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Fuhig g N Nubies_ERIN FAERH AR TRYERIH RS ERL

- FufRiA : PLC 12FF, NC {153, ... 4 B Tasks

‘g FastTask
&1 SlowTask

o MISRZIF - MIERYEHS ( firmware )

File Access over EtherCAT
EL3102-0000-FW13-FW.efw - Download Upload

Fuhm A
Q BRI

IPC
L
[ ]
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MAENFE

EHHMEZINRLE  \SERANREETARNY ?
SR FIRIF S MBSO PR A S SIS R4 ( process data )

/ Cyclic output data \
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defined time relationship
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FONEERILZEIEL , EREARMGZ ARSI THEENEL.
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R A ERNFRIFIRT

ATNUENRAENEEBARANNBERXRER , EheeCATEX T3IMEENF LRI

(synchronization modes):.
>Free Run (AFEIE): MUSRUSTEEERAIE | HRAEREMNR , SEWLEIRTX.

»SM-Synchronous: MULEISTEEUELNIE | BRRE SIS EEURA BRI 2= AT B
ARV R A

»DC-Synchronous: MILANIRREIEANE , RET o HATEF R SRS BRI PRt A .

2 FFDCITRERING , HEIZFPRIE TwinCAT FRY'DC” WEHTERE (B TNHEFPEIE

FEIHRRT):

General

EtherlCAT
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Operation Mode:

DC

Process Data

Startup | CoE - Online

Online

| SM-Synchron

'J

5 M-SEc:hmn |




Free Run ( EHHIETT )

Free Run. MubAISFEEIEANE , AREREMHFA:
- RFAEN FRREHEE IS Nib At i PR 2 [ERIAT IR R

- B 1N Free Run” IRI{pNILZ 8] , EiVERIEEAEE
- ERATUIRESSHEER /10 18% LILEEES )

EtherCATIRAYEEN : usék
DCRIZE4RYEEN : nsZk

ZEUEN ARSI |, SYEmEIARISERTEE (~us )

s 7 / \y - \( 5 EtherCAT frame
“ ECAT Frame ,Irf} X~ ECAT Frame /f/,; </ ECAT Frame /flf,'x (itter: ~s)
I I I
: DC Sync : DC Sync : DC Sync II_)_C S.ync events
| event I event | event (jitter: ~ns)
| | |
I : I
Slave Talpsk Slave Task Slave Task Slave Task : Slave Task
I I I Free Run
! ! ! | | ! I (no synchronization)
Local timer event | Local timer event | Localltimer event | Local timer event | |
t I

Local timer event 3 I
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Free Run ( BEHIET )
i

A Master Cycle Time

M1 FEER

Slave 1 Cycle Time

A = = g
OutputzlE aF!j:I' e Eﬂj)\npuﬂ}tch
Prepare Prepare
Qutputs Inputs
Slave 2 Cycle Time

A

}&ﬁiﬁ tH A
- Wik2 HH
!
A Sla\f 3 Cycle Time i i

M Slave n Cycle Time

Mihn [EHR g ‘
I

e

W
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SM-Synchronous. NSHIIIEEIRALIE | EIRICEIEHAME SRR fidA .

- BEAENSEINRE: i MubEREEEEYEME SRR (Jitter ) |, 1%#H5]

(B AIXI Ay EuLE 0,
- ABEANENFE2NRR: BMEZEREN (Jitter )
Mkt EEIAYAY BRI TS — 1 ik E’J?ﬁW@UlZ?ﬁTE'FﬁHTIETJ

ERTFPLCIEHIRY EAEE,

possible framejitter (~ps) due to EtherCAT Master implementation

7+ ECAT Frame [/ / \'X ECAT Frame /jx

| ﬁlave Task
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DC Sync

event

SM2/3 event |

D

event

Slave Task

| SM2/3 event |

ra
/; ECAT Frame ,3:’,;
|
C Sync :
|
|

:, :»*Slave Task

DC Sync
event

| SM2/3 event |

ZLPREHEEIERT RSN |, SRRl

EtherCAT frame
(jitter: ~ps)

DC Sync events
(jitter: ~ns)

Synchronous with SM Event
(jitter: ~ps)
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Cycle Time

h

F Y

Jitter

Jitter

Prepare Prepare
Outputs Inputs

Jitter

Jitter

Jitter

SME 2 57
ver%@|%j$&\& Eﬁélj)\ % 4alc

Outputs

R ERHEA

Jitter

SM Event

Jitter

SM Event

Jitter

SMEHERIRIMEIT MR IR

SM Event

W

Jitter

F

v

W




DC-RIZ

DC-Synchronous. MIfISFZEIRAVAEIE , NG E T DC AR SRS B~ ERVEH R L SHH

( SYNC Event ) i,

TS HEIRSASE ( DC System Time ) , EEF N DCNULHIRER =M {4 R o 5144

« PSP SHAZ Tub B S IIE EERT RIS,
- BT NCIESIEHIRYERIESD , LAREESRFRIIORRER

EtherCATIIRYIRE : usZk
DCRIZEHHHIKRLN : nsik

ZEUN RSN , SUEMRNARESERNKE (~us)

/ . 7 EtherCAT frame
7/, ECAT Frame ,Iﬁ \% ECAT Frame 7/ /\% ECAT Frame ,lﬁ (ter: ~ne)
| ‘ |
| I DC Sync | l DC Sync | DC Sync DC Sync events
: | event ; b t : | event (jitter: ~ns)
[ [ | [ | 1
| “ ' . |
[Slave Task ! 7/ siave Tagk A slave Tasl‘;
| |
SM2/3 event SM2/3 event SM2/3 event I zync:lronous with DC SYNC
ven
Set Outputs Set Outputs SetOutputs | Uitter: ~ns)
Sync0 evenl Sync event Sync0 event t
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Cycle Time

h 4

F Y

Jitter

Jitter

Jitter

SYNC E\-‘Eﬁt |npu‘
Latch
SM Event Outputs
Prepare valid Prepare
QOutputs Inputs

Jitter

v

Jitter

R L OEEBA
///%%ﬁiﬂ

Jitter

FﬁﬁMﬁijFEI"JSYNC EVENTxaelﬁ.li'EE"J
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TSR Event

Jitter

SYNC Event

BINKE

Jitter

A

W

Jitter

SYNC Event
SM Event

Jitter

:




TIEERZEER: Time Shift

£ SM- #1 DC-synchronoust&z , FEFUSFIMN N AR FRMEIMEIR R BB R FEE TR
TBRdIE) shift, LAERIA MubEBREE ERVBIMERFTTIa Z RIRIRRIEEE

/

master

I Logic .‘

slave

(¥

L>e

outputs available for slave /

. Logic |

P
<

shift

» i
L]

A

shift

\

f£SM-Synchronous 123, {RBEHBLSEAREIRE (AEESHEE ) | AN
N FRERF R B AIXRIE IR E At A BN,

£ DC-synchronous &3\, EXES5EubEINEIRRAYRZITE B ENEMNKEHITIRE |
WERTRFETLUEK.
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B =IERAY{RIZAIE ( Shift Time )
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shift ~ shift
NOT,OK! ,OK!

A

E ........ TT ....... EUEEEE >‘

DC-Synchronous 18z, FShift TimelIIEMIR BN I%
FRERMISHPRYEIZZ S ( SYNC event ) f&RIETE]
WBLA TSR

- EEMEEEME TS . MusIERCE ] HER
& FH

- ETFEREEEmEIR A, NEERIE!
RERHBNEUE.

. MAZIBEREE , EHEERMMIGEIERIFING,

IETERYShift Time ANEME—RY , BRILAEEuhEEIRY
FEN X EBRUH TR,



FuhBY SYNC Shift Times ( A {RIZATE )

BT FUEHY SYNC Shift Time IREFFADCRISRTAIMIERIRT ERFZ. ATLAD BIRER N AE
B9 SYNC Shift Time £§:

— > For Outputs: BFE BT IR G X 3z =5 EH M E AL
> For Inputs:BEATREFHMEARNNG ((FERMGXPSEEETEE )

Advanced Settings

£l State Machine Distributed Clocks
i Master Settings
.. Slave Settings DC Mode
- Cyclic Frames [~] Autornatic DC Mode Selection
[E2R Distributed Clocks DCin use
- EoE Suppert
. Redundancy |Terrn 3 (EL7041-1000) Select. ..
- Emergenc
. d . ¥ Independent DC Time (Master Mode)
- Diagnosis
DC Time controlled by TwinCAT Time (Slave Mode)
DC Time controlled by Extemnal Sync Device (Edemal Mode)
Select..
Settings SYNC Shift Time (us)
[ Cortinuous Run-Time Measuring Percent of cycle time: 30%
b— —s vl IForOutputs 3012500 |+

[] Show DC System Time {64 bit)

Dc Sync Task: (ﬁiﬂ%,ﬁg = 10 mS)
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Outputs Az Inputs BIEZ{RFZRIE ( SYNC Shift Time )

£/ NDC-SynchronoustE FI ML ERBCE ERELEAYSYNC Shift Time {EAEIHREEERIA
w#e, NRAEIBIFR L RBAIMNREE. FEESIS4FHEFTREE SYNC Shift Time 2R{FH)
NEZEHRE | HERETWInCATRIM LR B TRE.

. WNERfEslave Advanced Settings {EAHEMAIZER “Based on Input Reference’fric ,
Uh{EXT MUEEF TR (URTREEER SYNC Shift Time {E9M NBIRIZ{(mFBETE] ..

- BNFFEASYNC Shift Time {F/%IHAIRILS(RIZRTIE]

Advance d Setting
Distributed Clock - {Betnbitediinek Distributed Clock
Cyclic Mode Cyclic Mode
Operation Mode: DC-Synchron (input based) ~ Operation Mode: DC-Synchron
Enable Sync Unit Cycle {us): Enable Sync Unit Cycle {ps): _
SYNC O SYNCO
Cycle Time (us): Shift Time (us): Cycle Time {(us): Shift Time (us):
@SmcUntCyoe  [x1 v UserDefined o ] @SmcnitCydle  [x1  ~|  User Defined o ]
() User Defined + SYNCO Cycle () User Defined +SYNCD Cycle
Based on Input Reference I [] Based on Input Reference I
-4012.500
Enable SYNC 0 = _4012.900 Enable SYNC 0 = D
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SYNC Shifts Times fJ&ES

FETWINCATH , SYNC Shift Time B2 /R 8 CurTaskTime, X FEEIEHIEMEE LRERA
SEMIRE (WEHPZE 1S DCIIL)AIATE.,

CurTaskTime

FubgktosEn % .
A EERIE kS EhT4

master 1 1 /A5B14) EuiEns

v

slave

SIENTERYS L FEERORT )

Input slave Output slave
cycle cycle
SYNCP SYNC Shift Time for Outputs EYNCP
(A MG) > (Bt )
- (B + (IEE)
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SEANTER — ha4kAs SYNC Shift Times B

It — 1 DCREZAIMULAIRTE , FubHAEMELAIE SYNC Shift Time, MIE&IEFEF LD
SYNCIESRIEIIRTENE. . ...
o XPFEIHML

CurTaskTime SYNCO B9t A BE]

0x07B9E1CFDC45AACO 0x07B9E1CFE1DOEE64
4 . :
' n * cycle time (A4 n=9, AJF)

CYC'e“meE:,_{:,__________'_"______________1; | >
i E ESYNCShm:
Time for
i Outputs ‘ ‘
Lk SYNCO SYNCO
o XFFEIAMUL :
CurTaskTime SYNCO B9t A& BE]

0x07B9E1CFDCA45AAC 0x07B9E1CFEA848480

n * cycle time (in this example n=24, can be arbitrary)

| | . swne |
Shift Time |
for Inputs !

SYNCO SYNCO SYNCO
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ENT R — TwinCAT AR CurTaskTime #1 {E3FH 18

8] , LAREF CurTaskTime J9fEERIRSEERR (BRI T4 ECERMESSEER)

CurTaskTime

x

Task

frame

Task
start
time

XIFHATRI IR BN ARANESS | &R0 at Task End” #8E , E4HEEF CurTaskTime FERI&E
SIEERMEEEARTTREN |, T2 S EtherCATMZIRSEEEIR, AJRelL S =8 -

1. A0 SYNC Shift Time AE (W I next slides)
2. 18 “l/O at Task End” 2Zp “I/O at Task Begin” (I FTQ next slides)
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Mk Advanced Settings FARY Shift Time (B

Mih“Advanced Settings”® “Shift Time "BIRREEMubEE KRB FFEiL“Advanced
Settings”#HYSYNC Shift Time For Output fY{RFZE. WMRIESELNERZEEN |, BXIR
wESFuhdaY Advanced SettingsiZBR— (B2 , IRMNLE THEXNRBE):

PN
Distributed Clock

Cyclic Mode
Cperation Mode:

Enable

SYNCO
Cycle Time (us):

(® Sync Unit Cycle
() User Defined

Enable SYNC 0

DC-Synchron (input based) P

S Lk oG

Shift Time {us):

User Defined
+ SYNCO Cycle

o~

]

x L.
Based on Input Reference
- -4012.900 .

Example (Mith “Based on Input Reference”):

— 4012.900 ps = — 1000.000 s — (+3012.900 ps)

Fuhig
SYNC Shift Time (ps)
Percent of cycle time: v

For Qutputs: |3ﬂ‘|2.54}|} |+ |{|. |

For Inputs: |_-|{|.|].[|. | - |{|. |

frame Master Time

BECKHOFF

»
|

BIAMIERY
EEANE !
A

SYNCO

S

Slave Time

¥ CurTaskTime

% Mirhadvanced settings 7
EREIShift TimelSE S
SYNC Shift Time for Outputs

» !
»

Shift Time (M advanced settings FHYERE)




SYNC Shift Times BIERIAE

TWinCAT Bz SYNC Shift Time for Outputs FUEMAEIZE I EITFUEER ( communication
cycle time ) BY30% , @ SYNC Shift Time for Inputs BYES TwinCAT iRAEX )

TwinCAT 2 TwinCAT 3
SYNC Shift Time (ps) SYNC 5Shift Time (ps)
Percent of cycle time: WL - Percent of cycle time: L -
ForOutputs: 3012900 + O For Outputs: 3018700 = O
For Inputs: 3000 + 0 For Inputs: | _1p00 + 0

XPMENMER—MRFHFE |, EEAERD SEPRIORN I B A a] LAFRIRSCENEFSHYRTRIE .

REIFEEIRENNBINE ((ESEERE |, MihEERSE ) , SiEEtherCATNEBER
S TREEER , AEEEEMRTETEFEEE SYNC Shift Time BIBRAE. =AM TR

following slides.
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F=A\ THE - M\UKAY DC Advanced Settings

S5FihgEHHILBMRY SYNC Shift Time 280RE , KEB72 Mk Advanced Settings AIDC
DA HSEHENESININESIEHRERR | XESEBMNGIEF] ZAE , (RIESLIIEREY

(F , BFiDAEN.

FEIEAt A RIS S (SYNC signal) iz

BELITFRY
Distributed Clock R .
Cyclic Mode }\Aﬁﬁ%}] yéﬂ,bﬂj' 1 Egﬁ%TE}\A
Operstn tiode: DC Synetron - uyh B9 User Defined B9 Shift
e Time MEMEIEIEE Y%
Cycle Time (i) Shift Time (us): I5] ( g|oba| ) {E@ESYNC
e | BE=TETT shitTime
| 10000 0~ 0
[7] Based on Input Reference
S— MIHIIAILRT , SEREARIRL
B I EAE N UGEIRE Rk
N snc ETZEMMARNSE RIRE
uﬂB/Pﬁi E%E ﬁﬁ I} () Sync Unit Cycle Cycle Time {ps): 10000 Ei ,%E_%%g%l Hj EEI:JJ 72%% I_I__—l LZE
M NEE(EE% @ SYNC 0 Cycle Shift Time (us): 5 - = Jnne
BECKHOFF




TwinCAT 18E - I/0 at Task End M I/0O at Task Begin

TWINCAT &J% EtherCAT #iEmAYET B S{ES BB E AT LI E

@ 1/0O at Task End

Output slave
cycle

Output slave
cycle

1 Calc Q
| | EtherCAT frame
|
Input slave
cycle
T SYNC Shift Time for Outputs
@ 1/0O at Task Begin
1| Q
EtherCAT frame
]
Input slave
cycle
/‘\ SYNC Shift Time for Outputs

= Bl SYSTEM - Configuration
#- Real-Time Settings
B Additional Tasks
%% Route Settings
£, TCOM Objects
= B NC - Configuration
- NC-Task 1 SAF
[B1 NC-Task1 SVE
=fa NC-Task 1-Image
] Tables
S Axes
= W PLC - Cenfiguration
S
-l VO - Configuration
- B /O Devices
= 5% Device1 (EtherCAT)
o Device 1-Image
== Device 1-Image-Info
G Tormedbe

IEC1131 Export '_
Project: Test | RaScan
Path: CA\Lavor'\ETG \Tesis\Test 6\Test DCs'\Test tpy Change
Ralative to TSM path
Fun-Time Na.: 1 Pot: 801

Target System: 86

(TC2)

- SYSTEM - Configuration
@ Real-Time Settings
.[B Additional Tasks
.. ¥ Route Settings
{3, TCOM Objects
=8 NC - Configuration
[B1 NC-Task1 SVB
== NC-Task 1-Image
[ Tables
2 Axes
£ B8 PLC - Configuration
5 Test
=8 /0 - Configuration
Eﬂ 1O Devices
. -5 Devicel (EtherCAT)
! L=t Device1-Image
=% Device1-Image-Info
(- §T Inputs
. .l Outputs

- “I/O at Task Begin” ENC {ESHIELNEE (A __W&Eﬁz)
+ “|/O at Task End” 2PLC {£5E#0 10 (FSHEGAIEE

BECKHOFF

Task | Retain | Oniine

Name: NC-Task 1 SAF Port: 501
Auto start oligns
[Z] Auto Priority Managemert 140 at task begin
Priority 4 + [7] Disable

Cycle ticks: 2 : 2000 ms [ Create symbals

[ Start tick (modulo): 0 Include extemal symbols
[ Separate input update
= Exdem sync

[ Waming by exceeding
Message baox

Commert:

(TC2)




R®A THE — TwinCAT 3 Hfi§ 1/0 at Task Begin

£ TwinCAT 3 /f , PLC {E5#0 C++ Modules AR “I/O at Task Begin’BYfric. LEITRILA
FEREM TcCallAfterOutputUpdate SCHIEREERIINEE.

PLC

Attribute TcCallAfterOutputUpdate

The pragma {attribute TcCallAfterOutputUpdate”} defines whether a program is to be executed after an output update. This
attribute replaces the TwinCAT 2 functionality of the option "IO at Task begin™.

Syntax:
{attribute TcCallAfterCOutputUpdate’ }
This attribute must be added to all program POUs, which are to be called after the output update.

Example:

[attribute '"TcCallifterfutputlUpdate’}
PROGRAM MRIN

VR

END VAR

TcCallAfterOutputUpdate for C++ modules

Comparable to PLC Attribute TocCallAfterOutputUpdate C++ modules could be called after the output update.
Equivalent to the |TcCyclic Interface: Please make use ofthe [TcPostCyclic Interface
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TwinCAT 128 — JBIZA95 N\ RIFER

TWIinCAT RE—455IRNEIN , WA GESRE—MEZREIREMCRKERANGES. WREHT
“Separate input update” %&IT , EtherCAT it ElE — MR AVEIEMSEEG NI FEEN

¥& OXANEIA AT input-output M RZATIE])

(ECTTaT | Epor]

Project: PLC
Path: PLCtpy
Relative to TSM path
Run-Time No.: 1 Pot: 801

Target System: x86 [#]1/0 at Task Begin

Task | Online

Name: Standard
[ Auto start
Auto Priorty Management

Priority: 25

Cycle ticks: 10 5 10000 ms

[] Start tick {modulo): 0 =
I [] Separate input update I

Frame Cmd Adde Len WC Sync Unit

o wWR  (x01000000 1 1 <defauit>
o RO (x01000800 1 1 <defauit>
o BRD (x00000x0130 2 3

BECKHOFF

Cycle (ms)
10.000
10.000
10.000

IEC1131 | Bxport

Project: PLC

Path: PLCtpy

Relative to TSM path

Run-Time No.: 1 Pot: 801

Target System: x86 [¥]1/0 at Task Begin
Task | Online

Name: Standard

[ Auto start

Auto Priorty Management
Priority: 25
Cycle ticks: 10 10000 ms

[] Start tick {modulo): 0

> o

> BB 1
B

Frame ©Cmd  Addr

I Separate input update
I Pre ticks: 3 B

Cycle {ms)
<defaull> 10,000
eefault > 10.000
10.000

LRD 01000000
LWR  («01000200
ERD 0000 (0130



AN T B — IRIZAYSE N\ RIFRFD 1/0 FEA

Pre ticks 222 TwinCAT Base Time FVEES , B©\F A=W AEEENMAYRTE ek Fii4E

SHIRRTE] RUIRRIE.

/O at Task End
Preticks = | Calc Q

S

J EtherCAT frame (Inputs) EtherCAT frame (Outputs)

——/ ]
Input slave Output slave

cycle cycle

T SYNC Shift Time for Outputs

I/0 at Task Begin
Pre ticks | Q Calc
«—————»
| EtherCAT frame (Inputs) || EtherCAT frame (Outputs)
I— ]
Input slave Output slave
cycle cycle
T SYNC Shift Time for Outputs

T EFREEMIRE Pre ticks , BJLUR/NTWINCAT Base Time,
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“SYNC Shift for Outputs” B{hESEH]

HEENT “SYNC Shift for Outputs” #HTLICET , RILUBELA o 2R INEE E R/ N\1E]

+ MUk ABBEE R 5 [EERUREIARERT ( MSERJTh Reference Clock FFR):
= 1 ps* Ml imBIMIEETE + 0.3 ps * EBUS #EORIMNILEE

44 [FERYRBAFERT (MEEAT4h Reference Clock FFEA):

= 5.3 ns/m * PEHAVIRLIIKE B m]
+ Fuhfdditter KA (ERE):

Netld: 53312610441 [ Advanced Settings...

& State Machine Diagnosis
[ Cyclic Frames
B D_istributed Clocks Deviation () Court {neg) Percent (neg) |Percent pos) | Court (pos)
P <1 502 22 124 2862
-~ Eof Support <2 74 0.3 75 5454 — = .
- Redundancy <5 12 01 478 11050 %Emﬂijultter 50us
- Diagnosis <10 0 0.0 43 985

<20 [} 0.0 42 370 /

[50 0 00 0.9 218

<100 0 0.0 0.0 0

<200 0 0.0 0.0 0

< 500 ] 0.0 0.0 0

=500 0 0.0 0.0 0

Sum 533 25 575 22539
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“SYNC Shift for Outputs” B{hESEH]

+ ERELARNREHESHPITRIEIRYREIIRE jiter (XZHIRES “1/O at Task End”).

b
a|o--da|s~- [Task | Onine [P {Crinc)|
Search Solution Explorer (Ctrl+a) P~

2000 ug

&1 Solution 'Te2Project’ (1 project) - Cpu 1250Us

] “a Tc2Project [Total 135.2 us
4 | svsTEM

asks
|1 PicTask |
|1 PlcTask3
=Tz Routes
[&] TcCOM Objects
MOTION
4 [0 pLC
4 Plcl

4 o= roje
o Btemal Types AAAAAALARAARAAABASAAAA T
Erences =

+ SESHEER , %/l\E%E’JF% ETIEHZR?FEI ?%éﬂDCH%MJEE’J%Z ARF—ME
SHIAITRIERFD. (5 - :
/9 “l/O at Task Begin”)

fa) | e - & | |- |Task | Orling |Pammeter {Online}|
Search Solution Explorer (Ctrl+i) 2 -

200Pus
'__| Solution 'Tc2Project’ (1 project) pu 1518 s ¢

Ha Tc2Project Total 235.3 us
" | SYSTEM

+ —ERINERE. ..
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“SYNC Shift for Inputs” B{HESERI

VERT , AJLUBE LA T EREIRIMGE SYNC Shift for Inputs” BIER/INETIE] :

- EuhBIHAIEX jitter (RRE):

_ EtherCAT | Online | CoE - Online

Netld: 53312610441 [ Advanced Settings...
[+- State Machine Diagnosis
(- Cyclic Frames
(- Distributed Clocks Deviation (ps) Count neg) Percent {negl Percent jpos)  Count (pos) — = H
” o - e F e AJitter 5us
- EoE Support <2 74 03 279 6454
-~ Redundancy <5 12 0.1 47.3 11050
(- Diagnosis <10 ] 0.0 43 585
<20 o 0.0 42 570
<50 o 0.0 039 218
<100 o 0.0 0.0 o
< 200 o 0.0 0.0 o
< 500 o 0.0 0.0 o
»= 500 o 0.0 0.0 o
Sum 588 25 975 22539

- XJFTETE “Based on Input Reference” &z, FAIBABLEM LY , BIAY minimum cycle

times (0x1C33:05) B&A{E

- Pre ticks XtMAIAYE] ((X4BGET “Separate input update” #&3).
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“SYNC Shift for Inputs” B{HESERI

- EREMFRIHESHIRITHIERRRE jitter ((NZ1REJ9 “I/O at Task End”).

@|o-=sal|s-- [ Task | Onine | (Oniine) |

Search Solution Explorer (Ctrl+a) 2~ —

&l Solution 'Te2Project’ (1 project) - T Cpu 125070

4 “a Tc2Project [Total 135.2 Us
4 ] SYSTEM

License

[E] TeCOM Objects
MOTION
4 [E PLC

4 [ Pia
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AN T & - BERG 1

A6 EFLUUTRE .
>R E S “1/0 at Task End”
> RIS NZUEZ B— nput and Output Mk

Task Cycle Time

’ {E53 I
master Task : Task ! Task
slave -] L
Output i Output
slave ! slave
! x
R — e —
i SYNCO i SYNCO i SYNCO
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AN\ T & - BEERGI 2

A6 EFLUUTRE .
> {ESIZE I “I/O at Task End” LA “Separate Input Update”
> SEEEIEFIS AEIEZE] B—Mnput and Output ik

Task Cycle Time

’ ESEH
master Task : : Task ! ! Task
slave =] i i L ==
Output . i Output
slave i i slave
: A
— — —_—
i SYNCO i SYNCO i SYNCO
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AN T 1% — BEaRGI 3

AHEFUTEE :
> {FBIEE N “I/O at Task Begin”
> IERNEURFIS NEEER! E—Mnput and Output Mk

Task Cycle Time

A

master ! Task ! Task ! Task

v

slave |n ! I
1 1

/

Output i Output
slave i slave

y
\ 4
y

“|syneo : SYNCO : “|syneo
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AN T 1% - BERG 4

AHEFLUTIRE :
>{ESEBEE Y “I/0 at Task End”
> M Input MUEISEEREHE | EAEUEZ Outputh\uh

Task Cycle Time
master Task ! Task Task
slave |
Input : Output Input Output Input Output
slave | slave slave slave slave slave
' ¥
| SYNCO I SYNCO SYNCO
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AN T 1% — BEaRGI 5

AMIEFLUTRE :
> {ESBELE I “I/O at Task End” LAK “Separate Input Update”
> M Input MIGTSEENEHE , EAZUEZ!I Output\ih

Task Cycle Time
master Task : Task ! Task
slave -] = ==
Output Input ' Output Input ' Output
slave slave i slave slave i slave
A ' A A
SYNCO i SYNCO SYNCO
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SYNC Shift Time #l Slave Internal Timings

&/ DC-Synchronous HYMILZEAIBE( ( Local Event) EMREZERTRE (internal timings ) .
AT FRISE SR RERE ( SYNC event ) , IBIISYNC Shift Time #ORIZTE.

Task
master
: o »
slave B— . B i SYNCO
! A
i SYNC Shift Time
: (for Odtputs)
1 [l e
1 1
SMm2 Sync0
Input Shift Time (0x1€33:03)
Delay Calc+Copy
Time Inputs
0x1C33:09] 0x1C33:06
Qutput Shift Time Cydi Idle
. yclic )
] (0x1C32:03) »J Application firme
% CalctCopy = Wait Idle Delay
Outputs Syncd ti Time
% 0x1C32:06 event ITB 0x1C32:09
Outﬁuts Valid InEut Latch
Minimum Cycle Time (0x1C32:05) N
gl
_ Cycle Time (0x1€32:02)
Q Logic I
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[BZEIIHR 0x1C32/33

FEFFPIRAIR | ENEREMEAEERERAIA A

« Ou tput Valid ( mtﬂi-{& ) : }\A%ﬁiﬁ%fﬂ?ﬁ#@ General EtherCAT DC  ProcessData Starup CoE-Onine  Oniine
EEE@ H:Il 1%% E"J H?l ?(IJ ’ Eﬁéﬂ Hj éﬂHE j:ﬁ ll& E EEl_lHj J: Update List (] Auto Update Single Update [] Show Offine Data

_/\\%\ = H >3z * ﬁ Advanced... | |
M AR A RBVEHE M. S e

- 7 ) NIERETIAY
In p Ut LEtC h ( E‘HA'JAGﬁ ? . '- ¥ *imiij . Index Name Flags Value
HaNESHRZ , GASEEET— 18 ) Moisdsad RO R
R a2 S N i ync mode
1:Fl’ J% ,HE Egé&j:E EgéUIﬁE ° 1C32:02 Cycle time RW (00989680 (10000000)

1C32:03  Shift time RO (00000000 (0)
1C32:04  Sync modes supported RO k0807 (2055)
1C32:05  Minimum cycle time RO kD00245F0 (150000)
1C32:06 Calc and copy time RO k00000000 (0)
1C32:07  Minimum delay time RO e DOOO000D0 (0)
1C32:08 Command RW/ (0000 (D)
i 1C32:09  Madmum Delay time RO 00000000 (0)
Q LDQIC | 1C32:0B  SM event missed counter RO <0000 (0)
1C32:0C  Cycle exceeded counter RO D000 (D)
1C32:00  Shift too short counter RO k0000 (D)
1C32:20  Sync emor RO FALSE
=-1C330 SMinput parameter RO >32 <
1C33:01  Sync mode RW DO (2)
1C33:.02 Cycle time RW/ bcD0989680 (10000000)
1C33:03  Shift time RO 00000000 (0)
outéuts Va"d |n§ut Latch 1C33:04  Sync modes supported RO (0807 (2055)
1C33:05  Minimum cycle time RO kD00245F0 (150000)
1C33:06 Calc and copy time RO (xD00245F0 (150000)
A Las \— — s 1C33:07  Minimum delay time RO D0000DDD (0)

MBI @IS R ERICoEXT5R0x 1C32F] 0x1C33 1C33:08 Command RW 30000 (1)

A 2 H N 1C33:09  Maxmum Delay time RO {bv.ﬂﬂﬂﬂﬂ.'ﬂﬂ'l} (1]

IR N EB AT BF. H 1 0x1C32 %5 iR Output IBE Womiemirte 0 SI0D

[T ; ycle exceeded counter

Ox1 C33]:E|-17|__\_| np ut, 1C33:0D  Shift too short counter RO (0000 (0)

1C33:20  Sync emor RO FALSE
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[BZEIIHR 0x1C32/33

FELEITR 0x1C32/33 PRMMERARILASubindex 2 (RZEIRF , MARRITIVFHES) -

Subindex Name mEiy/ BRIRHAAZER? Fit/BR ALVEHRE?
05 Minimum Cycle Time | ZE{RIEMILSTSRIEFRIE A ROFEZK
— /MBI 8] BB TR ?
- MuhE E it A2 B FORE A RIFT ( Output s N i
Shift Time ) S gt MRZHEE |, Fuh/BAFMATLUMERE
0 g et Lateh ) 1), BRI | gk o oIS 2 EOR R
- ANRZFFNSHIEIRRE (I Subindex
08 P 04), B 1 SaAMERESER B
SRR ME (2L Minimum Cycle Time).
L M uf B9 B 4 B #r ( Output Valid/Input
o e Namzaton | Latch ) XIFWM RS ERARBILT
— %@iz,gl%ﬂ’ﬁié ( synchronization modes and shifting
THARZ S options )
BECKHOFF




X
=/ \VEIARYE) (0x1C32/33:05)

BN T S e REMES FERS/MEINETE) , BIETEEURRI3LHR, HEFEEH, IS
%‘f%, %;E*E%E’JDJ%‘E%%, /MBI EERTZMREER | LIINANSEREELUINEA R
JIFEEUEE

Minimum Cycle Time
< >
I I
I I
SM Access Process Aclivale Mailbax Latch Process SM Access
Read Outputs  Oulpuls Chmputs 2 HW service T Inputs Inguits Write Inpuis Local Slave application

XJF3%zZE DC-Synchronous MULAY(ESS , MizigiR Fuhi@Eif/EE] ( Communication Cycle
Time ) = ( MULE/MEIRATE ) Minimum Cycle Time , &ML R AR AT sEERA_EFuhiEHAY
REEi=P

RN T HRETEENEHEA TR NN R/IMERAER , AMEATERHEIFELEDCRIEDCM
HANEINER | UETEEREMNAMES AT , ENERERAERNZMES | FiEE
b E RIS S EHIRYESS.
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/S {RfBAYE ( Output/Input Shift Time ) (0x1C32/33:03)
ISR AR SZ I @ RIFET ( Output Valid and/or Input Latch ) AYEK{4RIZEIME ( Shift Time )

I SM2 Syncl

Input Shift Time (0x1C33:03)

Output Shift Time
(0x1C32:03)

> Cyelic
Application
CaletCopy  Wait idle Delay
Outputs Sync0 time Time
0x1C32:06 event 1 0x1C32:09

NN\

Outputs Valid|

Calc+Copy
Inputs

0x1C33:09§ 0x1C33:06

Input Latch |

ANERIXSubindexA]' S |, Eih/FFFA LA NS BERRYSEE ISR RIETS=44 ( Output Valid

and/or Input Latch ) Yk A RSB THR0AE,
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RN T HE — Input Latch BIiE(H RS

As alternative to the ° software shift through Object 0x1C33:03,

PR 7B 0x1C33:03 HITIRHRIZZI) | B—FLMUESEII/OfRIBRYINER - (EASYNCLH

B, FERMFEEVETS Input Latch SE4RIRLAETE] .
I SM2 I Sync0 Synci

(shift of Input Latch via hardware)

——————————— [Hay
Time
0x1C33:09
Cyclic sv::::tt
Application gt

Calc+Copy wait | Delay
Outputs  Sync0 Time
0x1C32:06  event| 0x1C32:09

B\

Outputs Valid |

BECKHOFF

Calc+Copy
Inputs
0x1C33:06

Input Latch |




IREVIEEA EIHE (0x1C32/33:08)

BRINEATLAZNSITEENIRIRERERTS (internal timings ) (bbal , &/NEHE Minimum Cycle
Time) , TRIEMBIELE (LAY, 0x1C32/33:04 {IBit 14 &8 True).

< (0x1C32/33:08) & 1 , MisitARIX MTEITIE,

Soluon Exlorer Q] rincar priect_+ < I
@) | © - o | M= General BtherCAT DC Process Data  Startup CoE-Online  Online
Search Solution Explorer (Ctrl+) P~ (st
pdate List Auto Update Single Update [ ] Show Cffline Data
B3] Solution TwinCAT Praject!’ (1 project) [JAuto Updste ] Single Update []
4 ] TwinCAT Project1 Advanced... | |
b (@l SYSTEM Addto Startup__ Module OD (AoE Port: [0 |
MOTION
PLC Index Name Flags Value
A [ SAFETY +1602:0 AQ RxPDO-Map Ch.1 RO ..
1. IREEEZ 0x1C32/33:04 [{Bit 14 =1  Hc- £ U030 ADRPDOMaCh2 o i
4 4%3 = 1610:0 RxPDO 017 mapping RO 22<
4 Devices +- 1C00:0 Sync manager type RO =4
Ay g =] . - iy g
2.1 = 0x1C32/33:08 =1 4 == Device 1 (EtherCAT) #-1C120  RxPDO assign RV 52¢
"E Image +-1C13:0 TxPDO assign RwW =0«
> +a Image-Info = 1C32:0 SM output parameter RO >32¢
- o+
3. 'L-I_HT_I- 0x1C32/33:05+06+09 b 2 SyncUnits 1C3201  Sync mode RW &0003 (3)
b Inputs 1C32:02  Cycle time R 00300300 {4000000)
b I Outputs 11C32:03  Shift time RO (:00008E10 (35600)
1C32:04  Sync modes supported RO bCO07 (49159)
P @ InfoData
4 [ Term 1 (EK1100) 31C32:05  Minimum cycle time RO :00025FDD {155600)
b @ InfoData 1C32:06 Calc and copy time RO b0D00BB10 (35600)
7 1C32:08 Command RWY 0001 (1)
B Term 2 (EL4132 2
“ DJ ‘e"gh ( ' ) 103209 Delay time RO 200000000 (0)
; Chme| 5 1C32:08  SM event missed counter RO <0000 (0)
W Channel 1C320C  Cycle exceeded counter RO 0000 (D)
b WcState 1C32.0D  Shift too short counter RO <0000 (0)
b B InfoData 103220 Sync emor RO FALSE

XTFAFESEIRNG | HEFERERM RMAITEITRE | LRGN UESERREITTRT.
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ZIFEEET (0x1C32/33:04)

Mih 7 7RI E R AR FEIE TS B RE0x1C32/33:044F 2 5| Synchronization Types

supported &

0x1C32 (outputs) 0x1C33 (inputs)
Synchronization | UNSIGNED16 § Bit 0: Free Run supported Synchronization | UNSIGNED16 J Bit 0: Free Run supported
TVDBSH 4 Bit 1: Synchronous supported T?'DEE'I_I i Bit 1: Synchronous supported
su e
et Bit 4:2 : DC Type supported: Supports Bit 4:2 : DC Type supported:
1 000 = No DC 1 gg{izggnsc )
_ = ynel
001 = DC SyncO 010 = DC Sync1
010 = DC Syne1 100 = Subordinated AEEIication with fixed Sgnct}
100 = Subordinated Aﬁﬁlication with fixed Sincﬂ Bit 6:5: Shift Settings
Bit 6:5. Shift Settings 2 00 = No Input Shift supported
_ ) 01 = Input Shift with local timer (Shift Time)
2 LU=LID RO IS e et 10 - Input Shif with Sync
= Qutput Shift with local timer (Shift Time)
10 = Qutput Shift with Sync1 3 Bit 14: Dynamlc Cycle Times
Bit 9. _f- Resernved for future use Same meaning as in 0x1C32:04
Bit 10: Delay Times should be measured (because they ' SLSEE LS PSS

depend on the configuration)

Bit 11: Delay Time is fix (synchronization is done by
hardware)

Bit 13...11: Reserved for futu V] > — 0
Lmei b 1L Nt N AR ERAREH(FIR
Bit 14: Dynamic Cycle Times . .

Times described in 0x1C32 are varable (depend on )

the actual configuration) This is used for e.q. Syn Ch ro n I Zatl O n M Od e "

EtherCAT gateway devices. The slave shall support N

cycle time measurement in OP state. The cycle time H 4 H %a: E1¢FJ¥E
3 measurement is started by writing 1 to 0x1C32:08. 2 Shlftlng Optlons E fTJI IT

If this bit is set, the default values of the times to be .

measured (Minimum Cycle Time, Calc And Copy ij: |j\] B _|_ j-EIJEjJ _|_

Time, Delay Time) could be 0. The default values 3 __l' -L H ILJ\ %o

could be set in INIT and PREOP state.

Bit 14 should only be set, if the slave cannot calculate

the cycle time after receiving all Stari-up SDO in

transition P'S.
Bit 15: Reserved for future use

BECKHOFF




BIRFiZlEh (Euh)

£ TwinCAT HaL\EEIFACEIRE MMETEDC-Synchronous MILRYRTE , LIFBIAIREER
IEt. (e.9. IEFARNEIZ{mFEAETIE] SYNC Shift Time):

ﬂ SYSTEM - Configuration
...J8 NC - Configuration

| General I :‘\dap{er| EtherCAT |Online I CoE—OnIine|

= 1/0 - Configuration

B8 /0 Devices

B_‘= Device 3 (EtherCAT)
-I- Device 3-Image

-I- Device 3-Image-Info

(- T Inputs
(- § Outputs

... 5 PLC - Configuration Netld:

533.126.104.41 I Advanced Settings... I

,
TR

[ State Machine
-- Cyclic Frames
- Distributed Clocks

Slave Diagnosis

Dc Diagnosis Control Dc Diagnosis Result

: Diagnosis Start Export Display Frame Timings wiamings: |0
‘ InfoData - °
- Term 8 (EK1101) m View Report Ermors:
-t 1D -~ Eot Support : : -
G- WcState Redundancy [] Enable D Diagnosis for all frames Auto Configure Shift Times
- Diagnosis
- § InfoData Name | 5m [sync [ shift Task CycleTime | Eofto SYNC | SYNC to PDI
- § Term 10 (EL1004)
-8 Term 11 (EL6900) Term 14 (EL3102) SM3(nputs) |SYNCO  -600.000 Task 2 2000.000 1386.366 47.040 :> b
- Term 12 (EL1904) Term 15 (EL4102) SM 2(Outputs) | SYNCO  616.700 Task 2 2000.000 602.906 11.367
- Term 13 (EL2904) Term 3 (EL7041) SM 2(Outputs) | SYNCO  616.700 Task 2 2000.000 602.752 Mo Support | €= Q
- Term 14 (EL3102)
5 Term15 (EL4102)
[-"=| Terrn 9 (EL7041)
----- Bl Term18 (EL9011)

a. fE'SYNC to PDI'FUfRE “No Support” RINIG , Registl EEREEIRmMANRE Lz Y

AIEIR 2R
b. HEMuhiAREEM R iR#0 PDI (Ji2ddERD ) iz

BECKHOFF

BIRYAERITRT,




BIRFiZlEh (Euh)

Slave Diagnosis

- Dposs o N — SYNC interrupts B9 R] 4+, KR EE
Caa ) Cme) [omeeim e B -

5o B [0
|| Enable Dc Diagnosis for all frames Auto Configure Shift Times

B " EtherCAT Dc Cyclic Diagnosis

Name | sm |sync  |[shife | Task | CycleTime | Eofto SYNC | SYNCto PDI
Box 17 (EL9800 | 8Bit... | SM 2(Outputs) SYNCO | 617.700 Task2 2000000 604596 1407.365

A
[ Zoom In ][ Settings ]

Zaom In I Settings I

Settings

[ Term 14 (EL3102)
Term 15 [EL4102)
[] Term 3 (EL7041)

| Show De Sync Signals
Show Pdi Timings

R UC MESCiZEF ik m TERD T uC [ESCE A
(with jitter) Y outputs ZUE SYNC interrupt FiLEInputEiE
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BIRFiZlEh (Euh)

B iR S M ub ik &8 W B8RS = &
(internal timing schemes ) 834N , HB
B LARIEE & I THRTE,

BTk FEASTEAE NS hL EﬁJ.':I:.'F |FrE(F0EIA
XESH , B5E"HEEZHFBEX)

L
1
1
1
1
1
1
1sm2 Sync0
i
1 Input Shift Time (0x1C33:03)
1 E—
1
1 Delay Calc+Copy
: Time Inputs
1 0x1C33:09] 0x1C33:06
1 Qutput Shift Time Cvell Idle
1 . yelic !
I (0x1C32:03) »] Application 1|r;|e
% CalctCopy  Wait Idle Delay
% Outputs Syncd time Time
/ 0x1C32:06 event 1 0x1C32:09
_
OutEuts Valid InEut Latch
Minimum Cycle Time (0x1C32:05) _
ol
L Cycle Time (0x1C32:02)
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iR T g — ARBBIFREIL ( Timing Patterns )

AZ2FrE DC-Synchronous MitRYAERTTATEREE FHEIFFRIRTL (W synchronization modes

supported).

BEHE , NIhTEZWESURMIRT F T8 M Ether CAT:S HSEUEEBE@mIE , LUMEFESYNCOHRR
FEERRHERATLUES T S N SRIR .

@ reme B

SM2 Sync0

Input Shift Time (0x1C33:03)

Output Shift Time
(0x1C32:03)
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iR T g — ARBBIFREIL ( Timing Patterns )

L TIHTERT , SEMEAAISS , MBS EISYNCOBHF=ER A FHAM EtherCATES H
EEEBER S ( MISEEER T &% 7 Rlfiinterrupt line ) , FTLUGE@ESL ( SYNC
interrupt ) FREEEL (MUCEER@Y ) JIFPBEE—E.

. Frame .
Sync0
Input Shift Time (0x1C33:03) .

Delay | CalctCopy

Time Inputs

Outout SHtTi 0x1c33:09]  0x1C33:06
&csz-oa;lm Gycho -
: Application “';"

Calc+Copy |ge Delay
Outputs time Time

0x1C32:06 1 0x1C32:09
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iR T g — ARBBIFREIL ( Timing Patterns )

. IRE—EMEL ((e.g9. KEBDRIRIKENZS ) , B MES{ES ( SYCNO #1 SYNC1 ) #iS8H7T
BehSYNC15&EFARIELE , SYNCOLIESHsER AT itk NEREE IR

. Frame .
Sync1
Sync0 Sync0 Sync0 Sync0
] b5
27 == S S
&2 g2 5= 5%
x
| Outputs Valid | Input Latch
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AEEi2kh(Euh) BIBREI ( Constraints )

L ABR |, BAZHIEN FAFERH TN FRERN | B AGRHITRAND . E—F
FEANEELHERZ :

1. FrEDC-Synchronous MiGsBIF=4ERE T ( SYNC interrupt ) HYRTIE) , EEIZILEIREER

IEEEmZ 5.
2. Eﬁ’g DC-Synchronous NIEATHRIAZEAIPDI IHIAIRIATIA] , ERTEREEIT—MNERAEE
WZRY.

(I FERXHETSCEEE S
—MEIER , 8fius)
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AEEi2kh(Euh) BIBREI ( Constraints )

MFEEZMESHEE ( Z/°DC-Synchronous ML BISEER T ARHNEREES ) | BE

EMTEEUERIRT .

BECKHOFF

NTEEEMESHES:

1. XF#%D CNEEiENRE 14
M EIREm (N ZSESEET
RIS R EARAIIESS ) |, M SH(R
AT b BB E IR IR EE I 2 f5 7
ERZES

2. XWTFHEFD CNGLEIENSE 11MNE
HAMEEEDN ( N ZESEEFR
MIaERE=ENES ) . NEFRERFT
BENGEEERKE T — R Z

BUSSRYPDIAY#INIEEEY,

WARNING. H 8 & A 3 55 “Separate
Input Update” RYIERETEIRS (E4F5k
ZETF, EIREUEHIEEIARNEUE
il , Pre ticks ;RBITEER).




RIFZha Bl (k)

LIEE3MESHIEE IR -

For Inputs: 200 + 0

Frame Cmd Addr Len WC Sync Unit Cycle ims)
« Task O (loTask): [BHA 2 ms, {519, /0 at Task end, NOP  (x0000 00900 4 2000
SCRRHATHYE) 16 ps, $E1EE! output-only Mk =§ AN 00000000 200
.{lI LRW 01000000 8 3 <default> 2000
«  Task 1 (PlcTask):[EEA 2 ms {5420, I/0 at Task end,3EfR 1 ARMW  (x0000 00510 4 2000
— N \ . a 1 LRD 02000000 8 1 <default> 2000
HAITATIE) 120 ps, $EEZZE input-only Mk B2 ARVW x00000x0970 4 2.000
.2 LRW 03000000 16 5 <default> 2000
«  Task 2 (PlcTask3):[EH] 2 ms,{t54%21, I/O at Task end,3E =§ e s et 2
PR TETE] 184 ps, §5EZ output+input Mih B: B0 00BN 2 g 2,000
; |: : h 1 :
' 1 ' 1
' I: : | A
i (- 1
\ 11 1 L >
N
| . AR 4
| R
N i TC3 th SYNC Shift Time HItREEIRE
2 T |
— . i SYNC Shift Time (us)
/ i g- o i Percent of cycle time: -
N ' ! |
:,i v i ForOutputs:  g12700 |+ O
l 1
L
: 1
| 1
1 1
Lo
o
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A T % — BIF2kh Diagnosis (M)

FEMULRY DC diagnosis {H , JLAEREZRIARERITHAT.

(FNSREmaster DC diagnosisPMIEHT“SYNC to PDI "I &7 “No Support” , NIZRIHEEARRTFR)

Bl 5YSTEM - Configuration

| NC - Configuration

BA PLC - Configuration

B 1/0 - Configuration

-8 /O Devices

-5 Device 3 (EtherCAT)

: == Device 3-Image
-=%= Device 3-Image-Info

InfoData

Term & (EK1101)
3...%1 D

H- @ WcState

i § InfoData

i # Term 10 (EL1004)
B Term 11 (EL6900)
Term 12 (EL1904)
Term 13 (EL2904)
Term 14 (EL3102)
Term 15 (EL4102)
Term 18 (ELS011)

B--E’E Mappings
..@ Task 2 - Device 3 (EtherCAT)

| — | EtherCAT | oC

I Frocess Data I Startup I CoE - Online I Online|

Mailbox

Distributed Clock

Type: EL4102 2Ch. Ana. Output 0-10V, 166t

Product/Revision:  EL4102-0000-1015 (10063052 / 03/60000)

Auto Inc Addr: FFFA

EtherCAT Addr: [0] 1007 : | Advanced Settings. . 1

|dentification ' alus:, |0

Advanced Settings

Diagnosis

Sync Manager Access relativ to SYNC x:

Sync {none)
Manager: | SM 0 (MBoxOut)

SM 1 (MBoxin

SM3 {Ian;ts}

SYNC to SoF {us): SoF to SYNC {us):
Actual: 1385.173 614.827
Minimal: 1372.053 606.630
Mazdmal: 1393.370 627.947
Average: 1383012 616.588

SYNCto PDI (s} PDIto SYNC {us):

Actual: 10271 1985.72%
Minimal: 10.158 1983.550
Mazdmal: 16.450 1985.842
Average: 11.571 1588.42%

Relativ to: @ SYNCOD (D) SYNC1
SoF to EoF (ps): 10.560

Cycle Time (ps): 2000.000

[ Clear Statistics ]
EoFto SYNC (us): EoF to PDI {us):
604.267 614538

596.070 606.278

617.387 627587

606.428 617.998

PDlto SoF {us):
1374.302
1361.853
1383.162
1371.441

PDI Access (ps):
11.515
11.515
11.521
11.515

E(FRAARINEE , E3K Admin Mode (TC2) & SysmanSuperUser (TC3) 1R
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BIRFZlE (MAh)

SoF (Start of Frame) : Frame 9551/ Bit ZiX ESC
EoF (End of Frame) : Frame BYE/E1/ Bit EF ESC
SYNC : DCERJTIRIER ZRY (el & RVEIZC =4

PDI : At F354281518) ESCHIXNONTE ( DPRAM )

B5PE SM 2, TwinCAT ®7RPDI s
miﬁl\njﬁﬁxj}mﬁg Hj‘}_‘%_ (HC }AESC WNC VMianager CESS relgtv 1o x
EEEE Fuh E’\JOutput%'SZ}E) . Syme none) Relativ to: [@SYNCO O SYNC1

Manager: | SM 0 (MBaxOut) 9 SoFto EoF {s): 10560

10E1% , TWinCAT E7~PDI#) ‘%ﬁb Cyce Tme G-~ 2000.000

NB ARSI M AIES e (UC EZEE | Cler it )

@Iﬁﬁﬁ’\]input%ﬂ)ﬁ:’—j )\ESC). 15YNCto SoF (is): 2 SoFto SYNC (1s): 3 EoF to SYNC (4s): 4 EoF to PDI {s):
Actual: 1385173 614.827 604.267 614538
HNERMIERFTANSYNC (EE2£RR3 Mirimal: ~ 1372.053 606 630 596.070 606.278
A7 | ALLEERISYNCOEE Maxmal: 1393370 627,947 £17.387 627587
SYNCljjé_%%““JLU_TEj_}_%_O Average: 1383.012 616533 606.423 617.553
5SYNCto PDI (i) 6 PDIto SYNC (s 7 PDito SoF us): 8 PDI Access (i)
Actud: 10271 1989.729 1374.902 11519
Mirimal: 10,158 1983550 1361.853 11519
Maximal: 16450 1989.842 1383162 11521
Average: 11571 1988429 1371441 11519
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A T % — BIF2kh Diagnosis (M)

TERERFRIA LA ZE R RS X EE:

QO PDI

ESC

1. HUEMZENAMLL , HESCTEZ ( “on-the-fly” )
QbEE,

2. ESCr=4EIEiT “SYNC interrupt” £5M ik
HIRIRbIEES ( uC ) R,

3. uC £214PDI ( Process Data Interface ) M

ECSHIAFERkE FuhAY0utput DataFFig
FuhEEAJInput Data5 NESCHTE,

SYNC

SoF EoF

=

%
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RS ERAIR AL IKEME

4 DC-Synchronous MihskZE[E |, FieIB[EIZ Safe-Operational FRELUTALRESEZ— ¢

ALCit;(teus Name Meaning and reliminary checks suggested
: FuhBcEAVEHRART Mk R SRR 2 TTREY.
0x35 (036, | O Qald SYNC (SYNCO: | action — 188 0:1C32/33.05, SEMATHEAESARMINTIE. ST HERE
0x37) DCREE AR R, MieEREMNLAITFRIFERRSIF A EERE (EENGRI)
e MIASZHTC Base Timel/FEEE(E.
Invalid DC SYNC FuhTEHR) SYNC IRERXS T NG FIETTRIAY,
0x30 configuration Action —»f&& DC SYNC settings j&BFESuE., WNRHBGT , FBEEBEF
DCREIZBLETTRL EFTNIIECE
f£SafeOP — OP ¥%i#5fT , [BF-4£RZP{ES ( SYNC signal )
0x2D No SYNC Error Action — #&& DC SYNC settings ;RBFIMEXRGT. NRHuT , TS EF
VR EIBZI=1ES EFNAINEE | ARBWiresharki#TIBER , LMEEFILERIEREE T H
$E&MATE ( SYNC Start Time )
0x32 PLL Error Slave application cannot synchronize itself to the communication cycle.
PLLEEIR Action —&& master jitter ( FEuhLEED ) HIMERE
Synchronization Error
OxIA EEL T |
DC Svnc 1O Error MIERIN FBAREE H C R EETUEIER.
0x33 T e Action — 18 master jitter ( ZER5RIE ) AMERE
DCEZIOfEIR
0x34 DC Sync Timeout Error
DCRIZ#ERT$EIR
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MAEREE

R ERIFEE

Free Run SM-Synchronous
mode mode

EtherCAT ihHh SCINAS AT P AORE{H ]
£, LUK FFERPES.

DCEFELT , NREEREE BX £

Distributed Clocks
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X
Distributed Clocks 93 7hHd4d

D RRTHPIARRT LASCIN Ether CATIES AT AMEATTHRIEIL ——BIEEuiFIRE DCMIA
BAfmZE < 100 ns

« System Time: R&ht(8 , BIATADCRIPIREILREEARYATE
> M2000F1R81HEFRFA.
> Bf{iE ns
> KE 64-bit (BrIFRIAMEII5005FHIAT(E)
> A% 32-bits AJLARIX 4.2 ¥ (BE ARSI B2 A )

- Reference Clock: 2¥[35 , BIRERSATE System Time BIMINIEZEE, EAIAIEtherCATR
XML E ADCRIEIEIVIINL (LIZEARTER) :

> M, XERN T REmEETFEHRSRERNSET

> B, XEATE—MENEBABRREHEEDCRSIRINNIMEZIRS ( BiEEiLF0RT
BDCMuY ) AT ESFATE System Time
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Distributed Clocks 93 7hHd4d

Eit , #REtherCATRZE Y DC-Synchronous &% I3 M.
> Reference Clock: B> DC-Synchronous Mgk
> Slave Clocks: FiBEE DC-Synchronous Mg+ (ERIA) ZEuh

s ~R
¢ Q. &

| D i

L]
T 131

)

Master - = + b n
‘ ]
) S ) S ) S ) S CdlE
X ]
|
TRETRTRE :

[ W] . O [ W] [ W]
|| R IO || RN jj S

ilili
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Potential Reference Clock ET1ERIZSE R/ ?

Reference Clock SEATHARMNEKFAMEHIIIEIES 1 DCMLL |, BNt AERE Fiuh
Niz,

EEAEENER TEENTHEEESREHIRE (e.9. HTFZ/DCEALSHMNILIRE T
EE5EIR) , BNEAMERIFEFLRIFAIDCNIEE RS ERTH,

oo

- General Distributed Clock
-- Distributed Clock !
- ESC Access Cyelic Mode Device XML revision in the configura-  (Serial number of the component
Operation Mode: tion
[ Enable Syne Ur|BK1150 from BK1150-0000-0016 from firmware 01: xoox01yy
SYNC O CU1128 from CU1128-0000-0000 from firmware 00: xco00yy
Cycle Time {us): Shift [EK1100 from EK1100-0000-0017 from firmware 06: xoxx06yy
@ Sync Unit Cycle | |[EK1101 from EK1101-0000-0017 from firmware 01: xcox01yy
User Defined .- |EK1501 from EK1501-0000-0017 from firmware 01: xcox01yy
EK1501-0010 from EK1501-0010-0017 from firmware 02: xxxx02yy
EK1122 from EK1122-0000-0017 from firmware 01: x00ox02yy
B|EK1521 from EK1521-0000-0018 from firmware 03: xox03yy
+|EK1541 from EK1541-0000-0016 from firmware 01: xox01yy
Enable SYNC 0 - |EK1561 from EK1561-0000-0016 from firmware 01: x0ox01yy
EK1521-0010 from EK1521-0010-0018 from firmware 03: xoox03yy
SYNC 1 EK1814 from EK1814-0000-0016 from firmware 00: xxoxxx00yy
Sync Unit Cycle Cycle Time [pz]:
SYNC 0 Cycle Shift Tirme [ps]:
Enable SYNC 1
I Use as potential Reference Clock I

BECKHOFF




AN T - RZRIIE

AR SRR RIS D AN EATS ¢ 2 phases:

1. Initial synchronization ( #1#aE% ) : FuLXITFRAERIDC M ubATHEIE KRS ITFIRELARA,
(BEEHRZE < 100 ns).

2. Drift compensation (EB#ME ) | ELAFFAENISSEMHRL | LUKHERTERE
= . FTHPERREARINRRINR, AONEEENER CRMER)

Initial synchronization Drift compensation

: YR 5 (ERBHME)

: >< >

. e

S |

1 ‘=~ |

e |

| Mo :

IR RRP :_—_:_-_::_:_‘::-_\j_ ________________________________________________________________________________________________

N et . e oo M Tolerance BYFIRE

_________________________ N e T Ty egrians)
! S |

| .

o mm Reference Clock B Slave clocks

| SEAIH GRE
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AN T - RZRIIE

- Initial Synchronization (Step 1): ¥I38REZMENE1L , FihAE—T FBHNSap<S 2t
0x0900 , SRS ML EE NS ORI AHATE , 285 MRS A AN

BORTIEIZ,

L

[ w151 f f fa s I'!I'I'!;
I:I ........ IIIIEIIIIIIIII
= |||||!|||||m

7

|
& n
| [
- O
=1 =
n ‘uu n
| | I preche
| . O |
S=I=Sie st I =S reeS=|l =] o g
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X
A TR - AEnNgiE

+ Initial Synchronization (Step 2) : ¥liaRIZMERAIE2E | ETXLUTERIRARIES | the
FusEE I DCRLAIMIERIRBIIER , HFEXEESADCNGS BT RAFMLL,
( NS TEA AT A HRa P ERIX EE4] )

> ?Ef fset : {RF% , MISAHEETIE] 0" FN4EXI R SFeATIE) ( TWinCATMTC Timei2ENAY ) RYZE

> Delay : SERY , 2 RTtHAIMLSZ [BIAVERERT A,

Sync / Latch Unit

Register 0x0920

System Time

Distributed Clocks

|
Register 0x0928
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AN T - RZRIIE

« Initial Synchronization (Step 3) : ¥IBEZMERRIZE3E , N T 1.LEFEBTHReference Clock
FFF B DCMIERT &R EZE K SeRT B System Time , FEuhRIXIFZNARMW a2 MNIERIAFE
Bk 0x0910 , A NILHIAHBRTEEHIZS FUARIER S | LURE4/NIRFRIFFRIEE |

(18 {mFBOffeset 0 ZERTDelay TTEEN)

WKC

Register 0x0910

@R

Master

I_l I

v

v

Register 0x0910

Register 0x0910

Register 0x0910

@S
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AN T - RZRIIE

« Initial Synchronization (Step 4) : ¥IIAEISMNMERNEIS , FTinTEENNILIREIBLE
0x092C , LIMSEFFE DIt SR AN HNEEESERATIFRELA (e.9. <100 ns) :

Register System Time Difference (0x092C:0x092F)

Bit Description ECAT PDI Reset Value
30:0  Mean difference between local copy of r/- r/- 0
System Time and received System Time
values
31 0: Local copy of System Time greater than  r/- r/- 0

or equal received System Time
1:  Local copy of System Time smaller than
received System Time

MR LBREERNELSRBE | NESFRILMFEIL.
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AN T - RZRIIE

- Drift Compensation : ZEBMz , AT EZPNNERIAHBIS PRI TISRZPRIFXITT | Fuh
EEEAMEEEIPIEII— ARMW (R30S ) 5<% |, FIHIREEMERARZIARMWERS—HF :

Freme Cmd Addr Len WC Sync Unit Cycle (ms)  Utilization (3%) Size / Duration (ps)  Map Id
.{II MNOP D000 D300 4 2.000
‘.1} ARMW  [eeffff (1910 4 2.000
.{II LRD Do DSODOO00 1 2.000
.{II LRW 01 00000 32 12 <default: 2.000
.{II BERD Gc0D00 00130 2 5 2.000 0.57 115/11.44 1
0.57
1 m [ »

FRIEZEIARMW (38 ) a5 , NS SEREERIANIETSPRIEE | fTLAX P asSMALUE
BERRRAIX , ZRERIERIFAIERME. HTARMWETS ZMEHIIEEEM—REAIER |,
FTLAERIARIEIERER TES B, 55Z2IfrEDCRLZNER— 1 EE S MEST | &5k
RATHBMES A | AR Z#EIE2 - 4ms,

BECKHOFF




£ EtherCAT E it B Advanced Settings = B3 Distribut Clock 5N EE A 1% “Sync Window
Monitoring” #ricfS , BUEELE. WNERMEHDCMNILAIAERT IR A REEE 7 ECERIRIE |

Tt EEAEISEDevStateld Bit 12 FEE3TAK 1.

Solution Explorer
D o-- @ &=
Search Solution Explorer (Ctrl+ )

] Solution "TwinCAT Projectl’ (1 project)
4 o] TwinCAT Projectl
b (4l SYSTEM
MOTION
g ric
(4 SAFETY
i -+
vo
4 %L Devices
4 % Device 2 (EtherCAT)
*8 Image

8 Image-Info

TwinCAT Projectl + X

|Geneml | Adapter‘ EtherCAT |On||r|e | CoE-OnImel

Netld 169.254.215.231.3.1

Advanced Settings...

Sync Unit Assignment

l
[ Export Configuration File...
[
[

b 2 SyncUnits
4
Variable | Flags | Online
Name: DevState
Type: UINT
Gi - Inputs 5j 20
b o Outp roup ize
b I InfoD) Address: 1534 (Ik5FE) User ID: o
4 TE Termff (EK1101) .
b
4 Comment (0040 = Ethemet driver (miniport) not found
4 0080 = /0 reset active
b 0100 = At least one device in 'INIT" state
= 0200 = At least one device in 'PRE-OP' state
b ™ Term 7 (ECIM T—]p (0400 = At lezst one device in 'SAFE-OP” state
3 lj Term 8 (EL3121) (30800 = At least one device indicates an emor state
b % Term (EL3104) A= Torei mes
b M Term 10 (EL3154)

¥ Term 11 (EL9011)
4 37 Mappings
@) Task 2 - Device 2 (EtherCAT) 1

BECKHOFF

Topology.

Frame Cmd Addr Len WcC Synic Unit Cycle (ms)  Utilization (%) Size / Duration (us)  Map lc
.D NOP <0000 (20900 4 10.000

Mo ARMW  oefid 20910 4 10.000

Ho R 05000000 1 10.000

.D LWR (01000000 1 1 <defautt> 10.000

.D LRD 01000800 3 5 <defautt> 10.000

WMo RO 0000 (e052c 4 10.000

.D BRD 0000 20130 2 [ 10.000 014 155/14.32 0

0.14

Advanced Settings

State Machine
Cyclic Frames

EoE Support
Redundancy
Diagnosis

Distributed Clocks

DC Mode
Automatic DC Mode Selection

DCin use

Reference Clack: Tem 8 (EL3121) Select

(@ Independent DC Time (Master Mode)

DC Time controlled by TwinCAT Time (Slave Mode)

DC Time controlled by Extemal Sync Device (Edemal Mode)

Estemnal Sync Device:

Settings

| Continuous Run-Time Measuring

Sync Window Monitoring

[] Show DC System Time (64 bit})

Dc Sync Task:  Highest Priority -

Select

SYNC Shift Time (us)
Percent of cycle time 0L -

ForOutputs: 3018100 + 0
For Inputs: -1000 + 0



X
SYNC #1 LATCH {5

RSP EPRIRFENERE , 1 DCELZRINEH A AR EFS=M digital events:

> SYNC signals: AZES , XEHEhCATERERNHEFHHES | REEENRRNE
Ak, (RIECENETIERESESEARGTY , BTEY &IV TR IA N FR)

> LATCH signals: Sif755 | XEMEtherCATSHERSFHRANGS | BTFExESHt
ABHEIRIR ST ENE (1B LB AR EEEaE I EAERIEhR XS E uh)

Sync Unit Sync Unit

Latch Unit Latch Unit
DC DC
Control Control

System Time System Time

Distributed Clocks Distributed Clocks
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RN THE - TWinCAT Base Time #] CurTaskTime

REVAIRE | —BHECERL 7 DCREIZSHAIEtherCATEE , TWInCAT FiTEEEERISCATAIEH ( real-
time clock ) BR8] , (BIXFMIEINESE aHA~—.

AT EITEER |, ETWinCATRERSBRERIHMES FFRHIRTESETF CurTaskTime, IXEMSTE
BE{4AY DC time (tpc) O EEESHY TWinCAT DC time (toe wasie) ZIEFER— MREE !

TwinCAT Tick
o
Task(s)
TwinCAT 1E§'LQEE{JTICK9:F§|%ETJ tDC, Master
IB]&F CurTaskTime
e = = = = = = = = = = = = = -
offset y frame
—>
toc
x
CurTaskTime
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SEANTER - TWinCAT PLC BaIThae

{#FATCcEther CAT.libEERAIEREL , PLCFERRRS DC timesi#H{TLA AR :
> F_GetCurDcTaskTime : IR[E]|HEHESREEAFFIAAIDCHY ]
» F_GetCurDcTickTime : iR[E]_E/TwinCAT Base Time Tick ( TC RTEZIE ) BIDCHT[E
> F_GetActualDcTime : iR[B[E AR ELE# RIFID CHY|E]
F_GetCurDcTaskTime

F_GetCurDcTickTime
F _GetActualDcTime

[

> N " >
Base Time DC, Master
=1ms
Cycle Time = 4 ms Instant when the 3 functions are called
o e e T o X3 FERERR S BBREEF e e
Base Time: 1ms - Name: TwinCAT Task ‘E S
[ cPU Limt %k 80 2 [¥] Auto start E’\JET_“ jglﬁ
[ Auto Pricrity Management
Pricirity: 1
Cycle ticks: 4 $ 4000 ms




AREMEEZIER DC [E

PR T E— EtherCATRILSRSLINE X 251 , D BTt ANIABEEARIAIEther CAT 28 2 [B)SE
MEE |, LARIBEtherCATRIZZAYDCEFtHRIZEI—1MMEB IEEE 1588 25 /T¢.

1

MASTER
1 — S = SLAVE Il SLAVE |2 SLAVE J il SLAVE SLAVE 3] SLAVE

1

MASTER @
2 —éslz =

MASTER @
2 —1

@3

sLave [WY o) e (S o) nye (IR o) avE Y o) e (S o) avE
sLave | s ave (B s ave (IR 5o ave (B s ave (Y s ave [ERY s avE

B sLave B sLave [BERY sLave
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ARIMLEZIAR DC B

— B SERTHIHIOET |, AT BOA—PNTWIinCATIIBE f RECE— EtherCAT4K),
EAIDCI{EE{HEEEMETL ( Master Mode ) .

DC Mode
[] Automatic DC Mode Selection
DCin use
Reference Clock: Box 13 (ELS200) Select...
I @ Independert DC Time (Master Mods) I

() DC Time controlled by TwinCAT Time (Slave Mode)
() DC Time cortrolled by Extemal Sync Device (Extemal Mode)

ek , SEH PR B — I HRER
- Slave Mode: MET$&ET\ , FWERIATENRE L ILIREFAIAIER (i.e. TWinCAT clock).

- External Mode, W“‘BHT%EME‘C T ENEHE (e.9. B—1MNEHNSEHHHE—
IEEE1588 Bf$=5) & —A*§|]E’JMJ£ S EERiL,

DC Mode DC Mode
[T Automatic DC Mode Selection [T Automatic DC Mode Selection
DCinuse DC in use
Reference Clock: Box 13 (EL3800) Select... Reference Clock: Box 13 (ELSB00) Select...
_) Independert DT Time (Master Mode) () Independert DC Time (Master Made)
I @)DC Time contralled by TwinCAT Time (Slave Made) I (©) DC Time controlled by TwinCAT Time (Slave Mode)
) DC Time controlled by Btemal Sync Device (BEdemal Mode) @) DC Time controlled by Extemal Sync Device (Exdemal Mode)
Select... Extemal Sync Device: Term 14 (EL6628) Select...

BECKHOFF




RN T % — Multiple RIZ> #1 FIRBIEZREM

Master Mode HYEtherCATRIZS REFEMEEEMF RS 1 TARMW ( 33HTaE< ) BAEtEwm<S |
LASEERH = A ZR GeRT A

Frame Cmd Addr Len WC Sync Unit Cycle (ms)  Utilization (%) Size / Duration {ps)  Map Id
4
LRD 1 .
[ LRW (01000000 22 1 <default> 1.000
[ LWR (01000200 1 1 <default = 1.000
[ BERD (0000 00130 2 3 1.000 1.16 122 /1168 1

117

7 Slave Mode @& External Mode HYEtherCATMZEIAEEEHR MR EIIME II—
APWR 5< , BT iRIBINIERT $ R AR S E BT

Frame Cmd Addr Len WC Sync Unit Cycle (ms)  Lhilization (%) Size / Duration (ps)  Map Id

I i ] EANEEIESIRED : LK}
0 APWR Odff <0910 4 1.000
| rL) IR R 0
Mo RW  «0f000000 @ 22 1 <default> 1.000
Mo LwR  «01000800 1 1 <default> 1.000
B0 BRD <0000 OxD130 2 3 1.000 129 138/12.96 1
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SENT R - DcToEXxtTimeOffset

—BEtherCATRZSHIA ST MERE T —PMINBRTHIR |, frequencies BIEIEZ T, —iR
K, AR FETTPREIHERRS T /NPT EIRRIES BRI E , MEE— MR,

NRAESREETR—MIEEERER | ARSI SN PRI R E.

t fo o wTTTmmTs Synchronized DC Time = tpc gae +
DC, Slave DcToExtTimeOffset
----------- Synchronized DC Time = tpc yaster
tDC, Mast
/ DcTokxtJuneOffset
// [Xﬂ?@&ﬂ%ﬂ’ﬂﬁi?\éﬁ }
» L Synchronized DC Time = tpc gjave + LDCTOEXtTimeOffset;
' Start of Sync t
Start of TwinCAT (slave)

! Start of TwinCAT (master)
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SENT R - DcToEXxtTimeOffset

TWIiNnCAT 7EEtherCATMZ& ] InfoDataZE 26,5 T DcToExtTimeOffset , whichB] LA sEREEE!
PLCFEFFHITRIEINTE (FFEfEMaster Setting FF#igE , InfoData FASHIMXNEE).

Advanced Settings
-J-State Machine Master Settings
Master Settings
Slave Settings slam,p State Run-Time Behaviour
i Cyclic Frames Q'INIT” Log Topology Changes
i Distributed Clocks O 'PREOP' [4]Log CRC Counters
EoE Support () 'SAFEOP" [[JLog Error Counters (only for testing)
Redundancy {;1 '0p* Relnit after Communication Error
- Emergency - [] Show Input Toggle Information
#-Diagnosis Stay at 'PRE-OP" unti
Sync Task started
Info Data
Enable
Include Device Id
=% Device 1 (EtherCAT) [F]Include Ads Netid
:: Image Include Cfg Slave Count
e Wage: D [“]Include DC Time Offsets I
b & SyncUnits
b Inputs -Bus Terminals
> R Outputs [[]Suppress E-Bus Power Waming
4 W InfoData
¥ ChangeCount
¥ Devid
¥ AmsNetld
¥ (fgSlaveCount
¥ DcToTcTimeOffset
¥ DcToExtTimeOffset
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[A—PCESAMBZIERFELE

MER—MTwWIinCATIZ RS DiziT T 2 DCRILMES | LM Z BRI R 2B 0EHAY.

(REESNNAIFEHREILSHELR).

- B8 /0 Devices - State Machine Distributed Clocks
e H (- Cyclic Frames
El-%% Device 3 (EtherCAT) W8 Disiribuicd Clocks DC Mode
+ Device 3-Ir‘ﬂage EoE Support [¥] Automatic DC Mode Selection
1 - Redundancy DC in use
-.=$= Device 3-Image-2 o Emergency
+ Device 3'IFI"IEQE'IFI'FI:I - Diagnosis Reference Clock: Term 1 (EK1101) Select..
[+~ %T Inp uts I (@ Independent DC Time (Master Mode) I
EE' ‘l |:| LItFl uts DC Time controlled by TwinCAT Time (Slave Mode)
|:| . IﬂfDDEtE DC Time controlled by Extemal Sync Device (Edemal Mode)
: Estemnal Sync Device: Select...
w-f Term1 (EK1101)
w-J Term 9 (EK1100)
— H »
=7+ Devicel (EtherCAT) ¥ | @ State Machine Distributed Clocks
+ Device 1-Image -- Cyclic Frames
) 9 8 Distributed Clocks DC Mode
.= Device 1-Image-Info .. Eof Support Automatic DC Mode Selection
- %T Inp uts Redundancy DCin use
-- Emergency
[ ‘l 0 LItFI uts B Diagnasis Reference Clock; Box 13 (ELS200) Select...
[H-~ ‘ InfoData Independent OC Time (Master Mode)
-~ I_ij Term 1 {EK]_EI:IU:] 1@ DC Time controlled by TwinCAT Time :aave Mode) | |
EEIEM El:lx 4 (E K:I.lEU] DC Time controlled by Extemal Sync Device (Edemal Mode)
External Syunc Device: Select...
- Box 13 (EL9800)

DC Time controlled by CCAT Time

SEIANFINNRNELS AN TEEER SR | EEMKR TIEEMRT S,
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A T - EMEEIERRS

NTEE TR OEIEEREZERIEHENZ NEtherCATN K Z BISEIETFHEL |, EED
EtherCATZ& 5 , &BMNIZIECU2508 Fafic B IS & RffhReference Clock ( W 7ZR{HE A
CU2508 , ABERIISFEADC R FIB S URIIEE ! )

] TwinCAT Project3 + X

0} ‘ © - | s - Genemll Etherc-"'\T|Onllr1e

Search Solution Explorer (Ctrl+) P~
Type: CU2508 Ethemet Port
fad Solution TwinCAT Project3’ (1 project)
. . ision: 2508-0000-0000
4 “a TWIinCAT Project3 Product/Revision: ~ CU. (09cc5432 / 00000000}
bl SYSTEM Muto Inc: Addr: [}
=
4 &0&0? o BherCAT Addr. [T 1001 : Il Advanced Setings.. ]
- 1asl
pLC Identification Value: |0 =
(| SAFETY Previous Port Master
[Eed oo+

4 FHvo .
2% boices serces oo

»¥ Devicel (RT-Ethernet Adapter)

4 == Device 2 (EtherCAT)
’E Image Access
'E Image-Info Operation Mode -
b 2 SyncUnits
3 Inputs
b Outputs SYNCO
Cycle Time {ps): Shift Time (ps):

[ General Distributed Clock

Cyclic Mode

[ Enable Sync Unit Cycle (ps):

[ [ [nfoliata
4 i lerm kL1100
b [ InfoData
b " Term5 (EL3104)
b =] Drive 3 (EL7201-0001)
p "3 Drive 4 (EL7201-0001) Based on Input Reference
4 5% Mappings +
@’ MC-Task1 SAF - Device 2 (EtherCAT) 1
@’ MC-Task 1 SAF - Device 2 (EtherCAT) Infi

@ Sync Unit Cycle User Defined

User Defined +SYNCD Cycle

Enable SYNC 0 =

SYNC 1
Synec Unit Cycle Cycle Time [ps):
SYNC 0 Cycle Shift Time [ps):

Enable SYNC 1

I Use as potential Reference Clock I
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AN T & — S MEEIERCU2508RI00FRIE

WNRIMEPER T Z1NCU2508 (LAXTSM ), A<E CU2508 BIRTHr iz B8R,

\Ethernet
IPC 1 (Master) |
1
I
1
1

x122 x123 x124 x125

CU 2508 - 01 CU 2508 - 02 CU 2508 - 03 CU 2508 - 04

| I| |
~ \
\ : : ~ o I “~ S \
- b - \
Ad‘; nced Settings by \ =
Ay
S N | Sy
hY

Port Synchronization Mode "

Port1 None = ‘ Synchronization Mod

Port2 | Meone ﬂ o MNon =l
Port3 |None =l Non =
Portd ﬂ Mon d
Port5 ~| Non =

:nﬁ -1 Non =l
Port7 MNon, ﬂ
Port8 MNone j

Sync Slaw: |L|I
Syne Slave Sattings
Shift Timefus): 0
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£2 EtherCAT HFEISIR (EL6692/EL6695) [E

EL6692/EL6695 izt E T 2/ EtherCATZEHAIM Y

»Primary Side : EBUS
»Secondary Side : RJ45

TRRYBELRPTERIR ST , FRARA.
B MEGER IRV RS | FR/9EIA,

797 SLIDCREIZE, HrzRIaliERR =B & /9DC-Synchronous Rz

4 gl EtherCAT

. General EtherCAT DC Process Data Startup CoE-Online Online [ELE692
b @l sysTEM

{2 momon Operation Mode I DC-Synchron

& rc

| SAFETY Advanced Settings...

4 "% Device 1 (EtherCAT)
8 mage
*® Image-Info
b2 SyncUnits
Inputs
b @ Outputs
b @ InfoData
4 B Term1 (EK1100)
b @ InfoData

b Term 2 (F16692)

:' Mappings

BECKHOFF

4 D‘ E_"‘E’CAT General | EtherCAT DC  ProcessData Starup CoE-Online Online ELE692
b @l svsTEM
Q MOTION Operation Mode I DC-Synchron VI

Bl e
1| SAFETY

H C+s

4 @wvo

4 ¥ Devices

Advanced Setings

=
&
-]
°
"=}




£Z EtherCAT #HEIEIR (EL6692) R

XJF EL6692, ECE/FIN ( Primary Side , BIfRIREFZEBUSETITENARS ) BT , MIRENX AR

LLZEL/LEEJijnJHgEHjGIF ( Sync I\/Iaster) (i.e. Hiiﬁjffqlﬁﬁzliflﬂ%éﬁﬁjllﬂ;f SEEE). Bl
( MFEEHITERE ) JLANRA EEX N ECE ( #2%H Get configuration )

| General | EtherCAT | DC | Process Data | Startup | CoE - Oniine | Online | ELE692

Mapping to Processdata

Sunc Settings

Sync Status < @ Sync Master Primary

) Na Timestarnp (71 Sync Master Secondary

() 32 Bit Timestamp

(@ B4 Bit Tirmeztamp

I[ Create configuration ]I

Z_EL*DEHJ

aSS|gnment °

Mapping to Processdata

Sync Status
) Mo Timestamp
() 32 Bit Timestamp

@) 64 Bit Timestamp

BECKHOFF

| General | EtherCAT [ DC | Process Data | Startup | CoE - Oniine | Online | EL6632 |

Map to Processdata Sync Settings

Sync Status Mo [rformation

() Mo Timestamp
(7 32 Bit Timestamp

@ B4 Bit Timestamp I[ Get configuration ]I

HRST , SIEENEZEINN | S2BaREFRNEIEEMEFEENPDO

PDO Assignment (1C13):

[ 21AN (excluded by Bl AD2)
1402

[ Cx1A03 (excluded by b1 AD2)
(1 ADD




£Z EtherCAT #HEIEIR (EL6695) R

X3F EL6695, REAEL | JIRHEIRE TimestampHItET , EKAIPDOs fi=BzaIRET :

Mapping to Processdata PDO Assignment ((e1C13):
Sync Status Eb(};‘;; (excluded by Gx1A02)
() No Timestamp ‘ [] <1 AD3 (excluded by Ox1A02)
(7) 32 Bit Timestamp &1:3;
(@ &4 Bit Timestamp

ETHHLERL AT HMBROMMETEN | NiZEZEZEEtherCATEULRYAdvanced Settings
I TIRE.

Distributed Clocks Distributed Clocks

DC Mode DC Mode
[7] &tomatic DC Mode Selection [ Automatic DC Mode Selection
DCin use DC in use

Reference Clock: Drive 4 [(AX5103-0000-0203) Select... Reference Clock: Drive 5 {EL7Z01-0001) Select ...

I-@- Independent DC Time (Master Mode) I () Independent DC Time (Master Mode)
71 DC Time controlled by TwinCAT Time (Slave Mode) () DC Time controlled by TwinCAT Time (Slave Mode)
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