite
condition that the power supply is OFF.

Nothing special.

Disable voltage

The condition of receiving Disable voltage
instruction. The condition of receivingQuick stop
instruction.

When the ESM status is PreOP, SafeOP oy O
condition of migratag to init.

Nothing special.

Shutdown

When the power supply is ON, the condition
receivingShutdowninstruction.

Driver function is invalid.

Disable voltage

the condition of receiving Disable voltage
instruction.

Driver function is invalid.

10

Disable voltage

the condition of receiving Disable voltage
instruction. the condition of receivin@uick stop
instruction.

When the ESM status is PreOP, SafeOP or OP
condition of migratingo init.

Nothing special.

11

Quick stop

the condition of reeiving Quick stopinstruction.

ExecuteQuick stopfunction.

12

Disable voltage

When the quick stop selection code is the set v,
of 1, 2 and 3, and the quick stop action is comple
When the quick stop selection code is the set v,
of 5, 6 and 7, aththe quick stop action is completg
the condition of receiving disable volta
instruction

Checkthe condition that the power supply is off.

Driver function is invalid.

13

Error occurs

Abnormal detection.

ExecuteFault reactiorfunction.

14

Auto skip 2

After the abnormal detection and decelerat
processing is completed, it will be migrat
automatically.

Driver function is invalid.

15

Fault reset

The situation of receiving the fliuresult instruction
after the faulis removed.

If the fault facor does not exist
reset the fault status.

16

Enable operation| When the quick stop selection code is the set v

of 5, 6 and 7, thecondition of receiving Enabl
operation instruction.

Driver function is valid.

4-3-3.Cont r o(6wWd)O dh

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

word).

Index | Sublndex

Name/Description Range DateType | Access PDO Op-mode

604Ch | O0Oh

Controlword 0~65535 uile6

rw RxPDO All

Set the control command toetlservo driver such as PDS state conversion.

Bit information

15 | 14 | 13 | 12 | 11 | 10 9 8
R oms h

7 6 | 5 | 4 3 2 1 0

fr R eo as ev SO
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r = reservednot corresponding)
oms = operation mode specific
(cortrol mode based dbit)

h = halt

fr = fault reset
eo = enable operation
gs = quick stop
ev = enable voltage

S0 = switch on

bits of the controlword
bit7 bit3 bit2 bitl bit0 .
Command : : PDSconversion

fault Enable quick Enable Switch

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
Faut reset 0->1 - - - - 13

The bit logic of the quick stop instruction is valid at O.

Please executgther bitlogic and the opposite actions.

Bit8 (HALT): 1, the motor decetation pause is executed by 6a5Malt selection code).
After the pause, the ebbl@ must be turned off to restart the action.

bit9, 6-4(operation mode specilic
The following shows the inherent change of OMS bit in the control mode (OP mode). (for details, please refer to
the chapter of related objects of each control mode.)

Op-mode Bit9 Bit6 Bit5 Bit4

pp change orsetpoint absolute élative change set immediately new seifpoint

pv - : - -

tq - - - -

hm - - - start homing

csp - - - -

csv - - - -

cst - - - -

4-3-4.St at u £6wod)ldn

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

word).
Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
6041 | OOh Statusword 0~65535 ui6 ro TxPDO All
Indicates the status of the servo drive
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
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r = reservednot corresponding)
oms = operation mode specific
(control mode based dait)

ila = internal limit active

rm = remote

w = warning
sod = switch on disabled
gs = quick stop
ve =voltage enabled
f = fault
oe = operation enabled
so = switched on
rtso = ready to switch on

Bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switchedaaly/'te switch op confirm PDS

status accordingtothisbkthe f ol | owi ng shows the status and rel ate

StatusWord

PDS State

XXXX XXXX XOxx 0000 b

Not ready to switch on

Initializationincomplete 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

Servoenable off/ servo ready

XXXX XXXX X01x 0111 b

Operation enabled

Servoenable on

XXXX XXXX X00x 0111b

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 enablédIn case of 1, it means that the powapply voltage is applied to PDS

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

bit7 (warning: In the case of 1, a warning is occurring. When warning, PDSss#allunot change and motor will
continue to operate.

bit9 (remotg: In the case dd(local), indicates the status that 6040 (controlword) cannot prolceee case of
(remotg, indicates6040(Controlworg is in a manageable stafehe ESM state chaeg to 1 vinen the transition
is above PreOP

bit13,12,10(operation mode specilicthe following meang;mherentchange of OMS bit in control modé@-or
details, please refer to the chapter of related objects of each contrgl mode

Op-mode bit13 bit12 Bit10
pp following error setpoint acknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

bit11 (internal limit activg: The main reason for the internal limit is that the bitl1 (internal limit active) of 6041h
(status word) changes to 1.
bit15,14(reservedt this bit is not usediked 0).
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4-3-5.Contr ol

imogl e

1. Supported drive mod€65025)

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

sett

Index | Subindex Name/Description Range DateType| Access PDO Op-mode
6502h | O0h Supported drive mode| 0~4294967295 u32 ro TxXPDO All
SupportedMode 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 0 1 1 0 1
bit Mode of operation Abbr | correspoding
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 mog csp YES
8 | Cyclic synchronous velocity mod csv YES
9 | Cyclic synchronous torque modg cst YES
2. Modes of operatiof6060h
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 3] rw RxPDO All
Setthe 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 assigy - -
1 Profile position mode pp YES
3 Profile velocity mode pv YES
4 Torque profile mode tq YES
6 Homingmode hm YES
8 Cyclic synchronous position mode | csp YES
9 Cyclic synchronous velocity mode | csv YES
10 Cyclic synchronous torque mode cst YES
11~127 | Reserved - -

Because 6060h (modes of operation) is default = (no mode change / no mode asdéegsed$et the control
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mode value to be used after the power is put into operation. When the set value of 6060h is 0 and the set value of
6061h is O, if the PDS statenisgrated to operation enabled;881 (control mode setting abnornyalotection)
occus.

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 a@ain is seemed as "no mode changeadt] the control mode can not be
switched. (keep the previous cortnoode).

3. Modes of operation displg$061h

The confirmation of the control mode inside the servo driver is performed according to 6061h (modes of operation
display). After 6060h (modes of operation) is set, please confirm whether it is feasiblthi® aleject action
through detection.

Index | Subindex Name/Description Range | DateType| Access| PDO | Op-mode
6061h | O0h Mode of operatiomisplay -128~127 I8 ro TxPDO All
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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S ..Mot i1 on 1T nstructi on

5Jbl nstruction | i st

List of bus motion control related instructions

I nstructilFuncti on Loop representation an(Chapi
relative

MOTO . Y MOT O pos vel acec 5-2-1
moti on
Absol ut e

MOTOA ) MOTOA vpeol s acec ax Ns | 522
moti on

MOTOS Mul tiple s|MOTOS dat a par a a x| 5-2-3

MOSTOP Stop movi nfMOSTOP par a ax Ns 5-2-4

MOGOON Keep movi nfMOGOON axNs 5-2-5

MOSYN Synchronou|MOSYN par a syn_axNs | 526

MOUSYN Synchronou| MOUSYN axNs 5-2-7

MOWRI TE Write curr|MOWRI TE dat a ax Ns 5-2-8

MOREAD Read curr e MOREAD dat a ax Ns 5-2-9

52/[bl nstruction introduction

Al l command functions described in this chapter

mode) .

52-1 Rel ati ve po[sMO@T®n moti on

(1) I nstruction overview

The command is relati vmo ¢iofsyi tti loent Bnwd ¢ lowe & ovihd £i1h arad

deceleration time of moving target in real ti me.

Rel ative pdMOTOdN moti on

léit 3Dbit MOT O

i nstru i nstruc

Execut|R sifrmag/1 i ogi edgeigdSuitabl XG2

condit

Har dwa|V3. 6 Softwar|V3. 6

(2) Operand

OperanFuncti on Type

SO Specify relative position3adit integer or

S1 Specmdtyi on speed 3dit integer or

S2 Specadogel eration decelerat/3adit integer or

S3 Spcify axis number lé&it constant o
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(3) Suitable software component

Oper Wor d Bit
System Cons| Modu System
D|FD TD CD| DX| DY DM| DS K/ H|I DQD| X |Y | M| S|T|C|Dn.
SO 0 0
S1 0 0
S2 0 0
S3 0 0

Not e: D represents D, HD; TD represents TD, HTD; CD repres
representM rDeSpr eDsHeSn.t s m, HM, S M; S represents s, HS; t repres:s

(4) Fumc td otni an

@lnstructiion for mat

o & ® ®
Fw% MOTO | HDO | HD100 | Ks0 | K1 |
., When MO is from off to on, S3 axis accelerates
movement SO stops.

SO: is the relative value of the positi pnsiwhiveh
value, the motor wildl rotate forward,; if it is a
S1: set to a positive value. If set to a negative
S2: the time oft oastphéef eedt magi isgompB8ed, unit: m
S3: axis nNumbaéy.eN i s 1
, The relative position is the distance from the cu
For example: the current position is 10@®@,0sadand otnhe
before the command i s executed, ,i fitt hnee emdost otro wsaenntc
frome current position (that is, the set relative

When MO i s ftrhoem aobfsfoltuot eont,ar gtt-{ poschaompeg SDRO® 300+
posi tatoinveredal ue basedvahueteheaodi ghealmoposi ttiakres
position.

I n the process of motion, the absomotdefyangéthpeos
value (SDP24»»0, +a6d the set value iswihe akdaltutve
to atoprdingitfoa etdhet amgemppesi bhosi gBEaN WIM2I00Bot+ Q

For exampl e, S up paolsuee tohfatt hteh ep orseiltaitoinvei nv t he i nst
position is 0. After the trigger conditiaotn tihsi ss etti,m
modi fygethepoairti on 2030 he -18)@)g iFtsa(ae@®@@)S®rt hen the S3
decelerate to stop in the forward directtihoen,p oasnidt itof
400 -900)Yat this tihmetamgeitf pd9B2A3 @nd)ye®h28bentshe S3
wi || move forward to the position of 1200 toéuel ow d
directly t o20t30e +r-BGgQi s*t ke(@Een @®t or wi | | run to the corr

and reverse r «ctaant ibeen reefaltitkee dmomiarhout executing the

Tle servo amablhddi al val u08R splddd Hrsg gliOsOtberro WhSeDh |

of f to on, 2t0h3e2 v+alfule IwdlcmrBebs S1.

I n the process of omement meypemendic,d mt Hree arino dii fme by
(SPD032 + -B)O) *re(gn ster oral well aocdande tacta!| @aeat ispre e
deceleration ti me.

I f t e ispset to 0,adddel envodtoiro s memds Sdvdandcdel etrhaet | e &
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reduced to O before the set target position is not
moving flag (SINM20O0wWi IH 2n0ot* b(en repeed2 @BDt hil§Ot ¥imén
girvee the motor wildl run again.

(5) Related register

When the PLC is running and the servo is enabl ed
moving target, the moving speedmaendan hbe amdhdel £r adi
correspondi.ngT hSeD moedgiifsiteed SD riefgi stE6 msv.al Hewdvakre,s mc
corresponding register in the instruction wild.l not

decel er at icohma ntnietnhee.o OAMTe bus can be connreditrg d»i 3 2Na.x
32. Users can modify the mda) otnhrpau @mettlee sp arf a matcenr s

Tab32l: setting pa&d=ddet er value (

Addr ess DefinitiType Uni t Not e
SD2030+¥B)Absol ut¢3dit |[Pulse nCoordinate positi
positioflinteg by the number of
target position. I
or running, modi f
value wil letmotvaer g«

speed. The positid
position value.

SD2032+¥)Speed s¢3dit |Pul se
i nteglnumber/
SD2034+¥)accel er{3dit |ms the time accelerat
ti me integ
SD2036N¥)Decel erg3adit |ms Theae i me decel eratin
ti me integ 0

Tab322: state DbiNt=13pPar amet er (

Addr ess Definition |Note

SM2000+2pPD*(|servo enabl[ON servo enable state
SM2001+2P* (|Runnf hgg ON puwltspauta i ng
SM2003+20* (|lmotion comgON instruction action c¢o
SM2004+2pP*(|laxis error |ON error

(6) Exampl e

The curr enthepomsoittoiron sof200@@mamadi $ hee OITOed t o run
of 100 0s0esp at the speed of 5000Hz. Change the speed
absolute target position of 20000 pulses. The accel

A In relative position mode, the execution diagr al
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v Speci fi%®

WWhen the tar : ! Target ¢
speed are no

Changed
positi ol
YWhen gke pars
speedhanged

v

0
Acc t
A Ilnethelative position mode, the schematic diagr:
Star Target
| | | >
0 200c 10Q0( :
% Rel ¢ 800 3 Cur r ent/ ppuolssiel
posi
The current position is 2000, and 8000 pulses need
pul ses in relative position mode.

A The |l addeaticharmoda: r el

swz } DMOV ‘ K8000 ‘ HDO %
7‘ DMOV ‘ K5000 ‘ HD2 %
7‘ DMOV ‘ K50 ‘ HD4 %
MO

i } MOTO ‘ HDO ‘ HD2 ‘ HD4 ‘ K1 ‘—
Wl } DMOV \ K20000 \ SD2030 F
'\lﬂz } DMOV \ K6000 ‘ SD2032 %

SM2001
— } RST ‘ MO F
4{ RST ‘ M1 F
| RST | m2 |

Explanati on:
PLC starts to run, the initial pdsietsi,ve pewldseandoia
deceleration time to the corresponding registers.
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Servo iesna®NW& from OFSH atra sON,o iebxnentauntde oMOTrOel at i ve
movement .

Mli s from O&feéntdse ONe absolute target position to t

M2i srom off to on, the new speed is sent to the co

When the pulse is senifs tkhBeetuandnghtl agrbiesps8NAOD

52-2Absolute popMOTOA] moti on

(1) I nstruction overview
The command moves in absolute position, and can mo
deceleration ti men ofeatlhet immoev.i ng target

Absol ute pdsMOTIiOAQl mot i on

l1éit i ng 3Dbit MOTOA
i nstruc

Executi oR sifmgl ing edge [Suitabl XG2
conditio

Har dwar e V3. 6 Softwar|V3. 6

(2) Operand

OperanFuncti on Type

SO0 target position 3dbit integer or
S1 motion speed 3Dbit integer or
S2 Thei me accelerating from |32it integer or
S3 axis number léit constant o

(3) Suitable soft component

Oper word Bit
System Cons | Modl System
D|FD TD CD| DX| DY DM|DS| K/ H|I ODQD| X |Y | M| S|T|C|Dn.
SO 0 0
S1 0 0
S2 0 0
S3 0 0

Not e: D represents D, HD; TD represents TD, t8TDOM, CDDHM prieSs
represents DS, DHS.
M represents m, HM, S M; S represents s, HS; t represents T,

(¥ Fumotdi cact i on

@ginstruction for mat

. & & ® ®
PT% MOTOA‘ HDO ‘HDlOO‘ K50 \ K1 \

, When MO is from off to on, S3 axis actel epate@entc
stops at SO position.
SO0: it is absolute position value, which chen be s
current position value, the motor wild. note rmdtadre ;
wi | | rotate forward; if the value 1 etrheeveesr stehan t he |
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S1: set to a positive value. If set to a negative

S2: the time &aocsepgheetriac¢dnipovirmg O&peed, unit: m

S3: axis numb-2&82. n, N range is 1
., Absolute position is the distance from zero point
For example: the current position is 100, anfl the s
t hmot or wants to move to the target point (i . e. t he

pul ses at the current position.

When MO changeshérammsof bt €o2@NGet-1PpGastigtgiso nt o( SO . |
val ue 20f30( $D160 *i ncmeasesaté hteomwamnd,; wi@ddhe®teda@al o
(A)) decreasersgtractheer met or wi | |

I n the process of motion, the absomaotdef yanget hpos
val(us2b030 + -160 ,* a(nmd t he 4 att evaplowe ti ® nndnsekloa bsstoo(po mn
according to pbseimododmBhet bhhgealt SM2DO&Fi 1 280t ON

For exampl e, if the tat1ged, pasdtibae imi gher i acndiuf
wi || runatot®@®o8. ti me, moai t W20 & Dt alig@e t*r efgoissitteiro nt oi
400), then the S3 axis wildl decel erateetvikeestomaear dn

or-400) toatsttolpi;s yt itrhee, tmadgieft 20BDI t+i-109n) i*ne gAGEOh,&nS Dt o
the S3 axis ditld tmoeepd Dirtwiaon of 1200 to decelerate
motwman be realized)

When the servo enable changes from off to-19n, t he

i mmedi ately changes to 1000. When MO chanh)e)s fro

changes to S1.

In the promevememnht motbe movement speed can be mc
(SD2032 +1)§0 r*g(ster val ue, and the motor wi || ch
deceleration ti me.

I f thesspeedto 0, adbeemetdé¢c asmhomatdiwdrn ht i me . Since
reduced to O before the set target position he not
moving flag (SIM2O0OwWi IH Zfott tbies rteismred,. 2i0f3 2a {HW) Sipseed
given, the motor wildl run again.

(5) Relative register

The speci al registers related to the positio@aemotio
t albk-2 and-22ablne 6&la pfteerr det ai | s.

(6) Exampl e

Theurrent poslitiison20df0,mosmhorcto maeaqui 1t @s MdOEOA o t he
of 10000 pulses at 5000Hz. Change the speed to 600¢C
position of 20000 pullsersat iTdhre taicroee liesr aGdGmsn. and dece

51



A Iln absolute position mode: the execution diagrar

A

v | Spejifiel
L i
i i
i i
WwWWhen the ta : ! 8
and speed a l
|
— >
0 i t
Acc Dec
A, i
: Change:
Speezdifsi;p
i 4
| Absol.ute posi
YWhen the t i
|
and s peltean: i
i
!
—— >
0 t
Acc t
A Iln absolute position mode, the schematic diagr an

| | >
>

oooc Abso 1000 _
%—posilOOO( Current posi.

The current positiennesd20060pbeasdn8O0OWbepul e target
absolute position mode.

A In absolute position mode, the | adder chart is &

sm2
| ' MOV \ KlOOOO‘ HDO %

4{ DMOV ‘ K5000 ‘ HD2 F
4{ DMOV‘ K50 ‘ HD4 %

MO

i }MOTOA‘ HDO ‘ HD2 ‘ HD4 ‘ K1 %
M1

i } DMOV \ K20000 \ SD2030 }
M2

il } DMOV \ K6000 ‘ SD2032 %
SM2001

i } RST ‘ MO F
| RST | ML |
- RST | M2 |

Explanati on:

PLC starts to run, the initial pwlssedyvanpelaseeter
deceleration time to the corresponding registers.

Servo enaibblreonmo no,f fMOt o e@nagbsdlautte t o eixtedoama mb.t i on M
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Mli s fromtbéef abeoboniesttaegtthe posriteodmondi ng regi st
M2i srom off to on, the new speed is sent to the co

When the pulse is sent, the running flag bit SM20!

5223 Mul tispage MmMbOT O8]

(1) I nstruction overview

This commandmoednfy the target position in the proce
the current segment.

Mul ti stage[ MOPdO&] moti on

léit 3Dbit MOTOS

i nstru i nstruc

Execut|R sifrmg/l ing edge offSuitabé XG2

condit

Har dwa|V3. 6 Softwar|V3. 6

(2) Operand

OperanFuncti on Type

SO data start address 3dbit register

S1 parameter start address 3Dbit register

S2 axis number lé&it constant o

(B susbhbleomponent

Oper Wor d Bit

System Cons| Modu System

D FD TD/ CD DX| DY DM|DS|] K/H|IDQD|X|Y|M|S|T|C|Dn.

SO 0

S1 0

S2 0 0

Not e: D represents DMHTDHD;CDTD empeersend sttsSDL D, B®Dr ed$8EBents DM
represents DS, DHS.

M

repent s m, HM, ,SMIS;s tr etpdpers@snetmspsSesent s C, HC.

(4) I nstruction and action

@lnstructiion for mat

. ® =@
PT% MOTOS \ HDO \ HD100‘ K1

Wh e n MO is from off t o on, after setting S1 pa
motion(relative or absolute position motion) with
SO:adatarting address. The position and speed of e
S1: starting address of the parameter. Moti on mo
deceleration time can be set.

S2: axis numb22.n, N range is 1

When t henashelrevochanges fureonofofsfpeteod osied 3 meg-19&IgT s e
i mmedi ately changes tfor ol 0®f f Whe no 20 32 he nHW)s ure (on
changes to the speed value of the first segment o
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I n theofprmoess movement, the movemewingpebd cagi $
of ABD2 +-160 .* T(hre mot or wi Iwi tchh aancgcee |teor aa | oenw amplie edce
the modified movement speemdents soendmental i d for the c

If thesspeedto 0, adbeemetati esmopsdwdébel eration t
reduced to O before the set target position He not
in motionh0G1 ag-12GFMwi(rd Atott hbies rteisneet,.20B2a+né@F %pé¢ad
given, the motor wildl run again.

There is acceleration and deceleration time when
the same &s$rtshascect i bme

The current pulesde iman hkee sd@riétnt+-16@ gt s¢er (SD

I n the process of movement, it is not allowed to
ti me, movement mode anedg niehnet st obtya | mondui nibyei rn go ft hpeu | vsael

(5) Related register

E Data start address:

Addr ess Content s Not e
SOH{Moubl e word)|Position
SOH{2doubl e word)|Speed Segmen
S0+4 Resdarve
SO0+6 Reserved
S0+8 Reserved
éé éé éé
SO+-LN* 1(OdH0lue wor|Positi on
SO+-LN* 10+tRu bl e wWSpeed Segmen
SO+ N*10+4 Reserved
SO+(LN*10+6 Reserved
SO+LN*10+8 Reserved
E Parameter start address:
Addr es g Content
S1{0doubl eg3it integer, moti omeraltatvieye lab sadlswtl
Sl1{2doubl g3it integer, total ALWWMbher of movi ng
Sl1H{4doubl eg3dit integer, acceleration time (acce
subsequent speed chharegesdse raactcioornd)i,n gu ntiof
Sl1H{&doubl eg3dit integer, decelmag aftriom tthanel g dte cxE

(6) Exampl e
Send four pul sesmmavnd ht hdOdaQupee d t ot h6e0 0sOeHzo nddu rsiencgt i o n ,
valuacaederation and deceleration time of each sect

Na me freqguyeancy pul se number
segment 1 5000 10000
segment 2 1000 26000
segment 3 7500 20000
segment 4 4000 25000
acceleration 50 ms

ti me
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A Exeoantdiagram:

A
k\, S e g m&snpte
Segmentd i
Speed no 1 : mvesnpt ¢
| .
i S e g m2snpt ¢ !
! i !
! —T !
! i : >
0 x ¥ ¥ 3t
Segmi segmznpu iSegmd! Segm
pul sc¢ pul se pul s¢
A Segmen g g masnpte
v change
Segment Segment ' S e g méesnpte
changed ! i !
! ! !
1S e g masnptel !
! i !
! i !
! i : >
0 x "‘ X 1 t
Segmd Segmz iSegmdsegment;
pulse pulse¢ pul sc
A ln the relative position mode, the schematic die
I ncrement al
End
Star j
| I I { 1 >
] 410Q(4
0 500C 155:)0( 2160( 04 6200((: Urrent
Segmenl | Segmzpotwietif ; i Pulse n
positi ke i
I Segm2nne gait N
I Lald
Segmkpnots i t i :
The current position is 5000. I n the relative posit
tmed forward to 15000 pul ses; the second section s

41000 pul ses; theooeorgubeesj owmhsehdshould be turne
fourth section sendsbae25t0urOn epdu | fsoerswa rwdh itcoh 4s6h0oOull dpul s e
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A Thé adder chart in relative position mode:
SM2
|| DMOV | K10000 | HDO
DMOV | K5000 HD2
DMOV | K26000 | HD10
DMOV | K1000 HD12
DMOV | K-20000| HD20
DMOV | K7500 HD22
DMOV | K25000 | HD30
DMOV | K4000 | HD32
DMOV KO HD100
| DMOV | K4 | HD102 —
DMOV K50 HD104
DMOV K50 HD106
MO
Ii MOTOS| HDO | HD100 | K1 | —
M1
I DMOV | K6000 | SD2032
SM2001
Il RST MO
RST M1
Explanati on:
PLC starts to run, the initial positive pulse coi
tot al number of aocpceerlaetriaotni osne catnido ndse caenlder ati on ti me t
Servo enabl e on, MO from off to on, start to exec!
ML from off to on, the new speed is sent to the c
When t heemul,sd hies running flag bit SM2001 is reset
A Iln absolute position mode, the schematic diagr an
Absolute p
Start End
| | shart IR
- 0 i \
2?00( 530( ;g’ooc 2503( Current
i eg.me'.[éegmkpnotsitii':DU|S€‘ n
€ 65—t i
i Se®@m3t n e gautl !
B ;l

Segméepnots i t i
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The current position is 5000. Ild mlédsod nutt ewlhpeorsittheenf
forward to 10000 pul ses; 16000 pulses should be sen
46000 pulses shobhlddbeesendotn whe®GX bprlksveagsd 4000 pu
sdn when the fourth section goes forward to 25000 pu

A The | adder chart in absolute position mode:

SM2

| DMOV | K10000 | HDO |

DMOV‘ K5000 ‘ HD2 F

DMOQOV | K26000 | HD10 —

DMOV ‘ K 1000 ‘ HD12

1 T

DMOV ‘ K-20000 ‘ HD20

DMQOV | K7500 | HD22 —

DMOV ‘ KZSOOO‘ HD30

[ ]]

1 [

DMOV ‘ K 4000 ‘ HD32

DMQOV K1 HD100 —

DMOV K4 HD102 —

DMOV‘ K50 ‘HD104

11

DMOV ‘ K50 ‘ HD106 F

MO
il }MOTOS\ HDO ‘HDlOO‘ K1

M1

1l DMOV | K6000 | SD2032
SM2001

it } RST ‘ MO F

Explanati on:

PLC starts to run, the initial positive pulse coi
tot al number omnfs amar atcicen eseadtiion and deceleration t
Servo enabl e on, MO from off to on, start to exec
M1 from off to on, the new speed is sent to the ci

Whenpuhse is sent, the running flag bit SM2001 i s
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52-4 St op nmMoMAlr OR ]
(1) I nstruction overview
The instruction can stop the movement in multiple m
Stop MMOISTIOP ]
ldit 3Dbit MOSTOP
i nstru i nrsutc t i
Execut|R sifrmg/l ing edge offSuitabl XG2
condit
Har dwa|V3. 6 Softwar|V3. 6
(2) Operand
OperanFuncti on Type
SO stop mode or deceleration3adit integer
S1 axis number lébit constant
(3yi alsloft component
Oper Wor d Bit
System Cons| Modu System
D|FD TD CD/ DX| DY DM|DS| K/ H|IDQD|X|Y|M|S|T|C|Dn.
SO o} 0
S1 o} 0
Not e: D represents MH,TDHD;CDTD epeersendsttsSDT D ,BO®D,r ed8E€DBent s DM
represents DS, DHS.
M represents M, HM, rSeMpr s eretps eB,enHTs; SC rHeSpr efsent s C, HC
(4) Function and action
élnstructiion format
Sl
" ) (&
——— MOSTOP | HDO K1
, When MO is from off to on, S1 axalsuestoofpsSQO nparidanhe
MOST@RP mmand i s executed. After the axis mdyement
i ®tsto off, but the commaned )dommpsl entoitors eftl agp (0SIM20
S0: the mode of pulse stop or deceleration distan
S1: axis numb-g&2. n, N range is 1
, According to the different panadameemesgehc80stopea
Several modes are as foll ows:
A Emergen&f) :stop (
When S0 drs &t her negative numbers, the motor perfoa
v
Emer gen
0 t
MOST
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Attention: stop the movement i mmediately, there wi

A S| ow Kt :0
When SO0 is KO:sdegrdiemgttto theéndé SOROBHY ol Ot i* mé n

/

MOST B

S| w

»
>
t

A Fixed |l ength stop (positive):
When SO0 is positive: slow stop is executed, and d
| f tvleen gliecel eration distance is |l ess than the
according to the decelerdti)gn ftiirme ddetceillrr@seR20d D6 wa
backward to the gceen deceleration dista
| f gtiveen decel eration distance is greater than t|
the stop according to the given decelerationundi stan
at a constand epaeredmiloen aslpewidown to stop.

I f the deceleration distance is greater than the
motor will automatically take the I imit as the targ
A
Y
|
|
|
|
|
I >
| ' >t
0 | 1\ |
| | | Il _When S
L’Hﬂ\l‘\When S
|
m When 3
MOST:
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525Conti nuel MOGEGO ON]

(1) I nstruction overview
The commandheamomaketo move to the target position

Conti nué¢ MOGWOIOMNJG

léit 3Dbit MOGOON
i nstru i nstru
Execut|R sifrmgl ing edge of [Suitab XG2
condit mo d e |

Har dwa|V3. 6 SoftwalV3. 6

(2) Operand

OperanFuncti on Type

S AXi S number lédit constant q

(3) Suitable soft component

Oper Wor d Bit
System Cons| Modu System
D FD TD/ CD DX| DY DM|DS] K/H|IDQD|X|Y|M|S|T|C|Dn.
S 0 0

Not e: D represents OMHTDHD;CDTD empeersend sttsSDLD ., B®D,r ed$8EBents DM
represents DS, DHS.
M represents M, HM, rSeMpr s eretps eB,enHT; SC rHeSpr efsent s C, HC.

(4) Functioem and ac

@l nstructiion format

o €
L{T}i MOGOON K1

When MO changes f-awims o€ 6nttionuwens itthse wnfi ni shed m
executed and the movement is completed-l)}hesiaestr
on.

S: Axi s membamgd@?2o0ft n is 1

I n combinatiqgn tviet paM@®@TO®R Ncti on can be realized.
| f the dMDBmMmaOPd i s executed and ot her commandst har e
execution ofc otmma nMOGOON not wor k.

526 Synchr onogfsMOSIYMNd i n

(1) I nstruction overview
This command binds t hseh arfats tqgorea eshthiagfdtu narn ch gt) h & ol aswer c h

SynchronofudO®YMI]di ng

ldit - 3dit MOSYN
i nstru i nstruc
Execut|Ri sifmg/ll iengpfedde c{Suitabl XG2
condit
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|Hardwa‘V3.6 Softwar|V3. 6

(20perand

OperanFuncti on Type

SO Mul tiple of synchronous s|32it f-pwianti nrgeg
S1 Massbarnft number or high s{l1@&@it constant o
S2 S avensmaer l&@it constant o

(3) Suitable soft component

Oper Wor d Bi t
System Cons| Modu System
D|FD TDH  CD|DX| DY| DM| DS K/ HITOQD| X|Y|M|S|T|C|Dn.
SO 0 0
S1 0 0
S2 0 0

Not e: D represents MHTDHD;CDTD empeersend sttsSDT D, B®IDr ed8€Bents DM
represents DS, DHS.
M represents M, HM, rSeMpr s eleips e® ernetpsr eSs,e nHSs; CIT, HC.

(4) Function and action

@lnstructiion for mat

. = ® @
Pr% MOSYN‘ HDO ‘ K1 ‘ K4 ‘

When MO ifs tfor oomm,oft he positismafotf wmalslt elre slhad ke da ne
exectthwieep synchronization.

SO0: mul tiple of synocahtrionngo upso i mmott)iy, o @i h. sep. 8 endus!| (t hnbptlieo no
sl asvhaft mapeseadft speed;

Slmasskeaft No. 82 -M#r.ange is 1

S2: shafve No. +82;N range is 1

B

According to the differenteé&d tpywapasnedree sdi ft fher erytn:
(1) Whiesn aSOnegati veshambekdhephmesghamoei on withhet he r
reveerssynchronousO[fspeed multiple |
(2) When SO is 0, the slave shahsgfpteedbosvsnd®.to the m
(3) Whiesn a&S0positivesmafmbekdhemheswsd moei on witthet he n
synchronous speed multiple SO.

According topahemdi éf 815 e ndhteaSfllityp easr e fd imfafsdreant :

(1) When Sel masshtkefr83 2, st hhe pul se output shaft.

(2) Wh et ~4S,1 ti lses hnaafstt eis 9 e @ d h Elg hcrsxtpesred s -stpee eldi glount e
HSC2, copords-spechli gh;8t epptHBLCs-speehli glhhuAt epp HBCE,
togBipeed co@,ntanmd HiISICe i npugee@drdo wrft eracphe hdrgshotint t he
terminal of PLC.

It shall be bound when the master shaft and sl ave
|l met unbound state, if t hsehanias teaxse ohwanf tc oamtmamdd , a rt ch ¢
shaft icradhneott tbhhi s s$hakt wihldl téeopglalveer executing it

5

The synchronous speed multiple can be modbie i ed b
f 1 o aptoii gt nymwsbed§ ofle0 .* A(frnteirmet heef freecal, the synchi
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wi || be carried out according to the modified
., When S1 i-32,seitt tooaniIMOEOMODTOMOMIABMOS TAM St ructi ons
binding to oesl mnaeemegmichr on
When S1 -ltsedseittocan be used with hand pul se
binding.
When the hand pul se generator is wused, the weak
foll owing msltimégeg.i Atcdihf pienadf met e2ad 5hy +orb§ O e*g i (srt
Tab328 setting viaN=uB€parameter
Addr es Definit Type Uni t Not e
SD2038+B)Mul tiple 3Dbit S asktafspeed/ master
synchrono|fl oat
speed numbe
SD2044+¥B)Positioni|32dit Pul s¢Deter mi ne t he t h
wi dt h i nteg|numbéegpositioning compl ¢
bet ween the given
value of the enwadd
t he moviisngo fffl ag
SD2059+B)F | ter codg3adit The setting r a nighei
integ parameter ca&aheheus
hand pul se gener g
vi bration of t he
l arge follow multi
Tab324 state bliN=B&rameter
Addr ess Definitio Not e
SM2000+2P* (N servo enabl e |[ONservo enabl e st
SM2001+2P* (N Mo v ifnlga g ON pul se outputt.i
SM2004+2P* (N shaft error f ON error
(5) Example 1
With the &MOBMANtdh e fmot osrh albtoudinsmaweitter t he mot or
the slave shaftshfadltl otwos rtthre ImMaGGCkrpul ses at t he
decel erreatS0omms .a The shp@&d0ob tthheee srsahshtbdar. of
The | adder chart is shown as bel ow:
SM2
/| | DMOV | K10000 | HD10 —
—— DMOV | K5000 | HD12 |—
HDMOV‘ K50 ‘HD14 %
HEMOV‘ KO.5 ‘ HDO %
MO
1 }MOSYN‘ HDO‘ K1 ‘ K4 %
M1
i | MOTO | HDI0 | HD12 | HD14 | K1 —
SM2001
i } RST‘ MO P
4{ RST ‘ M1 }




Explanati on:

PLC starts to run, the initial positive pulse coi
deceleration time and the multipbesbérsynchronous s|
Servo enafbrloem oonf,f MOo on, bi ngdh &fhte. master shaft and
M1 from off tocommaexeodt e eM@TOve position moveme
When the pulse is sent, the running flag bit SM20!

(eBExampl e 2
The -fpgdd counter HSCO8hasttobrd uwmdttht ot hteh ei nsslteavineez e onh e f
movement osfhatfhte fsollavoewi ng ther @dataond. shhak i sépfetedilss fet vgileo
that of sthlaéd tmaster

The | adder chart is shown as bel ow:

}MOSYN\ K2.0 ‘ K-1 ‘ K4

|| CNT_AB | HSCO | K99999999

Explanati on:

Servo enable om, MOsnge endngahd@i nietrh HECi ven shaft.

M1 start sonf rtoom poeksfp eeodn 1o unt i n0g. oAt ctohuinst etri mMeSC t ur |
K4 axif®l Wwiolwl the handwheel

52-7Synchroni zadtMOnS YrNe]l ea s e

(1) I nstruction overview
This instruction wild|l bet wasa mhset srynshadbhowasndmast ia
counting) .

Synchroni z@eMOWBYNK]el ease

lédit 3dit MOUSYN
i nstmu i nstruct
Execut|R sifrmgl ing edge oSuitabl gXG2
condit

Har dwa|V3. 6 SoftwargV3. 6

(2) Operand

OperanFuncti on Type

S S askaft number l1éit constant 0

(3) Suitable soft component

Oped Wor d Bit
System Cons| Modu System
D FD TD/ CD DX| DY DM|DS|] K/ H|IODQD|X|Y|M|S|T|C|Dn.
S 0 0

Not e: D represents MHTDHD;CDTD epepersed stHsSDT D ,BD®D,r edH8EBent s DM
represents DS, DHS.
M repregsedi, SrSNp;r SsedAdppresents T, HT; C represents C, HC.
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(4) Functoinon and acti

@l nstructiion format

o Cs)
Fﬂ—‘ MOUSYN‘ K1 ‘

When MO is from off to on, the two axis synchroni:

S: Sslhaavfet No.i Bm,omN 1r amg & 2.

The binde nrgelscdhaad dd bwhen bot h &theaef tmasrterstshimpgddad .and
I n tohcee sgsy nocfhr onous moslkeamentcanheal lsd abmesgoppeyds by

of MOSTOHFmand, and the bindieng imen Md rndalhadse degt

t

abruptly asHattecomatsit eues nmoa emdvwaes; stuldidse nstcdhhange

recommended to be used frequently.

52-8Wr idcwerrent [ MOWRL iT &

(1) I nstruction overview

This command can modify the current absolute positi

Write pagifttd@WMRI TE]

lédit 3Dbit MOWRI TE

i nstru instruct

Execut|R sifmg/l1ing edge oSuitabl §XG2

condit

Har dwa|V3. 6 Softwargv3. 6

(2) Operand

OperanFuncti on Type

SO current position value 3dbint eeger or re
S1 shaft number lit constant o

(3) Suitable soft component

Oper Wor d Bit
System Cons| Modu System
D|FD TD CD| DX| DY DM| DS K/ H|IDQD| X |Y | M| S|T|C|Dn.
SO 0
S1 0 0

Not e: D represents OMHTDHD;CDTD epeprsend stktsSDT D, BD®D,r ed8EBent s
represents DS, DHS.
M repregsed, SrSNp;r SsedAdppresents T, HT; C represents C, HC.

(¥ Fumnotdi cact i on

@l nstructiion format
. =
PT% MOWRITE‘ HDlOO‘ K1 \

When MO is from off to on, modi fy the current
(#A)) to SO.
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SO0: Specifies the current absolute position value o1

S1: mo v e nuentbte ra xni,s -8B r ange i s 1
This instruction is invalid in the process of mu |
This instruction is invalid after MOSTOP is wused.

Whe the current2P08i 160 VCies meod(iSEhh s¢,| acRDOBU +( SD
60(#1)) and the current dil9@B| ac®@&PerFr dmal e ume mlaeg e
target position gliOCnt pud)d*earnm mbargéHSpPosition fe
(HIm4 + -2)0) *calcatnogredi ngl y.

When the motor i s enabl25d aonnd, -2tGahielaegp a3y & melt earse d nt d |
When urhreenct positi20n0 8 f+-16hQe *sh(afit e dtS®Or t han 224 (1

wi || get wor se, aed ®Bhe MDWRI @k meahl|l bshased t o«

positiban the cuf EBNG6 d#-5¢p) awiefmMenhot be affected,

There are four ways to modify the current | ocati ol

Whemetimtgon t he o rtihgrionuaglO 1pA2SOMvl) ) a n2d0 15500 1) ) , t he
current position value wil!/l change;

When PLC stops, manually modifyonhéeaeckclpachk epulyv
(HSM4 + -R)0) her{d utrrent position value wil!/ al so chan

DuringePaa€Ciom, the XT®4i s t2)0) *vcad noed i (cHOb ebyn execu
MOWRI TBEstruction, and the current position value wi

When the PLC he sreurnmao nigs amat tenabledsethe poxgietrir
changelO4 HiSER)Y) *r dqi ster value will follow the chang
val i d.

(5) Related register
Tab325 t@qeanpart ynieN=eBE€

Addr ess Defini Type Uni Not e

SD2006MN6lI0O*|Current [3it |Pul s|Di splacement rel ati
di splacegi ntegnumb

SD2008MN6I0O*|Current 3dbit |Pul s|Coordinate positio
i ntegnumbjnumber of epadiksceby f
position

Tab326ESe| f hog ar sriaNte3 €

Addr ess Definit.i Type Uni t Not e
HSD10O+N10* |[Given pul s¢6dbit Encoder|rel ati ve zer (
target posi|linteggcount

HSD104+\N10* |Tar gpeotsi ti on6dbit EncoderlRel atéewve
pul se numbegintegegcount

HSD108+N10* |[Current pull6dit EncoderDi spl acement
di splacemenintegegcount movement ins
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529 Read curr e[nMORPBAsDI]t i on

(1) ktmomr wwervi ew

This instruction is used to read the current absol u:
Read curreM®ORPpPpAB] ti on

lébit 3dbit MOREAD

i nstru i nstruct

Execut|R sifrmgl ing edge oSuitabl gXG2

condit

Har dwa|V3. 6 S o fatrve V3.6

(2) Operand

OperanFuncti on Type

SO read current position 3Dbit integer or
S1 Shaft number l1é&it constant o

(3) Suitable soft component

Oper Wor d Bit
System Cons| Modu System
D FD TD CD DX| DY DM|DS|] K/H|IDQD|X|Y|M|S|T|C|Dn.
SO 0
S1 0 0

Not e: D represents MH,TDHD;CDTD epeersendsttksSDT D, BO®D,r ed8E€DBent s DM
represents DS, DHS.
M represed, SrSNp;r Ssed@dEppresientHT; C represents C, HC.

(4) Function and acti on

@lnstructiion for mat

. ole
‘—W—{ MOREAD ‘ HD100 ‘ K1 ‘

When MO is from off to on, the read instruction r

absolute position value o0If) )Slirneigoi s0eraxi s (SD2008
S0: Splreifégisstter addaleweu rgftecmrt e ca btstod uteeagposi ti on.
S1: slave shaf-82No. n, N range is 1

I f necessary, t he ptagrameamer be of r &Ds mit taitt misht rwuedgth i sScErV
and doumlalre werqdud red for monitoring.

5221 0Return to origin

The bus command does not need to be progtaBmm8ad to r
60 -Lh), the orBOBA *»i-H0p] tsipéez di gvBHO 4(0S FD -6)0) , t he

| owpeed \LO4(2SFD-16)0) *an&dwltihneg csrp@44d « 960 .* Whren t he s«
enabled on, the operation of each axis returning to
toetdriginal IpoRAM4sysiDdm*an@in t he r erviegrisnea lr eptouirnnt tsoy
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5

(SM015 +-120 .* The paramet ef/s are shown in table
Tab32/: return to origin parameters
Addr e Defini| Typ Uni t I ni Not e
v al
SFD303Mini mumléei OXxXF|Speycitfthe number ®fk
+6 0 I(O)NI i mit i nt ¢ no terminal, negat
setting |l ogi c, and t De ia&nig
30000
SFD303Maxi mun1léi OxF|Spcify the number
+6 0*XI(ONI i mit i nt g no terminal, negat
setting |l ogi c, and t e ia&ni;g
30000
SFD303Near l@i OxF|Specify the number
+60*I()Nsi gnal i nt ¢ no ta&lhmi megative in
setting |l ogi c, and t e ia&ni;g
30000
SFD303Origin |16@i OxF|Specify the number
+60*I()Nt ermi nai nt ¢ no terminal, negat
setting l ogi c, and tXDe ia&nig
30000
SFD303Homi ng |[16@i 0 0: No -phase Hnordee .t he
+6 0 *1()N i nt ¢ according to the r
find the origin ac
speed VL, astew dowi
of thendrithgiem find
origin according t
reverse,;
22Zphase Hiomddk .t he a
according to the
find t he origim ¢
regression degedddf §
findihreg dddhe ori,gitrn
fi hdeedgeorafgin poin
the crawl speed in
Z phase of the se
positive direction
10Hard | i mit MMéte inr
positive and negat
t heer m giwi | | be f oug

speed, sapnede dt hwei | |
when touching the |f
and the subsequent
mode O.

12Hard | i mit -phatswer f
When the positive
a e met, the origin
atVH spedgde ampeked
VH when touching
ori,giamd the subseqg
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as mode 2.
SFD304Regress/3di|pul se 0
+60*I()Ns peveH i ntenumber/
SFD304Regress3di|pul se 0
+60*¥I()Ns p e\veld i ntenumber/
SFD304Crawlin|3adi|pul se 0
+60*I()Nspeed i ntenumber/
There are thwee modedhet ophgsa, shngmbaymodeg@dhdar dmod e
l'imit return mode.
1LNo-phase signal mo d e

A I n

Act i
The
change
the cr
the or

A 1| n

Act i
The

origin

the case of

reverse ret

or i

urn to the origin and

=

Crawl™ i

Speer

on description:
motor returns-speetdh&Horsisgiafheri epthuorkeneignhg t o t he

s to O
eeping
i gin.

when touching,

speed

in reverse.

thed fahénnghedmget of t édteu

When it touches t he

the erse oOét wew wtid btaltre poriingi rsiamd |

or i

Near

»
\ 7/ »/

Cr awl i

Spee€

on description:
mot or returnsspoed héHorlimgimnhevipitho dé grdo uonft errest u |
t he f aladfi ntgh ee degecg m allh@i mn® dogpdsr sp-spbhedhdlwcontinues to
the orisgpiered TWheps

wi th t

origin.

he crawling

to O when t
speed. Whenstbpenceunotarsag

68

ouchi,n@ntdh & hfeaal liitn g ee/c



A Iln the case of positive return to the origin an

if the origin signal is too | ong:
or i | i
[ I [ I
| | | |
[ I [ [
| | |
| | |
| | |
I [ [
| | |
-— - e ¢ los an ¢ o e’
| | |
--—-0--0--0——--Spee ‘—0-—0——0——-;—0-4
i f the origin i i too short:
[ i
\Wa =
VAL ! !
Crawlir ' '
______________________________ TR

Action description:

The motor returns -stpevelidlhel mribenpwotbshigh return
encounters the rising edge of the origin signal, t
creeping speed. When it encountersogderdtadrd ninmgg etdag et

A In the case of posiwiihveearr eptouirnnt tso gtnhael :ori gi n an.
I f the origin signal is too | ong:
Near or i | i
I I I |
I | I I I
| | | | |
| | | I
| | | [ |
I I I I I
| | | | |
I | ACrawl_ir_ _ I I
| | |
__.__.__.__._.'..Spe .!._.__.__.__4__._.1.
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I f the origin signal is too short

Near or i | i

Action description:

The motor returhmisgpoed héHorliginheiphocess of retu
the rising edge of the near poispeedi Yhalbf Tlkeéumaoi ag
and continues to return to thefortihgi mriWhensignahco
0O and starts to return to the origin with the creerg
edge of the origin signal, it stops returning to th

2. phase signal mo d e

A In theecassgeoferurn to the origin and no near p:«

Lir or i

______________________________________ e e awr T
Cou s e

Action description:

The motor returns-speeth&Horilginhwi tolmobieg8peodd ret
changes to 0 WwWhébdpguohi mgnidg hteh esni gneatlurns to the or
speiend rever.seWhlem eictt itomuches the rising eplgesefsitdqreal
of the servo motor, and stopsphraesteursniignngalt.o t he ori gi

A In the case of revei fi®aretpwimtt sifgmeal ori gin and
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[

Action description:

The motor returnsspowed hédHorligimnheviphohégdh of retu
the near point edghrodops-Tthe ethimddb lcoompeé nues to return
speed changes t of aOg|wehdegne f{oofa nddriihggielh het reverses to t
speed. When it touches the rosifngptatdl@esbpfinbaheodbrige
and stops returning tmphdadse woirgmaln. when it finds the

A In the case of positive return to the origin ani

or | | i

- e e e ¢ e a ¢ e e (e e ¢ =

Signaj

Action description:
The motor r et uirtnts-slpieeli h& Hor il gi n he process of ret.

drops to O when it touches the rising edge of the ¢

speed. When it touches the faltki ngphdpga sthghlaé DAar

motor, and stops returnipnhgasteo stihgenalr.i gi n when it fi
A I'n the case of posiwiinhveearr eptouirnnt tsoi gtnhael :ori gi n an
I f the origin signal is too | ong:
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Crawl ir

e — -

——._—.—l—._—l—‘s F‘é e - l._—._—.——.l—._

oy g
Phase signy;

| fe tchrigin signal is too short:

Neat or i | i

-_._i.__.l__._.sf})ee.q _____ R\ L

O.
Z-
6@ Ph .
ase Si gHa]

Action description:

The motor returnsspeedh¥Horiginhei phobéegé of return
near point si@e@mald.r oPplses precettbdrdd Ldqoem teit uur ens ttoo trhe ori gi
encounters the rising edge of the origin signal, t
creeping speed. When it encounters t he hfaslel ignhgenead g e
servo motor and stops retupmaang diogndle. ori gin when |

3. Hard | i mit return mode

() Return to the origin in the positive direction, an
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Near or i i

_.__YS._p :e e (-=

=) VH decelerates and reverses acceleration afte
high speed;
Reverse ae&/dHel earfatteer ttooudbeéengfthbefadddnme wdresces
acceleration;
Reverse tec¥Heraffeuching the rising edge of t
acceleration;
After accelerating to the reverse crawling spé¢
to complete the action of returning to the origin.

(2For war do rteteurar itgin, the initial position exists o
the maxi mum | i mit.
S VR W — Vi
— -V}
or i
Near or i | i

---Sp é e (.=

=) Accel erate to VH high speed, just touch the 1
accelerate inm, reverse directio

===) Reverse tas/ el af ate t oudcghei nogf tthhee faarhitigiinng,v edescee |l e
acceleration;

m==) Reverse focc®Her affed er touching the rising edge
acceleration;

_’After acctehleerraetvienrgs et ocr awling speed, touch the
to complete the action of returning to the origin.
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(NReturn to the origin in the forward direction, and

— Vi

__Sp Be(.

=) Acter avHi hioghanslpeedse moti on;
=) After t ouchigreg otfhd hfealolainmdg agd eleecbee at @ rever s

=) Reverse mocc®Her aff ¢ er touching the rising edge
acceleration;

After accelerating to the reverse crawling spe¢
to complete the action of returning to the origin.

(4Horward return to the origin, the origimgsithgealneia
point signal

— -Vt

Ne groij| or i | i

Chhawl in

Speec

:>VH decat es and r eafetresre st cawccheilreg attltees ri sing edc
high speed;

Rever se ae/dHel earfatteer ttoo u cghei nogf tthhee foadid g inng,e edde c e
acceleration;

I n the rever se ascpceed dertalt avkbgeernss ¢ otuicdhm ngt hde ri si
point sigmal ,VLkereopvsi ng f or war doft ot tewouachi gihre, rtitedmg
acceliemr atthees reverse direction

After accelerating to the reverse crawling spe¢
to complete the action of returning to the origin.
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(5horward return to the origin, the near ipgai natn ds itghne

initial position is at the maximum | i mit.
S N — Vi
=—_-Vi
or i
or i Near | i

:>Accele-‘t/ldtleiglmnsjpeedse moti on;

m—) After t ouchigreg otfhda hfealolainmdg acd dleerbee aite rever s

=) Reverse e c ¥Hetroatfcehée mg t he rising edge of the
acceleration;

After accelerating to the reverse crawling spe¢
to complete the action of returning to the origin.

(6FHor ward reetouringitng ttthe near point signal i's bet wee
initial position is between the near point and the
—
or VE
or i Near | i

=) VH dera&ties and r eafetresre st cawccheilreg atttees r i saithng e dc
high speed;
Reverse ac\tH, eafatteers tt ouddhé ngf t hlee f aanl dy nrge veedrescee
acceleration;
Reverse daoceViHer aatfetser touching the rising edge
acceleration;
Aftel eaaténg to the reverse crawl

ing speed, t
to complete the action of returning to the

origin.
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( 7Horward return to the origin, the near point sign

inltpasition is between the origin and the near poi
—-Vi
or i
or i Near | i

Crawl.-n
: l.spelex

==) VH high speed touches rising edge adedrcagtlesr amali
reversesadceel eoacdsng the rising edge of maxi mum |

=== Reverse ta@/He | earfatteer t o u cghei nogf tthhee foadid g innge \edde s &
acceleration;

Reverse doceVlHer aatfetser touching the rising edge
acceleration;

After accelerating d,0 ttdhwech etvleeg s@r icgiamwl fi algl ismpg
to complete the action of returning to the origin.

(8) Reverse to the orhgihefthefinhéiati gosition is

— -VH

i or i Near

=) After touching the risirmggbddggepveiddebakberi ai ens |
accelerates in reverse direction;

==) Reverse mecc¥Her af ¢ er t oguec hdfngt hteheorimdlil m,pydece
acceleration;

== Reverse ta@/iHe | earfatteer t ouchi ng gtihne, fdaelcleilnegr ae g ea
acceleration;

After accelerating to the reverse crawling spe
to 0 to complete the action of returning to the ori
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(Reversei giont hteheri ntihe all efptosoft itome i®sriogi n, and | us:i

or i ~—-VH

i or i Near

:>Accele-h/&ltdnigh speed, just touch the rising ed
and accelerate in reverse direction;

=== Reverse fmecc¥Hewuathée ag t bgee foafl Itimegg @eringli T,eveece
acceleration;

Reverse ae&/dHel earfateer ttoouching the falling edge
acceleration;

After accelerating to thei nrgeveedrgsee ocfr atwhl & nogr isgpie
to 0 to complete the action of returning to the ori

(1Bg¢verse to the origin, the initial position is at
) ) e— — —_—  \/}
or - Vi
| i or i Near

==) Accelerate to r\veH/ ehrisgeh nsoptei eodn ;a n d
=) After tbech gted iofgtdhcde oandi accedleecbeeaite rever s

Reverse ae/dHel earfateer ttoouching the falling edge
acceleration;

After accelerating to therirevegsedge awl i nlge spe
to 0 to complete the action of returning to the ori
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(1R¢verse to the origin, the initial position is on

or i — - \/}

| i or i Near

=) After teuahisiqmgthledge of the minimum | imit at
accelerates in reverse direction;

=== Reverse mecc¥Her atf ¢ er t oguec hdfngt heéheo rimgdil m,p gt ece
acceleration;

I n tbeseeaccedbmrat hens pewkltiwhheann gtesucthoi ng t he f
peerps the TVelaaedséomoheentbhe falling edge of o
e reverse direction;

near ,
i n th

After accelerating t acthhe hree we rssi en gc readvglei nogf st phe
to O to complete the action of returning to the ori

(1R&ver se the iomiitgiianl, position is between the mini mun
or i - \/}
I Near or i

Speec T

=) After touchi ng trhienirmusm nlgi neidtg eavélf hd egkhe | sepr eaet e, s
accelerates in reverse direction;

)

==) Reverse mecc¥Her af ¢ er t oguec hdfngt hteheorimdlil m,pydece
acceleration;

=) Reverse ae/dHe | earfatteer ttoogucéhd g dfhet Hal o ingi n, de
acceleration;

After accelerating to the reverse crawling spe
to 0 to complete the action of returning to the ori
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(13Reverse to tthelorpiogiin,i otnhd si mit the minimum | imit.

— - Vi

| i Near or i

Spe

=) Accel erate tanrdeH ehrisgeh nsopte eodn ;
m—) After t ouchigreg otfhe hfealolainmdg acd edleeechtee at @ rever s
=) Reverse ae/He | earfatteer ttboiuncgh i eddyg et hef ftaHe ori gi n,
acceleration;
After accelerating to the reverse crawling spe
to 0 to complete the action of returning to the ori

(14) Rever stehrdiotiitahle poorsiigtiinon bet ween the near poin

(—

or i

| i Near or i

V F

Lo T

==) VH hi gh sepseeeadr tpawicrht shgdaldeteVYekeragewsdget ouchi
minimum | imit rising edge decelerates and reverses
===) Rever ser dat@ec ¥ H, after toguec hdfngt heheo dimdlilm,pygctece
acceleration;
== Reverse ackhH, etateh tohe falling edge of t he
acceleration;
After accelerating ttoouchhe trheev errissei ncg aem g en go fs pte
to 0 to complete the action of returning to the ori
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4Hard | imi-pha®é¢é umamde o =z

The return to the origin logic is thepbame ies aishe &:
theehase mode.

Not es:
(1)n the procese oft ur n nwomhzashee noodpediiasaen dno'dze " i f t
encounters the minimum | imit, the motor stops movi n
toetdrigin, it can perform the forward return to th

the origimingftRaecmanitsgwimhéi move menot or At this ti me,
origin cannot ba performedheYaoweverse retwrm modéd"hei
mode t hat de atlo uamtghhe thhaer dc d siemi af.

(B)xceut e forward e26tLdrmr-180 ®midgitmeSMi ni mum | i mit wil
exeute rtewremsto2@itbgitddld @Mandnthe maxi mum | i mit wild.l

5-2-11Joggi ng

Positive and negat irveealiinzcehdi nbgy fcuonncttrioolnll i)cnagn2adokiQIMs+ S M?2
20 A)¢(n

Set the number of iprhaketsésncdéenyg KRWOePL GelPils een@dm tSHDi n g
frequrentchye inchingz26peed-166g i Blthabau(@g8bntr ol 20fll1syst e
20 A)Y0n the forward inchingeofoertstylsaeims2bB2 r € &2M z %
(1)), the reverse inching of each axis is realized.
l nching signall)SNR2BM21 ++16600wi*l ((nhnr eset aut omatically i
order toggiongj nourb eBWLIKAMIpr ogr adm tsoh osueltd tbhee ujsoeggi ng si ¢
within 100ms interval, and the motion axis will spe:

(1) Method 1

With M®mMMmand, the target position i s deute aso tahcehileavre
continuous inching.

La d dcehrar t i s shown as bel ow:
SM2
|| DMOV | K6000 HD2
%DMOV‘ K50 ‘ HD4 F

MO

|| DMOV | K200000 | HDO
M1

|} DMOV | K-200000 | HDO
MO

|l MOSTOP | K-1 K1
M1

s

MO

! MOTO | HDO HD2 HD4 K1
M1

i

Explanati on:
SM2: as soon as the PLC runs, it will pass the va
MO: forward jog button. When MO is presedd, tthtee mrm

80



stops i mmediatel y.
M1 : reverse jog button. When M1 is pressed, the n
stops i mmediatel y.

(2) Method 2

100ms timer is wused to set the i nchidngr ecveeirls eo nicnec
motion at a frequency of 1500hz.
The | adder diagram is as foll ows:

Forward

0
i Cou |swo [

g [ rs [swol—

RS M1
S'\\ﬁo } SE ‘ M1 ‘7
W |

\TMI‘ TO ‘Klo‘ K1 %
ﬁo } SE ‘suzo}i
L (s [ w0

RS T1
GROU

Explanati on:

I n this exampl e, when the motor is enabl ed, set t
SD2042 to 1500 Hz

MO: forward jog. Press MO forward jog button on t
1500hz. Release the MO forward inching button, and -

M2 : reverse jog. Press M2 rever se tjaorgt sb uttot orne voenr st
1500hz. Rel ease M2 reverse inching button, and the |
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The registers and coils invo?2&elbeliotw:j og operati on

Tab328: register and coi l

Addr ess Definiti Type Uni t Il ni t Ex pliaonna t
val u
SFD3024-4|1l nching it Pul se 1 1000 --
initial i nte
SFD3026-4§|l nching it Pul s e 1000 --
initial inte|lnumber/
SD2040+¥B)0|Inchshgp 3itl Pul semb 0 --
inte
SD2042+¥®)0|Inching § 32it Pul se 0 --
i nte|lnumber /
SM2011+BPp|For ward - -- -- After enal
system wi
aut omat i
SM2012+8B5PD|Reverse - -- -- After enal
system wi
aut omat i

Not e:
(1) Thepairncnteitregg s in the SFD medihet srerrveme c ntad | kee i mo d
(2) The parameters of SD register need to be modifi

52-12Full c¢cl osed | oop

I n some applications, the dewbtetheepogiatongwr th
and the -Ifawdp mdtoiserd i s achieved by f or nsipnege dp ocsoi utnitoinr
and servo feedback.

The function involves coil and register:

(1) control Dbit

Addr e s g Defini | Not e

SM26120-1)|Full cl ¢Set on: switch thel csoypstmant itoon
enabl e execution of moti on i nstr uscptei
counting position. The operat
Set ofhf :t hewistycst eml 6opmmbduli bnc
motion state, i . e. the execut
position of servo encoder. TH

most .

(2) set the parameter

Addr e Definitif] TypquUni| I ni't Not e

val U
SFD30O|Fulcll osedp 1&i 0 Wh e n t he regi st g
+60*¥I()Njrati o numeninte higpeed count val

rotate once-s@esedn
val ues as t he PL
clolsegpmse ratio
SFD3006 +)60Gn30 A
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60 *1)Y(n The deno
pul ses per revolu
By defaul t, t he 1
131072 (consisten
pul ses per revolu
the bDedopl pul se
SD2014 is consi s
HSCp2 * 1] wvalue
SFD302|Hi gh Sspeedq 1éi 0 0 HSCO
+60*()Njsetting cofinte I HSC2
full closecd¢ | | ...
SFD305(I nitial vaFl oa 0 When the servo g
+60*I()Njcl osed | od numb val ue wil/| 2ed 5a2s st
gain n
SFD3O0S5|Ful | cl os|FIl oa 0 Deviation | i mitl ow
+60*I()Nfposition dgnumb command and feedhb
Addr e Defini{ Typqg Uni Not e
SD2052Ful | cl dFIl oa Thi s parameter can adju
60*I N|position numb process,etbpeedsof thespyq

recommended t o t ake t he
cl olsedp-sipiegld count as th

slowly increase to debug
the fuHHloopl oeesponse, vitah
bet ween the instruction

the alarm of posi tliven odfe
devi ati2Mm58 s+ SFOpoimtf lda
the gain is too | arge, \
Set &l euigban as needed.

(3t at e gqguantity

Addr e Defini Typ| Uni Not e

SD2014Curren|{3di|Pul ssCoordinate position is con
+60*1()lcl osed|intdgnumbcl olsedp positi oenn fSebeDd6b a€ k 6
positi 131072, this wvalue is c¢omg
higpeed counting

Addr es Definit| Typ Uni t Not e
HSD112+2)f ull C|0643i1FUI| Theudllolseadp) (endode
position inteIoop scal e) acso uan tuinnigt , r
pul ses encod|{position
count

(4) Exampl e

Ther & hireaal rod device, the servo motor at one end
the screw rodhi $hteetbobadkehbhodeag counti ngpr elchiesisolni c
positioning through the encédop cdwantei ng, tdrd bedjtus
Steps:
Select the first axis as t e omottihcen faudils ,c | aomsce ds d
SFD30®BA OI7n2d i ¢c aS X0 At 4/aiSD consi st ent][ 2vi* hl Jt haeet stehi sH S
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SFD3M®M28I ndi cal escf tthlees pif€i€ds tc oluingler at this ti me;

SFD3®XA he initial gai no drearl autee chafanl tbleee fgiimvissttni aal v al u
small, the position deviation wil/ be reported, and

SFD30PXPI ven deviation | imit value 1000.

Confirm whether the current servo state meets th

SD2000=2

SM2000=0ON

SM2001.=0FF

After the oamlsowe ecaredi,titurn on the coil SM2016, ar
into SD2052; and t hel svatlhuee soaf meH®als1 1t2h/ astD 200f1 4HS CD

| het ful Hyopl csda@add, MOMOIXD i @amt ii mss race supported.

as reference, and CNT_AB i masrter uncrtiitotne no fi nc otrhree spproongdri
uni t of itoanr gseett pboysitthe instructi on oins skekaxseod dqn .thet
SD2014 +)60r{ HSICDI ]), and the position of servo mot

SMO

| CNT_AB HSCO K99999999

M1

It MOTO HDO HD2 HD4 K1

Execute tihstMOQT®i onot or f dbes haoi depkrataten adj L
value, 206261l ag&Mn, and then observe whether the mot
Note: please write SFD value in non motion state.

(5P)henomenon diagnosis and treat ment

When @Gsi hglcoloops efduncti on, thg pbeklremngan hlre esoloved yl

(1) . 200002SD+-160r®epomts position deviation, it may be

A SFD305@4)6th*e position gainmaldetting value is too s

A SFD305@8M6gth*e deviation |imit value is set too smal

A Settoo high pulse frequeemmmarnddr MOTO or MOTOA

A The positive-sgierea@ctcioamtofmghiighinconsistent with t
met hod: t hei omoviismdc odniysriesattei f y i n3g0 4t7h e+ -§aOl u*e (onf S FD

A The currémhemaelvariec al principle of the elqwopment
operation conditions. (whether the grrateicid yr)ul er
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53/bSy st em

coi |

and

register

The instruction refresh cycle is set according t
with the synecchyrcolnei zaéti toinn gu.rRi9fo0r iesx aangtl ef o SEDOO0 whe
sychroni zationtemitsofkeB2taxlLlB86068ys
Addr e Definitiorn I nit Not e
val u
SFD299|Ilnsuction refrfl1000 |The set valwue is con
uk synchronization unit
val ue r,dnhy2eCp4® 00 .
SFD299|Sl ave station |32
SFD299|Error retry til3
Not e: 29f90SEHDes not keep the same cycle with the syI
guarant eed.
Each axis of the moti osneti nosft rnuocttiioonn pcaorrarneestpeornsd.s @ uor
The following table corresponds to the axis paramet
Tab33l: basic [pNa=rla@Be2t er
Addr el Def i ni Typel Unit I ni ti Not e
val ue
SFD30(Operati|léit 0 0: position cont
+60*I()Nmode inte pl anning
1: I nterpol ation
SFD30(motor ¢leéit 1: lecta&lm encoder
+60*xI( )Nt ype i nte 2. Single turn ab
3: Mul ti turn abs
SFD30(Encode/r]3Dit 131072|Th c ovuanltueer f ed
+60*¥XI()Nt urn inte encordetrated for o
register i s set
numboefr mot or encad
mot or e nc oehbdietr e nsc
register is set 1
which is 131072)
SFD30(Moving 3dit|{Pul sel131072 The reference eq
+60*xI()Nquadtiiutrii nt e(numbe (lead obdypcrkefv th
i s pul se number,
reference o0fThdi sj
number of pul ses
revolution of the
set to the numbe
PLC semamsy apul ses
turns one circle.
SFD30QFul I lédit 0 The numeri agthoered ¢
+60*¥I()Nc!l olsedp|i nt e moti on equi val eam
pul se denomiidhteornumber
numer at revolution of defed
they kba s&8t00#4o +Slf
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(the same as the
revolution .0ofAts etr
SR201l4 consistent
speed count Vvalue

SFD301
+6 0 *1() N

Origin

6dbit
i nte

After pere oromier @
returning t o t he
system wmatl caalultyo
val ue2 ®8 Sb-190 f*or
the original poin

SFD301
+6 0 *1() N

Mi
positi

ni mu

m

3Ddit
i nte

Pul se-100000¢@
numbel0

Mi ni mumidg o fpto sliiitnigd
the curremRt0OOBo sti tg
1) is | ess t20aOmM
60 A)(mwildl gener a
indicating the mi
travel

SFD30 1
+6 0 *1() N

Ma X i
positi

mu

m

3Dbit
i nt e

Pul se100000

numbe

Maxi mum soft i mg
the curremRt0OO@Bo sti tf
(1) is greater 200
+ 601 wnll gener
indicating the ma
travel

SFD30 1
+6 0 *1() N

Ma x i
speed

mu

m

3 Dt
i nt e

Pul se 655360

numbe

Set according to
rated speed of th
maxi mum speendvkein
maxi mum speed

SFD30 2
+6 0 *1() N

Ma X i

ti me

mu
accel e

m
r

3Ddit
i nte

ms 10

PLC will a u t wlneatt €
acceleration sl op
celeration and
l culate the timn
eed with this
me from 0O to
l ess than the
ti meh,e movement wi
maxi mum accel erat
set to a value of

T 9 O

S
t h

-~ 0 0o o

n -

SFD30 2
+6 0 *1() N

Ma x i

mum

decel er

ti me

3Dbit
i nt e

ms 10

PLC will aut omat
decel eration sl op
accel eamat idoencel er g
cal cul at e t he ti
speed to O during
the slope. I f the
speed i mit to
maxi mum decel er at
mo v e according t
acel eriamei.on t

SFD30 7
+6 0 *1() N

Il nchi
i niti

3Dbit
i nt e

Pul se 100

numbe

When enabl ed, t he

step by default.

SFD30 7

+60*1()Ni

Il nchi
i ni ti

Q S| S

3Ddit
i nte

Pul se1000

numbe

When enabl ed, t hie
speed by default.

86



SFD30Z4Hi gh lébit 0
+60*I()Ncounter|finte
corresp
to full
|l oop
SFD30ZUpper If1@it 2500 Positive integer:
+60*xI()Npositiolinte -1 Denv ivaatliuoe i g
feedbac
devi ati
SFD303Mini mumléit OxFF Specify the numb
+60*xI()Nt ermi nalint e ed ectrical I i miite g
termi lmmanld negati ve
antic.| dNpit e: t he 0f
i s sednd ot hOe, nega
t e30000.
SFD303Maxi mumléi't OxFF Spectifegy numbkeermacfi
+60*I()Nt er mi nalint e i mit X terminal,,
and a negative n
| ocg.i Not e: thef @ X
set tdh@, nemgdati v
-30000.
SFD303Near l@it OxFF Specify the numbe
+60*I()Nsi gnal i nte t he near point
setting termi nalnd a neg
i ndi cat ecg.i aNodttie :
l ogi ® ofs Xet heong¢g
|l ogic -36068@t to
SFD3030Origiermléit Ox FF Specify thetaumbi
+60*I()Nsettingl|linte origin si grmalt,er0nd
negative nusmb & n tci
Note: the padsiitsi vg
antdhe negativa00®6
SFD303Return lédit 0 0: pbaze mode. Fi
+60*I()Nmode inte according to the
then find a&adeorodri
regression speed
the origin, t hen
find the edge of
the crawl speed i
2. -phase mode. Fi
point according t
VH, themrfiignd tphae
to the regressio
edge of the origi
then find the &ed
according to the
and then find thge
encoder al ong otnhe
10: Hard | i mit r

87



positive and neg
met , tnhewidrli ghie f
atVH speddc,e asmeEeed
VH when touching
edgend the subsegq
same as mode O.
12: dhdini mitzphadear
When the positiyv
i mits aren meitl | t
in revel sepadd,e &
wi || change to V
falling edge, o&n
subsequent acti oe
2.
SFD304Regress|{3dit|Pul seo0 The high speed of
+60*I()Nspeed V|iinte¢(numbe speed.
SFD304Regress|3adit|{Pul seo0 The |l ow speed of
+60*I()Nspeed V|iinte¢(numbe speed.
SFD304Cr awlsipre¢(3 i t|Pul se0 Sl ow crawling spe
+6 0 *1()N i nte{numbe
SFD304Moti on lédit 0 Motion direction
+60*xI()Ndirectif|inte t hat i s, t he «c¢omn
t he mot or i s ,r of
command speed i s
mot or i s reversin
i.e. the instruct
mot or reverses, t
negaandet he motor
SFD304I nitial|32it|{Pul se20 I nitial val ue of
+60*xI()Npositiolinte¢numbe wi dt When the tar
compl et the actual encodse
wi dt h the width, PLC wi
compl etion signal
to waittil uthe mo
compl etely.
SFD305lI nitial|3dit When the servo tes
+60*xI(O)NFf ul I cl|fl oal val ue will b2e0 5a2s s
positio/numb g (1)
SFD303Ful | 3Dbit Deviation | i mitl ow
+60*xI()Nl oop i p/fl oal command and feedb
deviati|numb g
During the operation of the motor, the PLC stat
Tab332 status qualhNILt-€3Pparameter
Addr es Definit Type Uni t Not e
SD2006 +B) Current 3dit |Pulse |The di splacement M
di splacelfinteglnumberposition, i . e. t h
i nstruction
SD2008+B)Currpepnsi t|{3dit |[Pulse |[Absol ute position

88



i nteg/lnumber|actual feedback B
mot or
SD2010+¥)Current ¢32it |[Pulse |[Calculation of ac
i nteg/lnumber motor
SD2012+¥) I nstantaf3dit |Puwle Speed given value
speed setinteglnumber
SD2014+¥)Current 13bit |Pulse |The absolute posit
|l oop posiinteg|numberfis converted from
cl olsedp position f
SFD3006 +1)6 0a nBd0 OHAF L
* {nh are the same,
completely consi st
higlpeed counting.
SD2016+B)Current 3Dbit
(indicatg¢integ
n)
Tab338: setting viaN=uk€PpZar amet er
Addr ¢ Definit| Typ:! Uni t Not e
SD203|Position 32di|Pul selCoordinate position,
60*LN intgnumbe|{number of pul ses given
the set value of thwsl
to the medccpoorsditng t aog
+ 601¥)(n
SD203|Speed set| 3di|Pul se
60*LN i ntgnumbe
SD203|Accel etriammg 32 i | ms The time accelerating |
6 0*(N inte
SD203|decel erat| 3i|ms the time decelerating |
60 (-N) inte
SD203|Synchrono|l 32i Tracking axis speed [ |
60*I NNmoti onr astp|i nt €
SD204|Jog step 3di|Pul se|When t he servo iem en
60*N i ntgnumbejlautomatical3d3@24assilga &S
initial value to this
the register value can
SD204|/Jog speed 32i|Pud s Wh e n t he servo iem en
60*LN i ntgnumbelautomatical3d3 @26as+silgo &S
initial value to this
the register value can
SD204|Positioni| 3di|Pul se|Deter mi ne t he thresho
60*I{Ncomml evi dt/]i nt gnumbe|compl eti on. I f the dif
and the feedback value
val ue, theisnowifhg Wha g
enabl ed, ent hewi Idysfut om
SF®»048 + -BY &s (tnhe i ni
register. After the se
can be modified online
SD205|full cl of 3bi This paramen adjust th
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60*INposition |[fl oa process, that i s, t he

numb recommended to take th
cl olsedp-sipieghl count as
then slowly increase

t he sl ower -ltolog frwelslp omls
deviation between the

and even cause the al a
i mluevaf position dreiv
f | o aptoii Mgt data typtego |
vi bration and overshoo

as needed. Whd motph e sf g
s yesmi wi | | automasgDéal I+
(1) as the initial val
clolsedp is eanbhbkedf t he
modi fied online in rea
SD205/Synchrono|l 32i Ran@e9999

+60*I()moti on i nt g
coefficie

Tab33k shellfd st at UsN=pla€3®2met er

Addr es Definiti| Typ Uni t Not e
HSD100+2)Gi ven pul sel64i|EncoderEncoder count
target positftintdqcounti|absolute zero
HSD104+2)target posi|64i|Enced Encoder count
pul se numbelfinté¢countijabsolute zero
HSD108+2)current dis 6 i EncoderCount value r el
number intecounti encoder positio
motion instruct.i
HSD112+2)full dcl ose 6 i Ful | c|The tot-advogx) ey
feedback pulinteloonpcoed(grating scal enhi
countijrelative to the

Tab336b status WiNE1pe8rRamet er

Addr e s g Definit Not e
SM2000+20servo enaON servo is enabl ed
SM2001+20moving fl|ONPulisseuttpiuntgl t i's set to off

stops.
SM2003+20instructi|ONCommand oex eccourileeftfedat t he
flag i nst reuxcetciuotni on .
SM2004+20axis erroON error
SM2005+20min | imit|lONThe current position is |e
the minimum | imit signal
SM2006 +20maki mit s|{ONThe current position is g
Il i mihte omaxti mum | i mit signal
SM2009+2)0s!l ave axiONThe current axis is bound
flag
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Tab336: control MNtBLarameter
Addresy Defini Not e
SM2010+20Servo elON servoOF slelrevo di sabl e
SM2011+203Jog for|After enabling, the system wil
SM2012+20Jog rev|After enabling, theicwnsdtdegm wil
SM2013+20Cl ear After enabling, the system wil
al arm
SM2014+20Forwar d/{After enabling, the system wil
to orig
SM2015+20Reverse/lAfter enatelm nwg, It reseytstaut omat
to orig
SM2016+20f ull cl|Set on: switch thelosoygptmmtion
enabl e execution of moti on i nstruspe
counting position. cTthe no p5elrnast i
Set of f: swi tch t hleo ospy smhoetm ofnr
motion state, i . e. the execut
position of servo encoder. Th
most .
SM2017+20ded er atf]After enabling, the system wil
stop mo
54bEr ror and state informati on
During the movement, some 4trodbos mwmpecobticar er Refemni
code.
Tab34el: control MNt1£€£R2 ameter
Addr ¢ Defini|Val Explan| Il nternal Sailt i on
mo d e
SD200|Servo s|0 Cut off Check the comm
+ 6 0 *1() bet ween servo
(sing 1 READY
wor d) 2 ON
SD20O0|Error 200|Maxi mumEmergencyThe al aarnaofdlea o
+60*()i nf or ma i mit o cleared ma Ir leavle
(doub travel jogging out of
wor d) 200 Mi ni mumEmergencyThe al ar mofdlea g
l'imit o cleared ma I weavle
travel jogging out of
200|Maxi mumEmergencyThe al ar mofdlea o
el eict al cleared ma i weavle
over tr jogging out of
200|Mi ni mumEmergencyThe al armofdlea g
el ectri cleared ma i weagle
over tr jogging out of
200|Overspe|Decel eratfReduce command
al arm
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200|Positi oEmergenc,yCheck whet h@a5
deviatijturn off |set correctly.
al arm shoud dO.b Check
ma c hi nleo chkaesd r ¢
cawsseexcessive
position cC 0o mma
feedback. Aft
enable it agai
200|Servo aEmergenc,)yThe servo al aral
turn off |be gl ed manu al
SM2013 +1)2 0®0*0
the servo pane
i nformati on t
cleared needs
according to t
After t he al ar
alarm flag and
cleared manual
200|servo EmergencyCheck communi c
communi|turn of flsettingcommect
error and switflcommuni cati on
operati or
onl ine
state
200|Movemen Il nvdl exgChange to a re
command|of mgt arget | ocatio
target instruct.i
over
al arm
200|Movemen/l nvalid Change to a re
command executionntarget speed
target
overrun
200|Segment|{l nvalid Change to a re
numberofiof mgsegment s
mul ti ginstructi
moti on
imsucti
exceeds
i mit
200|Accel er{l nvalid Change to a
and of mgaaed eration and
decel erlfinstructi
ti me of
command
exceeds
i mit
200/ Reserve
200|AXxi s nlnvalid Check command
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of bounof mgnumber
i's out instructi
200|l nput Caohn retfCheck t he set
settinglzero i nput points
return including the
termina terminal and o
of | i mi
200|The c|{lnvalid Wai t unt il t he
motion |of img SM2001 +-1201i &
does ndgi nstructithe servo enab
t he cCo 20 #®)(ns on be
for i n the command
execut i
200|The m(lnvalid Wai t unt il t he
state instructi20 *1)(mnof t he
bound executionmoti on i s of f
does n g SM2000 +1)200f {
t he co enabseon befor
for b MOSY&Nommand.
i nstruc
exceut i orf
200{Currenit{ySn010 + |Check whether
motion |[(41) set/SF®PO0O0 + -16§0 i*s
steti ng invalid, |[correction, p €
SF®0O0O enabl e s¢genabl e operati
* L h s
error
200 Reserve
200{Whe thegThe e|Check the <caus
performoperationsuch as servo
enabl e execut e enabl e
operat.i after correcti
motor
already
enabl ed
200 Mot or tfMot or caniCheck t he v al
set enabl e SFD3001 +)60 a™
correction, t h
again
SFD3001+B)Y* mdqtN
code:
1: l ncrement al
2: Single turn
mot or
3: Mul t i turn
mot or
4. Stepping mot
5: Xinje encod
200{Current|Current 1: Check whet h
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return
al arm

stop

touched
2: Il s the homi

SD200
+6 0 *1()
(doub
wor d)

Nunber 0
communi
error

(1) Checkmuminh e
parameters of
driver

(2) Check w
communi cati on
servo and PLC
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6.Et herdcpPdr ati on process a

6-UbEt hCeArfoper at i on f |l ow chart

[Double cIick]
Dlsplay
conflgurat

Conflgl

master
/Synchroni//. /
Ti meout

cycle con

Confirm t

station

Refresh master stati
target sl aviegusrtaattiioonn
Compl e

config

c
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6-2JbEt hCeArlbus functi on

The following table shows the parameters that must be configured under CSP, CSV, CST, PP, PV and TQ
modes.

Register Explanation

RXPDO[0x6040] The controlword must be added to the PDO configuration. In CSP, CSV and CST n|
it is invalid to modify through 10 mapping, which is controlled by the NC module

RXPDO[0x6060] Mode control word, which must be added to PDO configuration, can be modified th
IO mapping in task mode

RXPDO[0x607A] Target location, i.e. program given location, must be added to the PDO configuratiol

TXPDO[0x6041] Status word, must be added to PDO configuration

TXPDO[0x6061] Mode status word, must be added to PDO configuration

TXPDO[0x6064] Actual location, must be added to PDO configuration

TXPDOJ[0x606C] Actual speed, must be added to PDO configuration

SFD299@PLC Same cycle as EtherCAT synchronization unit
register)

6-2-1. @8Re

CSP (periodic synchronous position modehose movement track is calculated by the upper computer, sends
the target position to the slave station periodically.

lAssociated objects

Register Explanation Unit
Given the position, it is invalid to modify it through 10 mapping i8R Command
RXPDO[0x607A] L :
mode, which is controlled by NC module unit
TXPDO[0x6064] | Positionfeedback (motor actual position) Command
unit
TXPDO[0x606C] | Speed feedback Command
unit/s
RXPDO[0x6060] | Set to8 -

2Position control with trajectory interpolation
SFD3006 6 0 *1(JRLCregister): set t@

In this mode, the original xnet motion control instructions, system coils and registers can be supported (see
Chapter 5 of the manual for details)

3l nterpolation mode mode

SFD3006 6 0 *1(JRLCregister): setto 1

SM1995 (interrupt enable bit): set ON
In this mode, the usetefined interpolation position can be reali by modifying the value of D30 +60 *
(n-1) in real time in the9900 interrupt.

4. Operation example: (take Xinje DS5C servo as an
Click [scan] or [add] slave station on the EtherCAT interface, and the [general] interface uses the
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default configuration.

Scan Update || Genersl | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg |
Master
PLC Master Offset time us): 0 =) FuncMappinghum: 0 B
Slave
— StationID:0 Alias:0 XINJE-DSSC CoE Drive... SM Watchdog: FuncModeule: | Servo Module v
State Machine
Cument State
Requested State
Emor Message

| Upoad || Dowrload || Activae || OK || Cancel

Select 1600 and 1A00 [expert process dgtd HADO assigh (the default configuration can meet the
basic use of CSP, and other®parameters can be added if necessary.)

| General | Bxpert process dats | Launch parameters | 10 Mapping | COE-Online | ESC Reg|

SyncManager RRO &
Index Size Name Sign M

SM Size Type

5 e

] Maibox | #1601 60 2nd RxPDO Mapping

. 1602 6.0 3d RxPDO Mapping .

2 I,

#1603 40 4h RxPDO Mapping choose list \
: #x1a00 130 1st TxPDO Mapping 3
___lessthan24bytes || miaDl 120 2nd TxPDO Mapping
, Hlal2 120 3d TxPDO Mapping
PDO Assign #1a03 120 4th TxPDO Mapping

#1600 click SM2, choose 1600~1603

[] #1601 click SM3, choose 1A00~1A03
1 #1602 default choose 1600, 1A00

[ aso3 ' PDO: Add Edit Delete Moveup Move down
Indesc: Subldbe Size Offset Name Type
#x6040:00 20 0.0 Control Word UINT
#607A:00 40 20 TargetPostion DINT
#x60FF:00 40 6.0 TargetVelocity DINT
#6071:00 20 100 Target Torque INT
#x6060:00 1.0 120 ModeOfOperation SINT

default settings contain basic operation parameters,
click and to add new function.

| Upoad | Download | | Actvate | OK || Cancel

Confirm that the 6060h value in [start parameter] is 8
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| General | Expert process data | Launch parameters |10 Mapping | COE-Online | ESC Reg|
- Add Edit Delete Moveup Movedown / 6060h value is 8, it is CSP mode
Row  Index: subindex Name \'t Bitslen... Emor -> exit Emor->jump Nextrow Notes
1 #x6060:00 Modes of operation 8 8 O O 0 Op mode
2 #60C2:01 Interpolation time period 1 8 O Il 0 Interpolation time period
3 #x60C2:02 Interpolation time index - 8 J Il 0 Interpolation time index
synchronization cycle
the launch parameters will be assigned to the object dictionary when the PLC is powered on.
In addition to these three default parameters, other parameters can be added as needs.
| Upoad | | Download | Actvate || OK || Cancel
[10 mapping] tke default starting address i©H0O00, which can be changed if necessary.
After parameter configuration, clijkiownload Y [activatd. After activation, the parameters will take
effect.
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General | Expett process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg
Intial addr: . HD v | Btmap: |HM v| shit: |10000 start address can be changed, register type can be D, HD
Index:Subldx Name Address Type Bit length Value
- #:6040:00 Control Word HD10000 UINT 16 0
- #x607A:00 TargetPosition HD10002 DINT 32 0
(4} #x60FF-00 TargetVelocity HD10004 DINT 32 0
- #x6071:00 Target Torque HD10006 INT 16 0
- #x6060:00 ModeOfOperation HD10008 SINT 8 0
- #x6041:00 Status Word HD10010 UINT 16 0
[+ Ex6064:00 ActualPosition HD10012 DINT 32 0
- #x606C:00 Velocty actual value HD10014 DINT 32 0
- 1607700 Actual Torque HD10016 INT 16 0
G- #6061:00 ModeOfOperationDisplay HD10018 SINT 8 0

the address will be arranged automatically, the repeated address will report

an error, and the non repeated address will be selected automatically.

click the download and activate after setting
| Upoad || Downioad | | Activate | Cancel
After activation, theslave station state machine @D 2 1) wi Il go from 1 Y 2

op status, at this time, SDO and PDO can receive and send messages.

SFDB000 is set to 0,2010 is set to orto enable the slave station (if set ON SM2010 when power on,
the slave will be enabled after master station st8i8000switchesto 8), and the motor is operated bynét
motion control command (MOTAMOTOA, etc.).

In CSP mode, the curregivenposition can be monitored by HD1002 (mapping of 6@);Ahe actual
position of the cuent motor can be monitored by HO12 (mapping of 6064h), and the currenuattpeed
can be monitored by HD1014 (mapping of 663C

PLC1 - 8 | PLCL o | s | ap x|l
| MO
0 | [mMoTo D0 D2 D4 K1 H
13107200 131072 10
MO
= £ @ 3
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|pPLC1-EEKE 1 x|
BFE || B i iz fMeed | BE ORE BN BE

I ires wiiFE =i il st 2
HD 1008 8 9= 10344 Station ID:0, x5060:0
HD 1002 28209495 W= 103 Station ID:0, #x607A:0
HD1012 28209495 W= 103 Station ID:0, £x6064:0
HD 1014 &0 ™= 10344 Station I0:0,#x606C:0
SM2010 oM {5z - h1{EE:
Do 13107200 WE 103 fEER IR T
D2 131072 WE 103 ) 1ETEHH IATIZENE R
D4 10 HE 103 tEER 1R N EhEA i
SD2008 13107199 W= 103 o LT s
H5D104 13107202 W 103 1T e R A
SFD3000 0 g 103 HLsfTR
SFD3001 2 Ba= 103 1 e

6-2-2. @9\ e

CSV (perodic synchronous speed mode) makes the motor run at a constant speed through the speed given by
the upper computer.

Related parameters

Register Explanation Unit
RXPDO[0x60FF] Set speed Command

unit/s
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Speed feedback Command

unit/s
RXPDO[0X6080] Maxi.n.1urr.1 motor spee_d, which can be limiteédrough onling min

modification of COEOnline

RXPDO[0x6060] Set to9 -
SFD[3029+60*(N1)] Set to-1 -
Note: in CSV mode, onl yw t2H0el ©f i(vsee rpveor aetn@ativd ras0 - Mr2gono, O
(ser vo e2n0adb2l et)-1,6§ 0S(Deersfsmarg en2 O0adl8Bd +SIM O (t |l emr servo al arr
coi l and register redanterdolt o( mats t-@ulr issndera)tt adond ima @ @mbt
parameters are i n¥adfidt hi(g etha&nualo fserctdeeotnaiS5l s of par

Operation exampletgke Xinje DS5Gservo as an example

Click [scan] or [add] slave station on the EtherCAT interface, and the [general] interface uses the
default configuration.
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|Scm Update | || Genersl | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg |
Master
PLC Master Offset time us): 0 =) FuncMappinghum: 0 B
Slave
— StationID:0 Alias:0 XINJE-DSSC CoE Drive... SM Watchdog: FuncModeule: | Servo Module v
State Machine
Cument State
Requested State
Emor Message

tpoos | [ cowions || e | [ 06| | o

Select 1600 and 130 in[expert process dgt& [PDO assigh (the default configuratin can meet the
basic use of CSyvand oher PDO parameters can be added if necessary.)

| General | Bxpert process dats | Launch parameters | 10 Mapping | COE-Online | ESC Reg|

SyncManager R0 A
Index Size Name Sign M
SM Size Type
5 e
#1601 60 2nd RxPDO Mapping
! Maibox | 1602 6.0 3d RxPDO Mapping
= - : .
mim do mamowmm TN
: 1300 130 1st TxPDO Mapping 3
___lessthan24bytes || miaDl 120 2nd TxPDO Mapping
, Hlal2 120 3d TxPDO Mapping
PDO Aesign #1a03 120 4h TxPDO Mapping

#1600 click SM2, choose 1600~1603

[] #1601 click SM3, choose 1A00~1A03
1 #1602 default choose 1600, 1A00

[ aso3 ' PDO: Add Edit Delete Moveup Move down
Indesc: Subldbe Size Offset Name Type
#x6040:00 20 0.0 Control Word UINT
#607A:00 40 20 TargetPostion DINT
#x60FF:00 40 6.0 TargetVelocity DINT
#6071:00 20 100 Target Torque INT
#6060:00 1.0 120 ModeOfOperation SINT

default settings contain basic operation parameters,
click and to add new function.

| Upoad | Download | | Actvate | OK || Cancel

Confirm that the 6060h value in [start parameter] is 9.
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General | Expert process data | Launch parameters |10 Mapping | COE-Oniine | ESC Reg |

- Add Edit Delete Moveup Move down / 6060h=9, CSV mode
Row  Index: subindex Name A Bits len... Enmor -> exit Emor->jump Nextrow Notes
1 #x6060:00 Modes of operation 9 8 O O 0 Op mode
2 #60C2:01 Interpolation time period 100 8 Il [l 0 Intespolation time period
3 #60C2:02 Interpolation time index -5 8 J J 0 Interpolation time index

| Upoad | | Download || Activate | OK || Cancel

[10 mapping] tke default starting address i©H0O00, which can be changed if necessary.
After parameter configuration, clidkiownload Y [acivate]. After activation, the parameters will take

effect.
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General | Bxpert process data | Launch parameters | 1} COEOniine | ESC Reg

Initial addr: mw;d HD v| Btmap: HN v| Shft: [10000 default start address is 1000, register can be D, HD
Index: Sub ldx Name Address Type Bit length Value
- #6040:00 Control Word HD10000 UINT 16 0

- #x607A:00 TargetPosition HD10002 DINT 32 0

o+ #x60FF-00 TargetVelocity HD10004 DINT 32 0

+- Hx6071:00 Target Torque HD10006 INT 16 0

(- tx6060:00 ModeOfOperation HD10008 SINT 8 0

- #x6041:00 Status Word HD10010 UINT 16 0

- #x6064:00 ActualPosition HD10012 DINT 32 0

+- #x606C:00 Velocity actual value HD10014 DINT 32 0

- #x6077:00 ActualTorque HD10016 INT 16 0
G-#606100  ModeOfOperationDisplay HD10018 SINT ) 0

click download and activate after setting

Upload

[ Dowrload

Activate

Cancel

After activation, theslave station state machine D 2 1) wi | |
op status, at this time, SDO and PDO can receive and send messages. After the statedstewdP, 6080h

(maximum motor speed) can be modified tlglbh COEOnNIine.

After SM2010 is set to oto enable the slave station, HD1004 (mapping of B)E&n be assigned as
the given speed in CSV mode. (real time speed interpolation can beddglim@difying HD1004 in 9900

interrupt)

In CSV mode, the current\gn speed can be monitored by HD1004 (mapping of BQRRe actual
position of the cuent motor can be monitored by HD12 (mapping of 6064h), and the current actual speed
can be morored by HD1014 (mapping of 606

6-2-3

go

PLC1-ER%TE X
=E || B BE e #esE | B FE BN B8R
T ires wtEE i< i EE
HD 1008 9 M= 107 Station ID:0, #x6060:0
HD 1004 131072 M= 10] Station ID:0, #x60FF:0
HD1012 36426019 M= 107 Station ID:0, #x6064:0
HD1014 130440 = 1035 Station ID:0, £x606C:0
SM2010 ON fiz - i LR
e T e

from 1

v

CST (periodic synchronous torque mode) makes the motor run at a constant torque by setting the torque on the
upper computer.
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Related parameters

Register Explanation Unit
RXPDO[0x6071] Set torque 0.1%
TXPDO[0x6064] Position feedback Command unit
TXPDO[0x606C] Speed feedback Command unis
TXPDO[0x6077] Torque feedback 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6060] Set tol10 -
SFD[3029+60*(N1)] Set to-1 -
Not e: in CST mo@é&, -Lognl(ys eSMDO A 20ALfagper 8M enal

SR20020 +*19( n(error m2GbBageN2@and| &wr servo alarm) are
and register relatedntooma¢net -pralaianmee)h,e nesrntd otnhCcOEot h
are invalid.-3(oéf éeéhet masealti éor5details of paramet e

Operationexample;(take Xinje DS5C servo as an example)

Click [scan] or [add] slave station on the EtherCAT interface, and the [general] interface uses the
default configuration.

General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg
Master
PLC Master Offset time{us): 0 S FuncMappingNum: 0
Slave
Station!D:0 Alias:0 XINJE-DSSC CoE Drive... SM Watchdog FuncModeule: | Servo Moduie v
Slave information Init

State Machine
Curent State
Reguested State
Emor Message

Upload Download Activate OK Cancel

Select 1600 and 100 in[expert process dgt& [PDO allocatioh The default configuration can meet
the basic use of CST. ifecessary, add other PDO parameters, such as 6080h in 1600, to facilitate changing the
maximum motor speed to limit torque.
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General Expet process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg|

SyncManager * PDO list
SM Size Type Index Size Name Sign M
o Ma,m | #1600 170 [1stAxPDOMapping | [2 |
1 #1601 6.0 2nd RxPDO Mapping
o #1602 6.0 3rd RxPDO Mapping )
51603 40 4&h RxPDO Mapping current selected list
1 |
less than 74 b ac #1800 130 1st TxPDO Mapping
i x1all 120 2nd TxPDO Mapping
, #1a02 120 Ird TxPDO Mapping
S #1203 120 4&h TxPDO Mapping
#1600 click SM2, choose 1600~1603
[ #aeniclick SM3, choose 1A00~1A03
[ #1602 default choose 1600, 1A00

[ #1603

© PDO: Edit Delete Moveup Move down

#x6040:00 Control Word

#x607A:00 4 0 TargetPosition
Hix60FF:00 40 'E.D TargetVelocity
#x6071:00 20 100 TargetTorque
#x6060:00 1.0 12.0

#x6080:00 40 130

Type
UINT
DINT
DINT
INT

ModeOfOperation SINT
Max motor speed UDINT

PDO needs add 6080h, easy to change max motor speed

| Udoad | Download || Actvate || OK || Cancel

Confirm that the 6060h value in [start parameter] is 10.

General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg|
- Add Edit Delete Moveup Move down y 6060h=10, CST mode
Row  Index: subindex Name Vi Bits len... Emor -> exit Emor->jump Nextrow  Notes
- 606000 _-:--:-
#60C2:01 Interpolation time period 100 8 Herpolahmh'nepmod
3 #60C2:02 Interpolation time index -5 8 [] [j u Interpolation time index
| Upoad | | Download | | Actvate || oK || Cancel
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[1O mapping] tke default starting address is H@O, which can behanged if necessary.
After parameter configuration, cligklownload Y [activatd. After activation, the parameters will take

effect.

General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg

Word

Iniial addr: 0. HD v| Btmap: |HW v/ shit: 10000 default start address 1000, register type can be D, HD
Index:Subldx Name Address Type Bit length Value
(- #x6040:00 Control Word HD10000 UINT 16 0
- Ax607A:00 TargetPosition HD10002 DINT 32 0 the newly added PDO will
?MOFF:M TargetVelocity HD10004 DINT 32 0 be sorted automatically
+-t6071:00 Target Torque HD10006 INT 16 0 and IO mapping will be
G- te6060:00 ModeOfOperation HD10008 SINT 8 0 allocated in order
(- fx6080:00 Max motor speed HD10020 UDINT 32 0 I
- #x6041:00 Status Word HD10010 UINT 16 ]
+- t6064:00 ActualPosition HD10012 DINT 32 0
(- #x606C.00 Velocity actual value HD10014 DINT 32 0
- 2eb077-00 ActualTorque HD10016 INT 16 0
- #x6061:00 ModeOfOperationDisplay HD10018 SINT 8 0
click download and activate after setting
Upload ||| Download | | Activate Cancel
After activation, theslave station state machine D 2 1) wi | | go from 1 Y

op status, tethis time, SDO and PDO can receive and send messages.
After SM2010 is set oo enable the slave station, H06 (mapping of 6071h) can be assigned as the

given torque in CST mode. (real time torque interpolatan be realized by modifying HD1006 i8900

interrupt)

In CST mode, the current gim torque can be monitored by H@D6 (mapping of 6071h), the current
actualposition can be monitored by HD12 (mapping of 6064h), the currentusdtspeed can be monitored by
HD1014 (mapping of 60684, the airrent actual taque can be monitored by HD16 (mapping of 6077h), and
the maximum motor speed can be limited by 6080h.

|PLC1-S@kss 1 x|
e || B s B BRRSE | LB B EW ER

Fires miFE =i priyiil et 2

HD 1008 10 9= 103k Station ID:0,%x5060:0

HD 1006 300 = 1038 Station ID:0,#x6071:0
HD1010 30 M= 1033H] Station ID:0,#x6080:0
HD1014 573904 9= 103k Station ID:0, #x506%:0
HD1015 65459 M= 10384] Station ID:0,#x606C:0
HD1018 11 9= 103 Station ID:0,%x5077:0
5M2010 oM fur - h1{EEe
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6-2-4 . mdde

HM mode (i.e. homing mode) is used for initialization of the slave position.

1. Associated objects

Register Explanation

RXPDO[0x6040] Control word, mdify the control word to opetine originreturn

RXPDO[0x6098] homing mode

RXPDO[0x609A] homing acceleration speed

RXPDO[0x6060] Set to 6 when the motor s

SDO[0x6099] Speed of returning to originpnline modification through
COE-Online

2. Control word §040H

Set to (0x06 > Ox0f > 0x1f) in sequence, enable the driver and let the motor start to spetafethe homing
function.

3. Homing methodg098h

At pr esentmo dtelse shuopnmgnregt d3de $Cye sXislelr, Bl ,7aB88, 134, 35,
slave station of other brands i s used, the waly to r
of the corresponding brand.

A Method1:

When wmei hgodo Leturinf ttoherrigvvenr se | imit switch is i
moving dilrddti ophhed sfei rpsitleszer igght of t he position wher
invalid at the negative | imit switch.

= 6099h-01h D I — m D
———  6099h-02h —
[
L
— (-
Index Pulse
NegativeLimit
<— Negativedirection  Positive direction —
Homing on negative limit switch and index pulse
A Method2:
When using method 2, i f the fndartwarld dliirmicttri sognh tocfh n

The homei pogait itphea sfei rpsulles 21 eof nt of the position wher
becomes invalid.
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o 6099n-01h D
—— 6099h-02h

[ ]

Index Pulse

Positive Limit

<— Negativedirection  Positive direction —

Homing on positive limit switch and index pulse

A Method3, 4:
Using methods 3 or 4, the initial direction of m
origin position is on the r evpehrassee spiodsei tafont heni @i iag

forwardndirect.i

6099n-01h D Ml U
——  6099h-02h L
| )
~(3)— .
I
&P
L
' )
(I
4
Index Pulse
Home Switch

<— Negative direction  Positive direction —

Homing on positive home switch and index pulse

A Methods, 6:
Using method 5 or 6, the initial direction of mov
position is on the rever se hxaiske pofsitth e notrhirg itfioa $whaiy t dc

directi on.
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<~— Negative direction

6099h-01h D ] —
———  6099h-02h L
’ )
I
o)
Index Pulse
Home Switch

Positive direction —

Homing on negative home switch and index pulse

A Method7~14
The originplsavdd chi amalldzare used in 7
The initial action direction of modes 7 and § is ne
of the action;
Theitialization action direction of modes 9 and 10
beginning of the action;
The initialization action direction of modes 11 an
activahaeettegi nning of the action;
The initialization action direction of modes 13 and
beginning of the action;
The position of the hfaisrealsirgetadr meardiggihre fird htemegra= gi h
soonotn [ 1 1 | I ]
———  6099h-02h L
L
I
«@T) HDT)
-0 RO8
[
I
(Té% oy
e ©
‘_@7 4—(97
Index Pulse
Home Switch ‘
Positive Limit [

<— Negative direction

Positive direction —

Homing on home switch and index pulse™ positive initial motion
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——  6099h-01h ] — ] I 1
———  6099h-02h

(1

(S
o o) P
g e

Index Pulse

Home Switch

Negative Limit I

<— Negative direction Positive direction —
Homing on home switch and index pulse™ Negativeinitia motion

A Method17:
This met mod airslt.o met hod
The difference iistitchmto ft hteh etheldeeicgpiud rsi esp ordout tthhee Iposi

switlhanges. (please refer to the figure bel ow)
When NOT is notermasatl gned, Homi ng
6099h-01h D \ ] D
6099h-02h L
—
&-
Negative Limit

-— Negativedirection  Positive direction —

Homing on negative limit switch

A Method18:

This method is similar to method2.

The difference is that the detection ios of the origin is not thenldex pulse, but thgosition where the
limit switch changes. (please refer to the figure below)

When the POT is not assigned, Homargor = 1.

6099n-01h D [ D
———  6099h-02h L
|—
Positive Limit

<— Negativedirection  Positive direction —

Homing on positive limit switch
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A Method19, 20:

This method is similar to method 3, 4.

The difference is that theigin detection lgation is notihdex puse, but the location where th@ide switch
changes. (please refer to the figure below)

When HOME is not assigned, Homiagor = 1.

h-01h ] |
— Geanom| U l

<—</19 )

~
AN

)

p
e

i

(N
.

20 |
/

\

<— Negativedirection  Positive direction —

Homing on positive home switch

A Method21, 22:

This method is similar to method 5, 6.

The difference ishat the oigin detection location is nohtlex puse, but the location where the Home switch
changes(please refer to the figure below)

When HOME is not assigned, Homiegor = 1.

6099h-01h D ] U
———  6099n-02h L
|_
A
_/
21\}—>
'
r '
( 213—»
N
4—(2 )
=)
Home Switch

<— Negative direction  Positive direction —

Homing on positive home switch and index pulse

A Method23, 24, 25, 26:

This method is simédlr to method 7, 8, 9, 10.

The difference is that theigin detection location is nohtlex pulsebut the location where the Horewitch
changes. (please refer to the figure below)

When HOME and POT are not allocated, Homémngpr = 1.
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= 6099h-01h D [
6099h-02h

Tl

g

.. . B H I
Positive Limit !

Home Switch

-— Negative direction Positive direction —

Homing on home switch and index pulse™ positive initial motion

A Method27, 28, 29, 30
This method is similar to method 11, 12, 13, 14.

The difference is that theigim detection location is nohtiex puse, but the location where th@ide switch
changes. (please refer to the figure below)

When HOME and NO&re not assigned, Homimgror = 1.

6099h-01h D [
——  609%1-02h

-

Home Switch

Negative Limit I

<— Negative direction Positive direction —=

Homing on home switch and index pulse™ Negativeinitial motion

A Method33, 34

Using met hodmsomBiBingpecBUhdont he negative or

positive,
| ocat ed prheaesfe t he el ected direction.

= 6099h-01h D | | ] | |
~—— 6099h-02h

L

[—

<— Negativedirection  Positive direction —

Homing on index pulse
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A Method35, 37:
I n modes 35 and 37, the position after power on i

| ] l

4, Operation exampldtake XinjeDS5Cservo as an example)

Terminal .di-BR% riisbuthensetting address of positi\
corproensdi ng to seb® iteirmhieaddiSeds &f t heedeéabli mi vaN
corproensdi ng to serPd7 $erntimienaslet$li ;g address of origi
coresponding t®. servo terminal SlI

Click [scan] or [ add] slave station on the Eth;
default configuration.

|| Genersl | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg
Master
PLC Master Offset imeus): 0 £ FuncMappinghum: 0 =
Slave
— StationID:0 Alias:0 XINJE-DSSC CoE Drive... SM Watchdog: FuncModeue: | Servo Module v
Slave Information | ‘ Init ‘
State Machine
Cument State
Requested State
Emor Message

| tpns | [ oo | [ vte | [ K| [ crce
Choose 1600 and D®in [expert process dgt& [PDO allocatiohand add 6098h to 1600.
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General Expert process data  Launch parameters | 10 Mapping | COE-Oriine | ESC Reg|

SyncManager - PDOst
SM Size — Index Size Name Sign SM
i oo ist RXPDO Mapping 2]
1 Maibox I #1601 6.0 2nd RxPDO Mapping
: #1602 60 3rd RxPDO Mapping
2 il
e T
) #1a00 130 1st TxPDO Mapping 3
#1201 120 2nd TxPDO Mapping
) #1a02 120 3rd TxPDO Mapping
s #1a03 120 4th TxPDO Mapping
#1600
[] #1601
[] #1602
[ aaeos " PDO: Add Edit Delete Moveup Move down
Index:Subldx  Size Offset Name Type
#6040:00 20 0.0 Control Word UINT
#607A:00 40 20 TargetPosition DINT
#x60FF:00 40 60 TargetVelocity DINT
Hix6071:00 20 100 Target Torque INT
#6060:00 1.0 120 ModeOfOperation SINT
#6038:00 1.0 130 Homing method SINT

add 6098h in PDO, easy to change homing method

|Lbhad||Domloud||.Pdwde|| 0K Hc“d

Confirm that the 6060h value in [start parameter] is 6.

General | Expert process data | Launch parameters |10 Mapping | COE-Online | ESC Reg |

" Add Edit Delete Moveup Move down Yy, homing mode
Row  Index: subindex Name Vy Bits len... Ermor -> exit Emor->jump  Next row  Notes
1 #x6060:00 Modes of operation 6 8 O O 0 Op mode
2 #H60C2:01 Interpolation time period 100 8 Il Il 0 Intespolation time period
3 #x60C2:02 Interpolation time index -5 g [l [l 0 Interpolation time index

| Upbad | | Download | Acivate || OK | Cancel

[10 mapping] tke default starting address is HODO, which can be changed if necessary.
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After parameter configuration, ckddownload Y [activatd. After activation, the parameters will take

effect.

| General | Expert process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg
_ Word & [000 |
Intial addr: - HD "| Bit map: | HN "| Shift: | 10000 default starting address 1000, register type can be D, HD
Index: Subldx Name Address Type Bit length Value
@-#604000  Control Word HD10000 UINT 16 0
#-#607A:00  TargetPostion HD10002 DINT 32 0
(4 #60FF:00 TargetVelocity HD10004 DINT 2 0
8607100  TargetTorque HD10006 INT 16 o  thenewlyadded PDO
- theb060-00 mmﬂ HD10008 SINT 2 0 Wi” be SOI"tE'.'d automatically
5-#6098:00  Homing method HD10020 SINT 8 0 and IO mapping will be
T E04100  Status Word HD10010 UINT 16 0 allocated in order
H-#606400  ActualPosiion HD10012 DINT 2 0
E-#6G06C:D0  Velocty actual value HD10014 DINT 32 0
B-#E07700 ActualTorque HD10016 INT 16 0
- #6061:00 ModeOfOperationDisplay HD10018 SINT 8 0
click download and activate after setting
s [ [ e 06 ][ oo
After activation, theslave station state machine D 2 1) wi | | go from 1 Y 2 Y

op status, at this time, SDO and PDO can receive and send messages.
After the status is switched to OP, you can modify the speed and accelefatiiin returnthrough

COE-Online.
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General | Expert process data | Launch parameters | 10 Mapping COE-Online  ESC Reg
(®) All object dictionaries () Receiving PDO (RxPDO) () Send PDO (TxPDQ)
Index:Sublndex  Name Fag Value Communication emor message o)
—x6084:00 Profile deceleration w function disable
+—#x6085:00 Quick stop deceleration w function disable
—#x6086:00 Motion profile type w function disable
—#x6087:00 Torque slope w function disable
—#x6088:00 Torque profile type w function disable
- #x608F:00 Position encoder resolution o »2¢
- #x6091:00 Gear ratio n 52<
- #x6092.00 Feed constart o »2¢
—#x6058:00 Homing method w function disable
=+ #x6099:00 Homing speeds o »2¢
01 Speed during search for switch w function disable
02 Speed during search for zero w function disable
—#605A:00 Homing acceleration w function disable
—#x60A3:00 Profile jerk use ™w function disable
G- #c60A4:00 Profile jerk . 52¢ 6099-01: homing high speed
—#x60B0.00  Postion offset ™ function disable 6099-02: homing low speed
—#60B1:00  Velocity offset ™ function disable 609A: hominh acceleration speed
[~#60B2:00  Torque offset ™ function disable 5099 is SDO, only can modify on
[ Ad6300 Touch Pbo S . ot dale o1 mterface
= ] ou atus o nction di .
—#x60BA:00 Touch Probe Pos1 Pos Value o function disable 6O9A !S PDO-can-be-gdded-to B8
—#x60BB:00 Touch Probe Pos1 Neg Value o function disable M2PPINY
—#x60BC:00 Touch Probe Pos2 Pos Value o function disable
—#x60BD:00 Touch Probe Pos2 Neg Value o function disable
—#60C0:00 Interpolation sub mode select w function disable
- #60C1:00 Interpolation data record o >2< v
Upload Download | Activate Cancel

Set the homingnode (6098h). The setting range 87 (currently supported modesl4, 33, 34, 35,
37).

Turn HD1000 (mapping of 6040HH)om 6 to 15,enable the slave statioand then turd5 to 31, start
the homing functionDuring the homing process, if the homing signal is triggered, it will slow down and stop
according to the correspand homing mode. If you need to return to thegimél point again, first change
6040h to 6, and then repeat the above operation.

6-2-5 PRl e

PP (profile position control mode) is a pbisonhson
i nside the sspeericvitdhydr pasegéebygn, target speed, accelera
use this controlatmoodne pienr itohdeesocfo mmournei ct han 500

1. Assciation parameter

PP control mode associated object (instructionsetting

Register Explanation Unit
RXPDQ0x6040] Control bit -

RXPDO[0x6060] Set tol -

RXPDO[0x607A] Position setting Command unit
RXPDO[0x6072] max torqgque 0. 1%
RXPDO[0x607F] max internal speed Command units
RXPDO[0x6080] max motor speed r/ min
RXPDO[0x6081] internal speed setting Commaul unit/s
RXPDO[0x6083] internal acceleration speed Command unit s |
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RXPDO[0x6084] internal deceleration speed Command unit s |
RXPDO[0x60C5] max acceleration speed Command unit s |
RXPDO[0x60C6] max deceleration speed Command unit s |
RXPDO[0x6065] Set the number of folloverror pulses Command unit
RXPDO[0x6066] Follow error timeout ms
RXPDO[0x6067] Position window Command unit
RXPDO[0x6068] Position window time ms
Note:
(1) 6081h ( pg olfiimiet evcel oy i by g mamalplioti bff) 6@aNE 6080h
speed) .

( Changing t heh s(emtaxv aplrucef idfe 60nFoci ty) or 6080h (m
reflected in the action.

Object associated with m®Pnictgomtirmd mode (instruction

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6063] internal actual position Command unit
TXPDO[0x6064] position feedbackmotor actual position) | Command unit
TXPDO[0x606C] speed feedback Command units
TXPDO[0x6077] actual torque 0.1%
TXPDO[Ox60F4] actual follow error Command unit

2. control word(6040h < ppcontrol mode functiom

Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
6040h 00h Controlword 0~65535 ui6 rw RxPDO All
Set the controtommand to the servo driver such as PDS state conversion.
Bit information
15| 14 | 13 | 12 | 1 10 |[9]s
r om| h
7] e | 5 | 4 3l2]1]o0
fr oms eo| gs| ev | so
Abs /rel ‘ Change sei'mmediately‘ New setpoint
r = reservednot corresponding) fr = fault reset
oms =operation mode specific eo = enable operation
(control mode is based duit) gs = quick stop
h = halt ev = enable voltage
S0 = switch on

Bit4-6 (operation mode specific

Bit Name Value Definition

4 new setpoint 0-> 1 | Start the positioning action and trigger the setting value update.
Get the newdcation determination task (60fAtarget position), 6081
(profile velocity), etc.).

5 change set immediately O Complete the positioning action that is curremtlgning. In the proces
of moton, if the target position 607Aacceleration 6083, decelerati
6084 are changed, and then the control command is sent, it will n
according to the new motion parameters. After the lastiom is
completedthe new motnwill be executed
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1 Interrupt the current positioning action, and immediately start
downward positioning action. That is, in the process of motbange
the target position 607Aacceleration 6083, deceleration 6084, and {
send the contratommand, for example, chamghe controlword Ox6F

(111) Y Ox7F (127) (r el 2Dx3F 68
(absolute mode), and immediately run according to the new m
parameters.
6 absolute/ relative 0 607Ah(Target positioptreated as absolupmsition
1 607Ah(Target positioptreated as relativeosition

Do not change the acceleration and deceleration (*) during motor operation.

If the acceleration and deceleration are cednglease change bit4 (new-peint) from 0 tol after the
motor stops.

6083h (Profile acceleration

6084h(Profile deceleration

60C5h(Max acceleration

60C6h(Max deceleration

3. Status wordg041h < pp control mode functiorr

Index | Subindex| Name/Description Range DateType | Access PDO Op-mode
6041 00h Statusverd 0~65535 ui6 ro TxPDO All
Indicates the status of the servo drive
Bit information
15| 14 13 12 11 10 9| 8
r oms lla oms mi| r
Following Error | set pointacknowledge TargetReached
7| 6 5 4 3 2 1|0
w | sod Qs ve F oe SO | rsto
r = reservednot coresponding) w = warning

oms = operation mode specific
(control mode is based duit)
ila = internal limit active

rm = remote

sod = switch on disabled
gs = quick stop
ve = voltage enabled
f = fault
oe = operation enabled
S0 = switched on
rtso = ready to switch on

bit13,1210 (operation mode specilic

Bit Name Value Definition
10 target reached 0 halt=0(normal): psitioning incomplete
halt=1(stop adalf): shaft deceleraii
1 halt=0(normal): positioningcomplete
halt=1(stop ashalt): shaft stop (shaft speed is 0)
12 setpoint 0 The newsetpoint is 0, and the buffer is empty after the current target po
acknowledge actionis executed (in execution)
1 The nev location task puts data into the buffer, which is not empty
13 following error 0 60F4h(Following error actual valye

(=6062HPosition demand val)igs064HPosition actual valygis not over the
range of6065h(Following error window, or 60F4hvalue & oversetting value
of 6065h not pass the time setting®066h
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1 60F4h(Following error actual valjevalue is over the setting range G65h
(Following error window, above the setting time @&@066h (Following error
time ou), continue

4. Action description of PP control mode

The bBbts6l gte [/ r edmttriovleorod) 6c0adn0hbe Cused to deter mi|
or absolute mode.

Action 1. basicsetpoint

master station, after setting the valu&07Ah(Target positioly 6040h (Controlword) bit4 (new

setpointchanges from 0 to 1. At this time, please68&1h(Profile velocity).
6081h(Profile velocity) is 0, motor has no motion.

slave station, confirrd040h(Controlword bit4 (new setpoint) rising edge@ Y ), 607Ah(Target
position) start positioning as target positiofit this time,6041h(status wordpitl12 (setpoint acknowledggis
from O to 1.

master station, confird041h(Statuswordlbit12 (setpoint acknowledgehas changed from 0 to 1,
6040h(Controlword bit4 (new setpoint) returns 0.

slave station, confirrB040h(Controlworg bit4 (new setpoint) has been G041h( status wordpit12
(setpoint acknowledgechanged to 0.

when reached the target positié04 1h(Controlworg bit10 (target reachécchanged from O to 1.

Actual spee . . )
WY §Y Z

/

Y-~

|

new setpoint
(controlword bit4)

Master
station
Target position
(setpoinf) t
setpoint
acknowledge
statusword bitl2) t
Slave >
station A

Target reached
(statusword bitl.0)

Y~

< Setpoint example>

Action 2: action data change without buffsingle sefpoint

When bit5 (change set immediately) of 6040h (control word) is 1, if the data used for positioning action in
the action has been changed, theentrpositioning action will be interrupted and the next positioning action
will be started immediately.

Master station, confirm that bit12 (set point acknowledge) of 6041h (statusis/6rdhange the value
of 607AH (target position), change bit4 (new set point) of 6040h (control word) from O to 1.

Note: at this time, please do not change the acceleratio deceleration.
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S ave station,

Actual spee

conf i

rm

>
<

\ =

new setpoint
(controlword bit4)

|

Y ~

Y~

Master
station
Target position
(setpoini)
Current
Target position
processed
Slave setpoint
station acknowledge

statusword bifL2)

A
Target reached

(statusword bifL0)

A

< handshaking procedure for the singlegaint method>

5. Operation example

Take conecting Panasonic servo and Xinje DS&#vo as an exnple.

click [scan] or [add] slave station &thercatinterface, the general interface keeps default settings.

Master
PLC Master

Slave

StationID:0 Alias:0 XINJE-DS5C CoE Drive...

{ General || Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg

Offset timefus): 0
SM Watchdog:
Slave Information
State Machine
Cument State
Requested State
Emor Message

3 FuncMappingNum: 0

FuncModeule Servo Module: v

Upload Download

Activate

OK

Y-~

t h e-point) of G040ky (coatoblgverd),(FAH VY
(target position) and 6081{profile velocity) as the new target location and new internal execution speed to
update immediately. Ahis time, bit12 (set point acknowledge) of 6041h (status word) is changed from O to 1.
Master station, confirm that bit12 (set point acknowledge) of 6041h (status word) has changed from 0 to
1, bit4 (new set poit) of 6040h (control word)eturrs 0.
Slave station, confirm that the bit4 (new set point) of 6040h (control word) has pg@ld (status
word) bit12 (set point acknowledge) is 0.

Cancel
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[expert process datd] [PDOassigi©® choosel60Q 1A00, add PDO parameters related to m@g00
and 1200 cannot add more than 24 bytes respelgiiv

Genersl  Expett process data | Launch parameters | 10 Mapping | COE-Onine | ESC Reg |
SyncManager R0k
Index Size Name Sign SM
SM Size Type
; o
#1601 60 2nd RxPDO Mapping
! Maibor #1602 60 3d RxPDO Mapping t selected
2 2 , : present selecte
EN—T—CTT o s N
#1a00 130 1st TxPDO Mapping 3
not exceed 24 bytes #1201 120 2nd TxPDO Mapping
, #1202 120 3d TxPDO Mapping
PDO Assign #x1a03 120 4th TxPDO Mapping
#1600 click SM2, choose 1600~1603
] #1601 click SM3, choose 1A00~1A03
[ #1602 defaulted choice 1600, 1A00
[ mae0s ' pDO: Edit Delete Moveup Movedown
Index: Subldx Size Offset Type
mmm 4 0 Tﬂ';ldPodhon DlNT
#x60FF00 40 G.IJ Target Velocity DINT
#x6071:00 20 10,0 Target Torque INT
#x6060:00 10 120 ModeOfOperation SINT
#6081:00 40 13.0 Profile velocity UDINT
#6083:00 40 170 Profile acceleration UDINT
#6084:00 40 210 Profile deceleration UDINT
#607F:00 40 250 Max profile velocty ~ UDINT
click add if there is other needs besides defaulted settings
| Upoad | Dowload || Actvate | OK || Cancel

confirm the value of 6060h in [launch parameters] is 1.
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| General | Expert process data | Launch parameters | 10 Mapping | COE-Oniine | ESC Reg |
© Add Edit Delete Moveup Move down

PP mode
Row  Index: subindex Name Ve Bits len... Emor -> exit Emor->jump Nextrow  Notes
- _-:--:-
mcenczm h'temolat!unhrnepmd 100 Il Interpolation time period

3 #x60C2:02 Interpolation time index \ [l [:I 0 Interpolation time index

synchronization cycle is 1000us

the launch parameters will be assigned to object dictionary when the PLC is powered on.
In addition to these default parameters, other paramter can be added as needs.

| Upoad || Download = Actvate || OK || Cancel

[10 mapping] tke default starting address is HODO, which can be changed if necessary.
After parameter configuration, cligklownloaq 1 [activatd. After activation, the parametensll take
effect.
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General | Expert process data | Launch parameters | 10 Mapping | COE-Online | ESC Reg |
. Word [un o . [ ]

Intial addr- 0" HD v| Bimap: [HVM v Snit: 10000 start address can be changed, register type can be D, HD
Index:Subldx Name Address Type Bit length Value

- #x6040:00 Control Word HD10000 UINT 16 0

- #x607A:00 TargetPosition HD10002 DINT 32 0

(- #x60FF-00 Target Velocity HD10004 DINT 2 0

- #x6071:00 Target Torque HD10006 INT 16 0

G- #x6060:00 ModeOfOperation HD10008 SINT 8 0

- #x6081.00 Profile velocity HD10020 UDINT 32 0

[+ #x6083:00 Profile acceleration HD10022 UDINT 32 0

(- #x6084:00 Profile deceleration HD10024 UDINT 32 0

- #x607F-00 Max profile velocity HD10026 UDINT 32 0

- #x6041:00 Status Word HD10010 UINT 16 0

[+ 7x6064:00 ActualPosition HD10012 DINT 2 0

[+ #x606C:00 Velocity actual value HD10014 DINT 32 0

- #x6077-00 Actual Torque HD10016 INT 16 0

B #x6061:00 ModeOfOperationDisplay HD10018 SINT 8 0

the address will be arranged automatically, the repeated address will report
an error and the non repeated address will be selected automatically
click download and activate after setting
Upoad ||| Download | | Activate | Cancel
After activation, theslave station state machine @D 2 1) wi | | go 8 8indnatesth¢y 2 VY

OPstatus, at this time, SDO and PDO can receive and send messages.

Modify the control word 6040i ¢absmoldet e 6md¥dé&:9 &
the slave station, and make the motor move by setting the target position, target speed, acceleration and
deceleration and other parameters.

In PP mode, you caset and monitor data througi®limapping address. For exple, the control word
of axis 1 can be modified by HD0O (mapping of 6040h) to enable or disable the motor, and the given position
of current axis 1 can be monitored by HDD4 (mapping of 60&H).
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6-2-6 nfrovd e

PV (profile speed control mode) is a spemontrol mode that specifies the target speed, acceleration and
deceleration, etc., and generates position command action inside the servo driver. Please use this control mode

inthecommuniat i on period «f more than 500 ¢

1. Related parameters

PV control mode related object (commansktting type)

Register Explanation Unit
RXPDO[0x6040] Control word -

RXPDO[0x6060] Set to3 -

RXPDO[0x60FF] Speed setting Command unis
RXPDO[0x6072] Max torque 0. 1%
RXPDO[0x607F] Max internal speed Command units
RXPDO[0x6080] Max motor speed r/ min
RXPDO[0x6083] Internal acceleration speed Command unit s |
RXPDO[0x6084] Internaldeceleration speed Command unit s |
RXPDO[0x60C5] Max acceleration sjgel Command unit s |
RXPDO[0x60C6] Max deceleration speed Command unit s |
RXPDO[0x606D] Vel owi ny ow Command units
RXPDO[0x606E] Vel otci meg out ms
RXPDO[0x606F] Velocity threshold Command units
RXPDO[0x6070] Vel ocityt it meeshold ms
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PV control mode related object (commandhonitoring type)

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6064] Positionfeedback (motor actual position) | Command unit
TXPDO[0x606C] Speedfeedback Command units
TXPDO[0x6077] Ac t uoarlqg ute 0. 1%

2. Control word 60400) < the function ofpv control mode>

Index SubIndex Name/Description Range DateType| Access PDO Op-mode
604th 00h Controlword 0~65535 ui6 rw RxPDO All
Set the control command to the servo driver such as PD&statersion.
Bit information
15 | 14 | 13 | 12 | 1 10 9 | 8
r om h
7 6 | 5 | 4 3|21 o0
fr oms eo | gs | ev o]
r ‘ r ‘ r
r = reservedNo correspondenge fr = fault reset
oms = operation mode specific eo = enable operation
(control mode is based duit) gs = quick stop
h = halt ev = enable voltage
so = switch on

PV mode, without OMS bit.
Modify control word 6040 (6 Y 15) to enable sl ave

3. Control word 60410 < the function ofpv control mode>

Index | Sublindex Name/Description Range DateType| Access PDO Op-mode
6041h 00h Statusword 0~65535 ui6 ro TXPDO All
Indicates the status of the servo drive
Bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
r speed Targetreached
7 6 5 4 3 2 1 0
w sod gs ve f oe SO rsto
r = reservedNo correspondenge w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode is based dnit) 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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bit10 (target reacheflVelocity reache}):

The differencéoetween the total value of 60FFh (target velocity) and 60B1bdjie offset) and 6068
(velocity actual valuels within the range set by 6060velocitywindow). If the time set by 606&velocity
window time) passes, the bit10 of 6041h (status word) becomes 1.

Bit Name Value Definition
10 Target 0 halt=0(normal): speed control not complete
reached halt=1(stop as halt):l&ft decelerating
1 halt=0(normal): speed control completed
halt=1(stop as halt)shaft stop (shaft speed is 0)

bit12 (speedt
606 (velocity actual vale) passes the value set by 8@Felocity threshold), and if it is higher than the time
set by 6070h (velocity threshold time), bit12 of 604dfatus word) becomes 0. If 606Celocity actual value) is
lower than the value set by 606Fvelocity threshold), bit1l2 of 6041h (status wdrsdromes 1, indicating that the
motor stops.

Bit Name Value Definition
10 speed 0 Motor in operation
1 Motor stop

4. Action description of PV control mode

PV control mode generates speed command based on |

Target (6/@RB Pirtoyf i | e BADBBlher at i on

Profil e @edc8ptlher ati on
Turn off the motor enab80 ntgg 3>,ets dthethiCOEth®bdhetc bd pvaaa d
decel er aBi8Bm wamele 084h, and the spdaed th@8Gmhgred tsipa
l'imit the maximum speed through 6080h (max matdor sp

the speed fetéedf dvwaoditygy 6DBset), which is not sup
enabl e moamd tshel |l start to operate according to the
SpeedA
(Command
unit/s)
608% 608
60FFh (profile acceleration (profile deceleration
(target velocity
+ 4> 77777 —
60B1h
(velocity offsej
|
f >
t
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5. Operation example

Take conecting Panasonic servo and X4ripS5Cservo as an example.
[scan] or [add] slave station @&thercatnterface, please use default setting for [general] interface.

I Scan Updat:l | | General | Expert process data [ Launch parameters IDM | COEQnline I EIHeg‘
Master
PLC Master Offset time {us): 0 = FuncMappinghum: 0 ==
Slave
— Station|D:0 Alias:0 XINJE-DSSC CoE Drive... SM Watchdog: FuncModeule: Servo Module hd
Siave ifomation | |t |
State Machine
Current State
Requested State
Emor Message

R I

Choose 1600, 1A00 in [expert process data]JPDO assigih. PDO parameters associated witle th
mode can be added (1600 anddDAcan not be addedore than 24 bytes respectively).

SyncManager ' PDO kst
Index Size Name Sign sM
SM Size Type
2 -
1 Maibox | #1601 6.0 2nd RxPDO Mapping ¢ selected
#1602 60 3d RxPDO Mapping ~ PTES€MNt selecte
"J -
MER G0 RPOOMSst
#1300 13.0 1st TxPDO Mapping 3
#1301 120 2nd TxPDO Mapping
) wx1a02 120 3rd TxPDO Mapping
PDO Assign #1a03 120 4th TxPDO Mapping
| #1600 |
[] #1602
L #1603 * PDO: Edit Delete Moveup Move down
Index: Sub ldx Size Offset Type
Iil!- Control Word
1&90?&00 4 0 TargetPosition DINT
Hx60FF:00 40 B.D TargetVelocity DINT
Hx6071:00 20 100 Target Torque INT
#x6060:00 1.0 120 ModeOfOperation SINT
#x6081:00 40 13.0 Profile velocity UDINT
Hx6083:00 40 170 Profile acceleration UDINT
#x6084:00 40 210 Profile deceleration UDINT
#x607F:00 40 25.0 Max profile velocity UDINT
In addition to the default configuration, if there are other needs, click add

| plosd | [ Dowoad | [ detvate [[ 0K [ comnl
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Confirm the value of 6060h in [launch parameters} is 3

| General | Bxpet process data | Launch parameters |0 Mapping | COE-Oniine | ESC Reg |

- Add Edit Delete Moveup Move down /' PV mode
Row  Index: subindex Name Vi Bitslen... Emor -> exit Emor->jump Nextrow  Notes
1 #ix6060:00 Modes of operation 3 3 O O 0 Op mode
2 #x60C2:01 Interpolation time pefiod 100 O O 0 Interpolation time period
3 #x60C2:02 Interpolation time indesc \ O O 0 Interpolation time index

synchronization period is 1000us

The launch parameters will be assigned to the object dictionary when the PLC is powered on.
In addition to these three default parameters, other parameters can be added as needs.

| Upoad | | Download | | Acvate || OK || Cancel

[1O mapping] sarting address can be customized
After parameter configuration, clidklownload 1 [activatd. After activation, the parameters will take

effect.
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General | Expert process data | Launch parameters | COEOniine | ESC Reg

Initial addr: mW;ﬂ HD v| Btmap: |HN v| shi: [10000 |start address can be modified, optional register type D, HD
Index:Subldx Name Address Type Bit length Value
G- #6040:00 Control Word HD10000 UINT 16 0
- ax607A:00 TargetPosition HD10002 DINT 32 0
4 2x60FF:00 TargetVelocity HD10004 DINT 32 0
G- #x6071:00 Tanget Torque HD10006 INT 16 0
G- #x6060:00 ModeOfOperation HD10008 SINT 8 0
- #6081:00 Profile velocity HD10020 UDINT 32 0
(- #x6083:00 Profile acceleration HD10022 UDINT 32 0
G- #x6084:00 Profile deceleration HD10024 UDINT 32 0
G- #x607F-00 Max profile velocity HD10026 UDINT 32 0
- #x6041:00 Status Word HD10010 UINT 16 0
(- #x6064:00 ActualPosition HD10012 DINT 32 0
(- #¢606C:00 Velocity actual value HD10014 DINT 32 0
- #x6077:00 ActualTorgue HD10016 INT 16 0
- #x6061:00 ModeOfOperation Display HD10018 SINT 8 0
click download and activate after setting

Upload |Dowrload |Admte Cancel

After activation, the slave station state maen(SC8021) wilgofrom1yY 2 Y 4 Y 8, 8 i ndi
OPstatus, at this time, SDO and PDO can receive and send messages.

Modi fy the control word 6040 ( faké/theln®tpr mbve bye n a b | «
setting the target speed, acceleration and deceleration speed and other parameters.

In PV mode, you caret and monitor data througl®limapping address. For example, the control word
of axis 1 can be modified by RIDOO (mapping 6040h) to enable or disable the motor, the actual position of
the current motor of axis 1 can be morgéwhby HDI018 (mapping of 6064h), and the current actual spéed
axis 1 can be monitored by HD4020 (mapping of 696C

MiEE REE ERERO STV PLCEEE  PGEEQ ENQ SO0 EEIH)
D EHXDReoAEES @@@@J@ﬁ m..@w
Ins LsIn;I }B:jll- E%ﬁl]l'( it _lF/BI_ jyﬁ_ ;l#: -<F?)— EFFE- flﬁ? {FB} M :%ﬁ F12 sF12 BT %_ . . . H a2 E =
B * % ||[prcy - pmm 1« | [P EEEE 7 x|
[ #rmisis - i FREEET Y I E ]

_.§ ;%i‘a’fﬁ?ﬂm‘ms [ e miRE = L) i
1o HD4000 & 0| 103 Station ID:0, #x5040:0 L
= =8 HD35000 5 M= | 103 Station ID: 1, #x6040:0
& PLCARO HD600O 6 792 | 103 Station ID:2, £x6040:0

W pAEO — T E
& e | | HD4014 (1011000110001 | #93F | 2#Hl Station ID:0, #x6041:0
o0 iR HDS014 |1011000110001 | ¥95F | 234 Station ID: 1, #x5041:0
....B0| BOYEH: HDO14 1011000110001 | ¥9% | 25#%l Station ID:2, #x6041:0 i
@] EDftR HD4002 3 95| 03] Station ID:0, #x6060:0
ﬂ :(;i?; ar HDS002 3 wWE | i Station ID: 1, #x6060:0
M NC HDB002 3 9% | w0l Station ID:2, #x6060:0
WBOX HD4015 3 | 103 Station ID:0, #x606 1:0

T ?--%:]Cﬁii%%% - HD5016 3 9 | il Station 1D: 1, #x6061:0
oo i EiEhEE HDE015 3 | 103 Station ID:2, #x606 1:0
... 0] BOAEHR{E HD4004 3000 9% | 10t Station ID:0, #X6072:0
) EDIERIER (22 2 x| Hosoo4 3000 e | 10 Station 1D:1, #x5072:0
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. peisE ~ || Ho400s 3500 = | 10 Station ID:0, #x6080:0

e R L. HD5006 3500 W= | 103 Station ID: 1, #x6080:0
MEes= [B1e ~ - || Hosoos 3500 | 10w Station ID:2, #x60680:0 il
T 05 2 o BE= PLC1:XG2-26T4 EATCom , 51 EfT SEERE0Oms
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6-2-7 .qmio d e

Tq (profile torque control mode) is a torque control mode that specifies the target torque, acceleration and
deceleration, etc., and acts after the position command is generated inside the servo driver. Please use this control
mode in the communétion period of morditan 8§00 ¢

1. Related parameters

Tq control modeassociated object (instructiorsetting typg

Register Explanation Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Set to4 -
RXPDO[0x6071] Target torque setting 0.1%
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x6080] Max motor speed r/ min
RXPDO[0x6087] Set torque slope 0.1%l/s
RXPDO[0x6088] Setthe type of used |-
Torque type
Index | Subindex Name Units Range Datatype | Access| PDO | OP-mode
6087h| 00h Torque slope 0.1 % | 0~4294967295 U32 rw RxPDO| Tqcst
Set the parameter value to give the incline torque command.
Cyclic synchronous torque mode (CST) is only valid when deceleration stops.
If set to 0, internal processing operates with 1.
6088h| 00h Torque profile type| - | -32768-32767 | 116 |w | RxPDO| tg
To make a torque change, gt type of used torque profile
0: linear slope
1 Not supported

Tq contol mode associated objgatstruction  monitoring typé

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6064] Positionfeedbackifiotor actual position) | Command unit
TXPDO[0x606C] Speed feedback Command units
TXPDO[0x6077] Actual torque 0.1%

2. Control word 60401  <tq control mode function

Index | Sublndex Name/Description Range DateType | Access PDO Op-mode

604Ch | 00h Contolword 0~65535 ule rw RxPDO All
Set the control command to the servo driver such as PDS state conversion.
Bit information

15 | 14 | 13 [ 12 | 11 10 9 | 8

r om h

7 6 | 5 | 4 3| 2]1]o0

fr oms eo | gs | ev | so
r ‘ r ‘ r

r = reservednot corresponded) fr = fault regt
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oms = operation mode specific
(control mode is based duit)
h = halt

€0 = enable operation
gs = quick stop

ev = enable voltage
so = switch on

Tqg mode, not usems bit
Slavesstation can be enabled througlodifying the control wor®040(6 Y 1)5

3. Status wordg041h < tq control mode functior

Index | Sublndex Name/Description Range DateType| Access PDO Op-mode
6041 | 00h Statusword 0~65535 ule6 ro TxPDO All

Indicates the status of the servo drive
Bit information

15 14 13 12 11 10 9 8

R oms ila oms rm
r r Targetreached

7 6 5 4 3 2 1 0

w | Sod| gs ve f oe S0 rsto
r = reservednot corresponded) w = warning

oms = operation mode specific
(control mode is based duit)
ila = internal limit active

rm = remote

sod = switch on disabled
gs = quick stop
ve = voltage enabled
f = fault
oe = operation enabled
S0 = switched on

rtso = ready to switch on

bit13,12,1(operation mode specilic

Bit Name Value Definition
10 target 0 halt=0(normal):6074 (Torque demandarget torque not achieved
reached halt=1(stop adhalf): shaft decelerating
1 halt=0(normal):6074h(Torque demandarget torque achieved
halt=1(stop adhalf): shaft stop (shaft speed is 0)
12 reserved - Not used
13 reserved - Not used

4. Action description ofq control mode

Thecdbgtrol mode commands based o
Target®60diLue

TorquebBdodlpe

gener ates torque

The target torquee)di,s téle lthor(gdwe getopgerigs 6087h (to
l'imited by 6080h (max momomwOFRded maxt 8 ) miue3PPI ik 3¢ &Ih
l'imits the max8 BUuP Heomrealdargd MIhrea nseettetrX i and der eDsSs5eCs s r i
torddesed (60b2h) (not supported temporarily).
Operation steps:

Turn off the motor enabling, set the COE object wo
torque), the maxi mum speed of 6080h (max motor spee:

Turn on the motor enadd itnlge dthtepunottoar gslhealdc d mrcdien
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the set value and the speed does not exceed the
Torque A
(0.1%)
6071
(target torqug
+ S I
60B2h
(torque offsek
608h
| (torque slopg
‘ t
5. Operation example
Take connecting P@asonic servo and Xinje DSServo as an example.
Click [scan] or [add] in the Ethercat interface, [general] interface please keep default settings.
EthercatConfig X

Scan Update

Mazter

FLC Master

Slave

StationID:0 Alias:0 MADHT1105BAL

—
'—StationID:l #Mliaz:0 XINJE-DSEC ..
L StationId:z Alias:0 XINJE-DSEC ..

General Expert process data Launch paremeters 10 Mapping COE-Online ESC Reg

Offset time(us): 0 2
M Watchdog
Slave Information Init

State Machine

State

Error Message

Funcllappinsfum: 0 =

FundModeule

Servo Module £

Tpload

Townload

Aotivate

Cancel

Choose 1600, 1A00 in [expert process datpDO assign],PDO parameters associated witk thode can
be added (1600 and DA can not be added more than 2#ebyespectively).
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confirm the value of 6060h in [launch parametés4].
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