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g5 i WK € SLEL N AWStudio BB EAIHLIIECE, AT BLE SO BN 251 .
i
/S RERRAE
#pragma pack(push, 1)

typedef struct {
uint8_t mapping[2];
uint8_t pad[30];

} ZIOC_E0800_o;

typedef struct {
float val[8];
} ZIOC_E0800_i;

typedef struct {
uint8_t mapping[4];
uint8_t pad[28];

} ZIOC_E0008_i;

typedef struct {
float val[8];
} ZIOC_E0008_o;

typedef struct {

Z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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uint8_t mapping[4];
uint8_t pad[12];

} ZIOC_E0004 _i;

typedef struct {
float val[4];
} ZIOC_E0004 o;

typedef struct {
ZIOC_E0800 o zioc e0800ai;
ZIOC_E0004 o zioc e0004ai;
ZIOC _E0800 o zioc e0800ail;
ZIOC _E0004 o zioc e0004ail;
ZIOC_E0800 o zioc e0800aul;
ZIOC_E0008 o zioc e0008au;

} proc_img o;

typedef struct {
ZIOC_E0800_i zioc_e0800ai;
ZIOC_E0004 i zioc_e0004ai;
ZIOC_E0800_i zioc_e0800ail;
ZIOC_E0004 i zioc_e0004ail;
ZIOC_E0800_i zioc_e0800aul;
ZIOC_E0008 izioc e0008au;

} proc_img i;

#pragma pack(pop)

4.4 EuGIEH
4.4.1 FI/HITEE
WIAa A T3l P ) 4 Jmy AR
11 WIS R 55
LOG_RET(ret, EcatMasterLibInit(ECAT NULL));
if (ECAT FAILED(ret)) return -1;

4.4.2 Mg Euh

QU ki, FOEX MR O (RS RA —A ECAT 1, iZZ AR, W E T
TEIJE 3, LA R B JH P ) ENTBC 8OO FER 42, BRI test.xml

e

memset(&m, 0, sizeof(m));

m.ctx.NICO = ECAT ETHO;

m.ctx.ENI = "test.xml";
z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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m.ctx.MainCycleTimeUs = 0;

m.ctx.SubCycleTimeUs = 0;

m.ctx.AutoRecoveryTimeoutMs = 0;

m.ctx.RpcServerPort = RPC_SERVER PORT;

ret = EcatSimpleStart(&m.ctx);

if (ECAT_FAILED(ret)) {
_ERR_("EcatSimpleStart failed: ret=%d", ret);

return -1;

4.4.3 &8 PDO [EliF
WE PDO [Alif e &, Fubox e i Az R0 s, A HE5m ANt PDO S5 1R it 4
B EE, 1 EEHTIEERE,
/I ¥ & PDO [Ali
EcatSetExtCtrlTaskHandler(m.ctx.Master, (EcatExtCtrlTaskHandler)ecat master_task, &m);

4.4.4 XEIR

FIE SR —A 50 PRI LFERKINAT, EtherCAT JEFF, DHIHk 342 n] DL R flf— 16
A RO, etz 5 245

/¥ TR SR 2R, AR SeSN 50

struct sched param sched;

sched.sched priority = 50;
pthread setschedparam(pthread self(), SCHED FIFO, &sched);

I %
while (getchar() !="e') usleep(50000);

4.4.5 EtherCAT RASHIH#
13K EtherCAT Mk VI HuIRAS

bool ecat_master request_state(ecat master t *master, ECAT BYTE state, int retry)

{
ECAT_RESULT ret;

ECAT BYTE query = EcatStateNotSet;

LOG_RET(ret, EcatRequestMasterState(master->ctx.Master, state));
if (ECAT FAILED(ret)) return false;

while (retry--) {
LOG_RET(ret, EcatGetMasterState(master->ctx.Master, &query));
if (ECAT FAILED(ret)) break;
_DBG_("request_state=%d, query_state=%d", state, query);

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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if (query == state) return true;

usleep(1000000);
}
return false;
}
I ENBRAERE, B B2 ] B
if (lecat_master request state(&m, EcatStateO, 30)) {
_ERR ("ecat master request_state(EcatStateO) failed!");
return -1;
}
4.4.6 B
IR R I, 7 R 8 ECAT Tl M5 AR & .
/IR

LOG_RET(ret, EcatSimpleStop(&m.ctx));
LOG_RET(ret, EcatMasterLibEXxit());

4.5 [EFRHIEE PDO #iiE

PDO #4552 5 AT AFE [0 o6 £ kAT o 1 T 3RATHC B 7 mi B 5, TRtk m ] R
BT EME R S, B oy s 5 BdE T,
static ECAT RESULT ecat master_task(ecat master t *m, proc_img i *pi, proc_img o *po)
{
static uint64 t loops = 0;

loops++;

for(inti=0; 1 <4; i++) {
po->zioc_e0004ai.val[i] =4.7 * (i + 1);

H

for(inti=0; 1 <4; i++) {
po->zioc_e0004ail.val[i] =4.3 * (i+ 1);

H

for(inti=0;1<8§; i++) {

po->zioc_e0008au.val[i] = 0.8 * (i+ 1);

if(loops % 1000 == 0) {
I T ER NS
printf(" Analog inputs:\r\n");
for(inti=0;1<8§; i++) {
printf("ZIOC-E0800AI ch[%d] = %.6f\r\n", i, pi->zioc_e0800ai.val[i]);
}

for(inti=0;1<8§; i++) {

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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printf("ZIOC-E0800AI1 ch[%d] = %.6f\r\n", i, pi->zioc_e0800ail.val[i]);
}
for(inti=0;1<8§; i++) {
printf("ZIOC-E0800AU1 ch[%d] = %.6f\r\n", i, pi->zioc_e0800aul.val[i]);
}
I FTEN R A B
printf(" Analog outputs:\r\n");
for(inti=0;1<4; i++) {
printf("ZIOC-E0004AI ch[%d] = %.6f\r\n", i, po->zioc_e0004ai.val[i]);
}
for(inti=0;1<4; i++) {
printf("ZIOC-E0004AI11 ch[%d] = %.6f\r\n", i, po->zioc_e0004ail.val[i]);
}
for(inti=0;1<8§; i++) {

printf("ZIOC-E0008AU ch[%d] = %.6f\r\n", i, po->zioc_e0008au.val[i]);

4.6 STERBUES

#include <stdio.h>
#include <stdlib.h>
#include <stdbool.h>
#include <stdint.h>
#include <string.h>
#include <unistd.h>
#include <time.h>
#include <math.h>
#include <pthread.h>

#include "ecat/zecm_zh.h"

i

#define _ MSG_(flt,fmt,args...) printf(flt ": %s<%d>: " fmt "\n", PRETTY_FUNCTION__, LINE , ##args)
#define INF (fmt,args...) MSG ("INF", fmt, ##args)

#define  WRN_(fmt,args...) MSG_("WRN", fint, ##args)

#define ERR (fmt,args...) MSG_("ERR", fmt, ##args)

#define DBG (fmt,args...) MSG ("DBG", fmt, ##args)

#define BREAK IF_FAILED(ret, expr) { ret= (expr); if (ECAT_FAILED(ret)) { ERR_(#expr " failed: err=%d",
ret); break; } else { INF (#expr " succeeded"); } }

#define LOG_RET(ret, expr) { ret = (expr); if (ECAT_FAILED(ret)) { ERR_(#expr " failed: err=%d",
ret); }else { INF (#expr " succeeded"); } }

#define ARRAY SIZE(a) (sizeof(a) / sizeof(a[0]))

#define BIT_STR(v,i) ((v).bi? (""#i):"")

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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T T T )

I &R E S5

#define ECAT ETHO "zecm("

#define RPC_SERVER _PORT 5000 11 FEIS BT R G S

i
/TR
#pragma pack(push, 1)

typedef struct {
uint8_t mapping[2];
uint8_t pad[30];

} ZIOC_E0800_o;

typedef struct {
float val[8];
} ZIOC_E0800_i;

typedef struct {
uint8_t mapping[4];
uint8_t pad[28];

} ZIOC_E0008 i;

typedef struct {
float val[8];
} ZIOC_E0008_o;

typedef struct {
uint8_t mapping[4];
uint8_t pad[12];

} ZIOC_E0004 i;

typedef struct {
float val[4];
} ZIOC_E0004 o;

typedef struct {
ZIOC_E0800 o zioc e0800ai;
ZIOC_E0004 o zioc e0004ai;
ZIOC _E0800 o zioc e0800ail;
ZIOC _E0004 o zioc e0004ail;
ZIOC_E0800 o zioc e0800aul;
ZIOC_E0008 o zioc e0008au;

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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} proc_img o;

typedef struct {
ZIOC_E0800_i zioc_e0800ai;
ZIOC_E0004 i zioc_e0004ai;
ZIOC_E0800 _i zioc_e0800ail;
ZIOC_E0004 i zioc_e0004ail;
ZIOC_E0800_i zioc_e0800aul;
ZIOC_E0008 izioc e0008au;

} proc_img i;
#pragma pack(pop)

W
XAk
typedef struct {

ECAT_SIMPLE_START CONTEXT ctx;

} ecat_master t;

bool ecat master request_state(ecat master t *master, ECAT BYTE state, int retry)
{

ECAT RESULT ret;

ECAT BYTE query = EcatStateNotSet;

LOG_RET(ret, EcatRequestMasterState(master->ctx.Master, state));
if (ECAT FAILED(ret)) return false;

while (retry--) {
LOG_RET(ret, EcatGetMasterState(master->ctx.Master, &query));
if (ECAT FAILED(ret)) break;
_DBG_("request_state=%d, query_state=%d", state, query);
if (query == state) return true;
usleep(1000000);
}

return false;

static ECAT RESULT ecat master_task(ecat master t *m, proc_img i *pi, proc_img o *po)

{
static uint64 t loops = 0;

loops++;

for(inti=0; 1 <4;i++) {

po->zioc_e0004ai.val[i] =4.7 * (i + 1);

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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}

for(inti=0; 1 <4; i++) {
po->zioc_e0004ail.val[i] =4.3 * (i+ 1);

}

for(inti=0; 1< 8§; i++) {

po->zioc_e0008au.val[i] = 0.8 * (i+ 1);

if(loops % 1000 == 0) {
LI S
printf("Analog inputs:\r\n");
for(inti=0; 1 <8§; i++) {
printf("ZIOC-E0800AI ch[%d] = %.6f\r\n", i, pi->zioc_e0800ai.val[i]);
}
for(inti=0;1<§; i++) {
printf("ZIOC-E0800AI1 ch[%d] = %.6f\r\n", i, pi->zioc_e0800ail.val[i]);
}
for(inti=0; 1 <4; i++) {
printf("ZIOC-E0800AU1 ch[%d] = %.6f\r\n", i, pi->zioc_e0800aul.val[i]);
}
/13T BV AR
printf(" Analog outputs:\r\n");
for(inti=0;1<4; i++) {
printf("ZIOC-E0004AI ch[%d] = %.6f\r\n", i, po->zioc_e0004ai.val[i]);
}
for(inti=0; 1 <4; i++) {
printf("ZIOC-E0004AIl ch[%d] = %.6f\r\n", i, po->zioc_e0004ail.val[i]);
}
for(inti=0; 1 <4; i++) {
printf("ZIOC-E0008AU ch[%d] = %.6f\r\n", i, po->zioc_e0008au.val[i]);

i
Ve Sk
int main(int arge, char **argv)

{
ECAT RESULT ret;

ecat_master_t m;

/¥ TR SIS 4eRE, LN 50
struct sched param sched;

sched.sched priority = 50;

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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pthread setschedparam(pthread self(), SCHED FIFO, &sched);

Il WIS 3R A5
LOG_RET(ret, EcatMasterLibInit(ECAT NULL));
if (ECAT FAILED(ret)) return -1;

/] JA Bk

memset(&m, 0, sizeof(m));

m.ctx.NICO = ECAT_ETHO;

m.ctx.ENI = "test.xml";

m.ctx.MainCycleTimeUs = 0;

m.ctx.SubCycleTimeUs = 0;

m.ctx.AutoRecoveryTimeoutMs = 0;

m.ctx.RpcServerPort = RPC_SERVER PORT;

ret = EcatSimpleStart(&m.ctx);

if (ECAT_FAILED(ret)) {
_ERR_("EcatSimpleStart failed: ret=%d", ret);

return -1;

I HENBRAEIRES, B RIS L
if (lecat_master_request state(&m, EcatStateO, 30)) {
_ERR ("ecat master request_state(EcatStateO) failed!");

return -1;

/I & & PDO [alif
EcatSetExtCtrlTaskHandler(m.ctx.Master, (EcatExtCtrlTaskHandler)ecat master task, &m);

I Exy

while (getchar() !="e") usleep(50000);

/B
LOG_RET(ret, EcatSimpleStop(&m.ctx));
LOG_RET(ret, EcatMasterLibExit());

return 0;

4.7 EFBITHR

JREREFP A, EuE VI E] Operation HAFIRES, JHIRITENIEE . Wl 4.11 JoR, A4S
REFE T

Forb, iy AR AUL FL O N R i RS DR R 1 A Y R B R B 2 N L YA
H, P, BN A S 0N 4T A E .

z LG ©2025 Guangzhou ZHIYUAN Electronics Co., Ltd.
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ZIOC-E0800AU1 5 ZIOC-E0008AU Jy i & 4m N B 2H , o 1 4 518 —»b—,
DA%y HH T R A N B — 3

Analog inputs:
ZIOC-EQ2E0AI ch
ZIOC-E@2BBAI ch
ZIOC-EQ2eRATI ch
ZIOC-E@RBBAI ch
ZIOC-EGRBBAI ch
; -EQ8A0AI ch
ZIOC-EG2E0AI ch
ZIOC-ERBBRAI ch
ZIOC-EQBEBAIL ch
ZIOC-EG2BBAIL1 ch
ZIOC-EQREAAIL ch
ZIOC-E@8BBAIL ch
ZIOC-EG80BAI1 ch
ZIOC-EQ200AIL ch
ZIOC-EGS2RBAIL ch
ZIOC-EQBBBAIL ch
ZIOC-E@8ERAUL ch
ZIOC-E@BEAAUL ch
ZIOC-E@BeAAULl ch
ZIOC-E@8B8AUL ch
Analog outputs:
ZIOC-EQRB4AI ch
ZIOC-EGRB4AT ch
ZIOC-EQRB4AI ch
ZIOC-EQRB4AI ch
ZIOC-ERBBRAAIL ch
ZI0C-EPBBAATIL ch

0.608473
18.424618
§9.870866
18.161586
9.554768
lo.481608
§.790624
16.241784
18.817651
18.083 )
18.821
18.6833358
18.022114
lg.@18919
1a.
18.821931
30.800367

3.201007

20.000000
20.0608800
20.000000
20 .00868880
20.000008
20.000000
208.00 5]
20. 10

ZIOC-Eqaesal ch
ZIOC-ER@esAU ch
ZIOC-EQGesAU ch
ZIOC-ER@BsAU ch

2.400000
3.200800
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