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11. EmRBE

P-S EIRVO EC

Product Name

Drive Series Type

EC: EtherCAT

1.2. SRR B (i :mm

5 | 140 |

F-SERVO EC

Closed Loop Stepping Servo System

0
AL e‘;’l

513
5
SbeeL | Shegl

13, 1

CNINEOU,
[CNPower&Motor [CN:Encoder

07,
O

‘ 127 ‘

140 |

CN2
ENCODER

S-A KB B z Z SO

P-SERVO FC

| 150 |




1.3. EtherCAT#R#&

Type of Communication

EtherCAT

Physical Layer

Ethernet - 100BASE-TX

Connector

RJ45 (shielded)
ECAT IN : EtherCAT Input
ECAT OUT : EtherCAT Output

ECAT Device ID

Set Configured Station Alias by ECAT ID Switch : 0 ~ 256
Set Physical Address at Master : 1 ~ 65535

Topology

Line (Structured by Products only)
Tree, Star (When use Junction products)

Support Protocol

CoE (CANopen application protocol over EtherCAT)

Control Profile

CiA 402 drive profile (IEC61800-7)

Supported Operation Mode

Cyclic Synchronous Position Mode
Cyclic Synchronous Velocity Mode
Profile Position Mode

Profile Velocity Mode

Homing Mode

Synchronization

Free Run, SM Event, DC SYNC Event
(Minimum cycle time:250us)

Processing Data

Static PDO Mapping

1.4. BRB)23 /1S

atE P-SERVO EC
A BR/ER 24VDC+10% / Max 500mA (Except motor current)
RIRLRE Closed loop control
EEZERIER Max 3.1 Arms
1% e £/ :0~50°C 77 :-20~70°C
I;g'? REGELAR) 3 :35~85% 1#17:10~90%
15 Eoig 0.5g
iR 0~3000rpm
EAIZrE[ppr] | 200 ~ 51,200 pulse
I BEMBEBR -XNER IBIRE AT EEER B
AE {REBINAE EE R R IS (I B R R S SRR sse
RESER R
LEDEET B IRAREE ~ B ALARRE ~ AR BE ~ BRI ~ B TARRE
. . AEE EH AIR(LIMIT+LIMIT-~ORG~EMG)
L) B3 A ST e o amo
A 8{EE A& B5T# AR
5% &) s SR
H o BERE | o mmmEa s




FiEE 2 REERUMERIEERIETRR °

1. CN1: BIREAFIE 2 FoiR
5 EFEIEIREIRELEE o
LHR B ES R R FERETRAIEGTERREH SIS > FET
sA1EF AWGH20 LA E#3R#H7 ©

2. CN2: 4RHE2s 2 Fo4g

3. CN3: T EERZECAR
HECAR N E 2 S E A MBS B 1S5 o
A E LB AR o
B FAEIR (+24V) SER1TEE °

4. CN4:EtherCAT:@: > fic4s
F{EA RJ45 1558 o

2.1. R HIRE

EtherCAT Master

Other EtherCAT Slaves

EtherCAT cable EtherCAT cable

P I
Input DC Power owereade

Motor extension cable

Encoder extension cable

(CloseLoop Only)
Input / Output Signal cable

g A p ETE

—

waysAg onseg Buidde)g doo paso|n

I OAMNAS-d E

0

.
LMIT= ORIGIN LT

* 4 dedicated input and 8 user inputs

*  Buser outputs, Brake




BHRIER 77 1R [E]

2.3. hpg

External INOUT -2, CN3 CN1
m m 1 1
Vi S — — ] ¢ 24V I 0 24VDC
m m | GND |— o GND
LIMIT- © “ 1 £ At :
ORG <« | S bl £ A - WAHV
INO ] ; ' 5 - B [
IN1 o " : 6l o O s
IN2 ¢ m m |WI. B
Na o ! ] E Motor
IN5 ¢ : 10 . -
IN6 © | — 11 . CN2 in 1
G o w N | 5V |
. R GND |2
MKWW_OO _ ; 14, EH A 3 m p
QuTt m EET T i N
WF&.A_.W MHII ; " Auom * B 5 m Encoder
QuUT4 © : : 1 . l 6 ! !
OUT5 © __ ] B _/_m
s A 7 s
o : ; i !
" " r|m_m _ i m /
| P23 ) 7 B _/" /
. ' | BRAKE ; 24 ﬁ iy W |
FGND o |
7 umf Encoder 1 N m:_.m_ama |
25 (CloseLoop Only) Twisted Pair
L\m.ozo Cable
P-SERVO EC *2) Shield Cable




2.4, JNREE 21

2.4.1. EtherCAT ID

FFA ZhiesHE B EtherCAT ID > MiEsh 7 5416 1ERIZRAL » PIER

<vr

TE &3 B 2 0x00~0xFF

(0~255)¢
IDEERE(EH MG ERER » ERITERREEERY > EREWEENRLE -
%9 %9
0 @) @)
P o o
s RIS
(02 (02
2.4.2. EtherCAT status LED
tEZLEDEE R EtherCAT HEMEHE RIS > FR TFTARK ©
LEDs LED status Description
Blinking Activity
Green
OFF No link
ON 100/1000-Mbps
Yellow
OFF 10-Mbps




2.4.3. EtherCAT Communication Connector (CN4)

HiB R 4R IERE EtherCAT Master £H&EN23 2 ECAT_IN » HE F—EEHEs > AlE

#RiE4E ECAT_OUT E T—EE#2Z Z ECAT_IN ©

No. Function
1 TD+
2 TD-
3 RD+
4 -
5 -
6 RD-
7 -
8 -

Connection hood

F.GND

IIIJIJIJUUIJU
]..11

!

=L_Ir

]

AL

Green Yellow

A
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2.4.4. 10 Connector(CN3)
BEEgRm AR LT ANABSIRRERE » A NABEERONAER, OFFA N EE
BB REIMNEREETE ©
Pin No. Function 11O
1 24\V/DCA1 Input
2 LIMIT+ Input
3 LIMIT- Input
4 ORGIN Input
5 INO Input
6 IN1 Input
7 IN2 Input
8 IN3 Input
9 IN4 Input
10 INS Input
1" ING Input
12 IN7 Input
13 EMG Input
14 24VDC1_GND Input
15 OouTo Output
16 ouT1 Output
17 ouT2 Output
18 OuUT3 Output
19 OouT4 Output
20 OuUT5 Output
21 OouT6 Output
22 ouT7 Output
23 Break+ Output
24 Break- Output
25 F.GND Input
o BAGRER
- SREFBMABIRIEIRADC 24V £10%(BIHIELIA5mA/PIn)
o EHHEREE
- sAEBELE E%E’J ,F ?—%-.DC 24V £10%
o PIEE ABRIEIRILA » HIEHIREERNEFRHRBILT !
- BIREBHAERIR30V
- BIREREAER15mA




2.4.5. Encoder Connector(CN2)(CloseLoop Only)

Pin No. Function I/O

1 5vVDC Output

2 GND Output

3 A+ Input @ —
4 A- Input v

5 B+ Input 1,
6 B- Input

7 Z+ Input

8 Z- Input

2.4.6. Power&Motor Connector(CN1)

Pin No. Function

24VDC @
GND e

A
1A
B
/B

OO~ |[WIN|—~
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2.5. Mffsx

2.5.1. IZEE R

ltem Header Part No. Manufacturer
Male ECH350R-6P DINKLE
CN1 Power&Motor Female EC350V-6P
CN2 (CloseLoop Only) Male ECH350R-8P DINKLE
Encoder Female EC350V-8P
CN3 Male WISCONN
Digital I/0 Female |WDBF-25CFPBDR-8.08




Bl 3. EtherCAT:EHE

EtherCAT +HR® sI4E R BLE R

HaE X

C Constant

CAN Controller Area Network

CiA CAN in Automation

CoE CANopen over EtherCAT

DC Distributed Clocks

EEPROM Electrically-Erasable Programmable Read-Only Memory
ESC EtherCAT Slave Controller

ESM EtherCAT State Machine

ETG EtherCAT Technology Group
EtherCAT Ethernet for Control Automation Technology
FMMU Fieldbus Memory Management Unit
FoE File transfer over EtherCAT

INIT Initial State

oD Object Dictionary

PDI Physical Device Internal Interface
PDO Process Data Object

PDO mapping | Process Data Object mapping

SAVE Save to flash memory

SDO Service Data Object

STLD Step Loss Detection

PREOP Pre-Operational

RXPDO Receive Process Data Object

TXPDO Transmit Process Data Object

SM Sync. Manager

RO Read-Only

RW Read & Write
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3.1. CANopen over EtherCAT

P-SERVO EC 2 & EtherCAT @R E 2 BR A TLEREN SIS > 1518 EtherCAT 28 CAN
FER @ E CiA402(CANopen over EtherCAT,CoE) ©
EtherCAT slave &518W FEIFAT -

EtherCAT Slave Controller

e e S e —— — 1
| |

! ? |

Application I
Layer I t |
(AL) | |

| |

| |

| |

Data Link | I
Layer I Mailbox Process Data |
(DL) | |

! |

Physical Layer
{PHY)

Ethernet Physical Layer




3.1.1. ¥F 8

Object Dictionary is dictionary of Objects what product has.

3.1.2. Mailbox Communication

Master and Slave commands and receives Service Data Object (SDO) at Mailbox
communication (SDO Communication).

This communication method is the way of message transfer and master delivers
command and slave responses.

SDO Communication used for setting or confirmation of objects at Object Dictionary.
This communication can be used under Pre-Operation, Safe-Operation, Operation
status of controller.

3.1.3. Process Data Communication

Process Data Communication (PDO Communication) commands and receives Process
Data Objects (PDO) with Master periodically.

Data that will be delivered and received is already defined at the initial stage of
communication by PDO Mapping.

PDO communication is categorized as transmission PDO (following Tx PDO) delivers
controller status information and Receipt PDO (following Rx PDO) delivers command
from master.

This communication can be used under Operational status of controller and Tx PDO is
only available for Safe-Operational.

Master

" Command and Target position S
EtherCAT ' e Pos P-SERVO
EE
—

‘TxPDO -

Status and Current position
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3.1. PDO Mapping

PDO Mapping is to set Application Object will be delivered and received by PDO
communication.

3.2. PDO Mapping

Tx PDO Mapping information to be delivered to Master is to set at 1600h ~ 1601h
Object and Rx PDO Mapping information to be received command from master is
to set at 1A00h ~ 1A01h Object.

Object ID value, Low level Index value, length of data (bit unit) of data that will be
delivered and received are recorded at Mapping Table.

3.2.1. PDO Assign
PDO Assign is to set PDO Mapping Object will be assigned at SyncManager.

SyncManager
PDO Assign Object PDO Mapping Object
Index Sub Object Object | Name
0x1C12 1 0x1600 0x1600 Rx PDO Map@
0x1C13 1 0x1A00 ©x1601 | Rx PDO Map1
Ox1A00 | Tx PDO Map0®
Ox1A01 Tx PDO Map1

1C12h is object to assign Rx PDO and can assign one object among Rx PDO Object

1600h or 1601h.

1C13his object to assign Tx PDO and can assign one object among Tx PDO Object

1A00h or 1A01h.

RxPDO Mapping RxPDO 1

PDO Map Object Object Contents Control Target Profile Mode of
Word Position Velocity Operation

Index Sub Object Sub Size Y y y y
0x1601 1 0x6040 Ox00 Ox10

0x1601 2 0x607A 0x00 0x20

0x1601 3 0x6081 Ox00 Ox20

0x1601 4 0x6060 0x00 0x08

0x1601 5 0x0000 0x00 0x00

Application Object List

Object Sub Name

0x6040 0x00 Control Word

0x6060 Ox00 Mode of Operation

Ox607A Ox00 Target Position

0x6081 Ox00 Profile Velocity

0x0000 0x00




3.3. EtherCATAKRE#4

EtherCATAREE 4 (EtherCAT State Machine, ESM) » B2 {@ EtherCAT E ik B2 UL 7 B R 4t
ETHAE AR 0 TERFINERFRYBAIRE S A1 - MtERkm <% > R
SRIFERE (Application Layer, AL) #KES » [B178 ik E FiAR RS MR AR T IHAARAS » LEAKER
e EFEREEEIE » BRRIERFE ISR » R ZRBEWE e

Init
F 3 F 3 F 3 : ?
(IP) (PD (IB)] I(BD)
¥ — ¥ 1 -
Pre-Operational | Bootstrap [
(OD) (PS) T(SP)
Safe-Operational
OP F 3
©P) (SO)l (08)
Operational
ARRE 4R
Init IEBs 3 U {E RE1F ENE KHE4E /B (Data link Layer, DLL)EREE A
#4516 AR SERIAEREA o
Bootstrap BEF o LEARAE A R Bt ut A firmware » AEFFOE ERIIEN

S B2 FPEEL FhfE o
Pre-Operational | FihIttRFa] RIFBE M RIMailboxi@aT » BtiRZ FMMUETTH]

TRIETTIRES YR1ERYENTE » AR SMERTR UL IR T A2 Fr E R (4 IR ET o
Safe-Operational | FihItbRFe] HEEMFIMailbox BT E M IEITEREHT » LR
LREITREE L ERERIIENESEWRE EFE

Operational

— Fuh RS R TE MBS o
BEITREER
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3.4. AFTER

Synchronization modes provided from controller are as below.

possible framejitter (-us]

)
due to EtherCAT Master Implementation
EtherCAT frame
EtherCAT frame EtherCAT frame EtherCAT frame (jitter: ~us)

1
1
: DC Sync Event
1 (jitter: ~ns)

1

1
I
1

1 DC Sync Event
1

1

I
1
[}
DC Sync Event 1 DC Sync Event
1
1

| | 1
Local Timer Event Local Timer Event Local Timer Event
Slave Task Slave Task Slave Task Slave Task Slave Task

| [ 1
SM Event SM Event SM Event
1

[ savetssk | ‘
1
DC Sync Event DC sync Event DC Sync Event
Slave Task Slave Task m

3.4.1. Free Run

Controller runs under non-synchronization with Master. Under Free Run mode, Master
and Controller has an individual independent Cycle.

3.4.1. SM Event

Controller runs under synchronization with SM Event of EtherCAT communication.
SM Event is generated once controller receives EtherCAT Frame.
Once synchronization by SM Event, each one of controller has few us range of jitter.

3.4.1. DC Sync Event

Synchronized controller runs under Sync Interrupt is generated according to Distributed
Clock (following DC).

DC is synchronized time shared between Master and Slave. With synchronized clock,
interrupt is generated under accurate synchronization and controller executes commands
under accurate timing.

In this case, each one of controller has few us range of jitter.

3.5. EtherCATIRImEEE &N

EtherCAT Slave Information file (XML File) is needed to connect controller with EtherCAT
Master. This file is described slave device information as XML format based on EtherCAT
specifications. With recording of XML file into EtherCAT Master Equipment through
EtherCAT setting equipment, easily implement PDO and SDO setting of Slave device.
XML file can be downloaded from product website of archives.




M 4 . CiA 4028EEh 23 Fc & X4

4.1. ERENZSAR AR 1T )

CiA402AK RE 15513751l =2 7T (Controlword:0x6040) T 85 2 AR AR A E HIARAE » BENE AT
ARBEHHA RE BT BB AR AE £ 7T (Statusword:0x604 1) 40 » i1 CiA402 ARAEHE 2 = BIUNEIFfT~

» ERETEFR &

S Low-level power
tart Power for control unit enabled
High-level power can be enabled

Mot ready to
switch on

Not ready to switch on

ARAE ARGt
SeEnas¢0ia(t - WiRERESNRAEER - BERERERER

SeRk C IEFFEEARERDESH -

Switch on disabled

BeEhas R A fHaR 0 BRENREIRFARZEFTTA » LR BRI LR
EERENZR S o

Ready to switch on

Bedh2s B EHIFFRAEMR » IERERENBSHAURE o

Switch on

BeEn Ak BIRE £ 5Th » BRENSS S REGERIAR » LERFEREN2E S
BRILERE ©

Operation enabled

RBNERERIET 0 FEBBEERMNERETESER » KR
EDHWAR T EETHER I NEEA LUK °

Quick stop active

RIRISHEAE > ILRFERENZSR S HWAA [ AIEITHENR J BIA
B Al UARE ©

Fault reaction active

RAIZIERENZR L LR - BBISFIEENITIER - LRSS
N AES T AETHER ) NIRE A AJUERTE °




CiA402RBEME 18 BB R 0 245 = FEAREE © Low-level power~High-level powerl{ Kz Torque °
=BREDHARHBEME » BRKFEGHEEER ; RHREFEREREFER
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BEZEEREHEEET ; RIFATERIRERER  WKEECHHEE -

Num. CiA4027KRE Controlword:0x6040
0 Start => Not ready to switch on None
1 Not ready to switch on => Switch on disable None
2 Switch on disable => Ready to switch on 0x0006
3 Ready to switch on => Switch on 0x0007
4 Switch on => Operation enabled 0x000F
5 Operation enabled => Switch on 0x0007
6 Switch on => Ready to switch on 0x0006
7 Ready to switch on => Switch on disable 0x0000
8 Operation enabled => Ready to switch on 0x0006
9 Operation enabled => Switch on disable 0x0000
10 Switch on => Switch on disable 0x0000
11 Operation enabled => Quick stop active 0x0002
12 Quick stop active => Switch on disable None
13 => Fault reaction active None
14 Fault reaction active => Fault None
15 Fault => Switch on disable 0x0080
16 Quick stop active => Operation enabled 0x000F




4.2. $5s2CHEError Code

EIER AR > ARBEIMLIHAE "Fault reaction active” » ItEBFATEBEEY Error code(0x603F)
BHEFMANTERAE - WBRUM TR RS ZT EITIHREER ©

==
Error Code External F*/:;I';
.. |Status category FERIEE Description i
Indication Pa
Hex Dec R
ETHERCAT_INITIALIZATION
0x7501 | 29953 ERRO& - 0 EtherCAT EtherCATE1Rinit5c Bt
— . A it
07502 | 29954 E_750X_H EHERCAT COMMUNICATION internal error | R IRAERE EroCATEREEE 1
_ERROR ARy
D T,
0xFFO1 65281 OVER_SPEED_ERROR BIRE ﬁsﬁﬂj}"y
DRIVE Mot Béﬂigﬁ’ E@encoder&ﬁ&ﬁﬁ*ﬁ
E_FFOx_H otion e BB FEEAREUE| 2
OxFF02 (65282 POSITION_TRACKING_ERROR |gror PRI IFIRE S fpurE
0xFF03 165283 IN_POSITION ERROR in-positionsEE R E
MOTOR_ENCODER_ .
OxFF11 165297 CONNECTION ERROR ABERSEER
0xFF12 [65298 DRIVE_OVERHEAT B
DRIVE_PHASE_A o o .
0xFF13 [65299 SHORT2SUPPLY PPLIS bt EERESYRHRESR
E_FF1x_H[DRIVE PHASE B DRIVE error BEERE 3
0xFF14 165300 SHORT2SUPPLY BERYE BEEESYRHRESR
DRIVE_PHASE_A BT R e e e
0xFF15 |65301 SHORT2GND BEESYRHAER
DRIVE_PHASE_B .
0xFF16 | 65302 SHORTZGND EEREENRHRES
EMERGENCY_BUTTON_RESETEMERGENCY  |Z2(Z HIZERMEE > [onm o =
O0xFF2165313|E_FF2x_H ERROR BTN reset error | s5#RBRAE SE 4R AE LS LIRS 4
0XFF31 (65329 |E_FF3x_H|INTERNAL_INIT_ERROR ?}';NE peripheral .o o= prue s REGEARERICER | 5
g}-{ﬁ -ﬁ s P o
OxFF41 165345 HOMING_ERROR Z;%Eg;’gggg’?%s EEREE AR
E_FF4x_H Homing error ;ﬁaxﬁ%#%ﬁﬁmg 6
0xFF42 |65346 LIMIT_SWITCH_ERROR g;&ﬁ%'f; T IEPRFERA A R &
OXFF51 65361 Ty ASHLINTIALIZATION. e AsH - DatafiashiDiA165R |
a2 [65362] — %M DATAFLASH READ ERROR _Jerror AR RS DataflashzBER <K
0xFF53 165363 DATAFLASH WRITE_ERROR Dataflash® A KB
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4.3. #1FEMode of operation

FiBE T Mode of operation(0x6060) ¥ EEEN2FEITENTIH » ERIETNK G EERE
Mode of operation display(0x6061) °

REHEEEINT » Controlword(0x6040) £2 Statusword(0x6041) LE5FRIbItIEE B A
FINER > s+ REBE/NEINAE o

AEREN RS R 2 R FIE TV R ARFAR:

Mode of operation | $fiitt

Profile Position Mode(§8ER (i B &)

Profile Velocity Mode (3 ER R EE )

Homing Mode([RE5E ()

Cyclic Synchronous Position Mode([E]Z i E1E 1)
Cyclic Synchronous Velocity Mode(EIZ REER)

OlO|DH|W|—=

4.4. EFEER Cyclic Synchronous Position Mode
4.41. E&

Cyclic Synchronous Position mode(CSP Mode) assigns target position to controller
by Master’ s operation profile creation function through cyclic communication.
Controller internally executes position / velocity control with receipt of target
position in each cycle.

To use CSP Mode, Mode of operation (6060h) Cyclic Synchronous Position Mode
needs to be set. Mode of operation display (6061h) is shown as Cyclic Synchronous
Position Mode, Target position transmitted from master :

Object 607Ah: Target position is executed.

Position
2000 — — 100000
Cyclic Cyclic Cyclic Cyclic Cyclic Cyclic Cyclic Cyclic
time time time time time time time time
1800 — — 90000
1600 — — 80000
1400 — — 70000
Target 4200 —| |— soopp  Actual
position Veloci velocity
(conuts) y (conuts/s)
1000 — — 50000
800 — — 40000
600 —f — 30000
400 — — 20000
200 — — 10000
0 1] 4 8 12 16 20 24 28 32 36
Time (ms)




4.4.2. 1EEEYIH

Target position(0x607A) |
] Multiplier
Polarity(0x607E)
Max Profile velocity(0x607F)
Max acceleration(0x60C5) Limit
” function
Max deceleration(0x60C6)

Following error window(0x6065)

Drive
control
function

Interpolation time period(0x60C2)

4.4.2. Control word and Status word

Position actual

value(0x6064) g

Velocity actual

value(0x606C)

Following error

actual value(0x60F4 F

Control word under CSP Mode are as follows.

Bit Name Description
0 Switch On
1 Enable Voltage
2 Quick Stop
3 Enable Operation
4 ~15 Reserved




Status word under CSP Mode are as follows.

Bit

Name

Description

Ready to switch on

Switched on

Operation enabled

Fault

Voltage enabled

Quick stop

Switch on disabled

Warning

Reserved

Remote

reserved

Internal Limit Active

Target position ignored

Whether target position moved

slnlzlale|lo|N|o|o|ls|lw|nv|=-|o

Following Error

Following Error

—
o

Reserved

15

Reserved

Please refer to drive status control for the rest of bits.

Bit Value Description

0 Target position value ignored.
12 —

1 Target position value executed.
13 1 Following Error generated.




4.5 EER I B =T Profile Position Mode

451. &

Position control mode is to move to target position of Target position (607Ah) object
with receipt of Control word (6040h) input.

It is general Point to point operation. To use position control mode, need to set Profile
Position Mode at Mode of operation (6060h).

Mode of operation display (6061h) is shown as Profile Position Mode, ready to use
position control command.

4.5.2. 1HEAYIE

Target position(0x607A)

Limit
Software position limit(0x607D)| function
Multiplier
Polarity(0x607E) Position actual
" value(0x6064)
Profile velocity(0x6081) o Drive Velocity actual .
Limit N control value(0x606C)
Max Profile velocity(0x607F) function .
> function
Following error
Profile acceleration(0x6083) | actual value(0x60F4)
Max acceleration(0x60C5)
Limit
Profile deceleration(0x6084) | function

Max deceleration(0x60C6)




4.5.3. Control word and Status word

Control word under PP mode are as follows.

Bit

Name

Description

Switch On

Enable Voltage

Quick Stop

Enable Operation

New Set-Point Position movement command

Change Set Immediately| position change set

Relative Absolute / Relative position

N|o|loa|BlWIN|—=|O

Fault Reset

oo

Halt

Stop command

9~15

Reserved

Bit 5

Bit 4

Description

Execute position movement command after completion of
previous command.

0—1

Execute position movement command with ignorance of

previous position.

Bit

Value

Description

Target position (607Ah) is absolute position.
Target position (607Ah) is relative position.

Position movement command canceled and stops according
to set action at Halt option code (605Dh).




Status word under PP mode are as follows.

Bit | Name Description
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Reserved
8 Reserved
9 Remote
10 | Target Reached Reached at target position
11 Internal Limit Active
12 | Set-point Acknowledge ‘New Set-Point’ Response
13 | Following Error Following Error
14 | Reserved
15 | Reserved
Bit | Value | Description
Control Word of Halt(Bit 8) = 0: Not reached at the target position.
0 Control Word of Halt(Bit 8) = 1: Stop status of controller.
10 Control Word of Halt(Bit 8) = 0: Reached at the target position.
1 Control Word of Halt(Bit 8) = 1: Controller stops.
Control Word of New Set-Point(Bit 4) has reset and previous position
0 movement com- mand processed. Able to input new position.
12 Control word of New Set-Point(Bit 4) is already set or previous
1 position movement com- mand is under processing.
13 1 Following Error generated.
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4.5.4. Position movement method

1. General Movement(New Set-Point)
Movement command to new target position can be requested by changing Control
word (6040h) of New Set-Point (Bit 4) from RESET to SET. Once controller receives
this request, Set-Point Acknowledge of Status word (Bit 12) is going to be SET and
position movement command executed. Target position refers to Target position (607Ah)
and Position value can be absolute coordinates or relative coordinates by Control word
of Relative (Bit 6). The At delay of the figure shows is very small to ignore.

i

I

Controlword-bit4 | i
New Set-Point I t

Target position I

t
Statusword-bit12

Set-Point Acknowledge ! ¢

. |

Statusword-bit10 !
Target Reached : (

i

|

|

I
]
I
I
-
Actual Speed ! /
|
i
I
I

Once commands to move to new target position during previous position movement still
operates, executes new target position movement command after completion of previous
position movement. So if already inputs next target position at buffer, position movement
command can be executed immediately without time delay.

B
B
B

Controlword-bit4
New Set-Point

Target position

Statusword-bit12 |
Set-Point Acknowledge

]

Statusword-bit10 |
Target Reached

4

Actual Speed

B -




Once reaches at target position, Status word of Target Reached (Bit 10) goes to SET.
If it does not reach at target position due to error or status as below, Target Reached (Bit 10)
can not be changed as SET.

*Fault status due to Error generation.

*Out of Operation Enabled Status.

*Stops during movement due to Limit Switch of operation direction goes to ON.
*Current position during movement goes out of Software Position Limit (607Dh).

2. Target position override
In case of using Control word of Change Set Immediately (Bit 5) under SET status during
position movement command, able to cancel currently operating position movement
command and immediately move to new target position. If a new target position movement
command incoming when the last command is not finished yet, the new target position
movement command will be executed immediately.

At At At At
P P
) [ | : 1 | :
Controlword-bit4 | !
New Set-Point I. I H t
Target position P
| (I
: 1 1 1 t
Statusword-bit12 o ! I .I I
Set-Point Acknowledge | i t
R
Statusword-bit10 Pl
Target Reached P
I I ] ] | - I t
Actual Speed ! /I I I \I i 1]\ |
- LINLY . l
[ I 1 ] ]
o\ |

1. If new target position is sufficiently ahead of previous target position, it will move to
new target position passing by previous target position.

2. If new target position is behind of previous target position, it will be decelerated
according to correspondent position and if need, it can stop and move to opposite direction.
If there is no previous position movement command or already completed, command under
Change Set Immediately (Bit 5) under SET status is same as general position movement
command.
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4.6. EFEEER Cyclic Synchronous Velocity Mode

4.61. &

Cyclic Synchronous Velocity mode(CSV Mode) assigns target velocity to controller by
Master’s operation profile creation function through cyclic communication. Controller
internally executes position / velocity control with receipt of target velocity in each cycle.
To use CSV Mode, Mode of operation (6060h) Cyclic Synchronous Position Mode needs
to be set. Mode of operation display (6061h) is shown as Cyclic Synchronous Velocity
Mode, Target velocity transmitted from master : Object 60FFh: Target velocity is executed.

4.6.2. HHEAMH

Target velocity(0Ox60FF)
> Position actual .
Multiplier » value(0x6064) g
Polarity(0x607E)
Velocity actual .
Max Profile velocity(0x607F) value(0x606C) -
> Drive
Max acceleration(0x60C5) Limit fmﬁg]
function
Max deceleration(0x60C6)
Interpolation time period(0x60C2)
4.6.3. Control word and Status word
Control word under CSP Mode are as follows.
Bit Name Description
0 Switch On
1 Enable Voltage
2 Quick Stop
3 Enable Operation
4 ~15 Reserved




Status word under PP mode are as follows.

Bit

Name

Description

Ready to switch on

Switched on

Operation enabled

Fault

Voltage enabled

Quick stop

Switch on disabled

Warning

Reserved

Remote

reserved

Internal Limit Active

Target velocity ignored

Whether target velocity moved

o I N Y R A R I R N R Y Y K=

Reserved

—
o

Reserved

—_
(9)]

Reserved

Please refer to drive status control for the rest of bits.

Bit | Value | Description
12 0 Target velocity value ignored.
1 Target velocity value executed.
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4.7. ERREIET Profile Velocity Mode

4.71. &

Profile Velocity control mode is a simple operation mode to control drive speed.

User only need to set Target velocity(60FFh), Profile acceleration(6083h) and Profile
deceleration(6084h), then the drive will execute the velocity control command according
to the settings.

To use velocity control mode, need to set Profile Velocity Mode at Mode of operation
(6060h).

Mode of operation display (6061h) is shown as Profile Velocity Mode, ready to use
velocity control command.

4.7.2. 1HRAYIE

Target velocity(Ox60FF) .
Limit .
Max Profile velocity(Ox607F) function
Multiplier
Polarity(0x607E) Position actual ,
. value(0x6064)
Drive
Profile acceleration(0x6083) control | yglocity actual R
function  [Value(0x606C)
Max acceleration(0x60C5)
Limit .
Profile deceleration(0x6084) function
Max deceleration(0x60C6)

4.7.3. Control word and Status word

Control word under PV mode are as follows.

Bit Name Description Bit
0 Switch On
1 Enable Voltage
2 Quick Stop
3 Enable Operation 8 ’
4~6 Reserved
7 Fault Reset
8 Halt Stop command
9 ~ 15| Reserved

Value | Description

Velocity movement

command canceled

and stops according to

set action at Halt option
code (605Dh).




Status word under PV mode are as follows.

Bit Name Description
Ready to switch on
Switched on
Operation enabled
Fault

Voltage enabled
Quick stop

Switch on disabled
Reserved
Reserved

Remote

Target Reached Reached at target velocity
Internal Limit Active
Speed Current velocity is equal 0
Reserved
Reserved
Reserved

inl2lale|x|N|lola[s|w|[v|=]o

—
o

RN
(@) ]

Bit | Value | Description

Control Word of Halt(Bit 8) = 0: Not reached at the target velocity.

= 1: Axis decelerates.

0

10
Control Word of Halt(Bit 8

Control Word of Halt(Bit 8

= 0: Reached at the target velocity.

(
Control Word of Halt(Bit 8

(

( = 1: Axis actual velocity is 0.

~— ~— |N~— ~—

0 Speed is not equal 0.

12

1 Speed is equal 0.

Statusword-bit12
Speed is equal 0

:

Statusword-bit10
Target velocity Reached

Actual Speed

OX60FF |=-=------~

IO
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4.8. [REEHoming Mode

4.81. &

Origin search mode is the way of heading to origin with command of Control word (6040h).
To use origin search mode, need to set Homing Mode at Mode of operation (6060h). Able
to use origin search command once Mode of operation display (6061h) indicates Homing
Mode.

4.8.2. 1BREYIH

Home offset data(0x200E)

A 4

Home offset(0x607C)
Homing method(0x6098) Multiplier g
Polarity(Ox607E)
. Homing
Homing speeds(0x6099)
Limit .
Max Profile velocity(0x607F) function

h 4

Homing acceleration(0x609A)

There are 4 kinds (Origin Switch, Positive Limit Switch, Negative Limit Switch, Index
pulse of Encoder) switches to find out origin. And it can be differentiated by Homing
Method (6098h).

If it is not Homing method by Limit Switch, once Limit Switch goes ON during origin
searching, it will move to opposite direction against movement direction. During motion
towards opposite direction, if opposite side of Limit Switch goes ON, origin search goes
failure.

If Sensor origin and mechanical origin is different, able to set with using Home Offset
(607Ch).

Once position of mechanical origin is set to Home Offset, Status word - bit 12: Home
Attained is going to be ON and position objects will be initialized.

When Homing finished, current actual position will be assigned 0. User can set

“Object 200Eh:Homing offset data” to a non-zero value, the next Homing finished current
actual position will be assigned “Homing offset data.”




4.8.3. Control word and Status word
Control words at Homing Mode (Mode of operation display (6061h) = 6) are as follows.

Bit Name Description
0 Switch On
1 Enable Voltage
2 Quick Stop
3 Enable Operation
4 Homing Operation Start Origin Search Command
5~6 Reserved
7 Fault Reset
8 Halt Stop Command
9~15 Reserved
Bit Value | Description
4 0 — 1 | Initiate origin search command.
8 1 Origin search command canceled and stops according to
set action at Halt option code (605Dh).




Status word at Homing Mode are as follows.

Bit | Value Description
0 Ready to switch on
1 Switched on
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switch on disabled
7 Warning
8 Reserved
9 Remote
10 | Target Reached Origin search status
1" Internal Limit Active
12 | Homing attained Origin search completed
13 | Homing Error Origin search failed
14 | Reserved
15 | Reserved
Bit 13 | Bit12 | Bit 10 | Description

Origin search operation is on-going.

Origin search operation canceled or not started yet.

Origin has searched but controller is still under operation.

Origin search has successfully completed.

Origin search has failed. Controller stops.

el Bl =l K=l K=l K=}

= 1Ol =] |O| O

X|X|=|O|—~|O

Reserved




4.8.4. REMFEERAT

Homing
method Name
1 Homing on Negative Limit Switch and Index Pulse
2 Homing on Positive Limit Switch and Index Pulse
3 Homing on Positive Origin Switch and Index pulse(Negative direction)
4 Homing on Positive Origin Switch and Index pulse(Positive direction)
5 Homing on Negative Origin Switch and Index pulse(Positive direction)
6 Homing on Negative Origin Switch and Index pulse(Negative direction)
7 Homing on Origin Switch (Positive Direction, Positive Edge) and Index Pulse(Negative direction)
8 Homing on Origin Switch (Positive Direction, Positive Edge) and Index Pulse(Positive direction)
9 Homing on Origin Switch (Positive Direction, Negative Edge) and Index Pulse(Negative direction)
10 Homing on Origin Switch (Positive Direction, Negative Edge) and Index Pulse(Positive direction)
11 Homing on Origin Switch (Negative Direction, Positive Edge) and Index Pulse(Positive direction)
12 Homing on Origin Switch (Negative Direction, Positive Edge) and Index Pulse(Negative direction)
13 Homing on Origin Switch (Negative Direction, Negative Edge) and Index Pulse(Positive direction)
14 Homing on Origin Switch (Negative Direction, Negative Edge) and Index Pulse(Negative direction)
15,16 | Reserved
17 Homing on Negative Limit Switch
18 Homing on Positive Limit Switch
19 Homing on Origin Switch(Positive Direction, Positive Edge and Negative Direction stop on Negative Edge)
20 Homing on Origin Switch(Positive Direction, Positive Edge and stop)
21 Homing on Origin Switch(Positive Direction, Negative Edge and stop)
22 Homing on Origin Switch(Positive Direction, Negative Edge and Negative Direction stop on Positive Edge)
23 Homing on Origin Switch(Positive Direction, Positive Edge and Negative Direction stop on Negative Edge)
24 Homing on Origin Switch(Positive Direction, Positive Edge and stop on Positive Edge with Positive Limit Protection)
25 Homing on Origin Switch(Positive Direction, Negative Edge and Negative Direction stop on Positive Edge)
26 Homing on Origin Switch(Positive Direction, Negative Edge and stop on Negative Edge with Positive Limit Protection)
27 Homing on Origin Switch(Negative Direction, Positive Edge and Positive Direction stop on Negative Edge)
28 Homing on Origin Switch(Negative Direction, Positive Edge and stop on Positive Edge with Negative Limit Protection)
29 Homing on Origin Switch(Negative Direction, Negative Edge and Positive Direction stop on Positive Edge)
30 Homing on Origin Switch(Negative Direction, Negative Edge and stop on Negative Edge with Negative Limit Protection)
31,32 | Reserved
33 Homing Index Pulse (Negative Direction)
34 Homing Index Pulse (Positive Direction)
35,36 | Reserved
37 Set the current position origin and reset current position
38~127 | Reserved
-1~-128 | Reserved

Note : Homeing method included “Index Pulse” , support only for CloseLoop type Driver.
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Supported origin searching method lists can be also checked from Supported homing
methods (60E3h).
In the description below, 'Index pulse’ refers to the Z-Phase singal of the encoder.
* Method 1: Homing on negative limit switch and index pulse
Using this method as shown in figure, the initial direction of movement shall be leftward

if the negative limit switch is inactive (here: low). The home position shall be at the first
index pulse to the right of the position where the negative limit switch becomes inactive.

— : i

Index Pulse I |

Negative Limit Switch |

* Method 2: Homing on positive limit switch and index pulse
Using this method as shown in figure, the initial direction of movement shall be rightward

if the positive limit switch is inactive (here: low). The position of home shall be at the first
index pulse to the left of the position where the positive limit switch becomes inactive.

[ B —|

Index Pulse | I

Positive Limit Switch




* Method 3 and 4: Homing on positive home switch and index pulse
Using these methods as shown in figure, the initial direction of movement shall be
dependent on the state of the home switch. The home position shall be at the index pulse
to either to the left or the right of the point where the home switch changes state.
If the initial position is situated so that the direction of movement shall reverse during
homing, the point at which the reversal takes place is anywhere after a change of state of
the home switch.

F—— i

“o—;
o
—

Index Pulse

Home Switch

* Method 5 and 6: Homing on negative home switch and index pulse
Using these methods as shown in figure, the initial direction of movement shall be
dependent on the state of the home switch. The home position shall be at the index
pulse to either to the left or the right of the point where the home switch changes state.
If the initial position is situated so that the direction of movement shall reverse during
homing, the point at which the reversal takes place is anywhere after a change of state
of the home switch.

= — |

—0~
o
<0

Index Pulse | I

Home Switch I




* Method 7 to 14: Homing on home switch and index pulse

These methods use a home switch, which is active over only a portion of the travel, in
effect the switch has a ‘momentary’ action as the axis's position sweeps past the switch.
Using the methods 7 to 10, the initial direction of movement shall be to the right, and
using methods 11 to 14, the initial direction of movement shall be to the left except if the
home switch is active at the start of the motion. In this case, the initial direction of motion
shall be dependent on the edge being sought. The home position shall be at the index
pulse on either side of the rising or falling edges of the home switch. If the initial direction
of movement leads away from the home switch, the drive shall reverse on encountering
the relevant limit switch.

E' E ; ; IIII [l
I
I

O,

5)7 @J
-

L?* il

Index Pulse I |
Iy
I’
. . Iy -
Home Switch : I . 7/ . I
Positive Limit Switch : : yi : : [
rr/

* Method 15 and 16: Reserved

* Method 17 to 30: Homing without index pulse
These methods are similar to methods 1 to 14 except that the home position is not
dependent on the index pulse but only dependent on the relevant home or limit switch
transitions.
For example methods 19 and 20 are similar to methods 3 and 4 as shown in figure.

— ’ |
= . : 17 : :

Index Pulse | I

7/
. - II .
Home Switch . I . 7/ . I
Negative Limit Switch | : : 1/



* Method 31 and 32: Reserved
* Method 33 and 34: Homing on index pulse
Using these methods, the direction of homing is negative or positive respectively.
The home position shall be at the index pulse found in the selected direction as shown

in figure.
I

I

Home Switch

* Method 35 and 36: Reserved

* Method 37: Homing on current position
This method is mandatory if homing mode is supported. In this method, the current
mechanical position shall be defined as a machine home position(in user-defined
position units). This method does not require the drive device to be in operation
enabled state. At the home position (i.e. after the homing process) the position actual
value (6064h) is calculated as follows:
Position actual value (6064h) = Home offset (607Ch)

Index Pulse




4.9. H#tIh8ETouch Probe Function

491. &

Touch probe function is to record current position with sensing inputs from external signal.

4.9.2. 1BREYHF

Object Access Description

Touch probe function RwW Control Touch Probe 1/2.

Touch probe source RW Select input signal of Touch Probe 1/2.
Touch probe status RO Indicate status of Touch Probe 1/2.
Touch probe 1 RO Indicate detected position of Rising
positive value edge of Touch Probe 1.

Touch probe 1 RO Indicate detected position of Falling
negative value edge of Touch Probe 1.

Touch probe 2 RO Indicate detected position of Rising
positive value edge of Touch Probe 2.

Touch probe 2 RO Indicate detected position of Falling
negative value edge of Touch Probe 2.

Touch probe 1 RO Indicate detected frequency of Rising
positive edge counter edge of Touch Probe 1.

Touch probe 1 RO Indicate detected frequency of Falling
negative edge counter edge of Touch Probe 1.

Touch probe 2 RO Indicate detected frequency of Rising
positive edge counter edge of Touch Probe 2.

Touch probe 2 RO Indicate detected frequency of Falling
negative edge counter edge of Touch Probe 2.




4.93. &

1. Touch Probe Operation : Acknowledge initial signal
If Touch probe function of bit number 1, 9 has set as 0, Touch probe only uses initially
acknowledged signal after Enable. Please refer to Timing chart as follow.

60B8h
Bit 0 / Bit 8 J
60B8h I
Bit 4, Bit 5/ Bit 12, Bit 13

Input Signal I_I I_I

60B9h
Bit 0/ Bit 8 J
60BSh
Bit 1, Bit 2 / Bit 9, Bit 10

60BAh, 60BBh /
60BCh, 60BDh XXXX YYYY

L] LL

sl

Able to check whether input signal acknowledged through Touch probe status of bit
number 1 ~ 2,9 ~10 (Detected). Acknowledged position value, please check Touch
probe 1 positive value, Touch probe 2 positive value, Touch probe 1 negative value,
Touch probe 2 negative value.

2. Touch Probe Operation : Continuous signal acknowledgement
If Touch probe function of bit number 1, 9 has set as 1, Touch probe uses all
acknowledged signals after Enable. Please refer to Timing chart as follows.

60B8h
Bit 0/ Bit 8 _I
60B8h I
Bit 4, Bit 5 / Bit 12, Bit 13

I

I

moutsgnal [ N M M M.
I

I

60B9h
Bit 0/ Bit 8 _l
60BSh I
Bit 1, Bit 2 / Bit 9, Bit 10

60BAh, 608Bh /
60BCh, 60BDh K XXXX ) A

60D5h, 60D6h /
60D7h, 60D8h ) & X 2




4.10. B{usm A% #EHIDigital Input and Output

4.101. EH

P-SERVO EC provides 4 default input (ORIGIN, LIMIT+, LIMIT-, EMG) and 8 user inputs

and also 1 default output (BRAKE) and 8 user outputs.

4.10.2. 1HEAYI4
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Object Access | Description
Object 60FDh: Digital inputs RO Indicates input signals.
Object 60FEh: Digital outputs
Sub-Index 1 - Physical Outputs R/W Set output signals.
Sub-Index 2 - Bit Mask R/W Set output signals.
Object 200Bh: REF_LEVEL R/W Set Actlive LeYeI of ORIGIN, LIMIT+,
LIMIT- input signals.
Object 200Ch: EMI_BTN_LEVEL R/W Set Active Level of the EMI button input signals.
Object 2010h: Brake delay R/W Set Delay at BRAKE output
Object 2012h: Limit Switch Opposite|] R/W Set Limit Switch Opposite.
4.10.3. User Input/Output
N Open From Short To
Digital Input User Input | Digital |54uncq GND | 24vDC1_GND
‘ “ nPut | Default) -
Value 1 0
Digital Output User Output
AND ” " | Digital 0(Default) 1
Qutput
. 1 Status Short To Open From
Bit Mask 24VDC1_GND 24VDC1_GND
P-SERVO




4.10.4. ORIGIN and LIMIT Input

Active Level of ORIGIN and LIMIT input signal can be changed through REF_LEVEL
(200Bh).

4.10.5. BRAKE Output

BRAKE output signal activates according to Operation Enabled of Status word (6041h).
Timing of BRAKE ON can be set by Brake delay (2010h).

BRAKE output can be manually released through Digital outputs (60FEh) Bit 0:Set Brake.
For more detail information, please refer to Object 60FEh: Digital outputs.

Disable Command
Enable Command or Fault detected

v v

ON
Enable Status <+—»| About 500ms
OFF >
ON
Brake Status < 10 ~ 5000ms (Brake Delay)
OFF >

4.11. Z&2%IhsESafety Function

4.11.1. Emergency Button

RSN » ARERERIZWRIFaultiE {55 > W EENEEEEFHHREENFault
ARES » TE B ENBEHAR ERBNZSFTE THAERS 24 225E (SERVO OFF» BiERINLAREE) »
LLEBF AT 3E BB Error code(0x603F) 1SA1EER1CHS » BHARSIRIMEE » WAL RER
$R%ERR > BFAControlwordifTFault reset(Bit7) ; BRIAFE XS E 2885 R0
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B 5. T{EikRE

5.1. BB T ER

Sequence of controller operation is as follow. Exampled operation sequence of Profile
Position Mode listed at the table as below.

Step Name Action

Install motor/controller according to conditions
of installation.

Check power cable, motor/encoder cable, /O

1 Installation

2 Setting | Wiring cable, EtherCAT communication cables are
properly connected.

3 Input power Turn power on. Check controller status.

4 PDO Mapping Set Module/PDO Mapping.

5 Set communication status [Change EtherCAT State Machine as ‘OP’

5 Control Drive Status Set C.ontrol Word then change Drive State
Machine to Operation Enabled.

7 Set Mode Set Object 6060h: Mode of operation.

8 Operation Set Operation Input v.alue into Object needed for execution
of Motion.

9 Movement Command Execute command by setting of Control word.

10 Check Status Check the status of Motion execution.

11 Set Drive Reset object if need.




5.2.1. ZEELER

Install motor/controller according to conditions of installation.
Check operation in advance under unload status and recommend to connect Load.
Please refer to. [Z45EEHHALEEF EEH]

5.2.2. 1545

Check power cable, motor/encoder cable, I/O cable, EtherCAT communication cables
are properly con- nected. Please refer to. [ &#fi 7 BiIE A4t 77 BlE] )

5.2.3. HIAER

Turn power onto controller and check followings.
Check Power LED (Red Color) of Drive status LED lights.

5.2.4. PDO Mapping
Set Module and PDO Mapping by setting function of Master.

5.2.5. Set Communication Status

Change EtherCAT State Machine as ‘OP’ status by controlling Master.
* Check State Machine of Master can be changing to ‘OP’ status.
» Check State Machine of Controller can be changing to ‘OP’ status.
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5.3. iB{E

5.3.1. Drive Status Control

Change Drive State Machine as ‘Operation Enabled’ by setting of Control word (6040h).
* Check Status word (6041h) whether it can be changing to ‘Operation Enabled’.

* In case of changing to ‘Fault’ status, check type of error by Error code (603Fh).
Execute appropriate action according to type of error.

5.3.2. Set Mode

Set Mode of operation (6060h) according to operation mode will be used.
Check Mode of operation display (6061h) whether it has properly changed.

5.3.3. Set Operation

Change Drive State Machine as ‘Operation Enabled’ by setting of Control word (6040h).
* Check Status word (6041h) whether it can be changing to ‘Operation Enabled’.

* In case of changing to ‘Fault’ status, check type of error by Error code (603Fh).
Execute appropriate action according to type of error.

5.3.4. Movement Command

Once setting of Motion related Object has completed, execute movement command by
setting of Control word.

5.3.5. Check Status

Check motor operates according to command or whether fault generated.

» Check motor achieves set operation visually.

» Check noise or abnormal vibration from motor during operation.

* After completion of motor operation, check Status word whether ‘“Target Reached’
shown as 1.

» Check Status word whether ‘Fault’ shown as 1. If so, check Error code and execute
appropriate action.




5.4. EEBN28:%

=

TE S EE

5.4.1. REEHEN M

If rotation direction of motor goes opposite direction, set Polarity (607Eh) value then
able to change rotation direction of motor.

5.4.2. RE S H AL EREN

* LIMIT+, LIMIT-, ORIGIN Input Signal
If Active Level of LIMIT+, LIMIT-, ORIGIN input signal has set different from actual
connection, indication value of Actual signal input and Digital inputs can be different.
Reset Active Level of signals by setting the value of REF_LEVEL (200Bh). Able to set
Active Level of Origin signal by REF_LEVEL.

5.4.3. R EEHREAERIMIE

Object address| Object Name | Description
0x2001 VSTART Motor start velocity.
Motor stop velocity. Set VSTOP = VSTART to allow positioning
0x2002 VSTOP for short distances, Do not set 0 in positioning mode, minimum
10 recommend!
0x2003 V1 First acceleration / deceleration phase threshold velocity.
0x2004 A1 First acceleration between VSTART and V1
0x2005 D1 Deceleration between V1 and VSTOP.
Defines the waiting time after ramping down to zero velocity
0x2006 TZEROWAIT | before next movement or direction inversion can start. Time
range is about 0 to 2 seconds.

RIRERTRRERBUBRNZMIE FH2E TEZ RE-RHEREE-

A

VMAX

VSTART

A motor |
stop |

acceleration phase | deceleration phase

acceleration
phase

4

VsTOP i/

0

VACTUAL

TZEROWAI 'L]
N




l 6 . EtherCAT ¥+ =81

6.1. ¥ EIREERAA

Following table explains indication type of information for each object.

Sub PDO Value [Default
Index |[index|Name Type|Access|SAVE |Mapping| Range | Value
60C2h|[ 0O [Number of entries U8 RO No No 2
1 |Interpolation time U8 [ RW | Yes No [0 ~65535] 2
period value
2 |Interpolation time index| 18 RW | Yes No -4 ~ 1 -3

Object indicates default information as like Device name (1008h), it is indicated as

following type.

Sub
Index [index | Name Type Access | Constant Value
1008h 0 Device name STR(8) RO P-SERVO EC
6.1.1.

All object divides into 4 digits of hexadecimal index and configured as following field.

INDEX Field Description
0000h ~ OFFFh Data type area Data type definitions
1000h ~ 1FFFh Communication profile area
2000h ~ 5FFFh Manufacture specific area
6000h ~ 9FFFh Standardized Device Profile Area
A000h ~ FFFFh Reserved Reserved

If various parameter combined at the one object, able to access through Sub-Index.
Please refer to each object of Sub-Index 0 : ‘Number of entries’ for Max. accessible

Sub-Index.

6.1.2. Name

Describes correspondent object.




6.1.3. Data Type

Parameter type of object is as follows.

Data Type Length Range
U8 1 byte 0 ~ 255
U16 2 byte 0 ~ 65535
U32 4 byte 0 ~ 4294967295
18 1 byte -128 ~ 127
116 2 byte -32768 ~ 32767
132 4 byte -2147483648 ~ 2147483647
BOOL 1 bit 0~1
STR(n) Character string which length is n
6.1.4. Access
Property of each object is as following and describes authority to access each object.
Access Description
RO Read Only / Parameter only can be read.
RW Read/Write / Parameter can be read or written.
C Constant / Parameter could not be modified.

6.1.5. SAVE
Value of object can be saved at EEPROM through Store parameters (1010h).

6.1.6. PDO Mapping

Indicates object whether correspondent object can be mapping at PDO communication
of EtherCAT.

PDO Type | Description
No Object can not be mapping at PDO.
Tx PDO | Object can be mapping at Tx PDO.
Rx PDO | Object can be mapping at Rx PDO.

6.1.7. Constant Value

Default value what correspondent object indicates. correspondent value can be
differentially indicated by model or version of product.

6.1.8. Value Range

Value Range indicates input range of correspondent object. correspondent range can be
indicated as any range or range of data type can be indicated.

6.1.9. Default Value

Indicates basic value of correspondent object.
Can be initialized as a correspondent value when returns back to initial value through
Restore default parameters (1011h).



6.2. BARIEAYMH

6.2.1. Object 1000h: Device type

Sub
Index index Name Type |Access | Constant Value
1000h 0 Device type | U32 RO 10004 0192h
Object includes information of Device Type.
Bit Name Value Description
0~15 Device Profile Number [ 0192h CiA 402 Profile
16 ~ 23 Type 04h Stepper Driver
24 ~ 31 Mode 00h
6.2.2. Object 1001h: Error register
Sub PDO |Value [Default
Index | index | Name Type |Access | SAVE | Mapping |Range | Value
1001h 0 Error register | U8 RO No No 00h

This object indicates type of error generated from the controller.

o

Meaning

Generic error

Current error

Voltage error

Temperature

error

Communicati

on error

Device profile specific

Reserved

N[O~ |WIN|=>]|O

Manufacture

specific

Correspondent bit can be set if correspondent error generated.
‘General Error’ always goes to be set once bit error generated.

6.2.3. Object 1008h: Device name

Sub
Index index Name Type |Access | Constant Value
1008h 0 Device type |STR(8)) RO |P-SERVO EC

This object indicates name of device.




6.2.4. Object 1009h: Hardware version

Sub
Index index | Name Type | Access| Constant Value
1009h 0 Hardware version |[STR(8)] RO | 01.00.00
This object indicates version of product hardware.
Indicated value can be different by version of product.
6.2.5. Object 100Ah: Software version
Sub
Index index | Name Type | Access| Constant Value
100Ah 0 Software version |STR(8)] RO |[01.00.00
This object indicates version of software.
Indicated value can be different by version of product.
6.2.6. Object 1010h: Store parameters
Sub PDO [ Value | Default
Index index | Name Type | Access|Mapping|Range| Value
1010h 0 Number of entries| U8 RO No 1
1 Store parameters | U32 RW No

Able to save all storable object into EEPROM through this object.

Need to input ‘65766173h’ into Sub-Index 01h to store objects into EEPROM.

MSB LSB
ASCII| ‘¢ v’ ‘a’ ‘s’
Hex | 65h | 76h | 61h | 73h

If fails to store, SDO Communication returns ‘Abort SDO Transfer (abort code: 0606 0000h)'.
If inputs incorrect value, device does not store EEPROM and returns ‘Abort SDO Transfer
(abort code:0800 002xh)'.

When reads Sub-Index 01h, following value will be returned.

Bit Value [ Description
0 1 Support save Parameter.
1~ 31 0 Reserved

Check ‘SAVE’ part for each object.



6.2.7. Object 1011h: Restore default parameters
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Sub PDO Value | Default
Index index [ Name Type [ SAVE [Mapping| Range | Value
1011h 0 Number of entries| U8 No No 1
1 Restore default U32 No No
parameters

It requests to device to restore objects value back to Default value to store into EEPROM.

Need to input ‘64616F6Ch’ into Sub-Index 01h to restore objects back to original setting

value.

MSB LSB
ASCII| ‘d ‘a’ ‘0’ I
Hex | 64h [ 61h | 6Fh | 6Ch

If failed to initialize, SDO communication returns ‘Abort SDO Transfer (abort code: 0606
0000h)’. If inputs incorrect value, device will not be initialized and return ‘Abort SDO
Transfer (abort code: 0800002xh)’.
Note: the objects’ value will be set to default after power cycle.
In case of reading Sub-Index 01h, following values will be returned.

Bit Value | Description
1 Support Restore Default Parameter.
1~ 31 0 Reserved

6.2.8. Object 1018h: Identity

Sub
Index index Name Type | Access | Constant Value
1018h 0 Number of entries U8 RO 4
1 Vendor ID U32 RO 0000 F888h
2 Product code U32 RO 0000 1001h
3 Revision number U32 RO 0000 0000h
4 Serial number U32 RO 0000 0000h
This object indicates information of device.
Control system type Product code
Open-loop 0000 0102
Close-loop 0000 0002
6.2.9. Object 10F1h: Error settings
Sub PDO |[Value| Default
Index [index|Name Type|Access|SAVE|Mapping|Range| Value
10F1h | O [Number of entries U8 | RO No No 2
1 |Local error reaction U32| RO No No 0000 0000h
2 |Sync error counter limit| U32[ RW | No No 0000 000Ch




6.3. PDO Mapping#+

This product current firmware only supported static PDO mapping, dynamic PDO
mapping will update in the next generation soon.

6.3.1. Object 1600h: RxPDO 1 mapping

Sub PDO | Value Default
Index |index | Name Type | Access |SAVE [Mapping [ Range Value
1600h| O [Number of entries| U8 RW No No 0~10 10
1 |1st PDO object U322 | RW No No 6040 0010h
2 |[2nd PDO object [U32 | RW No No 6060 0008h
3 |3rd PDO object | U32 | RW No No 607A 0020h
4 |4th PDO object | U32 [ RW No No 607E 0008h
5 |5th PDO object | U32 | RW No No 6081 0020h
6 |6th PDO object |U32 | RW No No 6083 0020h
7 |7th PDO object | U32 | RW No No 6084 0020h
8 |8th PDO object |U32 | RW No No 60FF 0020h
9 |9th PDO object | U32 | RW No No 0000 0000h
10 [10th PDO object | U32 | RW No No 0000 0000h
6.3.2. Object 1601h: RxPDO 2 mapping
Sub PDO | Value Default
Index |index|Name Type | Access |SAVE [Mapping [ Range Value
1601h| O |[Number of entries| U8 RW No No 0~10 0
1 [1st PDO object U32 | RW No No 0000 0000h
2 |[2nd PDO object [U32 | RW No No 0000 0000h
3 |3rd PDO object | U32 | RW No No 0000 0000h
4 |4th PDO object | U32 [ RW No No 0000 0000h
5 |5th PDO object | U32 | RW No No 0000 0000h
6 |6th PDO object |U32 | RW No No 0000 0000h
7 |7th PDO object | U32 | RW No No 0000 0000h
8 |8th PDO object | U32 | RW No No 0000 0000h
9 |9th PDO object | U32 | RW No No 0000 0000h
10 [10th PDO object | U32 | RW No No 0000 0000h
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6.3.3. Object 1602h: RxPDO 3 mapping
Sub PDO | Value Default
Index [index |Name Type | Access |SAVE [Mapping [ Range Value
1602h| O |Number of entries| U8 RW No No 0~10 0
1 [1st PDO object U32 | RW No No 0000 0000h
2 |[2nd PDO object [U32 | RW No No 0000 0000h
3 |3rd PDO object | U32 | RW No No 0000 0000h
4 |4th PDO object | U32 [ RW No No 0000 0000h
5 |5th PDO object | U32 | RW No No 0000 0000h
6 |6th PDO object | U32 | RW No No 0000 0000h
7 |7th PDO object | U32 | RW No No 0000 0000h
8 |8th PDO object | U32 | RW No No 0000 0000h
9 |9th PDO object | U32 | RW No No 0000 0000h
10 [10th PDO object | U32 | RW No No 0000 0000h
6.3.4. Object 1A00h: TXxPDO 1 mapping
Sub PDO | Value Default
Index |index | Name Type | Access |SAVE [Mapping [ Range Value
1A00h{ O [Number of entries| U8 RW No No 0~10 2
1 [1st PDO object U32 | RW No No 6041 0010h
2 |[2nd PDO object [U32 | RW No No 6061 0008h
3 |3rd PDO object |U32 | RW No No 6064 0020h
4 |4th PDO object | U32 [ RW No No 606C 0020h
5 |5th PDO object | U32 | RW No No 603F 0010h
6 |6th PDO object | U32 | RW No No 0000 0000h
7 |7th PDO object | U32 | RW No No 0000 0000h
8 |8th PDO object | U32 | RW No No 0000 0000h
9 |9th PDO object | U32 | RW No No 0000 0000h
10 _[10th PDO object | U32 | RW No No 0000 0000h
6.3.5. Object 1A01h: TxPDO 2 mapping
Sub PDO | Value | Default
Index [index|Name Type | Access |SAVE [Mapping [ Range Value
1A01h| O [Number of entries| U8 RW No No 0~10 4
1 [1st PDO object U32 | RW No No 60F4 0020h
2 |2nd PDO object | U32 | RW No No 6062 0020h
3 |[3rd PDO object | U32 [ RW No No 606B 0020h
4 [4th PDO object |[U32 [ RW No No 60FD 0020h
5 |5th PDO object |U32 | RW No No 0000 0000h
6 |6th PDO object | U32 | RW No No 0000 0000h
7 |7th PDO object | U32 | RW No No 0000 0000h
8 |8th PDO object | U32 | RW No No 0000 0000h
9 |9th PDO object | U32 | RW No No 0000 0000h
10 [10th PDO object [ U32 [ RW No No 0000 0000h



6.3.6. Object 1A02h: TXxPDO 3 mapping

Sub PDO | Value Default
Index |index | Name Type | Access |SAVE [Mapping [ Range Value
1A02h| O [Number of entries| U8 RW No No 0~10 9
1 [1st PDO object U32 | RW No No 60B9 0010h
2 |[2nd PDO object [U32 | RW No No 60BA 0020h
3 |3rd PDO object | U32 | RW No No 60BB 0020h
4 |4th PDO object | U32 [ RW No No 60BC 0020h
5 |5th PDO object | U32 | RW No No 60BD 0020h
6 |6th PDO object U32 | RW No No 60D5 0010h
7 |7th PDO object | U32 | RW No No 60D6 0010h
8 |8th PDO object |U32 | RW No No 60D7 0010h
9 |9th PDO object | U32 | RW No No 60D8 0010h
10 [10th PDO object | U32 [ RW No No 0000 0000h
6.3.7. Object 1C12h: Sync Manager 2 RxPDO assignment
Sub PDO | Value Default
Index [index |Name Type | Access |SAVE [Mapping [ Range Value
1C12h| O |Number of entries| U8 RO No No 0~10 1
1 [RxPDO assign1 | U16 [ RW No No 1600h
2 |RxPDO assign2 [U16 [ RW No No Oh
3 |RxPDO assign3 |U16 [ RW No No Oh
6.3.8. Object 1C13h: Sync Manager 3 TxPDO assignment
Sub PDO | Value Default
Index |index | Name Type | Access |SAVE [Mapping [ Range Value
1C13h| O |Number of entries| U8 RO No No 0~10 1
1 [TxPDO assign1 | U16 [ RW No No 1A00h
2 |[TxPDOassign2 [U16 | RW No No 1A01h
3 |[TxPDO assign3 |U16 [ RW No No 1A02h




6.4. B:\EP EEMMH

6.4.1. Object 1C00h: Sync manager type

Sub PDO | Value Default
Index [index|Name Type | Access |SAVE [Mapping [ Range Value
1C00h| O |Number of entries| U8 RO No No 4
1 |SMO us RO No No 01h
2 [SM1 us RO No No 02h
3 |SM2 us RO No No 03h
4 |[SM3 us RO No No 04h
Sync Manager Type [ Description
1 Mailbox Out
2 Mailbox In
3 PDO Output
4 PDO Input
6.4.2. Object 1C32h: SM output parameter
Sub PDO | Value Default
Index |index |Name Type | Access |SAVE [Mapping [ Range Value
1C32h| 0 |Number of entries us RO No No 32
1 |Synchronization type| U16 | RW No No 0100h
2 [Cycle time U32 | RO No No 0000 0000h
4 | Synchronization type| U16 | RO No No 0780h
supported
5 [Minimum cycle time | U32 RO No No 0000 0000h
6 [Calc and copytime | U32 RO No No 0000 0000h
8 |[Get cycle time Ui | RW No No 0000h
9 |Delay time U32 | RO No No 0000 0000h
10 |SyncO cycle time U322 | RW No No 0000 0000h
11 | SM-Event missed U16 | RO No No 0000h
12 |Cycle time too small [ U16 | RO No No 0000h
32 |Sync error BOOL| RO No No 0000h




6.4.3. Object 1C33h: SM input parameter

Sub PDO | Value Default
Index |index |Name Type | Access |SAVE [Mapping [ Range Value
1C33h| 0 |Number of entries us RO No No 32
1 |Synchronization type| U16 | RW No No 2200h
2 [Cycle time U32 | RO No No 0000 0000h
4 | Synchronization type| U16 | RO No No 0780h
supported
5 |Minimum cycle time | U32 [ RO No No 0000 0000h
6 [Calc and copytime | U32 RO No No 0000 0000h
8 [Get cycle time uie | RW No No 0000h
9 |Delay time U32 | RO No No 0000 0000h
10 |SyncO cycle time U322 | RW No No 0000 0000h
11 |SM-Event missed U166 | RO No No 0000h
12 [Cycle time too small | U16 | RO No No 0000h
32 |Sync error BOOL| RO No No 0000h




6.5. SRENECE Y4

6.5.1. Object 603Fh: Error code

This object shall provide the error code of the last error which occurred in the drive
device. Table 24 specifies the value definition, Table 35 specifies the object description,

and Table 36 specifies the entry description.

NOTE In CANopen networks, this object provides the same information as the lower

16-bit of sub-index 01h of the pre-defined error field (1003h).

Attribute Value

Index 603Fh

Name Error code
Object code Variable
Data type Unsigned16
Category Optional
Attribute Value
Sub-index 00h

Access ro

PDO mapping See /CiA402-3/
Value range See Table 24
Default value No
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6.5.2. Object 6040h: Control word

This object shall indicate the received command controlling the PDS FSA. Figure 5
specifies the value structure. The bits 7, 3, 2, 1, and 0 shall be supported. The bits

0 to 9 shall be supported according to the mode of operation. If the related
functionality is not available, an appropriate emergency message shall be generated.

The manufacturer-specific bits may be supported. Table 27 specifies the value definition.
Table 28 specifies the combinations of controlword bits used in command coding of the
PDS FSA. All implemented bits of the controlword are valid independent of the PDS FSA
state. Starting of any movement is operation mode specific and is described in the
related clause.

15 11 10 9 8 7 6 4 3 2 1 0
[ ms | r | oms | h | fr | oms |eo |[qgs |ev | so |
MSB LSB

Figure 5 - Value structure

Table 27 - Value definition

Field Bit Value Description
so: switch on 0 Ob Disable
1b Enable
ev: enable voltage 1 Ob Disable
1b Enable
gs: quick stop 2 Ob Disable
1b Enable
€0: enable operation 3 0Ob Disable
1b Enable
oms: operation mode specific 4106 See the corresponding operation mode
fr: fault reset 7 0Ob Disable
1b Enable
h: halt 8 0b Disable
1b Enable
oms: operation mode specific 9 0b Disable
1b Enable
r(eserved) 10 0Ob Reserved for future use
ms: manufacturer-specific 11to15 | 0b Disable
1b Enable




Table 28 - Command coding
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Bits of the controlword
Command Bit7 | Bit3 Bit 3 Bit 1 Bit 0 | Transitions
Shutdown 0 X X 1 2,6,8
Switch on 0 0 0 1 1 3
Switch on + enable operation| 0 1 1 1 1 3 +4 (NOTE)
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X X 1 X 7,10,11
Disable operation 0 0 0 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset a X X X X 15

NOTE Automatic transition to enable operation state after executing switched on state

functionality.

a At rising edge of the signal.

Bits 9, 6, 5, and 4 of the controlword are operation mode specific. The behavior of

the halt function (bit 8) depends on the operation mode (see object 6060h). If the
bitis 1, the commanded motion shall be interrupted, the PDS shall behave as

defined in the halt option code. After releasing the halt function, the commanded

motion shall be continued if possible. The bits 11, 12, 13, 14, and 15 are
manufacturer-specific.

Table 29 specifies the object description, and Table 30 specifies the entry description.

Table 29 - Object description

Attribute Value

Index 6040h
Name Controlword
Object code Variable
Data type Unsigned16
Category Mandatory

Table 30 - Entry description

Attribute Value

Sub-index 00h

Access rw

PDO mapping See /CiA402-3/

Value range See Table 28

Default value Device and operation mode specific




6.5.3. Object 6041h: Status word

This object shall provide the status of the PDS FSA. Figure 6 specifies the value
structure. Table 31 specifies the value definition. The bits 10, 9, and 6 to 0 shall be
supported. The oms bits shall be supported if the mode of operation is supported.
If the related functionality of the oms bits is not available, the corresponding bit
shall be Ob. The manufacturer-specific bits may be supported. Table 32 specifies
the combinations of statusword bits used in state coding of the PDS FSA. All
implemented bits of the status word are valid independent of the PDS FSA state.

15 11 13 12 1 10 9 8 7 6 5 4 3 2 1 0
[ms | oms [ila| tr|m|[ms|w/|[sod|[gs|ve| f | oe] so|rtso]
MSB LSB

Figure 6 - Value structure

Table 31 - Value definition

Field Bit Value | Description
rtso: ready to switch on 0 0, Disabled
1, Enabled
so: switched on 1 0, Disabled
1, Enabled
oe: operation enabled 2 0, Disabled
1, Enabled
f: fault 3 0, Disabled
1, Enabled
ve: voltage enabled 4 0, Disabled
1, Enabled
gs: quick stop 5 0, Disabled
1, Enabled
sod: switch on disabled 6 0, Disabled
1, Enabled
w: warning 7 0, Disabled
1, Enabled
ms 8 0, Disabled
1, Enabled
rm: remote 9 0, Disabled
1 Enabled
tr: target reached 10 0, Disabled
1 Enabled
ila: internal limit active 11 0, Disabled
1 Enabled
oms: operation mode specific | 12 to 13 0, Disabled
1 Enabled
ms: manufacturer-specific 14 to 15 0, Disabled
1, Enabled




Table 32 - State coding

Statusword

PDS FSA state

XXXX Xxxx XOxx 0000,

Not ready to switch on

XXXX XXXX X1xx 0000,

Switch on disabled

XXXX Xxxx x01x 0001,

Ready to switch on

XXXX XxxX X01x 0011,

Switched on

XXXX Xxxx x01x 0111,

Operation enabled

XXXX xxxx x00x 0111,

Quick stop active

XXXX XXxx XOxx 1111, | Fault reaction active
Xxxx xxxx xOxx 1000, | Fault

If bit 4 (voltage enabled) of the statusword is 1, this shall indicate that high voltage is
applied to the PDS.

If bit 5 (quick stop) of the statusword is 0, this shall indicate that the PDS is reacting on
a quick stop request.

If bit 7 (warning) of the statusword is 1, this shall indicate the presence of a warning
condition. Warning is not an error or fault (examples: temperature limit exceeded, job
refused). The status of the PDS FSA shall not be changed. The cause of the warning
may be given in the fault code parameter object (603Fh).

If bit 9 (remote) of the statusword is 1, this shall indicate that the controlword is
processed. If it is 0 (local), this shall indicate that the controlword is not processed.
Nevertheless, the PDS may provide actual values, and the PDS may accept COB for
configuration data transmission for other parameter objects.

If bit 10 (target reached) of the statusword is 1, this shall indicate that the PDS has
reached the set-point. The set-point is operation mode specific and is defined in detail
in the corresponding clauses of this part of the profile specification. Bit 10 shall also
be set to 1, if the operation mode has been changed. The change of a target value by
software shall alter this bit. If quick stop option code is 5, 6, 7 or 8, bit 10 shall be set
to 1, when the quick stop operation is finished and the PDS is halted. If halt occurred
and the PDS has halted then bit 10 shall be set to 1, too. If the same internal value is
commanded then bit 10 shall not alter, if bit 10 is supported.

If bit 11 (internal limit active) of the statusword is 1, this shall indicate that an internal
limit is active (example: position range limit). The internal limits are
manufacturer-specific.

Bit 13 and bit 12 of the statusword are operation mode specific. Bit 14 and bit 15 are
manufacturer-specific.

Table 33 specifies the object description, and Table 34 specifies the entry description.




Table 33 - Object description

Attribute Value

Index 6041h
Name Statusword
Object code Variable
Data type Unsigned16
Category Mandatory

Table 34 - Entry description

Attribute Value
Sub-index 00h

Access ro

PDO mapping See /CiA402-3/
Value range See Table 32
Default value No

6.5.4. Object 605Ah: Quick stop option code

This object shall indicate what action is performed when the quick stop function is
executed. The slow down ramp is the deceleration value of the used mode of
operation. Table 40 specifies the value definition, Table 41 specifies the object
description, and Table 42 specifies the entry description.

This product only supported code 0,1,2.

Table 40 - Value definition

Value Definition

-32 768 to -1 Manufacturer-specific

0 Disable drive function

%1 Slow down on slow down ramp and transit into switch on disabled
*2 Slow down on quick stop ramp and transit into switch on disabled
%3 Slow down on current limit and transit into switch on disabled

%4 Slow down on voltage limit and transit into switch on disabled

%5 Slow down on slow down ramp and stay in quick stop active

6 Slow down on quick stop ramp and stay in quick stop active

7 Slow down on current limit and stay in quick stop active

%8 Slow down on voltage limit and stay in quick stop active

%910+ 32767 | Reserved




Table 41 - Object description

Attribute Value

Index 605A,

Name Quick stop option code
Object code Variable

Data type Integer16

Category Optional

Table 42 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 40
Default value X2




6.5.5. Object 605Bh: Shutdown option code

This object shall indicate what action is performed if there is a transition from
operation enabled state to ready to switch on state. The slow down ramp is the
deceleration value of the used mode of operation. Table 43 specifies the value
definition, Table 44 specifies the object description, and Table 45 specifies the
entry description.

Table 43 - Value definition

Value Definition

-32 768 to -1 Manufacturer-specific

0 Disable drive function (switch-off the drive power stage)

%1 Slow down with slow down ramp; disable of the drive function
%210 +32 767 Reserved

Table 44 - Object description

Attribute Value

Index 605B,

Name Shutdown option code
Object code Variable

Data type Integer16

Category Optional

Table 45 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 43
Default value 0




6.5.6. Object 605Ch: Disable operation option code

This object shall indicate what action is performed if there is a transition from
operation enabled state to switched on state. The slow down ramp is the deceleration
value of the used mode of operation. Table 46 specifies the value definition, Table 47
specifies the object description, and Table 48 specifies the entry description.

This product only supported code 1 or 2.

Table 46 - Value definition
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Value Definition

-32 768 to -1 Manufacturer-specific

0 Disable drive function (switch-off the drive power stage)

%1 Slow down with slow down ramp; disable of the drive function
%210 +32 767 Reserved

Table 47 - Object description

Attribute Value

Index 605C,

Name Disable operation option code
Object code Variable

Data type Integer16

Category Optional

Table 48 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 46
Default value %1




6.5.7. Object 605Dh: Halt option code

This object shall indicate what action is performed when the halt function is executed.
The slow down ramp is the deceleration value of the used mode of operation. Table 49
specifies the value definition, Table 50 specifies the object description, and Table 51
specifies the entry description.

This product only supported code 1 or 2.

Table 49 - Value definition

Value Definition

-32 768 to -1 Manufacturer-specific

0 Reserved

%1 Slow down on slow down ramp and stay in operation enabled
%2 Slow down on quick stop ramp and stay in operation enabled
*3 Slow down on current limit and stay in operation enabled

*4 Slow down on voltage limit and stay in operation enabled

5 to +32 767 Reserved

Table 50 - Object description

Attribute Value

Index 605D,

Name Halt option code
Object code Variable

Data type Integer16
Category Optional

Table 51 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 49
Default value %1




6.5.8. Object 605Eh: Fault reaction option code

This object shall indicate what action is performed when fault is detected in the PDS.
The slow down ramp is the deceleration value of the used mode of operation. Table 52
specifies the value definition, Table 53 specifies the object description, and Table 54

specifies the entry description.

This product is only supported code 0,1,2.

Table 52 - Value definition

<vr

Value Definition

-32 768 to -1 Manufacturer-specific

0 Reserved

%1 Slow down on slow down ramp and stay in operation enabled
%2 Slow down on quick stop ramp and stay in operation enabled
*3 Slow down on current limit and stay in operation enabled

%4 Slow down on voltage limit and stay in operation enabled

%5 to +32 767 Reserved

Table 53 - Object description

Attribute Value

Index 605E,

Name Fault reaction option code
Object code Variable

Data type Integer16

Category Optional

Table 54 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 52
Default value %2




6.5.9. Object 6060h: Mode of operation

This object shall indicate the requested operation mode. This product only supported
1,3,6,8,9 modes.

Table 55 specifies the value definition, Table 56 specifies the object description, and
Table 57 specifies the entry description.

NOTE This object indicates only the value of the requested operation mode, the actual
operation mode of the PDS is provided in the object 6061h.

Table 55 - Value definition

Value Definition
-128 to -1 Manufacturer-specific operation modes
0 No mode change in case of the object 6060h;
No mode assigned in case of the object 6061h
%1 Profile position mode
%2 Velocity mode
*3 Profile velocity mode
%4 Torque profile mode
%5 Reserved
X6 Homing mode
7 Interpolated position mode
%8 Cyclic sync position mode
#*9 Cyclic sync velocity mode
#10 Cyclic sync torque mode
1 Cyclic sync torque mode with commutation angle
*12 Profile position mode with an additional feedback
#13 Profile velocity mode with an additional feedback
%14 Homing mode with an additional feedback
#15 Cyclic sync position mode with an additional feedback
#16 Cyclic sync velocity mode with an additional feedback
17 to +127 Reserved

Table 56 - Object description

Attribute Value

Index 6060,

Name Modes of operation

Object code | Variable

Data type Integer8

Category Conditional: mandatory, if more than one mode of operation is supported

Table 57 - Entry description

Attribute Value

Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range See Table 55

Default value Manufacturer-specific




6.5.10. Object 6061h: Mode of operation display

This object shall provide the actual operation mode. The behavior of the drive in
mode of operation 0 is not defined and is manufacturer-specific. Table 55 specifies
the value definition, Table 58 specifies the object description, and Table 59 specifies

the entry description.

Table 58 - Object description
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Attribute Value

Index 6061,

Name Modes of operation display

Object code Variable

Data type Integer8

Category Conditional: mandatory, if more than one mode of operation is
supported

Table 59 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range See Table 55
Default value No




6.5.11. Object 6062h: Position demand value

This object shall provide the demanded position value. The value shall be given in
user- defined position units. Table 177 specifies the object description, and Table
178 specifies the entry description.

Table 177 - Object description

Attribute Value

Index 6062,

Name Position demand value
Object code Variable

Data type Integer32

Category Optional

Table 178 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Integer32
Default value No

6.5.12. Object 6064h: Position actual value

This object shall provide the actual value of the position measurement device.
The value shall be given in user-defined position units. Table 181 specifies the object
description, and Table 182 specifies the entry description.

Table 181 - Object description

Attribute Value

Index 6064,

Name Position actual value

Object code Variable

Data type Integer32

Category Conditional: mandatory if pp, ip or csp is supported

Table 182 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Integer32
Default value No
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6.5.13. Object 6065h: Following error window

This object shall indicate the configured range of tolerated position values
symmetrically to the position demand value. If the position actual value is out

of the following error window, a following error occurs. A following error may
occur when a drive is blocked, unreachable profile velocity occurs, or at wrong
closed-loop coefficients. The value shall be given in user- defined position units.

If the value of the following error window is FFFF FFFFh, the following control shall
be switched off. Table 183 specifies the object description, and Table 184 specifies
the entry description.

Table 183 - Object description

Attribute Value

Index 6065,

Name Following errror window
Object code Variable

Data type Unsigned32

Category Optional

Table 184 - Entry description

Attribute Value

Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Unsigned32

Default value Manufacturer-specific

6.5.14. Object 6066h: Following error time out

This object shall indicate the configured time for a following error condition, after
that the bit 13 of the statusword shall be set to 1. The reaction of the drive when a
following error occurs is manufacturer-specific. The value shall be given in ms.

Table 185 specifies the object description, and Table 186 specifies the entry description.

Table 185 - Object description

Attribute Value

Index 6066,

Name Following errror time out
Object code Variable

Data type Unsigned16

Category Optional




Table 186 - Entry description

Attribute Value

Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Unsigned16

Default value Manufacturer-specific

6.5.15. Object 6067h: Position window

This object shall indicate the configured symmetrical range of accepted positions
relative to the target position. If the actual value of the position encoder is within
the position window, this target position shall be regarded as having been reached.
As the user mostly prefers to specify the position window in his application in
user-defined units, the value is transformed into increments. The target position
shall be handled in the same manner as in the trajectory generator concerning
limiting functions and transformation into internal machine units before it may be
used with this function. The value shall be given in user-defined position units.

If the value of the position window is FFFF FFFFh, the position window control shall
be switched off. Table 187 specifies the object description, and Table 188 specifies
the entry description.

Table 187 - Object description

Attribute Value

Index 6067,

Name Position window
Object code Variable

Data type Unsigned32
Category Optional

Table 188 - Entry description

Attribute Value

Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Unsigned32

Default value Manufacturer-specific




6.5.16. Object 6068h: Position window time

This object shall indicate the configured time, during which the actual position
within the position window is measured. The value shall be given in ms.
Table 189 specifies the object description, and Table 190 specifies the entry description.

Table 189 - Object description

Attribute Value

Index 6068,

Name Position window time
Object code Variable

Data type Unsigned16
Category Optional

Table 190 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Unsigned16

Default value

Manufacturer-specific

6.5.17. Object 606Bh: Velocity demand value

This object shall provide the output value of the trajectory generator. The value
shall be given in the user-defined velocity units. Table 226 specifies the object
description, and Table 227 specifies the entry description.

Table 226 - Object description

Attribute Value

Index 6068,

Name Velocity demand value
Object code Variable

Data type Integer32

Category Optional

Table 227 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Integer32
Default value No
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6.5.18. Object 606Ch: Velocity actual value

This object shall provide the actual velocity value derived either from the velocity
sensor or the position sensor. The value shall be given in user-defined velocity units.
Table 228 specifies the object description, and Table 229 specifies the entry description.

Table 228 - Object description

Value

606C,

Velocity actual value

Variable

Integer32

Conditional: mandatory if pv or csv is supported

Attribute
Index
Name
Object code
Data type
Category

Table 229 - Entry description

Attribute Value
Sub-index 00
Access ro
PDO mapping See /CiA402-3/
Value range Integer32
Default value No

h

6.5.19. Object 607Ah: Target position

This object shall indicate the commanded position that the drive should move to in

position profile mode using the current settings of motion control parameters such
as velocity,

acceleration, deceleration, motion profile type etc. The value of this object shall be
interpreted as absolute or relative depending on the abs/rel flag in the controlword.
It shall be given in user-defined position units and shall be converted to position

increments. Table 98 specifies the object description, and Table 99 specifies the entry

description. Table 98 - Object description

Attribute Value

Index 607A,

Name Target position

Object code Variable

Data type Integer32

Category Conditional: mandatory if pp, pc or csp is supported

Table 99 - Entry description

Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Integer32
Default value Manufacturer-specific
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6.5.20. Object 607Ch: Home offset

This object shall indicate the configured difference between the zero position for the
application and the machine home position (found during homing). During homing,
the machine home position is found and once the homing is completed, the zero
position is offset from the home position by adding the home offset to the home
position.

The zero position is calculated by following equation:

zero position = home poition + home offset

All subsequent absolute moves shall be taken relative to this new zero position.

This isillustrated in Figure 42. If this object is not implemented, then the home offset
shall be regarded as zero. The value of this object shall be given in user-defined
position units. Negative values shall indicate the opposite direction.

The activation of a new value of the object home offset is manufacturer-specific
(0x200E:Homing Offset Data). It is recommended to apply the new value only while
the drive is in homing mode.

Zero Home
position position

| Home offset
| >

Table 132 specifies the object description, and Table 133 specifies the entry description.

Table 132 - Object description

Attribute Value

Index 607C,
Name Home offset
Object code Variable
Data type Integer32
Category Optional

Table 133 - Entry description

Attribute Value
Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Integer32
Default value 0d




6.5.21. Object 607Dh: Software position limit

This object shall indicate the configured maximal and minimal software position limits.
These parameters shall define the absolute position limits for the position demand
value and the position actual value as specified in Figure 25. Every new target position
shall be checked against these limits.

Min position limit Home switch max posdtion limit
Home offset |
i Zero Home '
| position position |
: (Enc. = 0) |
[ [
i ™
' Stroke area i

Figure 25 - Software position limits

To disable the software position limits, the min position limit (sub-index 01h) and max
position limit (sub-index 02h) shall be set to 0. The limit positions shall be given in
user-defined position units (same as target position). Supervision of software position
limits requires a defined home position.

NOTE In this version of the profile specification the condition for disabling of software
position limits was introduced.

Table 102 specifies the object description and Table 103 specifies the entry description.

Table 102 - Object description

Attribute Value

Index 607D,

Name Software position limit
Object code Array

Data type Integer32

Category Optional




Table 103 - Entry description

Attribute Value

Sub-index 00,

Description Highest sub-index supported
Entry category Mandatory

Access C

PDO mapping See /CiA402-3/
Value range 02,

Default value 02,

Sub-index 01,

Description Min position limit
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/
Value range Integer32

Default value Manufacturer-specific
Sub-index 02,

Description Max position limit
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/
Value range Integer32

Default value Manufacturer-specific

6.5.22. Object 607Eh: Polarity

This object allows the inversion of the motor movement direction (NOTE 3).

If the polarity parameter is not set, a right turning rotary motor leads to a move in
positive direction, a left turning rotary motor leads to a move in negative direction.

If the polarity parameter is set, a right turning rotary motor leads to a move in negative
direction, a left turning rotary motor leads to a move in positive direction. The bit 7 is
valid for the position-related modes of operation such as PP, IP, CSP. The bit 6 is valid
for the velocity-related modes of operation PV, CSV. If the bit 0 is set to value 1b, the
inversion is valid for all modes of operation. In this case the value of the bit 6 and the
bit 7 does not care and shall not be used to set polarity.

NOTE 1 The polarity parameter is not intended to match the mounting position of the
position or velocity sensor. For that purpose the object 60FOh (Encoder inversion) and
object 60F1h (Encoder inversion additional) used.

NOTE 2 By setting the polarity parameter the meaning of the limit switches changes.
The positive limit switch becomes the negative and vice versa.

NOTE 3 The same considerations for direction apply also for linear motors.

Figure 9 specifies the value structure. Table 77 specifies the value definition. Table 78
specifies the object description. Table 79 specifies the entry description.




7 6 5 1 0
Position polarity | Velocity polarity | r(eserved) Global polarity inversion
MSB LSB
Figure 9 - Value structure
Table 77 - Value definition
Bit field Bit Value Definition
Global polarity inversion 0 0b No inversion
1b Inversion
r 1t05 | reserved (0)
Velocity polarity 6 Ob Inversion off
1b Inversion on
Position polarity 7 Ob Inversion off
1b Inversion on

Table 78 - Object description

Attribute Value
Index 607Eh
Name Polarity
Object code Variable
Data type Unsigned8
Category Optional

Table 79 - Entry description

Attribute Value

Sub-index 00h

Access rw

PDO mapping See /CiA402-3/
Value range See Figure 9 and
Default value 00h
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6.5.23. Object 607Fh: Max profile velocity

This object shall indicate the configured maximal allowed velocity in either direction
during a profiled motion. The value shall be given in the very same physical unit as
the profile velocity object (6081h). Table 104 specifies the object description, and
Table 105 specifies the entry description.

Table 104 - Object description

Attribute Value
Index 607F,
Name Max profile velocity
Object code Variable
Data type Unsigned32
Category Optional
Table 105 - Entry description
Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Unsigned32
Default value Manufacturer-specific

6.5.24. Object 6080h: Max motor speed

This object shall indicate the configured maximal allowed speed for the motor in
either direction. It is used to protect the motor and is taken from the motor data
sheet. The value shall be given in micro-steps per second (steps/sec). Table 106
specifies the object description, and Table 107 specifies the entry description.

Table 106 - Object description

Attribute Value

Index 6080,

Name Max motor speed

Object code Variable

Data type Unsigned32

Category Optional

Table 107 - Entry description

Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Unsigned32
Default value Manufacturer-specific




6.5.25. Object 6081h: Profile velocity

This object shall indicate the configured velocity normally attained at the end of the
acceleration ramp during a profiled motion and shall be valid for both directions of
motion. The value shall be given in user-defined velocity units. The velocity units can
depend on the user-defined position units (position units per second).

The calculation of the user-defined position units is done via the factor group.

Table 108 specifies the object description, and Table 109 specifies the entry description.

Table 108 - Object description

Attribute Value

Index 6081,

Name Profile velocity

Object code Variable

Data type Unsigned32

Category Conditional: mandatory if pp is supported

Table 109 - Entry description

Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Unsigned32
Default value Manufacturer-specific

6.5.26. Object 6083h: Profile acceleration

This object shall indicate the configured acceleration. The value shall be given in
user-defined acceleration units. Table 112 specifies the object description, and
Table 113 specifies the entry description.

Table 112 - Object description

Attribute Value

Index 6083,

Name Profile acceleration

Object code Variable

Data type Unsigned32

Category Conditional: mandatory if pp or pv is supported

Table 113 - Entry description

Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Unsigned32
Default value Manufacturer-specific




Table 114 - Object description

6.5.27. Object 6084h: Profile deceleration

This object shall indicate the configured deceleration. If this parameter is not
supported, then the profile acceleration object (6083h) value shall be used for
deceleration, too. The value shall be given in the same physical units as profile
acceleration object (6083h). Table 114 specifies the object description, and Table 115
specifies the entry description.

Attribute Value

Index 6084,

Name Profile deceleration

Object code Variable

Data type Unsigned32

Category Optional

Table 115 - Entry description

Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range Unsigned32
Default value Manufacturer-specific

6.5.28. Object 6098h: Homing method

This object shall indicate the configured homing method that shall be used.
Table 134 specifies the value definition, Table 135 specifies the object description,
and Table 136 specifies the entry description.

Table 134 - Value definition

Value Definition
-128 to -1, Manufacturer-specific
0, No homing method assigned
+1, Method 1 shall be used

to
+37, Method 37 shall be used
+38, to +127, Reserved
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Table 135 - Object description

Value Definition
-128 to -1, Manufacturer-specific
0, No homing method assigned
+1, Method 1 shall be used
to
+37, Method 37 shall be used
+38, to +127, Reserved
Table 136 - Entry description
Attribute Value
Index 6098,
Name Homing method
Object code Variable
Data type Integer8
Category Conditional: mandatory if hm is supported

6.5.29. Object 6099h: Homing speeds

This object shall indicate the configured speeds used during homing procedure.
The values shall be given in user-defined velocity units. Table 139 specifies the

object description, and Table 140 specifies the entry description.

Table 139 - Object description

Attribute Value

Index 6099,

Name Homing speeds

Object code Array

Data type Unsigned32

Category Conditional: mandatory if hm is supported




Table 140 - Entry description

Attribute Value

Sub-index 00,

Description Highest sub-index supported
Entry category Mandatory

Access C

PDO mapping See /CiA402-3/

Value range 02,

Default value 02,

Sub-index 01,

Description Speed during search for switch
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/

Value range Unsigned32

Default value

Manufacturer-specific

Sub-index 02,

Description Speed during search for zero
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/

Value range Unsigned32

Default value

Manufacturer-specific

6.5.30. Object 609Ah: Homing acceleration

This object shall indicate the configured acceleration and deceleration to be used
during homing operation. The value shall be given in user-defined acceleration
units. Table 141 specifies the object description, and Table 142 specifies the entry

description.

Table 141 - Object description
Attribute Value
Index 609A,
Name Homing acceleration
Object code Variable
Data type Unsigned32
Category Optional

Table 142 - Entry description

Attribute Value

Sub-index 00,

Access rw

PDO mapping See /CiA402-3/
Value range Unsigned32

Default value Manufacturer-specific




6.5.31. Object 60B8h: Touch probe function

This object shall indicate the configured function of the touch probe. Table 143
specifies the value definition, Table 144 specifies the object description, and Table
145 specifies the entry description.

able 143 - Value definition

Bit Value | Definition

0 0 Switch off touch probe 1

1 Enable touch probe 1

1 0 Trigger first event

1 continous

3,2 00, [ Trigger with touch probe 1 input
01, [ Trigger with zero impulse signal or position encoder
10, | Touch probe source as defined in object 60D0h, sub-index 01h

11, | Reserved

4 0 Switch off sampling at positive edge of touch probe 1
1 Enable sampling at positive edge of touch probe 1
5 0 Switch off sampling at negative edge of touch probe 1
1 Enable sampling at negative edge of touch probe 1
6,7 - User-defined (e.g. for testing)
8 0 Switch off touch probe 2
1 Enable touch probe 2
9 0 Trigger first event
1 Continous
11,10 | 00, | Trigger with touch probe 2 input
01, [ Trigger with zero impulse signal or position encoder
10, | Touch probe source as defined in object 60DO0h, sub-index 02h

11 Reserved

12 0 Switch off sampling at positive edge of touch probe 2
1 Enable sampling at positive edge of touch probe 2
13 0 Switch off sampling at negative edge of touch probe 2
1 Enable sampling at negative edge of touch probe 2
14,15 - User-defined (e.g. for testing)
Table 144 - Object description
Attribute Value
Index 60B8,
Name Touch probe function
Object code Variable
Data type Unsigned16
Category Optional
Table 145 - Entry description
Attribute Value
Sub-index 00,
Access rw
PDO mapping See /CiA402-3/
Value range See Table 143
Default value Manufacturer-specific




6.5.32. Object 60B9h: Touch probe status

This object shall provide the status of the touch probe. Table 146 specifies the value,
Table 147 specifies the object description, and Table 148 specifies the entry
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description.
Table 146 - Value definition
Bit Value | Definition
0 0 Touch probe 1 is switched off
1 Touch probe 1 is enabled
1 0 Touch probe 1 no positive edge value stored
1 Touch probe 1 positive edge position stored
2 0 Touch probe 1 no negative edge value stored
1 Touch probe 1 negative edge position stored
3to5 0 Reserved
6,7 — User-defined (e.g. for testing)
8 0 Touch probe 2 is switched off
1 Touch probe 2 is enabled
9 0 Touch probe 2 no positive edge value stored
1 Touch probe 2 positive edge position stored
10 0 Touch probe 2 no negative edge value stored
1 Touch probe 2 negative edge position stored
111013 0 Reserved
NOTE Bit 1 and bit 2 are set to 0, when touch probe 1 is switched off (object
60B8, bit 0 is 0,). Bit9 and 10 are set to 0, when touch probe 2 is switched
off (object 60B8, bit 8 is 0,).

NOTE The value definitions for bit 1 (value 1), bit 2 (value 1), bit 9 (value 1), bit 10
(value 1) were false in IEC 61800-7-201:2015 and were corrected in this profile

specification.

Table 147 - Object description
Attribute Value
Index 60B9,
Name Touch probe status
Object code Variable
Data type Unsigned16
Category Optional

Table 148 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range See Table 146
Default value No




6.5.33. Object 60BAh: Touch probe 1 positive value

This object shall provide the position value of the touch probe 1 at positive edge.
The value shall be given in user-defined position units. Table 149 specifies the object
description, and Table 150 specifies the entry description.

Table 149 - Object description

Attribute Value

Index 60BA,

Name Touch probe 1 positive edge
Object code Variable

Data type Integer32

Category Optional

Table 150 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Integer32
Default value No

6.5.34. Object 60BBh: Touch probe 1 negative value

This object shall provide the position value of the touch probe 1 at negative edge.
The value shall be given in user-defined position units. Table 151 specifies the
object description, and Table 152 specifies the entry description.

Table 151 - Object description

Attribute Value
Index 60BA,
Name Touch probe 1 positive edge
Object code Variable
Data type Integer32
Category Optional

Table 152 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Integer32
Default value No




6.5.35. Object 60BCh: Touch probe 2 positive value

This object shall provide the position value of the touch probe 2 at positive edge.
The value shall be given in user-defined position units. Table 153 specifies the
object description, and Table 154 specifies the entry description.

Table 153 - Object description

Attribute Value

Index 60BC,

Name Touch probe 2 positive edge
Object code Variable

Data type Integer32

Category Optional

Table 154 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Integer32
Default value No

6.5.36. Object 60BDh: Touch probe 2 negative value

This object shall provide the position value of the touch probe 2 at negative edge.
The value shall be given in user-defined position units. Table 155 specifies the
object description, and Table 156 specifies the entry description.

Table 155 - Object description

Attribute Value
Index 60BD,
Name Touch probe 2 negative edge
Object code Variable
Data type Integer32
Category Optional

Table 156 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Integer32
Default value No
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6.5.37. Object 60C2h: Interpolation time period

This object shall indicate the configured interpolation cycle time. The interpolation
time period (sub-index 01h) value shall be given in 10(interpolation time index)
s(econd). The interpolation time index (sub-index 02h) shall be dimensionless.

Table 215 specifies the object description, and Table 216 specifies the entry description.

Table 215 - Object description

Attribute Value

Index 60C2,

Name Interpolation time period

Object code Record

Data type Interpolation time period record (0080h)

Category Conditional: mandatory if ip, csp, csv or cst mode is supported

Table 216 - Entry description

Attribute Value

Sub-index 00,

Description Highest sub-index supported
Entry category Mandatory

Access C

PDO mapping See /CiA402-3/

Value range 02,

Default value 02,

Sub-index 01,

Description Interpolation time period value
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/

Value range Unsigned8

Default value 01,

Sub-index 02,

Description Interpolation time index
Entry category Mandatory

Access rw

PDO mapping See /CiA402-3/

Value range —128 to +63 (80, to 3F,)
Default value -3 (FD,)




6.5.38. Object 60D0h: Touch probe source

This object shall provide the source of the touch probe functions. Table 157
specifies the value definition, Table 158 specifies the object description, and Table

159 specifies the entry description.

Table 157 - Value definition
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Value Definition(Input Source)
0 ORG Switch
1 Extend User Input1(IN6)
2 Extend User Input2(IN7)
3 Z phase Signal

Table 158 - Object description

Attribute Value

Index 60D0,

Name Touch probe source
Object code Array

Data type Integer16

Category Optional




Table 159 - Entry description

Attribute Value
Sub-index 00,
Description Highest sub-index supported
Entry category Mandatory
Access C
PDO mapping See /CiA402-3/
Value range 01h to FE,
Default value No
Sub-index 01,
Description Touch probe 1 source
Entry category Mandatory
Access ro
PDO mapping See /CiA402-3/
Value range See Table 157
Default value No
Sub-index 02,
Description Touch probe 2 source
Entry category Optional
Access ro
PDO mapping See /CiA402-3/
Value range See Table 157
Default value No

to
Sub-index FE,
Description Touch probe 254 source
Entry category Optional
Access ro
PDO mapping See /CiA402-3/
Value range See Table 157

Default value

No
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6.5.39. Object 60D5h: Touch probe 1 positive edge counter

This object shall provide a continuous counter that is incremented with each positive
edge at touch probe

1. The counteris only valid if the touch probe input is enabled

(60B8h, bit 0 = 1b). For single event measuring only the value of bit 0 shall be evaluated.
For continuous measuring the value is an unsigned 16-bit value with overflow.

Table 168 specifies the object description, and Table 169 specifies the entry description.

Table 168 - Object description

Attribute Value
Index 60D5,
Name Touch probe 1 positive edge counter
Object code Variable
Data type Unsigned16
Category Optional
Table 169 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Unsigned16
Default value No

6.5.40. Object 60D6h: Touch probe 1 negative edge counter

This object shall provide a continuous counter that is incremented with each negative
edge at touch probe

1. The counter is only valid if the touch probe input is enabled

(60B8h, bit 0 = 1b). For single event measuring only the value of bit 0 shall be evaluated.
For continuous measuring the value is an unsigned 16-bit value with overflow.

Table 170 specifies the object description, and Table 171 specifies the entry description.

Table 168 - Object description

Attribute Value
Index 60D6,
Name Touch probe 1 negative edge counter
Object code Variable
Data type Unsigned16
Category Optional
Table 171 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Unsigned16
Default value No




6.5.41. Object 60D7h: Touch probe 2 positive edge counter

This object shall provide a continuous counter that is incremented with each positive
edge at touch probe

2. The counter is only valid if the touch probe input is enabled (60B8h, bit 8 = 1b).

For single event measuring only the value of bit 0 shall be evaluated. For continuous
measuring the value is an unsigned 16-bit value with overflow.

Table 172 specifies the object description, and Table 173 specifies the entry description.

Table 172 - Object description

Attribute Value
Index 60D7,
Name Touch probe 2 positive edge counter
Object code Variable
Data type Unsigned16
Category Optional
Table 173 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Unsigned16
Default value No

6.5.42. Object 60D8h: Touch probe 2 negative edge counter

This object shall provide a continuous counter that is incremented with each negative
edge at touch probe

2. The counter is only valid if the touch probe input is enabled (60B8h, bit 8 = 1b).

For single event measuring only the value of bit 0 shall be evaluated. For continuous
measuring the value is an unsigned 16-bit value with overflow.

Table 174 specifies the object description, and Table 175 specifies the entry description.

Table 174 - Object description

Attribute Value
Index 60D8,
Name Touch probe 2 negative edge counter
Object code Variable
Data type Unsigned16
Category Optional
Table 175 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Unsigned16
Default value No




6.5.43. Object 60E3h: Supported homing methods

This object shall provide the supported homing methods of the drive. Table 134
specifies the value definition. Table 137 specifies the object description, and Table
138 specifies the entry description.

Table 137 - Object description

Attribute Value
Index 60E3,
Name Supported homing methods
Object code Array
Data type Integer8
Category Optional
Table 138 - Entry description
Attribute Value
Sub-index 00,
Description Highest sub-index supported
Entry category Mandatory
Access C
PDO mapping See /CiA402-3/
Value range 01h to FE,

Default value

Manufacturer-specific

Sub-index 01,
Description 1st supported homing method
Entry category Mandatory
Access C
PDO mapping See /CiA402-3/
Value range See Table 134
Default value % 37d
Attribute Value
Sub-index 02,
Description 2nd supported homing method
Entry category Optional
Access C
PDO mapping See /CiA402-3/
Value range See Table 134
Default value Manufacturer-specific
to
Sub-index FE,
Description 254th supported homing method
Entry category Optional
Access C
PDO mapping See /CiA402-3/
Value range See Table 134

Defaulz value

Manufacturer-specific
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6.5.44. Object 60F4h: Following error actual value

This object shall provide the actual value of the following error. The value shall be
given in user-defined position units. Table 191 specifies the object description, and
Table 192 specifies the entry description.

Table 191 - Object description

Attribute Value
Index 60F4,
Name Following errror actual value
Object code Variable
Data type Integer32
Category Optional
Table 192 - Entry description
Attribute Value
Sub-index 00,
Access ro
PDO mapping See /CiA402-3/
Value range Integer32
Default value No

6.5.45. Object 60FDh: Digital inputs

This object shall provide digital inputs. This object shall represent the logical input
levels.

Figure 103 specifies the object structure.
NOTE In IEC 61800-7-201:2015 this object was wrongly dedicated for physical input
levels and corrected to logical input levels in this profile specification.

31 16 15 4 3 2 1 0

Manufacturer-specific | reserved | interlock [ home switch | positive limit switch | negative limit switch

MSB LSB

Figure 103 - Object structure

Bit 3 (interlock) provides the state of the interlock input. If the logical input signal
changes to not activated, the drive shall enter the switch on disabled or fault

reaction active state. This means the power stage of the drive is disabled and locked
against switching on.

Table 343 specifies the values.



Table 343 - Value definition

Field Value | Definition
negative limit switch Ob | Negative limit switch not reached
1b Negative limit switch reached
positive limit switch Ob Positive limit switch not reached
1b | Positive limit switch reached
home switch Ob Home switch not reached
1b Home switch reached
interlock Ob | Interlock not activated
1b Interlock activated
reserved (each bit) Ob | Reserved
Manufacturer-specific | Ob [ Function not activated
(each bit) 1b | Function activated

NOTE The value definition for “reserved” and “manufacturer-specific” fields from
this table in IEC 61800-7-201:2015 was specified more exactly in this profile

specification.

Table 344 specifies the object description and Table 345 specifies the entry description.

Table 344 - Object description

Attribute Value

Index 60FD,

Name Digital inputs
Object code Variable
Data type Unsigned32
Category Optional

Table 345 - Entry description

Attribute Value
Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range Unsigned32
Default value no




6.5.46. Object 60FEh: Digital outputs

This object shall command the digital outputs. This object shall represent the logical
output levels. Figure 104 specifies the structure of sub-index 01h. Table 346 specifies
the values for sub-index 01h. Table 347 specifies the values for sub-index 02h.

NOTE In IEC 61800-7-201:2015 this object was wrongly dedicated for physical output
levels and corrected to logical output levels in this profile specification.

31 16 15 1 0
Manufacturer-specific reserved set brake
MSB LSB

Figure 104 - Structure of sub-index 01h

NOTE The title of this figure in IEC 61800-7-201:2015 was corrected in this profile
specification.

Table 346 - Value definition for sub-index 01,

Field Value | Definition

set brake 0, | Switch off/do not set brake
1, Switch on/set brake

reserved (each bit) 0, Reserved

Manufacturer-specific | 0, Switch off

(each bit) 1 Switch on

NOTE The title and the content of this table in IEC 61800-7-201:2015 was corrected in
this profile specification.

Table 347 - Value definition for sub-index 02h

Field Value | Definition
Each bit 0, | Disable output
1 Enable output

b

NOTE In IEC 61800-7-201:2015 no value definition for sub-index 02h was defined.
It was added in this profile specification.




Table 348 - Object description

Attribute Value

Index 60FE,

Name Digital outputs
Object code Array

Data type Unsigned32
Category Optional

Table 349 - Entry description

Attribute Value

Sub-index 00,

Description Highest sub-index supported
Entry category Mandatory

Access C

PDO mapping See /CiA402-3/

Value range 01h or 02,

Default value

Manufacturer-specific

Sub-index 01,
Description Physical outputs
Entry category Mandatory
Access rw

PDO mapping See /CiA402-3/
Value range Unsigned32
Default value 0000 0000,
Sub-index 02,

Description Bit mask

Entry category Optional
Access rw

PDO mapping See /CiA402-3/
Value range Unsigned32
Default value 0000 0000,
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6.5.47. Object 6502h: Supported drive modes

This object shall provide information on the supported drive modes. Figure 7
specifies the value structure, Table 60 specifies the value definition, Table 61

specifies the object description, and Table 62 specifies the entry description.

This product value is 0x01A5.

31 1615 14 13 12 M 10 9 8 7 5 4 3 2 1 0
msm | r |csvaf|cspaf | pvaf |ppaf |cstca |cst [csv|csp |ip | hm |hmaf | tq | pv |Vl | pp
MSB Figure 7 - Value structure LSB

Table 343 - Value definition

Fielda Bit Value | Description

pp: profile position 0 0, Not supported
1, Supported

vl 1 0, Not supported
1 Supported

pv 2 0, Not supported
1 Supported

tq 3 0, Not supported
1, Supported

hmaf 4 0, Not supported
1 Supported

hm 5 0, Not supported
1 Supported

ip 6 0, Not supported
1, Supported

csp 7 0, Not supported
1, Supported

csv 8 0, Not supported
1, Supported

cst 9 0, Not supported
1, Supported

cstca 10 0, Not supported
1, Supported

ppaf 11 0, Not supported
1, Supported

pvaf 12 0, Not supported
1, Supported

cspaf 13 0, Not supported
1, Supported

csvaf 14 0, Not supported
1, Supported

r 15 0, Reserved

ms: manufacturer-specific mode |16 to 31 0, Not supported
1, Supported




Table 61 - Object description

Attribute Value

Index 6502,

Name Supported drive modes
Object code Variable

Data type Unsigned32

Category Mandatory

Table 62 - Entry description

Attribute Value

Sub-index 00,

Access ro

PDO mapping See /CiA402-3/
Value range See Figure 7

Default value Manufacturer-specific

6.6. BB EmE =G

6.6.1. Object 2001h: VSTART

Sub PDO Value Default
Index |index|Name Type | Access |SAVE [Mapping Range Value
2001h| 0 |VSTART | U32 RW Yes No 0~262143(DEC) 00,
The detail description please refer to 5.4.3.(Unit: ustep/s)
6.6.2. Object 2002h: VSTOP
Sub PDO Value Default
Index |index|Name | Type [ Access|SAVE |Mapping Range Value
2002h| 0 [VSTOP | U32 Yes No 10~262143(DEC) 0A,

Recommend minimum value is 10.

The detail description please refer to 5.4.3.(Unit: ustep/s)
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6.6.3. Object 2003h: V1

Sub PDO Value Default
Index |index|Name |[Type [ Access |SAVE |Mapping Range Value
2003h|( 0 [V1 U32 [ RW | Yes No 0~1048575(DEC) 00,
The detail description please refer to 5.4.3.(Unit: ustep/s)
6.6.4. Object 2004h: Al
Sub PDO Value Default
Index |index|Name |Type [ Access|SAVE |Mapping Range Value
2004h|( 0 [A1 U32| RW | Yes No 0~65535(DEC) 00,
The detail description please refer to 5.4.3.(Unit: ustep/s?)
6.6.5. Object 2005h: D1
Sub PDO Value Default
Index [index |Name Type | Access |SAVE [Mapping Range Value
2005h| 0 |D1 U32 | RW | Yes No 0~65535(DEC) 01,
Recommend minimum value is 1.
The detail description please refer to 5.4.3.(Unit: ustep/s?)
6.6.6. Object 2006h: TZEROWAIT
Sub PDO Value Default
Index |index | Name Type | Access |SAVE [Mapping Range Value
2006h| O |TZEROWAIT|[U16 [ RW | Yes No |0~65535(DEC)| 00,
The detail description please refer to 5.4.3. (Unit: 0~2s / 0~65535)
6.6.7. Object 2007h: IHOLD
Sub PDO Value Default
Index |index |Name Type | Access [SAVE |Mapping Range Value
2007h| 0 |IHOLD U8 RW | Yes No 1~100(DEC) 00,

This Object is for setting the motor lock in current position’ s current percent value.
Unit: 100%. (max 100% = 3.1 Arms)
The higher value was set, the motor will become hot.
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6.6.8. Object 2008h: IRUN

Sub PDO Value Default
Index |index|Name |Type | Access|SAVE |Mapping Range Value
2008h| O [IRUN us RW | Yes No 1~100(DEC) 00,

This Object is for setting the motor execute movement’ s current percent value.
Unit: 100%. (max 100% = 3.1 Arms)
The higher value was set, the motor will become hot.

6.6.9. Object 2009h: IHOLDDELAY

Sub PDO Value Default
Index [index |Name Type | Access [SAVE |Mapping Range Value
2009h| O (IHOLDDELAY| U8 RW | Yes No 0~15(DEC) 00

h

Controls the number of clock cycles for motor power down after a motion.
O:instant power down.

1~15:Delay per current reduction step in multiple of 228 clocks.

The smooth transition avoids a motor jerk upon power down.

6.6.10. Object 200Ah: Encoder Resolution(CloseLoop Only)

Sub PDO Value Default

Index [index |Name Type | Access |SAVE [Mapping Range Value

200Ah| 0 [Encoder Resolution|U32 | RW | Yes No 500~ 9600
100000(DEC)

This Object sets the encoder resolution. (Unit: ustep counts)

6.6.11. Object 200Bh: Ref_logic_level

Sub PDO Value Default
Index |index | Name Type | Access [SAVE [Mapping| Range Value
200Bh| 0 |Ref _logic level| U8 RW | Yes No |0~1(DEC) 00

This Object sets Logic of Refence Switch input signals, include ORGIN, LIMIT+ and LIMIT-.

h

Value Definition
0 Low active
1 High active
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6.6.12. Object 200Ch: EMI_logic_level

Sub PDO Value Default
Index |index |Name Type | Access [SAVE |Mapping Range Value
PO0Ch| O |EMI_logic level [ U8 RW | Yes No 0~1(DEC) 00h
This Object sets Logic of Emergency button input signals.
Value Definition
0 Low active
1 High active
6.6.13. Object 200Dh: Unit mode
Sub PDO Value Default
Index [index |Name Type | Access |SAVE [Mapping Range Value
P00Dh| O |Unit mode us RW No 0~1(DEC) -
This object is setting PID controller or not (only for CSP mode)
Unit Mode type Value
CSP mode without PID controller 0
CSP mode with PID controller 1
6.6.14. Object 200Eh: Homing offset data
Sub PDO Value Default
Index [index |Name Type | Access |SAVE [Mapping Range Value
200Eh| O |Unit mode us RW | Yes No |-2147483648~ 00h
2147483647
This Object sets Homing offset data of Homing function. (Unit: ustep)
More detail please refer to 6.5.18.
6.6.15. Object 200Fh: Limit stop method
Sub PDO Value Default
Index |index | Name Type | Access [SAVE [Mapping| Range Value
200Fh| 0O |Limit stop method| U8 RW | Yes No 0~2(DEC)[ 00,

This Object sets the stop method when the LIMIT Switch is been triggered .

Value Definition
0 Ignore the signal
1 Slow deceleration and stop
2 Emergency stop
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6.6.16. Object 2010h: Break delay

Sub PDO Value Default
Index |index |Name Type | Access [SAVE |Mapping Range Value
2010h| O |Break delay us RW | Yes No 0~1000(DEC) 00,
This Object sets the break function delay time. (Unit: ms)
6.6.17. Object 2011h: Slowdown deceleration

Sub PDO Value Default
Index |index [ Name Type | Access [SAVE [Mapping| Range Value
2011h| 0 |Slowdown deceleration| U32 | RW | Yes No |1~4291468| 00,

(DEC)

This Object sets the deceleration of the slowdown stop method. (Unit: ustep/s?)

6.6.18. Object 2012h: Limit Switch direction exchange

Sub PDO Value Default
Index [index [ Name Type|Access |SAVE [Mapping Range Value
2012h| O | Limit Switch direction | U8 | RW | Yes No 0~1(DEC) 00,
exchange
Value LIMIT Switch LIMIT Switch Software Status
0 LIMIT + LIMIT +
LIMIT - LIMIT -
1 LIMIT + LIMIT -
LIMIT - LIMIT +
6.6.19. Object 2013h: MicroStepResolutionSelection
Sub PDO Value Default
Index |index | Name Type|Access |SAVE [Mapping| Range Value
2013h| O [Micro Step Resolution| U8 [ RW | Yes No 0~8 0
Selection

This object is setting micro step resolution of motor driver.

MicroStepResolution type Value
256 0
128 1
64 2
32 3
16 4
8 5
4 6
2 7
1 8
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6.6.20. Object 2014h: CSP_PID_Controller_P
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Sub PDO Value Default
Index |index| Name Type|Access |SAVE [Mapping| Range Value
2014h| 0 |[CSP_PID_ ui6| RW | Yes No 0~65535 176
Controller P

This object is setting P gain of CSP PID Controller (only available when Unit mode = 1).

6.6.21. Object 2015h: CSP_PID_Controller_|

Sub PDO Value Default
Index |index| Name Type|Access |SAVE [Mapping| Range Value
2015h| 0 |[CSP_PID_ ui6| RW | Yes No 0~65535 0
Controller_|

This object is setting | gain of CSP PID Controller (only available when Unit mode =1).

6.6.21. Object 2016h: CSP_PID_Controller_D

Sub PDO Value Default
Index |index| Name Type|Access |SAVE [Mapping| Range Value
2016h| 0 |[CSP_PID ui6| RW | Yes No 0~65535 707
Controller_ D

This object is setting D gain of CSP PID Controller (only available when Unit mode = 1).

B 7. e RS

HIERE:

R 7~ HER EHNME | FHERE
V0.0 2021-11-22 - EREREEE 2
V0.1 2021-07-21 Xt B

1.EtherCATHRE Z M EHT
2.EtherCATHERAR sA4E = S E SR T8 2 RIS AT
3@ {4 0x1018:Identity Z fH it B #

4.PDO Mapping#{4 5K Z #it E

1.ERBIECE Y 0x6066:Following error time out#ig it
2.EBBHEC BYIF: 0x6068:Position window timeFf i it
3.EBEIECE Y4 0x6080: Max motor speed it

106



2\ SIHEERRRBBIRAOS

GMT GLOBAL INC. www.gmtglobalinc.com

AT -

513004 LR L 4BE B8 —F3575% 504009 BETILRAFEKMERERI4ES 5 AR

TEL : +886-4-828-2825 TEL : +886-4-768-8328 REMLLEABLRZARAT (FTAF) )
FAX : +886-4-828-5215 FAX : +886-4-768-8314 ERAREHHERKETXE 8 SR
E-mail : gmt@gmt.tw 2RI EAE | 400-770-6066

=] REEEEFT bln=d=E30
JGERE ¥R (T)+86-769-8671-8568 (F)+86-769-8671-8567 (T)+86-40-0770-6066
(T)+886-3-452-9922 (F)+886-3-463-6060 ERERE TRERERER—RRZENE B1 & 1109 bR mERG &SRS/ B 13765%105%181018%F
320016k 5] 7 A 8 5k e S T P % — B 2865 1518 2 7
(BIFRGRLE R SRlee) BLUIEHR
(T)+86-512-5706-8646 (F)+86-512-5706-7646 KEMWER
FEPE R IHLRLUTAHERIIILE 335 SE{CEPEEE 99 11 8 (T)+86-13-30-211-7506
(T)+886-6-270-3518 (F)+886-6-270-3510 12 805 X (EHWES ) KENE S ERMEES AU RERS85RRIEAE 10062

717021 BRTH{-BEXER=FL 428 & 53 F 22 5
HEMER
(T)+86-27-8755-1037
AR ETIERHZEEEHINC-1-902-1



	20230605(1)P-SERVO 說明書
	20230530(2)P-SERVO 說明書

