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1. demo FM5{EH

X H DL EPC6450-DP - & N (EPC103-DP KA stm32cubelDE).
MR TR
1 AWorksLP HPM6450 General SDK!!
* 2 EtherCAT SSC_demo!?
o EtherCAT _SSC_demo {7 & £ EPC6450-DP AS M zip FF, 1 F B AR

£D EPCE450-DPiFfER Zip
v | | EPCG450-DPiFfitE

w 14iciE
o
w demo
EPCE450-DP i) Tl E2
HwE IR demoffliE
EtherCAT 55C demao
ESI
A HsiETFR=E
led buzzer{#if2

1.1 THskiR

DPort #5538 EAK IR AXPI 5% 1 readmel®! TR
EPC6450-DP [¥)45 %272 LA SDK b T I F2 () T8 A ALE , 723X L IRA T 75 L B R i 31 SDK
AT IR, IR PR
o 1. FEIFEIE EPC6450-DP VAL R zip B S,
o 2. KR4 EPC6450-DP SCAFJe#E L% {SDK }/boards H 3%, # ANFF1E boards H
3%, FrhflgEpr;
* 3. %4 EtherCAT_SSC_demo IFEffE % {SDK} Hx NMEEALHE;
o4 fREE AR R DT R B AT BIRR R AT
EtherCAT SSC_demo H Jt45#4:

U https://axpi. zlgcloud. com/#/Container/Product/ProductDetail?id=11
2l https://axpi. zlgeloud. com/#/Container/Product/ProductDetail?id=93
Bl https://axpi. zlgeloud. com/#/Container/Product/ProductDetail?id=93
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=8 FEo EER =5 F
scripts 202474722 14:08 =
ERER 2024/4/22 14:08 o
| application.json 202474722 14:08 JSON =2 1
| aworks_lp_platform-hpm-aworks-lp_...  2024/4/22 14:08 COMNFIG 3044 1
[ ] aworks Ip _platform-hpm-aworks-lp ... 202474722 14:08 OLD {5 1

| axic.toml

axio_board_setbat

202474722 14:08
202474722 14:08

Toml Bt

Windows #AHE...

- Keonfig.opts 2024/4/22 14:08 OPTS xit ;
1.2 IiEB®R
src P HT = &5 7)
adapter 202312727 15:50 v ln ==
app 2023/12/27 18:18 it
ssc files 2023/12/27 15:50 T
& 1.3 src

adapter H 54 B 10N, hw_access W& AEMSERSEHEAE OC ESC 7 [l sR £,
RN hpm ~F G A IS IKB) S

=i = =E Fu
| aw_timer_adaptation.c 2024/2/21 16:01 C 3 3
| aw_timer_adaptation.h 202472721 16:01 H 3 4
| hw_access.c 20247471 14:49 C =i 4
/| hw_access.h 2024/3/4 11:05 H =i
| spi_polling.c 202473714 16:07 C a0 18
[ 1.4 adapter
app RS T R, LU E E SRR IR P SCA
=t Ensgm =E Fuh
| ecat_application.c iy iLis it R FIEEREN22 14:08 C i 15
| ecat_application.h 2024/4/22 14:.08 H =& 2
| EPCB450-DP-14ic0bjects.h FJEEERER 202474722 14:08 H 37 19
Jmaine AR 2024/4/22 14:08 C i 1

& 1.5 app

ssc_files @B E T A4 5 BE I WM AR AXHY :
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£ st Fh

"] aoeappl.c 2023/12/26 C 3z 24 KB
7] aceappl.h H 32i 2KB
) applinterface.h H 3zf 16 KB
I bootloaderappl.c [oh =<3 10KB
I bootloaderapplh H i 2KB
7 bootmode.c C > 3KB
7] bootmodeh H i 2KB
7 cia402appl.c [oh =<3 58 KB
7 cia402appl.h H 32i 62 KB
7 coeappl.c 57 KB
7 coeapplh 6 KB
7 diag.c 28 KB
7 diag.h 9 KB
7 ecat_defh H 3zf 47 KB
i | - - Pl 23 vo

[ 1.6 ssc_files

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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2. SSC BCE sl %

X U A5 FH R AT P R 7 3
o LSRRI RS, B AL E ecat_defh SCIF, X BMMHEEATHC & ;

o 2. B EAESRAER Slave Stack Code Tool(SSC) Fit B A= B ALY, it %R 7 il & ESI XA
(HEFF)

R R RX P A7 A8 EAT PRAR I B 5
21 SSCEE

SSC A& —MICAFA KT, BRAERRIFEG LLAL, 3624 ilediiid st {5 210 EST 3Cff, Horp
Az IR 22 1A 7 R R ARYE H SR /R SR EEAT IO E

EFTIF SSC T HGL I T Fif, Hrd Custom 25483 T B OB {54 1) & I
5 defult FF AT X ), 1X Hi%EEE defult BIHA],

oc - O
e Project Tool Help

Slave Settings

nnnnnnnnnn

AL_EVERT_ENABLED
2% Slave Stack Code Toal | Mew Project

uupt routine shall be
ene of the Events in
Register (0x220)

® Default
O Custom |Ergann | Zhxis CiA40Z Sample has to be defined to 1
Default SlaveStackCode configuration. modes e supported].
ALl settings are availsble. ent register shall
ed thiz switch has te
o 0 {only free run
orted).

0K

TOWWarning W Error

connector TF204/T204 shall be nzed ..

A LVE B 2 i EAE T 2 B B

ZLG
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B EtherCAT Slave® - Slave Stack Code Tool
Fle Project Tool Help

igation Slave Settings

S3C Version A 11

Config File Versd. 3.3.0
File name

aceappl. h
applInterface. b
bootmade. ©
bootmede. b
oiat02appl. &
ciad0Zappl. h

coeappl. ¢

Dezcription

hoE ADS over EtherCAT

Ecatippl EtherCaT application

ESM EtherCAT State Machine

CiA4023ppl Cikd02 Sample Application

CoE CAN pplication Profile over EtherCAT

coeappl. h & 11
diag. c Dizgnoesiz Object 511 v
Add
Conflicts
€ Info A Warning &3 Error

New project created

FE T RS 0 — L8 5 T () B A T AT LD RE
¢ 1.SlaveInfomation:
— VENDOR _ID: ftJ% i id
— VENDOR _NAME: {3 5 4 %k
— PRODUCT_CODE: 7~ i 4ifi%
¢ 2.Generic
— EXPLICIT_DEVICE_ID: #5 &8 %4 ID
— ESC_SM_WD_SUPPORTED: & {3 REE {175 [ 14 (i AL g P il bk 2 1 H
AR SEIUE T 1M, FH T hen i o) BB 2 75 75 S8 3
— ESC_EEPORM_ACCESS_SUPPORT: fifi ¢ 5 M3l i] Ll it EEPROM 1j 7]
ESC WiBHT eeprom. MUGXT eeprom F 5 [a] 05 Z0UEAE DA R IR . == ok A] DL
I #AE ESC 1) eeprom % il 25 V7 [A] N 30 24, 110 Mt /FE eeprom NI 75 %
F IR T ERAEAUR (a7 4775 0x500 $230, T Ml & R ki), 72U RSO
EtherCAT 32383t 5 0x500 K i M AR 25 45 PDI:
* 1. {F init -> preop # i
* 2. {E init -> boot FHLI, HHEALT boot IRAT
* 3. 7F BSI UM S “AssignToPdi” JG3, BR init 4F, 32 BUR A AT
45 pdi

¢ 3.Hardware

— EL9800_ HW,MCI_HW,FC1100_HW, PIC18, PIC24: f{4&H ClifE T & 4
xK

— HW_ACCESS_FILES: &R SCfF, 7ZSRAUHE B ESC 1 il ek A il
AL

— CONTROLLER_16BIT,CONTROLLER_32BIT: % #2288 N 16 frif &
32 i1

ZLG
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— ESC_16BIT_ACCESS,ESC_32BIT_ACCESS: 4% #i #&1)j 1] ESC I 32 HF 16
Frid 2 32 fir

— MBX_16BIT_ACCESS: Vj [ HEFE A A7, A2 3CHF 16bit Uila), G A SCREN
BRIN 8bit 17 it

— BIG_ENDIAN_FORMAT: #; 5& K /)N

— UC_SET_ECAT_LED: {#i§¢ )5 7% Z R iUk $2 4t HW_SetLed(uint8_t Run-
Led,uint8_t ErrorLed) BREUL M BRI, T led BRI BUHOIRE

— ESC_CONFIG_DATA: Z# 1t ~: 050E0344102700000000, A eeprom Hif /\
AT, AR ESC EHBE AL IS H BN S %) B 7 17 4%

* 4. EtherCAT State Machine

— BOOTSTRAPMODE_SUPPORTED: f§ifit FOE 7t BOOT #=X~ 5 [ 14 1)
SR

— OP_PD_REQUIRED: {E Safe to Op I, & /&5 A HEWE £, R
A RS A I, R T
— PREOPTIMEOUT: Init to PreOp/Boot FJJR 7% it i 1) ]
— SAFEOP20PTIMEOUT: SafeOp to Op FRIIR A 4t Fsf A 1]
— CHECK_SM_PARAM_ALIGNMENT: £ 7% [F] 254 B 28 1 HhhE FIK B e 5 5
ESC V7 1] B #0055
* 5.Synchronisation
— AL_EVENT_ENABLED: /il & & 5 K H iz, SM #2410
— DC_SUPPORTED: /& 75 3 #7404 s 8, DC A 2
— ECAT_TIMERL_INT: ¥ H i€ I #% HF W42 ) ECAT_CheckTimer()
* 6.Application FIFEAHKHIACE, MRk
ProcessData:
— MIN_PD_WRITE_ADDRESS: Ji {1 %45 A & WA 7E ESC H (1 e /N hdik
— DEF_PD_WRITE_ADDRESS: Jil }#i4fs K 1L HEAH7E ESC Hp i BRI\ Mk
— MAX_PD_WRITE_ADDRESS: J& #1%# A i MEAE7E ESC H (1) B Ktk
MIN_PD_READ_ADDRESS: J& {1 £ #5 #SHEA67E ESC H 1) f /M ik
DEF_PD_READ_ADDRESS: J& #% 4 #U) iBFE /£ ESC A 1 BRIA btk
MAX_PD_READ_ADDRESS: J& {1 %45 IEF67E ESC H 1 i Ktk
MAX_PD_INPUT_SIZE: INPUT k7158
MAX_PD_OUTPUT_SIZE: OUTPUT M k5%

¢ 7.Mailbox
— MAILBOX_QUEUE: /2 751 F b\ 51) 47 fif tls 46 Ik 55
— AOE_SUPPORTED, COE_SUPPORTED, EOE_SUPPORTED,
VOE_SUPPORTED, SOE_SUPPORTED, FOE _SUPPORTED: 37 #F [
%
ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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— COMPLETE_ACCESS_SUPPORTED: 524 1j v, f#f¢8 5K 215 in) % R xS 5
[T entries

— SEGMENTS_SDO_SUPPORTED: /&7 37 £ 5 Bt ]

— MAILBOX_SUPPORTED: HE# 3 #F

— MIN_MBX_SIZE: W5 5/

— DEF_MBX_SIZE: HiFHERIN 7T

— MAX_MBX_SIZE: B4 5 k55

— MIN_MBX_WRITE_ADDRESS: &4 7E ESC = [/ Mk

— DEF_MBX_WRITE_ADDRESS: K%l 46 7E ESC A [ ER I\ bk

— MAX_MBX_WRITE_ADDRESS: %% HE4H7E ESC Hf I e kbt

— MIN_MBX_READ_ADDRESS: #ZURHEFi7E ESC A & /M btk

— DEF_MBX_READ_ADDRESS: #USHBFE7E ESC H I ERIAHBIE

— MAX_MBX_READ_ADDRESS: #USHEFE7E ESC H (1 e Ktk
+ 8.Compiler Z1¥ 23 H%

2.2 RMARFHR

T TR P R S AB O G- 3, SSC AR T —F L excel A Zid o R ML T
%4 T HF tool->Application->create new LI, A% excel 45 % K7 H, MHE T KRB hoxT
R

K>k PDI F1 PDO WA IN T 8 A bool AU e, T4 led 4T 1INk

(Al c b H ¥
1 5001 |Moduler Device Profile Useze Ko )
Tndex - [GbjectCode - ST ~DataTye - Meme - [Default Va - WO/C - |B/S |- Hooess - rxfix - Coshead - |Cosirite - Description
B
E00LE WREW input
BOOLEN
s00E
S00LE
S00LE
500
P s00E
5 300LE
//onTanz T Data of the Module (0x7000 — Oxi
07000 output
52 om0
| o —
3EC0RD
300D
i
025000 3E00RD
o sdo
vaR1aELE var o
Tforsmarion Jeta of the Wodule (09000 - OOFFE)
Disgnesis Dats of the Module (04000 — OxAFFF)
//oxFxx Davice Objects (0zF000 — OXFFFF)
o000 380D

1 UINT6
2 UINT16

Jo B BN B B O R, TIAE excel H SR B MO B A AT ERAE B0 AR AR
A0 ESI S0

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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==
N
AR

/N —AERICEARNEL 256 TR, TE R BER TR IR 5

2.3 HEmiFEWE
o f¢J5 5.k project->create new Slave Files “E BACHS & ESI SCA4-.
24 SEERFEBE

L FHEAEARE SSC T H,, R 2 Bty — 40l 7% 8 S 58 B U hS

-

=R = Bl Foh

EtherCAT Slave Stack Code Tool.exe 2022/1/28 0:50 REREE 23,906 KB
[E3 EtherCAT SSC License V1.1.pdf 2021/10/26 21:52 Microsoft Edge ... 177 KB
[ ReleaseNotes.pdf 2022/1/28 1:56 Microsoft Edge ... 145 KB
£ SlaveFileszip =EFEE 2022/1/28 2:01 ZIP g 6,888 KB

2.1 SlaveFiles

2. KRS R 4 G R S IS N R ssc_files HE R
3.ecat_defh ML & S0, FRAME I SCHRHT 2 RIS, S SSC IR E AF 2
AET . 32 R RFRATINT ssc_files BRSO #E4T — 2248 24
. 1. fE ecat_defh e R R USER_HW_ACCESS FILE i
USER_HW_ACCESS_FILE Wi~ %, & AAFAENEM (F 2 vl E &R #

3.
/*¥E B &I S A,
o I SR B AR FH 2 O B SO SR A TU AN 42 B B, 7 B 7 S B (A 0T AN (3] AR Bt A ) */
#define USER_HW_ACCESS FILE "hw_access.h"

/BN B RE SRR ST, & O B O B 44 80 A e B 4 e/

#define USER_HW_APLICATION FILE "ecat_application.h" / /48 € B R Ry S
AR

A TEAN AR A ) B i B USER_HW_ACCESS_FILE Al USER_HW_APLICATION_FILE
FIREASAFAE, LRI 3RATHZF 3.

o 2. TELLF A S AL B SCA
ecatslv.h F S0

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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ecatslv.horft

#include “ecat_def.h"
#if EL98@6_HuW

#elif FC1106_HW
#elif MCI_HW

#else
#include “esc.h” il

#include USER_HW_ACCESS_FILE

#endif

#ifndef _ECATSLV_H_
#define _ECATSLV_H_

2.2 ecatslv.h

£ coeappl.c, ecatappl.c, ecatslv.c FHsHN

ZLG

coeappl.c
#if CiA4@2_DEVICE
#elif ELS8@@_APPLICATION
#elif SAMPLE_APPLICATION
#elif TEST_APPLICATION

#elif SAMPLE_APPLICATION_INTERFACE

#else ﬁrDR]—F

(
#include USER_HW_APLICATION_FILE

#endif

[® 2.3 coeapp.c

©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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ecatappl.c
#if CiA4@2_DEVICE

#elif ELS8@@_APPLICATION

#elif SAMPLE_APPLICATION

#elif TEST_APPLICATION

#elif SAMPLE_APPLICATION_INTERFACE

#=1if BOOTLOADER_SAMPLE

#else FhnEn T

#include USER_HW_APLICATION_FILE

#endif

& 2.4 ecatappl.c

ecatslv.c
#if CiA4©2_DEVICE

#elif TEST_APPLICATION

#elif EL98@@_APPLICATION
#elif SAMPLE_APPLICATION_INTERFACE
#elif SAMPLE_APPLICATION
#elif BOOTLOADER_SAMPLE

salce SEAR T

( )
finclude USER_HW_APLICATION_FILE

#endit

2.5 ecatslv.c

o 3. FCH ecat_defh SCff:

BCE T & X2 SSC H %25 LHITT, ecat_defh CAFIALE % HIFERI AT,

/¥FESCNLNSZ R R, 5 NN S KFfreerun*/
#define AL_EVENT_ENABLED

/¥ N 5 5 SR O3 A I o/

#define DC_SUPPORTED

J* TS AR E I s eh b, Gl a1/

#define ECAT_TIMER_INT

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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AL EVENT ENABLED 1 1 0 0
DC SUPPORTED 1 0 1 0
i sm+dc | sm | dc | freerun

©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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o=

JE7 | UINT8 HW_Init(void)
ZH | void
RE | 0: WAL other: HIGAIL I
Ui | B ARIATERL
J7# | UINT16 HW_GetALEventRegister(void)
ZH | void
R[F | iR [\ ALEvent register ffI{E (0x220)
VLR | SRECEAF 27748 ALEvent register [{E
JiZ | UINT16 HW_GetALEventRegister Isr(void)
ZH | void
i&[E] | & [B] ALEvent register FI{H (0x220)
Uil | fE W Tia BSC, 5 HW_GetALEventRegister ThREAH [E]
J7# | void HW EscRead(MEM_ADDR *pData, UINT16 Address, UINT16 Len)
%% | MEM_ADDR *pData: #2HH #5035
UINTI16 Address: ESC 73 f7-a% ki
UINTI16 Len: EHUK
RIE | void
YL | i ESC #7748/ DPRAM [X 15
J57% | void HW_EscReadlsr(MEM_ADDR *pData, UINT16 Address, UINT16 Len)
%% | MEM_ADDR *pData: #2HHE 89503
UINTI16 Address: ESC ZFf7asHiil:
UINTI16 Len: BRHUKE
IzxME | void
P | 5 HW_EscRead BREUEFIARE, HF W1 in)
JRZY | void HW_EscWrite(MEM_ADDR *pData, UINT16 Address, UINT16 Len)
%% | MEM_ADDR *pData: 5 A5
UINT16 Address: ESC 27 f7asHhlik
UINT16 Len: 5 NKE
RIE | void
P | KRS N ESC #1745 81 DPRAM [X 1§

ZLG
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JR# | void HW EscWriteIlstfMEM_ADDR *pData, UINT16 Address, UINT16 Len)
%% | MEM_ADDR *pData: 5 N\ [{1%#

UINTI16 Address: ESC 73 f7-#% kil

UINT16 Len: BAKE

RIE | void

VLR | FHTIER B, KB5S N\ ESC 2724+ F1 DPRAM [X 3

JR# [ UINT32 HW_GetTimer(void)
Z4 | void

RE | E RS EUE

YLE | BRECE B3 24 /T EUE

J57 | void HW_ClearTimer(void)
ZH | void

RE | void

YA | EBER R EUE

J57 | void ENABLE_ESC_INT(void)

Z¥ | void
&\ | void

P | {68 ESC AR AR I

J7# | void DISABLE_ESC INT(void)

ZH | void
[\ | void

PR | ZRAE ESC AR

J7# | void APPL_Application(void)

ZH | void
izME | void

W | ERWrEGR AT, %R s A A

J&% | void APPL_AckErrorInd(void)

ZH | void
iz | void

YEHT | SRR IR, I R

J&% | void APPL_StartMailboxHandler(void)

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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gER
ZH | void
R[E | void

VLHA | 7EIRAS A INIT 1J#:3) PREOP B A INIT #:3 BOOT A 18] 8 F 12 B 44

Ji# | void APPL_StopMailboxHandler(void)

ZH | void
izMAE | void

VLI | 7EIRZS A PREOP )45 3] INIT B{ A BOOT JJ#3 INIT 378114 /1% B8 ¢

JRZY | void APPL_StartInputHandler(void)

ZH | void
iz | void

P | ZEIRAS M PREOP Yj#: 3] SAFEOP 18] FH 1% 28 %

JR%Y | void APPL_StopInputHandler(void)

ZH | void
iz | void

YA | 7EIRZS M SAFEOP Ul#: 2] PREOP 1R 1 FH 1% 2R 4L

J&% | void APPL_StartOutputHandler(void)

ZH | void
iz | void

BB | ZEIRAS M SAFEOP V¥ 2] OP HAa) i F 1% ef $k

JR%Y | void APPL_StopOutputHandler(void)

ZH | void
i\ | void

P | EIRAS M OP 114531 SAFEOP HA a1 F 1% ef 3

JR%Y | void APPL_GenerateMapping(void)

ZH | void
RIE | void

P8 | 7EIRAS PREOP )43 SAFEOP i), HHILERE, T itE x5 dumest il K

J7% | void APPL_InputMapping(UINT16 *pData)

24 | UINTI16 *pData: % A5 1354

RIE | void

VLB | 7E input ZIVERTAA, KXt R S8R e 1) SM A7 X

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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J7% | void APPL_OutputMapping(UINT16 *pData)

24§ | UINT16 *pData: i tH#d 154+

IR [ void

VLB | 75 output FUERT AT, 45 SM 217X P OB WU B0 7 deh

3.1 ESCiyaiEO&a#
3.1.1 SCIIFEIE
AT 7Tt

Table 58: SPI commands CMDO and CMD1
CMDI[2] CMDI[1] CMDI[0] Command

0 0 0 NOP (no operation)

0 0 1 reserved

0 1 0 Read

0 1 1 Read with following Wait State bytes

1 0 0 Write

1 0 1 reserved

1 1 0 Address Extension (3 address/command bytes)
1 1 1 reserved

3.1  SPI command

WRYETFE, W a2 KSR =2k

command number [ meaning

ESC RD 0x02 read without wait state
ESC_ RDWS | 0x03 read with wait state
ESC_WR 0x04 write

FEA A0 REAE AN R REAE R, an B PR spi RS 408 2 7 A 3 i A
E:
e 2byte(F-xt: 0~8k): 13bit(address) + 3bit(command)

e 3byte(F-xt: 0~64k):16bit(address) + 6bit(command) + 2bit(reserve bit)

ESC_RD:

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Table 59: Address modes without (Read access without Wait state byte)

Byte 2 Byte address mode

0 A[12:5] address bits [12:5]

1 A[4:0] address bits [4:0]
CMDO0[2:0] read/write command

2 DO[7:0] data byte 0

3 D1[7:0] data byte 1

4 ff. D2[7:0] data byte 2

3 Byte address mode

A[12:5]
A[4:0]

CMDQ[2:0]
A[15:13]
CMD1[2:0]
res[1:0]

DO[7:0]
D1[7:0]

address bits [12:5]

address bits [4:0]
3 byte addressing: 110b

address bits [15:13]
read/write command
two reserved bits, set to 00b

data byte 0
data byte 1

3.2 esc read without wait state byte

TR T W, BEABAEWTA] 73 AN E 5y SRR 4 ot
Stk A2 FH kA A4 2B 2byte BY 3byte

byte0

bytel

addr[12:5]

addr[4:0]cmd[2:0]

FECH o )2 BB Sk it B B R GE B , T BSC B2k, Bl i i F R i sk ik
HY: i 0x00 RIS 42 80k 3 ESC [H1s s, o — MR s E Ll Oxff 45 2
RV B B kil 9 addr (RS n-2 MR .

byte0 bytel

byte3

byteN

addr[12:5] | addr[4:0]cmd[2:0] | 0x00

Oxff

ESC_RWS:

Table 60: Address modes for Read access with Wait state byte

Byte 2 Byte address mode

0 A[12:5] address bits [12:5]

1 A[4:0] address bits [4:0]
CMDO0[2:0] read command: 011b

2 OxFF wait state byte

&) DO[7:0] data byte 0

4 D1[7:0] data byte 1

5 ff. D2[7:0] data byte 2

3 Byte address mode

A[12:5]
A[4:0]

CMDO[2:0]
A[15:13]
CMD1[2:0]

res[1:0]
0xFF

DO[7:0]
D1[7:0]

3.3 esc read with wait state byte

address bits [12:5]

address bits [4:0]
3 byte addressing: 110b

address bits [15:13]
read command: 011b
two reserved bits, set to 00b

wait state byte
data byte 0
data byte 1

W& Fix, ESC_RWS Fl ESC_RD KEAHE, AFEZ, 78 ESC RWS ki R E%

BT A>3 T A EdiE (0xff).

byte0

bytel

byte3

addr[12:5]

addr[4:0]cmd[2:0]

0xff

Hfla i) 2 5 ESC_RD A«

ZLG
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Table 62: Write access for 2 and 4 Byte SPI Masters
Byte 2 Byte SPI master

4 Byte SPI master

0 A[12:5] address bits [12:5] A[12:5]
1 A[4:0] address bits [4:0] Al4:0]
CMDO0[2:0] write command: 100b CMDO0[2:0]

2 DO[7:0] data byte 0 A[15:13]
CMD1[2:0]
res[1:0]

3 D1[7:0] data byte 1 A[15:13]
CMD2[2:0]
res[1:0]

4 D2[7:0] data byte 2 DO[7:0]

5 D3[7:0] data byte 3 D1[7:0]

6 DA4[7:0] data byte 4 D2[7:0]

7 D5[7:0] data byte 5 D3[7:0]

3.4 esc write

address bits [12:5]

address bits [4:0]
3 byte addressing: 110b

address bits [15:13]
3 byte addressing: 110b
two reserved bits, set to 00b

address bits [15:13]
write command: 100b
two reserved bits, set to 00b

data byte 0
data byte 1
data byte 2
data byte 3

ESC WR FJkmi#% =05 ESC RD #H[H], Xt ESC Gk, i 2 Lhrit 5 NI
P B 1% 7 Rk
R FERUNE A addr IEZE S N n-2 N4 -

e B KM,

3.1.2 {&pascI

byte0 bytel

byte2

byteN

addr[12:5] | addr[4:0]cmd[2:0] | data[0]

data[n]

L EPC103-DP 93 :

Eﬂﬁ Spi ?\j :

¢ Data Size:8 bit

¢ First Bit:MSB Fisrt

* Clock Polarity:Low

* Clock Phase:1 Edge

==
3
pa=A

/N spi BIBEUELR T configData BRI AF A7 AHE, AT SCHEREAN configData {1
(050E0344102700000000) #t X} 5 LA _F AL o
* DPort XJ N[ spi brifE e R AN 20Mhz, P& N/ 2=

/*spiik 5 R/

#define SPI_WRITE_AND_READ(TX_BUFFER,RX_BUFFER,Size)
—TransmitReceive(&hspil, TX BUFFER, RX_BUFFER,Size, HAL_MAX_DELAY)
/*cs s 5l B>/
#define SELECT_SPI
—GPIO_Port, CS_Pin, GPIO_PIN_RESET)

ZLG

HAL_SPI_

HAL_GPIO_WritePin(CS_

©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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/*cs i 5l B i */

#define DESELECT SPI HAL_GPIO WritePin(CS_
—GPIO Port, CS_Pin, GPIO_PIN_SET)

/%4 JR v T A RE S 2R e/

#define ENABLE_GLOBAL_INT __enable_irq()
#tdefine DISABLE_GLOBAL_ INT __disable _irq()

static uint8_t ESC_ADDR (uintl6_t addr, uint8_t cmd, uint8_t* buffer)

{
uint8_t head_len = 0;

buffer[@0] = addr >> 5;
head_len += 1;

if ((addr + 8) & ~Ox1fff) {
/*ESCVj M I, f/NEL G &8bit, WAR LI A1 Ftaddress i Hilk yox1fff - 1A,
I b ik Y B A @~8K AT LA H 2byte T ik, {H K]y # /N #4520 Jy8bit,
BE I OxAFFF 2 J& 1) b dik i B ) 2 75 8k 2 64k 2 7] 1 & 1 FH 3byte ) 75 3,
N TR BRI AS I ) 1), BT DAYE B 23 3% B 3byte i ik 7 AUk
buffer[1] = (addr << 3) + ESC_ADR;
head_len += 1;

buffer[2] = ((addr >> 8) & 0xe@) + (cmd << 2);
head_len += 1;

} else {
buffer[1] = (addr << 3) | cmd;

head_len += 1;

if (cmd == ESC_WAIT_RD) {
buffer[head_len] = oxff;
head_len +=1;

return head_len;

void HW_EscRead (MEM_ADDR *pData, uintl6_t Address, uintl6_t Len)
{
uint8_t head_len;
uintle_t i = Len;
uint8_t* temp_pData = (uint8_t *)pData;
uint8 t TX_BUFFER[5];/*Head_len:max is 4,and a topbyte */
uint8_t RX_BUFFER[5];

while (i-->0){
head_len = ESC_ADDR(Address,ESC_RWS,TX_BUFFER);
TX_BUFFER[head_len] = Oxff;
DISABLE_GLOBAL_INT;

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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SELECT_SPI;
SPI_WRITE_AND READ(TX_BUFFER,RX_BUFFER,head len+1);
DESELECT_SPI;

ENABLE_GLOBAL_INT;

*temp_pData = RX_BUFFER[head_len];

Address++;

temp_pData++;

void HW_EscReadIsr (MEM_ADDR *pData, uintl6_t Address, uintl6_t Len)
{
uint8_t head_len;
uint8_ t i=0;
uint8 t TX_BUFFER[Len + 4];
uint8_t RX_BUFFER[Len + 4];
memset(TX_BUFFER, ©, Len + 4);
head_len = ESC_ADDR(Address, ESC_RWS, TX_ BUFFER);
SELECT_SPI;
SPI_WRITE_AND_READ(TX_BUFFER,RX_BUFFER, head_len + Len);
DESELECT_SPI;
memcpy (pData,&RX_BUFFER[head_len],Len);

void HW_EscWrite (MEM_ADDR* pData, uintl6_t Address, uintl6_t Len)
{
uint8_t head_len;
uintle_t i = Len;
uint8_t* pTmpData = (uint8_t *)pData;
uint8_t TX_BUFFER[4];
uint8_t RX_BUFFER[4];
while(i-- > 0){
head_len = ESC_ADDR(Address,ESC_WR, TX_BUFFER);
TX_BUFFER[head_len] = *pTmpData;
DISABLE_GLOBAL_INT;
SELECT_SPI;
SPI_WRITE_AND_READ(TX_BUFFER,RX_BUFFER,head len + 1);
DESELECT_SPI;
ENABLE_GLOBAL_INT;
Address++;
pTmpData++;

void HW_EscWriteIsr (MEM_ADDR *pData, uintl6_t Address, uintl6_t Len)
{

uint8_t head_len;

uint8_ t i=0;

uint8 t TX_BUFFER[Len + 3];

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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uint8 t RX_BUFFER[Len + 3];
head_len = ESC_ADDR(Address,ESC_WR,TX_BUFFER);
memcpy (&TX_BUFFER[head_len],pData,Len);
SELECT_SPI;
SPI_WRITE_AND_READ(TX_BUFFER,RX_BUFFER, head len + Len);
DESELECT_SPI;

}

/*BEESC: Ox220F {75 7 45 */

uintl6_t HW_GetALEventRegister (void)

{
HW_EscRead( (MEM_ADDR *)&EscALEvent.Word, 0x220, 2);
return EscALEvent.Word;

uintl6_t HW_GetALEventRegister_Isr (void)

{
HW_EscReadIsr((MEM_ADDR *)&EscALEvent.Word, 0x220, 2);

return EscALEvent.Word;

3.2 ecat _def.h BEEHX
3.21 PDI &l

MHE R AR, FHEFESE AL EVENT Request Registers [{IXF N A 29 B 1, SSC
M B3 R S B R B B AR AT AR M . ATRFE R R GE R T ESC ARk, AT B
it IRQ A 31 LA S

==
AR

/N TEE PRSI 20, ARSI, R,

WRAE T M -
EtherCAT Device
AL Event
Other Request
Interrupt 32 Register 32
sources pController
(Ox0220:0x0223)
32
& =1 IRQ |nq_n|
AL Event -
25 MH
Mask " ‘
Register
(0x0204:0x0207)
oc
|BED= {svnco IRC_B|
100 MHz
[Emei {s¥NC1 IRQ_C|
SYNC/Latch
PDI Config. | g
Register e ]
(0x0151)

YEHE L AR RS (0x220) AT BT 2% (0x204) [FIRHIE RS, e — Rl E S, &

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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T 5 ik e ER P SCER A I, XS R B BOT R

3.2.2 DC-SYNC

DC-SYNC 15 52 kA A, o 2wl ic B ML fih e 341

9.2.3.6 SyncSignal Initialization Example

The SyncSignal generation is initialized with the following procedure:

4. Assign Sync Unit to ECAT or PDI (0x0980, part of ESI)

5. Set cycle time of SYNCO signal (0x09A0:0x09A3) and for SYNC1 signal (0x09A4:0x09A7)

6. Set Start Time of Cyclic Operation (0x0990:0x0997) to a time later than the time the cyclic
generation will be activated (end of activation frame; e.g., read the System Time and add the time
for writing Start Time and Activation). For 32 bit DCs, the SyncSignal generation will start at worst
after a turn-over of the System Time (~ 4 s), but with 64 bit DCs, SyncSignal generation may start
in hundreds of years.

7. Activate Cyclic Operation (0x0981[0]=1) to start cyclic generation of SyncSignals and activate
SYNCO0/1 generation (0x0981[2:1]=0x3). The Sync Unit waits until the Start Time of Cyclic
Operation is reached for the generation of the first SYNCQ pulse.

1. Enable DC SYNC Out Unit in ESC Configuration register (0x0141[2]=1; specific ESCs only)

2. Set SYNC/Latch PDI Configuration register (0x0151, initialized by SIl EEPROM) to SYNCO0/1
output with appropriate driver settings.

3. Set Pulse Length register (0x0982:0x0983, initialized by EEPROM) to pulse length of SYNC
signals. Select a value > 0 ns for cyclic repetition of the SyncSignals

XML

EStat

Register Start Time of Cyclic Operation and register Next SYNC1 pulse can be read to get the time of
the next output event. In the acknowledged modes, the Sync0/1 Status registers (0x098E:0x098F)
give the status of the SyncSignals. The SyncSignals are acknowledged by reading the SYNCO0/1
Status registers.

48 DC-SYNC [ & 75 % EST SCHF AN 32 5 3 7] 58 -
ESI X+ ConfigureData fX3R % eeprom H[IFT \ANF, TE_ LR, 2 HIPEE N
e st . PR syne fERE, MW SHECE % .

Word
Address

0x0

0x1

0x2

0x3

0x4

0x5
0x6
0x7

Parameter

PDI Control/
ESC Configuration

PDI Configuration

Pulse Length of
SYNC Signals

Extended PDI
Configuration

Configured Station
Alias

Reserved
Reserved
Checksum

Table 40: ESC Configuration Area

Description

Initialization value for PDI Control register
(EEPROM ADR 0x0000[9] is also mapped to
register 0x0110[2])

Initialization value for PDI Configuration
register

Initialization value for Pulse Length of SYNC
Signals register

Initialization value for extended PDI
Configuration register

Initialization value for Configured Station Alias
Address register

Reserved, shall be zero

Reserved, shall be zero

Low byte contains remainder of division of
word 0 to word 6 as unsigned number divided
by the polynomial x3+x?+x+1(initial value
OxFF).

NOTE: For debugging purposes it is possible to

disable the checksum validation with a checksum
value of 0x88A4. Never use this for production!

e RORFAIRAE— T, configData FBtf1EH -

PDI Control

ZLG

Register
Address

0x0140:0x0141
0x0150:0x0151
0x0982:0x0983
0x0152:0x0153

0x0012:0x0013

©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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2.25 PDI Control (0x0140)

Bit

Description

Table 27: Register PDI Control (0x0140)
ESC20

ECAT PDI

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: Oversampling IO

0x07: EtherCAT Bridge (port 3)

0x08: 16 Bit asynchronous Microcontroller
interface

0x09: 8 Bit asynchronous Microcontroller
interface

Ox0A: 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
Ox14: 0 Digital Input and 32 Digital Output
0xB80: On-chip bus

Others: Reserved

rl-

rl-

ET1100

ET1200

Reset Value

IP Core: Depends on
configuration
Others: 0, later
EEPROM word 0

IP Core

fic & PDI #1 (Process Data Interface),ESC #& AR 1. - HEE IO E 581, T

i N R AL B & - DPRAM #dfa 42 1, {3 AN AL 2R 4%

e

oy

Vi

B, SCRFIFATAERAT PR

YRR RIS, FAT T E A B AR KA T N JE AL ], DPort 51t 1 spi 1845 5| 1, Fr
PLERATE ] spi d@fE T, BLEFA7 2% BB R 4 3H 78 9 0x05(SPI Slave)
ESC Configuration

ZLG

2.26 ESC Configuration (0x0141)

Table 28: R ESCC (0x0141)
ESC20 ET1100 ET1200 IP Core
P4 4 =4 [7:4]
V220
V2.02a
Bit Description ECAT PDI Reset Value
0 Device emulation (control of AL status): rl- rl- L'FE)CF?I{JT 1 with Digital
0: AL status regllster hgs to be set by PDI PDI EMULATION pin
1: AL status register will be set to value with uC/On-chip bus
written to AL control register Others: 0, later
EEPROM word 0
1 Enhanced Link detection all ports: rl- rl- 1, later EEPROM word 0
0:  disabled (if bits [7:4]=0)
1: _enabled at all ports (overrides bits [7:4])
2 Distributed Clocks SYNC Out Unit: rl- rl- P Cﬁt;m: l[)_eoends on
. ; ; configuration
0: disabled (power saving) Cihars 0! atar
1: enabled EEPROM word 0
3 Distributed Clocks Latch In Unit: rl- rl-
0: disabled (power saving)
1:  enabled
4 Enhanced Link port 0: rl- rl- 1, later EEPROM word 0
0: disabled (if bit 1=0)
1:  enabled
5 Enhanced Link port 1: rl- rl-
0: disabled (if bit 1=0)
1:  enabled
[:] Enhanced Link port 2: rl- rl-
0: disabled (if bit 1=0)
1:  enabled
7 Enhanced Link port 3: rl- rl-
0: disabled (if bit 1=0)

1:

enabled

NOTE: EEPROM values of bits 1, 4, 5,6, and 7 are only transferred into this register at first EEPROM load after
power-on or reset.

©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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* bit[0] BikHF AL REFER[NEFH AR, NEBRMARTEBIRESHIEE R
— FEIERREF A (IR S AL 2] 27 4745 0x120), Ml il 214 IR H e
TR, BIFE X RSP R, A Al 5 R WY B s & To iR, Hexd
BRRETSE N AL RS ZF 4745 T 76 e
— ALRE T A B2 H 308 AL F2 7517 834240, AN FRE I Ak PDI SN .
* bit[1] 23w A SR TR IE RN, 35 A2 B3R TX 8RS8 2 RX,  Hh2s
2% EtherCAT M 2% [A] 323k 5
* bit[2] /&1 DC-SYNC 15 54 :
* bit[3] faI M5 58T
AAFEIATEN: 0x0E
PDI Configuration

2.28.2 PDI SPI Slave Configuration

Table 33: Register PDI SPI Slave Configuration (0x0150)

ESC20 ET1100 ET1200 IP Core
Be (== [=2=23 =6t

Bit Description ECAT PDI Reset Value
1:0 SPI mode: /- rl- IP Core: Depands on
= configuration
00: SPImode 0 Others: 0, later
01: SPI mode 1 EEPROM word 1

10: SPImode 2
11: SPImode 3

NOTE: SPI mode 3 is recommended for Slave
Sample Code

NIOTE: SPI status flag is not available in SPI
modes 0 and 2 with normal data out sample.

3:2 SPI_IRQ output driver/polarity: - rl-
00: Push-Pull active low
01: Open Drain (active low)
10: Push-Pull active high
11: Open Source (active high)

4 SPI_SEL polarity: - -
0:  Active low
1:  Active high

5 Data Out sample mode: ri= fi=

0: Normal sample (SP1_DO and SPI_DI
are sampled at the same SPI_CLK

edge)
1: Late sample (SPI_DO and SPI_DI are
sampled at different SPI_CLK edges)

76 Reserved, set EEPROM value to 0 ri- rl-

R4 0x140 ZF A7 HIANFEIRE L, LA A L B & LW AT AE, 1E SPI Slave BT,
S A Al BC B spi FEAEREE, DAL SPI TS S A8, AR AT TR SCAie B A0 o b
PASZ spi FRIGEABAR 25 50w T DASHE I L ok A7 2 RO

A HETEN: 0x03

PDI Configuration

ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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2.28.7 Sync/Latch Configuration

Table 43: Register Sync/Latch Configuration (0x0151)

ESC20 ET1100 ET1200 IP Core
Bit Description ECAT PDI Reset Value
1:0  SYNCO output driver/polarity: - - IP Core: 10
00: Push-Pull active low gg’;;:(f)g‘o- later
- c word 1
01: Open Drain (active low)
10: Push-Pull active high
11: Open Source (active high)
2 SYNCO/LATCHO configuration*: rl- rl- ::f;’mCorero1 \
0:  LATCHO Input Lisith LT
EEPROM word 1
1:  SYNCO Output e
3 SYNCO mapped to AL Event Request r/- /- IP Core: Depands on
register 0x0220[2]: 80;:2-?“?;3,
0:  Disabled EEPROM word 1
1:  Enabled
5:4 SYNC1 output driver/polarity: rl- rl- IP Core: 10
Others: 00, later

00: Push-Pull active low

EEPROM word 1

01: Open Drain (active low)
10: Push-Pull active high
11: Open Source (active high)
[:] SYNC1/LATCH1 configuration*: rl- rl-
0: LATCH?1 input
1:  SYNC1 output

IP Core: 1
Others: 0, later
EEPROM word 1

7 SYNC1 mapped to AL Event Request rl- rl- IP Core: Depands on
register 0x0220[3]: ?;:f:f:“?:m
0:  Disabled EEPROM word 1
1:  Enabled

* The IP Core has concurrent SYNC([1:0] outputs and LATCH[1:0] inputs, independent of this configuration.

* bit[1:0]/bit[5:4]: R~ syncO/syncl Fir 15 5 145 %0

* bit[2]/bit[6]: iE£FF syncO/syncl 155 Hith s

* bit[3]/bit[7]: iR ] PDI F, BREF syncO/syncl 155 K@it PDI 5| B i A&
sync0/syncl 5| Jl;

AAFARIATEN: 0x44

Pulse Length of SYNC Signals

Table 111: Register Pulse Length of SyncSignals (0x0982:0x983)

ESC20 ET1100 ET1200 IP Core
Bit Description ECAT PDI Reset Value
15:0 Pulse length of SyncSignals (in Units of rl- rl- IP Core: Depends on
10n S) configuration
0: Acknowledge mode: SyncSignal will be E@;ﬁdﬁ; E:e,.é 2

cleared by reading SYNC[1:0] Status
register

UL B AF AL syne SMERAE 5 AR R 96 B2, R 2 AR il 48 Jo ikl 4
AR AN 0x1027

i 5 ES ConfigureData:050E034410270000000000000000

o FuiXF DC-SYNC MHC Bl AT EIGEF A4, UL TwinCAT A, FRATHFHENT
5 180 & SR R B BF ] R

ZLG
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Advanced Settings x
Distributed Clock
Cyclic Mode
Operation Mode: DC ~
FAEnable Sync Unit Cycle (ps):
SYNC O
Cycle Time (ps): Shift Time (us):
(O Syne Unit Cycle x0 User Defined D
@ User Defined + SYNCO Cycle

4000 /2 v 2000

[1Based on Input Reference

[ Enable SYNC 0 = 2000
SYNC 1

yne Unit Cycle yele Time (us): 4000
O Syne Unit Cyel Cycle Time (us)

(®) SYNC 0 Cycle x1 ~  Shift Time (ps): 2000

A Enable SYNC 1

[JUse as potential Reference Clock

DC-SYNC 15 5 2 5 J 2 A & T A R A X
Table 35: SyncSignal Generation Mode Selection
Pulse Length of SYNC SYNCO Cycle Time (0x09A0:0x09A3)
Signals (0x0982:0x0983) >0 =0
>0 Cyclic Generation Single Shot
=0 Cyclic Acknowledge Single Shot Acknowledge

BAEAIESE TN, @ AT EH Cyclic Generation 1525
3.2.3 AL_EVENT_ENABLED/DC_SUPPORTED

AL_EVENT ENABLED: ffifi¢ )5 7 Z e — M40 ik 5] B 8 ESC i) PDI 511,
Witt & . BN, TR .

DC_SUPPORTED: i fi /5 75 Z#E & WSS FME b 5| B, 43 3% 4% ESC 1) sync0 Al
syncl 5, RWIECE Y. BOAEHEST, FREERR.

void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin)

{
#if AL_EVENT_ENABLED
/*PDI_Isr: AL_EVENT ENABLEDf# fi )5, #r AR ft*/
if(GPIO_Pin == PDI_Pin){
extern void PDI_Isr(void);
PDI_Isr();
}
#endif
#if DC_SUPPORTED
/*Sync@_Isr,Syncl Isr:DC_SUPPORTEDH fif )5, Wil AR ft*/
else if(GPIO_Pin == SYNCO_Pin){
extern void Sync@ Isr(void);
ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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Sync@_Isr();

}else if(GPIO_Pin == SYNC1_Pin){
extern void Syncl_Isr(void);
Syncl_Isr();

}
#tendif

3.24 ECAT_TIMER_INT

ECAT TIMER_INT: f{f fi¢ J5 5 % & — 4 1ms K E B &% 1 W A W] 12 17
ECAT_CheckTimer() F& %L,

/*ECAT_CheckTimer () H #h A% $2 At */
void HAL_TIM PeriodElapsedCallback(TIM_HandleTypeDef *htim){
if(htim == &htim3){
DISABLE_ESC_INT();
ECAT_CheckTimer();
ENABLE_ESC_INT();

ECAT_TIMER_INT: AMfifestzz, WFHZELILL T REE .

/¥ 3R BUE I 25 24 1 vE BqE
UINT32 HW_GetTimer(void)
/X3 5% 8 I 2% T HfE s

void HW_ClearTimer(void)

3.2.5 UC_SET_ECAT_LED

FERESLZ A, 7 ZE A PSR IR A run A error FRPIRAS TR B 4L

/*Led BRAIK H S fR 58 */

void HW_SetLed(uint8_t RunLed,uint8_t ErrorLed){
HAL_GPIO WritePin(RUN_GPIO Port,RUN_Pin, !RunLed);
HAL_GPIO_WritePin(ERR_GPIO_Port,ERR_Pin, !ErrorLed);

3.3 MABREORH

FEAE ] SSC AL RGN, 2By AL sl —fr R SCfF, P AT DB BSG  S2 FH ST AR
SRS PR AR5
VARG DN N Ny g e s A e
extern TOBJ6000 PDIChannel@x6000;
void APPL_InputMapping(UINT16* pData)

{
/* ¥ = B B i g 2 PDI*/
memcpy (pData,&(PDIChannelox6000.PIN_485A),15);
ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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}

/%46 Dk FE WOHHE I B X G e bx/
extern TOBJ7000 PDOChannel@x7000;

void APPL_OutputMapping(UINT16* pData)

{

/* ¥4 PDO ) £ 4l e S 21 =7 i/

memcpy (&(PDOCHannel@x7000.PIN_485B),pData,15);
}

/*H B € Lapp BREL, I B K Bl R S At R R </
void APPL_Application(void)

.......

/*CLT B R R EE T+

/R R IR S T Sl R O L+ /

void APPL_AckErrorInd(unsigned short stateTrans);
/RIRZS MInit to PreOph i f*/

unsigned short APPL_StartMailboxHandler(void);

/* 4R IPreOp B B i) 18 FH */

unsigned short APPL_StopMailboxHandler(void);
/%2R I PreOp tro SafeOpltf i i */

unsigned short APPL_StartInputHandler(unsigned short *pIntMask);
/%2R 7S M SafeOp B¢ [ i i FH */

unsigned short APPL_StopInputHandler(void);
/*IRZS M SafeOp to OPIE: i I */

unsigned short APPL_StartOutputHandler(void);
/2R ES OP [ i Iny 48 FH */

unsigned short APPL_StopOutputHandler(void);
VARTRC SR R € T NG N SN2 95 NN DR U

unsigned short APPL_GenerateMapping(unsigned short *pInputSize,unsigned short.
—*pOutputSize);
ZLG ©2024 Guangzhou ZHIYUAN Electronics Co., Ltd.
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4. B W EIRE R R %

4.1 ‘init to preop’ timeout

I AN ) B RE, M K AT RE & spi MU XS PR #: HW_EscRead HW_EscWrite
HW_EscReadlsr HW_EscWritelsr 55 3& Ft AN i 2, db i ks & — ARSI AT 2 5 R AE T
HW_Init() BRECH a0 N AL E

‘uintd _t HW_Init(wvoid)
1
extern void app gpio init(void);
app_gpioc_init();
exit_intr_init();
spi init();
uint32_t intMask;
da
1
intMask = @x93;
HW_EscWriteDWord(intMask, ESC_AL EVENTMASK OFFSET);
intMask = @;
HW_EscReadDWord (intMask, ESC_AL EVENTMASK_OFFSET);
} while (intMask != @x93);

intMask = @wdd;
timer _Ims_init();
return @;

41 PDIIEEMR

BEARZAL ] PDI #2 H1% ESC BEAT — RIS, WS BRI R, wr 2404
WSHW TP

SPI - SCS
iEiE 2

SPI - MISO
EE 3

SPI - MOSI

1EiE 0
SPI - SCLK

BE 1
SPI - SCS
BE2 000000

SPI - MISO

4.3 [ ESC WEHFESIE 0x93
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4.2 ‘preop to safeop’ SM OUT(IN) cfg Invaild
1: JEET2 TwinCAT £l 2] ESC H eeprom H 1 J& B4 1% %7 L B 5 MCU Hi1f
AN, I 5 TR SO B ) EST S, I E B

2 Am N R F MM KN R TE T % MAX PD INPUT SIZE Al
MAX PD OUTPUT SIZE 5 X1 LR

4.3 ERROR CODE : 0x1a
[FHiE1R:
o | $6 % TwinCAT & 5ia /7 1E run Bix;
o 2K de ZHUE B B IEM;
o 3 twinCAT *J W< LA K CPU A Mg B2 K 75 B4 H B 7 R I ENLACE

4 K A BSI X M K configdata @ F B & 7 N: <Config-
Data>050E0344102700000000</ConfigData>.

AT RLE W spi init 55 5 syne {5 5 FIAR AL W7 75 2 3l A Witk 3 Y 17 @, 7 DPort
BORHL B3Rt 1o BB .

4.4 FHSINIEHI type —HHER

BN M 1) EST A 1) product_code ANREFH A

4.5 MNHE—EHALTFEARS
K ESC 147 5] S 75 — BLAL T1% B

4.6 ‘safeop to op’ timeout

safeop 3] op (IFEHRIN, E I TGS IEY, A 75 S 750 M2 1O T B 2 I 28
ST, spi EE A

4.7 eeprom HJijin)

vl a] PLUBE IS #/E ESC [ eeprom 2l 25 U5 i) N E AN E S, 10 M/ eeprom NI 75 %L
F IR T ERAE AR (FHAFAERS 0x500 $230, % T Mk i), #ELL NI EtherCAT F 3
SRS 0x500 4 U5 iHFLR 22 45 PDI:
+ 1. 7E init -> preop i
e 2. {E init -> boot FE i, WHHAT boot IRFET
o 3. 7E ESI 30 U “AssignToPdi” Ju#, B init 7, TS AR AT 4 pdi
SSC J5hd o5 #AE eeprom ek %L, {fRE ‘ESC_EEPROM_ACCESS SUPPORT’ J5,
R
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