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1. BRI R

SSC EtherCAT Slave Stack Code Tool
ESI EtherCAT Slave Information

PDI Process Data Interface

ESC EtherCAT Slave Controller

DC Distributed Clock
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2. SSC HIEL B K H

SANRTH

(-excel)

C/C++

AL (c/h)

[ xmL

S (cml) SSCT(.esp) |
ESIfH(.xmil)
& 2.1 SSC A& RIZHEE
AE

/N« BESCRLL EPC103-DP EtherCAT ¥t Jyfil;
« DPort-ECT ABIFERI(E ] SSC_V5il3 ffA, I ZE i xt;
o fEAEE J7 SSC L H F#iEEH:!

! https://www. beckhoff. com. cn/zh—cn/support/download—finder/search—result/?search=slave%20stack

]
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21 SSCiIEBFE=FERG®%

B Slave Stack Code Tool - O *

File Project Tool Help

Slave Froject Favigation Slave Settings

Conflicts

Failed to create a new slave project

22 SSC*=#&M|

211 File

« New: B THE;

Open: FJH A 1) T
Save: TRAF LIZMCE

* Save As: R LRETIAF
 Exit: 1B,

2.1.2 Project

* Find Setting: 74K AL & Ii;
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8io - Slave Stack Code Too
File Project Tool Help

Slave Settings

SlaveInformation

Slave Stack Code Tool | Find Setting

AL_ | key word

EtherCAT State Mach

Synchronisation Hame Value
| i
| plication AL_EVENT_ENAELED 1
| SERTAL_NUMBER 00000000

Compiler

Description

Define: EL9S00_HW

Shall be set if the
Slave code is executed
on the PIC mounted on
the EL9800 EtherCAT
Evaluation Board.

(if the MCI interface
provided by EL9800 board
should be used MCI_HW
shall be set and this
define shall be reset).

This settings should

alzo be enabled if the
ESC is conmected via a
serial interface and no

specific hardware access

file= are avilahle wvat

2.3 Find Setting

¢ Create new Slave Files:
21.3 Tool

« Show Confict Window: ‘Z/~{Z B3R L

A RRCUE RS AN EST S 4%

Remove

Version

ra

Add

By EtherCAT Slave* - Slave Stack Code Tool

File Project Toal Help

Slave Settings
Hame Value

ELSE00_H

SlaveInformation
Generic

MO _Hw
Synechronization FCL100_HY
lication H¥_ACCESS_FILE

CONTROLLER_16BIT

_FIC24
ESC_16ETT_ACCESS
ESC_32BIT_ACCESS
MEX_16EIT_ACCESS
BIG_ENDTAN_16EIT
BIG_ENDTAN_FORMAT

1
u]
u]
1
u]
1
1
u]
1
u]
u]

~ Description

Ll

Define: CONTROLLER 3ZEIT

Shall be set if the host

controller is a 32Bit architecture

Conflicts

€ Info A Warning &) Error

@ Select only ome controller architecture.

2.4 Show Confict Window

ZLG
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* Options:
r Al
8io - Slave Stack Code Tool - (] X

File Project Toal Helo
B Slave Stack Code Tool | Options

Generic Editor Create Files Configurations

FIFFRIGES, BOATH E—RROTRE
KBS
EtherCAT vendor information

Vendor name ZLG

@ Open last project
B Check for updates

I EER

Vendor ID 0x201811

Default Fatch
() Apply on mew Projects

Open

|
|

[1)i4
2.5 Generic
8io - Slave Stack Code Tool
File Project Tool Helo
I Slave Stack Code Tool | Options
Generic Editor (Create Files Configurations
B =00
In Show_advanced settingsl EraRigE
B s
I_n Show read only settingsl EBRAERE
@ Block type mismatching setting values | BRI SIREEARITAD
Applyall « Update dependent settings | E?ﬁﬁ@ﬁiiﬁ%
cxlsx ~ Application file format | M%Y{¢¢§Eﬁ
Merge tool
Tool path
Arguments
“%TargzetFile®” "%SourceFile®”
)4

2.6 Editor

Cancel

Cancel

©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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8io - Slave Stack Code Tool

File Project  Tool Helo

Generic Editor Create Files (unfigurations

l— #dd comments if obsolete code was skipped ARGRRSRT, IREBETAIRED
El.'.reate device description (ESI) QUE.I‘Q%}@\EEY#F(X”]D
I— Create documentation I Bl

X

g
Cancel
2.7 Create Files
r \
| 8io - Slave Stack Code Tool - o X
| Fil P -
- Slave Stack Code Tool | Options n
Generic Editor Create Files Configurations
n
o_su gy | IR
FC1100/Mind or previous (xB86) ... - |
p. 1
L1
Add
0K Cancel
2.8 Configurations
« EEPROM Programmer: EEPROM ESI &3¢
ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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| B EtherCAT Slave* - Slave Stack Code Tool - (] X ]
| File Project Tool Help

e Slave Settings
[=)-EtherCAT Slave

-SlaveInformation S5tjerzion S.13

| Generic Config File Vers:1.5.0.0
Hardvare . File name Description Yersion
EtherCAT State Machine
Synechroniszation |
- Application
i.ProcessData cocapplah 51
Mailbox B EEPROM Programmer (V.1.3.0.0) = (m] X 5.13
-Compiler
I ISFORIREEPROM 5.2
FTHESIR, 511
Device Description N ) 5 12
[EEeries Gray i) | ZoResrHUESTIZHE P )
— B.12
Slaves E.13
0x1 Ot FEHAI S 5.13
Packet counter 1 /1 1 EtherCAT slave(s) found 5.13
Reload Remove Add
Conflicts
€ Info A Warning & Error
New project created
2.9 EEPROM Programmer
. . S N N UG v
* Application: ‘T ANBUHTEA RF- MM (2S5 E T2 TEMN )
21.4 help
S
* About: SSC FRAHHRAE B
[ EtherCAT Slave* - Slave Stack Code Tool - O X 1
i
File Project Tool Help ‘
3 3
About Slave Stack Code Tool X |
Tool 1.5.3.0
ET9300 Froject Handler 1.5.3.0
ET9300 Application FParser 1.6.4.0 B

Copyright © Beckhoff Automation GmbH Co. EG 2019

Beckhoff Automation GmbH Co. EG

ET9300 (EtherCAT Slave Stack Code) Tool

The Slave Stack Code Tool and ET9300Utilities. ApplicationHandler are using the following open source
software components:

SharpZipLib which iz published under the MIT license:

Author : lld
ICSharpCode
Contributors: (
John Reilly
New project created
2.10 About
ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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 Contact: 548 EH TR
» Documentation: SSC #H7= X #4
+ Check for Updates: A& 7% 5 HT

2.2 SAEHRH

221 HARZH (xml)
miili File -> New #ri T2, £ HILWFFH:

Slave Stack Code Tool | New Project
() Default
© Custom |EL9800 | ZAxis Ciad0Z Sample ~

- m L9800 | Phxis C1A402 Sample
Thiz confifEIS800 | BBit Digital I/0, 16Bit Analog Input
EtherCAT FJELS800 | Bootloader Sample
FCL100/FC1121 | 4Byte I/0 Sample Application
FCL100/in8 or previous (x86) | 4Byte I/0 Sample Application
VSlaveStaclTnfineon YMC EtherCAT Slave Sample ¢Infineon Technologies?
toal. Microchip—HEI-INDEX-16 Microchip>
Microchip—HEI-INDEX—S <Microchip>
Microchip—HEI-MDP-16 Microchip>
Microchip—HEI-MDFP—5 Microchip>
Microchip—HEI-MSP-16 Microchip>
Microchip—HBI-SFI Microchip>
profichip PAAELIO00-EC <Frofichip GmbH:»
Renesas R-IN3ZM3-EC <Renesasz Electronics>
Renesas RZ/NIL-DE <Renezaz Electronics>
SE-FM3—176FMC—FA _ Hardware Only <Spanzien Ine. »
Import |SE-FM3—176FMC-FA <Spansien Inc. >
TI MM335x Sample <Texaz Instrumentz Incorporated?

The corresy

2.11 SSC ZHATIE4EHR

WHEFTR, Fh SRS MiETsE ESC T rRYE B S ilf-F & Fr i it fBea 1 #2,
BTN 58 9 FE RS, @ irEH,
FeAr e m F 3L T 3T EPC103-DP/EPC6450-DP “F & IR A, LMES %,

I JF  EPC103-DP % ff #& *# {5l 32}/ EtherCAT-Slave-Adapter/ DPort-
ECT_SSC_Config.xml 3 ff, WZME T s,

12FFE# 21 DPort-ECT_SSC_Config.xml FREIEH A

...................

<!--EtherCAT State Machine-->

<Setting CodeDefine="BOOTSTRAPMODE_SUPPORTED" Value="0"/>
<Setting CodeDefine="OP_PD_REQUIRED" Value="1"/>

<Setting CodeDefine="PREOPTIMEOUT" Value="0x7D0"/>
<Setting CodeDefine="SAFEOP20PTIMEOUT" Value="0x2328"/>
<Setting CodeDefine="CHECK_SM_PARAM_ALIGNMENT" Value="0"/>
<!--Synchronisation-->

...................

Xt bt SSC A HFC B 0«

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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&5 ecat - Slave Stack Code Tool

Fle Project Tool Help

Slave Project Navigation Slave Settings

- enat Hame ¥alue
i SlaveInformation BOOTSTRAFMODE_SUFFORTED
o lrenerie
o Hardware OF_PD_REGUIRED 1
B EtherCAT State Machine
Symehremization FEEOFTIMEOUT 0x700
= hpplication SAFEOFZ0PTIMEOUT 0x2325
i L.Processlata
i Mailbox CHECE_SM_PARAM_ALTGHMENT 0
Lo Compiler

212 SSC EEFEXTEL

ALK B, DPort-ECT_SSC_Config.xml #1114 250} N3 SSC H IFC B I, 4878 T2
i, SSC AL B I 2 4 HEITIE 1) T REASTAR h I BB 0047 1 o
FE

A DPort-ECT_SSC_Config.xml (4421 5 EtherCAT-Slave-Adapter XA ZHFFCEfEH o

222 SATER
« 1. 4TJF SSC #fF, riidi Tool -> Option -> Configurations, ¥4~ Ak

Slave Stack Code Tool | Options n

Generic Editor Create Files Configurations

=

FC1100Min3 or previous (x86) ...
FCLIOOAFCILZL | dBvte I/0 Samp. ..
EL9500 | 8Bit Digital I/0, 16B...
ELOBO0 | Zhwis CiAd0Z Sample
EL9800 | Bootloader Sample

0K Cancel

213 IiEERSARE

o 2. MERFT 4+, EFREIRE T RECOE, LA EPC103-DP H 8io AfFl, 3 A DPort-
ECT _SSC_Config.xml 3 1F.

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Slave Stack Code Tool | Options

Generie Editor Create Files Configurations

1] =

FC1100/Wing or previous [z86) ... 1
FC1100/FC1121 | 4Byte I/0 Samp. .. i
EL9300 | 8Bit Digital I/0. 16E. ..
EL3300 | Zhxis CiA402 Sample

EL5300 | Bootloader Sample t
2| ZL5 DPort—ECT s5C setting <ZLG»

0K Cancel
214 TIERARELINRMAE
o 3T TREAR R TAAER I, File->New .
BB EtherCAT Slave* - Slave Stack Code Tool - a X

File  Project Tool Help

] Slave Settings
= EtherCAT Slave Hame ¥alue

-Generic

Har dwar e AOF ZIFRARTED nl
-EtherCAT State Mac Sjave Stack Code Tool | New Project ch is set, the mailbox
Symchronization

=~ Application

| iwProcesslata

Mailbox © Custon  [EL9S00 | ZAxis CiAd02 Sample ~
-Compiler

Define: MATLEOX QUEUE

1 be stored in a

() Default

iteh reset only one

ice can be processzed

- o EL5500 s am

This eonfi{F19800 | 8Bit Digital L), 16Bit Analog Input

EtherCAT EJEL9800 | Boctloader Sample

FC1100/FC1121 | 4Bwte I/0 Sample Application

FC1100/WinG or previous (x86) | 4Byte I/0 Sample Application
\ElaveStackTnfineon JMC EtherCAT Slave Sample {Infineon Technologies®
tool. Microchip—HEI-INDEX-16 Microchip>

Miorochi p~HEI-INDEX—& Microchip>

Microchip—HEIMDP-16 Microchipr

Microchi p—HEI-MDF-5 Mierochip?

Microchip~HEI-MEP-16 Microchipr

Mierochip—HEI-SFI Microchip>

profichip FAAEL100-EC <Frofichip GmbH»

Renesas E-IN3ZM3-EC <Renesas Electronies?

Renezas BI/WIL-DB <Renesas Electromics>

SE-FM3-1 T6FMC—FA _ Hardware Only <Spansion Imc. >

Import |SE-FM3—176FMC-FA (Spansion Inec. > |
TI &M335x Sample <Texas Instruments Incorporated’

WU IR TI CZ8xx Sample {inelude zample application) with ET1100 ESC(ASTH
TI C28xx Sample (include sample application) with ET1100 ESC(SPI
TI CZ28xx Sample with ET1100 ESC(ASTHC1G FDI) on TMDSECATCHCIEVSD
TI C28xx Sample with ET1100 ESC(SFI FII) on TMDSECATCHCDE?SD kit
TI F2835x (M Sample (Includes Sample Application) ¢Texas Instrums
TI F2&38x (M Sample ¢Texas Instruments Incorporated>

TMC3461 sample <TRINAMIC Motion Comtrol?

TMCS462 sample (TEIHAMIC Motion Contrel>

ZLG [P ort—ECT SSC settinz <ILG>

The corresp

215 FENXERTIE

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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2.3 SSC iR

2.3.1 Slavelnformation

SSC B &I aX pad
VENDOR_ID J i id HH EtherCAT B 714740 L
VENDOR_NAME B
VENDOR_IMAGE | T EbR bmp %30 (16x14)px
GROUP_NAME iR BN
GROUP_IMAGE 27 EFR bmp %X (16x14)px
DEVICE_IMAGE W B bmp %2 (16x14)px
PRODUCT_CODE 7= s
REVISION_NUMBER Birs
SERIAL NUMBER A dIRs
DEVICE_PROFILE TYPE WA TR
DEVICE_NAME Bt 44 TR
DEVICE_HW_VERSION WA AR R A
DEVICE_SW_VERSION BT RRAS

b=

/N BB AR A B R S L, T B S AR A R R
HRIVESE R, 75 init BT A, 2R A IO AT A 4 S FORAEEH I I

2.3.2 generic

%22 SYSTEM_HEADER_FILE

SSC B &I aX
SYSTEM_HEADER_FILE RGO

E: B FEAE KA #include “xxx.h” , KX HHFE O A E ecat_def.h XHF, W PT R R E T 6
43| xxx.ho %1 | EtherCAT-Slave-Adapter 4644 % &) DPort-ECT_SSC_Config.xml B S 40T, AL B A BKIN A

#include “aw_ecat_ssc.h” o

# 2.3 EXPLICIT_DEVICE_ID

SSC EL&In aX
EXPLICIT DEVICE ID 7R Ml 1D

7 :  EXPLICIT._DEVICE_ID H TiXE F i, A% mEHHE, MAsEHlstaBAM UINTI6
APPL_GetDevicelD(void) &% (% B F 5L 3) RBA 7L E a9k & ID, K L A4E A L A sb T abR 38, X
HERELARBTHUT, Kbt 5N EIE B LA,

==
3
=N

/NPT R 5 2 B ARSI R ( (TwinCAT 384k BAR I » 1A 40).

# 24 ESC_SM_WD_SUPPORTED

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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SSC Bt &In

aX

ESC_SM_ WD SUPPORTED

DB A T i E

E: R TN AT AR T A IR R AR,

N
AR

5 X B985 245 ) ALSTATUSCODE_SMWATCHDOG .

/N TEHEN op BB, # thILHARTD N ALSTATUSCODE_SMWATCHDOG i S Stk
BRI, LR PRIAE 40 I 1) A oA 42 52 31 ) 00 8cHl It 5 A I — " PDI He K Y

LR RS

% 2.5 STATIC_OBJECT_DIC

SSC Ee &I aX
STATIC_OBIJECT DIC xot G A7 At 77 3
E: LR R A2 EL9800_APPLICATION F4£ A, R EFRBECEAE A,
% 2.6 ESC_EEPROM_ACCESS_SUPPOT
SSC Eg &I aX

ESC_EEPROM_ACCESS SUPPOT

B X FFVi M EEPROM

VE: ESC % ¥ #1775 EEPROM, N &3eftizFlizo .

e UINT16 ESC_EepromAccess(UINT32 wordaddress, UINT16 wordsize, UINT16 MBXMEM *pData, UINT8 ac-

cess);

e UINT32 ESC_EepromWriteCRC(void).

==
N
AR

/\ EEPROM &S|
kAl L 1 E ESC EEPROM 1% 4] %

Ui la) WA &, M hiEE EEPROM NI

B IR TR E AR (H 277728 0x500 FR3, 6T Mok & R i), 76 LA R 157 EtherCAT
Fuh &l s 0x500 K55 M AR AE 45 PDI:

o 1. 1E init -> preop FEHh;

2. {E init -> boot R}, BFELET boot IRET;
3. {£ ESI 30fFHiE X AssignToPdi 763, B init 4b, 5l oo BRZZ 145 PDI

2.3.3 Hardware

SSC Et &I ax
EL9800_ HW AR 5 TF KR IREN
MCI_HW
FC1100 HW

SSC BL &I aX
HW_ACCESS_FILE TR 1 SO

E: XA #include “xxx.h”

ZLG

M PURAL O LA (B 2 A P AR4E), 4% EtherCAT-Slave-

©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Adapter 484+ % &) DPort-ECT_SSC_Config.xml ¥ # X 4+ 8t¢, st E 37 2KIN A #include “aw_ecat ssc.h” , L
HARAEF 4 T 8910 385 F FH 4

e HW_EscRead(pData, Address, Len);

o HW_EscWrite(pData, Address, Len);

SSC BLE LN aX
CONTROLLER _16BIT Fi B T 1) 45 22 44: 16Bit or 32Bit
CONTROLLER_32BIT

SSC B &I aX
MEMORY _UNIT_16BIT WAFHIGR/ME TR )y 16bit

R 3245 K RN F A% T4 1Byte(8Bit), {2 R A — DSP H A F, AIHK D FHE AR
16bit.

SSC g &I aX
_PIC18 fEARIET PIC & A o1
_PIC24

SSC Et &I aX
ESC_16BIT_ACCESS ESC A A% 7B 1): 16Bit or 32Bit
ESC_32BIT_ACCESS

/N KRGS ESC it it BtherCAT A% 3543 2547 8% iU 1) 3605 B4R, AELA B0 40 SR T
EtherCAT #h % ) MCU(On-Chip-Bus) %} RAM X5 ()7 i) b A 4 FHi%F 5%, Priltkk
FER BN H0 75 245 2 A DY 0 5%

SSC BL &I aX
MBX_16BIT_ACCESS T3 1] 25 S 4% DX 38 P9 A 16bit X6 551 il R 1
BIG_ENDIAN_16BIT K 16bit B
BIG_ENDIAN FORMAT KA
EXT DEBUGER_INTERFACE P _PIC24 HIFEFTAE 2, A A debug 15

S

SSC B &I aX

UC_SET ECAT LED MRS TR KT (il 2 1)

E: A P E 5 3L void HW_SetLed(UINT8 Runled, UINT8 Errled) &4, B1th s AR, BMER R EEHH
A led 897 K :

e Runled==1: run iT3%;

e Errled==1: err {7 %;

e Runled==0: runJTX;

e Errled==0: err T X,

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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F£ EPC103-DP )42 F 52 2L A :

void _ us_set_stack_led(uint8 t run_led, uint8_t err_led)

{

run_led ? LL_GPIO_ResetOutputPin(RUN_GPIO_Port, RUN_Pin):
LL_GPIO_SetOutputPin(RUN_GPIO Port, RUN_Pin);

err_led ? LL_GPIO_ResetOutputPin(ERR_GPIO Port, ERR_Pin):
LL_GPIO_SetOutputPin(ERR_GPIO_ Port, ERR_Pin);

2.3.4 EtherCAT State Machine

SSC EL&In

aX

BOOTSTRAPMODE_SUPPORTED

boot RA S FF

OP_PD REQUIRED

P2 op ARASIT, 538 K& 75 5 E U2 A 0 Kt

PREOPTIMEOUT

Init -> preop JR A4 i [H]

SAFEOP20PTIMEOUT

safeop -> op TR 2 HieiEa sy Fisf [7]

CHECK_SM_PARAM_ALIGNMENT

T SM AR SRR 15 4% 2R X 57

2.3.5 Synchronisation

SSC Ec &l

FX

AL EVENT ENABLED

PDI i fig

DC_SUPPORTED

ESC & 75 3L R0 A 3G

7E: AL_EVENT_ENABLED 5 DC_SUPPORTED R 4A4&-47H m R R #9812 B X :

AL_EVENT_ENABLED | DC_SUPPORTED
freerun 0 0
SM-Sync 1 0
DC-Sync 0 1
SM-DC-Sync | 1 1
SSC EL&In aX
ECAT TIMER_INT A T P S B 5

VE: ECAT _TIMER_INT E— 5 % & A HUR A —A Ims 09 2 0- % P 7, 72 P i =198 )8 A Uk R 3

void ECAT_CheckTimer(void), STM32 XL 45]4e T :

void TIM2_IRQHandler(void)
{

if(LL_TIM_IsActiveFlag UPDATE(TIM2) == SET)

{

LL_TIM ClearFlag UPDATE(TIM2);

#if ECAT_TIMER_INT
ECAT_CheckTimer();
__ g ecat_timer_inc++;
#endif

ZLG
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E AL B B P BT E B SR B AT B B e R
e fnvoid HW_ClearTimer(void): &% % AT &9 i 18] i1 4048
e fn UINT16 HW_GetTimer(void): 3KI % AT &9 0 18] i+ 4048

e macro ECAT_TIMER_INC P_MS: #ZHH %V it#44

SSC BL &I aX
MIN _PD CYCLE TIME Ji) SRS S /DN R ATE E S (18]
MAX PD CYCLE TIME Jei SRS S R PRI ER ) (1]
PD_OUTPUT DELAY TIME Je BB e /N L SEE I (]
PD_OUTPUT _CALC_AND COPY_TIME JE#H OUTPUT ¥4 s/ 1545 LA 1]
PD_INPUT CALC_AND COPY_TIME JEHA INPUT $c4fs i/ tH 5045 DU [1)
PD_INPUT DELAY TIME JE A 5 XA S FF S (]

2.3.6 Application

SSC B &I aX
TEST APPLICATION M B2
TEST_APPLICATION REDUCED MEMORY
EL9800_ APPLICATION EL9800 % 2
CiA402_SAMPLE_APPLICATION cia402 FLHLEIFE
SAMPLE_APPLICATION JST T BE A (1 7~ 15145 7R
SAMPLE_APPLICATION INTERFACE
BOOTLOADER_SAMPLE boot loader 7~ 15

SSC Et &I ax
APPLICATION_FILE MR Sk S

VE: B F A XA #include “xxx.h” o EFNIF Excel XAFE, SLBLE R G{EA A shik B A A Excel 89 44k
Bk A, Blae B4 8io B H, B F A 8ioxlsx 5, WEEMRAELEH #include “8io.h”

reason:
FEF N Excel I M)G, SSC AR F £ R AW A Excel LAR6Y R R 48K 6L, VA Sio BIAZA B, %
F N 8io.xlsx &, Src P A& — & P09 RA A, HE Pk 8io.h. 8io.c. 8ioObjects.h &, H &R Z 5h
BARAD KB (R B A B 2 )
e 8io.c/8io.h: AP RRAXMH, APEFAIANAE I (<< AEFEED R >>), ATANHK
A IE
e SioObjects.h: Excel ¥ % B 69 B3t 2 AT BT 07 KARAE k.

SSC BL &I aX
USE_DEFAULT MAIN PRI At main BRET

R AR BN main BE, FRA PR, KEEHT T

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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void main(void)

{

/* initialize the Hardware and the EtherCAT Slave Controller */

HW_Init();
MainInit();
bRunApplication = TRUE;
do
{
MainLoop();
} while (bRunApplication == TRUE);
HW_Release();

* ProcessData

SSC B &I

FX

MIN_PD_WRITE_ADDRESS

OUTPUT J& %4575 DPROM B S ) 5 /N EE 4R
H ik

DEF_PD_WRITE_ADDRESS

OUTPUT J& H %4 75 DPROM 1 W 5 FT 2R DA i 1k

MAX_PD_WRITE_ADDRESS

OUTPUT J& 1 ¥4 /£ DPROM H IS i B K 2% 1k
Huhk

MIN _PD READ ADDRESS

INPUT J&#1%4E 748 DPROM 1 i 1) i /N AR i b
ik

DEF PD READ ADDRESS

INPUT J& ¥R 7E DPROM 5 () BRI\ M bk

MAX PD READ ADDRESS

INPUT J&E %045 7E DPROM H S 1 f R 2% 1 F b
bal

MAX_PD_INPUT SIZE

INPUT J& %0 £ K Size

MAX_PD OUTPUT SIZE

OUTPUT J& #A% iz 5 K Size

2.3.7 Maibox

SSC B &I

MAILBOX_QUEUE

fil BE BB AT BA S

AOE_SUPPORTED

AOE Wi fif g

COE_SUPPORTED

COE Wy f#ife

COMPLETE ACCESS_SUPPORTED

se4 Vil

SEGMENTED SDO_SUPPORTED

sdo 7> B2 13 30

SDO_RES_INTERFACE

USE_SINGLE_PDO_MAPPING ENTRY DESCR

BACKUP PARAMETER SUPPORTED

STORE BACKUP PARAMETER IMMEDIATELY

DIAGNOSIS_SUPPORTED

MAX_DIAG _MSG

EMERGENCY_SUPPORTED

MAX_EMERGENCIES

VOE_SUPPORTED

VOE s £ &

SOE_SUPPORTED

SOE My fif &

ZLG
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cEllnk o

SSC Eg &I aX

EOE_SUPPORTED EOE P ffifig

STATIC_ETHERNET BUFFER LA buffer 772X

FOE_SUPPORTED FOE WUk 1 Rt

MAILBOX_SUPPORTED HIS 45 155

MIN_MBX_SIZE M6 #5 /) size(ESC RAM [X 15k)

DEF_MBX_SIZE M A 2R IA size(ESC RAM [X 1)

MAX_MBX_SIZE B I K size(ESC RAM [X 1)

MIN _MBX_WRITE_ADDRESS B HA X deldm /N AR G

DEF_MBX_WRITE_ADDRESS 5 MBAE X S BRI R Uh Hh

MAX_MBX_WRITE _ADDRESS 55 B DX d i R R i Hh

MIN_MBX READ ADDRESS T4 DX 3 e /N S s Hh

DEF_MBX_READ ADDRESS TR AR DX I ER A L 4h ik

MAX_MBX READ ADDRESS TS HIIS A X 38 e K AR 2

2.3.8 Compiler
. H]%

24 FERIRE
FHLBUR TR, File->New W ATE AR BN, JF ik OK.

i

File Project Tool Help

Slave Project Favigation Slave Settings
-EtherCAT Slave Hame Value

i SlaveInformation 2

. Generio MATLECE_QUEVE JDefine: MATLEOY_QUEUE

... Har dwar e 4NF SUFPAORTEN n

... EtherCAT State Mac Slave Stack Code Tool | New Project cl\ iz =zet, the mailbox
_----Symchronisation 1 be stored in a
%--J\pplication — 1

i i ProcessData () Default 3

H . - itch rezet only one
o-Mailbox © Custom |ILG DFert—ECT S50 setting <ZLG> vl | " p
L[ 1ce can be processe

Vender: ILG (0201811

Versienm: 1.0.0.0

HOTE: This cenfigwration iz mot provided by Beckhoff Automation and
files or file fragments may be added which are WOT covered by the
licenze from Beckhoff sutomation GmbH.

|

¥ Info T Warning ¥ Error

& 216 FEIIE

B LAER R E M 2R TR —8, B RFEicE.

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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25 HEISAFRFH

/N SSC H13 55 S RAE Excel(CSV AT ) #hsi SUIY, 764 48 i 2 Uk 75—
CanOpen P3N B AIHES o

2.51 ¥#EIS ) Excel H%F

#1#: Tool -> Application -> Create new:

T A2 F RO Uy O, @ E R GBI B R 5, B R
R WU T PR

£ " “Usage Notes:
D Profile: 5001 Modular D Profil .
Model Profite: " 0 peilar bevice Frotile - The PDO mapping object and SyncManager assignment object doesn't need to be defined. In that case they are created automatically.
Indesiererens 7 o - The following objects are fixed included in the SSC and shall not be defined in the file : 0x1000, 0x1001, 0x100S, 051009, 0x100a, 01010,
Pdotndestncrenent: | M 0x1011, 031018, 0310F0. OxI0F1, OXIOF3, 0x1c00. 051c32, 0xlc33
- Entries less or equal one 8Bit shall not overlap byte borders.
- Entries greater 8Bit shall alvays start at an exact word border

The object dictionary defined here shall be used complementary with ETG.5001 and ETG. 1000

Index ~ ObjectCode ~ ST ~ Datalype - Name ~ Default V- M/0/C - B/S - Access - rx/ts~ CoeRead - CoeWrite - Description
//0x04xx Units
//0x8xx Enums (0x0800 - OxFFF)
//0x6nnx Input Data of the Module (0x6000 - Ox6FFF)
//0xTnnx Output Data of the Module (0x7000 - Ox7FFF)
//0x8nnx Configuration Data of the Module (0x8000 - OxSFFF)
//0x9nnx Information Data of the Module (0x9000 - Ox9FFF)
//0xAnnx Diagnosis Data of the Module (0xA000 - OXAFFF)
//0xFxxx Device Objects (0xF000 ~ OXFFFF)
0xF000 RECORD
1 UINT16 0x10

2 UINT16

& 2.17 Excel =@

SN : Tool -> Application -> Import:

i EF Excel X%, W HFTFESE AR,
2.5.2 Excel X#4RSHN

Index

7£ CANopen P, 25| (Index) /& X G 7 i {1 — /N 0 & . X 57 #L & CANopen
W& H T A7 B A AR 2%, BN K B — 16 ARG F—A 8 T & 5l
(Sub-index) ZH %

1 R EH:
o ME—ARIR: BRGIHTE AR RSP AR E X B
o HEvi . EE RGN RG], AT LA R A SO S S AL PGSBS S

o FrEMLIESS: CANopen FrifE L 1 — LA AUSEIL I ZR 51, LA IR B Z A ISR
PEAEAE .

2. R TERIF .
FrEVEFE: CANopen ThSUIE T —Lebr e R 51 VE R, #lan:
« 0x0001 - OX001F: s Hdm 2,

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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* 0x1000 - Ox1FFF: JE{EXT R F Wil IX;
* 0x2000 - OxSFFF: il i& f 2 7 P X o
I AR AT LI P AT DA SR S8 IS B S SR 51 K R R A I
iR
3. NS
o WRME: filtn, W&ZEM (KF] 0x1000) FlE &L FR (R T 0x1008) 2545 KT
EAEXT R
o EHE S FEeRG U T REEHNE S, WEZhEE L.
BRI RS 4 E, CANopen HMMSEEL T A% 22 1] ) 3 250 15 AN BUE A2 4
ObjectCode
£ CANopen THXH, FTRAED (Object Code) [Tk Xt 5 - i op 6t 5 1 P 3 &5 #4925
Ao I RARID ST SR EHR S5 R, DA I 6 Hh D7 () A AL B S 5 . LLR /& CANopen
g SR LR 32 0 AR

ObjectCode IR
VARIABLE For— AR R, W8T AR — AR E.
ARRAY FoR— MG, AP TG o R B A MIE SR AL. Flin, — N ar e
B2 AMHFAREME, W NEEEE.
RECORD TR —MCHEEH, BT CIEFTPMLEHE. ERP RSN TR LA RN
BRI, B, —AMCFEATCVESRE . EAANRESEARIENE.

X R AL /E CANopen % 2% 1 FE 5085 % (EDS) SCAF B SR “XT R, JEid X
LE5E X, CANopen P RE B DR B8 2 18] B SHe 28 M A HCH s A8 He i HE B 8
SI
7t CANopen thi¥ ', FZ 5| (Subindex) & Tt — D4l 73 %) G i A2 5] (Index)
BRI AR R BN RFIEH A 16 MRS A— 8 AT R I Ak
TR I HITEHZ M 0x00 | OxFF.
1. FRSIHMER:
o RSy X TRERNEIREN, WHAHBSGR, PRI TV X s gy
&N TT R BB
o RSN ERAEGAR T, TR0 T H TR IR S P TR A

=

B3
o ME—FRiR: ARSI TRIIPHEGEN R RME—R), #iR 7R
KA IR T )

2. RIFsEfI:
o B pln, —AMNRERATREE —/MREAIRA S, K908 0x2000, FE T
0x00 FR B LR MBCRE, T35 0x01. 0x02 2543 7 RREEAME AR
MR
o T X T MO, MREARSEE, 5108 0x2001, F% 5| 0x01 A
ReRmE, F&R5l 0x02 FREE.

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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T2 5], CANopen WM A8 R FANY; 1] e 46 0 G St o () B2 2 B 45
Ky, DT SEBILARE 26 22 18] ) v RO (5 AT

DataType

£ CANopen P, #IEZE! (DataType) H T & SO0 5 7 i o ik 5 () B4 45 b A s

3o BEE AT Lo M3 A B 2 N AT 5 Rt 2 2
1. BEARHIBAER:

BOOLEAN(0x01): fii/R%Y, Foxn—MEHAH (FLEUR);

INTEGERS8(0x02): 8 fiif5 {55475,
INTEGER16(0x03): 16 i 75 5 A,
INTEGER32(0x04): 32 fii 75 5 A,
INTEGERG64(0x15): 64 i 75 5 Al
UNSIGNEDS8(0x05): 8 i G735 %A,
UNSIGNED16(0x06): 16 £ L5 ¥ A,
UNSIGNED32(0x07): 32 f e 5 %7,
UNSIGNED64(0x1B): 64 fii o5 #4671,
REAL32(0x08): R i, 32 fi;
REAL64(0x11): RURSFEVE Y, 64 7.

2. EEHIEAR:
¢ VISIBLE_STRING(0x09): " W=FFef, H 8 AR5 FRAH U 717 5

OCTET_STRING(0x0A): J\fi7fF8, H 8 MG 5 T AF 4 i 74+ o 5

UNICODE_STRING(0x0B): Unicode FFHi, H 16 7 LFF 5 F/F 4 745

H

TIME_OF_DAY(0x0C): f[AJZEAL, Fox—RH I [E;

TIME_DIFFERENCE(0x0D): I [i] 2287,

T I 8] A 2 8] F) ZE A

DOMAIN(0xOF): #2848, FT-& 4 K 2= 500 .

3. SSC(Excel) H X H4 S s2 BN -

ZLG
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| ETG. 102
o
1 = = = g 2
2| = ® x ox0001 BOOLEAN.
3] « x x 0x0002 INTEGERS
o = % 3 0x0003 INTEGER1S
5| = x x 0x0004 TEGERS2
6 x x x 0x0005. HSIGHEDS
7] « x x 0x0006 WISIGHEDIG
8 = x x 0x0007 MSTNED2
9 x x x 0x0008 REALOZ
x x x 0x0009 VISIELE_STRING.
10
x x x 0x0004 OCTET_STRING
1
x x x 0:0008 UNICODE_STRING.
12
13 x oz000C TINE_0F_DAY
14 x 0x000D. TINE_DIFFEREKCE
15 x 000005 use
16 % 0x000F.
17| = x x 0x0010 INTEGER24
18 x x x ox0011 REALG
19] x x x 0x0012 INTEGERA0
20| = % % 0x0013, INTEGER4
2| = x x 0x0014. INTEGERSS
22 = x x 020015 INTEGER6A
2 = % % 0x0016. HSIGNED2d
21 x 8c0017 reserved £o.
25 = x x ox0018. SIGNEDAD
%] x x x 0x0019 ISIGHEDAS
21| = x x 0z0014 HSIGNEDSE
28 x x x 020018 NSTSHEDSY
29 c001C reserved for future use
P % % 0x001D. G
a| x x x 02001E. BYIE
32 x 0x001F. wom
33 x 0:0020 DYORD
% % 0x0021 PLO_APPING
3
oo served for conpatibility
35 3 0022 recsens (DSI01)
x x 020023, ERTITY
36
a7 x 2c0034. reserved for future use
x x 0x0025. ComiaD_PAR
38
3 x ox0025 reserved for future use
% 0x0027 PLO_PARIETER
)
% ox0028. ]
4
x x 020028, SH_STRCHRONTSATION
42
x 0c0024 RECORD.
43
x 0x0028. BACKI_PARMETER
4
x ox002C. JODULAR DEVICE_PROFILE
45
45 = ® x 0:002D. BITARRS
a7 = % % 020028, BITARRIG
48 x x x 02002F. BITRR2
49 = x x 0x0030 im1
50| x x x 0x0031 12
5| x x x 0x0032 5113
52| = x x 0:0033, BI14
53| = ® x 0:0034 BI15
54| = % £ 020035, 5116
55| x x x 020036 117
56| x x x 0x0037 b118
57 x 050035 - 0x003F reserved for future use
" Nanufacturer Specific
58 = 0xd0-0x005F Conplex Data Type
50 x 0x0060-0x025F Dovice Profile 0~7 spocific
x 0x0260 ARRAY_OF_TNT
60
x 0x0281 ARRAY_OF_STNT
61
x 0x0262 ARRAY_OF_DINT
62
x 0x0263 ARRAY_OF_UDTNT
63
64 x 0c0264-0x0280. reserved.
% 00281 ERROR_SETTING
65
% 00282 DIAGROSTS_HISTORY
66
% 0x283 EXTERIAL_STIC_STATUS
67
x 0x284 EXTERIAL_STIC_SETTINGS
68
x 0x0285 DEFTYPE_FSOEFRAIE
69
x 0x0286 DEFTYFE_FSOECOMEAR
70
7 0602870075 reserved
72 x 0x0800-0x0FFF Enunorated Data Type Area
73
74
75
6
d
78
79
8
81
82

4. NH:
XL R AAE CANopen W& X G- b 3l T2 A, 708 A& 1)
EFSHEARSE L Flhn, SRR RefH REAL32 KAREIR, MK
FRASH E AT BEE ] BOOLEAN 2871, 3l i ix sb ¥ 45 25 7Y,
R8Tl DR VB0 A 1] (10 B4R 5 i AE A A — B30

Name

ZLG

BooL
B11
SINT
mr
DI
uSINT
I
mmT
REAL

STRING ()

ARRAY [0

BYIE

oxl OF

ARRAY [0..1] OF
I

LINT
U2

IvTa0

ARRAY [0

AREAY [0

SINT

AREAY [0

DINT

AREAY [0

wmT

»] oF I

x] oF

x] OF

n] OF

Brlntl

e
i

128

18
2

16x(ns
i}
Bxtnst
)

324 (n.
[}

320 (e
[}

0 : FALSE
s TRE

Short Integer -128 to 121
Integer

Douile Tnteger
Unsigned Short Integer
Unsigned Integer / Vord
Unsigned Double Integer
Floating point

VisibleStrir
(1 octet per character)

Sequence of octets (data type BYTE)

Sequence of UINT

Long float
Long Integer o 25
Unsigned Long Tnteger 0 to 25

globally unique identifier vith a
Tength of 128 Bat

Four Octets
For PDO_IAPPTHG definition ses
. 1000

For Rocord usage in EST see
ETG. 2000

For IDENTITY definition see
1000

For Record usage in EST see
ETG. 2000

For COMIAID_PAR definition see
ETG. 1000

For Record usage in EST see
ETG. 2000

For PDO_PARMETER definition ses
ETC. 1020

For Record usage in EST see
ETC. 2000
For DEFTYPE_ENUN definition sze
ETG. 1020
For Rocord usage in EST see
ETG. 2000
For STIC_PAR definition see

0

For Record usage in EST see
ETG. 2000
To pro-dofined Record structure.
Can bo used as a general data type
for Records.
For BACKIP PARMIETER definition see
ETG. 1020 (2.b.4), Object 0x10F
For Record usage in EST see.
ETG. 2000
For NODULAR_DEVICE_PROFILE
definition see ETC.5001, Object

0

For Record usage in EST see
2000

Sequence of TNT
Sequence of SINT
Sequence of DINT
Sequence of IDINT

For DEFTYPE_ERRORHANDLING
definition sse EIG. 1020, Object
Cr10F1

For Rocord usage in EST see

ETG. 2000

For DEFTYPE_DIAGRISTORY definition
see ETG. 1020, Object Ox10F3

For Record usage in EST see

ETG. 2000

For DEFTYPE_STHCSTATUS definition
see ETG. 1020, Object Ox10F4

For Record usage in EST see

ETG. 2000

For DEFTYPE_STHCSETTINGS definition
see ETG. 1020, Object Ox10F5

For Record usage in EST see

ETG. 2000

For DEFTYPE_FSOEFRAIE definition
see ETG. 5120

For Record usage in EST see

ETG. 2000

For DEFTYPE_FSOECOMIPAR definition
see ETG. 5120

For Record usage in EST see

ETG. 2000

218 HUEXRMT

Base Data Type
Base Data Type
Base Data Type

Baze Dsta Type
Base Data Type
Base Data Trpe
Base Dsta Type
Baze Data Type
Base Data Type
Base Dsta Type

Base Data Type
Base Data Trpe
Baze Dsta Type
Base Data Type

GUID Data Type
Base Dsta Type
Base Data Type
Base Data Trpe
Pre-defined

DEFSTRUCT

Pre-defined
DEFSTRUCT
Pre-defined
Recard
DEFSTRICT
Pre-defined
Record.
DEFSTRUCT

Pre-definsd

DEFSTRICT

Pre-defined

DEFSTRUCT
Recard
Pre-defined
Record
DEFSTRICT
Pre-defined
DEFSTRICT

Base Data Trpe

Baze Dsta Type
Base Data Type

Bace Data Type
with varisble
N

Pee-dofined
DEESTRCT
e
DEESTRICT
el
oEESTRICT
Pro-detined
Record
DaFSTRICT
Peo-aotined
DEFSTRICT
Pee-atined

Recard
DEFSTRICT

Signed Integer
Signed Integer

Signed Intoger

Floating

Strings

Octet Field

Octet Field

Unsigned Tntegor

Unsigned Tnteger
Unsigned Integer
Unsigned Tntegor
Unsigned Tnteger

D Trpe
Octet Field
Octet Field
Octet Field

Bit String
Bit String
Bit String
Bit Field
Bit Field
Bit Fiald
Bit Field
Bit Field
Bit Fiald
Bit Fiold
Bit Field

Octet Field
Octet Field
Octet Field

Octet Field

CANopen Bl
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7£ CANopen ¥ H, ” name” 18 H 5 (1200 R 7 JH R RATR 0 R4 PR T-Hii
RAZAT R DIRE B &, BN 80, R AAas . TGRS LMREE. B, EXRT
i, 2 5] 1008h XTI R ZFRAE” Manufacturer device name”, Fniilig i % & LK. XL
K FRAE EDS A4 (Electronic Data Sheet) H 4 FE4HH) /& AR
Default
7E CANopen P H, ” default” 35 45 )72 W& BN 25 BN B B Bl S H0E . X LLERIA
THAE B A BB B AT, DA R B e S DL —Fh C AN A U ARS8 4T
AT 2—LE LAY CANopen FVANIRE :
o TR ID: 1A ID AYEREE F HH A S R e, {H ] LU LSS(Layer Setting
Services) AT 5 4.
« PDOGEFEHHEXT &) 4
o fBHRM: PDO AR WA BN E, HlnERI ik (Type 255).
KELERN BB W OR 1 SR AE JE B RER8 L —Fhbr Ak 1077 Xz 47, JF BT DL id i 4%
BT H TR E MR .

M/O/C
M Mandatory (53 il f])
0 Optional(FJ ¥ )
C Conditional(%& {4 V£ 1))

T —NRG B g, BIafE ETG5001 #ijarh, & 5] 0xF000 Ay 2 S i) o 4
(Mandatory)

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Table 5: Object Areas of the Device
Index Name Fieldbus Modular Module
Gateway Device Device
0xFO00 Modular Device Profile M M M
0xF002 Detect Modules Command © © -
0xFOOE Module PDO Group Mapping Alignment © © -
PDO Number
0xFOOF Module PDO Group Mapping Alignment C C -
0xF010...0xFO1F Module Profile List © © C
Profile information of the modules M if
modules
have
different
profiles
0xF020...0xFO2F Address list of the configured Modules M C -
0xF030...0xFO3F Module Ident list of the configured
Modules
0xF040...0xFO4F Address list of detected Modules © © -
M if OxF002 is
supported
0xF050...0xFO5F Module Ident list of detected Modules
0xF060...0xFO6F Profile Version list of detected Modules 0 0 0
0xF100...0xF10F Device Status (TxPDO mappable) C C Cc
0xF110...0xF11F Device Diagnosis Cc C C
0xF120...0xF12F Device Statistics © © C
0xF200...0xF20F Device Control (RxPDO mappable) C C C
0xF500...0xF5FF Vendor/manufacturer specific device 0 0 0
objects
0xF600...0xF6EF Input Area of device itself (TxPDO © © C
mappable)
0xF6FO...0xF6FF Input Area of device itself (TxPDO 0 0 0
mappable) according ETG.5003.1
0xF700...0xF7EF  Output Area of device itself (RxPDO © © C

mappable)

B/S
LN SAY

Access

7£ CANopen X, F8HT2 X544 X 5 # (Object Dictionary) S E 117 M AR

1E EtherCAT {17 [a] AL R 27 -

R ik
10 i
wr RE
™w CIREIC]

preop_ro/wr/rw

fE preop FrBtAT, R/ RA'5/mrEn s

safeop ro/wr/rw

op_ro/wr/tw

fie
HFETE safeop MY BLEAT, Ry RE/MIEnE
RETE op Y ERIEAT, Ry A 5/MEns

I

ZLG
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1. imEl AR
« SDO(MRFHHEXS 5): T Ui X R I iS5, SDO o ist & Z 8] AT
RO R EEAE, DL ECE AR R drh 8 E . B0, — AR T DU
1L SDO BEHU N B & fI S HUil, s BN e I S H0R E
« PDOCGARE XS B): JH TALH LI B, WL REs e B sl AT S M5 5 .
PDO I e 2 F T A A R 1
2. iiEdE
o NMT(MZE ) 51578 B & KPR TG FIALER . NMT A DR B & 10 5
Bl A IR A A
o AN FELEI R T RESEIL AN 22 AL, ARR oy s 2 B Ui il 1l
un, RAETER &AL THREE 1 NMT RAER, A BB SOE sS4
i X 25 A AR A 2, CANopen PRSCH £/ 150 % 2 18] (KA RO (5 A B A #e, [
PRt 1 RIS & PN B T B
rx/tx
FR R R ] LLEAT PdoConfig.
¢ rx: Output ZLHEFRIN;
o tx: Input ZiEAnif.
PR ISR, AT RAAE 2 ub EBEAT Input B¢ Output %845 73 ic .
CoeRead/CoeWrite
coe 5 BREL A E X, 7E Excel & X CoeRead/CoeWrite TR FK, #i4n:

Index ~ ObjectCode ~ ST ~ Datalype  ~ Name ~ Default V~ M/0/C -~ B/S - Access - rx/ts~ CoeRead - Coelirite - Description
/) Units

//0x8xx Enuns (0x0800 - OxFFF)

//0x6nnx Input Data of the Module (0x6000 - Ox6FFF)

//0xTnnx Output Data of the Module (0x7000 - Ox7FFF)
0x7000 RECORD C0e0x7000Re Coe0x7000liri te

1 UINTS varl
//0x8nnx Configuration Data of the Module (0x8000 - OxSFFF)
//0x9nnx Information Data of the Module (0x9000 - 0x9FFF)
//0xAnnx Diagnosis Data of the Module (0xA000 - OXAFFF)

//0xFxxx e Objects (0xF000 - OXFFFF)

0xF000 RECDRD Modular Device Profile
1 UINT16 I d d stance 0x10
2 UTNT16 Maximim numher of modules

P RARRD I, 2 DASE S R AL R A il — 28 R B (7 TP SE ), E coe BEAT B2 5 I
S8 2 A FH R 5 AR BRAA D coe 325 HLILY

IITTTTTTTITIL L1 0T T LTI P77 7777111717777 7 7771777 7717777777777777777
/1111

/**

\param index index of the requested object.

\param subindex subindex of the requested object.

\param objSize size of the requested object data, calculated with.

—0OBJ_GetObjectLength

\param pData Pointer to the buffer where the data can be copied to

\param bCompleteAccess Indicates if a complete read of all subindices of the
object shall be done or not

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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\return result of the read operation (@ (success) or an abort code (ABORTIDX ...
—. defined in

sdosrv.h))
XILLLLLTT LT 7777777777777777777777777777777777

/11111
UINT8 Coe@x7000Read(UINT16 index, UINT8 subindex, UINT32 dataSize, UINT16 MBXMEM *_
—pData, UINT8 bCompleteAccess) {
#if WIN32
#tpragma message ("Warning: Implement CoE read callback")
#else
#warning "Implement CoE read callback"
#endif
return 0;

}

IITTTTTTTIP 0700711117177 T 7770777171117 777177777771777777777717171777
/1111

J**
\param index index of the requested object.

\param subindex subindex of the requested object.

\param objSize size of the requested object data, calculated with.
—0BJ_GetObjectLength

\param pData Pointer to the buffer where the data can be copied to
\param bCompleteAccess Indicates if a complete read of all subindices of the

object shall be done or not
\return result of the read operation (@ (success) or an abort code (ABORTIDX ...

—. defined in
sdosrv.h))

KILILLTLITT LTI 7 7777777707777 77 7777777 777777777777777777777717777777
/1111
UINT8 Coe@x7000Write(UINT16 index, UINT8 subindex, UINT32 dataSize, UINT16 MBXMEM *._.
—pData, UINT8 bCompleteAccess) {
#if WIN32
#pragma message ("Warning: Implement CoE write callback")
#else

#warning "Implement CoE write callback"
#endif

return 0;

}

JE: B LA xxxRead/xxxWrite(UINT16 index, UINT8 subindex, UINT32 dataSize, UINT16 MBXMEM * pData,
UINT8 bCompleteAccess) 1 :

Index 0x7000
Subindex | DataType | Name
1 UINT8 Varl
ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Eollnt
Index 0x7000
UINT8 Var2
UINT8 Var3
4 UINT8 Var4

FUHBIT sdo T 0x7000 B9 0x03 ZE 5| BER, WHUERS IR xxxWrite, LB iFES
e index: 0x7000
e subindex: 0x03
e dataSize: sizeof(UINTS8)
e pData: EF#yfh

e bCompleteAccess: &% %417 ¥
2.5.3 [FHA%IE (Input/Output)

1. JE SO 1) e 8 B 40K Byte HOBEHRS, 12

RGN R
//0x7nnx Output Data of the Module (0x7000 - Ox7FFF) //0x7nnx Output Data of the Module (0x7000 - O0x7FFF)
0x7000  RECORD 0x7000  RECORD
1 BOOL 1 BOOL
2 BOOL 2 BOOL
3 BOOL 3 BOOL
4 BOOL 4 BOOL
5 BOOL 5 BOOL
6 BOOL 6 BOOL
7 BOOL 7 BOOL
8 BOOL 8 BOOL
9 UINT8 Var9 9 BOOL Var9
10 UINT16  [VAEdomm 10 BOOL
St 3Byte (TR 5F) St 10Bit (AT AN )
1Byte [8Bit T 1Bit

WK TR, RS i S 805 B 3Byte /2 Byte HOREEUM M, T RS 149 o 1) S %
PE 5N 10Bit FdE AR X 55 Byte. H1iR MK E € L& 'S8 SSC T HAG A IR
2. A= AFERE R BN 55 (CARR ISR A, word A RiFr-4 £
KT

1 ff ol
//0x7nnx Output Data of the Module (0x7000 — Ox7FFF) //0x7nnx Output Data of the Module (0x7000 — 0x7FFF)
0x7000 RECORD 0x7000 RECORD
1 BOOL 1 BOOL
2 BOOL 2 BOOL
3 BOOL 3 BOOL
4 BOOL 4 BOOL
5 BOOL 5 BOOL
6 BOOL 6 BOOL
7 BOOL 7 BOOL
8 BOOL 8 BOOL
9 UINT8 Var9 9 UINT16  Var9
10 UINT16  [EIom 10 UINT16
P75 A0 P75 AT

8Bit o osie I
16Bit

]
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e B o TR\ AN R S N 8Bit, T E L A il B B 16Bit, BN 4
PRI 572 A2 2 AR B 8Bit, BEZEAE SSC 1 FRIFEA VT

Description:

i o

==
SEFE
/E:u.\

A Excel g X G422 T CanOpen PRSI

2.6 JERF ESI XHER

#4750 H J5 &5 Project -> Create new Slave Files, #¢)i2>4 B —1 xml SC 44 (ESI) Al
Src RS, #HEBUCT R T A TEHITH LR, HEZ AT Import 25 A1) Excel X
Eﬂm o

27 MAEFSEO&ZY

B [ 7 P SCRARAG LAAN,  SSC It 23 4K4 FH P 5N Excel A Bk 5 1 B SO (U565 44
25 Excel X4 AHK), LA 8io Ml

[ B AH ¢ (ARG 23 42 B T 8io.¢/810.h/8100bjects.h X L&, 8io.c HIELE=ANEE X
{ELPA A AR SR AR) L BR S3 (FR E T SR BL), 3K = A bR B2 A2 W SOk A R AR B B A
2.71 void APPL_InputMapping(UINT16* pData)

* Description: %4/ /% B 1) [B1 3 58 £ (EtherCAT Slave to Master)

* Parameter(pData): 5 [ KIEZE M X FIHREr .

« Usage: pData & H/EEHE RKIEMEZMIX, HIKBIEHEAN pData J&5, itk
Fok ikt vk pData [ AE safeop B BU S #T5, JREHK G BAE AR &
nPdInputSize ',

void APPL_InputMapping(UINT16* pData)

{
extern TOBJ6000 PDIChannelox6000;
memcpy (
pData,
(uint8_t*) (&PDIChanneldx6000) + sizeof (PDIChannelOx6000.ul6SubIndexd),
1);
}
ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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2.7.2 void APPL_OutputMapping(UINT16* pData)

* Description: (4 B2 1) [B] 3 5% 24 (EtherCAT Master to Slave).

» Parameter(pData): #5 [ #2NZZ0P X B FE 4l .

« Usage: pData J& FH/EEEEUIIZZ 1l X, Wik Zodls AN ESC U J5 = f7 Ak 7
pData H1 %545 4b# . pData K AL safeop B BUSt S # T 5, HWH HKEE BAAMEER
& nPdOutputSize ',

void APPL_OutputMapping(UINT16* pData)

{
/* PDOChannel@x7000 include a variable in type UINT16,
* boolean variables are not allow to take address,
* so we move two bytes to the address of PDOChannel@x7000.LED1,
* attention:
* Guaranteed byte alignment,if PDO use a boolean type
*/
extern TOBJ7000 PDOChannelox7000;
memcpy (
(uint8_t*) (&PDOChanneldx7000) + sizeof(PDOChannel®x7000.ul6SubIndexd),
pData,
1);
}

2.7.3 void APPL_Application(void)

* Description: J& HITETEI K%L

o Usage: UWpREapAIAEIAA, £ TR, APPL_Application HJIHH 40T
APPL_OutputMapping 5 APPL_InputMapping 2 [f], 85 H T 5 B0 s 3047 Bl 444
N FH R AR ) S Bt

void APPL_Application(void)

{
HAL_GPIO WritePin(LED1_GPIO_Port,LED1_Pin, ! (PDOChannel@x7000.LED1));
HAL_GPIO_WritePin(LED2_GPIO_Port,LED2_Pin,!(PDOChannel®x7000.LED2));
HAL_GPIO WritePin(LED3_GPIO_Port,LED3_Pin, ! (PDOChannel@x7000.LED3));
HAL_GPIO_WritePin(LED4_GPIO_Port,LED4 Pin,!(PDOChannel@x7000.LED4));
HAL_GPIO WritePin(LED5_GPIO_Port,LED5_Pin, ! (PDOChannel@x7000.LED5));
HAL_GPIO_WritePin(LED6_GPIO_Port,LED6_Pin,!(PDOChannel@x7000.LED6));
HAL_GPIO WritePin(LED7_GPIO_Port,LED7_Pin,!(PDOChannel@x7000.LED7));
HAL_GPIO_WritePin(LED8_GPIO_Port,LED8_Pin,!(PDOChannel@x7000.LEDS));

memcpy (
(uint8_t*)(&PDIChanneldx6000) + sizeof(PDIChannel@x6000.ul6SubIndexd),
(uint8_t*) (&PDOChanneldx7000) + sizeof(PDOChannel@x7000.ul6SubIndexd),

1);
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==
N
AR

A\

« UGRECE LS, SSC £ AN E RN B WM S U, Sa A l—mr “ 3”7

Ja BIARRS, By CA A8 St iSOk i e B Il 3 2 S B, TR B SSC E M AR
%, A B ecat_def.h SCAH;

o ACRSAN EST 3O F5 BEBCE A (8 R 2 ) —£);
o B DA S BIEIG T 25 220 H 3k T 1Y SlaveFiles.zip 4660

ZLG
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3. TwinCAT #{ER{EH

/N * DPort-ECT AT A R £ 3414 TwinCAT3
o {54 TwinCAT3 B 5 N8 HE R

2 https://www. beckhoff. com. cn/zh—cn/support/download-finder/search-result/2download group=97028248

3.1 TwinCAT THRR%E

3.1.1 TwinCAT3 B4EEER

SERf ARG, TwinCAT X PC AOALEE 28 DA X = SRR ER, AL PR 23 A1 R 202
Intel, EAKM A5 w30 548 B 5 WS BT I0AE . W Y5 D0 4IF o 42 i g )
TR A ] TwinCAT fift— Lo RS2 PG IE,  CHB 2 b3 28 A0 2 S2 BR i

3.1.2 TwinCAT3 RELE
R854 TwinCAT3.1(4026) B J7 228 s R4
3.1.3 TwinCAT3 k& E

W %% TwinCAT, 20 RT3 E, WEMRBRINT.
1. £ TwinCAT -> show Realtime Ethernet Compatible Device -

Bl https://infosys. beckhoff. com/english. php?content=. . /content/1033/tc3 overview/9309844363. html&id=
1489698440745036069
B https://tr. beckhoff. com. cn/mod/resource/view. php?id=2900
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BED) | TwinCAT T)‘nrinSAFE PLC ELM) Scope TE(M BOW) FEH)
indows v )|
Activate Configuration . |

Restart TwinCAT (Config Mode)

Reload Devices

e
C

u@m|=

Scan

Toggle Free Run State
Show Online Data
Show Sub ltems
Hide Disabled Items

Software Protection...

& R:'EFl@

=
mE

Access Bus Coupler/IP Link Register...
pler/ = Local  v3.1 (Build 4024.10)

|

Show Realtime Ethernet Compatible Devices... y [1Pin Version
— et
Selected ltem »
EtherCAT Devices 3

@ TcProjectCompare

Target Browser 3
Bode Plot »
Filter Designer »
About TwinCAT

|

2. WHEE NHERRIM R, midrede:

Installation of TwinCAT RT-Ethernet Adapters X
Ethernet Adapters Upase Bt |

B I? Installed and ready to use devices(realtime capable)
[P Installed and ready to use devices{for demo use only)

Compatible devices

Bind

25741 Gigabit

LONNEC ian

i ? L1 A 2 - Killer E2400 Gigabit Ethernet Controller
i Disabled devices Unbind

Enable

Disable

™ Show Bindings

]
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31



EtherCAT Mit&£FH)

AWorksLP User Manual

3.2 ¥i# TwinCAT I3
« L X ->#E->mA

‘_@ TwinCAT Project2 - TcXaeShell
X#(F) | EE)  WMEV) MBEP) EIEH(D) TwinCAT TwinSAFE  PLC  EBA(M) Scope TE(T &HHW) *#

FHEE(N) Y| 8B mEP).. Ctrl+Shift+N > 0. -
FTFH(O) YR STHE(F)... Ctrl+N |
@ HEER(E)
RINEIERBER
VInCAT 3
XKHF(C)
SPRRTTER() 1T
W 1R TwinCAT Project2.sIn (S) Ctrl+S
TWIinCAT Project2.sIn 537273 (A)... TwinCAT Project2.tsproj
@ Save TwinCAT Project2 as Archive... C:\Users\wenwe\Documents\TcXaeShel\TwinCAT...
_J Send TwinCAT Project2 by E-Mail...
WY 2ETREL) Ctrl+Shift+S
RREBEER) ¢ TwinCAT Project2.sln
mmEigEWU)... C:\Users\wenwe\Documents\TcXaeShel\TwinCAT...
FTEA(P)... Ctrl+P
BifERNREMERAEV) >
TBHH(X) Alt+F4 TwinCAT Project1.sIn

3.1 IR

+ 2. TwinCAT Projects > TwinCAT XAE Project(XML format) , 5250 H %4k 51F
AR, A

EmE ? X
b B PR # BR(CtrI+E) p-
4 B — . . .
E TwinCAT XAE Project (XML format) TwinCAT Projects 3B TwinCAT Projects
P TwinCAT Measurement - TwinFﬁAT XAE System Manager
TwinCAT Projects Configuration
TwinCAT PLC

TcXaeShell Solution

FERFUREERAINS?
#T7F Visual Studio %2552/
BFR(N): TwinCAT Project3
E(L): ‘C:\Users\wenwe\Documents\TcheSheII - | % (B)...
TRRTTER(S): CIEHRRRAR -
BRTREFRM):  TwinCAT Project3 HRATTROBLER(D)
L] imzamesu)
HRE BE
E 32 #MEIiE
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o 3. PATCLEMASPER, TREAHW TR,

TWinCAT Project3 - TcXaeShell X & EEm Q) Ao B X
HF)  GEEE) WE(V) JE(P)  £RB)  EIRD)  TwinCAT  TwinSAFE  PLC  EBBA(M) Scope TE(T) EOW) EEHH)

= B oo 2wl @ |9 -0 | Release  -| TwinCAT RT (x64) ML

Build 4024.62 (Loaded) ~ + _ 8| TwinCAT Project3

~ <local> -

TR ST
FERRNCI R
BRI R REEERR(Ctrl+)
T SR TWInCAT Project3”(1 NAE)
4 Ll TwinCAT Project3
> @l SYSTEM
MOTION

| SAFETY
Cor
VISION
& AnALYTICS
4 1/0
“% Devices
&% Mappings

| Clear | 8% + InteliiSense ERERTIE
pid

LEd s Rt TRE
[ IEFEGIETRE TwinCAT Project3”... T BUEAEL. A FIIEIE S EE o

E 33 I#EAAE

3.3 X ARRARE
o 1. X5 License, #H U1~ Al

@l TWinCAT Projects - TeXaeshell ¥ & | siEEH (Ctl+Q) P o & x
XpHP)  WEE MENV) DEBR) B WR0) TwinCAT  TwinSAFE  PLC  EAM) Scope LRI EOW)  RH)
fo - "B-h-2 - = & -| Release -/ TwinCAT RT (x64) L B -RAFRESE O

& | TwinCAT Project3 v <local> Il [ & ¢ | m

 Build 402462 (Loaded) - - i | 2 1 & |[@)]
AT Projectd = x

-l e-@| K= Order Information (Runtime)  Manage Licenses Project Licenses Online Licenses
EERRREEREECul-) P~
B W7 TwinCAT Project3 (1 MAE) License Device Target [Hardware Id) - Add..
4 gl TWinCAT Project3
SYSTEM System Id: Platform:

8FOSFBO1-A2F3-FBED-9228- DEE43D5E6FE4 other 1)
License Request

Provider;  Beckhoff Autamation Generate File...

License id: Customer

Comment:

License Activation

@ anaLvTics
4 Fwo 7 Days Trial License License Respanse File...
* Devices
&% Mappings
Qrder No License Instances. License TAN Current Status
TC1000 TC3 ADS cpu license missing

Clear | %42 + InteliSense

wxmmrrEEs N6

34 HUEFE

« 2. j5ili Manage License, %37 Z /1) License 5.
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@1 TwinCAT Project3 - Texaeshell

X

tREEz) (Ctrl+Q) P - & X

P WEE | @E(V)  WE(P) ERHB)  WR0) TwinCAT  TwinSAFE  PLC  EIBAM) Scope THAM @OMW) #WEIH)
-o|f-ha-ams| © © v| Release  +| TWinCATRT (x64) ML | 5
Build 4024.62 (Loaded) = 5 & | TWInCAT Project3 = <Local> | i i

+ 3. j&[0] Order Information (Runtime) /5 i 7 Days Trial License

3.5

70 License

Enter Security Code

Q- o-a| s Order Information (Runtime) Project Licenses Online Licenses
AR o-
] AR TwinCAT Project(1 MEE) () Disable automatic detection of required licenses for project
4 il TWInCAT Project3 Order No License Add License
4 [ system TC1000 TC3 ADS [ cpu license I
1 License
b @ Real-Time TC1100 €310 I~ cpulicense
B Tasks TC1200 TC3PLC [ cpu license
?f ;‘““:ES‘ o TC1210 TC3PLC/Ct [ cpulicense
TZEOMyz)bjec(s TCi220 TC3 PLC/ C++ / MatSim I cou license
& moTion TC1250 TC3 PLC/NC PTP 10 [~ cpulicense
TC1260 TC3 PLC/NCPTP 10/NC | [~ cpulicense
TC1270 TC3 PLC/NCPTP 10/ NC 1 /CNC [~ cpulicense
TCI27s TC3 PLC/NC PTP 10/ NC | / CNC-E [~ cpulicense
C1276 TC3 PLC/NC PTP 10/ NC |/ CNC-E-3A [~ cpulicense
TC1300 TC3 Co e I~ cpu license
& Mappins TCI1320 TC3 C++ / MatSim [~ cpu license
TC1701 TC3 UserMode Runtime - ExternalControl ™ cpu license
TCI1702 TC3 UserMode Runtime - FastAsPossible [~ cpulicense
C1900 TC3 SPLC [~ cpulicense
TE1010 TC3 Realtime Monitor I~ cpulicense
TE1030 TC3 Documentation Generation [ cpulicense
TEI110 TC3 Simulation Manager [ cpulicense
- Clear | %%+ Intellisense - ERiERIIR
mE M
wrnssmEms BTG e I =55

X

Please type the following 5 characters: 2 0K
P8wrB
P8wrB 1 Cancel

3.6 4R 7 XA License

o A4 IR SN ORI ), A AR S R A AT .
TcXaeShell X

7 days license file generated

'C:\Users\wenwe\Documents\TcXaeShel\TwinCAT Project3\TwinCAT
Project3\TrialLicense.tclrs’'

3.7 BUARINER

ZLG
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3.4 TwinCAT ESI SC##E 5

o 1. ¥ SSC BCEA M ESI(xml) AR ELE ${TwinCAT %3 B 3%}/3.1/Config/lo/

EtherCAT H% F.

O > EE > OS(C) > TwinCAT > 3.1 > Config
@ N = BB
R fEM B
Beckhoff AX5xxx 2024/10/22 9:58
Beckhoff AX8yxx 2024/10/22 9:58
RES 2024/10/22 9:58
B sio.xml 2024/11/6 16:52

E Beckhoff AMI8xxx.xml 2024/9/14 0:10

E Beckhoff AMP86xx.xml 2024/9/14 0:10
a Beckhoff AMP88xx.xml 2024/9/14 0:10
B Beckhoff APSTxxx.xml 2024/9/14 0:10

B Beckhoff APS4xxx.xml 2024/9/14 0:10

>

lo > EtherCAT > 1£ Ether(

s Kk

Xk

SR

Sk

XML 3% 52 KB
XML X4 4,240 KB
XML 3% 1,704 KB
XML X4 462 KB
XML X4 224 KB
XML 3% 476 KB

3.8 TwinCAT ES| X2

« 2. [AIF] TwinCAT #5 i TwinCAT -> EtherCAT Devices -> Reload Device Description,

HHTINE ESI S
TwinCAT | TwinSAFE PLC  HBA(M)  Scope
Windows

Activate Configuration
Restart TwinCAT System

Restart TwinCAT (Config Mode)

Reload Devices

LY

.

o

Scan

Toggle Free Run State
Show Online Data
Show Sub Items

Hide Disabled Items

2 BiEa@

Software Protection...

]
m
=

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...
File Handling
Selected Item

EtherCAT Devices

TcProjectCompare

B B

Multiuser Explorer
Target Browser
AutomationML
Bode Plot

Filter Designer

About TwinCAT

I8

>

BsOW) #EI(H)

nced Settings...

Configuration File...
Jnit Assignment...

Topology...

ycle (ms) Utilization (%) Size / Duration (... Map Id
.000
.000

.000 0.17

Update Device Descriptions (via ETG Website)...

58/6.72 0

Reload Device Descriptions
Manage User Defined Whitelist...
Manage User Defined Blacklist...

In Size Qut Size E-Bus (mA)

3.9 Em#H ESIH#
« 3. Ml A ST Device -> Scan, HIUEE HE ST 2 RITT .

ZLG
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RN ERFEERSR A ¥ TwinCAT Project2 ® X FEHAER

Qe o-a| s
EERRAEEEEEE(Ctrl+) P~

Rl fREFTE TWIinCAT Project2”(1 AR E)
4 o TWinCAT Project2
b (] SYSTEM
MOTION
PLC
SAFETY

E C++
VISION

ANALYTICS
4 |=1/0

@ Mappings | 1 FRIERE(W)...
o RIREREG).
BipE(M)
Add New Folder...
Export EAP Config File

+
e
+

Scan

FENE(P)
Paste with Links

Device Type

Ins
Shift+Alt+A

Ctrl+V

3.10 HfRE

o 4 BHMEEER, ALY, WRREME T %L, SNEERE
TwinCAT MR E, I G 442 k& OK.

B ' 2 new I/O devices found X
DEDevice 1 (EtherCAT Automation Protocol) [WLAN (MediaTek Wi-Fi BE MT7922 160MHz Wit 0K
Device 3 (EtherCAT) [LLM (Realtek USB GbE Family Controller)]

Cancel
Select All
Unselect All
311 WFEESER
]
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H I Activate Free Run, /& (Y)

o5 SR A E N R, 4N FR, 55 ESTICH G EARIRE, U EST SO
Tl o

General Adapter EtherCAT Qnline CoE - Online
o] BRE TwinCAT Project2’(1 4HE) Netld: LEEESLEYS Advanced Settings..
4 Ul TWinCAT Project2
b @l sysTem Datarate: 100 MBit/s Export Configuration File...
& MoTION
PLC Sync Unit Assignment...
1| SAFETY
E C++ Topology...
VISION
& ANALYTICS
4 E (Ve Frame Cmd  Addr Len wc Sync Unit Cycle (ms) Utilization (%) Size / Duration (... MapId
4 “% Devices .D LRD 0x09000000 1 4.000
b I WMo rw  0x01000000 1 3 <default>  4.000
T image o BRD  0x0000 0x01.. 2 1 4,000 017 56/6.72 0
*% Image-Info 017

p 2 SyncUnits

4 Inputs

[ Outputs

b @ InfoData

3 Box 1 Mk

&’ Mappings

E 312 #B&
3.5 TwinCAT =M#&iEE

3.5.1 EtherCAT R7SHIIEMR

FEFAH G5, TwinCAT 2 H 305 MsE3LE IR, s box -> Online 257 Mk 24 i
RPRES

(@ TwinCAT Project3 - TeXaeShell X & |uEEm Q) Pl @ x
XfHF)  REE ME(V) WAP) 4RKB) EH(D) TwinCAT  TwinSAFE  PLC EIA(M) Scope TRM ®OW) #E(H)
co|@ a2 B X @ |9 O | Release -] TwinCATRT (x64) - b . - | = RrRERen-,

Build 4024.62 (Loaded) ~ @& | TWinCAT Project3 = <Local> -|= | R <

LAl TwinCAT Project3 = x

@i o-a| s General EtherCAT DC  ProcessData Plc  Startup CoErOnImE 2
BRRRRERFEES(Ctrl+) P~ .
) 85755 TWInCAT Project3”(1 MAE) SERRMEDD
4 il TWinCAT Project3 Init Bootstrap
4 (@l svsTEM e, o0 Current State: 3
re- =
 License =P e Requested State: ~ OP
4 ig:“:“’““ op Clear Error
asks
&fs Routes
25 Type System Name Online Type Size  >Addr.. In/Out UserID Linked to
TcCOM Objects #I LED1 status 0 BIT 01 390  Input 0
MOTION #1 LED2 status 0 BIT 01 391 Input 0
pLC #] LED3 status 0 BIT 01 392 Input 0
[ SAFETY #1 LED4 status 0 BIT 01 393 Input 0
B cer #] LEDS status 0 BIT 01 394 Input 0
[ vision #1 LEDS status 0 BIT 01 395 Input 0
& ANALYTICS #1 LED7 status 0 BIT 01 396  Input 0
= #1 LED status 0 BIT 01 397 Input 0
4 % Devices ¥ WeState 0 BIT 01 15221 Input 0
4 = Device 3 (EtherCAT) # InputToggle 1 BIT 01 15241 Input 0
*8 mage ¥ State 8 UINT 20 15480 Input 0
*8 Image-info %1 AdsAddr 192.168.1.1544.1... AMSADDR 80 15500 Input 0
b 2 syncunits ELEDT 0 BIT 01 390  Output 0
b G inputs E/LED2 0 BIT 01 391  Output 0
b B Outputs E/LED3 0 BIT 01 392 Output 0
> @ Infopaty EALED4 0 BIT 01 393  Output 0
1 =
" Mappings — R
0| Clear | 8% + IntelliSense - BIIIR P~
e Xt T
S P REEE L] B Et TRE

E3.13 MR

I EIE OP, MR (E T DUIEH #E7
EtherCAT [FPRASFEH IR
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Init (#M3E4k)
A A

(IP)l {PI}W (1) {IB}J (BI]I
Pre-Operational (FRi5iT) BootStrap
A A L EIsRE)
! (FT3) :
(OP) (PS)| (SP)

Safe-Operational (££i517)
A
(sO)| (Os)

Operation (i&fT)

3.14 NIRRT

EtherCAT JRZHL (EtherCAT State Machine, ESM) T Bl 3 346 A M 3 7 FH R 5 ZE M 4R
FIIBAT I PR OC R S 46
PAF /& EtherCAT JIRZESHLI) &R K H D RE
o Init(#iE4): Mk LHJEA T IIRES . F0h 0T DLz Bk (15 4415 8 i — e fE
HHEANTUEATIRSHIECE . 7T LAERR Mk FMMU F1 SyncManagers it &, 1% &M
i B AT mailbox 15 845 . WIAME A DC(/ A Ui 4, W LA E DC AL i ik
I AE SRR ES I 1], FEREAT 2 TR B R 2
* Pre-Operational(F1iE1T): WSFEEATH, HiIEHIEEATH . 0] LG
FHF i PR 00 0 [R5 A R AR Tl IS . FMMU GEGE,  BAK (3 Wil S 475 ] e 28
$HPDO Wit 5 720 H#E A8 PDO 73 e, (EHORES T, RS A&Hn i % B UL AT
fie 5 BRI B AN A (1) i 5 78 S 3 2 B
+ Safe-Operational(R£1E1T): MAHEGEAIRE EN) B EETH. RS T, H
HRIANYE VAL FTHOREREE “242” RS NS EH T R AR IEE R
EHIAE RS IER, MRFE, Lok oAmn i B2 .
» Operational(iZ1T): I FEEHR G N AF A R MR P B N EcdE, 32 uh N FE
Fr R A, g e RN AE
* Bootstrap(5| FK7):  AIRIRES, HHEFEMEAH, Rl 7 7 B E AT SR . Joid A
Pl s, DUBEHSAE AN HZ@EE T . o] LUEATREBR B A BC &L, 9 dn 5K
ME4H /N o 38 % f# ] FoE(File Access over EtherCAT) HihsG3EAT [ 4F T 2.
R
MATIEAARZS BSAT RS e e b AR B “ WItE > T AT > % AiaiT-> 18477
BINGF AT o MISATAIRAS IR [ B 0] DUBRZ e 6 o BT A BRIRAS OB # H i e
23k (r) Al AR AR T il i V8 SROBT PR, sl Bt aw 4, AT BT SRR
B, JRREREANNIRET AT E. WG REREF KM, Mk
HA bR
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3.6 TwinCAT SCRH#ES

24 SM-Sync #EEIIE op IR JE, FATH AT LLFF 451K DC-Syne #5201,
1. A58 Sl Tasks, EPRRINHI0

(@ TwinCAT Project1s - Texaeshell ¥ & [ az=w o sl & x
XEM REE NEV) FEE) LR WAO) TwnCAT TwnSAFE PIC EAM) Scope IAM BOW EEH)
©-o|8-b-uwd < <| Release -/ TwinCAT RT (x64) - > Em. - - -RrREszeD-

|5
Buld 402454 (Loaded - - 12 I |[B] 2 [@]|[@]:.] | mvincAT Projectts - <Local-

o ERATG). Shift+Alt+
ESEM)

e
1 Type System

TcCOM Objects
@ vorion

@ vision
i anaomics

» @ Box1(32ic)
3 Mappings

swanm - [©mao) 4 ®mo e || £ + melisese - asnern rE

2. %3¢ TwinCAT Task With Image J& fidi OK.

(@ TwinCAT Project1s - TeXaeshel N sz cuiQ pl- & x
XEH KGO RWV) WEP) LEE WEO) TwCAT TwnSAFE PIC EEAM) Scope IRM BOW  ®H)
o-ol8-b-awe| | 9 < © <] Release - | TwincAT RT 060) RS | = R-P-F T -1
Build 402454 (Losded - - 1 B |[B] 2 \[@)|[@[2.]98 | TwinCAT Projectts | <Local> $ 2 S
-8 x

i) p- =2 |~
] RATSE TwinCAT Project16°(1 4RE)
4§l TwinCAT Project16

& @ svsem

vision
@ anaumcs
&

o © ToeAT Tosk Wihimege | 1

O TweCAT Job Task (Warker Task)

A

=wasE  -|[@wso) o wEo G | 2+ nclisese AR P

e ] X a

3. siili Input B Output M IHT I (X BLPA Input A1), 1264 5 BEG0 e i A 7] 1) 28 7Y
I midi ok

]
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R

e —
XEF) ®EE WBV) MEP) SAB) WD) TwinCAT TwinSAFE PLC EBAM) Scope IRM ®WOW) ®RH)
“0 @t E | XA ]9 C | Relesse - TuincaTRT 669

2 (@] [@[:.]8 | TwincaT Projectis -

Build 402454 (Loaded -

Name

£ Type System
TeCOM Objects
& morion

vi
& anauvTics
<« @

4 5 Device 3 (EthercAT)
22 image

°® image-info

2 Syncunits
Inputs

W Outputs

@ InfoDats

@ 8ox 1 (32i0)

&% Mappings

BRAAE -
o =

wisys [

<Local>

D9 Online

D % 0

L wEO

>Add.. InfOut Linked to

Size

ear | 5% + imlisense

4.y linked to EREELL E 1) A A S

@ TvincaT Projectts - Texaeshell
HF) WEE WEV) WEP) £8E) E0)
col8-b-tEe B -

uid 4024.54 Loaded - o 1 B[ 2) 2 (@] (2.8 | TincT projects

TWnCAT  TwinSAFE

™

Name

) R TwinCAT Projecti6(1 ARE)
4 2 TwinGAT Projectis
& svsem
3 License
4 @ RealTime
B 1/0 Idle Task

2 Routes

22 Type System

@ Tecom Objects
@ mortion

@ anauvrics
<« @Ewo

4 = Device 3 (EtherCAT)
22 image

%2 Image-info

2 Syncunits
Inputs

™ Outputs

@ InfoDats

@ Box 1 (32i0)

8% Mappings

PLC EBAM)
- TwinCAT RT (x64)

Online

Scope.

IAm

RN

- <local>

Type.

BOW  EEmH

Size  >Add.

ma

In/Out Linked to

e Varble
- 2
ore e
[ Cancel
B - e
Cshowan
bss e S s
ar o
ane :
anoL i
one i
s pembxopieny | seam
ki i e
B i
o :
B o] BT

o | £ + Intelisense

5. MdRIbEE R, BATAT DARTE B O 55K R BAE S5 1 A i 3
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@ TincAT rojects - TeKaeshel S
XHF) WWE) WWV) FEP) &£mEEB) WHAD) TwinCAT TwinSAFE PLC  EB(M) Scope IRM =WOMW) WENH)

[-o-2 IRy = & - | Release - TwinCAT RT (x64) - bmm. - 5 - RrREREe D
Build 402454 (Loaded - .- & I (B2 J#& | TwinCAT Project1s = <Local> B |

TwinCAT Project1s = X

Varisble Flags Online s .
] RATSE TWinCAT Project16°(1 MEE) Nome: Var 1
4 4l TwinCAT Projectis.
4 @ system Type: T
1 License
roup: inputs w0
4 @ RealTime Grove i :
(8o 1O idle Task Address: 000 &1 Attach Variable Var 1 (input) x
4 Tosks
4 [ Task2 1 o ]| - ShowVaines
*2 image 00 Unused L
4 Inputs - O i A DExchide dirabied E
” vert o X oee s it
W Outputs = 2 S Bl
B Roues BE b et Oottyhite
- 57 ameerence aty Addess
B T oy Vom0 01 DhonVatteGusr
‘ lects ¥ Objectld > 1B 1558.0,0TCID [4.0) (] Colapse last Level
@ vorion % Stae > 18 15520.UNT -
[ % SlaveCourt > 18 15640, UINT [20] SN
5 safeTy % FndState > 18 15200,UNT [20] Ll E
e . S  FinOWSioe > 18 15220, UNT 20] i
mwsnoN ADS Infor | Port 301, Grp: 013040 #) FntinpuToggle > 18 15240, UNT (20] St Types L
%) SlaveCaunt > 18 15300.UNT 20] g Mode
I8 anavymics # Devtate > 1B 15340, UNT [20] -
<@ — 3 Gt D10 UNT 20 T
Full Nome; | TIRT"Task 2*Inputs # Devld > 1815380 UNT 20] e
4= ] # AmsNetid > 1B 15400, AMSNETID (6.0) i I
¥ CigSlaveCount > 18 15460, UNT 20 CIshow Disleg
& 2 VasoleName / Comment
) 2 O Handover
070 Take over 3
» IN3 471 INT (4.0)
> 2 N6 > 18510.UDINT [40] .
P @ Box1(32i0)
&% Mappings
BRESE
SIS =8 @
b &
EEP N Eb7 ATl
6 . ) ) 137 % T I ] DC o
@ TwincAT Projects - Texaeshell Y8 wamn oo Pl & x
XHF) REE) WBV) REPE) £WB) WEUD) TwinCAT  TwinSAFE  PLC  EBAM) Scope IAM |OW) ®EH)
-olf-u-and|Xd < © <| Release  ~| TwinCAT RT (x64) - > M- 5 |

Buid 402454 (Loaded - . &

(]2 . [@][@[2.] 98 TvincaT projectis - <Local» o ] n

SR BRI 1.ioChT Projectic
@8- o- e 4] Task | Online | Parameter (Online)| Add Symbols
amx g(Cur 5- s
) AR TwinCAT Project16"(1 ANE) Name: Task 2 Port: ‘xm 2 B 218
4 G TuinCAT Projectis (Name) Taskz
4 @ svstem Auto start Objectid:[0:02010020 Disabled Ensbled
3 Leonse [)Auto Priority Management Otons 1
4 @ RealTime T ” TIRTATask 2
8 1/0 Idle Task Clisable
Cycle tcks Dcreste symbols
Stor 5k (modulor = ncude external 5
[OSeparate input update
Dlester syne
2 Type System [IWarning by exceeding
8 7ecoM Objecs: -
& morion Aflosting point exceptions
aLc B
Watchdog Cycies: ]
) sareTy 9 [JWatchdog stack
Cos
@ vision
i anauyics Comment
<« @
4 % Devicer

4 5 Device 3 (EthercAT)
2 image

*® image-info

2 Synctnits
Inputs

 Outputs

@ infoData

® Box1 (32i0)

3% Mappings

BIRESE - |@meo] 2 =m0 Clear | &R+ InelliSense -
N

205

=

5. it Advanced Settings, LR <3 DC PIBECE S H, LT ELE DC 1 TR
BFI], PCE S5 A (1) DC il 2 42 RO ANIE I B 1) ) B 1A 1 i w7, 5000 1 A R AN 0 4 1) 1)
Ao BESEH)S, 2)ik Enable SYNCO 4R 7 248 ] SYNC1 [F2BAE 5, M—If2)ik.
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(@l TwinCAT Projects - TeXaeShell ¥ (Ctrl+Q) pPl- & x
X6M REEO WEV) FEE) LEE) WD) TwnCAT TwnSAFE PIC EBAM) Scope IRM WOW) REG)
G-u-uudxad - @ | Release  -| TwincATRT (6§  -| b IR - E merREmen-,
Build 4024.54 (Loaded - - | i 98| TwinCAT Projecti6 - <Local> - | .
Box 1 (32i0) 32io 3
General EtherCAT DC  Process Data Startup CoE - Online Oniine
-
) RABE TwinCAT ProjectiE™(1 ARE) Operation Mode:
4 Gl TwinCAT Projectts False
< @l sysTem
1 license (Name) Box 1 @2io)
4 @ RealTime Disabled Enabled
@ 1/0 idle Task emType B
PathName THDADevice 3 (EthercA’
&2 Type System
TcCOM Objects
& vorion
Ml pic
B sareTy
@ vision
&l Anamics
<« @wo
Devices
4 5% Device 3 (EtherCAT) Name Oniine Type Sie  >Add. In/Out User.. lnkedto s
22 mage i x UDINT 40 390 It O <07» | Var1.lnput
, 55 megerilo - e WINT 40 430 ept O
) 7 e N UDINT 40 470 Input O
nputs
W Ous » N WINT 40 510 npwt O
b @ infobate #INs WDINT 40 550 It O
b @ Box1 (32i0) # IN6 UDINT 40 590 input O o)
% Mappings R -3 x
=RAnE - F - -
e . m8 “
persistent
wrsmnmeza EET=T) s L Tam

6. ‘a3 e oG A R B, SRR TwinCAT <81 E3), 8 3Th 5 BA TR LLE WA
TR AR g (I F HARZS FIE op(F B TR B ).

(@ TwincAT Project1s - Texoeshell ' pl- B x
REO WO WEV FEE) 4WE) WHLO) TwnCAT TwnSAE PIC EWAM) Scope IRM BOW WA
- @-u-e % @ |9 - | Release -/ TwinCATRT (x64) - b F RrRERe B,
5ud 402454 (onded - 2| 1|0 [01] @ 4 [@]|[W[:]68 | TwincaT projctis < <toca | | |

TWinCAT Projectl &

|- = T N ea@e e -
eI General| EtherCAT DC  Process Data Startup Cof - Online Oriine G
RERASRE s 5 »
) BT TwinCAT Project16"(1 VRE) Operation Mode oc S 5 persistent
4 5l TwinCAT Project1s Soveinounfle  False
2@ svsem i = 2
1 Lcense (Name) Box 1 G2io)
4 @ RealTime Advanced Setings x Disabled Enabled
B 1/0 Idle Task _ i .
 CEOEESIEER pistibuted Clock ahName THDADevice 3 EthercA
Cycic Mode.
Operation Mode: oc 7]
Denable Sync Urit Cyde (us): 1000
sco
TeCOM Objects Cycle Time (s Shift Time (e}
& motion
@SmcUnityde  x1 o
e @ sync Uit Oyd 1 UserDefined |
E) SAFETY OUser Defined + SYNCD Cycle
s
B vision 1000 o o
il anavymcs
« @ [)Based on Input Reference

4 % Devices

4 Device 3 (EtherCAT) Name
*2 image o 1 -
‘e : = °
2 Image-Info pa
b2 Synclrits |
b inputs
-
» - o Ing| sie
b @ infoData N3 O Sync Unit Cycle Cycle Time e [1000
4 @ Box1 (32i0) e
b PDIChannel process data mapping SYNCO Cycle x| shRTmeqer [0
> W PDOChannel process data mapping
> @ Westate
b @ InfoData

3% Mappings
[JUse os potential Reference Clock

3.7 TwinCAT ¥ E Box #ikiE

FEuh FEIIMEE T (box), B LRI M (box)
1. A% box , # box IIMAAIRIEH
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AP ESREEE
Qe o-a| s
BEEAAEEREREEECr+)

R FERAZE TWINCAT Project3"(1 NETE)
4 gl TWInCAT Project3
4 [ SYSTEM
¥ License
b @ Real-Time

& Tasks 11 FIEREW)...
gf= Routes Insert New Item...
¥x Type Sys Insert Existing Item...

TcCOM ¢
MOTION L

PLC EEe={ (V)

143 SAFETY Save Box 1 (32io) As...
fed -+ S5(Y) Ctrl+C
VISION = f
ANALYTICS ) st
4 [31/0 K05 (P) Ctrl+V
4 % Devices Paste with Links
4 = Devic
By
S8y Disable
< sy

In
W O Add to HotConnect group

Independent Project File

Change to Compatible Type...

& In Delete from HotConnect group

[ Box 1 (32i0)
&% Mappings

2. BB TS Ml ID fstahk, 5 B B BIHH A AR B % 1D B, W=
HELERIFRIE OP R
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r 3
Add Hot Connect Group X

Select Connected Slaves Identification by
Al Box 1 (3200) Identification Value:
a AL
0 < | BFMIESE
IIERYId

() EtherCAT Addr. of previous Slave:
0

Optional Group Name

ZLG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.

44



EtherCAT Mit&£FH)

AWorksLP User Manual

4. ESC HxXxBHEE

I+ ==
N
AR

A « ESC #6H E UL DPort-ECT 15

41 DPort-ECT

DPort-ECT H#:5 F A& T ET1100 &, X375 ET1100 254,

HW EscRead(...)
HW_EscWrite(...)

SPI CLK
SPI MISO
SPI MOsSI

4.1 DPort-ECT &E#Z & iU&RiMNE
ESE A ERSIME ESC IRIMBE AR, BRERH IP UM (PDLSYNC(0/1) 155 BPIAZALIR), thisli% Fi

« PDI: A T5 ESCIB G EMHN, fHlhn SPLHBI &;
« SyncInt: H ESC F=AHWH{E S, MCU AHE ) =ANF25 H I (PDIL,SYNCO/1 H H);
o Timer: APRSCEEE AL [R5 A HE I AL 2 o

4.2 {hEREAERREDO
SSC PhSER T 7% F P SEBL) ESC 1 In) A7 ¢ BR 2000 -

Read Access:

* fn HW_GetALEventRegister()

fn HW_GetALEventRegister Isr()
* fn HW_EscRead(pData, Address, Size)

fn HW_EscReadlsr(pData, Address, Size)

fn HW_EscReadWord(WordValue, Address)

fn HW_EscReadWordIsr(WordValue, Address)

* fn HW_EscReadDWord(DWordValue, Address)
fn HW_EscReadDWordIsr(DWordValue, Address)
fn HW_EscReadMbxMem(pData, Address, Size)
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Write Access:

fn HW_EscWrite(pData, Address, Size)

fn HW_EscWritelsr(pData, Address, Size)

fn HW_EscWrite Word(WordValue, Address)

fn HW_EscWriteWordIsr(WordValue, Address)

fn HW_EscWriteDWord(DWordValue, Address)
fn HW_EscWriteDWordIsr(DWordValue, Address)
fn HW_EscWriteMbxMem(pData, Address, Size)

Key Words:

HW_EscReadXXX: M ESC HiszHUE# ;

HW_EscWriteXXX: [ ESC 15 N4

HW_EscXXXIsr: H A4 A Isr IR BR R IR B 2 £ h g A, HoiR
AT A BEOE B T I

HW_EscXXXWordXX: H i Word [FEREL, ARRFTEEERFITE0N 2;
HW_EscXXXDWordXX: FHH774 DWord IR%L, ARFEFTHRIER 75500 4;
Address: REEEAER] ESC #7288, DPRAM Hidik;

Size: ARFEIRAE M FIATEL:

pData: 7E1EVT ) AR T2 M ESC HEUH 38R 1 buffer. 78515 0 AR
TR 5 N ESC K% buffer;

WordValue/DWordValue: XFREIHIT 1S HE &,

7E: HW_EScXXXWordXXX 3 HW_EscXXXDWordXXX rbix 467k, 4 4 WordValue/DWordValue X % #9 & —
ANEF d A A6 buffer 89454t . £ DPort-ECT il # & L £ A4 (4 HW_GetALEventRegister() #9

5 3L) 2

¥

#tdefine

#define

#tdefine

#define

#tdefine

#define

ZLG

HW_EscReadWord(WordValue, Address) \
HW_EscRead(((MEM_ADDR *)&(WordValue)), ((UINT16)(Address)),2)

HW_EscReadDWord(DWordValue, Address) \
HW_EscRead( ((MEM_ADDR *)&(DWordValue)), ((UINT16) (Address)),4)

HW_EscReadWordIsr(WordValue, Address) \
HW_EscReadIsr(((MEM_ADDR *)&(WordValue)), ((UINT16)(Address)),2)

HW_EscReadDWordIsr(DWordValue, Address) \
HW_EscReadIsr(((MEM_ADDR *)&(DWordValue)), ((UINT16)(Address)),4)

HW_EscWriteWord(WordValue, Address) \
HW_EscWrite(((MEM_ADDR *)&(WordValue)), ((UINT16)(Address)),2)

HW_EscWriteDWord(DWordValue, Address) \
HW_EscWrite(((MEM_ADDR *)&(DWordValue)), ((UINT16)(Address)),4)
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#tdefine HW_EscWriteWordIsr(WordValue, Address) \
HW_EscWriteIsr(((MEM_ADDR *)&(WordValue)), ((UINT16)(Address)),2)

#tdefine HW_EscWriteDWordIsr(DWordValue, Address) \
HW_EscWriteIsr(((MEM_ADDR *)&(DWordValue)), ((UINT16)(Address)),4)

/* 0x220U HESCH 389 F 49 & & ik */
void HW_GetALEventRegister(void)

{
UINT16 ALEventReg;
HW_EscRead(&ALEventReg, ©x220U, 2);
return ALEventReg;

}

void HW_GetALEventRegister_Isr(void)

{
UINT16 ALEventReg;
HW_EscReadIsr(&ALEventReg, ©x220U, 2);
return ALEventReg;

}

1258 (AL_EVENT ENABLED == 1) J&, J#%da 5 E dh ki, ek wrissr
void PDI_Isr(void) EA%{.

¥R fE (DC_SUPPORTED == 1) J&, FuhJF/a DC 20, Mok ) 55 BE b b is AT
void Sync0 Isr(void)/void Syncl Isr(void) %5
SSC PSR T 75 FH 7 S B 5 BN 38 AH DG eR B F
KA w B # b W B (ECAT TIMER INT == 0) 5k ¥ f§ ft
ESC_EEPROM_ACCESS_SUPPOTOM(EEPROM ff] 1Jj Il R % 75 2 48 i Ab BE), 75 szl
PATF BRI ONI % -
+ marco ECAT TIMER INC P MS: ER & iHH 1ms &6 £ /b tick;
« fn UINT16 HW_GetTimer(void): FRHUE I 2% 2410 tick 18
* fn void HW_ClearTimer(void): R €I 2% tick 1
4+ (ECAT_TIMER_INT == 1) i}, FFESEHE— 1ms BE R 8y, FEEAPERIZ 1T Hh
P24 void ECAT CheckTimer(void) BR%4 .

4.3 EEPROM
EEPROM [ K/NSEFREX R T ESC L H S [ bootstrap FC & :

% 4.1 Register EEPROM Control/Status (0x502[7])

Bit Description
7 Selected EEPROM Algorithm:

0: 1 address byte (1Kbit - 16Kbit EEPROMs)
1: 2 address bytes (32Kbit - 4 Mbit EEPROMs)
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I H ESC 2R MLAMI 5] kT F P 4if7 EEPROM AL B (5 2, T4 (1 address byte
or 2 address byte) 75 42454 SEPR ) EEPROM [N 7 ik 4% .

AR
/\ DPort-ECT Ity EEPROM F f ¥ % f1 /= 16Kbit, th ik ¥ DPort-ECT i3 A/
16KDbit(0x800 Byte).

4.4 ESC Configuration Data(Handware Config)

Configuration data & X T ESI 3, K85 ESI SCHERT, 2005 H 5 578 EEPROM H T /\
> Word(16Byte)

EFER 41 ESI XH+H 8 ConfigData FEX

<Eeprom>
<ByteSize>2048</ByteSize>
<ConfigData>050C0344102700000000</ConfigData>

</Eeprom>
Word
]
EtherCAT Slave Controller Configuration Area
8
Vendorld ProductCode RevisionMo SerialNo
16
Hardware Delays Bootstrap Mailbox Config
24
Mailbox Sync Manager Config Reserved
Reserved

64

Additional Information (Subdiviede in Categories)

Category Sirings

Category Generals

Category FMMU

Category SyncManager

Category Tx-/RxPDO for each PDO

Configuration data 7£ ESC b HLEGE & A7 gt AxF BRI ESC 27 fE a4t
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Word Address Parameter Register Address
0x0 PDI Control/ESC Configuration | 0x0140:0x0141
0x1 PDI Configuration 0x0150:0x0151
0x2 Pulse Length of SYNC Signals 0x0982:0x0983
0x3 Extended PDI Configuration 0x0152:0x0153
0x4 Configured Station Alias 0x0012:0x0013
0x5 Reserved

0x6 Reserved

0x7 Checksum

4.4.1 PDI Control register(SPI interface select)

topology:

Bit

Description

7:0

Process data interface:

0x00:interface deactivated(no PDI)

0x01:4 Digital Input

0x02:4 Digital Output

0x03:2 Digital Input and 2 Digital Output
0x04:Digital I/O

0x05:SPI Slave

0x06:0versampling 1/O

0x07:EtherCAT Bridge(port3)

0x08:16 Bit asynchronous Microcontroller interface
0x09:8 Bit asynchronous Microcontroller interface
0x0A:16 Bit synchronous Microcontroller interface
0x0B:8 Bit synchronous Microcontroller interface
0x10:32 Digital Input and 0 Digital Output
0x11:24 Digital Input and 8 Digital Output
0x12:16 Digital Input and 16 Digital Output
0x13:8 Digital Input and 24 Digital Output

0x14:0 Digital Input and 32 Digital Output
0x80:0n-chip bus

Others:reserved

=
AR

Usage:
FT-% 4% ESC RUiE 5 0 (PDI), 4141 DPort-ECT f) PDI R 37 #F SPI Slave.

/N CEAER ARV, %57 R AR BT EtherCAT TP 41 BBl i B V5 fi ke

YEA 2, SR [ 58 & MicroChip LAN925x %51,

ZLG
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4.4.2 ESC Configuration register(SYNCO0/1 Int Out enabled)

topology:

% 4.3 ESC Configuration register

Bit Description

0 Device emulation (control of AL status):
0:AL status register has to be set by PDI

1:AL status register will be set to value Written to AL control register

1 Enhanced Link detection all port:
0:disabled (if bits[7:4]=0)

1:enabled at all port(overrides bits[7:4])
2 Distributed Clocks SYNC Out Unit:
0:disabled(power saving)

1:enabled

3 Distributed Clocks Latch In Unit:

0:disabled(power saving)
1:enabled

4 Enhanced Link port0:
0:disabled(if bit=0)
1:enabled

5 Enhanced Link port1:
0:disabled(if bit=0)
1:enabled

6 Enhanced Link port2:
0:disabled(if bit=0)
1:enabled

7 Enhanced Link port3:
0:disabled(if bit=0)
1:enabled

Usage:
« bit[0]:
set 0= =F i AT Sl PRAS B 4 MU Q0 F
(1). ENAEH PN RA e 4, ¥ B BPRAES A AL #6147 (0x0120[0:3]);
(2). MHLERBGHDIR S G R 5, 18 E BPIRE:
a: QAR A DU, MPREHTIRAS B RS HL— 2Bk A7 (0x130[0:3]);
b: WHERASBEF A, WA U8 SEBRARAS AL, ¥ B A iR FR /R0 (0x130[4]), I
BEE RIS N (0x134~0x135);
(3). EEEHURENLLFRIRA (0x130):
a: WAL TEH e, THRAT T — 4
b: GRS, Euh IR, S AL S5 (0x120[4]) KiG kR
AL #5iRTER;
set 1: AL status register {142 1] AL 2 il 25 47 45 (O (At €
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o bit[1]: A5 FE g 9 Rk BE P Aol X NG b U7 A AR

Enhanced Link Detection

For Ethernet, the enhanced MII link detection feature is a feature of link error de-
tection and reaction. This has to be distinguished from the actual link detection,
which tells the ESC if a physical link is available (i.e., the LINK MII signal or the
MI link detection and configuration mechanism). Enhanced MII link detection will
additionally disconnect a link if at least 32 RX errors (RX_ER) occur in a fixed
interval of time (~10 ps). The local loop is closed and the link partner is informed
by restarting the Auto-Negotiation mechanism via the MII Management Interface.
This informs the link partner of the error condition, and the link partner will close
the loop. The ESC keeps the port closed until the link goes down during Auto-
Negotiation and comes up again (the port remains closed if the link does not go
down). The availability of Enhanced MII Link Detection depends on a supported

PHY address configuration, otherwise it has to be disabled.

o bit[2]: 4340 2B [E) 2D T RE
* bit[3]: 734 2R Bh I BT RE
o bit[4:7]: St I 3G R A B A R

4.4.3 PDI Configuration register(SPI mode and PDI Int Config)

topology:

%< 4.4 PDI Configuration register

Bit

Description

1:0

SPI mode:

00:SPI mode0

01:SPI model

10:SPI mode?2

11:SPI mode3

NOTE:SPI mode3 is recommended for Slave Sample Code
NOTE:SPI status flag is not available in

SPI modes0 and 2 with normal data out sample

3:2

SPI_IRQ output driver.polarity:
00: Push-Pull active low

01: Open Drain (active low)
10: Push-Pull active high

11: Open Source (active high)

SPI_SEL polarity:
0: Active low
1: Active high

Data Out sample mode:

0: Normal sample (SPI_DO and SPI DI
are sampled at the same SPI_ CLK

edge)

1: Late sample (SPI_DO and SPI DI are

ZLG

sampled at different SPI_CLK edges)
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Bit Description
7:6 Reserved, set EEPROM value to 0
Usage:

« bit[1:0]: SPTIEAERE, /~HIAEH A mode3
* bit[3:2]: PDI F1 W5 5 G ik i

* bit[4]: SPI CS 5| A b 1

* bit[5]: R H R AR

4.4.4 Pulse Length of SYNC Signals(SYNCO0/1 Signals length)

topology:
% 4.5 PDI Configuration register
Bit Description
15:0 ECAT PDI Reset Value Pulse length of SyncSignals (in Units of 10ns)
0: Acknowledge mode: SyncSignal will be cleared by reading SYNC[1:0] Status register

Usage: SYNCO/1 HWi{5 5 A B8~ F KB
4.5 ESC SPI Slave

ConfigData(050C0344102700000000) X} 5 % LA T [R5 i & »
SPI:

mode3(F NI & T, BB ZANBRWT CRERND FFIRRAE);
msb(& =0 F 50
« 8bit;
AR CS A
CS fRH-TH 2L
PDI/SYNCO/SYNC1 il :
o filRTTE: R AR .

%= 4.6 SPl commands CMDO and CMD1

cMD[2] | cMD[1] | cMD[o] Command

NOP(no operation)

reserved

Read

0

1

0

1 Read with following Wait State bytes
0 Write
1

0

1

reserved

Address Externsion(3 address/command bytes)

— | | | O | OO O

0
0
1
1
0
0
1
1

reserved
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spi B2 L1 SZ FFP AP F- 1A 5, 2byte addressing 1 3byte addressing 5
VE:
e 2byte mode(F-3k: 0~8k): 13bit address + 3bit command

e 3byte mode(F-4k: 0~64k): 16bit address + 6bit command + 2bit reserved

4.5.1 ESC SPI Read Access

%% 4.7 Address modes for Read access with Wait state byte

Byte 2 Byte address mode 3 Byte address mode
0 A[12:5] address bit [12:5] A[12:5] address bit [12:5]
1 A[4:0] address bit [4:0] A[4:0] address bit [4:0]
CMDO[2:0] read command: 011b CMDO[2:0] read command: 011b
2 OxFF wait state byte A[4:0] address bit [4:0]

CMDO][2:0] read command: 011b
res[1:0] two reserved bits, set to 00b

3 DO0[7:0] data byte 0 OxFF wait state byte
4 D1[7:0] data byte 1 DO0[7:0] data byte 0
5 ff. D2[7:0] data byte 2 D1[7:0] data byte 1

* Read Access
TEHHRR B, Mo AR 1B B 240 21 3 0
* Read Wait State
T B Ja — > i/ A 4
SRR B dE, Jm 2:
1. fER Ja — A dik/
IR B A F8 E E (1]
2. fEfR e — A kb /a4 S NS — N HdfE 7 2 1), SPT & AT DR —
AN OxFF 245575

AR —ANBOHE T 2 B,SPL B 0 A
AT HEER BT, R R
ARG — A HC 5 2 1, SPY 2 A 5 B

¢ Read Termination

TE8 5 — N 719, SPL 32 1 4% 75 B R 1% — A OxFF AR e i & 1k, Mk
PR 5, B 2 T U N S e . an St SPT 4% ki 0x00, AR
BB B /D B — A7 B E 8

4.5.2 ESC SPI Write Access

% 4.8 Write access for 2 and 4 Byte SPI Masters

Byte 2 Byte SPI Master 4 Byte SP| Master
0 A[12:5] address bit [12:5] A[12:5] address bit [12:5]
1 A[4:0] address bit [4:0] A[4:0] address bit [4:0]
CMDO][2:0] write command: 100b CMDO0[2:0] 3 byte addressing:110b
2 DO0[7:0] data byte 0 A[15:13] address bit [15:13]
CMD1[2:0] 3 byte addressing:110b
res[1:0] two reserved bits, set to 00b
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Byte 2 Byte SPI Master 4 Byte SP| Master
3 D1[7:0] data byte 1 A[15:13] address bit [15:13]
CMD1[2:0] 3 byte addressing:100b
res[1:0] two reserved bits, set to 00b
4 D2[7:0] data byte 2 DO0[7:0] data byte 0
5 D3[7:0] data byte 3 D1[7:0] data byte 1
6 D4[7:0] data byte 4 D2[7:0] data byte 2
7 D5[7:0] data byte 5 D3[7:0] data byte 3

¢ Write Access

TE 5 U5 10 (1 208 B B, SPT = 15 4% [ A3l 08 5N (088, 78 Rk d Ja — 4K

a5, 50 SPI Fik Bk, 20t SPI 521k

4.5.3 ESC Read/Write iB{ERFF

Pl m

normal sample, mode 0/2 !

normal sample, mode 113

,,,,,,,,,,,,,,,,

Address/Command Byte 0 ‘ ‘ Address/Command Byte 1 ‘ ‘ Wait State byte ‘ ‘ Data Byte 0
SPI_SEL |
i te
SOk | <=t ~
eahsmnnhEGHELEEREGLEL R ER LR
s hihiimhinhiihihihighiihhhhihhihhh
! i L
| i 11
SPI_DI (MOSI)( 000 00000:00006VE Wt State byte \0/
| i
|t |
SPI_DO (MISO) | =,

SPI_DO (MISO) | |
late sample, mode 0/2 e

1 taujou
SPI_CLK |

mode 1 |

SPICLK
mode 3 !

SPI_DI (MOSI) (

SPI_DO (MISO) |

SPI_DO (MISO) |
late sample, mode 1/3 |
i

Wait State byte

4.2 SPlread access (2 byte addressing,1 byte read data) with Wait State byte

ZLG
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Address/Command Byte 0 | [ Address/Command Byte 1| | Wait State byte I Data Byte 0 I Data Byte 1
|
SPI_SEL r
H tac
I awax 9
SPLCLK |
mode0 | MU
SPI_CLK 1M1
mode 2

sPLDI (Mosl) {*

1
I
I

o 00
SPI_DO (MISO) |+,
normal sample, mode 0/2 f__(_7

XD

SPI_DO (MISO) |__| -
late sample, mode 0/2 | _(sl“i)

Wat State byte

T
'

| oo
! i

I

SPI_CLK
mode 1
SPI_CLK
mode 3

==}

'
1
T
'
|

SR G 0 0 0.0 00006

i
SPIDO (MISO) |/

normal sample, mode 1/3 |
SPI_DO (MISO) |
late sample, mode 1/3 |
i

066666,

[%] 4.3 SPIread access (2 byte addressing,2 byte read data) with Wait State byte

SPI_SEL

Address/Command Byte 0 ‘ ‘ Address/Command Byte 1 ‘

Data Byte 0

\ Wait State byte

1seL_to_cLK.

SPI_CLK
mode 0

mode 2

|
I
i
i
i
i
i
1
I
SPICLK T
i

i

i

]
SP1_DI (MOSI) {
|

i

i

tse
SPI_DO (MISO) |_*=,

normal sample, mode 0/2 !
SPI_DO (MISO) | _

late sample, mode 0/2
i

,,,,,,,,,,,,,,,,,,, -

SPI_CLK
mode 1

i
|
i
i
I
r
SPI_CLK T
mode 3 !
i

i

|

i

i

i

i

Pl m

SPI_DI (MOSI)

SPI_DO (MISO) |

normal sample, mode 1/3 |
SPI_DO (MISO) |

late sample, mode 1/3 !

ZLG

Wait State byte Read Termination byt

touk o_sel

Wait State byte

Read Termination byt

4.4 SPI write access (2byte addressing,1byte write data)
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[ Address/Command Byte 0 \ [ Address/Command Byte 1 Wait State byte \ [ Data Byte 0 \ \ Data Byte 1 \
SPI_SEL ;'_ [_
i e
SPI CLK : tea_w ax (€ fow s gL
mode0 | T UL MU A U U UL
Sade? | Uiy Uiy i iy iUy
T e 0 0 000800 66006V ST [T e )
V| | P
normat sampie, et o8 - —_ XX OCOOEEOEEOE EEEEENOEE —
SPI_DO (MISO) | ' Ve S \/or\/oT
late sample, mode 0/2 | 7 7
N, i et oicik < m,m,g: T
moses L TN MU MU U M e
mes | UHUUUUUU UUvUvrUUriruiruy vrriuuUy UyuguL
SPI_DI (MOSI) 3< ey QGGQQQ.QQQ @ [% i C; @ Wait State byte ‘ atonbje] | | N )
e S0 00N HEN0NANeE: i HHEHEH6 B8 H0Nee 6 S
SP1LD0 (MIS0) ()5 OO0 8000004 —

late sample, mode 1/3 |

& 4.5 SPI write access (3byte addressing,1byte write data)

4.5.4 ESC ipa)eR¥{hSH™sCi
AR SR ESC 125 7 7] iR £

/**
* \brief send command and address
*/

static void __handle_setup_phase(uintl6_t address, uint8_t command)

{
#define _ ADDR_MODE_BYTE_MAX (4U)

uint8_t tx_data[__ADDR_MODE_BYTE_MAX] = {@, 0, 0, 0}, tx_len = 0;

tx_data[@] = address >> 5;

tx_len++;

/**

* \brief check address is 2byte or 3byte mode
*/

if((address + 8) & ~@Ox1fff)

{
tx_data[1l] = (address << 3) + Ox06;

tx_data[2] = ((address >> 8) & @x@e) + (command << 2);
tx_len += 2;
}
else
{
tx_data[1] = (address << 3) | command;
tx_len++;
}
/**

* \brief add wait state byte
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if(__ESC_RWS == command)
{

tx_data[tx_len] = oxff;
tx_len++;

}

__g esc_obj->pfn_spi_write(tx_data, tx_len);

void aw_ecat_esc_read(void *p_data, uintl6_t address, uintl6_t len)
{
uint8 t tx_data = OxFF;
while(len-- > 0)
{
__g esc_obj->pfn_spi_entry_critical();
__g esc_obj->pfn_spi_cs_select();
/**
* \brief send address and cmd
*/
__handle_setup_phase(address,
#if /*if ESC is same as ET1100*/
__ESC_RWS
t#telse /*if ESC is same as ET1200*/
__ESC_RD
#tendif
)s
/**
* \brief read data one by one,
* it can be interrupted by PDI_Isr/Syncx_Isr
* for realtime
*/
__g esc_obj->pfn_spi_write_and_read(&tx_data, p_data, 1);
__g esc_obj->pfn_spi_cs_deselect();
__g esc_obj->pfn_spi_exit_critical();
(uint8_t*)p_data++;
address++;

void aw_ecat_esc_read_isr(void *p_data, uintl6_t address, uint16_t len)
{

uint8 t tx_data = @xeeu;

__g esc_obj->pfn_spi_entry_critical();

__g esc_obj->pfn_spi_cs_select();

/**

* \brief send address and cmd

*/

__handle_setup_phase(address,
#if /*if ESC is same as ET1100*/
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__ESC_RWS
#telse /*if ESC is same as ET1200*/
__ESC_RD
#endif
)s
/**
* \brief read data
*/
while(len-- > 1)
{
__g esc_obj->pfn_spi_write_and_read(&tx_data, p_data, 1);
(uint8_t*)p_data++;
}
/**
* \brief send terminate data
*/
tx_data = OxFFU;
__g esc_obj->pfn_spi_write_and_read(&tx_data, (uint8_t*)p_data, 1);
__g esc_obj->pfn_spi_cs_deselect();
__g esc_obj->pfn_spi_exit_critical();

void aw_ecat_esc_write(void *p_data, uintl6_t address, uintl6_t len)
{
while(len-- > 0)
{
__g esc_obj->pfn_spi_entry_critical();
__g esc_obj->pfn_spi_cs_select();
/**
* \brief send address and cmd
*/
__handle_setup_phase(address, _ ESC_WR);
__g esc_obj->pfn_spi_write(p_data, 1);
__g esc_obj->pfn_spi_cs_deselect();
__g esc_obj->pfn_spi_exit_critical();
(uint8_t*)p_data++;
address++;

void aw_ecat_esc_write_isr(void *p_data, uintl6_t address, uintl6_t len)
{

__g esc_obj->pfn_spi_entry critical();

__g esc_obj->pfn_spi_cs_select();

/**

* \brief send address and cmd

*/

__handle_setup_phase(address, _ ESC_WR);

__g esc_obj->pfn_spi_write(p_data, len);
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__g esc_obj->pfn_spi_cs_deselect();
__g esc_obj->pfn_spi_exit_critical();
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