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1.2 EtherCAT

EtherCAT

100BASE-TX

RJ45x 2( CN2 Int CN2 Out)

2x 100Mbps( )

1484

SMO  Mai lbox

SM1  Mailbox

SM2

SM3
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FMMUL
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CoE(CANopen over EtherCAT)
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(Free Run)

SDO

PDO

EMCY

LED

EhterCAT Errorx 1
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EtherCAT Runx 1

IEC61800-7 CiA402 Drive Profile
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Profile Position Mode(PP)
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1.5 EhterCAT
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1-1
W(mm) W1(mm) H1(mm) H(mm) D(mm)
T1R8/ T3RO 50 40 150 160 175 M4
T5R5/ T7R5 70 60 150 160 175 M4
T11R/ F6RO/F11R 100 89 169 180 200 M5
F20RA/ F25RA 126 80 268 278 210 M5
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2.1 EtherCAT
CA200E CA200
EtherCAT
0
1
2
3 /
Pn-100 4 / 7 u PST
5 /
6 CANopen
7 EtherCAT
Pn-100 EtherCAT CiA402
Station Alias
Register(0x0012)
0 EtherCAT  EEPROM
1
Pn-900
PN-950 EtherchT EtherCAT 0000 o /M PST
0 EtherCAT OP
1 EtherCAT INT
Pn-950 EtherCAT
Pn-950 EtherCAT
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(0x60FD)
0 DI Z
(0x60FD)
1 (0x60FD)
EtherCAT
- H
Pn-951 ’ (0X606C) 0000 PST
(Ox60FF)
0 0.1rpm
1 pulse/sec
Pn-951 0x60FD
Pn-951 0x606C  O0x60FD
(0x6041) bit4
0 Servo On
1 RST
(0x6041) bitl0
0 Csp
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pn-gsp | EMEErCAT 0011 H PST
(0x6041) bitl4
0
1
(0x6041) bitl5
0
1
Pn-952 0x6041 bit
+
pn-gsg | ELNErCAT . FFo4 | esi | PsST
Pn-953 EhterCAT
2.2 EtherCAT
EtherCAT
Init
Pre-Operational SDO
Safe-Operational SDO  TxPDO

Operartional

SDO  PDO(TXPDO

RXPDO)
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2.3 EtherCAT

EtherCAT
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rs ' 1
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(OP) ‘ Safe-operational ‘
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50 e \Master PDO(RxPDO)
° Distributed Clock
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2.4  TwinCAT
EtherCAT Beckhoff TwinCAT
TwinCAT
1. Delta XML TwinCAT ( :C:\TwinCAT\Ilo\EtherCAT)
2. TwinCAT

3. TwinCAT System Manager
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N - TwinlCAT Sysiem Manages
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Inztallation of TwimlCAT ET-Ethemet Adapters E
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7. [Device[n](EtherCAT)] [OK]

+ new T deyines fommd

Cesice 1 [EthaiCaT]  [Beckhoff_WIC [TeanCaT4niel PCIEhemet ddapis) - Packe: §
WL cce 2 [HEtheiret]  |inT4B3E |Hiosdoom etk || ) Ligehil EHeirmes - P ack

8. [Yes] EtherCAT

TwmCAT Evstem Manager

\:;) acan for boxes

CEE S5

9. [ 1 NC-Configuration

Twin AT Svstem Manaze:

? ) EtherCTAT dudves found . 8444 drives o W C-Confizuration

man |

10. [ 1 TwinCAT Config Mode
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2
TwinCA T Systean Monnger 0

5_?{} Actvate Free Ron

LED | Fm
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11. TwincAT Config Mode

(Drive 1 (CA200-E CoE Drive))

FCARAD - TwinCAT System M
i K

EtherCAT

(Device 3(EtherCAT)) CA200E

File Edit Actionz View

Options Help

D HE =6 L BRE M8 |2 e s &3

- SYSTEM - Configuration

i HC - Configuration

BRI NEREEIEENLEC L N

o General | EtherCAT | I
. [1-[B1 Ho-Task 1 SAF

HC-Task 1 SVB
+ HC-Task 1-Image
Tables

=

Driwve 1 (CAZO0-E CoE Driwel)

I Process ]]atal Startup I CoE - Dnlinel Dnlinel

Id: |1

2 Roces
-k Axis 1

Comment :

ISimphoenix CAZ00-E EtherCAT (CoE) Driwe

FIC - Configaration

I/0 - Configuration

B I/ evices

[F}+% Dewice 2 (EtherCAT)

B Dewvice 2-Image
Dewvice 2-Image—Info
Inputs

futputs
- Infollata
H Drive 1 (CAZO0-E CoE Drive)
-84 Mappings
S5 HC-Taslk 1 SAF - Dewice 2 (EtherCAT)
fﬁ HC-Task 1 SAF - Dewvice 2 (EtherCAT) - Info

g

[T Dizabled

4

Ready

Bl

[~

Create symbols [T

12.

[Drive 1 (CA200-E CoE Drive)]

(ESM) PREOP

[Online]

EtherCAT
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T TAFE - TwinCAT Swstem Manager
File Edit Actions Wiew

Options Help
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- SYS
=R

TEM - Configuration
= Configuration
HC-Task 1 S4F

General | EtherCAT | IC

I Frocess ]]atal Startup I CoE - Orline Online I

Current State:

IPREDP ‘

Requested State: IPREDP

[BI HC-Task 1 SVE —State Machine
+ HC-Task 1-Image Bootstrap |
P b Tables ‘
E‘in-i" Poes Pre-Op I Safe-Op |
I -t A.xis L . Op I Clear Error |
FIC - Configuration
EB I/0 - Configuration
Eﬁ I/0 Devieces —ILL Status
T L oy .
g5 Dev1ce.2 (EtherCAT) Port A W
s Device Z-Image

Device 2-Image—Infa Fort B: IND Carrier / Closed

Inputs -

Bttt Fort 5 INo Carrier / Closed
| -4 Infolata Fort T INO Carrier f Closed
| : — Drive 1 (CAZ00-E CoF Drive] |
| E i’% Weppines ;
| ii HC-Task 1 SAF - Device 2 (EtherCAT) rFile Access over EtherCAT
| @@ NC-Task 1 SAF - Device 2 (EtherCAT) - Infe Dowrdloed. . I Tpleoad, .. I
|
|

Ready peal (182.168.255.99.1. 1 FEXGTEE
13. [Drive 1 (CA200-E CoE Drive)]
2nd TxPDO— CoE Tx PDO mapping
3rd RxPDO— CoE Rx PDO mapping
WcState
InfoData
H- SYSTEM - Configuration
=488 HC - Configuration

- HC-Task 1 SAF
.[B1 HC-Task 1 SVE
+ HC-Tacsk 1-Image
; Tables
E|;,,_=-+ Axes
[+ hxis 1
FIC - Configuration
=8 I/0 - Configuration
= ﬁ L'rl:l Devices
= 1- Dewice 2 [EtherCAT)

Device 2-Image

Inputs
Outputs
[+ % Infollata
E| Irive 1

¥ WcState
- W Infollata

=- ﬁ Mappings

II-'_|5.:|:II:I E CoE I|1'11;.'|-|
. b Znd TxFO0 Mapping
Znd ExFI0 Mapping

Dewice Z-Image-Infa

ii HC-Task 1 SAF - Dewice 2 [EtherCAT)

‘- @Af FC-Tazk 1| SAF - Dewice 2 (EtherCAT) - Info
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14. ( 2 ms)
[NC-Task 1 SAF]

Cycle ticks

File Edit Actions Yiew Options Help

|

s v

* G

SYSTEM - Confizuration
i HC - Configuration

HC-Task 1-Image
Tables=

- Axis 1
PIC - Configuration
I/0 - Configuration
| BB T/0 Dewices
=% Device 2 (EtherCAT)

- Device Z-Image
Device 2-Image—Info
Inputs
Outputs
Infollata
Drive 1 (CAZO0-E CoE Driwe)

Znd TxFDO Mapping

2nd BxFD0 Mapping

Task |Retain | Online |

Hame: INC—Task 1 SAF

— I futo st

T #ute Pricrity Management

Priority: |4 3:

Cyecle ticks: |2 E

|2. oo m=

Fre ticks:

™ Warning by exceeding
I Mecseaee) bok

[T Start tick (modul.|0 =

[T Separate input update

=

|»

Port: [501 =
—Options
W L/0 at task begin

[~ Disable
[T Create symbols
T Include external symbol:

E—

I | Extern syno

HoState Comment ;
[+ Infollata
Bl i"ﬁ Mapping= L
i WC-Task 1 SAF - Dewice £ (EtherCAT]
-Eg HC-Task 1 SAF - Dewice £ (EtherCAT) - Infa -
‘ o
Eeady fig
SYNCO PDO
15.  Following Error Calculation [Extern]
[Axis 1 Drive] - Parameter Following Error
Calculation [Extern] - [Download] [OK]

File Edit Actionz V¥iew Options Help

Drwd & & 5=

L% A ® % B Qs et | & F %

SYSTEM - Configuration
HC - Configuration
-[B1 FC-Task 1 SAF
[B1 HC-Taszk 1 SVE
+ HC-Tazk 1-Image
Tables

Inpu.ts

- futputs
PIC - Configuration
=- I/0 - Configuration

Eﬁ I/0 Devices

i -7 Dewice 2 (EtherCAT)
Device Z2-TImage
Dlewice 2-Image—Infa
Inputs
Outputs
Infolata
o Drive 1 (CAZO0-E CoE Driwe)
E| i’% h'lappmgs
B8 Fo-Task 1 SAF - Device 2 (EtherCAT)
i‘-ﬁ HC-Tacsk 1 SAF — Dlevice 2 (EtherCAT) — Info

Ready

General I WC-Driwe Earameter ITime Comuensationl

eter
Output Scaling:
Inwert Motor Folarity

Reference Velocity

=  Other Settings:

at Output Ratie [0.0 ...

Output Scaling Factor (Weloecity)

+ Optional Output Scaling:
+ Optional Position Command Output

Smoo. ..

FALSE hd|
£200.0 m..
1.0
1.0

Download I Upload

Irive Mode * STAHDARD’ |
Trift Compensation (DAC-Offset) 0.0 m. .
Following Error Caleculation *Intern LI

| Expand M1 | Collaps M1l Selact 411 |

Intern

I —— |

|ncal (192. 168. 255. 99. 1. 1 SRR

16. TwinCAT Run Mode
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=8 (Mappings) — v - § TWinCAT

Run Mode [OK]

- kEF - TwinTAT Bxsiem Menages

Ele Bix Actonr ¥ew Copboas Hel 1L 2 3

M=oy = | IR RTIAE R PR R SRR T Al
17. Servo On

[NC-Configuration] [Axis 1] - Online - [Set]

TwinCAT

File Edit Actions Yiew Options Help

D@ HE|Z[E % BRRS 4 Eaydddis 2 2Qleele @02
‘ _—'NC - Configuration :I
|
|

= -[B1 RC-Task 1 SAF General I Settinasl Parameter I Dynamics Online IFu.nctions I CouDlinaI Comuensationl
HC-Task 1 SVE

_ _ Setpoint [mm]
HC-Task 1-Image

5 Wy 0.0028 fFet——n]

.. Lag Distance [mm] Actual Velocity: [mmfs] Setpoint [mm/ =]

I 0.0000 (0.000, 0.000) I 0.0000 I 0. 0000

Override: [%] Total / Contrel %] Error:
0.0000 % | 0.00 f 0.00% | 0 {0x00
| Status (log. J——— Statuz iphys. ) —Enabling
| % Outputs [~ Ready [V HOT Moving [T Coupled Mode [~ Controlle Set |
FLC - Configuration [ Calibrated [~ Mowinz Fw [~ In Target Faos [T Feed Fw
=] a I/0 - Configuration [~ Has Job ™ Moving Bw [~ In Fos. Range [~ Feed Bw
ﬁ I/0 Devices
= Device 2 (EtherCAT) Controller Ev—Factor: [mm/ =/mm] Reference ¥elocity: [mm{=]

Davice 2-Inags ﬂ [2200 g

Device Z=-Image-Info
Inputs Target Fosition: [mm] Target ¥elocity: [mm/ =]

Outputs ID M

Infollata

_ Driwe 1 (CAZO0-E CoE Drive)
=i o2l Al |- = 8w
S5 HO-Task | SAF - Dewies 2 (EtherCAT) F1 F2 F3 Fa Fa

BE BC-Taszk 1 SAF - Device 2 (EtherCAT) - Inf|

< | HN =l
Server (Port) I Timestamp I Massage I AI
=l

oTwin.CAT Sw. .. 2019-3-13 10:53:24 84. .. Starting COM Server TcEwentLogger !
oTwinEAT Sy... 2019-3-13 10:53:23 93 ms TCRTIME Server started: TCRTIME.

4

Ready Pcal (192. 165, 255. 99. 1. 1 BT

[All]

set Enabling

|:| Feed Fw
[ ] FeedBw Cancel

Owemde [Z]:
100 Al

18. Online
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2.5
2.5.1

CA200E (Free Run Mode) DC (DC-Synchronous
Mode) ETG EtherCAT

(Free Run Mode)( )
tl PDO tl 2 PDO
EtherCAT EtherCAT EtherCAT (kﬁﬁ#fﬁéiél;xn
Crata Frame Data Frame Diata Frame F

DC (DC-Synchronous Mode) (SYNCO )
EtherCAT
EtherCAT EtherCAT L
Data Frame Data Frame Cemmunizatan
Frame
!

1. [Drive 1(CA200-E CoE Drive)]
2. DC [DC-Synchronous]( ) [Free Run]( )
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= TwinCAT

File Edit Actionz VYiew Optionz Help

DESEEZE [/ ER8hd (Easdaatie @=Qlewee @b
SYSTEM - Configuration
| HC - Configuration CoE - Online I Online I HC: Online I HC: Funections I —
E||E] HC-Tazl 1 SAF General I EtherCAT I Procesz Data I Startup

' WC-Task 1 SVE
+ HC-Task 1-Image Operation Mode:
Tables
[y Axes

- fxis 1
FIC - Configuration
| =- I/0 - Configuration

I/0 Dewices

% Device 2 (EtherCAT)
Device 2-Image
Device 2-Image—Infa
Inputs
Outputs
Infolata
[~ Drive 1 [CAZO0-E CoE Drive] |
= ﬁ Mappings
gg HC-Task 1 SAF - Device 2 [(EtherCAT]
@@ WC-Task 1 SAF - Dewvice 2 (EtherCAT) - Inf:

sl | 2Ll |
|
|

Server [Fort) ITimestemp IHessage
| oTwinCRT Sy, 2019-3-13 10:535:24 54. .. Starting COM Serwer TeEwentLoggzer !
@ TwinlhT Sy, .. 2009-3-13 10:53:23 93 ms  TCRTIME Server started: TCRTIME.
‘ Ready |ncal (192. 168. 255.99. 1. 1 Bl
2.5.3
1. [NC-Task 1 SAF]
2. Task
3. Task Cycle ticks
File Edit Action=s ¥iew Optionz Help
D@ (&0 B2 A0 =avdd e e 2Qlve e &R
SYSTEM - Configuration -
HC - Configzuration Task IRetainI Dnlinel —]
Wame: INC—Task 1 SAF Port: [501 =
_IF;{“L‘ 1-Image — ¥ futo ste _— —0ptions
ahies T futo Priority Management W L0 at task begin
- doeis 1 Eriority: |4 E [~ Disable
PIC - Configuration -
: /0 - Confi.gu.ration Cyele ticks: I2 3: 2. 000 s [T Create symbals
ﬁi“iﬂn]:"zlcl:e; (EtherCAT) [T Start tick Emodul-ll:l j I | Drrliwde) exctersmll sqmboilk
Device Z-Image [~ Separate input update I—_I
Dlevice 2-Image—Info : : -
Fre tocks: ID 3
Inputs FE e I Extern syno
gi;ﬂ;::a [T Warning by exceeding
Drive 1 [CAZO0-E CoE Driwve) I Heszaze Bk
Znd TxFIO0 Mapping
2nd ExFI0 Mapping
WeState Comment:
H Infollata
Eﬁﬁ Mapping= _
gE WC-Task 1 SAF - Device 2 [EtherCAT)
-gg WC-Task 1 SAF - Dewice 2 [(EtherCAT] — Infa -
4| | E
Ready
1 ms (PDO = 1 ms)
2 ms (PDO = 2 ms)
SYNCO
3 ms (PDO = 3 ms)

SYNCO Ims SYNCO PDO
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2.6 PDO
PDO RxPDO TxPDO (Object Dictionary) 0x1600 0x1603

0x1A00 0x1A03

2.6.1 PDO
CA200E PDO ) EtherCAT XML
PDO
RxPDO Control Word Target Position Target Velocity Target Torque Mode of Operation
(0x1600) (0x6040) (0x607A) (0X60FF) (0x6071) (0x6060)
TxPDO Status Word Actual Position Actual Velocity Actual Torque Mode of Operation Display
(0x1A00) (0x6041) (0x6064) (0x606C) (0x6077) (0x6061)
PDO ( PDO )
RxPDO Control Word Target Position
(0x1600) (0x6040) (0x607A)
TxPDO Status Word Actual Position
(0x1A00) (0x6041) (0x6064)
PDO
RxPDO Control Word Target Velocity
(0x1600) (0x6040) (Ox60FF)
TxPDO Status Word Actual Position Actual Velocity
(0x1A00) (0x6041) (0x6064) (0x606C)
PDO
RxPDO Control Word Target Torque
(0x1600) (0x6040) (0x6071)
TxPDO Status Word Actual Position Actual Torque
(0x1A00) (0x6041) (0x6064) (0x6077)
2.6.2 PDO
1. RXPDO Assignment:0x1C12:0/ TxPDO Assignment: 0x1C13:0 0x0 PDO
2. RxPDO mapping entry: ex.0x1601:0/TxPDO mapping entry: ex.0x1A01:0 0x0

PDO
3. RXPDO mapping entry: ex.0x1601:0 - 0x1601:7/TxPDO mapping entry: ex.0x1A01:0 -
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0x1A01:7
4. RxPDO mapping entry: ex.0x1601:0/TxPDO mapping entry: ex.0x1A01:0 PDO
5. RxPDO Assignment:0x1C12:1/TxPDO Assignment: 0x1C13:1 PDO
6. RXPDO Assignment:0x1C12:0/TxPDO Assignment: 0x1C13:0 0x1 PDO
2.6.2 TwinCAT PDO
1. o) [Shift] [F4] TwinCAT / Config Mode( [OKD)
2. [Drive 1 (ASDA A2-E CoE Drive)] Process Data PDO
PDO
3. PDO PDO (Insert/Delete/Edit/Move Up/Move
Down)PDO ( PDO 8 PDO )
(el | BtheaCAT | IC Prooe= sk | Emaow | (CoE - Chdine | Qindine
Fc Maoeger FLX) List
M e Tm B Indssi G e Ao M m
0 1M M OelADD 130 Lo TSFD0 Migpog i
1 1M M OulhOL G0 Tud TaFDO bisgiping 1 i
2 Chuynis OxlAD? 100 3l TaF OO bdspng i
ER- Tapais DaliDd 40 $h THEDC My ping 0
Dulf0 130 LstESFDO Bapping 0
OelEl 60 Tul Ry Hipging 1 0
MelEE 60 9 P Hapiig 0
D3 40 Hh BXPD0 bigkng 0
[ 5
L) fosignonent bl 1) FLE) oot ol ADE
6106000 e, b Dl 500 Traia: T Ok Haw Taps Crfanti
#0160 1 MGMldl 10 00 Sehe Wod TINT
01612 faackaded. by Dl S0 e 40 10 omlboan DINT
0607 ke I fE0 [ [ [I all -rl sofml valne CINT
- 1 _— .
Dol B
(] PO ktamerack [Cosd F0 rda frm. davia Hoa Up |
ARSIEE v Tl Aiaeet o Do |
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Eidit Pdo Enlry

MHemre

Indes e |0 | [0

Sublndex |0 |

Data Tvps | fnane|

BiLertahe |1

iw

Fram Dictianam:

(2000
D200
o002
(2005
(2007
(2009
(2008

2000
e 200E

-DAv's Peramets P00
-DRY e Parametan PO-01
-DAw's Peramet= P02
(20003 -
I

DRz Parametar PO-02
DAYz Paramete FPO-04

-DRY': Parametz POOD
20005 -

DAYz Paramete PO-06

-DAv's Peramets POOF
Cu 2008 -

DRz Parametan PO-0E

-DFAw's Peramet=1 P09
(o200 -

DR Paramatey PO-10

- DRz Parameter FO-T1
(20005

DR Paramater PO-12

- DAY Patemeier FOF13
-DRVs Paramsler PO-14

PDO (1

Config Mod

[F4]

170

[No]
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3.1 Profile Position Mode
3.1.1
( ) ( )
Pulse of User Unit (PUU) No.of PUU/Rev = (131072 x 0x6093 Sub2)/0x6093h Subl
3.1.2
1 Mode of operations 6060h (profile position mode)(0x01)
2 Target position 607Ah (target position)( PUU)
3. Profile velocity 6081h (profile velocity) ( PUU per second)
4 Profile acceleration 6083h (millisecond from O rpm to 3000 rpm)
5 Profile deceleration 6084h (millisecond from O rpm to 3000 rpm)
6 Controlword 6040h (0x06 > 0x07 > OxOF) Servo On
7. Statusword 6064h
8. Statusword 6041h (following error)
(set-point acknowledge) (target reached)

3.1.3
1. (profile position mode)

Position demand value 6062h ( PUV)

Position actual value* 6063h ( increments)
2. (Following error)

Following error window 6065h ( PUV)

Following error actual value 60F4h (

PUU)
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L accepted following error tolerance J
I i

| | | ] ] ] | | | .

| | | I I I | | | osition

following error following error
window o window
following error no following emror _ following error

reference position

Reference position

3. Position window

Position window 6067h ( PUU)
Position window time 6068h position widow
( millisecond)
L accepted positicn range A
1 |
| | | | | | | | | .
— | | | — | T ion
position window 1 position window

pasition reached

position not reached B position not reached

target position

Position reached

3.1.3
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGER8 RW
6061h Modes of operation display INTEGER8S RO
6062h Position demand value[PUU] INTEGER32 RO
6063h Position actual value[increment] INTEGER32 RO
6064h Position actual value INTEGER32 RO
6065h Following error window UNSIGNED32 RW
6067h Position window UNSIGNED32 RW
6068h Position window time UNSIGNED16 RW
607Ah Target position INTEGER32 RW
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6081h Profile velocity UNSIGNED32 RW
6083h Profile acceleration UNSIGNED32 RW
6084h Profile deceleration UNSIGNED32 RW
6093h Position factor UNSIGNED32 RW
60F4h Following error actual value INTEGER32 RO
60FCh Position demand value INTEGER32 RO

3.2 Cyclic Synchronous Position Mode

3.2.1

(Cyclic Synchronous Position Mode)
PDO (target position) (controlword)

(velocity offset)

Torgue offzet (E0B2s)

(torque offset)

Velocity offset (6051n)

Poaition offset (60B0-)

Ims 20ms 60C2h

Target - +—|. Position - i Weloecity - ;
position control T contro
(BOTAs)
L ik
«Jorque actusl valus
{BOTTh)
. velocily actual value
{BDECH)
. Position actual valus
{BDBn)
3.2.2
1. Mode of operations 6060h (cyclic synchronous position mode)
(0x08)
2. Interpolation time period 60C2h SYNC
60C2h Sub-1 (Interpolation time units)
Sub-2 (Interpolation time index) -3
10-3
3. Drive PDO Rx

607Ah Target Pos Cmd(32-bit)

6040h Sub-0

(controlword)
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3.2.3
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGERS8 RW
6061h Modes of operation display INTEGER8 RO
607A h Target position INTEGER32 RW
60B0 h Position offset INTEGER32 RW
6064 h Position actual value INTEGER32 RO
60B1 h Velocity offset INTEGER32 RW
606Ch Velocity actual value INTEGER32 RO
60B2h Torque offset INTEGER16 RW
6077h Torque actual value INTEGER16 RO
3.3 Profile Velocity Mode
3.3.1
3.3.2
1. Mode of operations 6060h (profile velocity mode) (0x03)
2. Controlword 6040h (0x06 > 0x07 > Ox0F) Servo On
( 0D-60FFh )
3. Profile acceleration 6083h (millisecond from O rpm to 3000 rpm)
4. Profile deceleration 6084h (millisecond from O rpm to 3000 rpm)
5. Target velocity 60FFh 0.1 rpm (
0D-60FFh 0 0D-6060h [Mode]
Quick-Stop )
6. Statusword 6041h
3.3.3
1.
Velocity demand value 606Bh ( 0.1rpm)
Velocity actual value 606Ch ( 0.1rpm)
2.
Velocity window 606Dh ( 0.1lrpm)

Velocity widnow time 606Eh

( millisecond)

velocity widow
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Velocity threshold 606Fh ( 0.1rpm)
3.3.4
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGERS8 RW
6061h Modes of operation display INTEGER8 RO
606Bh Velocity demand value INTEGER32 RO
606Ch Velocity actual value INTEGER32 RO
606Dh Velocity window UNSIGNED16 RW
606Eh Velocity window time UNSIGNED16 RW
606Fh Velocity threshold UNSIGNED16 RW
60FFh Target velocity INTEGER32 RW
3.4 Cyclic Synchronous Velocity Mode
3.4.1
(Cyclic Synchronous Velocity Mode) PDO
PDO (target velocity) (controlword)
(velocity offset) (torque offset)

3.4.2
1.

Torque offset (B0B2n)

Velocity offset (B0B1n)

Target + -
velocity
(60FFn)

«larque actual value

Velocity o Torque

— — —
L contral A control

(607 7h)
. Velacity actual value

(B06Cn)

~Position actual value

Mode of operations 6060h

(0x09)

2.

Interpolation time period 60C2h

(6064n)

SYNCO

(Cyclic Synchronous Velocity Mode)
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60C2h Sub-1 (Interpolation time units) Ims 20ms 60C2h
Sub-2 (Interpolation time index) -3

10-3

3. Drive PDO Rx

60FFh Target Velocity Cmd(32-bit)
6040h Sub-0 (controlword)
3.4.3
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGERS8 RW
6061h Modes of operation display INTEGER8 RO
60FF h Target velocity INTEGER32 RW
60B1 h Velocity offset INTEGER32 RW
606Ch Velocity actual value INTEGER32 RO
6064 h Position actual value INTEGER32 RO
60B2h Torque offset INTEGER16 RW
6077h Torque actual value INTEGER16 RO
3.5 Profile Torque Mode
3.5.1
3.5.2
1. Mode of operations 6060h (profile torgue mode)(6060h = 04h)
2. Controlword 6040h (Ox6 > 0x7 > OxOF) Servo On
( 0D-6071h
)
3. Torque slope 6087h ( millisecond from 0 to 100%rated torque)
4. Target torque 6071h ( one rated torque in a thousand) (0D-6071h
0 0D-6060h[Mode] Quick-Stop )
3.5.3
Torque demand value 6074h ( one rated torque in

QO

thousand)
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Torque rated current 6075h (

multiples of milliamp)

) (

Torque actual value 6077h ( one rated torque in a
thousand)
Current actual value 6078h one rated
torque in a thousand)
3.5.4
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGER8 RW
6061h Modes of operation display INTEGER8 RO
6071h Target torque INTEGER16 RW
6074h Torque demand value INTEGER16 RO
6075h Motor rated current UNSIGNED32 RO
6077h Torque actual value INTEGER16 RO
6078h Current actual value INTEGER16 RO
6087h Torque slope UNSIGNED32 RW
3.6 Cyclic Synchronous Torque Mode
3.6.1
(Cyclic Synchronous Torque Mode)
PDO (target torque) (controlword)

(torque offset)

Tarque offset (60B2x)

+
Target + L Torque

torque control
(6071n)

(6O77n)

" Velocity actual value
(60ECH)

< Position actual value

(6064n)
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3.6.2
1. Mode of operations 6060h (cyclic synchronous torque mode)
(0x0A)
2. Interpolation time period 60C2h SYNCO PDO

60C2h Sub-1 (Interpolation time units) Ims 20ms 60C2h
Sub-2 (Interpolation time index) -3

10-3

3. Drive PDO Rx

6071h Target Torque Cmd (16-bit)
6040h Sub-0 (controlword)

3.6.3
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGER8 RW
6061h Modes of operation display INTEGERS RO
6071h Target torque INTEGER16 RW
60B2h Torque offset INTEGER16 RW
6077h Torque actual value INTEGER16 RO
606Ch Velocity actual value INTEGER32 RO
6064 h Position actual value INTEGER32 RO

3.7 Homing Mode

3.7.1

3.7.2

1. Mode of operations 6060h (homing mode) (0x06)

2. Home offset 607Ch

3. Homing method 6098h 1 3B ( 0D-6098h )

4. Homing speeds 6099h Sub-1 ( rpm)

5. Homing speeds 6099 Sub-2 ( rpm)

6. Homing acceleration 609Ah ( millisecond from Orpm to

3000rpm)
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7. Controlword 6040h (0x06 > 0x07 > OxOF) Servo On
8. Controlword 6040h (OxOF > Ox1F) (Home Switch)
9. Statusword 6041h
3.7.3
Index Name Type Attr.
6040h Controlword UNSIGNED16 RW
6041h Statusword UNSIGNED16 RO
6060h Modes of operation INTEGERS RW
6061h Modes of operation display INTEGERS RO
607Ch Home offset INTEGER32 RW
6093h Position factor UNSIGNED32 RW
6098h Homing method INTEGER8 RW
6099h Homing speed ARRAY RW
609Ah Homing acceleration UNSIGNED32 RW
3.8 Touch Probe Function
3.8.1
CN7 DI ( DI13 DI 54 S) Z
CN7 DI13 P2-40
0D 60B8h (Touch Probe Function)
&t|15|14 |13|12| 11 |10| 9 |B | ?| 6 |5 | 4| 3 | 2| 1 |o |
{i Thise 18H
0 : ==[#] Touch Probe 1
Bit 0 Thie
l Touch Probe 1 JH#EFFS% 1: F= Touch Probe 1
0 {HE—iR
Bit 1 Touch Probe 1 #lEZ:E
i ouch Probe E 1+ ERHTER
0:3FECN7TBIDI13
Bit 2 Touch Probe 1 #MEVSEE
! ouchFrobe " 1 SeE3EilE 7 Bios
Bit 3 R
0: FZiEA
Bit 4 TEW Touch Probe 1 B9 LiSEIA TR | 1 _HEENER |, FHHEMEL, i8S
{5731 OD 60BA.,
0 : FZiEH
Bit 5 TEW Touch Probe 1 B9 MSEIATR | 1 MEEAER , FHHEMEY, SiEE
fi&7=% OD 60BBx,
Bit6 ~ 15 {FE
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3.8.2
0D 60BSh (Touch Probe Status)
Bit |15 1413121111101 9 a 5 4 3 2 1 0
i Ihiie vrEH
8it 0 Touch Probe 1 THREHA 0 : Touch Probe 1 ThiE=F
I T It o
ouenh Frobe N 1 : Touch Probe 1 IThEEFFE
. 0 : fAi==HEY
Bit 1 Touch Probe 1 _FE&gEHEHNEL )
1: SR | #dEaThilEr
. . 0 : fAi==HEY
Bit 2 Touch Probe 1 TS5 EHNEY .
1: TERE |, HdEaIhiEY
Bit 3~5 {FEE -
0: =B CNTHEIDI13
Bit 6 Touch Probe 1 fIEEE
’ 1 : SEEEHA Z fiod
8it 7 Touch Probe 1 #TEHAS 0:%
[
(60B6 Bit1 Z2HENIHREFTE ™ER) | 1 : AkIOHENE#
Bit 8~15 FE -
1 Touch Probe DI 0D 60B8h
Bit 4 /
] @
Bi 0
Touch Frooe 1ThEEF
. Q|
Bt 1 3|l
Touch Frobe 1!@!&'&1 | i
o0 5058, I Ii
AR B Touch F'n:Ele[‘:f ] (D | |
T | ;
Bi5 ®E I -I
B Touch Probe 1 ] i i i
N ATFRE T i ! -
- @) i : LG}
[ T £
Toush Probe mmaﬁ} ! | i ! |
o0 055, St i i | O El@ i | 9, @
O E05S Til-.l[:nPrDDEwl i i | I | i | |7_-|
Bt 2 | E_." i | L/ @
Touch Probe 1 [ ! i | i 4
T E I 1 | ‘|_ I ! : |
Touch Probe 1@ | | @ ./ ! i @' 'I
(B CNTBIDN 13) L : i
esoea | : | i-\‘ ® E‘ E@ i Cu?\.\ S
Touch probe 1 [FARGTREE ﬂj;] ! X 1 1 | | X e
P e | ! ®)
eBDBB T 1 T | T .
Touch probe 1MERTREE R IX - | Em2
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NG Thke 1EER
OD 50B8 Bit 0 = 1 1. F/= Touch Probe 1
(1) |OD60B&.Bit1=0 0 : fMAT—Ix
OD 60B8: Bit 4 = 1 1: FRAAERT , Freaimax
OD 60B8: Bit 5 = 1 | FERERE TG
(2) OD 60BY Bit 0 = 1 BB : Touch Probe 1 THEEFTTS
(3) AhEB Touch Probe 1iRS _EEaTE
(4) OD 60B3, Bit 1 =1 USTEMNRT : FeRts |, #UEmIhHE
(4a) OD 60BA S EREEIEHERFEAZ OD 60BA,
(5) 4188 Touch Probe 118 T E8E
(6) OD 60B9, Bit 2 =1 EMENAT: « TERE , HiEmIhilE
(6a) OD 60BBh S EFEEIEHERFEAZ OD 60BB.
(7) OD 60B8, Bit4 =0 3 Touch Probe 189 5 aRETHAE
(8) OD 60B9, Bit 1=0 UEMET  LEREl S hisFits
(8a) OD 60BA FRFEANE
(9) OD 60B8: Bit 4 = 1 1 HESRERT , FreSHIER
(10) OD 60BA R EEANEE
(11) 456 Touch Probe 1 RS _EEFEEE
(12) | OD 60BY, Bit 1 =1 (SHEAT | HSRk | $EaLIhiEY
(12a) | OD B0BA, S EFEEIEHERFEAZ OD 60BA.
(13) | OD 60B8, Bit 0 =1 0 : %) Touch Probe 1
OD 60BY, Bit 0 =0
(14) | OD60BY, Bit1=0 SMERSES
OD 60B%: Bit 2 =0
(14a) | OD 60BA ,OD 60BA, B AEEE

Touch Probe
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Bi 0
Touch Probe 1IREFS: } 1 =t
Bi 1 i i.i
00 5088, Touch Probe 13NEGRE ! 1
RN : R t
Bit4 ! i
T Touch Probe 1 |
Lt | | il ¢
1 Ill : : !:
810 | k ! i
Touzh Probe TSRS ! | A ! i
O 6055, = T 1 | t
TR gt 1 ' i | !
Touch Probe 1 1y | ! | ] |
LHEETELATRL : J [ : ] E ¢
Touch Probe 1@ i i . i E : i
(S ST E E rl i : I|_| : ot
E0EA L i | A '
Touchprobe 1 EbTRiER | om0 ) I i Y w2 t
3.6.3
Index Name Type Attr.
60B8h Touch probe function UNSIGNED16 RW
60B9h Touch probe status UNSIGNED16 RO
60BAh Touch probe 1 INTEGER32 RO
60BBh Touch probe 1 INTEGER32 RO
3.9
3.9.1
Quick-Stop
Quick-Stop
3.9.2
1.
Quick-Stop Servo On
2. Controlword 6040h 0x8F(
3. Controlword 6040h Ox1F / OxOF( )
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4.1
VAR UNSIGNED8 Boolean  float  INTEGER16
UNSIGNED16
ARRAY Sub-index 0 UNSIGNEDS
Sub-index 0 UNSIGNEDS

RECORD RECORD

4.2
CANopen Standard 301
4.3
CA200

4_4 1000h

Index Object Type Name Data Type Access | Mappable
1000h VAR Device Type UNSIGNED32 RO N
1001h VAR Error Register UNSIGNEDS8 RO Y
1600h~ 03h RECORD Receive PDO Mapping UNSIGNED32 RW N
1A00h~ 03h RECORD Transmit PDO Mapping UNSIGNED32 RW N
4.5 6000h
Index Object Type Name Data Type Access | Mappable
603Fh VAR Error Code UNSIGNED16 RO Y
6040h VAR Controlword UNSIGNED16 RW Y
6041h VAR Statusword UNSIGNED16 RO Y
605Bh VAR Stutdown Option Code INTEGER16 RW N
605Eh VAR Fault Reaction Option Code INTEGER16 RW N
6060h VAR Modes of Operation INTEGER8 RW Y
6061h VAR Modes of Operation Display INTEGER8 RO Y
6062h VAR Position Demand Value INTEGER32 RO Y
6063h VAR Position Actual Internal Value INTEGER32 RO Y
6064h VAR Position Actual Value INTEGER32 RO Y
6065h VAR Following Error Window UNSIGNED32 RW Y
6067h VAR Position Windows UNSIGNED32 RW Y
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6068h VAR Position Window Time UNSIGNED16 RW Y
606Bh VAR Velocity Demand Value INTEGER32 RO Y
606Ch VAR Velocity Actual Value INTEGER32 RO Y
606Dh VAR Velocity Window UNSIGNED16 RW Y
606Eh VAR Velocity Window Time UNSIGNED16 RW Y
606Fh VAR Velocity Threshold UNSIGNED16 RW Y
6071h VAR Target Torque INTEGER16 RW Y
6072h VAR Max Torque UNSIGNED16 RW Y
6074h VAR Torque Demand Value INTEGER16 RO Y
6075h VAR Motor Rated Current UNSIGNED32 RO Y
6076h VAR Motor Rated Torque UNSIGNED32 RO Y
6077h VAR Torque Actual Value UNSIGNED16 RO Y
6078h VAR Current Actual Value INTEGER16 RO Y
607Ah VAR Target Position INTEGER32 RW Y
607Ch VAR Home Offset INTEGER32 RW Y
607Dh ARRAY Software Position Limit INTEGER32 RW Y
607Eh VAR Polarity UNSIGNEDS8 RW Y
607Fh VAR Max Profile Velocity UNSIGNED32 RW Y
6080h VAR Max Motor Speed UNSIGNED32 RW Y
6081h VAR Profile Velocity UNSIGNED32 RW Y
6083h VAR Profile Acceleration UNSIGNED32 RW Y
6084h VAR Profile Deceleration UNSIGNED32 RW Y
6085h VAR Quick Stop Deceleration UNSIGNED32 RW Y
6086h VAR Motor Profile Type INTEGER16 RW Y
6087h VAR Torque Slope UNSIGNED32 RW Y
6093h ARRAY Postion Factor UNSIGNED32 RW Y
6098h VAR Homing Method INTEGERS8 RW Y
6099 ARRAY Homing Speeds UNSIGNED32 RW Y
609Ah VAR Homing Acceleration UNSIGNED32 RW Y
60BOh VAR Position Offset INTEGER32 RW Y
60B1h VAR Velocity Offset INTEGER32 RW Y
60B2h VAR Torque Offset INTEGER16 RW Y
60B8h VAR Touch Probe Function UNSIGNED16 RW Y
60B9h VAR Touch Probe Status UNSIGNED16 RO Y
60BAh VAR Touch Probe Posl Pos Value INTEGER32 RO Y
60BBh VAR Touch Probe Posl Neg Value INTEGER32 RO Y
60BCh VAR Touch Probe Pos2 Pos Value INTEGER32 RO Y
60BDh VAR Touch Probe Posl Neg Value INTEGER32 RO Y
60C0h VAR Interpolation Sub Mode Select INTEGER16 RW Y
60C1h ARRAY Interpolation Data record UNSIGNED16/32 RW Y
60C2h RECORD Interpolation Time Period SIGNEDS8 RW Y
60C5h VAR Max Acceleration UNSIGNED32 RW Y
60C6h VAR Max Deceleration UNSIGNED32 RW Y
60F2h VAR Positioning Option Code UNSIGNED16 RW Y
60F4h VAR Following Error Actual Value INTEGER32 RO Y
60FCh VAR Position Demand Value INTEGER32 RO Y
60FDh VAR Digital Inputs UNSIGNED32 RO Y
60FFh VAR Target Velocity INTEGER32 RW Y
6502h VAR Supported Drive Modes UNSIGNED32 RO Y
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Object 1000h: Device Type
Index 1000h
Name Device Type
Object Code VAR
Data Type UNSIGNED32
Access RO
PDO Mapping NO
Value Range UNSIGNED32
Default Value 04020192h
Object 1001h: Error Register
Index 1001h
Name Error Register
Object Code VAR
Data Type UNSIGNEDS8
Access RO
PDO Mapping YES
Value Range UNSIGNED8
Default Value 0

Object

1600h~1604h: Reveive PDO Mapping Parameter

Index 1600h~1603h

Name Receive PDO Mapping

Object Code RECORD

Data Type PDO Mapping

Access RW

PDO Mapping NO

Sub-Index 0

Description Number of mapped application objects in PDO
Data Type UNSIGNEDS8

Access RW

PDO Mapping NO

Value Range 0:Deactivated 1~8:Activated

Default Value 0

Sub-Index 1~8

Description PDO mapping for the application object to be mapped
Data Type UNSIGNED32

Access RW

PDO Mapping NO

Value Range UNSIGNED32

Default Value 0
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Ohbject Dictionary
Applicaton
asaa
PDO Mapping Object 1
0 3
) Applicaton
q bbb vy ¥ Object 2
2 cceo Frd
3 aaaa KK
T— coce -z Appleaton
eI Object 3
Application . . ——
Ohbject 2 Application Object 3 Application Object 1

Object 1A00h~1A04h: Transmit PDO Mapping Parameter

Object

Index 1A00h~1A03h
Name Transmit PDO Mapping
Object Code RECORD
Data Type PDO Mapping
Access RW
PDO Mapping NO
Sub-Index 0
Description Number of mapped application objects in PDO
Data Type UNSIGNED8
Access RW
PDO Mapping NO
Value Range 0:Deactivated 1~ 8:Activated
Default Value 0
Sub-Index 1-8
Description PDO mapping for the application object to be mapped
Data Type UNSIGNED32
Access RW
PDO Mapping NO
Value Range UNSIGNED32
Default Value 0
1C12h: RxPDO Assign
Index 1C12h
Name RxPDO Assign
Object Code RECORD
Data Type PDO Mapping Assign
Access RW
PDO Mapping NO
Sub-Index 0

Description

Number of assigned PDO mapping
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Data Type UNSIGNEDS8
Access RW
PDO Mapping NO
Value Range 0: 1: PDO RxPDO
Default Value 1
Sub-Index 1
Description Index of assigned PDO mapping
Data Type UNSIGNED16
Access RW
PDO Mapping NO
Value Range 1600h~1603h
Default Value 1601h

Object 1C13h: TxPDO Assign
Index 1C13h
Name TXPDO Assign
Object Code RECORD
Data Type PDO Mapping Assign
Access RW
PDO Mapping NO
Sub-Index 0
Description Number of assigned PDO mapping
Data Type UNSIGNEDS8
Access RW
PDO Mapping NO
Value Range 0: 1: PDO TxPDO
Default Value 1
Sub-Index 1
Description Index of assigned PDO mapping
Data Type UNSIGNED16
Access RW
PDO Mapping NO
Value Range 1A00h~1A03h
Default Value 1A01h

Object

603Fh: Error Code(Error Code OFf CANopen Defined)

Index 603Fh

Name Error Code
Object Code VAR

Data Type UNSIGNED16
Access RO

PDO Mapping YES

Value Range UNSIGNED16
Default Value 0
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