UNIMOTION

Manual
Closed Loop Stepping System Manual
STDF EC EtherCAT







UNIMOTION
TABLE OF CONTENTS

1 Product specification 11
1.1 Model NAMING......cccoeeeeeeeee e e e e e e e e e e e e e e e e e e s s mmn s eaeseeeeeennnnnnsnnaaeeeeennnnnnnn 11
7 (e o (1T Qe [T =T T T o 11
1.3  EtherCAT specifiCations..........cueeeuuiiiiiii e e e e e e e e e e s e e nnnnnan 12
1.4  Drive specification............ccoooiiiiimmciie e e e e e e e e e e e e e e e e e e e e m e e e e e e e e nnnnnn 13
2 Installation 14
2.1  Precautions of installation ..............oooiieeeeiiiiiiii e 14
2.2  System configuration (only for motor sizes 42 and 56)............cccccceeeerrrreccccccnnennnn. 15
2.3  External wiring diagram .............ccoooiiiiimmmccree e e e e e e e e e 16
2.4 Appearance and Part NAME............cceeeeeeeeemmmmmmmmemmmmmnneeeneeeneneneneneesnenennnnnnnnnnnsnnnnnnnnns 17
2.4.1 EENEICAT ID ..ottt ettt e e e et e et e eaae e 17
2.4.2  EtherCAT statUS LED.........ccouiiiiieeiiiee et 18
2.4.3  EtherCAT communication connection (CN5, CNB6).............ccoeevuieiiiieiiecieceece e 20
p 2 O N L @ B 0o T g o T=To1 o] o (01 I S 21
2.4.5  Encoder CONNECLOT (CN2)........oiiiiiiiieiiiecie ettt nas 22
2.4.6  Motor CONNECIOr (CN3B) ....cuiiiiiiieiie ettt sbe e eneeenas 22
2.4.7  Power CONNECTON (CNZ).......ooeiieieieeie ettt 23
3 EtherCAT Communication 24
3.1  CAN application protocol over EtherCAT............cooeemimmmmmmmmmmmmmmeeeeeeeeeeeeeeeeeeeeeeeeneenees 24
3.1.1 (0] o] [=To3 i [Tox o] g F- Y/ SRR 24
3.1.2  MailboX COMMUNICAtION ......eiiiiiie et 24
3.1.3  Process data COmMmMUNICAtION............cccuuiiiiuiiiiiie e 25
R R 0 [0V F-ToT o713 T TR 25
3.2.1 (D10 B V=TT o1 o SR 25
I8 A o [0 X T [ o BT RR 26
3.3  EtherCAT State Machine ............ccoiiiiiiiiceccer e e e s 26
R BV 1o 1 100 T2 LT T 27
3.4.1 =T LU o TSP 28
4.2 SMEVENT.......oi et a e aareerae 28
3.4.3 DL O3V oo Y =T o | PSP 28
3.5 EtherCAT Slave Information .............ocoeeemeuiiiiiiiiirceccrce e e 28
4 CiA 402 Drive Profile 29
4.1  Drive Status CONEIOl........ccoeeeiiiiiiieiiiiieieieeeieeeeeeeeeeeeeterereeerererereneeeneneeenenennnnnennnnnnnnns 29
B2 =1 o 0o T - 32
Z: 3t T Y [ To (=000 0T oY= =1 (o 1 34
4.4 Cyclic synchronous position Mode.............ccoiiiiiiiiiemmiiirir e 34
4.4.1 DEfINITION ..ottt 34
4.4.2  Related ObJECTS. ..o 35

3/108



UNIMOTION

4.4.3  Control word and Status WOrd ............ccouiiiiiiiiiiic e 35
4.5 Profile position MOde.........ccoeuueiiiiiiiiieeccrr e ————— 36
4.5.1 D=1 1T T To] o SRR 36
452  Related 0DJECES.......oeeiiieie e 37
4.5.3  Control word and Status WOrd ............coouiiiiiii i 38
4.5.4  Position movement Method...........ccooioiii i 40
S o T 411 o N o - 45
4.6.1 D=1 1T V1T o SRR 45
4.6.2  Relative 0DJECTS ......eiiii e 45
4.6.3  Control word and status WOrd ............ccceiiiiii i 46
4.6.4  Origin Search Method ............ooouiiiiiii e 47
L B A 1o 11T 8 o o o - 54
4.7.1 B L] {1 a1 (o) o RS RRRROSURR 54
4.7.2  Related ODJECTS. ....c.iiiiiiii e e 54
4.7.3  Touch Probe Status and Control ............cc.ooiiiiiii i 54
4.8 Digital Input and OULPUL .............iiieiieeeece e e e e e e e s 56
4.8.1 D121 1T V1] o SRR 56
4.8.2  Related ODJECTS ....ueiiiiiiie ettt ree 56
e B U L 1= g I/ O TSP STRRR 56
4.8.4  ORIGIN and LIMIT INPUL ....cviiiiieiie ettt 57
4.8.5  BRAKE QUEPUL ....ooiiiiiic ettt ettt e s et esnse e e e snneenee 57
5 Operation 58
5.1  Operation SEQUENCE..........cceemuiieieecceeeeecmeeeeremeaaeeenmaseeeenmnssernnnsssseennnsnsernnnnssseennnn 58
L0 Y 1 o U PP 58
5.2.1 Ta T =11 F=1 10T o PO RRRRORRR 58
T2 A 1 1 13 Vo PO USSR 58
5.2.3 L o 10 {0 7o 1= 58
I A S L@ 1V F- 1o o o T T SRR 59
5.2.5  Set CommUNICAtiON STAtUS.........cccuiiiiiiiiciie e 59
L O 0 =1 £ 1T o R 59
5.3.1 Drive Status CONTIOL..........veiiiieeeeee e e et 59
B5.3.2  SEEMOE ... 59
5.3.3 St OPEIAtION....oiiiiiiii ettt ne e 59
5.3.4  Movement COMMANG...........c..oeiiiiiiie et e e es 60
5.3.5 CheCK StatUS .....coeeeiiieeeeeee e 60
5.4 Drive Setting AdJustment .............euiiiiiiiiieecce e 60
5.4.1 Change Rotation DIir€CHION.........c..eiiiiie et 60
542 Change 1/0 Signal Level...........coiiiiiiiieee e 60
6 EtherCAT Object Dictionary 62
6.1 Indication Type of Objects.........cccoeiiiiiiiiiiiii e 62
6.1.1 INdEX aNA SUD-INAGX.........eeeieieeeeee et e et e e 62
6.1.2 =T 0 0 TSRO UPUPRPIOt 62

4/108



6.1.3
6.1.4
6.1.5
6.1.6
6.1.7
6.1.8
6.1.9
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6
6.2.7
6.2.8
6.2.9
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.4
6.4.1
6.4.2
6.4.3
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
6.5.6
6.5.7
6.5.8
6.5.9
6.5.10
6.5.11
6.5.12
6.5.13
6.5.14
6.5.15

UNIMOTION

D F: 1= T I o1 TP PPPPTRPOPPR 63
AACCESS ..ottt e e e 63
SAVE ..ttt Rttt et en ettt e ene e Rt e et eneeene e teenee e 63
(D T0 I V=TT 113 o IO 63
CONSTANT VAU ...ttt ee e e 63
Valu@ RANGE ...t ettt 63
DefaUlt ValUE ...ttt ae s 64
Communication ObJeCt..........cooeeneeeiii e e e e e e e e s e e e e e e e e e e nnnnan 64
Object TOOON: DEVICE TYPE ...ttt ettt et snee e e eneee 64
Object TOOTh: EFrOr F@QISTON ... ..ottt eee 64
Object T008h: DEVICE NAME .........eeeiiiee ettt e 65
Object T009h: HardwWare VEISION..........cccuueeiiuieeeiie ettt 65
Object TOOAD: SOftWare VErSION .........ccoiiiiiie et 65
Object TOT0h: Store Parameters.........cceeiiiiiiieiie et 65
Object 1011h: Restore default parameters ...........ccccccvevieiiiiiie i 66
(0] o) [=Tod Qi WO =1 W o [=T o | {1 2SSOSR 66
Object TOFTh: Error SETHINGS ...oooveee et 67
PDO Mapping ObjJect.......... o eeeeeececeeeeeeeeeeeeeceeececeeeeeeeneeeeneenneennnennnnnenennnnnnnnee 67
Object 1600h: RXPDO-MaP 0......ooviiiieiiieieeieecieeie et enas 67
Object 160Th: RXPDO-MaAP T...cccieieiiiie ettt e nnnee e 68
Object TAOOh: TXPDO-MAP O.....cvvveiiieeiiiee ettt e snneeennnee e 69
Object TAOTHh: TXPDO-MAP 1. ..ottt 70
Object TCT2h: RXPDO @SSIGN....ccuiiiiiiiiieiiieaieeitie ettt snee e e snee e 71
Object TCT3h: TXPDO @SSIgN ...ccveveiiiee ettt eee et sstee e enae e e sneeeennneeen 71
Sync Manager ODBJECt ..........oooeeeeeiiii s r e e e e e e e e e e e e e e nnnnnn 71
Object TCOOh: SYNC MaNAgEr tYPE ....couvieiiieiieiie ettt eee e 71
Object TC32h: SM OULPUL PArameEter..........ooiuiiiiiiieeeie et 72
Object 1C33h: SM INPUL PAramMEer ........c.ooeiiieeciiee e 73
Drive Profile ObjJect ......... ..o e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeeee e e e e e eeeeneeenenenenenennnanan 73
Object 603FN: ErrOr COAE .......oiiiiiieiiiie et 73
Object 6040h: CoNtrol WOrd ...........ooiiiiieii e 74
Object 604Th: Status WOTd .......ooouiiiiiiieeie et 74
Object 605Ah: Quick stOp OPtIoN COUE ......ccuiiiiiieecie e 76
Object 605Bh: Shutdown option COde.........c.ooiiiiiiiiiicce e 76
Object 605Ch: Disable operation option Code............ccoceieiiiiiiiiiiiciiieecee e 76
Object 605Dh: Halt 0ption COde.........oooiiiiiiie e 77
Object 605Eh: Fault reaction option COe .........cuiiiiiiiiiii e 7
Object 6060h: Mode of OPeration ...........cccecocuiiiiiiiiiecieee e 78
Object 6061h: Mode of operation diSplay .........ccccceeiiiiiiiiiee e 78
Object 6062h: Position demand value..............cccoooiiiiiiii i 78
Object 6064h: Position actual value............c..oooiiiiiiiiie e 79
Object 6065h: Following €rror WiNAOW ...........ccocuiieiiiiiiiiie e 79
Object 6067h: POSItION WINAOW ........cooiiiiiiiiiie et 79
Object 606Bh: Velocity demand value..............cccoooiiiiiiii e 80




UNIMOTION

6.5.16
6.5.17
6.5.18
6.5.19
6.5.20
6.5.21
6.5.22
6.5.23
6.5.24
6.5.25
6.5.26
6.5.27
6.5.28
6.5.29
6.5.30
6.5.31
6.5.32
6.5.33
6.5.34
6.5.35
6.5.36
6.5.37
6.5.38
6.5.39
6.5.40
6.5.41
6.5.42
6.5.43
6.5.44
6.6
6.6.1
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.6.7
6.6.8
6.6.9
6.6.10
6.6.11
6.6.12
6.6.13
6.6.14

Object 606Ch: Velocity actual value............c..ooouiiiiiiiiiii e 80
Object 607A: Target POSITION .........cueeiiiiieciie e 80
Object 607Ch: HOme OffSet........c.ooiiiiiiceeee e 80
Object 607Dh: Software position liMit.............cccoeiiiiiiiiii e 81
ObjJect BO7TERN: POIAIITY.........iiiiiiiie et 82
Object 607Fh: Max profile VElOCITY ..........ccoiiiiiiiie e 82
Object 608Th: Profile VEIOCIY .........ccueviieieeceeeeeee e 82
Object 6083h: Profile acceleration ..............c.oooouvieiiiiiiiiicce e 82
Object 6084h: Profile deceleration ..............cccoooouiieiiiiiiiii e 83
Object 6098h: HOming Method............oooiiiiiiiiieece e 83
Object 6099h: HOMING SPEEAS........cvveiiiieceiee ettt 84
Object 609Ah: Homing acceleration............c..oooouvieiiiiiii e 84
Object 60B8h: Touch probe funCtioN...........ccoeiiiieiiiicce e 84
Object 60B9h: Touch probe Status...........cocveiiiiiiiiiie e 85
Object 60BAh: Touch probe 1 positive value...........cccccooveiviiiiiiece e 86
Object 60BBh: Touch probe 1 negative value ............ccccoeeviiiiii e 86
Object 60BCh: Touch probe 2 positive value...........cccccooveeviiiiiiicee e 86
Object 60BDh: Touch probe 2 negative value .............ccccoeeiiiiiiiiiiiiicccee e 87
Object 60C2h: Interpolation time Period............c.ccovviiiiiiiiiie e 87
Object 60D0h: TOUCH Probe SOUICE .........eeeiiiieciiee et 87
Object 60D5h: Touch probe 1 positive edge COUNter..........cccccocveeviieeiieecie e 88
Object 60D6h: Touch probe 1 negative edge counter.............ccceooeiiiiiieniesieeee 88
Object 60D7h: Touch probe 2 positive edge counter.............ccccceeevvieevieecciee e, 88
Object 60D8h: Touch probe 2 negative edge counter...........cccoccveevieeiiieeiiieesieens 89
Object 60E3h: Supported homing methods ..........cccceiviiiiiiii i 89
Object 60F4h: Following error actual value.............cc.cooveiiiiiiiiii e 90
Object 60FDh: Digital INPULS ......ccueiiiiiieie et 90
Object 60FEh: Digital OUTPULS .......ccociiieiiiiece e 91
Object 6502h: Supported drive MOdES .........c..oovviieiiie e 92
Manufacture specific Object ...........oooeeeeeeeiemimieeeeeeeeeeee e ee——————- 92
Object 200Th: SENSOrS I0GICS ......uiiiiiiiiieie e 92
Object 2002h: Reverse limit direCtion.............ccocviiiiiiiiiii i 93
Object 2003h: Limit stop method ..........ccoooiiiiiie e 93
Object 2005h: ENcoder reSOIULION .........c.coeiiuiiiiiiieiie e 94
Object 2006h: Start SPEEd .........ccii i 94
Object 2007h: RUN CUITENT ..o 94
Object 2008h: BOOSt CUITENT .........eoiiiiieiiiee e e e enee e nnnee e 95
Object 2009h: STOP CUITENT ..o 95
Object 200Ah: MOtOr NUMDET..........ccuiieiiie et 96
Object 200Ch: Reference resolution............c..ooocuiiiiiiiiiiie e 96
Object 200Dh: Position cONtrol gain...........cccveeiiiieiiie e 96
Object 200Eh: IN-pOSIION MOAE.........oiiiiiieiiiee et 98
Object 200Fh: Encoder filter tiImMe .........cc.veeiiuieiiieecee e 98
Object 2010h: Brake delay .........cccooiiiiiieiiece e 99

6/108



6.6.15
6.6.16
6.6.17
6.6.18
6.6.19
6.6.20
6.6.21
6.6.22
6.6.23
6.6.24
6.6.25

UNIMOTION

Object 201 Th: Digital input [eVels ..o 99
Object 2012h: Digital output leVels...........oooiiiii e 99
Object 2014h: Homing Torque Ratio ..........cceeeeiuiiiiiieccee e 100
Object 20TAR: PUSh IMOAE .......coeeeeeeeee e 100
Object 2018h: Internal Current Value ...........c.coooiiiiiiiiiie e 101
Object 201Bh: Limit Deceleration ............cccooioiiriieiie e 101
Object 2020h: Error code history Setting.........cccoeeeiieiiiiiiiieeceeeeee e 101
Object 202Th: Error code hiStOry .........cocueiiiiiieiie e 102
Object 2025h: Lifetime RECOId ..........ooouiiiiiiiieie e 103
Object 2030h: Advanced SettiNgS.......ccooiiiiiiieiie e 105
Object 203Th: ENCOder COUNt EITON ..........eeeeieeeeiie e 106

7/108



UNIMOTION

Warning

If the user does not properly handle the product, the user may get seriously or slightly
injured and damage may occur to the machine.

Danger

If the user does not properly handle the product, a dangerous situation (such as an electric
shock) may occur resulting in death or serious injuries.

Information
Necessary information and/or extra attention required for operation.

Precaution is advised when operating and handling the equipment. Serious consequences
may occur, depending on the situation.
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Check the product

Warning
Check the product for damaged or missing components. If this is the case, the machine
may get damaged or the user may get injured.

Installation

Warning

Handle with caution, damage to the product or injury to the handler may occur if dropped.
Use non-flammable materials (such as metal) where the product is to be installed, to
reduce any fire hazards.

When installing several units of STDF EC drives in a sealed place, install a cooling fan to
keep the ambient temperature below 50 °C. Fire or other kinds of heat-related accidents
may occur due to overheating.

Danger
The process of installation, connection, operation, checking and repairing should be done
by a qualified person.

Connecting cables

Warning

Keep within the rated input voltage of the drive. If exceeded, fire or other kinds of accidents
may occur.

Please follow the wiring diagram for the cable connection. Disregard, and fire or other kinds
of accidents may occur.

Danger

Before connecting the cables, please check that the input power is OFF. Otherwise, a fire
or other kind of accidents may occur.

The case of STDF EC drive is insulated from the ground of the internal circuit with a
condenser so please ground the product, otherwise, an electric shock or fire may occur.

Operation and setting

Warning

If a protection function (alarm) occurs, firstly remove its cause and then release (alarm
reset) the protection function. If you continue the operation without removing the root of
the cause, the machine may get damaged or the user injured.

Switch all input signals to OFF before supplying the input voltage to the drive. Fail to do so
and the motor will keep running causing damage to the machine or injury to the user.

All parameter values of the STDF EC drive are set by default factory setting value. Change
this value after reading this manual thoroughly. Otherwise, the machine may get damaged
or other kinds of accidents may occur.
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Check and repair

Stop the power supply to the main circuit and wait for a while before checking or repairing
the STDF EC drive. Electricity remaining in the capacitor may cause electric shock. Do not
change cabling while the power is supplied, otherwise, the user may get injured or the
product may get damaged.

Do not take apart the product. Electric shock may occur. After-sales service does not apply
to any product that has been taken apart.
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UNIMOTION
1 PRODUCT SPECIFICATION

1.1 Model naming

Stepper Drive J

For motor size:
-28
-42
-56
-86

Voltage:
-A: 24V
- B: 40-70V

Communication:
- EC: EtherCAT

Figure 1-1: Model naming.

1.2 Product dimension

B 127 _
B | @
<
= v
ok ~ gg i s i
Y
B 134 _
26,5 . 127 -
A [T ol [ l ©
<
~
I Y
1 B vy Ly —
!ll[ B L — i
=1 — —
P - —— ——
—— —
) —— ——
% = 5 —
= D —— =
L —— ~ L = )

Figure 1-2: Dimensions of the STDF A EC drive.
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1.3 EtherCAT specifications

Communication type

Physical layer

ECAT device ID

Topology

Support protocol

Control profile

Supported operation mode

Distributed clock

Processing data

Table 1-1: Communication specifications.

EtherCAT

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

Set configured station alias by ECAT ID switch: 0 ~ 99
Set physical address at master: 1 ~ 65535

Line (structured by products only)
Tree, star (when using a switch hub)

CoE (CANopen application protocol over EtherCAT)
FoE (File access over EtherCAT)
CiA 402 drive profile (IEC618007)

Cyclic synchronous position mode
Profile position mode
Homing mode

Free run, SM event, DC SYNC event
(minimum cycle time: 250 ps)

Configurable PDO mapping
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1.4 Drive specification

Model

Input voltage

Control method

Current consumption

Operating
conditions

Function

1/0 Signal

Ambient
temperature

Humidity

Vib. Resist.
Rotation speed

Resolution [ppr]

Protection
functions

LED Display

Input signals

Output signals

Table 1-2: Drive specifications.

STDF AEC
24VDC +10 %

Closed loop control with 32 bit MCU

Max. 500 mA (except motor current)

Inuse:0~50°C

In storage: 20 ~ 70 °C

In use: 35 ~ 85 % RH (non-condensing)

In storage: 10 ~ 90 % RH (non-condensing)
0.5G

0 ~3000 rpm

500 ~ 100000 (selectable by parameter)

Over Current Error, Over Speed Error, Position Tracking
Error, Over Load Error, Over Temperature Error, Over
Regenerated Voltage Error, Motor Connect Error, Encoder
Connect Error, In-Position Error, ROM Error, Position
Overflow Error

Power status, In-Position status, Servo-On status, Alarm
status

3 dedicated input (LIMIT+, LIMIT-, ORIGIN)

7 user inputs (Photocoupler Input)

Brake
6 user outputs (Photocoupler Output

13/108
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2.1 Precautions of installation

1. This product is designed for indoor usage with an ambient temperature of 0 ~ 55 °C.
2. If the temperature of the case reaches 50 °C, ventilate the outside of the case to cool down.
3. Do not install this product in direct sunlight, near magnetic or radioactive objects.

4. If more than 2 drives are installed next to each other, maintain at least 50 mm of vertical
and 20 mm of horizontal distance between two drives.

50

20

L ' L '
e

(el ool ez sy e [E L =

| PWR | MOTOR | ENCODER | IN / OUT PWR | INP | SON | ALM. [PWR | MOTOR | ENCODER | IN / OUT WA INP - SON | ALM |

Figure 2-1: Vertical/parallel mounting of the drives.
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2.2 System configuration (only for motor sizes 42 and 56)

EtherCAT Master

5) EtherCAT cable

m=an LU -
| 5) EtherCAT cable i
Input / Output

[
- U0 ]

[
:] @ LIMIT= ORIGIN LIMIT+

ECATIN

e 3 dedicated inputs and 7 user inputs
e 6 user outputs, Brake

ECAT ID

1) Signal cable - STCFSEC02 )

2) Encoder cable - STCF E

IN / OUT

3) Motor cable - STCF M

( Input DC Power |
4) Power cable - STCF P 02 j

PWR | MOTOR | ENCOOER |

Figure 2-2: System configuration diagram of the STDF EC. *
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2.3 External wiring diagram

STDF-A-EC Encoder
CN4 CN2 *]
24VDC © 1 Ja4voe A iy
A- |2
GND © 2 |GND 5 |
B+ ;
a4 Encoder
* - 1
External IN/OUT 2 N CN1 s @
EXT_24VDC o ; ; o — ‘
- : ‘. _|6 .
LIMIT+ © ; - ﬂ Kﬁ Z .
: | 4 — 5vDC |-
LIMIT- © L2 K anp |8
: ! t= 9,10
I i F.GND 1= e
ORIGIN © | — K]
In1 © : AR
In2 o : : e &
In3 © | : 9/ E R CN3 Motor
e ' AR 1 Motor
In§ © | ] = il A
In6 © i L 91 . g@
: ; o /A l3 A
In7 o : 10 H [7 5 |2 ﬂ
i i 4
! - /B
Outl o ; n =
1 [ 4>{ A4
: : — | I
out2 © ; ; ]g e
Out3 © : 14 Sk .
83:‘512 5 . 5] 1, ") Shielded
Out6 © : .16 : — Twisted Pair
EXT_GND © ; t B4 At Cable
! 17 24VDC —
|BRAKE|' 18 2) Shield Cable
F.GN% =S TEND

* When connecting the I/O cables between the controller and drive, please turn off
the power of both controller and drive to protect the drive from any damage.

—— CAUTION ———

Please refer to the Manual when
connecting the motor extension cable.

Carefull connection will be required to
protect the drive from any damages.

Figure 2-3: External wiring diagram of the STDF A EC drive.
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2.4 Appearance and part name

Power connection — | [=
(CN4) =] 3 {IG)L]
Motor connegtion : EE'
o) = =
Encoder connection g j
(C\2) )
i [
Input/Output signal g I il
connection(CN1) = ] EtherCAT comunnication
== ) —1 connection(CN5)
EtherCAT N I
| siatus LED = EtherCAT communication
B y — connection(CN6)
. 0 —|— sels H EtherCAT ID seting
Drive status LED < o [ EtherCAT ID display i i
a0 [o)° | —
——

Figure 2-4: Appearance of the STDF A EC drive.

2.4.1 EtherCATID

EtherCAT ID display EtherCAT ID set
= 1
i] l D ECATID l\— ECAT OUT I ECAT IN
i:: F olo =]l H
e — g umjﬁsm,sm ’nmnm||M| 1
i7our )
| 1 1

Figure 2-5: EtherCAT ID.
2.4.1.1 ID Setting

Change EtherCAT ID (configured alias ID) value by the rotary switch setting. The right switch
indicates tens and the left switch indicates units.

The setting range is 0 ~ 99.

Information
ID value (configured alias ID) set by the rotary switch applies when the power of the
controller turns on.
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2.4.1.2 ID Indication

The 7-segment display indicates physical address or EtherCAT ID (EtherCAT configured alias)
value. Conditions for value indication as below.

e When the rotary switch is set to all ‘0’, 7-segment indicates EtherCAT physical address
value. Physical address assigned due to no connection between controller and master, it
indicates 0. Once master assigns a physical address to each controller, it indicates
relevant value.

e If the rotary switch is set to other than ‘0’, 7-segment indicates the relevant set value
(EtherCAT configured alias).

e If 7-segment of ID blinks, it indicates that the ID value is not applied yet. It can be applied
once power turns on again.

2.4.1.3 Error value indication

If an error is generated from the controller (Fault status), 7-segment indicates Error value
instead of EtherCAT ID value.

The error value is ‘E00Q’ type then 2 digits will be indicated at 7-segment at a time, see
example below.

EEB885
¥

1s

B+ BH5»*58»*84»* 8
\ /

Figure 2-6: Error value indication (ex: E015).

=
(5]

[
v

L 471
\ 4
4

i

o
8
ix
On

Please refer to 4.2 Error Code regarding indication value

RUN / ERR Link //Ccﬁvity
E]\ ~ ECATID _ ECAT ID ECAT OUT / | E‘C N_
=0 Bl | | DR ]
D : l . } ‘I SW2 | swi L [
1/ 0ut PWR | INP 1 SON | ALM | 1 I | | I

Figure 2-7: EtherCAT status LED.
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This LED informs EtherCAT communication status. RUN LED, ERROR LED positions at the
front side of the product and, Link/Activity LED individually positions at the top of the right
corner of EtherCAT ports.

Table 2-1: EtherCAT status LED.

Indication | Color
RUN Green
ERR Red
Link/

Green
Activity

Status

OFF
Blinking
Single Flash
ON
Flickering
OFF

Blinking
Single Flash
Double Flash
OFF

ON

Flickering

2.4.2.1 Type of status indication

Description

INIT Status or Power OFF
PRE-OPERATIONAL Status
SAFE-OPERATIONAL Status
OPERATIONAL Status
BOOTSTRAP Status

Non-error status or Power OFF

Extra Error

Sync Error

Watch-dog Error

Link not established in the physical layer
Link established in the physical layer

In operation after establishing the link

Visual EtherCAT LED status indication is shown in the picture below.

QN

50ms

UL

Flickering ‘ | ‘ | | ‘ ‘ ‘ ‘ | ‘
OFF ]
oN
200ms | 200ms
Blinking i | i
an
) 200ms 1000ms 200ms
Single —— -t
Flash
OFF ]
o
200ms | 200ms | 200ms LO00Dms
Double ety | < - L i
Flash

OFF —]

Figure 2-8: EtherCAT LED.
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Connect communication cable from Master into communication connector ECAT IN. If there
is another controller, connect the communication cable from ECAT OUT to the ECAT IN of the
next controller.

Table 2-2: EtherCAT connector.

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

Connection hood | F. GND

2.4.3.1 EtherCAT communication cable
Recommended communication cable should be:

CATb5e or above
+ Shield type: SF/FTP, S/FTP, SF/UTP
+ Length: Max. 50 m (Distance between the nodes)
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Input and output signals of the drive are all photocoupler protected. The signal status of
internal photocouplers [ON: conduction], [OFF: Non-conduction], are not displaying the
voltage levels of the signal.

Table 2-3: /0 Connector.

No. Function 1/0
1 LIMIT+ Input
2 LIMIT- Input
3 ORIGIN Input
4 Digital In1 Input
5 Digital In2 Input
6 Digital In3 Input
7 Digital In4 Input
8 Digital In5 Input
9 Digital In6 Input
10 | Digital In7 Input
11 Digital Out1 Output
12 | Digital Out2 Output
13 Digital Out3 Output
14 | Digital Out4 Output
15 | Digital Out5 Output
16 | Digital Out6 Output
17 BRAKE + Output
18 | BRAKE - Output
19 | EXTGND Input
20 | EXT 24VDC Input

ol

2.4.4.1 Limit and origin input signal

10 1
Q::;:::::::} O
\N
20

1

Connect limit sensor and origin sensor to IN/OUT connector of LIMIT+, LIMIT-, ORIGIN pin.
LIMIT+ and LIMIT- sensor works to limit each axis of rotation range to CW and CCW direction,
using for protection of mechanical collision or others. ORIGIN sensor uses to assign the

origin of the mechanisms.

2.4.4.2 Brake and Output signal

Brake function prevents motor rotation under Servo OFF Status by BRAKE+/BRAKE- pin of
I/0 Connector (2.4.4 1/0 Connector). BRAKE+ is +24 V externally supplied to operate brake
circuit and BRAKE- is the output signal for actual motor control. Control signal automatically
generates according to Servo ON/OFF status and alarm generation.
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2.4.4.3 Input signal

Please individually prepare power for input circuit as DC 24 V + 10 % (current consumption is
around 5 mA/Circuit)

2.4.4.4 Output signal

Please individually prepare Power Supply for Output circuit. It is possible to share with power
supply for input circuit and in this case, please add capacity of power supply for output into
capacity of power supply for input. Supply voltage and capacity of power for control output
connection as below.

* Less than 30 V of supply voltage

* Less than 15 mA of current flow

Table 2-4: Encoder connector.

No. Function 1/0

1 A+ Input
2 A- Input
3 B+ Input
4 B- Input
5 Z+ Input
6 Z- Input
7 5VDC Output
8 GND Output
9 F.GND -

10 F.GND -

Encoder Connector (Type of Connector: Molex 559591030)

Table 2-5: Motor connector.

31
No. Function 1/0 D E|
1 A Phase Output TDE

2 B Phase Output

3 /A Phase Output

4 /B Phase Output
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Type of Connector: Molex 556904A2

UNIMOTION

Table 2-6: Power connector.

No. Function I/0
1 |24vDC Input
2 GND Input

Type of Connector: Molex 556902A2
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3 ETHERCAT COMMUNICATION

3.1 CAN application protocol over EtherCAT

STDF EC is an EtherCAT communication embedded type of controller to support CAN
application protocol over EtherCAT (CoE). EtherCAT slave structure is as below.

Phaysical Layer

(PHY) Ethernet Physical Layer

r I
I
| STEP Motor Contol :
: |
' I
| |
I
Aplication ! Application (CiA 402 Profile) :
Layer I |
(AL) | :
|
I CANopen Object Dictionary |
: |
|
I
[ Service Data Objects § PDO Mapping :
I
I
|
t ‘ CoE :
I
I
. I
Layer I :
(bL) : EtherCAT Slave Controller 1
! :
! I
! |
. I
: I

Figure 3-1: EtherCAT Structure.

3.1.1 Object dictionary

Object dictionary is a dictionary of objects of the product.

3.1.2 Mailbox communication

Master and Slave commands receive service data object (SDO) at mailbox communication
(SDO communication). This communication method is the way of message transfer and the
master delivers commanded slave responses. SDO communication is used for setting or
confirmation of objects in the object dictionary. This communication can be used under the
pre-operation, safe-operation, and operation status of the controller.
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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 the master. This communication
can be used under the operational status of the controller and Tx PDO is only available for
Safe-Operation status.

Rx PDO

Command and Target position
STDF EC
Tx PDO

EtherCAT
Master

Status and Current poition

Figure 3-2: EtherCAT PDO Communication.

3.2 PDO Mapping

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

3.2.1 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 1AO0Oh ~
1A0Th 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.

RxPDQ Mapping FxPDO 1

POO Map Object (oject Contents Control Target Profile Mode of
Index <ub Obiect b <ise Hl:n:’d PDf.:tim '.fp-]c;city -Elppriticn
0x1601 1 BxbEas ] Bx18

1881 2 Oxel7A ] Bx 26

LERLA 3 826081 B0 020

x1681 4 Ox6EEeE [ Bx08

B 1601 5 Bx0008 00 Bx08

Application Object List

Object sub Nama

Ox6040 Bx00 Contrel Word

[x6860 Ox00 Mode of Oparation

UxBa7A Ix0a larget Position

Bx6081 [x0a Profile Velacity

G000 Bx00

Figure 3-3: PDO Mapping.
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PDO Assign is to set PDO Mapping Object will be assigned at SyncManager.

SyncManager
FDO Assign Ohject PDO Mapping Object

Index sub Object Object Name
Bx1C12 1 Bx 1604 £ Bx1600 | Rx PDO Mapd
@x1C13 1 01408 < B 16E R PDO Map1

Ox1ALE T PDO Mapd
HER TN T= FDO Map!

Figure 3-4: PDO Assign.

1C12h is object to assign Rx PDO and can assign one object among Rx PDO Object 1600h or
1601h.

1C13h is object to assign Tx PDO and can assign one object among Tx PDO Object 1A00h or
1A0Th.

3.3 EtherCAT State Machine

INIT
L S
PRE-OP BOOT
SAFE-OF

v T

Figure 3-5: EtherCAT State Machine.

26/108



UNIMOTION

EtherCAT controller of status motion is controlled by EtherCAT Master.

Table 3-1: EtherCAT Operational state.

Status SDO Rx PDO Tx PDO Description

EtherCAT communication
is to reset. Status of
communication is not
available at this stage.
After initialization of
communication, enters
into this stage. Network
setting is initialized. Only
mailbox communication is
available at this stage.
Stage of Tx PDO
SAFE-OP | Available Non Available | Available communication is
available.

All of communication is
available.

Only mailbox
communication is
available. Possible to
renew F/W of product with
using FoE Protocol at this
stage.

INIT Non Available | Non Available | Non Available

PRE-OP Available Non Available | Non Available

OP Available Available Available

BOOT Available Non Available | Non Available

3.4 Synchronization

Synchronization modes provided from controller are as below.

possible framejitter (-us)
due to EtherCAT Master Implementation

i EtherCAT frame l! EtherCAT frame [ﬁ ﬂ EtherCAT frame H
| n

Local Timer Event Local Timer Event Local Timer Event
Slave Task Slave Task Slave Task Slave Task

| |
SM Event SM Event SM Event
Slave Task Slave Task Slave Task

|
DC Sync Event DC Sync Event DC Sync Event
Slave Task Slave Task Slave Task

Figure 3-6: Type of EtherCAT Synchronization and differences.
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The controller runs under non-synchronization with Master. Under Free Run mode, Master
and Controller have an individual independent cycle.

The controller runs under synchronization with SM event of EtherCAT communication. SM
event is generated once the controller receives EtherCAT frame.

Once synchronization by SM event, each one of the controllers has a little bit of jitter.

The synchronized controller runs under sync Interrupt which is generated according to
distributed Clock (following DC).

DC is synchronized time shared between Master and Slave. With a synchronized clock,
interrupt is generated under accurate synchronization and the controller executes
commands under accurate timing. In this case, each controller has a little bit of jitter.

3.5 EtherCAT Slave Information

EtherCAT slave Information file (XML File) is needed to connect the controller with EtherCAT
master. This file is described slave device information as XML format based on EtherCAT
specifications. Recording the XML file into EtherCAT master equipment through EtherCAT
setting equipment, easily implement PDO and SDO setting to a Slave device.

Information
The XML file can be downloaded from the product website.
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4 CIA 402 DRIVE PROFILE

4.1 Drive Status Control

Status of product moves as follows. Status movement is executed by the status of controller
and control word (6040h) and current status can be checked by status word (6041h).

Start
0

Not ready to Low level power
switch on Supply Controller Power

l1

Switch on 15
r ®|  disabled |¥ Fault

' 11, *

Ready to
125 10 switch on

14
y _Is
! Switched on
4l T Fault reaction
16 5 active Torque
Quick stop === » Operation 1
active  |a==mmam Enabled 13 Sl b L
11 Error Detected

Figure 4-1: Drive State Machine.

Status movement and meaning of each status is as follows.
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Table 4-1: State transition.

Transition | Event Action
0 Automatic transition after power- | Drive self-test and/or self initialization
on or reset application. shall be performed.
1 Automatic transition. Communication shall be activated.
Automatic transition' or
2 Shutdown command from control
device.
3 Switch On command from control
device.
4 Enable Ope'ratlon command from The drive function shall be enabled.
control device.
Disable Operation command from | The drive function shall be disabled,
5 . :
control device. motor power shall be switched off.
6 Shutdown command from control
device.
7 Quick Stop or Disable Voltage
command from control device.
8 Shutdown command from control | The drive function shall be disabled,
device. Motor power shall be switched off.
9 Disable Voltage command from The drive function shall be disabled,
control device. Motor power shall be switched off.
10 Quick Stop or Disable Voltage
command from control device.
Quick Stop command from . .
11 . The quick stop function shall be started.
control device.
Automatic transition (depends on | The drive function shall be disabled,
12 . ) .
the Quick stop option code). Motor power shall be switched off.
. The configured fault reaction function
13 Fault signal.
shall be executed.
14 Automatic transition. The drive function shall pe disabled,
Motor power shall be switched off.
15 Fault Reset command from A reset of the fault condition is carried
control device. out.
Enable Operation command from
16 control device (depends on the The drive function shall be enabled.
Quick stop option code).

'This transition is configurable. Please refer to Object 2030h: Advanced settings
Sub-Index 2 — Disable Automatic transition 2.

Each status of functions supported by the controller as follows.
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Table 4-2: Function per Status.

UNIMOTION

Status

Brake Function

Motor Power

Control Command

Not ready to switch on
Switch on disabled
Ready to switch on
Switched on
Operation enabled
Quick stop active
Fault reaction active
Fault

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
Yes
Yes
Yes
No

No
No
No
No
Yes
Yes
Yes
No

Able to control the status of controller by 0 ~ 3, 7 bits of Control word and bits per target

status are as follows.

Table 4-3: Set Control word for status movement.

Command Bit of Control word Transition
Bit 7 Bit3 Bit 2 Bit 1 Bit 0

Shutdown 0 X 1 1 0 2,6,8

Switch on 0 0 1 1 1 3

Switch on + Enable operation | 0 1 1 1 1 3+4

Disable voltage 0 X X 0 X 7,9,10,12

Quick stop 0 X 0 1 X 7,10, 11

Disable Operation 0 0 1 1 1 5

Enable Operation 0 1 1 1 1 4,16

Fault reset 0—-1 |x X X X 15

If Quick stop option code (605Ah) of value is 5, 6, 7, 8 under Quick stop active status, waiting
at correspondent status. Able to move to Operation Enabled status by Enable Operation

command of Control word.

Status word of values per each status are as follows.

Table 4-4: Current status following by Status word.

Status word

Status

XXXX XXxX X0Oxx 0000b
XXXX XXxX X1xx 0000b
XXXX XxxX X01x 0001b
XXXX Xxxxx X011 0011b
XXXX xxxx X011 0111b
XXXX XXxX X00x 0111b
XXXX XXXX X0xx 1111b
XXXX XXXX XOxx 1000b

Fault

Not ready to switch on
Switch on disabled
Ready to switch on
Switched on
Operation enabled
Quick stop active
Fault reaction active
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4.2 Error Code

Once an Error generates, the Controller (Sense Fault signal), changes to Fault reaction active

status.

Under ‘Fault’/‘Fault reaction active’ status, types of error can be checked by Error code

(603Fh).
Table 4-5: Error codes.
Error code External .
Hex/Dec indication’ Status Description
0x7500/29952 | E-500 EtherCAT _ An error gccu_rred in EtherCAT
Communication Error | Communication.
OxFF01/65281 E-001 Over Current Error The_curr_en_t through power
devices in inverter exceeds 4.8 A.
OxFF02/65282 | E-002 Over Speed Error Motor speed exceed 3000 rpm.
Position Trackin Position error value is higher than
OxFF03/65283 | E-003 Error g set value.? Following error window
(6065h).
The motor is continuously
OXFF04/65284 | E-004 Over Load Error operated more than 5 second
under a load exceeding the Max.
torque of motor.
OXFF05/65285 | E-005 Over Temperature Inside tempfrature of drive
Error exceeds 85 °C.
OXFF06/65286 | E-006 Over Regenerated I\./Io.tor Bacl;—EMF is higher than
Voltage Error limit value.
OXFF07/65287 | E-007 Motor Connection Al?normal connection between
Error drive and motor.
OXFF08/65288 | E-008 Encoder Connection Al?normal connection between
Error drive and encoder.
After operation is finished,
OxFF0A/65290 | E-010 In-position Error position error (over 1) generated
more than 3 seconds.
OXFFOC/65292 | E-012 ROM Error Erro_r occurs In parameter storage
device (ROM).
Position Overflow Position error value is higher than
OxFFOF/65295 | E-015 Error given value after completion of
position movement command.*
. Generated Extra alarms generated
OxFF31/65329 | E-049 Drive Alarm .
from drive
Internal Communication error from
OxFF32/65330 | E-050 communication error | internal components of drive
of drive generated (Time-out).
Internal Communication error from
OxFF34/65332 | E-052 communication error | internal components of drive
of drive generated (CRC Failed).

32/108




UNIMOTION

Internal Communication error from
OxFF35/65333 | E-053 communication error | internal components of drive
of drive generated (Command Failed).
OXFF3C/65340 | E-060 To'rque enable Tqrque Enable command of drive
Failure failed.
OxFF3D/65341 | E-061 Ez;&;onwnand Push command of drive failed.
Toraue enable In-position signal is unstable or
OxFF41/65345 | E-065 ' not detected during Torque
Failure
Enable.
In-position signal is unstable or
OxFF43/65347 | E-067 Homing Failure not detected during the homing
process
Encoder input signal is abnormal
OxFF46/65350 | E-070 Encoder Count Error | and normal measurement is
impossible.
Network Initialization An error occurred while initializing
OxFF47/65351 E-071 Error the hardware of EtherCAT
communication.
A | Saf A I i f Saf
OXFFAB/65355 | E-075 bnormal Safety bnormal connection of Safety
Input State® Inputs.
OXFF64/65380 | E-100 Egg’r' Initialization | g\ s blank status.
OXFF65/65381 £101 ROM Initialization Check sum of ROM is not
Error matched.
OxFF66/65382 | E-102 FRAM Access Error | C"O" 9enerated during FRAM
accessing.
OXFF6E/65390 | E-110 ROM Reading Error | C"OF 9énerated during ROM
reading.
OXFF79/65401 | E-121 ROM Writing Error | 1"OF 9énerated during ROM
writing.
OXFF7A/65402 | E-122 ROM Writing Error | 1"OF 9énerated during ROM
writing.
OXFF7B/65403 | E-123 ROM Writing Error | /"OF 9énerated during ROM
writing.
OXFF7C/65404 | E-124 ROM Writing Error | /"OF 9énerated during ROM
writing.
ROM Data Out of Some parameter values stored in
OxFFC8/65480 | E-200 Range P
Error ROM are out of range.

" Products that have a 7-segment on the front of the product will display Error code information
in the two 7-segments instead of EtherCAT ID when the alarm occurs.

2The given value can be changed. Please refer to the Following error window (6065h).
3Voltage limit of Back-EMF depends on the motor model. Please refer to 4.5 Voltage Limit of

Back-EMF.

4The given value can be changed. Please refer to the Following error window (6065h).
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5The 'Abnormal Safety Input State’ alarm can be clear by recycling the power of the controller. It cannot clear by
'Fault Reset’ command of Control word.

The voltage limits of Back-EMF according to the motor model of the product are as follows.

Table 4-6. Voltage Limit of Back-EMF.

Motor Model 42L 56L
STDF EC 70V 70V

4.3 Mode of operation

Currently activated Mode of operation display (6061h) decides the action of the controller.
Meaning for some bits of Control word (6040h) and Status word (6041h) Objects can be
decided by Mode of operation display (6061h).

Able to set selected operation mode by Mode of operation (6060h). Currently, activated
operation mode can be checked by the Mode of operation display (6061h).

Operation modes supported by the current controller are as follows.

Table 4-7: Supported operation modes.

Mode of operation Description
1 Profile Position Mode
6 Homing Mode
8 Cyclic Synchronous Position Mode

4.4 Cyclic synchronous position mode

Cyclic Synchronous Position mode (CSP Mode) assigns target position to the 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 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.
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Target position (807AR)

k4

Multiplier F—™

Position actual value (6064h)
»

Polarity (80TER)

]

Faollowing ermor window (B065h)

Drive
Contro| Velocity actual value (606ChH)

Function

Interpolation time period (60C2h)

Following error actual value (60F4h)
-

W

Figure 4-2: CSP Mode Objects.

Control word under CSP Mode are as follows.

Table 4-8: Control word of CSP Mode.

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

Please refer to 4.1 Drive Status Control for the rest of bits.

Status word (6041h) under position control mode are as follows.

Table 4-9: Status word of CSP Mode.

Bit

Name

Description

N oW NOUAWN—O

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
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13
14
15

Following Error
Reserved
Safety Activated

Following Error

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

Table 4-10: Status word of Bit 12.

Bit

Value

Description

12

0

Target position value ignored.

1

Target position value executed.

Table 4-11: Status word of Bit 13.

Bit

Value

Description

13

1

Following Error generated.

Table 4-12: Status word of Bit 15.

Bit

Value

Description

15

1

Safety Function was activated and motor is disabled.

4.5 Profile position mode

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.
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Target position (807AR)

Polarity (607Eh)

Profile velocity (8081h)

Multiplier

v Limit
Software position limit (6070h) Function »
Max profile velocity (607Fh) Limit
Function

Start speed (2006h)

Profile acceleration (6083h)

w

Profile deceleration (6084h)

h 4

Drive
Control
Function

Fasition actual value (6064h)

o

Welocity actual value (BOBCH)
-

Faollowing error actual value (60F4h)
Ll

Figure 4-3: Profile position mode.
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Control word under position control mode are as follows.

Table 4-13: Profile position mode of control word.

Bit

Name

Description

9

S!to~NooswNn—o
—
—

13
14~15

Switch On
Enable Voltage
Quick Stop
Enable Operation

New Set-Point Position movement command
Change Set Immediately | position change set

Relative Absolute/Relative position
Fault Reset

Halt Stop command

Reserved

Push Mode Push Mode

Non-stop Push Set Non-stop Push
Reserved

Please refer to 4.1 Drive Status Control for the rest of bits.

Table 4-14. Control word of Bit 4, 5.

Bit5 Bit4 | Description
0 0T Exec_ute position movement command after completion of the
previous command.
. 0T Execute position movement command with ignorance of previous

position.

Table 4-15: Control word of Bit 6.

Bit

Value

Description

0

Target position (607Ah) is absolute position.

1

Target position (607Ah) is relative position.

Table 4-16: Control word of Bit 8.

Bit

Value

Description

8

1

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

Table 4-17: Control word of Bit 12, 13.

Bit 12 Bit 13 | Description
Push Motion is executed when the Position movement command is
1 0 executed. Motor stops and it finished the Push Motion when a force is

detected.

38/108




UNIMOTION

10

Push Motion is executed when the Position movement command is
executed. Motor stops when a force is detected. Motor push again if
the force has disappeared. The Push Motion is finished when the stop
command is given.

Status word (6041h) under position control mode is as follows.

Table 4-18: Profile position mode of status word.

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 Warning
8 Push State In Push Mode state
9 Remote
10 Target Reached .\
11 Integrnal Limit Active Reached target position
12| Setpoint Acknowledge |\ oot point Response
13 Following Error :
Following Error
14 Push Detected Work Detected
15 Safety Activated

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

Table 4-19: Status word of Bit 10.

Bit Value | Description
0 Control Word of Halt (Bit 8) = 0: Not reached the target position.
10 Control Word of Halt (Bit 8) = 1: Stop status of the controller.

Control Word of Halt (Bit 8) = 0: Reached the target position.
Control Word of Halt (Bit 8) = 1: Controller stops.

Table 4-20: Status word of Bit 12.

Bit Value | Description
0 Control Word of New Set-Point(Bit 4) has reset and the previous
12 position movement command processed. Able to input new position.

Control word of New Set-Point(Bit 4) is already set or previous position
movement command is under processing.

Table 4-21. Status word of Bit 13.

Bit

Value | Description

13

1 Following Error generated.
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Table 4-22: Status word of Bit 15.

Bit Value | Description
15 1 Safety Function was activated and the motor is disabled.

Table 4-23: Status word of Bit 8.

Bit Value | Description
8 1 Push Motion is activated.

Table 4-24: Status word of Bit 14.

Bit Value | Description
14 1 A force detected.

4.5.4.1 General movement

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).

Control Word — bit 4
Mew Set—Point

Target Position

Status Word — bit 12
Set—Point Acknowledge

Status Word — bit 10
Target Reached

Actual Speed

A

Figure 4-4: New Set-Point.

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

* Fault status due to Error generation.

« Out of Operation Enabled Status.
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« Stops during movement due to limit switch of operation direction goes to ON.

* Current position during movement goes out of Software Position Limit (607Dh).

4.5.4.2 Input next target position

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.

Control Word — bit 4
Mew Set—Point

Target Position

Status Word — bit 12
Set—Point Acknowledge

Status Word — bit 10
Target Reached

Actual Speed

A

Figure 4-5: Next Set-Point.

At this time, the Status word of Set-Point Acknowledge (Bit 12) is going to be RESET of
Control word of New Set-Point (Bit 4) and it goes to RESET after completion of the previous
position movement command. Target Reached (Bit 10) goes to SET once all of the position
movements are completed.
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4.5.4.3 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 a new target position.

Control Word — bit 4
Mew Set—Point

Target Position

Status Word —bit 12
Set—Point Acknowledge

Status Word —bit 10
Target Reached

Actual Speed

= ED—I*
A

KX

Figure 4-6: Change set immediately.

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

2. If the new target position is behind of previous target position, it will decelerate according
to the correspondent position and if needed, it can stop and move in the opposite direction.

If there is no previous position movement command or already completed, the command
under Change Set Immediately (Bit 5) under SET status is the same as the general position
movement command.

4.5.4.4 Push Motion (Stop Mode)

The Push Motion (Stop Mode) of STDF EC moves the motor to the Target Position while
maintaining the specified torque, and stops and finishes Push Motion when work is detected.
The motor torque during the Push Motion can be set through the Push ratio of Object
201Ah: Push Mode. Pull back distance of Object 201Ah: Push Mode allows to set the distance
to pull back the motor when the Push Motion is finished.

To do Push Motion (Stop Mode) to the new Target Position, Set Push Mode (Bit 12) and Reset
Non-stop Push (Bit 13) before changing New Set-Point (Bit 4) of Control word from RESET to
SET. Once the controller receives this request, Set-Point Acknowledge (Bit 12) and Push State
(Bit 8) of Status word become SET and the Push Motion is executed. Target position refers
to the Target position (607Ah) and the Position value can be absolute coordinates or relative
coordinates by Control word of Relative (Bit 6).

In the Push Motion (Stop Mode), the Push Motion is finished when work is detected or the
target position is reached.
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Control Word — bit 4
Mew Set—Point

Control Word — bit 12
FPush Mode

A

Target Position

Status Word —bit 12
Set—Point Acknowledge

Status Word — bit 8
Push State

Status Word — bit 14
FPush Detected

Status Word — bit 10
Target Reached

Actual Speed
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Figure 4-7: Push Motion (Stop Mode).

1. A work was detected before reaching the target position. The detection status can be
judged by Push Detected (Bit 14) of Status word. Controller does quick-stop when work is
detected.

2. The target position has been reached without detecting a work.

Information

If the motor speed is fast or the value of the Push ratio is low, it may be determined that
work is detected even if a work is not detected actually. In this case, lower the motor speed
or increase the Push ratio.

Information
The 'Input next target position' and 'Target position override’ commands are not allowed
during the Push Motion.

4.5.4.5 Push Motion (Non-stop Mode)

The Push Motion (Stop Mode) of STDF EC moves the motor to the Target Position while
maintaining the specified torque. Stops motor when work is detected, but it moves again
when work is gone. It continues the Push Motion until a stop command is received. The motor
torque during the Push Motion can be set through the Push ratio of Object 201Ah: Push
Mode. Pull back distance of Object 201Ah: Push Mode allows to set the distance to pull back
the motor when the Push Motion is finished.

Push (Bit 13) before change New Set-Point (Bit 4) of the Control word from RESET to SET.
Once the controller receives this request, Set-Point Acknowledge (Bit 12) and Push State (Bit
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8) of Status word become SET and the Push Motion is executed. Target position refers to the
Target position (607Ah) and Position value can be absolute coordinates or relative
coordinates by Control word of Relative (Bit 6). In the Push Motion (Non-stop Mode), the Push
Motion is not finished even if a work is detected or the target position is reached. the Push
Motion is finished when Halt (Bit 8) of Control word becomes SET.

Control Waord — bit 4
Mew Set—Point

Control Word — bit 12
Push Mode

Control Waord — bit 13
Mon—stop Push

Control Waord — bit 8
Halt

Target Position

Status Word —bit 12
Set—Point Acknowledge

Status Word — bit 8
Push State

Status Word — bit 14
Fush Detected

Status Word — bit 10
Target Reached

Actual Speed

(%]

——— -
\j

L [TL //w
-_t

Figure 4-8: Push Motion (Non-stop Mode).

1. A work was detected. The detection status can be judged by Push Detected (Bit 14) of the
Status word.

2. It continues the Push Motion when work disappears.
3. The target position is reached. But the Push Motion is not finished.

4. When Halt (Bit 8) of Control word becomes SET, the motor stops, and the Push Motion is
finished. the Target Reached (Bit 10) of Status word becomes SET after finished the Push
Motion.
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Information

If the motor speed is fast or the value of Push ratio is low, it may be determined that a work
is detected even if a work is not detected actually. In this case, lower the motor speed or
increase the Push ratio.

Information
The 'Input next target position’ and 'Target position override’ commands are not allowed
during the Push Motion.

4.6 Homing Mode

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.

Home offset (807 Ch)
Homing method (6028h) -
s Multiplier >
Polarity (B0TER)
s
Homing speeds (5039h) Homing
" Limit
Max profile velocity (607Fh) Function "

k4

Homing acceleration (609Ah)

Homing torgue ratio (2014h)

W

Figure 4-9: Homing mode objects.

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 the opposite direction, if the opposite side of Limit Switch goes ON, origin search
goes failure. If Sensor origin and mechanical origin are different, able to set with using Home
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Offset (607Ch). Once the 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 Limit Switch is ON during Homing operation, it stops to change the direction. How to
stop after detection of Limit Switch follows Object 2003h: Limit stop method setting.

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

Table 4-25: Homing mode of control word.

Bit Name Description
0 Switch On
1 Enable Voltage
2 Quick Stop
3
4

Enable Operation
Homing Operation Start Origin Search Command
5~6 | Reserved
7 Fault Reset
8 Halt Stop Command
9 ~ 15 | Reserved

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

Table 4-26: Control word of Bit 4, 8.

Bit Value | Description
4 0 — 1 | Initiate origin search command.
8 . Origin search command canceled and stops according to set action at
Halt option code (605Dh).

Status word at Homing Mode are as follows.

Table 4-27: Homing mode of status word.

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

Voltage enabled
Quick stop

Switch on disabled
Warning

Reserved

Remote

O oo ~NOOTL S~ WN-—O
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10 | Target Reached Origin search status

11 Internal Limit Active

12 | Homing attained Origin search completed
13 Homing Error Origin search failed

14 | Reserved

15 | Safety Activated

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

Table 4-28: Status word of bit 13, 12, 10.

Bit 13 | Bit 12 | Bit 10 | Description
0 0 0 Origin search operation is on-going.
0 0 1 Origin search operation canceled or not started yet.
0 1 0 Origin has searched but the controller is still under operation.
0 1 1 Origin search has been completed successfully.
1 0 X Origin search has failed. Controller stops.
1 1 X Reserved

Table 4-29: Status word of Bit 15.

Bit Value Description
Safety Function was activated and the motor is
15 |1 .
disabled.

Origin search methods supported by this product are as follows.

Table 4-30: Homing method list.

Homing Name
method
1 Homing on Negative Limit Switch and Index Pulse
2 Homing on Positive Limit Switch and Index Pulse
7 Homing on Origin Switch (Positive Direction, Negative Edge) and Index Pulse
11 Homing on Origin Switch (Negative Direction, Positive Edge) and Index Pulse
17 Homing on Negative Limit Switch
18 Homing on Positive Limit Switch
24 Homing on Origin Switch (Positive Direction, Negative Edge)
28 Homing on Origin Switch (Negative Direction, Positive Edge)
33 Homing Index Pulse (Negative Direction)
34 Homing Index Pulse (Positive Direction)
35 Set the current position origin
37 Set the current position origin and reset current position
-3 Homing on Negative Limit touch
-4 Homing on Positive Limit touch
-5 Homing on Negative Limit touch and Index Pulse
-6 Homing on Positive Limit touch and Index Pulse
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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 signal of the
encoder.

4.6.4.1 Method 1: Homing on Negative Limit Switch and Index Pulse

Megative Limit Switch ! ;

Figure 4-10: Homing method 1.

This origin method is to start toward Negative Direction and movement velocity is the value
of Speed during the search for the switch (6099h, index 01h). If the Negative Limit Switch
goes ON, it goes to the opposite direction and moves by velocity of Speed during the search
for zero (6099h, index 02h). Index Pulse goes ON then stops and sets correspondent position
as sensor origin position.

4.6.4.2 Method 2: Homing on Positive Limit Switch and Index Pulse

| 1 ]

1 | 1
-2 — !

-
T

ndex Pulse I I

. .
1
1
Positive Limit Swilch ' I '
1 1
1

Figure 4-11. Homing method 2.

This origin method is to start toward Positive Direction and movement velocity is the value
of Speed during the search for a switch (6099h, index 01h). Positive Limit Switch goes ON, it
goes to the opposite direction and moves to the opposite direction by velocity of Speed
during the search for zero (6099h, index 02h). Index Pulse goes ON then stops and sets
correspondent position as sensor origin position.
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4.6.4.3 Method 7: Homing on Origin Switch (Positive Direction, Negative Edge) and Index
Pulse

!
Index Pulse I I
i

Home Switch i I i I

Fositive Limit Switch i i I

Figure 4-12: Homing method 7.

This origin method is to start toward Positive Direction and movement velocity is the value
of Speed during the search for a switch (6099h, index 01h). Positive Limit Switch goes ON, it
goes to opposite direction and moves to the opposite direction. Switch goes ON and moves
by velocity of Speed during the search for zero (6099h, index 02h). Index Pulse goes ON then
stops and sets correspondent position as sensor origin position.

4.6.4.4 Method 11: Homing on Origin Switch (Negative Direction, Positive Edge) and Index

Pulse

Index Pulse I I

Home Switch

_I | |
Megalive Limit Swilch I I

Figure 4-13: Homing method 11.
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The initial movement direction of this origin search method is Negative Direction and
movement velocity is the value of Speed during the search for a switch (6099h, index 01h).
Negative Limit Switch goes ON, it goes to opposite direction. If Origin Switch goes ON, it goes
to the opposite direction and moves by velocity of Speed during the search for zero (6099h,

index 02h). Index Pulse goes ON then stops and sets correspondent position as sensor origin
position.

4.6.4.5 Method 17: Homing on Negative Limit Switch

Megative Limit Switch |

Figure 4-14: Homing method 17.

This origin search method goes for Negative Direction and movement velocity is the value of
Speed during the search for a switch (6099h, index 01h). Negative Limit Switch goes ON, it
goes to the opposite direction by velocity of Speed during the search for zero (6099h, index
02h). Limit Switch goes OFF then stops and sets correspondent position as sensor origin
position.

4.6.4.6 Method 18: Homing on Positive Limit Switch

Fositive Limit Swiltch I

Figure 4-15: Homing method 18.

This origin method goes for Positive Direction and movement velocity of the value of Speed
during the search for a switch (6099h, index 01h). Positive Limit Switch goes ON, it goes to
the opposite direction by velocity of Speed during the search for zero (6099h, index 02h) Limit
Switch goes OFF then stops and set correspondent position as sensor origin position.
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4.6.4.7 Method 24: Homing on Origin Switch (Positive Direction, Negative Edge)

Hame Switch l l

Paositive Limit Switch ! I

Figure 4-16: Homing method 24.

The initial movement direction of this origin search method is Positive Direction and
movement velocity is the value of Speed during the search for a switch (6099h, index 01h).
Positive Limit Switch goes ON, it goes to the opposite direction by velocity of Speed during
the search for zero (6099h, index 02h) and gets out of Origin Switch. If it gets out of Origin
Switch, start to search origin by velocity of Speed during the search for zero (6099h, index
02h) and stops when ON then set correspondent position as sensor origin position.

4.6.4.8 Method 28: Homing on Origin Switch (Negative Direction, Positive Edge)

Home Swilch I l
|

i
Megative Limit Switch I E

Figure 4-17: Homing method 28.
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The initial movement direction of this origin search method is Negative Direction and
movement velocity is the value of Speed during the search for a switch (6099h, index 01h).
Negative Limit Switch goes ON, it goes in the opposite direction. If Origin Switch goes ON, it
goes out of Origin Switch toward the opposite direction by velocity of Speed during the search
for zero (6099h, index 02h). If it gets out of Origin Switch, it searches Origin Switch again by
the velocity of Speed during the search for zero (6099h, index 02h), then stops when it goes
ON then set correspondent position as sensor origin position.

4.6.4.9 Method 33, 34: Homing Index Pulse

—
3

|ndex Pulse I I

Figure 4-18: Homing method 33.

Origin search method 33 is to move from current position to Negative direction, 34 is moving
to Positive Direction and movement velocity is Speed during the search for zero (6099h, index
02h). Index Pulse goes ON then stops then sets correspondent position as sensor origin
position.

4.6.4.10 Method 35: Set the current position origin

This origin search method is to set the current position as the sensor origin position. If set
value of Home offset (607Ch) is not 0, it moves to the correspondent position.

4.6.4.11 Method 37: Set the current position origin and reset current position

This origin search method is to set the current position as the sensor origin position. If the
set value of Home offset (607Ch) is not 0, initialize current position as Home offset value.

4.6.4.12 Method -3: Homing on Negative Limit touch

This origin search method is to start toward Negative Direction and movement velocity is the
value of Speed during the search for zero (6099h, index 02h). If it senses certain Load then
stops and sets correspondent position as sensor origin position.

The level of load to be sensed is to set through Object 2014h: Homing Torque Ratio.
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4.6.4.12 Method -4: Homing on Positive Limit touch

This origin search method is to start toward Positive Direction and movement velocity is the
value of Speed during the search for zero (6099h, index 02h). If it senses a certain Load then
stops and sets the correspondent position as sensor origin position.

The level of load to be sensed is to set through Object 2014h: Homing Torque Ratio.

4.6.4.13 Method -5: Homing on Negative Limit touch and Index Pulse

This origin search method is to start toward Positive Direction and movement velocity is the
value of Speed during the search for zero (6099h, index 02h). If it senses a certain Load then
stops and moves to the opposite direction and movement velocity is Speed during the search
for zero (6099h, index 02h). Index Pulse goes ON then stops and sets correspondent position
as sensor origin position.

The level of load to be sensed is to set through Object 2014h: Homing Torque Ratio.

4.6.4.14 Method -6: Homing on Positive Limit touch and Index Pulse

This origin search method is to start toward Positive Direction and movement velocity is the
value of Speed during the search for zero (6099h, index 02h). If it senses a certain Load then
stops and moves to the opposite direction and movement velocity is Speed during the search
for zero (6099h, index 02h). Index Pulse goes ON then stops and sets correspondent position
as sensor origin position.

The level of load to be sensed is to set through Object 2014h: Homing Torque Ratio.
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4.7 Touch probe

Touch probe function is to record the current position with sensing inputs from an external

signal.

Table 4-31: Touch Probe related objects.

Object Access | Description
Touch probe function RW Control Touch Probe 1/2.
Touch probe status RO Indicate status of Touch Probe 1/2.
. Indicate detected position of Rising
Touch probe 1 positive value RO edge of Touch Probe 1.
. Indicate detected position of Falling
Touch probe 1 negative value RO edge of Touch Probe 1.
. Indicate detected position of Rising
Touch probe 2 positive value RO edge of Touch Probe 2.
. Indicate detected position of Falling
Touch probe 2 negative value RO edge of Touch Probe 2.
. Indicate detected frequency of Rising
Touch probe 1 positive edge counter RO edge of Touch Probe 1.
. Indicate detected frequency of Falling
Touch probe 1 negative edge counter | RO edge of Touch Probe 1.
. Indicate detected frequency of Rising
Touch probe 2 positive edge counter RO edge of Touch Probe 2.
. Indicate detected frequency of Falling
Touch probe 2 negative edge counter | RO edge of Touch Probe 2.
Touch probe source RO Select input signal of Touch Probe

1/2.

4.7.3.1 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.
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Figure 4-19: Touch Probe Operation (Bit 1/Bit 9 = 0).

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

60BBh
Bit O/ Bit8

60B8h
Bit 4, Bit 5 / Bit 12, Bit 13

Input Signal

60B%h
BitD/BiLS

60B%h
Bit 1, Bit 2 / Bit 9, Bit 10

60E%h
Bit & ~ 7 / Bit 14 ~ 15

60BAR, 6G0BBR /
G0BCh, GOBDh

6005h, 60D6H
GO07h, 6008h

value, Touch probe 2 positive value, Touch probe 1 negative value, Touch probe 2 negative
value.

4.7.3.2 Touch Probe Operation: Continuous signal acknowledgment

If the Touch probe function of bit number 1, 9 has set as 1, the Touch probe uses all
acknowledged signals after Enable. Please refer to the Timing chart as follows.

— | I
| .
I [ [ I .
S I
| —

X X 2

X X YYYY
X 1 X 2

Figure 4-20: Touch Probe Operation (Bit 1/Bit 9 = 1).

Touch probe status of bit number 6 ~ 7, 14 ~ 15 (Counter) value increases every single of
input signal acknowledgment. (Range of this value is 0 ~ 3.) For the frequency of input signal
acknowledgment, please check Touch probe 1 positive edge counter, Touch probe 2 positive
edge counter, Touch probe 1 negative edge counter, Touch probe 2 negative edge counter.
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4.8 Digital Input and Output

STDF EC provides 3 default inputs (ORIGIN, LIMIT+, LIMIT-) and 7 user inputs and also 1
default output (BRAKE) and 6 user outputs.

Table 4-32: 1/0 related Objects.

Object Access Description

Object 60FDh: Digital inputs RO Indicates input signals.

Object 60FEh: Digital outputs

Sub-Index 1 - Physical Output R/W Set output signals.

Sub-Index 2 - -Bit Mask R/W Set output signals.

Object 2001h: Sensors logics R/W Set Act.lve Level of ORIGIN, LIMIT+, LIMIT-
input signals.

O.bjecj[ 2002h: Reverse limit R/W Exchange LIMIT+ and LIMIT- inputsignals.

direction

Object 2011h: Digital input R/W Active Level of user inputs.

levels

gzﬁzt 2012h: Digital output R/W Active Level of user outputs.

Object 2010h: Brake delay R/W Set Delay at BRAKE output.

Able to set Active Level of user I/0 through Digital input levels, Digital output levels.

Following picture describes the relationship between Digital inputs and Digital input levels
and Digital outputs and Digital output levels.

Digital Input Levels

Digital Inputs User Input

Physical Outputs User Output

» AND

1

Bit Mask Digital Output Levels
Figure 4-21. Digital I/0 Level.
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Active Level of ORIGIN and LIMIT input signal can be changed through Sensors logics
(2001h) of Bit 0 (please refer to Sensors logics).

LIMIT+ and LIMIT- input signals can be exchanged through Reverse limit direction (2002h).
Interrelation between Reverse limit direction (2002h) and LIMIT+, LIMIT- is as follows.

{5 | Nut

N R
i
Sensor Sensor
INJOUT 1 -
Connector
LIMIT-
LIMIT+

Table 4-33: Relationship between reverse limit direction (2002h) and limit sensor.

Reverse Limit Direction

Sensor 1 Detect

Sensor 2 Detect

0

Negative Limit

Positive Limit

1

Positive Limit

Negative Limit

BRAKE output signal activates according to Operation Enabled of Status word (6041h).

Timing of BRAKE ON can be set by Brake delay (2010h).

oM
Enable Status
OFF

ON
Brake Status
QFF

Enable Command

¢

Disable Command
or Fault detected

{

1—D| About 500ms

¥

‘_ﬂ 10 ~ 5000ms [Brake Delay)

L.

Figure 4-22: Brake signal.

BRAKE output can be manually released through Digital outputs (60FEh) Bit 0: Set Brake. For
more detail information, please refer to 6.5.43 Object 60FEh: Digital outputs

57/108



UNIMOTION

5.1 Operation sequence

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,

1 Installation

2 . Wiring I/0 cable, EtherCAT communication
Setting

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’.

. Set Control Word then change Drive State

6 Control Drive Status Machine to Operation Enabled.

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

8 | Operation | Set Operation Input vglue into iject 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 Setting

Install motor/controller according to conditions of installation. Check operation in advance
under unload status and recommend to connect Load. Please refer to 2.1 Precautions of
Installation

Check power cable, motor/encoder cable, I/0 cable, EtherCAT communication cables if they
are properly connected. Please refer to 2.2 System Configuration

Turn power ON on the controller and check the following.

ECAT ID

* Check Power LED (Red Color) of Drive status LED lights. [:]

S S

* Check if 7 segment indicates 0 or other value.

(_PWR | INP | SON | ALM
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Set Module and PDO Mapping by setting function of Master.

Information

Trial operation explains operation by Profile Position Mode.

Select the Module: ‘Axis (Normal): dynamic select operation mode'.
The name of the Module can be differentiated by each Master.

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.

5.3 Operation

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

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

Set Mode of operation (6060h) according to operation mode will be used.

Information
Trial operation explains operation by Profile Position Mode.
Set Mode of operation (6060h) at 1.

* Check the Mode of operation display (6061h) whether it has properly changed.

Set Objects according to Motion will be executed.

Information

Trial operation explains operation by Profile Position Mode.
Input 10000 at Target position (607Ah).

Input 1000 at Profile velocity (6081h).

59/108



UNIMOTION

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

Information

Trial operation explains operation by Profile Position Mode.

Input 005Fh at Control word. This command is to rotate the motor by setting value
(distance) at the Target position.

Check motor operates according to command or whether fault generated.
* Check motor achieves set operation visually.
* Check noise or abnormal vibration from the motor during operation.

« After completion of motor operation, check the Status word whether ‘Target Reached’ is
shown as 1.

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

5.4 Drive Setting Adjustment

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

5.4.1.1 Reverse limit direction

After changing Polarity, if LIMIT+, LIMIT- input signal acknowledgment reversed, able to
change input value of 2 signals by setting the value of Reverse limit direction (2002h).
Regarding the relationship between Reverse limit direction and Limit Sensors, please refer to
4.8.5 BRAKE Output.

5.4.2.1 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 the Active Level of signals by setting the value of Sensors logics (2001h).

Able to set Active Level of Origin signal by Sensors logics.
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5.4.2.2 Userl/O

Active Level of User I/0, User Input 1 ~ 7, and User Output 1 ~ 6 can be changing by Digital
input levels (2011h) and Digital output levels (2012h).
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6 ETHERCAT OBJECT DICTIONARY

6.1 Indication Type of Objects

Following table explains the indication type of information for each object.

Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
60C2h | 0 Number of us |RO No |No 2
entries
Interpolation time 0~
1 period value U8 RW ves No 65535 2
9 !nterpolatlon time I8 RW Ves No 41 |3
index

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

Index Sub Index Name Type Access Constant
Value
1008h 0 Device name | STR(18) RO STDF EC

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

Table 6-1: INDEX Table of Objects.

INDEX Field Description

0000h ~ OFFFh | Data type area Data type definitions
1000h ~ 1TFFFh | Communication profile area
2000h ~ 5FFFh | Manufacture specific area
6000h ~ 9FFFh | Standardized Device Profile Area
A000Oh ~ FFFFh | Reserved Reserved

If various parameters 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.

Describes correspondent object.
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Parameter type of object is as follows.

Table 6-2: Data type.

Data Type | Length | Range

us 1 byte |0~ 255

u16 2byte |0~ 65535

uU32 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

Property of each object is as following and describes authority to access each object.

Table 6-3: Access type of object.

Access Description
RO Read Only - Parameter can only be read.
RW Read/Write - Parameter can be read or written.

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

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

EtherCAT.

Table 6-4: PDO Mapping description.

PDO Type | Description

No Object cannot be mapping at PDO.
Tx PDO Object can be mapping at Tx PDO.
Rx PDO Object can be mapping at Rx PDO.

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

Value Range indicates input range of correspondent object. Correspondent range can be

indicated as any range or range of data type can be indicated.
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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 Communication Object

Index

Sub Index | Name Type | Access | Constant Value

1000h

0 Device U32 RO 0004 0192h

Object includes information of Device Type.

Table 6-5: 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

Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
1001h | 0 Error us | RO No No 00h

register

This object indicates type of error generated from the controller.

Table 6-6: Type of Error.

Bit

Meaning

~N~No o b~ wWN-—=O

Generic error

Current error

Voltage error

Temperature error
Communication error
Device profile specifications
Reserved

Manufacture specific

The correspondent bit can be set if a correspondent error is generated. ‘General Error’ always
goes to be set once bit error is generated.
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Index | SubIndex | Name Type Access | Constant Value
1008h | 0 Device name STR (18) | RO STDF EC
This object indicates the name of the device.

Information
The value of the Device name can be differentially indicated by the product model.

Index | SubIndex | Name Type Access | Constant Value
1009h | 0 Hardware version STR (8) | RO 01.00.00

This object indicates the version of product hardware. Indicated value can be different by the
version of the product.

Index | SubIndex | Name Type Access | Constant Value
100Ah | O Software version STR (8) | RO 01.00.00

This object indicates the version of the software. Indicated value can be different by the
version of the product.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
1010h | 0 Numberof |, RO No No 1

entries

1 Store u32 RW No No

parameters

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

Need to input “65766173h" into Subindex 01h to store objects into EEPROM.

Table 6-7: Definition of Save Parameters Value.

MSB LSB
ASCII ‘e’ 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, the device does not store EEPROM and returns ‘Abort SDO Transfer
(abort code:0800 002xh)'.

When reads Sub-Index 01h, the following value will be returned.
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Table 6-8: Save Parameters State.

Bit Value | Description
0 1 Support save Parameter.
1~311(0 Reserved

Check ‘SAVE' part for each object.

Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
1011h | 0 Number of us RO No No 1

entries
Restore

1 default u32 RW No No

parameters

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

Need to input ‘64616F6Ch’ into Subindex 01h to restore objects to original setting value.

Table 6-9: Definition of Restore Parameters Value.

MSB LSB
ASCII ‘d’ ‘a’ ‘o’ 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)'.

Information
the objects’ value will be set to default after the power cycle.

In case of reading Subindex 01h, the following values will be returned.

Table 6-10: Restore Parameters State.

Bit Value | Description
0 1 Support Restore Default Parameter.
1~311]0 Reserved
Index | Sub Index Name Type | Access | Constant Value
1018h | O Number of entries us RO 4
1 Vendor ID U32 | RO 0000 0CC8h
2 Product code U32 | RO 0001 0001h
3 Revision number U32 | RO 0000 0000h
4 Serial number U32 | RO 0000 0000h

This object indicates information about the device.
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Information
Value for each item of Identity can be differentially indicated by product model and version.

Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
10F1h | 0 Numberof | o | go No | No 2
entries
1 Localerror |\ 05 | g No | No 0000 0000h
reaction
Sync error
2 counter U32 | RW No No 0000 0004h
limit
6.3 PDO Mapping Object
Index Sub Name Type | Access | SAVE PDO Value | Default
Index yp Mapping | Range | Value
1600h | 0 Numberof 1,0 | g No |No 0~10 |2
entries
1 15t PDO Us2 | RW Yes |No 6040 0010h
object
2 2ndPDO | a5 | Ry Yes | No 607A 0020h
object
3 qu PDO U32 | RW Yes No 0000 0000h
object
4 4th PDO U32 | RW Yes No 0000 0000h
object
5 Sth PDO U32 | RW Yes No 0000 0000h
object
6 6th PDO U32 | RW Yes No 0000 0000h
object
7 7th PDO Us2 | RW Yes | No 0000 0000h
object
8 8th PDO Us2 | RW Yes | No 0000 0000h
object
9 9th PDO Us2 | RW Yes | No 0000 0000h
object
10 | 10thPDO s | Rw Yes | No 0000 0000h
object

This object points RxPDO 0 information among RxPDO setting.

Following objects are mapping: Control word (6040h), Target position (607Ah).

RxPDO-Map 0 is configurable. Please refer to 3.2 PDO Mapping.
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Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
1601h [0 | Numberof | e ey INo | No 0~10 |10

entries

1 1stPDO | 3y | Rw Yes | No 6040 0010h

object

2 2ndPDO | 3y | Ry Yes | No 607A 0020h

object

3 3rd PDO u32 |RW Yes | No 6081 0020h

object

4 4hPDO | 35 | Rw Yes | No 6060 0008h

object

5 SthPDO 1 35 | Rw Yes | No 0000 0000h

object

6 6thPDO | 35 | Rw Yes | No 0000 0000h

object

7 7hPDO | y3s | Rw Yes | No 0000 0000h

object

8 8thPDO | 35 | Rw Yes | No 0000 0000h

object

9 9thPDO | 35 | Rw Yes | No 0000 0000h

object

10 |1OthPDO 1 0 | Rw Yes | No 0000 0000h

object

This object points RxPDO 1 information among RxPDO setting. RxPDO-Map 1 is configurable.
Please refer to 3.2 PDO Mapping.
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Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
1A00h | 0 Number e |gw  [No | No 0~10 |2

of entries

1 1stPDO | )35 | Rw Yes | No 6041 0010h

object

2 2ndPDO | 3y | R Yes No 6064 0020h

object

3 3rdPDO | 3y | Rw Yes No 0000 0000h

object

4 AhPDO | 3y | Rw Yes | No 0000 0000h

object

5 SthPDO |35 | pw Yes | No 0000 0000h

object

6 6thPDO | 135 | Rw Yes | No 0000 0000h

object

7 7thPDO | )35 | g Yes | No 0000 0000h

object

8 8thPDO | 135 | pw Yes | No 0000 0000h

object

9 9thPDO | )35 | Rw Yes | No 0000 0000h

object

10 10thPDO | 2y | RW Yes | No 0000 0000h

object

This object points TxPDO 0 information among TxPDO setting.
Following objects are already mapping: Status word (6041h), Position Actual Value (6064h).

TxPDO-Map 0 is configurable. Please refer to 3.2 PDO Mapping.
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Index | Sub | Name Type | Access | SAVE | PDO Value | Default Value
index Mapping | Range

1A01h 0 Number of | U8 RW No No 0~10 10
entries

1 1st PDO | U32 RW Yes No 6041 0010h
object

2 |2nd PDO | U32 RW Yes No 6064 0020h
object

3 3rd PDO | U32 RW Yes No 606C 0020h
object

4 | 4h PDO | U32 RW Yes No 6061 0008h
object

5 5th  PDO | U32 RW Yes No 0000 0000h
object

6 6th PDO | U32 RW Yes No 0000 0000h
object

7 | 7th PDO | U32 RW Yes No 0000 0000h
object

8 8th PDO | U32 RW Yes No 0000 0000h
object

9 9th PDO | U32 RW Yes No 0000 0000h
object

10 10th PDO | U32 RW Yes No 0000 0000h
object

This object points TxPDO 1 information among TxPDO.

TxPDO-Map 1 is configurable. Please refer to 3.2 PDO Mapping.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
1C12h | 0 Numberof 1,0 RO No No 1
entries
1 RxPDO u16 RW No No 1600h
assign
Index Sub Name Type Access | SAVE PDO Value Default
Index yp Mapping | Range | Value
1C13h | 0 Numberof | ,q RO No No 1
entries
1 TxPDO u16 RwW No No 1A00h
6.4 Sync Manager Object
Sub PDO Value | Default
Index Index Name Type | Access SAVE Mapping | Range | Value
1C00h | 0 Numberof | ;0 | g No | No 4
entries
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

Table 6-11: Sync Manager Type Value.

Sync Manager Type | Description
1 Mailbox Out
2 Mailbox In
3 PDO Output
4 PDO Input
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Sub PDO Range | Default
Index Index Name Type | Access | SAVE Mapping | Value | Value
1C32h | 0 Number of us |Ro No | No 32

entries

1 Synchronization | ;. | gy No | No 0100h

type
. 0000
2 Cycle time u32 | RO No No 0000h
4 | Synchronization |\, oy I\ | N 0780h
type supported
Minimum cycle 0000
5 time u32 RO No No 0000h
Calc and copy 0000
6 time u32 RO No No 0000h
8 Get cycle time ulié | RW No No 0000h
. 0000
9 Delay time u32 | RO No No 0000h
Sync0 cycle 0000

10 time u32 RW No No 0000h

i1 | SMEvent ule |RO | No |No 0000h

missed

12 | Cycletimetoo |\ 0 | g No |No 0000h

small

32 Sync error BOOL | RO No No 0000h
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Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
1C33h | 0 Number of us |RO No |No 32
entries
1 Synchronization | ;e | g | No | No 2200h
type
. 0000
2 Cycle time U32 | RO No No 0000h
4 | Synchronization |\, o | o [ \g | N 0780h
type supported
Minimum cycle 0000
5 time u32 RO No No 0000h
Calc and copy 0000
6 time u32 RO No No 0000h
8 Get cycle time ulie | RW No No 0000h
. 0000
9 Delay time uU32 | RO No No 0000h
Sync0 cycle 0000
10 time u32 RW No No 0000h
1 | SMEvent U6 [RO | No |No 0000h
missed
1p | Oycletimetoo 10 lpg INo | No 0000h
small
32 Sync error BOOL | RO No No 0000h
6.5 Drive Profile Object
Index | Sub | Name Type | Access | SAVE | PDO Value Default
Index Mappind Range Value
603Fh 0 Error code | U16 RW No Tx PDO 0

This object indicates the latest error value generated from the controller.

Please refer to 4.2 Error Code for the value of indicated value at Error code.
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Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range Value
6040h | O Controlword | U16 | RW No Rx PDO 0

This object controls device status.

Each bit of this object has a meaning as follows.

Table 6-12: Definition of Control word.

Bit Name Description
0 Switch On
1 Enable Voltage Bits to control device status. Please refer to 4.1
2 Quick Stop Drive Status Control.
3 Enable Operation

~ 6 | Operation mode specific

7 Fault Reset Initialize Fault status.

8 Halt Cancel command and stop.
9 Operation mode specific

10 ~ 15 | Reserved

Bit 4 ~ 6 and 10 ~ 15 can differentially be activated according to the value of Mode of
operation display (6061h). For details, please refer to each profile description.

Index Sub Name Type | Access | SAVE PDO . Value | Default
Index Mapping | range | Value
6041h | 0 Status word | U16 RO No Tx PDO

This object indicates the status of controller.
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Table 6-13: Definition of Status word.
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Bit Name Description
0 Ready to switch on
1 Switched on
2 Operation enabled Bits to indicate current status of controller. Please
3 Fault refer to 4.1 Drive Status Control
4 Voltage enabled ' ’
5 Quick stop
6 Switch on disabled
7 Warning Warning situation happens.
8 Reserved
9 Remote Control word has settled
10 Target reached Reached at target position
. . Software Limit has sensed from correspondent
11 Internal limit active o
movement direction.
12 ~ 13 | Operation mode specific
14 ~ 15 | Reserved

Bit 12 ~ 13 can differentially be activated according to the value of Mode of operation display

(6061h).

For details, please refer to each profile description.

Current status can be checked through number 0 ~ 6 bits according to controller.

Table 6-14. Current status following by Status word.

Status word

Description

XXXX XXxX X0Oxx 0000b
XXXX XXxX X1xx 0000b
XXXX XxxX X01x 0001b
XXXX Xxxx X011 0011b
XXXX Xxxxx X011 0111b
XXXX XXxXX X00x 0111b
XXXX XXxX X0Oxx 1111b
XXXX XXxX X0Oxx 1000b

Not ready to switch on
Switch on disabled
Ready to switch on
Switched on
Operation enabled
Quick stop active
Fault reaction active
Fault

* Bit 9 Remote indicates Control word has settled.

* Bit 10 Target Reached indicates reached the target position. The meaning of the target
position can be different according to each mode of action and for details of meaning, please
refer to the Status word description of each operation mode. If Quick stop option code
(605Ah) of value is 5 ~ 8, the controller suddenly stops then the Target Reached bit value
goes to SET under immediate stop commands.
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* Bit 11 Internal Limit Active goes to SET once the current position value is out of Object
607Dh: Software position limit. If Object 2030h: Advanced settings Sub-Index 3 Config
Internal Limit Active bit is set, Internal Limit Active will SET even if H/W Limit switch is
detected.

* Bit 12 ~ 13 will have a different meaning according to operation mode. For details, please
refer to Status word description of each operation mode.

Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
605ah |0 | Quickstop Lo gy Yes | No 2
option code
This object sets motion of immediate stop once controller status is Quick Stop.
Table 6-15: Quick Stop Option Code.
Value Description
0 Torque-Disable. Motor Free
1 After decelerated stop, changes to be ‘switch On Disable’ status.
2 After quick stop, changes to be ‘Switch On Disable’ status.
Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
605Bh |0 | Shutdown 16 |RW  |Yes |No 0
option code
This object is to set motion when controller goes Shutdown status.
Table 6-16.: Shutdown Option Code.
Value | Description
0 Torque-Disable. Motor Free
1 After decelerated stop, disable Motor.
Index Sub Name Type Access | SAVE PDO Value Default
Index yp Mapping | Range | Value
Disable
605Ch | 0 operation | 16 |gw  [ves |No 1
option
code

This object is to set operation in case of deactivated operation once controller goes Disable

Operation status.
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Value | Description
0 Torque-Disable. Motor Free
1 After decelerated stop, disable Motor.
Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Halt
605Dh |0 option | 116 RW Yes No 1
code
This object, Control word - bit 8: Set motion through Halt once stops command.
Table 6-18: Halt Option Code.
Value | Description
1 After deceleration stops, maintains Operation Enabled status.
2 After quick stops, maintain Operation Enabled status.
Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Fault
605Eh | 0 reaction | |, RW  |Yes |No 2
option
code

This object is to set operation once error occurs.

Table 6-19: Fault Reaction Option Code.

Value | Description
0 Torque-Disable. Motor Free
1 Decelerated stops.
2 Quick stops.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
6060h |0 Mode of | o RW No Rx PDO 0
operation

This object is to set operation mode.

Table 6-20: Mode of operation value.

Value

Description

128 ~ -1

Reserved

Operation mode has not set.
Profile Position Mode.
Reserved

Homing Mode.

Reserved

Cyclic Synchronous Position Mode.

Reserved

This object indicates operation mode currently requested. Actual operation mode is indicated
at Mode of operation display (6061h).

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Mode of
6061h |0 operation | 18 RO No Tx PDO
display

This object indicates the current operation mode. The definition of value is the same as the
Mode of operation (6060h).

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Position
6062h |0 demand | 132 RO No Tx PDO
value

This object indicates internal command position.

This position value is real time target position delivered from STEP Motor controller part to

Motor.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Position
6064h |0 demand | 132 RO No Tx PDO
value

This object indicates current position.

This position value indicates Encoder value connected to controller.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Following
6065h |0 error us32 RwW Yes No 5000
window

Set the range of Follow Error Value.

Information
This object can NOT be set while it's '‘Operation Enabled’ state. Please set after '‘Operation

Disable’. Please refer to 4.1 Drive Status Control.
If the value of Following error actual value is greater than the value of Following error window,
'0xFFO03 - Position Tracking Error’ or '0xFFOF - Position Overflow Error’ alarm occurs and Drive

is in Fault state.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
6067h |0 Position | 4, RW Yes No 0~63 |0
window

Set the range of Positioning value.

Information
This object can NOT be set while it's '‘Operation Enabled’ state. Please set after '‘Operation

Disable’. Please refer to 4.1 Drive Status Control.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Velocity
606Bh |0 demand | 132 RO No Tx PDO
value

This object indicates internal command velocity. The velocity value is a positive value when
the motor rotates in the positive direction, and a negative value when the motor rotates in the
negative direction.

Information
This object is supported only in Profile position mode and Homing mode. 0
displayed in Cyclic synchronous position mode.

value is

Index ﬁ::::ex Name Type | Access | SAVE :ﬂz([:))ping Value Range 3::::“
Target -2147483648

607Ah | 0 - 132 RW No Rx PDO ~ 0
position 2147483647

This object sets target position under Profile Position Mode, Cyclic Synchronous Position

Mode.
Index Sub Name Type | Access | SAVE PDO . Value Range Default
Index Mapping Value
Target -2147483648
607Ah | O - 132 RW No Rx PDO | ~ 0
position 2147483647
This object sets target position under Profile Position Mode, Cyclic Synchronous Position
Mode.
Index ﬁ:ibex Name Type | Access | SAVE I\P/|2|(;ping Value Range 3::3:“
Target -2147483648
607Ah | O - 132 RW No Rx PDO ~ 0
position 2147483647

This object sets the value of the difference between sensor origin position and mechanical
origin position. During origin search mode, completes origin search by set mode at Home
Method then moves by Home Offset distance. If the set value is over 0, move toward
+direction and less than 0, move toward -direction.
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Index ;L;bex Name Type | Access | SAVE II:/Izgping Value Range 3:{3:“
Number
607Dh | O of us RO No No 2
entries
Min -
position 2147483648 | -
1 range |52 |RW | Yes | No ~ 2147483648
limit 2147483647
Max -
o | PosON i3 TRW | Yes |No 2147483648 | 51 47483647
range ~
limit 2147483647

Absolute position range where position objects can be positioned. The controller is unable to
get out of this range. If needs to move position out of this range, target position can be
adjusted within range and if current position currently is out of range, Status word of ‘Internal
Limit Active’ Bit goes SET and unable to move to correspondent direction.

Software Position Limit is based on Sensor origin. If Home Offset has set by not 0 but other
value, Actual Software Position Limit needs to be used after adjustment by Home Offset.

Actual movable Min. position = Min. Position Limit - Home Offset
Actual movable Max. position = Max. Position Limit - Home Offset

Min. Limit Sensor Origin { = Machine Crigin) Max. Limit

*

—1000 0 {(Homs Offset = 0) 2000

sensor Origin Machine Crigin

[ | s | —

Carrected Min, Limit = —1500 [} Corrected Max. Limit = 1500
I -
I L

Hame Offset = 500

Figure 6-1. Origin Offset.

Information
If you set both Min. Position Range Limit and Max. Position Range Limit to 0, you can
disable the function of Software position limit.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
607Eh | O Polarity | U8 RW Yes No 0

This object sets rotation direction of motor.

Table 6-21: Polarity.

Bit Description
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved

7 Position Polarity
Position related Objects will be multiplied by -1 when Position Polarity is 1.

oo WN—O

Index ﬁ:ilbex Name Type | Access | SAVE I\PIInging Value Range 3::3:“
Max

607Fh |0 profile u32 RW Yes | No 1 ~ 2500000 | 2500000
velocity

This object sets Max. allowable velocity.

Whatever it receives value of velocity, controller does not move faster than Max Profile
Velocity.

Sub PDO Default
Index Index Name Type | Access | SAVE Mapping Value Range Value
Profile
6081h | 0 . U32 | RW Yes | RxPDO |1~ 2500000 | 10000
velocity

This object sets movement velocity under Profile Position Mode.

Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Profile 1000
6083h 0 acceler | U32 RW Yes Rx PDO ~ 10e5
ation 10e8

This object sets deceleration under Profile Position Mode.

Unit is speed of increasing per second [pulse/s?].
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Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range Value
6084h | 0 Profile 143 |Rw | ves |RxpDO | 000~ 10e5
deceleration 10e8
This object sets deceleration under Profile Position Mode.
Unit is speed of increasing per second [pulse/s?].
Sub PDO Default
Index Index Name Type | Access | SAVE Mapping Value Range Value
6098h | 0 Homing | g | Rw Yes | Rx PDO 0
method

This object sets the method of sensor origin search under Homing Mode.

Homing Mode method is as follow.

Table 6-22: Origin Search Method

Value | Name

0 No Mode

1 Homing on Negative Limit Switch and Index Pulse

2 Homing on Positive Limit Switch and Index Pulse

7 Homing on Origin Switch (Positive Direction, Negative Edge) and Index Pulse
11 Homing on Origin Switch (Negative Direction, Positive Edge) and Index Pulse
17 Homing on Negative Limit Switch

18 Homing on Positive Limit Switch

24 Homing on Origin Switch (Positive Direction, Negative Edge)

28 Homing on Origin Switch (Negative Direction, Positive Edge)
33 Homing Index Pulse (Negative Direction)
34 Homing Index Pulse (Positive Direction)
35 Set the current position origin
37 Set the current position origin and reset current position

-3 Homing on Negative Limit touch

-4 Homing on Positive Limit touch

-5 Homing on Negative Limit touch and Index Pulse

-6 Homing on Positive Limit touch and Index Pulse

Please refer to origin search method for detail operation, direction and velocity of each

Homing Method.
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Index

Sub
Index

Name

Type

Access

SAVE

PDO

Mapping

Value
Range

Default
Value

6099h

Number
of
entries

us

RO

No

No

Speed
during
search
for

switch

u32

RW

Yes

Rx PDO

1

~

2500000

5000

Speed
during
search
for zero

u32

RW

Yes

Rx PDO

1

~

500000

1000

This object sets values of velocity under homing speed during search for switch (index 01h)
is the velocity that is used for correspondent Switch. Please set appropriate velocity to sense
correspondent Switch.

Speed during search for zero (index 02h) is the velocity that is used for searching sensor
origin after searching correspondent Switch.

Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range Value
609Ah | 0 Homing 130 |Rw  |ves |Rxppo |)990~ 100000
acceleration 10e8
This object sets Acc/Dec velocity under Homing Mode.
Unit is speed of increasing per second [pulse/s?].
Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Touch
60B8h | 0 probe u16 RW No Rx PDO 0
function

This object sets and controls Touch Probe 1/2 operation.
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Table 6-23: Touch Probe function bits.

Bit Value | Description
0 0 Turn off Touch probe 1 function.
1 Turn on Touch probe 1 function.
. 0 Sense 1st signal only.
1 Sense signal continuously.
0 Sense origin signal.
93 1 Sense Z-Phase signal.
2 Sense signal set at 60D0h.
3 Reserved
4 1 Sense rising edge of 1 signal.
5 1 Sense falling edge of 1 signal.
6~7 |0 Reserved
8 0 Turn off Touch probe 2 function.
1 Turn on Touch probe 2 function.
9 0 Sense 1st signal only.
1 Sense signal continuously.
0 Sense origin signal.
10~ 11 1 Sense Z-Phase signal.
2 Sense signal set at 60D0h.
3 Reserved
12 1 Sense rising edge of 1 signal.
13 1 Sense falling edge of 1 signal.
14~15|0 Reserved
Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Touch
60B9h |0 probe u16 RO No Tx PDO
status

This object indicates status of Touch Probe 1/2.
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Table 6-23: Definition of Touch probe status.

Bit Value Description
0 0 Halt status of Touch probe 1 function.
1 Touch probe 1 function already turn on.
0 Rising edge of set signal has not sensed.
1 — .
1 Rising edge of set signal has sensed.
0 Falling edge of set signal has not sensed.
2 . .
1 Falling edge of set signal has sensed
3~5 |0 Reserved
6~7 |0~3 Indicates frequency of Touch probe 1 acknowledgement.
8 0 Halt status of Touch probe 2 function.
1 Touch probe 2 function already turn on.
9 0 Rising edge of set signal has not sensed.
1 Rising edge of set signal has sensed
0 Falling edge of set signal has not sensed.
10 , .
1 Falling edge of set signal has sensed.
11~13 |0 Reserved
14~15|0~3 Indicates frequency of Touch probe 2 acknowledgement.
Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Touch
60BAh | 0 probe 1 | ., RO No Tx PDO
positive
value

This object indicates encoder position value sensed by Touch Probe 1 at rising edge.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Touch
60BBh |0 probe 1 o) RO No Tx PDO
negative
value

This object indicates encoder position value sensed by Touch Probe 1 at falling edge.

Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Touch
60BCh |0 probe 2 |, RO No Tx PDO
positive
value
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This object indicates encoder position value sensed by Touch Probe 2 at rising edge.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Touch
60BDh | 0 probe2 |5, RO No Tx PDO
negative
value

This object indicates encoder position value sensed by Touch Probe 2 at falling edge.

Index | SubIndex | Name Type | Access | SAVE PDO. Value | Default
Mapping | Range | Value
60C2h |0 Numberof | 0 | go No | No 2
entries
Interpolation 0~
1 time period | U8 RW Yes No 65535 2
value
2 Interpolation | 1o | ey | yes | No 4~1 -3
time index

This object indicates and sets cycle time using at synchronous control mode (for example:
Cyclic synchronous Position Mode)

cycle time = Interpolation time period value x 1Q'erpolationtime index [gac]

Information
If using DC mode for method of synchronization, cycle time ignores set value as above and
automatically uses SyncO0 cycle time.

Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
60D0h | 0 Number of us | RO No No 2
entries
1 Touchprobe 1| ;0 | gy No No 1
source
2 Touchprobe2 | ;6 | gy No No 1
source

If the value of Bit 2 ~ 3, 10 ~ 11 for Touch probe function (60B8h) as 2, uses input signal
already set at this Object.
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Table 6-24. Touch probe 1 source.

Value Input Source
1 Origin Switch
2 User Input 1
3 User Input 2
5 Z-Phase

Table 6-25: Touch probe 2 source.

Value Input Source
1 Origin Switch
2 User Input 3
3 User Input 4
5 Z-Phase
Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
Touch probe
60D5h | 0 positive edge ulé | RO No Tx PDO
counter
This object indicates frequency for acknowledgement of Touch Probe 1 rising edge.
Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
Touch probe 1
60D6h | 0 negative edge ul6 | RO No Tx PDO
counter

This object indicates frequency for acknowledgement of Touch Probe 1 falling edge.

Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
Touch probe 2
60D7h |0 positive edge ul6 | RO No Tx PDO
counter

This object indicates frequency for acknowledgement of Touch Probe 2 rising edge.
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Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
Touch probe 2
60D8h |0 negative edge ulé | RO No Tx PDO
counter

This object indicates frequency for acknowledgement of Touch Probe 2 falling edge.

Index ﬁ:il:x Name Type | Access SZ:L s;tant

60E3h | O Number of entries us RO 30
1 1st supported homing method 116 RO 1
2 2nd supported homing method 116 RO 2
3 3rd supported homing method 116 RO 7
4 4th supported homing method 116 RO 10
5 5th supported homing method 116 RO 11
6 6th supported homing method 116 RO 14
7 7th supported homing method 116 RO 17
8 8th supported homing method 116 RO 18
9 9th supported homing method 116 RO 24
10 10th supported homing method 116 RO 25
11 11th supported homing method 116 RO 28
12 12th supported homing method 116 RO 29
13 13th supported homing method 116 RO 33
14 14th supported homing method 116 RO 34
15 15th supported homing method 116 RO 35
16 16th supported homing method 116 RO 36
17 17th supported homing method 116 RO 37
18 18th supported homing method 116 RO -3
19 19th supported homing method 116 RO -4
20 20th supported homing method 116 RO -5
21 21st supported homing method 116 RO -6
22 22nd supported homing method 116 RO 0
30 30th supported homing method 116 RO 0

This object indicates lists of origin search methods supported by controller.

Information

Value of each index for Supported homing methods can be differentially indicated by

product model or version.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Following
60F4h |0 error 132 RO No Tx PDO
actual
value

This Object indicates value of position deviation.
Value of position deviation = Position Demand Value (6062h) Position Actual Value (6064h)

If the value of position deviation goes far from Following Error Window (6065h) during certain
timing, Following Error will be generated.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
60FDh | 0 Digital 1,3, | Ro No Tx PDO
Inputs

This Object indicates status of input signals.

Table 6-26: Definition of Digital Input.

Bit Name
0 Negative Limit Switch
1 Positive Limit Switch

2 Origin Switch
3 ~15 | Reserved
16 User Input 1
17 User Input 2
18 User Input 3
19 User Input 4
20 User Input 5
21 User Input 6
22 User Input 7
23 ~ 25 | Reserved
26 Motor Power
27 Z-Phase Signal
28 Reserved
29 Reserved
30 ~ 31 | Reserved

90/108



UNIMOTION

Table 6-27: Definition of Input Value.

Value Definition
0 Input goes OFF

1 Input goes ON
Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping Range | Value
60FEh | 0 Numberof | ;0 | g No | No 2
entries
1 Physical | )55 | rw No | RxPDO 0000 0000h
outputs
2 Bit mask | U32 | RW No | No 003F 0000h

Able to control the User output through this Object and Brake.

Table 6-28: Definition of Physical outputs and Bit mask.

Bit Name
0 Set Brake
1 ~15 | Reserved
16 User Output 1
17 User Output 2
18 User Output 3
19 User Output 4
20 User Output 5
21 User Output 6
22 ~ 31 | Reserved

6.5.43.1 Set Brake

Bit 0: Set Brake controls Brake output signal. Able to manually control Brake as set the value
of Bit mask as 1.

Table 6-28: Set Brake.

Value | Bit mask Physical outputs
0 Brake Release (ON)
Brake Manual
1 Control Brake Engage (OFF)
Information
Under Operation enabled status, Brake always released (ON). Even set Bit mask as 1 and
Physical output as 1, set values are ignored and Brake released.
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6.5.43.2 User Outputs

Bit 16 ~ 21: Controls User outputs output signal. The value of Output is ‘Bit mask’ AND
‘Physical output'.

Table 6-29: User Outputs.

Value | Bit mask Physical outputs
0 Non-use output Output OFF
1 Use output Output ON
Index Sub Name Type | Access | SAVE PDO Value | Default
Index yp Mapping | Range | Value

Supported drive
modes
This Object indicates Operation modes currently supported.

6502h | 0 u32 | RO No No

Table 6-30: Supported Drive Modes.

Bit Description

Profile Position Mode
Velocity Mode

Profile Velocity Mode
Torque Profile Mode
Reserved

Homing Mode
Interpolated Position Mode
Cyclic Sync Position Mode
Cyclic Sync Velocity Mode
Cyclic Sync Torque Mode
10 ~ 31 | Reserved

o ~Nooh WN—=O

(o]

6.6 Manufacture specific Object

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
2001h |0 Sensors | g RW Yes No
logics

This Object sets Logic of specific input signals.

Table 6-31: Sensor Logic.

Bit | Name
0 | Origin Switch active logic
1 | Limit Switch active logic
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Table 6-32: Definition of Logic Value.

Value | Definition
0 Low active
1 High active

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Reverse
2002h | O limit us RW Yes No 0~1 0
direction

This Object can set direction of Hardware Limit Switch.

If 1is set, IN/OUT connection of LIMIT+ and LIMIT- inputs will be exchanged.

Information

Please use for exchanging of LIMIT+ and LIMIT- input from IN/OUT connection when it is
unable to change current wiring due to incorrect wiring of LIMIT+ and LIMIT- input

Signal.

Index Sub Name | Type Access | SAVE PDO Value Default
index Mapping | Range | Value
2003h 0 Limit us RW Yes No 0~4 0
stop
method

This Object sets the method of stop once Hardware Limit Switch goes ON.

Table 6-33: Stop Method.

Value | Definition (pp, hm) Definition (csp)
0 Quick Stop Ignore (Does not stop)
1 Decelerated Stop Ignore (Does not stop)
2 Ignore (Does not stop) Ignore (Does not stop)
3 Quick Stop Quick Stop
4 Decelerated Stop Decelerated Stop

If the value is 0 or 1, it stops when Limit switch is detected in Profile Position Mode and
Homing Mode only. It doesn't stop in Cyclic Synchoronous Position Mode. If the value is 3 or
4, it stops even in Cyclic Synchoronous Position Mode.

Declaration ratio during decelerated stop follows Deceleration of correspondent operation
mode. The deceleration ratio for Cyclic Synchronous Position Mode follows Object 201Bh:
Limit Deceleration.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
2005h |0 Encoder 1,3, | Ro No No
resolution

This Object indicates Resolution of Encoder currently installed.

Information
Number of pulse to rotate 1 motor revolution follows the value of Reference resolution
(200Ch).

Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range Value
2006h | O Start speed | U16 | RW Yes No 1~50000 |1

This Object sets initial velocity of motor [pps].

PDO
Index | Sub Name Typ Access | SAVE Mappin Value Default
Index e g Range Value
2007h | 0 Run us | RW Yes No 5~15 10
current

This Object sets Run current of Motor. Unit is %.

Run current means that current value flowing through the motor while the motor is running.
It is set based on the rated current of the motor. This value is related to the torque during
operation of the motor. If this value is high, torque during operation will increase. Therefore,
if you think that the torque is insufficient, increase the value of this parameter to increase the
torque.

Run current = Value x 10 [%]

Information

« If Run current value is high, the heating temperature of a motor can be increased. So
please be careful.

« The maximum setting of Run current (150 %) is limited to 4.4 A. Therefore, a motor
(56 mm) that rated current value exceeds 2.7 A will not increase as much as the set value
even if the set value is raised.

* Run current is set automatically as load. Therefore use only when torque value during
running is insufficient.
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Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
2008h | 0 Boost | g RW  |Yes |No 0~7 |0
current

This Object sets Boost current of Motor. Boost current is a setting that improves the
acceleration characteristics by increasing the current supplied to the motor in case the
acceleration time cannot be set sufficiently. Boost current only applies to acceleration.

Boost current = Value x 50 [%]

Information

The control current is limited to 4.4 A same as Run current. Therefore, a motor (56 mm)
that rated current value exceeds 2.7 A will not increase as much as the set value even if
the set value is raised.

Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
2009h | 0 Stop | g RW Yes No 2~10 |5
current

This Object sets Stop current of Motor. Unit is % and proportional to the value of Run current.

Stop current means that the current of the motor which is set automatically after 0.1 seconds
after the motor stops running. This setting can be used to reduce heat when the motor is
stopped for a long time. Please be careful that the temperature of the motor may rise if it is

set more than 60 %.

Stop current = Value x 10 [%]

Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.
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Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
200Ah | 0 Motor 116 | RO No No
number
This Object indicates number of motors currently set.
Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Motor 500 ~
200Ch |0 number u32 RW Yes No 100000 10000

This Object sets required number of Pulse to rotate 1 revolution of motor.

Information
Recommend to set same or lower value of Encoder resolution (2005h). In case of setting
higher value than Encoder resolution, certain value of Following error can be generated.

Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Position
200Dh | O control | U8 RW Yes No 0~63 |3
gain

This function is used to control the response to the load attached to the motor after stopping
the motor. If this set value is small, the operation of stopping the motor becomes sensitive,
and the time it takes for the motor to stop is reduced. If the setting value is large, the
operation of stopping the motor becomes insensitive, and the time taken for the motor to
stop increases relatively.
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Position control gain is determined by a combination of bandwidth and gain.

Position control gain = Bandwidth Setting x 8 + Gain Setting

Table 6-34: Position control gain.

B?nd- Gain B?nd- Gain B?nd- Gain B?nd- Gain
Valu W|th_ Settin Valu W|th_ Settin Valu W|th_ Settin Valu W|th_ Settin
e Settin e Settin e Settin e Settin
g g g g g g g g
0 0 0 16 2 0 32 4 0 48 6 0
1 0 1 17 2 1 33 4 1 49 6 1
2 0 2 18 2 2 34 4 2 50 6 2
3 0 3 19 2 3 35 4 3 51 6 3
4 0 4 20 2 4 36 4 4 52 6 4
5 0 5 21 2 5 37 4 5 53 6 5
6 0 6 22 2 6 38 4 6 54 6 6
7 0 7 23 2 7 39 4 7 55 6 7
8 1 0 24 3 0 40 5 0 56 7 0
9 1 1 25 3 1 41 5 1 57 7 1
10 |1 2 26 3 2 42 5 2 58 7 2
11 1 3 27 3 3 43 5 3 59 7 3
12 |1 4 28 3 4 44 5 4 60 7 4
13 |1 5 29 3 5 45 5 5 61 7 5
14 |1 6 30 3 6 46 5 6 62 7 6
15 |1 7 31 3 7 47 5 7 63 7 7

If the bandwidth set value is small, the target following (control) become fast. If the
bandwidth set value is large, the target following become slow.

If the gain setting is small, reactivity to positional deviation increases, and
overshoot/vibration increases.

If the gain setting is large, reactivity to positional deviation decreases, and
overshoot/vibration in decreases.

Bandwidth and gain values are relative values used inside the drive. Changing the value from
3 to 6 does not mean that the response time become twice.

Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.
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6.6.12 Object 200Eh: In-position mode

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
In-
200Eh |0 position | U8 RW Yes No 0~1 0
mode

This Object sets operation mode of In-position.

In Profile Position Mode, if the position deviation from the target position is within the set
value (Position Window) after the position command pulse is completed, it is judged that the
positioning is completed (Target Reached).

Position actual value
N )
: N 1 - N — ! Target position

r\\__% T |_\L_/_ ii-"_ _J_L\_ Position window

Target Reached | |

| |
(Fast mode) .
Time
] |

|
Target Reached | | |
(Accurate mode) | |
| | | L Time
ol || I I I

Figure 6-2: Target reached status changes according to In-position Mode.

Information

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after
'Operation Disable’.

Please refer to 4.1 Drive Status Control.

6.6.13 Object 200Fh: Encoder filter time

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Encoder
200Fh |0 filter us RW Yes No 0~3 0
time

This object can set the Filter to the Encoder input that is input to the controller.
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Value | Definition

0 Default value
1 Apply 500 ns Filter

2 Apply 1000 ns Filter
3 Apply 2000 ns Filter

Information

'Operation Disable’.

Please refer to 4.1 Drive Status Control.

This object can NOT be set while it is in 'Operation Enabled’ state. Please set after

Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Brake 0~
2010h | O delay ule RW Yes No 1000 200
This Object sets timing up to Brake release after Enable commands.
Sub PDO Value Default
Index Index Name | Type Access | SAVE Mapping | Range | Value
Digital
20117h |0 input u1le RW Yes No 0000h
levels
This Object sets Level of Digital inputs of User input.
Bit Description
0 Set Level of User Input 1.
1 Set Level of User Input 2.
2 Set Level of User Input 3.
3 Set Level of User Input 4.
4 Set Level of User Input 5.
5 Set Level of User Input 6.
6 Set Level of User Input 7.
7~ 15 | Reserved
Index Sub Name | Type Access | SAVE PDO Value Default
Index Mapping | Range | Value
2012h | O Digital | U16 RW Yes No 0000h
output
levels
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This Object sets Level of Digital outputs of User output.

Bit Description

Set Level of User Output 1.
Set Level of User Output 2.
Set Level of User Output 3.
Set Level of User Output 4.
Set Level of User Output 5.
Set Level of User Output 6.

Reserved

aa b wWN-—O

6~15

Index

Sub

Name
Index

Type

Access

SAVE

PDO
Mapping

Value
Range

Default
Value

2014h

Homing

0 Torque | U8

RW

Yes

No

20 ~90

50

Ratio
This Object is used in -3, -4, -5, -6 of Object 6098h: Homing method during the origin search
operation, and set the standard load value to determine the Load sensing point. The unit is
%, and proportional to Run current value of the motor.

Table 6-36: List of Homing methods which uses Homing Torque Ratio.

Homing method | Name
-3 Homing on Negative Limit touch
-4 Homing on Positive Limit touch
-5 Homing on Negative Limit touch and Index Pulse
-6 Homing on Positive Limit touch and Index Pulse
Index Sub Name Type | Access | SAVE PDO . Value Default
Index Mapping | Range Value
Number
201Ah | O of us RO No No 2
entries
1 Pu_sh uU32 RW Yes No 0~100 50
ratio
Pull 0
2 back u32 RW Yes No ~ 100
distance 2147483647

This object is used in the Push Motion of Profile Position Mode.
6.6.18.1 Push ratio

This object set the motor torque at the Push Motion and the value is the ratio of the maximum
motor torque. The unit is %. If a force greater than the torque set is applied to the motor in
the opposite direction of the push direction, it is determined that a work is detected.
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The motor can be pulled back a certain distance when the Push Motion is finished. The
position where the motor pulls back is the position added from Position actual value by Pull
back distance (in the opposite direction to the Push Motion). The unit is pulse.

Sub PDO Value Default
Index Index Name Type Access | SAVE Mapping | Range | Value
Internal
2018h |0 Current | U16 RO No Tx PDO 0
Value

This Object displays the Torque value in the Drive. The unit of the value is mA.

This object sets deceleration ratio applied in deceleration stop in Cyclic Synchronous
Position Mode.

Index ﬁ:::ex Name Type | Access | SAVE II\DIInging Value Range 5::3:"
Limit 1000 ~
201Bh |0 [?ecelera u32 | RW Yes No 1068 10e5
tion
Unit is speed of increasing per second [pulse/s?].
Index ﬁ:ll:x Name Type | Access | SAVE 323ping Value Range \[;::3:"
Number
2020h | O of us RO No No 3
entries
1 Function | U32 | RW No No 0
Interval
for same 0
2 Error U32 | RW Yes No ~ 3600000 0
Code
Interval
for last 0
3 Error U32 | RW Yes No ~ 3600000 0
Code

This object can delete the record of Error code history or adjust the recording time.
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6.6.21.1 Function

The Function can delete the record of Error code history. If you enter '0x00726C63’ value in
the Function, all the history in the list is initialized.

6.6.21.2 Interval for same Error Code

If the same kind of Error code occurs again within the set time, the corresponding Error code
is not recorded. The unit of setting value is ms.

If the value is set to 0, all occurrences of Error code are recorded without any restrictions.
6.6.21.3 Interval for last Error Code

If an error occurs again within the set time, the corresponding Error code is not recorded. The
unit of setting value is ms.

If the value is set to 0, all occurrences of Error code are recorded without any restrictions.

Index

Sub
Index

Name

Type

Access

SAVE

PDO
Mapping

Value
Range

Default
Value

2021h

Number
of
entries

us

RO

No

No

30

Latest
error
code

uie

RO

No

No

2nd
latest
error
code

u16

RO

No

No

3rd
latest
error
code

u16

RO

No

No

4th
latest
error
code

u1e6

RO

No

No

30

30th
latest
error
code

u16

RO

No

No

Displays the most recent Error code list. The maximum number of Error code that can be
stored is 30. The list of Error code stored in Error code history will not be erased even if the
controller is powered off. Please refer to the function of Error code history setting to initialize
the list of Error code history.
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6.6.23 Object 2025h: Lifetime Record

Index Sub Name Type Access | SAVE | PDO Value Default
Index Mapping | Range | Value
2025h 0 Number us RO No No 6

of entries
1 LTR u32 RO No No 0
Operating
Time

2 LTR u32 RO No No 0
Enable
Time

3 LTR u32 RO No No 0
Rotating
Count

4 POR u32 RO No No 0
Operating
Ti

5 POR uU32 RO No No 0
Enable
Time

6 POR u32 RO No No 0
Rotating
Count
This Object shows the time the controller has operated and the distance traveled.

For example, if the controller operates as follows, each value is as follows:

Enabled.
Rotation 10.6 -1.1 +2.4 -3.9
past now

Table 6-37: Lifetime Record.

Item Value Details
LTR Operating Time 28[s] |12+16.1 =28.1
LTR Enable Time 23[s] | 10+(3.8+9.5)=23.3

LTR Rotating Count 17 [rev] |10+ (1.1+2.4+39)=17.4
POR Operating Time 16[s] | 16.1

POR Enable Time 13[s] [3.8+9.5=13.3

POR Rotating Count 7lrev] |1.14+24+439=17.4
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LTR Operating Time

It displays the total time it has been powered on and operated for a lifetime (Since the product
was shipped).

The unit is [s]. Times below the decimal point are discarded when the controller is powered
off.

LTR Enable Time

It displays the total time it has been powered on and the drive is the Operation enabled state
for a lifetime (Since the product was shipped).

The unit is [s]. Times below the decimal point are discarded when the controller is powered
off.

LTR Rotating Count

It displays the total number of revolutions the motor has rotated through the command for a
lifetime (Since the product was shipped).

The unit is [rev] and the number of revolutions below the decimal point is discarded when the
controller is powered off.

POR Operating Time
It displays the time [s] that has elapsed after the controller was recently powered up.
POR Enable Time

It displays the time [s] the drive has been in Operation Enabled after the controller was
recently powered up.

POR Rotating Count

It displays the number of revolutions the motor has rotated through the command after the
controller was recently powered up.
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Sub PDO Value | Default
Index Index Name Type | Access | SAVE Mapping | Range | Value
2030h | 0 Number of us |RO No |No 3

entries
Automatic

1 recovery from | ;0| piy Yes | No 0~1 |0
communication
error
Disable

2 Automatic us RW Yes No 0~1 0
transition 2

3 Config Internal Us RW Yes No 0~1 0

Limit Active bit

6.6.24.1 Automatic Recovery from Communication Error

This object can set 'EtherCAT communication error (0x7500)' to be clear when EtherCAT
communication status is activated again. If the value is set to 1, the 'EtherCAT
communication error (0x7500)’ is automatically cleared the state of EtherCAT State Machine
changes from SAFE-OP to OP.

6.6.24.2 Disable Automatic transition 2

This object can set whether 'Transition 2’ of Drive State Machine occurs automatically or not.
If the value is set to 1, Transition 2 will not occur automatically, but rather through the
'Shutdown’ command.

6.6.24.3 Config Internal Limit Active bit

This object can change how to operate Status word bit 11: Internal Limit Active. If the value
is set to 1, the Internal Limit Active bit also displays the H/W Limit Switch status.
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Sub PDO Value Default
Index Index Name Type | Access | SAVE Mapping | Range Value
2031h | 0 Numberof | o | g No |No 3
entries
Enable
1 encoder us RW Yes No 0~1 1
count error
Acceptable
encoder 0~
2 count limit | Y32 | RW ves | No 2147483647 | 2
value
Encoder 500 ~
3 count error | U16 RW Yes No 1000
. 10000
time out

This object can set the Error Code '0xFF46 Encoder Count Error’.

6.6.25.1 Enable Encoder Count Error

This object can enable or disable the 'Error Code 0xFF46 Encoder Count Error’.
6.6.25.2 Acceptable Encoder Count Limit Value

This object can set the maximum allowable position error value to judge 'Encoder Count
Error'.

6.6.25.3 Encoder Count Error Time Out

This object can set the test time to judge 'Encoder Count error’.

e
EtherCAT.

*EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.
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