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2023/05/05 Version1.0 Initial release.
2023/10/24 Version2.0 Updated API.
2024/08/01 Version2.2 Updated API.
. Updated API information for 86Duino IDE 501.
. Change master to MDevice.
. Change Slave to SubDevice.
*  Add errGetCableBrokenLocation1() figure.
2025/03/20 Version3.0 . Adjust The Ecoder Reading Object of The Three-Axis Stepper
Motor Controller SubDevice (Affects encoder.read):
1. 60e4.0 ==> 502a.1
2. 68e4.0 ==>502a.2
3. 70e4.0 ==>502a.3
. Added functions for 3-axis stepper SubDevice.
. Corrected typos in multiple APl comments (Pages 34, 89,
162, 176, 182, 248-280)
. Fixed duplication and grammar in function descriptions.
. Updated UART-related notes for CIO Series.
2025/04/18 Version3.1
. Confirmed isSupportDC() applies to SubDevice.
. Fixed incorrect type: int writeSIl16 to int writeSII32.
. Renamed CIO series model from QEC-R11DFFG to QEC-
R11CFFG
. Merged duplicate descriptions of common API functions
2025/04/29 Version3.2

(e.g., attach(), detach()) into shared references.
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EtherCAT ( Ethernet for Control Automation Technology ) 2 —fEE % T %4 E B sTr0EA 7
E - Be—EeMEt: - ARMRERRTN  BEAEREFIEERSHEE  SFREARSETES
ECEAIEHI R4 -

EtherCAT RYEZEHFRENE :

=EBEFHE : EtherCAT BELMBSHZREEHER - BFRFBERNENLEE  BRSER
RUBDRTRLEE - ERARHIEG REERESTHERSS -

EERVIRR : EtherCAT BREIABEASEUREN - eAKR I EASHMAEHIR
B - BRRARREEAZKOBRBE -

FAAREE : EtherCAT IRAIRMRE - BEEEZMWEFREERER  LHEAEEMNRIEA
TH . UERESERENIEBIERATD -

ERAER ; EtherCAT REENS KBRS - BFEBINERRE - EANEEAARE
EEME -

EtherCAT EZERNIZEBEE - HaFAZES - EEES - RAXNRBLUKEIGERIRENEH
17 RELRRARKSNERERERINBMBARTE -
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1.1 F&HY QEC EtherCAT FEiL

QEC ( Quicker, Easier Control with EtherCAT ) 2F1 ICOP Frd%5fY EtherCAT FR AR - BEES
B4 - Bl MBS RSN - N4 QEC HIZEE - 15 EHRLEE -

QEC EIER—FAEAHR 86Duino Coding IDE 500+ Y EtherCAT FUh% %t - X#E EtherCAT i
EAZZ{E EtherCAT 7Lk 2 ERIBNRFEE - Bk 77 86Duino IDE PR EtherCAT BT -
QEC ZEILt1Z1E Modbus - Ethernet TCP/IP ~ CAN bus &ZE T 2£BHIHE - WO EBSMEH
C/C++ IENEBSREMABERE -

1.1.1 {+E= 86Duino IDE?

86Duino A FEIRIE (IDE) oJ&FRIERT FEZENEZE 86Duino FHEEREI QEC MDevice -
ZIRIEZIE Windows * Mac 0S X & Linux %4 - £ Java #R% - WEM Arduino IDE -
Processing * DJGPP KEMFIREEEFAIEMAL - IR MU FE -
https://www.qec.tw/software/ °

i
4Ny gRpuIND 10E

Arduino IDE Compatibility

Modified version of the Arduino IDE by DMP Electranics Inc.

QEC EIAFFHAECAY 86Duino IDE - tiZt—ER7%S 86EVA WEILRE LR - AEFEAEET
EtherCAT #IEHNSEERTE - HEXZETNEEERE :

o 1R EtherCAT 14

« [EA ENI EZ

e I EtherCAT Fih

« ECE EtherCAT 14

ESHMME - HSH B6EVA EATM -
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1.1.2 QEC EtherCAT FI5%218

EtherCAT EUAERESIERCEITINEH DM&P FREER Vortex86EX2 BRI L - ZRIEREHBELRR
ZR18 - EtherCAT EIAHEEEZE S AMIEESD - 2RI Vortex86EX2 RUMIE Z 4 _L#AT -

EMEE2EEL D
o EtherCAT FIEETE
o Eft C/C++ BRI TE - 84
o #MYRIENTE
o AHRSRETH
« RIEER (PDO ) EEUTHE
o FHY EtherCAT A9 CAN FEA1#: ( CoE) FEN T E
o X EtherCAT RUTEZTFHL (FoE) T E
o FEEEN (SI) FETE
o DEIIIEEE (DC) FEU T E
« EtherCAT FiLFEE
= #1T EtherCAT EXEZOFER
o PEHIE/BIOKBEERENIET - E3X EtherCAT 3 E

BLERTVEITN FreeDOS fFEE£4% - WiEA DJGPP FIRIRIEPHIRMA GCC #miZFasEITHRZ -
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1.1.3 WEREFE

EtherCAT FULERES(EREETTINE DM&P FT4ER) Vortex86EX2 EIER: L - sZEIEREHBEE LR
2048 - 0% E£%H (Master System) £ %47 (Slave System) - FEETHEIUMNIFFEZRA -
%ia €IRECIERE (Dual-Port RAM) B2 Sl (Event Interrupts) E1TZ#REHH -

BRHEEENEHZOT

« %% ( Master System )
o MITHEAER EtherCAT ERER
« HITEAZEN HMI AN ERER
- MITERENIKABERRER
- HiEARERSE

o fE%#R ( Slave System )
= BEH#TT EtherCAT X452

HRAZHERABNEETRAPNT - EBUEHRA LAY EtherCAT EIAFNIEAER R EIEMER
& - BERNAT EtherCAT E1A#Z/0 - 1EMELR EtherCAT RS [RIDHERRNREBE -

Vortex86EX2

EtherCAT MDevice Library

[ C/C++ Application ] [ Cyclic Interrupt ] CoE, FoE, etc.
N N

,L XML Parser ] [Process Data Image] Mailbox Services
ENI file (.xml) Cyclic
[Commands Acyclic Commands
v | v ]

[ Real-Time EtherCAT MDevice Core

N,

[ Primary Ethernet Driver ] [ Secondary Ethernet Driver ]
k N\ EtherCAT MDevice Firmware 4 /

Y y

Primary Ethernet MAC Secondary Ethernet MAC
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1.1.4 B2FERERIDHEF

AENFEZEHEZE L% PDO ERWNEY - EFR - (EFAEREAENE EtherCAT EIMRTE
BTN E L4 - MBI EtherCAT FINZOETHRIE AL -

2 EtherCAT FIH#Z/OHITE Process Inputs (BIB#HA) B - BERIKEREEEIFTE
HEAMIIE - Wigim A PDO ERIEHE DPRAM (BIRCIEE) -

# A User Application (&R AER) PEEM - EtherCAT IS O EEE—(E BEIM PER
(Cycllc Interrupt) ZAF 24 - EFRAUWNEIPEER - EWTT EtherCAT F LK EHPENZEIERZ
TERHA PDO Bt DPRAM BEF:CIEAS - WIUEREEMAY Cyclic Callback - [BIIE5ERL
BEBHLY PDO EREERIEETEE DPRAM - EIEIEBHHS - WARDEH EIERE -

LER - EtherCAT EihtzURIERAEEAENEADEREIERERD T
= EtherCAT FIHZ/O\FITZE Write Outputs (BAHL) FEERR - %Y PDO ERE DPRAM

BEEOXPEEEREHN DMA - WEAFE -

SBLEEHBLIBIANEIRAT - KR LD RET - BEREZ4 PDO BERAIEDH

|
Vortex86EX2 .
I
Master System I Slave System
I
User Application EtherCAT Master Library | EtherCAT Firmware
o .
User Cyclic Callback S - Cyclic Interrupt R <~ 1 Tasks within Cycle Time
N N
slavel.pdoRead(); ~) | Update Input PDO AN Process Inputs
slave2.pdoRead(); I - R Receive and process all cyclic frames.
L . Call User’s Cyclic Callback | "y
// User Application calculation. ' o User Application
1 1 Update Output PDO | Trigger a cyclic interruptand then
slavel.pdoWrite(); =% . wait for the user’s application task to
ite(): Lo lete.
slave2.pdoWrite(); -1 . Handle Acyclic Commands ! compiete
main() Memory T _o—p— _M_ Write Outputs
C/C++ Application | Send all cyclic frames.
master.begin(); . .
maste .attach((O, master) : State Management and Acyclic
slave2.attach(1, master); Process Data Image - Send
State machine management and
o ttachCyclicCallback() ! process queued acyclic commands.
master.attachCyclicCallback(); . . .
e ) ), Mailbox Service (CoE, FoE, etc.) 1/ IDLE
task1(); XML Parser I
1
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EtherCAT il EEMREE A ETG.1500 & - EF [ WitE EtherCAT FULBRAZEIFRVEERI - UEFR
SETEFIRRIINEEY - FIE LN D IRIT % -
RELRET - EER FME EUREA
o Class A : 2% EtherCAT 14
o Class B : &/]\f{t EtherCAT FI&
PUFi#%5RAH Class A ~ Class B - UK TR QEC EIh 7 ERIINEELLE -
1.2.1 INEESR
FH a5 AR
o shall &R "WHE
o should &R " Liﬁ J
e may T~ "SR .
e 0 FN"XHE,
INBERTE [SEFLE Class A Class B QEC FEih
Basic Features
shall if ENI import
Service Commands | Support of all commands 0
support
Use IRQ information from SubDevice in datagram
IRQ field in datagram should should -
header
SubDevices with Support SubDevices with and without application
shall shall 0
Device Emulation controller
EtherCAT State
Support of ESM special behavior shall shall 0
Machine
Checking of network or slave errors, e.g. Working
Error Handling shall shall 0
Counter
VLAN Support VLAN Tagging may may =
EtherCAT Frame
Support EtherCAT Frames shall shall 0
Types
UDP Frame Types Support UDP Frames may may =
86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 7
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Cyclic PDO
Multiple Tasks

Frame repetition

Online scanning

Reading ENI
Compare Network
configuration
Explicit Device
Identification
Station Alias

Addressing

Access to EEPROM

Support Mailbox
Mailbox Resilient
Layer

Multiple Mailbox
channels

Mailbox polling

SDO Up/Download

Segmented Transfer

Complete Access

SDO Info service

Emergency Message

PDO in CoE

EoE protocol

Process Data Exchange
Cyclic process data exchange
Different cycle tasks. Multiple update rates for PDO
Send cyclic frames multiple times to increase
immunity

Network Configuration
Network configuration functionality included in
EtherCAT MDevice
Network Configuration taken from ENI file
Compare configured and existing network
configuration during boot-up
Identification used for Hot Connect and prevention

against cable swapping

Support configured station alias in SubDevice

Support routines to access EEPROM via ESC
register
Mailbox Support

Main functionality for mailbox transfer

Support underlying resilient layer

Simultaneous Mailbox protocol transfer to one
device

Polling Mailbox state in SubDevices

shall

may

may

ICOP Technology Inc.

shall

may

may

at least one of them

at least one of them

shall

should

may

shall

should

may

Read shall / Write may

shall

shall

may

shall

CAN application layer over EtherCAT (CoE)

Normal and expedited transfer

Segmented transfer

Transfer the entire object (with all sub-indices) at

once

Services to read object dictionary
Receive Emergency messages
PDO services transmitted via CoE
EoE
Services for tunneling Ethernet frames. includes all

specified EoE services

shall
shall

shall

shall
shall

may

shall

shall

shall

may

shall

shall
should
should
(shall if ENI
Import
supported)
should
shall

may

shall if EoE

support

86Duino — EtherCAT Library API 13 3
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Virtual Switch

EoE Endpoint to

Operation Systems

FoE Protocol

Firmware

Up/Download

Boot State

SoE Services

AoE Protocol

VoE Protocol

DC support

Continuous
Propagation Delay
compensation
Sync window

monitoring

via MDevice

MDevice Object

Dictionary

Virtual Switch functionality shall
Interface to the Operation System on top of the
should
EoE layer
FoE
Support FoE Protocol shall
Password, FileName should be given by the hall
sha
application
Support Boot-State for Firmware Up/Download shall
SoE
Support SoE Services shall
AoE
Support AoE Protocol should
VoE
External Connectivity supported may

Synchronization with Distributed Clock (DC)

Support of Distributed Clock shall
Continuous Calculation of the propagation delay should
Continuous monitoring of the Synchronization

should

difference in the SubDevices
SubDevice-to-SubDevice Communication
Information is given in ENI file or can be part of any

other network configuration Copying of the data

can be handled by MDevice stack or MDevice's shall
application
MDevice information
Support of MDevice Object Dictionary (ETG.5001
should

MDP sub profile 1100)

ICOP Technology Inc.

shall if EOE
support
should if EOE
support

shall if FOE
support

should

shall if FW
UP/Download

shall if SoE
support

should

may

shall if DC

support

should

should

shall

may

86Duino — EtherCAT Library API 13 3
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1.3 IEERFZTEH

1.3.1 EB#&TLER (Cable Redundancy)

EtherCAT ZBAETEREIR EtherCAT Bl A MBI EEENERTAERITEFEISEENNET] - &
BIURRARICIRELRE - JE@EF - MR—IRSEREMISER - »—IREEBEEDTERF
ARERA B EREET - EAEILERIBIR © EtherCAT WERIBIEAES] - SAREMIR/D 7SI E IR
5 RBERFVISEN -

PUNSIE=E1E1R - AEHREEN MEBEEREER - E I REKEINTEREBEER - L
RIELEI5 =7 B EtherCAT EIEIEHISSHIESR -

o RARENLR

o TEIRERE 7 EIRVAEES AR ENAR

o FIREATRIALRE Z BRIAR RS AR EN 4R

B 7TERGE - ACGRALUMRERRY
o (RERBEFEHASRE (Cycle Time) % 125 f{# (us) °
. BRFIBUHIGEEEEERHA PDO (L PDO)  SEXEBEBA—EHIERER  HEE
BRI TIEET&eE (WKC) #&1Em 1 -
o 1RE% EtherCAT MIEPHA 6 BEHRILERE - FUIHAE TF5t8les (EWKC) & 6 -
o FiE:IE (Primary Port) EAEIEIEENIE (Secondary Port) SEEEEP T EIEZEEIEE
RIEE -
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tBiE—

FRADES AR N 2R

——>  Primary Frame Flow
-3 SecondaryFrame Flow

EtherCAT
SubDevice

Primary Port

EtherCAT
SubDevice

Secondary Port

ICOP Technology Inc.

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

o EEBMIBREEHE - FEREBERBAIBEW - ILHEWTIFETE=ZRS 6 -
o EEBEMEZHNEESE  RSREEBMIBEI  WHEN TSRS 0

« RAEHEW T FTERERNNETFIEE
AR - RIS EERETE -

- HEEHENTFTEES 0 EAREEER

Cycle Time
: 125 ps : : : :
g’ O Ord o Ord e
Prima ry WKC =6 WKC=6 WKC=6 WKC=6 WKC=6
Frame Flow
_____ T
Secondary
WKC =0 WKC=0 WKC =0 WKC =0 WKC=0
Frame Flow

86Duino — EtherCAT Library API 13
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BIR_ : WCIL R E Z ERIAD RS AR EN 4R

FEEINERE 3 FEILRE 4 ZEINIRMAIEAR

o EAMFHRFRRER  TEEELETE  ZTEUSSEREEN (N=0~ ZEEH) -

. HTERE—EREFRB o F3EE0sEER SyncManager Watchdog ERIZE Mi#EA SAFEOP
ZEREFEL -

——>  Primary Frame Flow
-3 Secondary Frame Flow

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EIR % E 3 BEIRE 4 ZERYEESARERAR

o HEBRZENEHESREEEAREW - ZFERLIFTEEER 3 -

o EEBEMEZRHNEESESUHFERENREW  ZHENTIFTHRTS 3 -

« EBREHERITIFETHE/NRIAZIIE &= - ﬁﬁ1%}7§i’%ﬁ’75’\311’ﬁ§+§ﬂ””7tﬁi\‘ 0 EERMIETF
REZBRE FBEEPEUHSHE  RItFESEHEEEENEETEHER -

Take out the cable between

Cycle Time Slave 3 and Slave 4.
125 ps .
—DiE D€ >€ >:
Primary WKC 6 WKC =6 WKC=3 wKC=3
Frame Flow :
————— -——————F—————-!—zz--h——————l-—————-I———————'
Seconda i i i
ry WKC=0 WKC =0 :NXC\/C‘G WKC=3 WKC=3
Frame Flow :
Case 1l s
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BIR = UL 1EUh 7 R ASES AR i 4R

FEEILEMEINEEE 1 ZREWRARE

o EAMFHRFRRER  TEEELETE  ZTEUSSEREEN (N=0~ ZEEH) -

. HTERE—EREFRB o F3EE0sEER SyncManager Watchdog ERIZE Mi#EA SAFEOP
ZEREFEL -

=——>  Primary Frame Flow
-3 Secondary Frame Flow

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

EtherCAT
SubDevice

FIREEIRRE 1 ZREAIM RS ARERAR

o HEBERBINETHERHIZERK -

. REEEMEZLNFEESSZHEREENREW - ZHENWITIFTH=RS 6 -

« HREHEEEXR MEEFENIIEEESRMETFETEE  EARIHNEARIEEE 1
ZERE FREERPESES - RIS RIEEIE -

Take out the cable between

Cycle Time Master and Slave 1.
125 ps : : :
<€ D€ —D DD D!
Primary WKC =6 WKC =6 : '
Frame Flow :
s S e B T TR
Secondary PN x Cycle
WKC=0 WKC =0 : WKC=6 WKC =6

Frame Flow :

: Case 1l :

86Duino — EtherCAT Library API 13 FR7ZA.3.2 - 2025 F 4 B 13



ICOP Technology Inc.

1.4 REEFF(E (Benchmark)

EtherCAT 2— USRI MEZHNIRGAERIN - € FESERLTHNERT - BE T ZHENR

MR SIEGARELEK -

HERERBEY  FHRERESIRTITNLIERSE !
. EEXEFRAIEHEIARE
o EEXEFEASWEIEER (Process Data)
. EEZIEFZM EtherCAT HILEKE

M - BTG —{E EtherCAT ZIEZERSEAENEATK - BEFLUNMEGERENHBBERE
R -

141 RBEEH
DT RZHEEREFE EtherCAT 2ATERMONEE - LURBHREMSEE

- HWBERRE
FTEBBRIENEEHIITE -

c  EMREHE=E
ZRNEETENERIEE  SEFRENSEN 03 £ 1 MF AUTEE -

o TFTREREEENITT/HE (Process Data Bytes)
REMBHNENRE -

e  HIEFEERDLER ( Synchronous Mode )
2% EtherCAT UL ETEREA T EIENEERRS] -

o EIARIETEREE
EtherCAT XIRMEAERFEBHRE - TRERIBE - HURIORREERESHE -
RERBENER CEEEREEFAR -

B
T
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1.4.2 RI=EINEE

HREHIBEEKRR EtherCAT ERHMS @ #1 =-HHH?—“F'WQ\’%ﬁ”ﬁ%EEE’\JE%@‘EFfrnE'E%fi - A BE
/DIEHEARIE) ( Cycle Time Jitter )« £ QEC EUhEtied - BHAREWEI D AIUERE - BERZERE
EARENEE - WP

Process Inputs
Receive and process all cyclic frames.

S Write Outputs
Send all cyclic frames.

SMAS State Management and Acyclic Send
State machine management and process queued acyclic commands.

User Application
App User’s application task. To do some calculation by input process data, and create
values of output process data.

RN BEEI N - BHEAZIEBNEFEW :
o [EIZ#EH A ( Process Inputs )
EEBHARGRNE—EEF - BB EtherCAT MDevice a?] ST - BB EIREIYEIE
B Wik ARIEER (Input Process Data ) X R M ARER

. (FERAEEMAEIL (User Application)
EtherCAT FULhFRE =M E A FAE L BEAMDER ( Cyclic Interrupt ) - ERAERF@MARIEE
Bt BB E I RE  EBEAEEEN —BHNEEER - g - 24aE
FR&EFEMAEY Cyclic Callback - FAZE O E IEFEREHIRFEEHES EtherCAT RIGEEETTIR
£ - 1BZ  FREBKRBEHNE L EEER (Output Process Data ) E AL ERE - T4
ELIERE - EFHEERRLEIEAEIES - W& EtherCAT EULFEE | FREBEEARE
NHTTE

o EABIL ( Write Outputs )
EtherCAT FULFREEHENRIE XA OIENARE - HITIER - ZEXREBEATRED
R EIBERFT B EtherCAT WBHMEEERIE  WREEMBFE
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CPUTasks'. ap |81 smas .4—»'. App -

DMA
Memory

EtherCAT
Network

-
'

ICOP Technology Inc.

IPEAJEIEHA{EE ( State Management and Acyclic Send )
therCAT FihFEEESEEIARFB AN
- BUWEIERIE - IR EEIFEIE RS ( AW . Mailbox + CoE )

' Ipie

v
4

Cycle Time

User Application

|
I. App . SMAS

cE—EET - BF EtherCAT iREEHAITIE]

I
'3 o~ B

Acyclic Frame

State Management
and Acyclic Send

IDLE I

86Duino — EtherCAT Library API {5 F3 3=
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143 REHER

VSN

0

ICOP Technology Inc.

AGERZEEEZERR L - REARDBHRRELERE 5 BIEIEEETROMEEAR -

E 5 ERILEED AR

QEC-ROODCAD : 12 FEEMIEmA - 4 BEEUH D
QEC-ROODACD : 4 FSEINIEA ~ 12 BEEUH D
QEC-RO0DS88D : 8 FREMIEA - 8 BEEUH L
QEC-ROODOFS : 16 &l

QEC-ROODFOD : 16 BEEfumA

TFREENT :

A

BRIEER : Vortex86EX2 600/400 MHz
EZ£ %47 : FreeDOS

Am=%zs . GCC8.3.0

B & & ( Payload ): 60 Bytes

20 E BRI A 125 #F) (us)

RUARIEEEREE (Acyclic Transfer)

MDevice Function min. avg. max.
Measured cycle time. 124.90 124.92 125.09
Process Inputs. 6.36 7.26 10.81
Write Outputs. 7.22 7.35 11.89

State Management and Acyclic Send. | 2.46 2.48 34.89

ARFRIFBEEEH -
BWEAK SDO ML RESER 769.48 -

MbDevice Function min. avg. max.
Measured cycle time. 124.85 124.86 125.12
Process Inputs. 479 4.88 9.80
Write Outputs. 7.91 8.08 14.06

State Management and Acyclic Send.  2.47 60.55  96.30

86Duino — EtherCAT Library API 13 3
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B. RREBHIGE S 250 1UF> (ps)

RUAIEBEE S -

MDevice Function
Measured cycle time.
Process Inputs.
Write Outputs.

State Management and Acyclic Send.

ARFRIFBEEEH -

min.
249.92
5.99
7.90
2.33

F¥WE&EA SDO T EEES 1409.11

MDevice Function
Measured cycle time.
Process Inputs.
Write Outputs.

State Management and Acyclic Send.

min.
249.86
5.42
8.39
2.90

avg.
249.93
7.83
7.92
2.33

avg.
249.87
5.50
8.66
12.27

C. RREHIFE A 500 Wi (us)

RUAIEBEE S -

MDevice Function
Measured cycle time.
Process Inputs.
Write Outputs.

State Management and Acyclic Send.

ARFRIFBEEE -

min.
499.93
6.13
7.91
2.28

B¥WE&EA SDO T EEES 1657.79 °

MDevice Function
Measured cycle time.
Process Inputs.
Write Outputs.

State Management and Acyclic Send.

min.
499.81
5.71
8.84
277

avg.
499.93
7.91
7.98
2.34

avg.
499.83
6.01
9.04
123.89

ICOP Technology Inc.

max.
250.11
10.42
12.29
26.66

max.
250.19
13.03
13.27
22715

max.
500.08
10.26
12.50
35.17

max.
500.19
14.03
14.14
474.36

86Duino — EtherCAT Library API 13 3
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D. s EHERRRES 1000 Wi (ps)

RUAIEBEE S -

MDevice Function min. avg.
Measured cycle time. 999.95 999.96
Process Inputs. 6.57 8.29
Write Outputs. 7.99 8.01

State Management and Acyclic Send.  2.32 2.33

ARFRIFBEEEH -
BMWEHEKX SDO mTRESES 999.99 °

MDevice Function min. avg.
Measured cycle time. 999.93 999.94
Process Inputs. 6.42 6.60
Write Outputs. 10.32 | 11.57

State Management and Acyclic Send. 9.15 345.94

max.
1000.07
10.11
11.72
34.71

max.
1000.08
9.18
14.03
593.68

ICOP Technology Inc.

86Duino — EtherCAT Library API 13 3
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1.4.4 EHIENE

VUM Bpe s g 2= - RIS ErB RS 1000 M -

#tinclude <Ethercat.h>

EthercatMaster master;

void setup() {
Serial.begin(115200);

EthercatMasterSettings settings;

EthercatBenchmark benchmark;

master.readSettings(&settings);
settings.EnableBenchmarkMeasurement = 1;

master.saveSettings(&settings);

if (master.begin() < 0) {
Serial.println("ERROR: master.begin() failed.");

return;

// Start EtherCAT with a cycle time of 1000000 ns (1ms)
if (master.start(1000000) < 0) {
Serial.println("ERROR: master.start() failed.");
master.end();

return;

delay(30000); // Delay for 30 seconds to collect benchmark data

master.getBenchmarkResult(&benchmark);

Serial.println();
Ser‘ial o pr‘intln ( " | e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e | " ) ;
Serial.println("| [C]  Cycle Time. (min/avg/max) [usec]: ");

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B
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Serial

Serial.

Serial.

Serial

Serial.
Serial.

Serial.

Serial.
Serial.

Serial.

Serial

Serial.

Serial.

Serial

Serial.

2);

Serial

Serial.
Serial.

Serial.

Serial.

.print(" "); Serial.print(benchmark.CycleTime.min / 1000.0, 2);

print(" / "); Serial.print(benchmark.CycleTime.avg / 1000.0, 2);
print(" / "); Serial.println(benchmark.CycleTime.max / 1000.0, 2);

-println("| [P]  Receive PDO. (min/avg/max) [usec]: ");

print(" "); Serial.print(benchmark.ReceiveCyclicFrame.min / 1000.0, 2);
print(" / "); Serial.print(benchmark.ReceiveCyclicFrame.avg / 1000.0, 2);
print(" / "); Serial.println(benchmark.ReceiveCyclicFrame.max / 1000.0, 2);

println("| [S] Send PDO. (min/avg/max) [usec]: ");
print(" "); Serial.print(benchmark.SendCyclicFrame.min / 1000.0, 2);
print(" / "); Serial.print(benchmark.SendCyclicFrame.avg / 1000.0, 2);

.print(" / "); Serial.println(benchmark.SendCyclicFrame.max / 1000.0, 2);

println("| [AS] Process Acyclic. (min/avg/max) [usec]: ");

print(" "); Serial.print(benchmark.ProcessAcyclicFrame.min / 1000.0, 2);

.print(" / "); Serial.print(benchmark.ProcessAcyclicFrame.avg / 1000.0, 2);

print(" / "); Serial.println(benchmark.ProcessAcyclicFrame.max / 1000.0,

.println("| [App.] User Application. (min/avg/max) [usec]: ");

print(" "); Serial.print(benchmark.UserApp.min / 1000.0, 2);
print(" / "); Serial.print(benchmark.UserApp.avg / 1000.0, 2);
print(" / "); Serial.println(benchmark.UserApp.max / 1000.0, 2);

pr‘intln ( " | B aseE=ase=as === === == | " ) ;

void loop() {

I oo
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1.4.5 EtherCAT XINBEHA BIAVEIED ( Jitter )

% EtherCAT FIHEXBEMFERMEENRE - 2EH%ES DC SYNCO ( A FEMNED
5% 0)-
e = hH : https://youtu.be/0888jD4XUsY?si=Nal9gsafyA1D2DIK
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1.5 [

£ EtherCAT WP - MBENRIGERE ZENKERERL 2518 EtherCAT WCILFREZEHIZ (ESC) F
5381V IF§8 (Distributed Clocks, DC) EET2REIR - DUBREE A FARIRE —24 -

BE - HEPE—ERE DC ENEEKREZFRAMNSERE - FRELSHMER DC I
FERVTLIAERE - BRI ER AR - 2R " DEGEUSE , &6 -

IRQ SYNCO SYNC1

Process Data Distributed Clocks
Interface Unit

EtherCAT SubDevice Controller (ESC)

Port 0 Port 1 Port 2 Port 3
) Y
4 4

PHY PHY

1 I

ESC A =R &H LA : IRQ - SYNCO A1 SYNCT - & ESC U{Z EtherCAT HEEAMIEIE -
IRQ MlfIE @ EREAMMIESIER (uC ) BEHASE - SYNCO A SYNC1 MIfzRIARY#E ESC o°£2 DC A
FANE TR - B TSl zm i LR - FAUE - E5EE EtherCAT fEIERBEARESH MIZH
g% (uC ) BIAZIEELINEE - EtherCAT XIE=1EETEI ;

e FreeRun

e SM-Synchronous

e DC-Synchronous
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1.5.1 Free Run &=z

EtherCAT EIAEAFFAE EtherCAT EIAZREZBHEABUNAMGRES - MEBMNBERKBEZE
VR - AEEMAERL - 0 NEFA/R - EtherCAT EIALRURIETS 1~ 1614 2 ~ 15 3 £ Ik n 1958
F[ENBHEE - B2 HHAYERE (Output Valid) 2 #HAS#HZFRME (Input Latch) A —2 -
It B R AEARBE L EZKBSRIER -

Time

>
>
MDevice Cycle Time
< N
EtherCAT |
MDevice :2 EtherCAT Frame % EtherCAT Frame % EtherCAT Frame % EtherCAT Frame
3 5 5 5
I SubDevice 1 Cycle Time
A
- Output Valid
SubDevice 1
Prepare Outputs Input Latch | Prepare Inputs
I SubDevice 2 Cycle Time
< >
A

SubDevice 2 —‘

I L SubDevice 3 Cycle Time

>
A A

SubDevice 3

n

|}

n

L}

u : .

™ SubDevice n Cycle Time N
SubDevice n H h T —‘ H —‘ —‘ ’7
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1.5.2 SM-Synchronous &I

= ESC mWRBHMUIHER - IRQ MUZEE—ME SM S (SM Event) - 5SS {41 A& 32 HIZ
# (UC ) PARHMBHAERANIAT - M NEAR - FREZVEINBHEHEEFE AT INBERAA
EROEIED - BIERREIEAZ - HNIERSEIBIEE (Propagation Delay) FUZFE - BREHEAIEIAE
BB EEBRKEIHE -

HRERFILLE  RIWKREZE SM SHNREZLIRRRE - ©2 SM-Synchronous R HIEL 15
EEREZED MR -

EBEREILREEHZE SyncManager 28 ¥ Ry Shift Time 3&E (0x1C32.3/0x1C33.3) - £l

o] EREFARIEEEN WMEAMEE (Output Valid) 2 B AHFRE (Input Latch) ¥75 - 24
M- ERFAERGTESETIERENERGREILE  SEREZEER LEEHESkEH

Time

A 4

Cycle Time

EtherCAT
MDevice

2 EtherCAT Frame £ EtherCAT Frame
5 5

I A A

SM Event

Output Valid
Prepare Outputs Input Latch | Prepare Inputs

SubDevice 1

SubDevice 3 T

SubDevice n T I ‘
Propagation Delay
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1.5.3 DC-Synchronous £

SYNCO =% SYNC1 MM =Z#R#E ESC 2 DC HEALFaRAIRE - BHMMEL SYNC FH - It
SHEHB TG R PBAENRNT - MWINEPIR - #ERPHEEFEERARTFE - B SM
SHNEEWRIBEM I EE T %A - {BZEIL DC-Synchronous =N - SYNCO H4ZLUEHH
HREE  FERIHHEERTENTE -

I/ SYNCO =42/ DC Efuﬁﬁﬁ’ﬁ?"‘ - BB IGEE 2B SYNCO SH 4T 2B RmIBRRH
= BILEAEEBMMEZ APRW/FPRW iSIEILFIBRIEERENAARE - HItEED
EETERMWELR (nanosecond) -

BT HEEBEZE SyncManager 281 (0x1C32.3/0x1C33.3) 89 Shift Time RE - BIOE: S
BFREN BmEARXEFE (Output Valid) 21 #i AHZFRE (Input Latch) M F RS E—RE
B

SR - EPHY Global Shift Time (EEREZIGE) NWEEZEZFEE - WHNWARSRUMEY
o TEMEFREBETHEUCEHRAMNEZE
o T N—IBHARBHAIM I EIEZE 2]
o MRBEAEM DC-Synchronous 73)% - OJEEHRZEH 1T Prepare Outputs Z1&EE :
o = SM SBHRLREE uC 1T Prepare Outputs
o & SYNC SH345E3 pC 1T Output Valid

Time

\ 4

Cycle Time

EtherCAT

MDevice :2 EtherCAT Frame g EtherCAT Frame
E 5

. !
€ >
I ! Global Shift Time '

SM Event T A
. — Output Valid —
SubDevice 1
Prepare Outputs Input Latch | Prepare Inputs

A A
SubDevice 3 i
SubDevice n B
Propagation Delay W h ﬁ I
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1E# R Global Shift Time ~A2ME—8 - M2 EREER

ICOP Technology Inc.

BRI BRI B P 1T -

- ]

E8%7%& DC-Synchronous 5/AZHNEZERE - 752 % ETG.1020 EtherCAT Protocol Enhancements -

86Duino — EtherCAT Library API 13
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EtherCAT B2— B ZRBARBBLEH 2 FAMEIR LE L LBEBEMBE - QEC EIEE—ELL
C/C++ BIER EtherCAT TISRIUE - HPEHEEIAIER] - BRKIAEKERRR - CiA 402 EILKE
$ARILAK QEC ZIEIRERERSAER - BLEARNMEEEPRERNEBE - MEEZE 7 RK
RyolERM -

EtherCAT MDevice part

EtherCAT SubDevice part

/\

QEC-Series SubDevice part

ELEFERIOI /=D :
o EtherCAT MDevice
EtherCAT MDevice B 1R HZS 1% HIE MR FILAHRREIRIFINGE - WA EtherCAT SubDevice
D IRHERIE EtherCAT RIAKEBERIFRHNWIEILTE -

e EtherCAT SubDevice
EtherCAT SubDevice E 7 IZHLEAR EtherCAT ULZEESERI - O/#{E PDO ~ CoE - FoE
ZINEE - WEE CiA 402 BARILESER -

o QEC-Series SubDevice
QEC-Series SubDevice Zf7RIIRHEES ICOP QEC A MEILEEERETIINGE - EFEHESE
DIEEE  BmEMNANETENES -
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2.1 EtherCAT MDevice

EtherCAT MDevice Bl ANMERM Y EEHEENFIMECEMIEIFRIC - BIRME T EEM EtherCAT
WIEIRIER T - f#t EtherCAT SubDevice B Y -

EthercatMaster 2 EtherCAT MDevice Bl 7> FIE—RIEER] - © 2L EtherCAT SRR R MIELR -
rERENSE -  HEFEaEsA TmdEt - ﬂEEELﬁh%zE”ﬁﬂﬁ?ﬁ CBEFFERER E B
HhESEHS - 7£ API ;5 - EthercatMaster $HRIIR B F UL WIGA(E « FULIEH] - FENHK UL E AR
BARIREY -

EtherCAT MDevice EZ EtherCAT SubDevice ZEIHIEZ24E % SFAEIR% (Association) - Bl
EtherCAT SubDevice In2fk$8 EtherCAT MDevice Iii - EthercatMaster BU$RRIREG U N B~ -

EthercatMaster <>

EthercatDevice Generic EthercatDevice CiA402

e  EthercatMaster B2 _FthercatDevice_CommonDriver ~ EZEaH %
_EthercatDevice_CommonDriver k%8 EthercatMaster -

e  EthercatMaster B2 EthercatDevice_CiA402 fE#RAH#RH% - EthercatMaster k%8
EthercatDevice_CiA402 -
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LTVBE
X2

begin()
end()
isRedundancy()

libraryVersion()

firmwareVersion()

readSettings()

saveSettings()

start()
stop()

update()
setShiftTime()

getShiftTime()

getSystemTime()

getWorkingCounter()

getExpectedWorkingCounter()

attachCyclicCallback()
detachCyclicCallback()

attachErrorCallback()
detachErrorCallback()
attachEventCallback()
detachEventCallback()

errGetCableBrokenLocationi1()

errGetCableBrokenLocation2()

evtGetMasterState()

getSlaveCount()

getVendorID()
getProductCode()

getRevisionNumber()

getSerialNumber()

getAliasAddress()
getSlaveNo()

RAA
aEtERAE
#Y81E EtherCAT ik
FRPRYIMA1E EtherCAT EIf
@& EtherCAT FULEBERIA 7R LER
ER1S EtherCAT FEIhEKTERRA
HUfS EtherCAT &EEiRA
EINE AT EtherCAT FULERTE
f#7% EtherCAT FILERTE
EHITEE & 0
BYE) EtherCAT Fih
{1k EtherCAT Fih
BHEBENEBIFERSEGS
& DC [EF LM Global Shift Time
Hi#S§ DC [ Global Shift Time
HY BHAR) A R ]
S Za1EM Working Counter 1&
HU/STEHARY Working Counter &
Callback #HE8 R
FIfMERAME Callback ERTL
FRFREEMEEAM Callback RT0
FIfifEsR Callback BTV
fRIREFR Callback BTV
FIf=E4 Callback BT
FRIRE Callback KTV
fEf87R Callback PHEUSERRME 1
fE#85R Callback PHUSERMUE 2
£S5 Callback FES
R EEMMARART
HUSAR FIRIERENEE
HSECEENME ID
RSEEEENERLTS

ﬂ Eﬂ

B
B

ISR ERERRIR AL
BHFT SRR EtherCAT RIAERERFR

*  Note 1 : bR FECIFEFHREIIFPIFEY -
*  Note2 : IS ETTES A OIMERIF -

EtherCAT FIhAkEE

ICOP Technology Inc.

Callback MENY

O O O o

O O O 0o o o o

86Duino — EtherCAT Library API 13 3
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LR 48
o H%a1{t
o 1EH
o Callback

o TEIREEE

ICOP Technology Inc.
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EtherCAT EILEZTE

ZANPEEWE=E 73 2
PR AR ES

0

o ERZEENRESE - EEReARBRSRIFTKR - DUNIEARRTE

I\

2 -

Ethercat
uint32_t

uint32_t
uint32_t
uint32_t
uint32_t
uint32_t
uint32_t

uint32_t
uint32_t
uint32_t

typedef struct {

DcSyncMode DcSyncMode;
StaticDriftCompensationFrames;

StateMachineTimeoutI2P;
StateMachineTimeoutP2S;
StateMachineTimeoutS20;
ScanNetworkTimeout;
StartMasterTimeout;
StartDeviceTimeout;

ErrorDetectWkcMultipleFaultsThreshold;

ErrorDetectMultiplelLostFramesThreshold;

EnableErrorBusReactionSyncUnitToSafeOp:1,
EnableErrorBusReactionSyncUnitToSafeOpAutoRestart:1,
IgnoreBiosOverride:1;

} EthercatMasterSettings;

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B
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DcSyncMode

FRE&1E : ECAT_MASTER SHIFT

£ DC-Synchronous #I{ T - S5—{E B DC NEEMHRILEBESIERARSERE - DIEDTHE
FHER DC WKEIEEE - A - SERREDTRIEREZBNRFRE - AE2 EtherCAT F
U - fERYA DC-Synchronous BN WERE - FILEEE2EEEBRM TG ILRE - FitE
ARSI EBRRE FRNFARIEREETRAREEERL -

LEELEMIER A !
o Fih{R#IEX (MDevice Shift Mode) - ECAT_MASTER SHIFT

‘h Ref-Clock —™ —™

MDevice SubDevice 1 SubDevice 2 SubDevice 3

o FUMARARSEELESERIE -
o FTAE DC MEMNKIAKER D RSERIE -

. #BBRBIERX (Bus Shift Mode) - ECAT_BUS_SHIFT

} Ref-Clock —™ —™

MDevice SubDevice 1 SubDevice 2 SubDevice 3

o ZERERLEFIMNZRFRME -
o FTAE DC MEMNKIARER D RSERIE
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StaticDriftCompensationFrames

YEEZ{E : 30000 - EEfI : frames

EtherCAT FIAEEZXZEE I ARMW = FRMW EREHEIE - LS ERENRFRE D&

4APRFAE DC MEEMHILEE -

StateMachineTimeoutI2P

Y8418 : 3000 - Bfi1 : =

AREEHETL Init ARAEEEIRZE Pre-Operational AREERVBAFASR -
StateMachineTimeoutP2S

FER{E : 10000 - EEf : =
TREEHETE Pre-Operational iAZR#8382 2 Safe-Operational ARRRAVEIRGHGR] -

StateMachineTimeoutS20

F85%1E : 10000 - BN : =
AREEHETE Safe-Operational AREE#EIE Operational ARRRRVEIRRIAGRS -
ScanNetworkTimeout

FEE{E : 5000 - Bfil : =W
AR ERRERE - IHR{FEE EthercatMaster: :begin() H#kfT -

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B
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StartMasterTimeout

FERR1E : 3000 - EEfil : =

R EN E IR ERAREE - B1F Thase °

£ EthercatMaster: :start() & - IS S W EKRIE) EtherCAT - LGE5 KA IS5 IR B 1 7 R ED 280
A Tsareup ° EtherCAT HRBBRREEANUT ¢

Tstartup Tbase + (TSubDevlce X NSubDemces)

B o Noyppevices s DRI EERE -

StartDeviceTimeout

FELRME : 500 - A ; E=H
SN IEEBEME EERBOERABEED 2 Towevice.

ErrorDetectWkcMultipleFaultsThreshold

¥ae1E : 3
FIEEREEWRIAN EtherCAT BRI EIPROTIFETHES - B2 BERIPAT - AISHBER -
EEBEERREB RIS R TEER - 8/ ECAT_ERR_WKC_MULTIPLE_FAULTS $5:RPER -

ErrorDetectMultipleLostFramesThreshold

¥ae1E : 3

FUEO]ER EtherCAT HERBRPMRSIIGEZEAMABZELNITEEREWEN - SHEE
K RIRGIHER - BEEERITENREBRILSHREER - K%
ECAT_ERR_MULTIPLE_LOST_FRAMES #&:2 P &f -
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EnableErrorBusReactionSyncUnitToSafeOp

F8581E : 0
BIE2HRE 1 B EHHEERERZEHIZSRNFEENREE EtherCAT AR5 - WHHETIE
EtherCAT AREE#EEHIAY FHEEFHE Sync Manager H3& -

EnableErrorBusReactionSyncUnitToSafeOpAutoRestart

FERRME @ 1

2 81127 EnableErrorBusReactionSyncUnitToSafeOp &% 1 A ENM - BILSEERS 1 £
1B =% ETG.1020 EtherCAT Protocol Enhancements BEZR Sync Unit BEIERTTA - BE)
EHEMEE Sync Unit - 1715 EtherCAT AREEHETIIR[E Operational AREE -

IgnoreBiosOverride
FERME 0

QEC EI4AFE BIOS $i#fF ¥ —L EtherCAT MRS E - FUSHER 1 RRRBE BIOS RY
EtherCAT ARS8 ; =& 0 BIARES - A BIOS &TE °
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2.1.1 FRERR

ERNE) EtherCAT EUEZAT - MALETHRIE - RRAEREZIBOIEENHARSE - LUnERE
R&EZTHEREX -

e begin()
e end()

¢ 1isRedundancy()

e 1libraryVersion()

e firmwareVersion()

e readSettings()

e saveSettings()
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begin()

an AR
HY51E EtherCAT ZEIf - IRHAIE _LFTA EtherCAT UL E - WG EtherCAT AREEMET)IRZE
Pre-Operational ARZE -
FEIA
int begin(EthernetPort eth = ECAT_ETH_O, const char *eni_filename = NULL);
28
* [in] EthernetPort eth
TREMR EtherCAT BN XA THE - ol#EIRI S
o ECAT_ETH_O : {Z1£H eth0 fF%& EtherCAT B/ THE ( FE&R
o ECAT_ETH_1 : ZfH eth1 {E% EtherCAT &/ TE
- ECAT_ETH_REDUNDANCY : R F#RIEHLE - eth0 B iEIR - eth1 REEBEANR
* [in] const char *eni_filename
EtherCAT Network Information (ENI) #2271 - BN AR INEZEN ENI BERS @ F2
5 EtherCAT Network Information ZE&fi - JFRE% NULL -

ERE

ElEFERUES - BERIEER 0 - RRICRTUATTAIS -
it

UEER = RPEZEVER T - ABERE callback ERITUHIFEAY -
gl

#include "Ethercat.h"
EthercatMaster master;

void setup() {
master.begin();
master.start(1000000); // cycle time set as 1 millisecond.

}
void loop() {
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end()

aHA
fRER#)9a{E EtherCAT FIAKE -

=R
=1

void end();

28

—
it
VARNY

ERE

—
VARNY

it

ICOP Technology Inc.

IEER T A ZBFENENY EthercatMaster: :begin() Z# BTt EthercatMaster::start() ZATH

17 - WERTUBEZETA T - ABEHE callback EAZUHIFAY -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
master.begin();
master.end();

}
void loop() {

86Duino — EtherCAT Library API 13 3
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isRedundancy()

an AR

28 EtherCAT EIAEESRIABARITERINEE -
FEIA

bool isRedundancy();

28

—

BEEE

C{EZ2ESRIA EtherCAT FILRBARITERINGE - BB true - RRERA ; E1E false - BIZRIR
RELA -

iEE

IR BTE R TINEIT EthercatMaster: :begin() Z#&MM - LR AIEHEET - Bo%E
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

void setup() {
Serial.begin(115200);
master.begin();
Serial.println(master.isRedundancy());

}
void loop() {
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libraryVersion()

an AR

H#S EtherCAT FIARKTIUEAIMRAERN -
FEIA

char *libraryVersion();

28

—

BEEE

[O]{5451E EtherCAT F LK FNERAFEMIER -
iEE

LER A IEFEZET, - HoJ#E callback HZ(HRIFAY -
£ 150

ICOP Technology Inc.

#include "Ethercat.h"
EthercatMaster master;

void setup() {
Serial.begin(115200);
Serial.println(master.libraryVersion());

}
void loop() {

86Duino — EtherCAT Library API 13 3
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firmwareVersion()

aHA

HR{S EtherCAT FNFfRAE -
=h?

AR/

char *firmwareVersion();

28

—
it
VARNY

ERE

[O1{E+5[0) EtherCAT ENEShRAFEAIER -

i-F
UEBR A RE AL INFATT EthercatMaster

: :begin() Z#&WIY

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

- WBERTUBIERET - Ho®

#include "Ethercat.h"

EthercatMaster master;

void setup() {
Serial.begin(115200);

master.begin();

}
void loop() {

Serial.println(master.firmwareVersion());

86Duino — EtherCAT Library API 13 3
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readSettings()

& AR
AEHVE AT EtherCAT FILHIREE -

=h?
=1

int readSettings(EthercatMasterSettings *settings);

* [in] EthercatMasterSettings *settings

15[ EthercatMasterSettings ERIAEBRIIETE - B EthercatMasterSettings £EIRJF AR

BA - 352 EtherCAT FULERTE °

YL

ElFfERAE - ELEESR 0 RRLERINMITHRI -

i FE:

L5 TCAZETE EthercatMaster: :begin() ZAISK EthercatMaster: :end() Z#&MIY -
gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup(void) {
EthercatMasterSettings settings;

Serial.begin(115200);
while (!Serial);

master.readSettings(&settings);
settings.DcSyncMode = ECAT_BUS_SHIFT,
settings.StateMachineTimeoutI2P = 3000;
10000;
settings.StateMachineTimeoutS20 = 1000;
5000;
3000;
2000;
master.saveSettings(&settings);

settings.StateMachineTimeoutP2S

settings.ScanNetworkTimeout

settings.StartMasterTimeout

settings.StartDeviceTimeout

Serial.println(master.begin());
slave.attach(@, master);

Serial.println(master.start(1000000, ECAT_SYNC));

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B
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void loop() {

86Duino — EtherCAT Library API 13
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saveSettings()

aHA
f#fF EtherCAT TILHIREE -

=h2
=1

int saveSettings(EthercatMasterSettings *settings);

* [in] EthercatMasterSettings *settings
15[ EthercatMasterSettings ERIAEBRIIETE - B EthercatMasterSettings £EIRJF AR
BB - 55258 EtherCAT EILEETE -

EEE

[OfEERLE - EEEES 0 RRIERHIAAITRID -

iEE:

LER TV AT EthercatMaster: :begin() ZHIEk EthercatMaster: :end() Z& Y -
g0l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup(void) {
EthercatMasterSettings settings;

Serial.begin(115200);
while (!Serial);

master.readSettings(&settings);
settings.DcSyncMode = ECAT_BUS_SHIFT,
settings.StateMachineTimeoutI2P = 3000;
10000;
1000;
5000;
3000;
2000;
master.saveSettings(&settings);

settings.StateMachineTimeoutP2S

settings.StateMachineTimeoutS20

settings.ScanNetworkTimeout

settings.StartMasterTimeout

settings.StartDeviceTimeout

Serial.println(master.begin());
slave.attach(@, master);
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Serial.println(master.start(1000000, ECAT_SYNC));

void loop() {
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2.1.2 EHIERD

EtherCAT EIEITCEATIRIHIEEIKE, - $VEIP EtherCAT BREMREREFENES -
FBEE AT, - SR TS @EE BRI - RRENAIISEE Y ENETERS0E
R -

e start()

e stop()

e update()

e setShiftTime()

e getShiftTime()
e getSystemTime()

¢ getWorkingCounter()

e getExpectedWorkingCounter()
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start()

Bz
BYE) EtherCAT Fih - BELEFRTAILAY SM ~ FMMU 1 DC E7F85 - Wi EtherCAT rkBE#t])iE
% Operational #AR8E -

=R
=1

int start(uint64_t cycletime_ns = @, EthercatMasterMode mode = ECAT_FREERUN);
28
* [in] uint64 _t cycletime_ns
EtherCAT #BHARSE - EtherCAT FESRARBUCEISREIBHIAMEERE - UEMREERHE
EIBIF B e - BEAESIM Y Cyclic Callback - B EtherCAT FILZEHIBE AR E &
ECAT_FREERUN_MANUAL - 5% callback %135 L o f o #52 WgAY -
* [in] EthercatMasterMode mode
EHZE EtherCAT EHIERET - BRABBERINFMRE - BRI -
a. ECAT_SYNC
b. ECAT_FREERUN
c. ECAT_FREERUN_MANUAL

ERE

EHEFERUE - ERIEESR 0 BRIERIMATRIN -
it

UEER = RPEZEVER T - ABERE callback ERITUHIFEAY -
gl

a. ECAT_SYNC
b. ECAT_FREERUN
c. ECAT_FREERUN_MANUAL
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a. ECAT_SYNC

2
User Application EtherCAT MDevice Librar/—_ ——
DPRAM

Callback() Cyclic Interrupt ‘ ‘ Tasks

Update Input PDO 3 Input PDO 1 Process Inputs

I/ User's calculation

Call User's Cyclic Callback. User Application

_y» Output PDO
5 Update Output PDO 6 i Write Outputs
main() Handle Acyclic Commands. (7 Acyclic Data ~—10 St Ve e
Acyclic Send

master.begin() \ /
master.attachCyclicCallback(Callback) "
master.start(1000000, ECAT_SYNC)
while (1) {
}
master.stop()
master.end()

)

IENREEESSANELRFEEYL - B~ - GRFEAREFIER  REPEIX -8
EtherCAT E)A2¥) EtherCAT ETIARKTUEMBIBEAMPET (8 2) & - §5F EtherCAT EIAR
I E[EIfE ACK (8 8)1%& - 7T N —{EENE -

HFEREDEM cyclic callback - RITEEHA M P ENRFZIFENUEZ callback - AL E 4 Fik - RE(E
FAETE cyclic callback FEENEHRINWMAREER - ETEE  stEHEHHEERNLEL - 2518
M EREEHEERZELE EtherCAT AR - LM im BN TG RAKNTK -

m

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {
/] ...

}
void setup() {

master.begin();
master.attachCyclicCallback(CyclicCallback);
master.start (1000000, ECAT_SYNC);

}

void loop() {
/] ...
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b. ECAT_FREERUN

User Application EtherCAT MDevice LibrarV-\ EtherCAT Firmware

Callback() Cyclic Interrupt | DPRAM | Tasks
4A
Update Input PDO 3A Process Inputs
. . Input PDO
/I User's calculation Call User's Cyclic Callback. User Application
SA Update Output PDO ——G A Output PDO Ll n3B==p Write Outputs
Handle Acyclic Commands.

main() “7 State Management and
Acyclic Data B-® Acyclic Send
master.begin()

master.attachCyclicCallback(Callback)
master.start(1000000, ECAT_FREERUN)
while (1) {

}

master.stop()

master.end()

IERBREAFELTNWEBNTER - MEFT/R - FARERNEFIRE - BEDR 3 BE T DI
e

[REZ7E EtherCAT FEEMEEEYE EtherCAT IARTEBERVBHIE T (P8 ) B UAEERS
JEEKTUEIE - MEEEET M —EEF - IMEXN T MEZRARIBIEF - SRBRDHE -
HIEAEDEEM cyclic callback - RITEEBHAM PER{IZSEMZ callback - ML ER 4A FA7R -

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {
/] ...

void setup() {
master.begin();
master.attachCyclicCallback(CyclicCallback);
master.start(1000000, ECAT_FREERUN);

void loop() {
/] ...
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c. ECAT_FREERUN_MANUAL

ICOP Technology Inc.

master.update()

}
master.stop()
master.end()

User Application EtherCAT MDevice Library R EtherCAT Firmware
main() update() Input PDO ‘ Tasks
_ 2A 1B
master.begin() Update Input PDO Process Inputs
3N Output PDO K
1A Update Output PDO " \ZB User Application
master.start(1000000, ECAT_FREERUN_MANUAL)
while (1) { Handle Acyclic Commands. |«g==4A Acyclic Data N Write Outputs
3B,
5A \ State Management and

Acyclic Send

IR ERSEELXRETHEBRNITEI - 22 ECAT_FREERUN RRHTEEZEER | AR
AEEBEM PETSRERT Process Data SEIBIFBHm< - MEVRAEREFEFY

EthercatMaster: :update() R5eR{ i T {F -

UESN - R IRV MR B EME D E - RUIC A=W cyclic callback © IEYNE T ARSRAIEEFIN -

ME 2B B R - WU Z BRE DA -

#include "Ethercat.h"
EthercatMaster master;

void setup() {
master.begin();
master.start(1000000, ECAT_FREERUN_MANUAL);

}
void loop() {

4l coo

master.update();

86Duino — EtherCAT Library API 13 3
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stop()

Bl

{Z1F EtherCAT =1 - 0% EtherCAT AREEMET]IRZE Pre-Operational #REE °
A

int stop();

28

—

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

LR T MBI T EthercatMaster: :start() ZEMI - IR BEERRT - FEERE
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

void setup() {
master.begin();
master.start();

master.stop();
master.end();

}
void loop() {
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update()

iR

FHIEEERNBEIFEGS - IR ESETE ECAT_FREERUN_MANUAL #EHE 0 RN EME -
A

void update();

28

—

ERE

e

LEER = A B B IN AT EthercatMaster: :start() B &KL EthercatMaster: :stop() ZAI
FA - IR AIEHEZET - Bol# callback R HEDY -

#5651

#include "Ethercat.h"

EthercatMaster master;

void setup() {
master.begin();
master.start(1000000, ECAT_FREERUN_MANUAL);

}

void loop() {
/...

master.update();

}
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setShiftTime()

an AR
#E DC EFTEHEN MTWEERZBFRE (Global Shift Time) - m%% SESNE S INT32_MAX -
EtherCAT EfeiS BEIGIEBENE - BRTERBEENESR - F2E2ED -
FEIA
int setShiftTime(int32_t nanoseconds);
28

* [in] 1int32_t nanoseconds

MERENZEHRBERD - BEUARY -

EEE
ClEEREE - EREES 0 R RIRAHMTHID -
e

IEER T A B FE R INFIT EthercatMaster: :begin() BER# 4T EthercatMaster: :start() & 5%
FERIN#IT EthercatMaster: :stop() BEAR#1T EthercatMaster: :end() AYIEN NIEAY - It
KT AIEAZET, - oIPIfE callback RIPIENY - BREZREEFEH -

g5l

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.setDc(1000000);
master.setShiftTime(250000); // 250000 ns
master.start(1000000);

}

void loop() {

/] ...
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getShiftTime()
iR AR
S DC BLER THZERBERER (Global Shift Time) - R EHREFBBNES - FSER

& -

=R
=1

int getShiftTime();

e |

ERE

CEEEREERE - BEUSRT -
it

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE
JURIENY - ISR AIEPRZES - oI iX callback BRI doIE0Y -
#i 5

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
slave.setDc(1000000);
master.start(1000000);

Serial.print("Global Shift Time: "); Serial.println(master.getShiftTime());

void loop() {
/]l ...
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getSystemTime()

aHA
S H BN 2 E - BT cyclic callback FER - DUERPIEVSH R A IS E R IETERE
HIEH -

=h2
=1

uint64 _t getSystemTime();

e |

ERE

EHEHETIBIMN R ARE -
it

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE
JURIENY - ISR AIEPRZES - oI iX callback BRI doIE0Y -
#i 5

#include "Ethercat.h"

EthercatMaster master;

uint64_t CurrentSystemTime;

void CyclicCallback() {

CurrentSystemTime = master.getSystemTime();

void setup() {
Serial.begin(115200);

master.begin();
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("Current System Time: ");

Serial.print((uint32_t)(CurrentSystemTime >> 32));

Serial.print(" ");
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Serial.println((uint32_t)(CurrentSystemTime & OXFFFFFFFF));

delay(1000);
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getWorkingCounter()

aHA
S HA
i B2

=h2
=1

i
B -

int getWorkingCounter();

28

EEE

[Cl{E B ATEHIAY Working Counter £fH -
i=F

HABY Working Counter 1& - 2327 cyclic callback PR - LIERFTEVENEBRIE

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -
gl

#include "Ethercat.h"
EthercatMaster master;

int CurrentWorkingCounter;

void CyclicCallback() {

CurrentWorkingCounter = master.getWorkingCounter();

void setup() {
Serial.begin(115200);
master.begin();
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("Current Working Counter: ");
Serial.println(CurrentWorkingCounter);

delay(1000);
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getExpectedWorkingCounter()

Bl
EV{SFEHAAY Working Counter £{18 -

=R
=1

int getExpectedWorkingCounter();

28

P
it
W\

EEE
[E{EFEHEARY Working Counter & -
i=F

ICOP Technology Inc.

LEER = A B FE B I 1T EthercatMaster: :start() HER# 1T EthercatMaster: :stop() HIIE

wu NN - BERREURBIEREZES - BJR callback ERFUHIFAY -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
Serial.begin(115200);
master.begin();

master.start();

Serial.print("Expected Working Counter: ");

4l coo

void loop() {
/]l ...

Serial.println(master.getExpectedWorkingCounter());
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2.1.3 Callback E# =

User Application EtherCAT MDevice Library Real-Time EtherCAT MDevice Core
User Cyclic Callback Cyclic Interrupt Service Cyclic Control
/I User application calculation. | Call User's Cyclic Callback. Trigger a cyclic interrupt.

Response ACK to firmware. Wait for the user's application task to complete.

aﬁ

User Error Callback Error Interrupt Service Error Detection

Call User's Error Callback.

User Event Callback Event Interrupt Service
Call User's EventCallback.

Trigger an error interrupt with 32-bit error code.

Event Detection

|

Trigger an event interrupt with 32-bit event code.

KA ERE=TBBEROIIFRTNF

. BHAHE Callback (Cyclic Callback)
HEAM Callback WEMZEZEFEAEBEFBIRMESIZ4 - FI : EEES] - CNC ZEHI B
AZH - BIFAY EtherCAT IO B EIEENBIREARE — KRB PETZ FIERTVE
TR ACK (FERRASR) - UREEERNELDL - HEAESEMERY Callback HI - %
#iEENzZ Callback - WIEIRBEAHIZS -

. #&FR Callback (Error Callback)
=008 EtherCAT FIAZMERIZIEERRES - SBEEIERPE - WEZX—E 32 UcHERNES
FULREE - BEAEZEEMIER Callback R - Z4FENFZ Callback - BHIfEAEER
RE -

ERIERAHEMT

EHE s & AR
ECAT_ERR_WKC_SINGLE_FAULT 2000001 f=AIZEIEZR Working Counter #H&2

ECAT_ERR_WKC_MULTIPLE_FAULTS 2000002 2% Working Counter #&7% °
ECAT_ERR_SINGLE_LOST_FRAME 2000003 IFE1EK -
ECAT_ERR_MULTIPLE_LOST_FRAMES 2000004 ZRIfEIEXK -

ECAT_ERR_CABLE_BROKEN 2000007 #YFSARENAR -
ECAT_ERR_WAIT_ACK_TIMEOUT 2001000 ZH5EHAM PET ACK #BHS -
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« 1 callback (Event Callback)
S B EtherCAT ZIEZOMBERAIZISHIS - SBRESHPE - WEX—E 32 UxHSHIEL
FULRKTUE - HEAZEEMEY Callback ERT - ZAAFENUEZ Callback - A2 FHE 1HEE
-

S ENSHRBOT
ExE (a8 B8z
ECAT_EVT_STATE_CHANGED 1000001 ZEIER EtherCAT REES % -

ECAT_EVT_CABLE_RECONNECTED 1000002 #MREMOEMEL -

e attachCyclicCallback()

e detachCyclicCallback()

e attachErrorCallback()

e detachErrorCallback()

e attachEventCallback()

e detachEventCallback()

e errGetCableBrokenLocation1()

¢ errGetCableBrokenLocation2()
e evtGetMasterState()
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PRHIZEIR

BL callback KL ZHPEIEIETZR (Interrupt Handler) FRIENY - FEIEHITIRFER PEN ETX
(Interrupt Context) °

EIt - hEESPoEr - SRR REBRE

E R IFNYEZETC K U ( Blocking Functions )

5o 1N R E A & { ( Non-Reentrant Functions )

3¥ 5o I N FERF AU LR =0

S I NUIEPERZ £ K= ( Non-Interrupt-Safe Functions ) - %140 :
o malloc() / free()
o printf() / scanf()
o fopen() / fclose() / fprintf() / fscanf() / fwrite() / fread()

o

BRIFIUFE=FRAXEPHRR - FRIFEEEABER LR
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Z2EE (Floating-Point Arithmetic)

FPU(S‘?%E"@”%FD) = EEMRETRERRITEZMAEENIER T BEESEE E’\JEPH%E%EE
(CPU) - FPU 77232 FPU TR EGENBESPBERNHEGFET - F1%5 FPU 8540
RERETTEMNZEEES -

= RAPENRS - CPU SEAZERITIREZOET - IR FPU ARERTIE EE—EEP%FE}E%*_WEEE
RUIRREARE] » MRAFEFLIREE - FETEEE A RS AEEMIENERERIIA FPU 1RRE
BAITHARA IR - B - EPEEEBEARITTER - LRERIREAWN FPU REE - LME%@
ﬁﬁ%%zTTLXIEEE%?EﬂLﬁ MmAZRE FPU MRESLE M ELIERR -

WNRAEDET E N3 (Interrupt Context) P#HTTHY callback MAFEEZFEAFEEES - AINEEE
AZRAAIRETFE FPU AREE - WEBEFRBERARE - DUBRTEEIERF L F3C (Process Context)
hHFERES -

B2 FPU MABRREFEERESTIA callback KIS FPU-enabled callback function - & ZBIFER
FPU-disabled callback function - B #N{a 5 FPU-enabled 3§ FPU-disabled callback R=(AY5E
#HERER - BEEDUTFRAIERB

e attachCyclicCallback()

e attachErrorCallback()

e attachEventCallback()

FEITHNE  REAER FPU RESZHR—ENWMAERIE - FItEMEHEERE ZBHMLE
ERVES
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attachCyclicCallback()

Bl
ZEfft Cyclic Callback AT -

=R
=1

int attachCyclicCallback(void (*callback)(void), bool use fpu = false);

28
* [in] void (*callback)(void)
ZRIMAY cyclic callback BRI - M|SE - EOHE -
* [in] use_fpu

ICOP Technology Inc.

BEIE callback R EEA FPU BIAKRT - 8584 false -

> true: FPU-enabled.
- false: FPU-disabled
IR
[Cl{EERCHE - BLEEES 0 RARUERLHTHRIN -

it

LR M BT RINEIT EthercatMaster: :begin() B iEF&#H 1T EthercatMaster: :start() « 5

ERLIN#1T EthercatMaster::stop() HiEiZK#1T EthercatMaster: :end() AYIET FIEO -

BRAEH LIRS - 522 Callback KTl 8 -
gl

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {

// put your cyclic Callback function here.
}
void setup() {

master.begin();

master.attachCyclicCallback(CyclicCallback);

/]l ...

}

void loop() {
/]l ...

}
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detachCyclicCallback()

#RER
BUHEE Cyclic Callback ERIT -

=R
=1

int detachCyclicCallback();

28

—
it
VARNY

BEEE

ClE#HRAE - BELEESR 0 RARBRIHMTRII -

iEE

LR M BT RINEIT EthercatMaster: :begin() B iEF&#H 1T EthercatMaster: :start() + ¢
TERLTN#IT EthercatMaster: :stop() HiEiZR#IT EthercatMaster: :end() I FIEMY -

gl

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {
/]l ...

}

void setup() {
master.begin();
master.attachCyclicCallback(CyclicCallback);
master.start (1000000, ECAT _SYNC); // 1000000 ns = 1 ms

delay(5000);
master.stop();
master.detachCyclicCallback();

master.end();

}

void loop() {
/]l ...

}
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attachErrorCallback()

Bl
ZFf Error Callback K= -

=h?
=1

void attachErrorCallback(void (*callback)(uint32_t), bool use_fpu = false);
28
e [in] void (*callback)(uint32_t)
Z5HMAY Error Callback KT - EBA—ESE - & 32 UIThIEERRS -
* [in] use_fpu
E&EIE callback M 2&%4 FPU BUAERI - T84 false -
> true: FPU-enabled.
- false: FPU-disabled
=IELE

—
VARNY

iEE:

LECR TV /AT EthercatMaster: :begin() ZHIEk EthercatMaster: :end() Z&IIY -
BRAEA LRUBRS) - 552% Callback BT =ET -

g0l

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

uint32_t ErrorCode = 0;

void ErrorCallback(uint32_t errorcode) {

ErrorCode = errorcode;

void setup() {
Serial.begin(115200);
master.attachErrorCallback(ErrorCallback); // ErrorCallback Function.

master.begin();
slave.attach(@, master);

master.start (1000000, ECAT _SYNC); // 1000000 ns = 1 ms
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void loop() {
/* Error Code */
uint32_t error = ErrorCode;
ErrorCode = 0;
if (error) {
Serial.print("ErrorCode:");

Serial.println(error);
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detachErrorCallback()

AR
BUHEE Error Callback ERT °

=R
=1

void detachErrorCallback();

it

ICOP Technology Inc.

LECR TV /AT EthercatMaster: :begin() ZHIEk EthercatMaster: :end() ZE Y -

gl

#include "Ethercat.h"

EthercatMaster master;

void ErrorCallback(uint32_t errorcode) {

4l coo

void setup() {
master.attachErrorCallback(ErrorCallback);
master.begin();
/]l ...
master.end();

master.detachEventCallback();

void loop() {
/]l ...
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attachEventCallback()

iR AR
Z¥fft Event Callback E&=(.

=h?
=1

void attachEventCallback(void (*callback)(uint32_t), bool use_fpu = false);
28
e [in] void (*callback)(uint32_t)
Z5HMAY event callback KT - BEE—EE8 - B 32 NI7TARISHACH -
* [in] use_fpu
E&EIE callback M 2&%4 FPU BUAERI - T84 false -
> true: FPU-enabled.
- false: FPU-disabled
=IELE

—
VARNY

iEE:

LECR TV /AT EthercatMaster: :begin() ZHIEk EthercatMaster: :end() Z&IIY -
BRAEA LRUBRS) - 552% Callback BT =ET -

g0l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uint32_t EventCode = 0;

void EventCallback(uint32_t eventcode) {
EventCode = eventcode;

void setup() {
Serial.begin(115200);
master.attachEventCallback(EventCallback); // EventCallback Function.

master.begin();
slave.attach(@, master);
master.start (1000000, ECAT _SYNC); // 1000000 ns = 1 ms

}
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void loop() {
/* Event Code */
uint32_t event = EventCode;
EventCode = 0;
if (event) {
Serial.print("EventCode:");
Serial.println(event);
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detachEventCallback()

AR
EUHEE Event Callback BRIV

=h?
=1

void detachEventCallback();

it

ICOP Technology Inc.

LECR TV /AT EthercatMaster: :begin() ZHIEk EthercatMaster: :end() ZE Y -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void EventCallback(uint32_t eventcode){

void setup() {
master.attachEventCallback(EventCallback);
master.begin();
slave.attach(@, master);
master.start();

delay(5000);

master.stop();
master.detachEventCallback();
master.end();

void loop() {
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errGetCableBrokenLocation1()

AR

HY#S ECAT_ERR_CABLE_BROKEN $&32A%Z -

ICOP Technology Inc.

ZIERRCER THEIARMIE 1. ( Cable Broken Location

1) B TERUE 1, NEE - 522 NoBERGRR -

Without Cable Redundancy

:I 0 {— 1 EEEN n-1

I

MDevice

Cable Broken N mm | N-1 EEEEN n
Location 1=n-1

Location 2 =n
E O |mml| 1 (mumm |[n-1

I

MDevice

With Cable Redundancy

EEENR n-

MDevice

o

Cable Broken
Location 1=n -1
Location 2 =n

N mm  N-1 EEEE

0 — 1 EEEN

MDevice

1
]
]
B}

Cable Broken N [l [N-1|[mmmn| n Cable B’°ke":1 N [l [N-1|[mmmn| n
Location 1 = -1 Location 1 = -1
Location 2=N Location 2=0
:I 0  — 1 EEEN m=
MDevice
Cablg Broken % N mm | N-1 EEENE n
Location 1 =N
Location 2 = -1
:I 0 —_ 1 A EEN n-
MDevice
Cable Broken:1 N I%l N-1| mmmm n
Location 1=n-1
Location 2 =N
FEIA
int errGetCableBrokenLocationl();
e
EEE
OlEERIE T -
i FE:
ILEER TV {EBETE error callback BRI R IFEAY -
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gl

#include <Ethercat.h>

EthercatMaster master;

bool CableBrokenLatched = false;
int CableBrokenLocationi;
int CableBrokenLocation2;

void ErrorCallback(uint32_t errorcode)
{
if (errorcode == ECAT_ERR_CABLE_BROKEN) {
if (CableBrokenLatched == false) {
CableBrokenLatched = true;
CableBrokenLocationl = master.errGetCableBrokenLocationl();
CableBrokenLocation2 = master.errGetCableBrokenLocation2();

void setup() {
Serial.begin(115200);
master.attachErrorCallback(ErrorCallback);
master.begin();
master.start();

void loop() {
if (CableBrokenLatched == true) {
Serial.print("Cable broken between ");
if (CableBrokenLocationl < @) Serial.print("Primary Port");

Serial.print(" and ");

CableBrokenLatched = false;

else Serial.print("Slave "); Serial.print(CableBrokenLocationl);

if (CableBrokenLocation2 < @) Serial.println("Secondary Port");
else Serial.println("Slave "); Serial.println(CableBrokenLocation2);
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errGetCableBrokenLocation2()

aHA

HY#S ECAT_ERR_CABLE_BROKEN $£:2RZ -

ICOP Technology Inc.

2)- B TERRNE 2, WER - B2 %E errGetCableBrokenLocation1() &tHA -

=h2
=1

int errGetCableBrokenLocation2();

e |

—
o
VARNY

ERE
EHSEARAIE 2 -
it

LR = EBEFE error callback BRI IEOY -

gl

ZiEaRfUER THEIARIE 2, ( Cable Broken Location

#include <Ethercat.h>
EthercatMaster master;
bool CableBrokenLatched = false;

int CableBrokenLocationi;
int CableBrokenLocation2;

{

CableBrokenLatched = true;
CableBrokenLocationl

CableBrokenLocation2

void setup() {
Serial.begin(115200);

master.begin();
master.start();

}

void ErrorCallback(uint32_t errorcode)

if (errorcode == ECAT_ERR_CABLE_BROKEN) {
if (CableBrokenLatched == false) {

master.attachErrorCallback(ErrorCallback);

master.errGetCableBrokenLocationl();
master.errGetCableBrokenLocation2();
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void loop() {
if (CableBrokenLatched == true) {
Serial.print("Cable broken between ");
if (CableBrokenLocationl < @) Serial.print("Primary Port");
else Serial.print("Slave "); Serial.print(CableBrokenLocationl);
Serial.print(" and ");
if (CableBrokenLocation2 < @) Serial.println("Secondary Port");
else Serial.println("Slave "); Serial.println(CableBrokenLocation2);
CableBrokenLatched = false;
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evtGetMasterState()

A
EV/S ECAT_EVT_STATE_CHANGED BAHINZ - ILBHZ EtherCAT I5H0MALEE -

=h?
=1

int evtGetMasterState();

[Blf& EtherCAT FULAIAREE -

i EE

5T EBETE event callback BT AEY -
gt

#include <Ethercat.h>

EthercatMaster master;
int CurrentMasterState;

void EventCallback(uint32_t eventcode)

{
if (eventcode == ECAT_EVT_STATE_CHANGED)

CurrentMasterState = master.evtGetMasterState();

void setup() {
Serial.begin(115200);
master.attachEventCallback(EventCallback);
master.begin();
master.start();

}

void loop() {
Serial.print("CurrentMasterState: ");
Serial.println(CurrentMasterState);
delay(1000);

}
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2.1.4 RIRREEMEI

AR EIRHEBRERAERE & EtherCAT RILEBEENNKRT - EESEHREPRILEENE
S FRFREINSRIEZEER Vendor ID ~ Product Code ~ Alias Address » DIKER FiENRE
HRILBEBEARIR -

UETIBE] IR TE IA R B RV IREY - WIEEH BRY EtherCAT fRIARERBIEITH S BRIF -

e getSlaveCount()

e getVendorlID()

e getProductCode()

e getRevisionNumber()

e getSerialNumber()
e getAliasAddress()
e getSlaveNo()
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getSlaveCount()

& AR
HV{SHAI EtherCAT Mk LRUEIREERE -

EE
=1

uint16_t getSlaveCount();

28

—
VARNY

ERE
ClERERE LRI RENHE - (AREEHER - AIDE 0 -
it

LEER T A BFERLINEIT EthercatMaster: :begin() Z&WNI - LR AIEEER - Hol&

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

void setup() {
uintl6_t slavecount, 1i;
Serial.begin(115200);
master.begin();
slavecount = master.getSlaveCount();
for (i = @; i < slavecount; i++) {
Serial.print("Slave");

Serial.print(i);

void loop() {
/] ...
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getVendorID()

aHA
HUfS18%E EtherCAT fEI5%EHRY Vendor ID -

=h?
=1

uint32_t getVendorID(uintl6_t slave no);
28

e [in] unitl6_t slave no

EE EtherCAT fRIEREHEMBEPHFIE - 0 RoRSE @KL - 1 RRSB_ME - (KILEHME -

ERE

ICOP Technology Inc.

EEfEEERERN Vendor ID - E3AEFHRR - RIEIE UINT32_MAX (232-1) -

it

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"
EthercatMaster master;
void setup() {
uint32_t slavevendorlID;
uintlé_t slavecount = 1;
Serial.begin(115200);
master.begin();

slavevendorID = master.getVendorID(slavecount);

Serial.println(slavevendorID);

void loop() {
/] ...
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getProductCode()

iRAEB
EV1S18E EtherCAT EILEEERY Product Code -

=h?
=1

uint32_t getProductCode(uintl6_t slave no);
28

* [in] unitl6_t slave no

EE EtherCAT fRIEREHEMBEPHFIE - 0 RoRSE @KL - 1 RRSB_ME - (KILEHME -

ERE

ICOP Technology Inc.

El{EEEERER Product Code - H34EER - AIEME UINT32_MAX (232-1) -

it

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;

void setup() {

uint32_t slaveproductcode;

uintlé_t slavecount=1;

Serial.begin(115200);

master.begin();

Serial.println(slaveproductcode);

}

void loop() {
/] ...

}

slaveproductcode = master.getProductCode(slavecount);
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getRevisionNumber()

iRAEB
EV1{S18E EtherCAT EUILEEERY Revision Number °

=h?
=1

uint32_t getRevisionNumber(uintl6_t slave_no);
28

e [in] unitl6_t slave no

15 EtherCAT RIGEBEEMABFHFEIR - 0 RORE—EMELL - 1 FRo-sE (& - ICERHE -

=1ELE
ElEEEEER Revision Number - E3 4R - BIEIE UINT32_MAX (232-1) -
i FE:
LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
uint32_t slaverevisionnumber;
uintlé_t slavecount=1;
Serial.begin(115200);
master.begin();

slaverevisionnumber = master.getRevisionNumber(slavecount);

Serial.println(slaverevisionnumber);

}

void loop() {
/] ...

}
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getSerialNumber()

iRAEB
EViS15E EtherCAT 1EILE=E&RY Serial Number °

=h?
=1

uint32_t getSerialNumber(uintl6_t slave no);
28

e [in] unitl6_t slave no

15 EtherCAT RIGEBEEMABFHFEIR - 0 RORE—EMELL - 1 FRo-sE (& - ICERHE -

=1ELE
Cl{EIEEEER Serial Number - HE 4R - BI[EE UINT32_MAX (232-1) -
i FE:
LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
uint32_t slaveserialnum;
uintlé_t slavecount=1;
Serial.begin(115200);
master.begin();

slaveserialnum = master.getSerialNumber(slavecount);

Serial.println(slaveserialnum);

}

void loop() {
/] ...

}
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getAliasAddress()

iRAEB
EViS15E EtherCAT 7EILEER Alias Address °

=R
=1

int getAliasAddress(uintl6_t slave_no);
28

e [in] unitl6_t slave no

15 EtherCAT RIGEBEEMABFHFEIR - 0 RORE—EMELL - 1 FRo-sE (& - ICERHE -

=1ELE
[El{FEEMIER Alias Address - FHEHEE/NR 0 FRREEER - WEEHERNERH -
i FE:
LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
uint32_t slavealiasaddress;
uintlé_t slavecount=1;
Serial.begin(115200);
master.begin();

slavealiasaddress = master.getAliasAddress(slavecount);

Serial.println(slavealiasaddress);

}

void loop() {
/] ...

}
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getSlaveNo()

AR
RiE8 AR Alias Address ~ Vendor ID * Product Code - Revision Number = Serial Number - =
HWREIEHER EtherCAT RILEEEREIHNFER -

=h2
=1

int getSlaveNo(uintl6_t alias_addr);
int getSlaveNo(uint32_t vendor, uint32_t product);
int getSlaveNo(uint32_t vendor, uint32_t product, uint32_t revision, uint32_t
serial_num);
int getSlaveNo(uintl6_t alias_addr, uint32_t vendor, uint32_t product);
int getSlaveNo(uintl6_t alias_addr, uint32_t vendor, uint32_t product, uint32_t
revision, uint32_t serial num);
28
* [in] uintl6_t alias_addr
BEEHRIRISERER Alias Address - TIRB\AS 0 - BRREBHEAEHIESE -
* [in] uint32_t vendor
BESHRNCIEERERN Vendor ID - IRMAR 0 RNBEBXFHAEAHILSEH -
* [in] uint32_t product
BEERMNMIEEEM Product Code - IRWAR 0 - R REXRFHAERALLSE -
* [in] uint32_t revision
EEERMWIEEEM Revision Number - IRBAR 0 - R RERFHAERILSE -
* [in] uint32_t serial _num
BEEHRIRIEERER Serial Number - HIRWAS 0 RREBHREAMEAIESE -
=] EILE
EEFSRGENRBEECHEBPINFS - EREES -1 RRBEFSHRENRIEEER - &R1E
B/ 0 WEMIE - RNHIRER WS HEER T -
iEE:
LR A B FE R INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#&E
callback RZHPIFAY -
gl

#include "Ethercat.h"

EthercatMaster master;

void setup() {
Serial.begin(115200);
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master.begin();

Serial.print("Search Test 1 => ");
Serial.println(master.getSlaveNo(1200));

Serial.print("Search Test 2 => ");
Serial.println(master.getSlaveNo(0x00000BC3, 0x0086D324));

Serial.print("Search Test 3 => ");
Serial.println(master.getSlaveNo(0x00000BC3, 0x0086D304, 0x20220316,
Px00000000) ) ;

Serial.print("Search Test 4 => ");
Serial.println(master.getSlaveNo(251, Ox00000BC3, 0x0086D302));

Serial.print("Search Test 5 => ");
Serial.println(master.getSlaveNo(252, Ox00000BC3, 0x0086D301, ©x20220316,
Px00000000) ) ;

}

void loop() {
/]l ...
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2.2 EtherCAT SubDevice

EtherCAT SubDevice El 02 BAMNEILEERA - oJ#R(F PDO - CoE ~ FOE FIEE -

CiA 402 BRITEIREELER! -

ICOP Technology Inc.

WE=E

EtherCAT SubDevice E2 EtherCAT MDevice 8377 2B E 28R G SEAREEZ (Association) -

EtherCAT SubDevice 23 fk#8/% EtherCAT MDevice (4 °

N NBEf7~ : _EthercatDevice_CommonDriver 1 EthercatMaster 2 BEZ1EREFiREZ -

EthercatMaster

- e —m e e e e e e e e e e e e e e e e e e e e e e e e e e— —

o EthercatDevice_CommonDriver

e EthercatDevice_Generic
e EthercatDevice_CiA402
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2.2.1 _EthercatDevice_CommonDriver

_EthercatDevice_CommonDriver =—{EHZ5E R -

18 EtherCAT INEeRVFHUG)A - €% PDO - Sl »
=gz =Nl bl

AMEEBFIRIEEESMNIEE - BRHES
CoE ~ FoE ~ DC %5 - FiA EtherCAT ftISERELR

_EthercatDevice_CommonDriver FU3BRIEEA N FEFA~ :

EthercatMaster <

EthercatDevice Generic

EthercatDevice CiA402

o EthercatMaster B2 _EthercatDevice_CommonDriver 7 BEZEEFREZ - B

_EthercatDevice_CommonDriver {x#81% EthercatMaster °
FrAEEM EtherCAT WILEEERIEEEB

_EthercatDevice_CommonDriver °

: RIEEAIBRIZII A -

« SlIEEPROM
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K2

getVendorID()
getProductCode()

getRevisionNumber()

getSerialNumber()

getAliasAddress()

getSlaveNo()

getDeviceName()

getMailboxProtocol()

getCoEDetails()

getFoEDetails()

getEoEDetails()

getSoEChannels()

isSupportDC

pdoBitWrite()

pdoBitRead()
pdoGetOutputBuffer()

pdoGetInputBuffer()

pdoWrite()

pdoWrite8()
pdoWritel6()
pdoWrite32()
pdoWrite64()
pdoRead ()

pdoRead8()

pdoRead16()
pdoRead32()
pdoRead64()

sdoDownload()
sdoDownload8()

sdoDownload16()

sdoDownload32()

sdoDownload64()

a5 AA

ienh s E A M AHRA R =0

ESRE ID
IS EMIUHE
EV1S RS 51%
NS FRoR
EVfS Rl il

HUSTEILEEE EtherCAT I LAIRR

NSRERMH

182 1&EM Mailbox #ELE
EVSZ1ER) CoE zF#HEsR
NS Z1ERK) FoE A&
E{SSZ1800 EoE FHANERR

HVfS<#ZH) SoE BB

WMENRIEREZEE DC
PDO FHXERT

FA 1-bit #HEEER
FH 1-bit WAEEEHN

il

NSHLREERNTEEESR
BSwAREERNCIEEEST

BASMTTAHBEE
BA 8-bit B EEEK
BA 16-bit W EEER
BA 32-bit BWHEEER
BA 64-bit &t EEER

B NITHEAEEER

AEHY 8-bit BAEIEER
Y 16-bit EAEIEER
AEHY 32-bit BIAERIEER
AEHY 64-bit EIAEIEER
CoE
RENTHEBERE AG
% 8-bit ERIE AMMG
% 16-bit EREAMMG
% 32-bit EREAMMG
% 64-bit ERIEAMMG

RIEE R

EARERE

ICOP Technology Inc.

Callback ME0Y

O O 0O o o o o o o o o o o

O O 0O o o o o o o o o o o o
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sdoUpload()
sdoUpload8()
sdoUploadi6()
sdoUpload32()
sdoUpload64()
getoDlist()

getObjectDescription()

getEntryDescription()

readFoE ()
writeFoE()

setDc()

writeSII()
writeSII8()
writeSIT16()
writeSII32()
readSII()
readSII8()
readSII16()
readSII32()

BIMHEPHZATTAER

FEHY 8-bit HR
FEE 16-bit &
FEE 32-bit BRI
FEE 64-bit BRI
WNEMHFHRPEENYHEE
SRR &R
ST IEBMRAEERR

FoE @&
WA EEIE R
AR ILRER AR
DC EHRER
RE DC 28
SIl EEPROM =FEUR T

BAZATTHERZE Sl EEPROM
= A 8-bit ERIZE SI EEPROM
2 A 16-bit ERIZE SIl EEPROM
2= A 32-bit ERIZE SIl EEPROM

EINZAITTAHERE Sl EEPROM
;EHY 8-bit ERI{E Sl EEPROM
;EHY 16-bit Bl SIl EEPROM
AEHY 32-bit EfHE SIl EEPROM

ICOP Technology Inc.
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REEMRT

KRR EREZERT - OJARERAEEE - EtherCAT RIFEENEEEN - BLEENEE B
ID ( Vendor ID )~ ZafUHE ( Product Code )~ Bl ( Alias Address ) EAZE AT ( Device
Name ) - DJARLEIGEZIHA -

UESh - IOl BRI EE R ARG EINEE - 41 CoE ~ FOE ~ DC ¥ - BELIEMIENERE
VRREERETRRMEEES - EMAITHRBARRERER 1’E

e getVendorID()
e getProductCode()
e getRevisionNumber()

e getSerialNumber()
e getAliasAddress()
e getSlaveNo()

e getDeviceName()

e getMailboxProtocol()
e getCoEDetails()

e getFoEDetails()

e getEoEDetails()

¢ getSoEChannels()

e isSupportDC()
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getVendorID()

aHA

ICOP Technology Inc.

HW{SH AU EtherCAT f¢IA%<ERY Vendor ID -

=h?
=1

uint32_t getVendorID();

28

—
Ht
VARNY

ERE

[O1{E5% EtherCAT fEIA%ER) Vendor ID -

i-F
UEBR A REE AL INFATT EthercatMaster

HRAHER - KEE UINT32_.MAX (23%2-1) -

::begin() ZEMNY - WRTNAIFEZES - HoJ#

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

void loop() {

Serial.println(slave.getVendorID());

// put your main code here, to run repeatedly:

86Duino — EtherCAT Library API 13 3
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getProductCode()

iRAEB
EViS HAl EtherCAT #EILEEERY Product Code -

=h?
=1

uint32_t getProductCode();

28

—
Ht
VARNY

BEEE

[B]f87% EtherCAT fAULZER Product Code - B4R - #FEIE UINT32_MAX (232-1) -
i

ISR N BERINHIT EthercatMaster: :begin() Z#&FNY - bR AIEAEL - Hol&
callback ERT( MO -

&l

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getProductCode());

void loop() {

// put your main code here, to run repeatedly:
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getRevisionNumber()

iRAEB
BV S HAl EtherCAT EILEEERY Revision Number °

=h?
=1

uint32_t getRevisionNumber();

28

—
Ht
VARNY

ERE

[Of855Z EtherCAT fEISZER Revision Number ° 53248552 - #&FE1E UINT32_MAX (232-1) -

e

LR A B FE L IN#1T EthercatMaster: :begin() Z#&ME0Y
callback ERT(pmEOY -

#5651

ICOP Technology Inc.

- WBERTUBIERET - Ho®

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getRevisionNumber());

void loop() {

// put your main code here, to run repeatedly:
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ICOP Technology Inc.

getSerialNumber()

iRAEB
EViS BRI EtherCAT 1EILE=E&RY Serial Number °

=h?
=1

uint32_t getSerialNumber();

28

—
Ht
VARNY

BEEE

[O]f87Z EtherCAT fILZEERY Serial Number - ZE4E$57R - #§EfE UINT32_MAX (232-1) -
i

ISR N BERINHIT EthercatMaster: :begin() Z#&FNY - bR AIEAEL - Hol&
callback BRZ{PIENY -

&l

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getSerialNumber());

void loop() {

// put your main code here, to run repeatedly:
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getAliasAddress()

iRAEB
BV S BRI EtherCAT 7EILEER Alias Address °

=R
=1

int getAliasAddress();

28

—
it
VARNY

BEEE

[Bl{55% EtherCAT IS ER Alias Address - EEIEE/NR 0 - R"nEEHER - WEEHENE
iEE

IR BTE R TINEIT EthercatMaster: :begin() Z#&MM - LR AIEHEET - Bo%E
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getAliasAddress());

void loop() {

// put your main code here, to run repeatedly:
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getSlaveNo()

& AR
HUfS BRI EtherCAT fLURZETE EtherCAT #JES LRVIEFE #R5m

=R
=1

int getSlaveNo();

28

—
it
VARNY

BEEE

[Bl{F:% EtherCAT RIGEKETERBINIERARI - EEEE/NR 0 RnEEHER - WEEHEN
i R RS

iEE

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getSlaveNo());

void loop() {

// put your main code here, to run repeatedly:
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getDeviceName()

08
QS EtherCAT MIEEEMEEGTE -

=h?
=1

char *getDeviceName(char *name, size_t len);
28
e [out] char *name
ARREEFEERHENEEE ( buffer ).
e [in] size_ t Llen
ZEE name HIK/)
=1ELE
DEENH#FEEZHENEERERSE - AOEES NULL - RRBELHER -
i FE:
LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFA -
gl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
char name[64];

Serial.println(slave.getDeviceName(name, 64));

void loop() {

// put your main code here, to run repeatedly:
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getMailboxProtocol()

& AR
HU{S EtherCAT EISEEFTSZIERY Mailbox #ER -

=h?
=1

int getMailboxProtocol();

28

—
Ht
VARNY

IR
[El{FFrsz &/ Mailbox tHELEEY !

o Bit 0: ADS over EtherCAT.

o Bit 1: Ethernet over EtherCAT.

o Bit 2: CAN application protocol over EtherCAT.

o Bit 3: File Access over EtherCAT.

o Bit 4: Servo Drive Profile over EtherCAT.

« Bit 5: Vendor specific protocol over EtherCAT.
GEEE/NS 0 FREEHER - WEEHERHERAN -
i FE:

IR T A B EE B TH AT EthercatMaster: :begin() Z &N
callback BRI -
gl

ICOP Technology Inc.

- WERTURIERET - HO &

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

Serial.print("Mailbox Protocols: ");
Serial.println(slave.getMailboxProtocol());

}

void loop() {
/] ...
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hr7A.3.2 - 2025 F 4 A

99




getCoEDetails()

aHA

HU1S EtherCAT f£ILEEEFTZ1EAY CoE (CAN application protocol over EtherCAT) #HEITHEE -

=R
=1

int getCoEDetails();

28

—
it
VARNY

IR
R[E] EtherCAT UL HSZERY CoE RUFFAER
e Bit 0: Enable SDO.
o Bit 1: Enable SDO Info.
e Bit2: Enable PDO Assign.
« Bit 3: Enable PDO Configuration.
« Bit 4: Enable PDO Upload at startup.
o Bit 5: Enable SDO complete access.
GEEE/NS 0 FREEHER - WEEHERHERAN -
i FE:

LR A B FE R INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

}

void loop() {
/] ...

Serial.print("CoE Details: "); Serial.println(slave.getCoEDetails());
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getFoEDetails()

aHA

ICOP Technology Inc.

HV1S EtherCAT fRILEEEBFIZIERY FoE (File Access over EtherCAT) AMERINHAE -

=R
=1

int getFoEDetails();

28

—
it
VARNY

BEEE
R[E] EtherCAT tULERHEZIERY FoE MIFFAIER -
e Bit 0: Enable FoE.
GEEE/NS 0 FREEHER - WEIEHERERAN -
i EE
LR BTE R TIN#IT EthercatMaster: :begin() Z#&M0Y
callback RZPIFAL -
5151

- IR TURIEHZET -

Hoj#&

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getFoEDetails());

void loop() {

// put your main code here, to run repeatedly:
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getEoEDetails()

aHA

ICOP Technology Inc.

HU1S EtherCAT fRILEEEBFTZ1EAY EoE (Ethernet over EtherCAT) ARERINEE -

=R
=1

int getEoEDetails();

28

—
it
VARNY

BEEE
JR[E] EtherCAT FEHZ1ER EoE HIFFAIER -
e Bit 0: Enable EoE.
EEEBENR 0 BREAHER  TEEHENERAE -
=L
LR BTE R TIN#IT EthercatMaster: :begin() Z#&M0Y
callback RZPIFAL -
&l

- IR TURIEHZET -

Hoj#&

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getEoEDetails());

void loop() {

// put your main code here, to run repeatedly:
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getSoEChannels()

aHA
HViS EtherCAT TEUSEEFT<IEM SoE BEHE -

=R
=1

int getSoEChannels();

28

—
it
VARNY

IR

R[0] EtherCAT F&HE<1ER SoE WMEBEH - ALIEE/NR 0 FTRBAHER - WEHEHEWIER
iEE

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.getSoEChannels());

void loop() {

// put your main code here, to run repeatedly:
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isSupportDC()

Bz
ME EtherCAT I3 EEESZIE DC ( Distributed Clocks ) -

=R
=1

int isSupportDC();

28

—
it
VARNY

IR

iR[0] EtherCAT WILEEEXENHIURE (DC) - EEXRRAXH - 0 T RAXE - BEFRRE
iEE

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR ABIEHES, - Hol#E
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.println(slave.isSupportDC());

void loop() {

// put your main code here, to run repeatedly:
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Process Data Objects (PDO) KT

RIEERL (Process Data) /215 EtherCAT A4S hEILRANCISEE 7 BRRMBIGENER - BL
EREEAREG - BEREENSEN - EtherCAT TWMELUBIM A NEXERER - DUIESIT
EEMENRIERE - BRSETMHRELTE -

£ EtherCAT TEIsZEEH|s (ESC) & - IRBHEMRBICBIEEEE T (FMMU ) ol EIRaCIRES
BREY ZEEEUL - FAAEILEIRAEMERBE UL EtherCAT HE - Wik P EEERAVEEN
B FMMU EeERINMUNETLES - FAtYE - Al HEEERF RS AERECEE - MEA
REERAEEIEAE EtherCAT HEH -

BIEMsS - BEEREZE EtherCAT HTRVZOAER - BZBARE: AZEH - CNC 24 - BEE
R SR M AR -

o pdoBitWrite()

pdoBitRead()
pdoGetOutputBuffer()

pdoGetlnputBuffer()

pdoWrite()
pdoWrite8()
pdoWrite16()
pdoWrite32()
pdoWrite64()
pdoRead()
pdoRead8()
pdoRead16()
pdoRead32()
pdoRead64()
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pdoBitWrite()

aHA

e EMAITTER A EtherCAT UL ERINEHILEEIEE R (Output Process Data) -

=R
=1

ICOP Technology Inc.

int pdoBitWrite(uint32_ t bit offset, uint8 t value);

28

[in] uint32_t bit_ offset

EtherCAT #£UhE tH EIEE RN MUTRBE -

[in] unit 8 t value

EE A EtherCAT {ElbaER L EEERINITE -

ERE

EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -

HEaE
LEER = A ZBFE B INEIT EthercatMaster: :start() BHiEAK# T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback EAFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.pdoBitWrite(0, 1);
delay(500);
slave.pdoBitWrite(0, 0);
delay(1000);
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pdoBitRead()

Bl
it EtherCAT LB ARIEER (Input Process Data) S :EEUIEENIITE -

=R
=1

int pdoBitRead(uint32_t bit_offset);
28
e [in] uint32_t bit _offset
EtherCAT RIS ZEBEN RV I A EEERMITREE -
=1ELE
Wz FRENEABEERPERIEENNITE - ERBEE/NR 0 RREEER - WEOEHEN
EERRUAS -
i FE:
LEER B TE B TH# 1T EthercatMaster: :start() B #R# 1T EthercatMaster: :stop() HI1E
oo NIENY e PERRTUAAIEPEEES] - o/ callback BRZRIFAY -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Bit-0 Value: ");
Serial.println(slave.pdoBitRead(0));
Serial.print("Bit-7 Value: ");
Serial.println(slave.pdoBitRead(7));
delay(1000);
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pdoGetOutputBuffer()

Bz
HEV{EtE EtherCAT #1528 EIBER (Output Process Data) HUECIBEETE1ZE -

=h?
=1

uint8_t *pdoGetOutputBuffer();

28

—
Ht
VARNY

BEEE

Bl{EZ i R E RN IEIZIEIZE (memory pointer) - ZEEES NULL - RREEERIZ
WIS BWMHEEER -

i

LEER B TE B TH# 1T EthercatMaster: :start() B#R# 1T EthercatMaster: :stop() HI1E
o NIEDY - PEERECARIEREZESL - oIS callback BRI PIFEAL -

&l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

volatile uint8 t *pointer;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);
pointer = slave.pdoGetOutputBuffer();

void loop() {
if (pointer != NULL) {
pointer[@] = ©x55;
delay(500);
pointer[@] = ©xaa;
delay(1000);
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pdoGetinputBuffer()

aHA

ICOP Technology Inc.

St EtherCAT 7eih 28I ABREIEE R (Input Process Data) MECIRERIEIZ -

=h?
=1

uint8_t *pdoGetInputBuffer();

28

—
VARNY

ERE

ElEZEIhE A REERNCIRIEER - HOEERS NULL - RRBEERAZIEIRBRARE

it

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

volatile uint8 t *pointer;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

void loop() {
if (pointer != NULL) {
Serial.print("Byte-0 Value:");
Serial.println(pointer[0]);
delay(1000);

}

pointer = slave.pdoGetInputBuffer();
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ICOP Technology Inc.

pdoWrite()

#RER
BEREA EtherCAT ik /EIBE R (Output Process Data) HIEEMUTTARBMUE - WIEE
BABRBIA/N -

=h2
=1

int pdoWrite(uint32_t offset, void *data, uint32_t size);
28
e [in] uint32_t offset
EtherCAT it EEERMMTARBE -
e [in] voild *data
EOoREEREEERNER -
e [in] uint32_t size

MEAWERAK/N (AI7Td ) -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

LR B TE B IH# 1T EthercatMaster: :start() B #R# 1T EthercatMaster: :stop() HI1E
b NIEAY - W TCAIEPRZEETL - OIS callback BRZURIENY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uint8 t buffer[4] = {0x00, Ox55, OxAA, OxFF};

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
buffer[0] = ~buffer[0];
buffer[1] = ~buffer[1];
buffer[2] = ~buffer[2];
buffer[3] = ~buffer[3];

slave.pdoWrite(@, buffer, 4);
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delay(1000);
}
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pdoWrite8()

aHA

ICOP Technology Inc.

1% 8-bit ERIE A EtherCAT fitihst EIEE R (Output Process Data) HiEEMTAHRBUE -

=R
=1

int pdoWrite8(uint32_t offset, uint8_ t value);

28

=AE]

EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -

it

[in] uint32_t offset

EtherCAT {I4E T EIBEERMNAITAHARBE -

[in] uint8_t value
MBAZHLEEERA 8 UTEE -
B

LEER = A ZBFE B INEIT EthercatMaster: :start() BHiEAK# T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback EAFUHIFAY -

gl

}

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

void loop() {
slave.pdoWrite8(0, 0x55);
delay(500);
slave.pdoWrite8(0, OxAA);
delay(1000);
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pdoWrite16()

#RER
1% 16-bit ERIE A EtherCAT EIGHIHEEIEE R (Output Process Data) WiEENITTARBME -

=R
=1

int pdoWritel6(uint32_t offset, uintl6_t value);
28
* [in] uint32_t offset
EtherCAT it EEERMMTARBE -
* [in] uintl6_t value

MBEAZHLEEERAY 16 UTRE -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

LR B TE B IH# 1T EthercatMaster: :start() B #R# 1T EthercatMaster: :stop() HI1E
b NIEAY - BEERTCAIEPRZEETL - OIS callback BRZURIENY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.pdoWritel6(0, ©x5555);
delay(500);
slave.pdoWritel6(0, OxAAAA);
delay(1000);
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pdoWrite32()

aHA

ICOP Technology Inc.

1% 32-bit ERIE A EtherCAT EILHIHEEIEE R (Output Process Data) MiEEMITTARBME -

=R
=1

int pdoWrite32(uint32_t offset, uint32_t value);
28
* [in] uint32_t offset
EtherCAT it EEERMMTARBE -
* [in] uint32_t value
MBEBAZBEEEERNMN 32 AITEE -
=1ELE
[OEERLE - EEEES 0 B RIERIANTHI -
i FE:

LEER = A ZBFE B INEIT EthercatMaster: :start() BHiEAK# T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback EAFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.pdoWrite32(@, ©x55555555);
delay(500);
slave.pdoWrite32(0, OxAAAAAAAA);
delay(1000);
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pdoWrite64()

aHA

1% 64-bit ERIEF A EtherCAT Lt EEE R (Output Process Data) Wi ENTAHRBAIE -

=R
=1

int pdoWrite64(uint32_t offset, uint64_t value);
28
e [in] uint32_t offset
EhE L EREE RN TEREE -
e [in] uint64_t value
MBEBAZBEEEERNMN 32 AITEE -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

LEER = A ZBFE B INEIT EthercatMaster: :start() BHiEAK# T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback EAFUHIFAY -
gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.pdoWrite64(@, ©x5555555555555555ULL);
delay(500);
slave.pdoWrite64(0, OxAAAAAAAAAAAAAAAAULL);
delay(1000);
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pdoRead()

#RER
it EtherCAT ILHIEAZRIEE R (Input Process Data) & - #HIEEN MU TARBUEFME - FEH
BEX/NWER -

=h2
=1

int pdoRead(uint32_t offset, void *data, uint32_t size);
28
e [in] uint32_t offset
EtherCAT #uhgm AEIBERMWAITTARSE -
e [out] void *data
AREBEERMABREERNERNEZER -
e [in] uint32_t size

ARENBABEERNERNEEERAN -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

LR B TE B IH# 1T EthercatMaster: :start() B #R# 1T EthercatMaster: :stop() HI1E
b NIEAY - W TCAIEPRZEETL - OIS callback BRZURIENY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uint8_t buffer[4];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.pdoRead (@, buffer, 4);
Serial.print("Buffer: ");
Serial.print(buffer[0]);
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Serial.print(buffer[1]);
Serial.print(buffer[2]);
Serial.println(buffer[3]);
delay(1000);
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pdoRead8()

aHA

€ EtherCAT EISRVEIAEREER D - EEEN U THERBE N ERBENR—E 8 ITTHER -

=R
=1

uint8 t pdoRead8(uint32_t offset);
28

e [in] uint32_t offset

EtherCAT #WItEAEBEERMNITHRBE -

ERE
RE—1{E 8 AITRIEAREERR -
it

ICOP Technology Inc.

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup(){
Serial.begin(115200);
master.begin();
slave.attach(@, master);

master.start();

void loop() {
slave.pdoWrite8(0, OxFF);

delay(1000);

Serial.println(slave.pdoRead8(0), HEX);
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pdoRead16()

aHA

€ EtherCAT EISRVEIAEREER D - EEEN U THERBE U ERBENR—E 16 ITHEFR -

=R
=1

uintl6_t pdoReadl6(uint32_t offset);
28

e [in] uint32_t offset

EtherCAT #WItEAEBEERMNITHRBE -

ERE
RE—1{E 16 AR ABREERR -
it

ICOP Technology Inc.

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Value: ");
Serial.println(slave.pdoReadl16(0));
delay(1000);

}

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A

119



pdoRead32()

aHA

€ EtherCAT EISRVEIAEREER D - EFEN U THERBE N ERBENR—E 32 ITHEFR -

=R
=1

uint32_t pdoRead32(uint32_t offset);
28

e [in] uint32_t offset

EtherCAT #WItEAEBEERMNITHRBE -

ERE
R[El—{E 32 AR AREERR -
it

ICOP Technology Inc.

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Value: ");
Serial.println(slave.pdoRead32(0));
delay(1000);

}
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pdoRead64()

aHA

€ EtherCAT EISRVEIAEREER D - EEEN U THERE N ERBENR—E 64 ITHEFR -

=h?
=1

uint64_t pdoRead64(uint32_t offset);
28

e [in] uint32_t offset

EtherCAT #WItEAEBEERMNITHRBE -

ERE
R[El—1{E 64 AITTRIBEABREERR -
it

ICOP Technology Inc.

LEER = A ZBFE BIN AT EthercatMaster: :start() BHiEAK# 1T EthercatMaster: :stop() BIIE

v NN - BERR VB IEREZES - BJR callback ERFUHIFAY -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Vvalue: ");

char buffer[21];
sprintf(buffer, "%1lu", value);

Serial.println(buffer);
delay(1000);

uint64 t value = slave.pdoRead64(9);
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ICOP Technology Inc.

CANopen over EtherCAT (CoE) KT

CANopen Z—7TEEHS CAN ( Controller Area Network ) EEREFF S ENIHE - B AR LEER
hiEH| A MmEARE 7 BERN - ZBEEE 7 —ABHYYE - ERERISREREIRINGE - DUCESE
BEVZENERRM - 5 E B -

CANopen HEEZMU NEEZLED :

o Y){4=8i (Object Dictionary)
ERTMBEREEURBNEREHESE - WEEE - 28 SHENGESEE -

o PDO (Process Data Object)
FRENSE RS - PDO o/EEBAERANEREL - FREBEETIRZESEER
AR

o SDO (Service Data Object)
FAREESHNWNRTEMEEE - SDO REEFTHSHUREINRE - NTREZ B A IIRAER
&ifl -

Application

1L

Object Dictionary

SDO PDO Mapping

1L 1L

Mailbox Process Data
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CoE (CAN application over EtherCAT) 2 — &£ 177 EtherCAT A _EAY CANopen HE - BEXXiE
%38 EtherCAT #i8{EA CANopen HEETHE - MUHFHEZLE - BERENMUKEEERT
HEERAER (PDO MG ) ZEINHEER - SLIEH O/ LI3E@ SDO ( Service Data Object ) 1%

HY -

SDO Service =ZMMEHFRN LA - SDO mLTHRFIRFEYHFEDPRIER - M SDO
B THARBRERELHRFMAEN -

« SDO #E<
o sdoDownload()
o sdoDownload8()
o sdoDownloadl16()
o sdoDownload32()
o sdoDownload64()
o sdoUpload()
o sdoUpload8()
o sdoUploadil6()
o sdoUpload32()
o sdoUpload64()

« SDO FHBE<
o getODlist()

o getObjectDescription()

o getEntryDescription()

86Duino — EtherCAT Library API 13 FR7ZA.3.2 - 2025 F 4 B 123



ICOP Technology Inc.

sdoDownload()

aHA
R ZEALTTAHNE RIS A EtherCAT RIEMEENGF -

=R
=1

int sdoDownload(
uintle_t od_index,
uint8 t od_subindex,
void * data,
uint32_t size,
uint32_t * abortcode = NULL,
bool complete_access = false,
uint32_t timeout_us = 2000000

)
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MR FRS| - tNRER Complete Access - BIIZ 0 3¢ 1 -
e [in] void data
ZRANEREEFER -
e [in] uint32_t size
ZRANEREEER A/ -
e [out] uint32_t abortcode
AR f#7F SDO Abort Code FYEEITEIR - FRa2 4 NULL -
e [in] bool complete access
25 @A Complete Access °
e [in] uint32_t timeout_us
BISEE (WD) -
=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEEER - FEE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
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EthercatDevice_Generic slave;

uintl6_t value = OxO00OF;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

void loop() {
slave.sdoDownload(0x6040, 0x00, &value, sizeof(value));
delay(1000);
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sdoDownload8()

aHA

% 8-bit BMEE A EtherCAT RIARIEEM 4D -

=h?
=1

int sdoDownload8(uintl6_t od_index, uint8 t od_subindex, uint8 t value,

uint32_t timeout_us = 2000000);

e |

ERE

[in] uintl6_t od_1index
MERIRS] -

[in] uint8_ t od _subindex
MERFRS -

[in] uint8_t value
ERAHER 8 AITEE -
[in] uint32_t timeout us
BIFISRE (URD ) -

EHEFERUES - ERIEESR 0 RRIERIMATRIN -

it

LLER T A BFERLINEIT EthercatMaster: :begin() &Il
callback ERT(prEOY -

gl

ICOP Technology Inc.

- IR TUREZETL - ABE

}

}

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start(1000000);

void loop() {
slave.sdoDownload8(0x6040, ©x00, OxOF);
delay(1000);
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sdoDownload16()

aHA
% 16-bit B1EE A EtherCAT WISHITEEM M -

=h?
=1

int sdoDownloadl6(uintl6_t od_index, uint8 t od_subindex, uintl6_t value,

uint32_t timeout_us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -
e [in] uintl6_t value
ZFAMHR 16 UTTEE -
e [in] uint32_t timeout_us
BIFISRE (URD ) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MF0Y
callback RZPIFA -
gl

ICOP Technology Inc.

- IR TUREZETL - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.sdoDownloadl6(0x6040, ©x00, Ox000F);
delay(1000);

}
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sdoDownload32()

aHA
% 32-bit B1EE A EtherCAT WISHTEEM M -

=h?
=1

int sdoDownload32(uintl6_t od_index, uint8 t od_subindex, uint32_t value,

uint32_t timeout_us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -
e [in] uint32_t value
EF AR 32 UTEE -
e [in] uint32_t timeout_us
BIFISRE (URD ) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MF0Y
callback RZPIFA -
gl

ICOP Technology Inc.

- IR TUREZETL - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.sdoDownload32(0x607A, ©x00, 1000);
delay(1000);
slave.sdoDownload32(0x607A, 0x00, 0);
delay(1000);

}
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sdoDownload64()

aHA
% 64-bit B1EE A EtherCAT WISWTEEM MM -

=h?
=1

int sdoDownload64(uintl6_t od_index, uint8 t od_subindex, uint64_t value,

uint32_t timeout_us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -
e [in] uint64_t value
ZFAHR 64 UTEE -
e [in] uint32_t timeout_us
BIFISRE (URD ) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MF0Y
callback RZPIFA -
gl

ICOP Technology Inc.

- IR TUREZETL - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.sdoDownload64(0x5000, ©x00, 100000);
delay(1000);
slave.sdoDownload64(0x5000, 0x00, 0);
delay(1000);

}
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ICOP Technology Inc.

sdoUpload()

aHA
€ EtherCAT TEISRVIEEM AP BN Z B THRER -

=R
=1

int sdoUpload(
uintile_t od_index,
uint8 t od_subindex,
void *  data,
uint32_t size,
uint32_t * abortcode = NULL,
bool complete_access = false,
uint32_t timeout_us = 2000000

)
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MR FR5| - FHFEA Complete Access - 5538 0 3§ 1 °
e [out] void *data
ARZEUENERNNEER -
e [in] uint32_t size
BINEREERAIA/N -
e [out] uint32_t *abortcode
5@ AR SDO Abort Code FIEEFERR -
e [in] bool complete access
Z&E#EH Complete Access 21 - 7EE% 45 false °
e [in] uint32_t timeout_us
BISE ( BAIRMD )-
=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEEER - FEE
callback BRZ({ ey -

#5651
#include "Ethercat.h"

EthercatMaster master;
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EthercatDevice_Generic slave;

uintlée_t value;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
slave.sdoUpload(0x6040, 0x00, &value, sizeof(value));
Serial.print("Value: ");
Serial.println(value);
delay(1000);
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sdoUpload8()

aHA
€ EtherCAT 1EUSRVIEEM A PEEEN 8-bit HIBIE -

=h?
=1

ICOP Technology Inc.

uint8 t sdoUpload8(uintl6_t od_index, uint8 t od_subindex, uint32_t timeout_us

= 2000000);

e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -
e [in] uint32_t timeout_us
BSE (BAAUM ). 8524 2000000 -
=1ELE
{&E[a] 8-bit HEE -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MFY
callback RZPIFAL -
gl

- IR TUREZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Value: ");
Serial.println(slave.sdoUpload8(0x6040, 0x00));
delay(1000);

}
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sdoUpload16()

aHA
€ EtherCAT TEISRYIEEYM A PEEER 16-bit FIZVE -

=h?
=1

ICOP Technology Inc.

uintl6_t sdoUploadl6(uintl6_t od_index, uint8 t od subindex, uint32_t

timeout_us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -

e [in] uint32_t timeout_us

BRHE (EA/MT ). - 8R4 2000000 -

ERE
&Rl 16-bit ROBUE -
it

LR A B FE LI 1T EthercatMaster: :begin() Z#&ME0Y

callback BRZ(pmENY -
#i 5

- IR TUREZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Vvalue: ");

delay(1000);
}

Serial.println(slave.sdoUploadl6(0x6040, 0x00));

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A

133



sdoUpload32()

aHA
€ EtherCAT TEISRYIEEM A PEEER 32-bit AVEVE -

=h?
=1

ICOP Technology Inc.

uint32_t sdoUpload32(uintl6_t od_index, uint8 t od subindex, uint32_t

timeout_us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -

e [in] uint32_t timeout_us

BRHE (EA/MT ). - 8R4 2000000 -

ERE
&Rl 32-bit ROBUE -
it

LR A B FE LI 1T EthercatMaster: :begin() Z#&ME0Y

callback BRZ(pmENY -
#i 5

- IR TUREZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
Serial.print("Vvalue: ");

delay(1000);
}

Serial.println(slave.sdoUpload32(0x607A, 0x00));
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sdoUpload64()

aHA
€ EtherCAT TEISRYIEEM A PEEE 64-bit RIZIE -

=h?
=1

uint64_t sdoUpload64(uintl6_t od_index, uint8 t od subindex, uint32_t
timeout _us = 2000000);
28
e [in] uintl6_t od_1index
MERIRS] -
e [in] uint8_t od_subindex
MERFRS -
e [in] uint32_t timeout_us
BGE (BAIAMY ). - ¥RER4A 2000000 -
=1ELE
E[al 64-bit WEIE -
i FE:
LR B RRINEIT EthercatMaster: :begin() Z#EMI - LR ABEES - ABE
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start(1000000);

}

void loop() {
uint64 _t value = slave.sdoUpload64(0x5000, 0x00);

uint32_t highPart = (uint32_t)(value >> 32);
uint32_t lowPart = (uint32_t)(value & OXFFFFFFFF);
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Serial.print("Value: ");
Serial.print(highPart, HEX);
Serial.print(lowPart, HEX);
Serial.println();

delay(1000);
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getODlist()

aHA

ICOP Technology Inc.

HU1S7Z EtherCAT fEISTEY)HFE (Object Dictionary) FIRBRIESIER -

=R
=1

int getODlist(
uintle_t * 1list,
uint32_t list_size,
uint32_t * abortcode = NULL,

uint32_t timeout_us = 2000000

e [out] uintl6e t *list
ARBEDHIEZNERETE -

e [in] uint32_t Llist size
EREFRJRENDERE -

e [out] uint32_t *abortcode

FAZRf#7F SDO Abort Code HIZEIIEIZ -

e [in] uint32_t timeout_us
BISEE ( BASMD ) -
IR

BEMEIRPWYEEIE - HERE/NR 0 RRBERESR - WRIEHEERE -

it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uintlé_t ODlist[1024];
int rc;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);
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master.start(1000000);
}

void loop() {
rc = sizeof(ODlist) / sizeof(ODlist[0@]);

rc = slave.getODlist(ODlist, rc);

for (int 1 = 0; i < rc; i++) {
Serial.print("Index ");
Serial.println(ODlist[i]);

}
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getObjectDescription()

aHA
HV{S EtherCAT UL IEERS IR EIER -

=R
=1

int getObjectDescription(
uintile_t od_index,
uintle_t * datatype,
uint8 t * max_od_subindex,
uint8 t * objcode,
char * objname,
size t objname_size,
uint32_t * abortcode = NULL,
uint32_t timeout_us = 2000000

)s

int getObjectDescription(
uintile_t od_index,
uintle_t & datatype,
uint8 t & max_od_subindex,
uint8 t & objcode,
char * objname,
size t objname_size,
uint32_t * abortcode = NULL,
uint32_t timeout_us = 2000000

e [in] uintl6_t od_1index
EEHINMHRSI -

e [out] uintl6é_t *datatype
RARFEEFERERNEE - F22 ERER -

e [out] uint8_ t *max_od_ subindex
NERNEARFRSIEE -

* [out] uint8_t *objcode
R BIACHS -
7: Variable
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ERE

8: Array

9: Record

[out] char objname
ARRBEDH2ENEGE -

[in] size t objname_size
MEEZHEEEERRIAN -

[out] uint32_t *abortcode
FA?Rf#7F SDO Abort Code HIZEEIIEIE -

[in] uint32_t timeout us

ICOP Technology Inc.

BRHE (EARMT ) 8584 2000000 ps (2 #)-

EHEFERUE - ERIEESR 0 - RRIERTIMITRIN -

it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERT(pmEOY -

gl

slave.getObjectDescription(©x1C12, DataType,

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uintl6_t DataType;
uint8 t MaxSubindex, ObjectCode;
char ObjectName[64];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

ObjectName, sizeof(ObjectName));
Serial.print("Data Type: ");
Serial.println(DataType);
Serial.print("Object Code: ");
Serial.println(ObjectCode);
Serial.print("Max Subindex: ");
Serial.println(MaxSubindex);
Serial.print("Object Name: ");
Serial.println(ObjectName);

MaxSubindex, ObjectCode,

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A

140



ICOP Technology Inc.

void loop() {
/]l ...
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getEntryDescription()

aHA

NSEERSIBFRS|IZYHIRBERVEILE -

=h?
=1

int getEntryDescription(
uintile_t od_index,
uint8 t od_subindex,
uint8 t * wvalueinfo,
uintle_t * datatype,
uintle_t * bitlength,
uintle_t * objaccess,
char * entryname,

size t entryname_size,

uint32_t * abortcode = NULL,
uint32_t timeout_us = 2000000

B

int getEntryDescription(
uintile_t od_index,
uint8 t od_subindex,
uint8_t & valueinfo,
uintle_t & datatype,
uintle_t & bitlength,
uintl6e_t & objaccess,
char * entryname,

size t entryname_size,

uint32_t * abortcode = NULL,
uint32_t timeout_us = 2000000

e [in] uintl6_t od_1index
MRS IE -

e [in] uint8_t od_subindex

MHFR5IE -

e [in] uint8_t valueinfo

ICOP Technology Inc.

A EtherCAT 1£u% -

86Duino — EtherCAT Library API 13 3
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ARBEFEENANEE - DEFEZ NIUTES :
Bit 0: reserved
Bit 1: reserved
Bit 2: reserved
Bit 3: unit type
Bit 4: default value
Bit 5: minimum value
Bit 6: maximum value
*NOTE : IE28ERREEEIEFRUEENN LM - MRENFE - 185
B AETTRENERNINEE R AR -
e [out] uintl6_t datatype
RARBEEFERERNEE - FS22 ERER -
e [out] uintl6_t bitlength
MHERNNITTRE -
e [out] uintl6_t objaccess
EFHEY  HEUTERNOT
Bit 0: read access in Pre-Operational state
Bit 1: read access in Safe-Operational state
Bit 2: read access in Operational state
Bit 3: write access in Pre-Operational state
Bit 4: write access in Safe-Operational state
Bit 5: write access in Operational state
Bit 6: object is mappable in a RxPDO
Bit 7: object is mappable in a TxPDO
Bit 8: object can be used for backup
Bit 9: object can be used for settings
Bit 10-15: reserved
e [out] char entryname
RENHREZENEER -
e [in] size_t entryname_size
BHEEHRIA/N -
e [out] uint32_t abortcode
FAZR %7 SDO Abort Code FYZEEIEZ -
e [in] uint32_t timeout_us
BISIGE (BN : W) - 8524 2,000,000 Wi (2 #) -
IR
ElFfERAE - ELEESR 0 RALRINNITRIN -
i F

%18 - &/JMEF
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LEER T A B RINEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE

ICOP Technology Inc.

callback BRT(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {

uint8 t ValueInfo = ©;
char EntryName[64];

Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print(DataType, HEX);
Serial.println("h");
Serial.print("Bit Length
Serial.print(BitLength, HEX);
Serial.println("h");
Serial.print("Object Access
Serial.print(ObjectAccess, HEX);
Serial.println("h");
Serial.print("Entry Name
Serial.println(EntryName);

void loop() {
// Do nothing here

uintl6_t DataType, BitLength, ObjectAccess;

slave.getEntryDescription(0x1C12, 0x01, ValueInfo, DataType, BitLength,
ObjectAccess, EntryName, sizeof(EntryName));
Serial.print("Data Type ")

")

: ")

")
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File over EtherCAT (FoE) KT

File access over EtherCAT (FoE) 2 EtherCAT B EMIEEINEE IRHER EtherCAT ESH
TEEEBNEES - BEER 7 —EBEEL - OFENEMER NHENIEEE @ SitthEE
FEFRSEMES -

Files

1C
File Access

(FoE)

I

Mailbox

e readFoE()
e writeFoE()
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readFoE()

iRAEB
%38 FoE 1 EtherCAT WEBIEIUEE -

=h?
=1

int readFoE(char *filename, uint32_t password, void *data, uint32_t size,
uint32_t timeout_ms = 30000);
28
e [in] char *filename
AGEIVEZRAIES -
e [in] uint32_t password
32 fITTEWE - &R 0 RIRAEHER -
* [in] void *data
ARRBEEFERERNEGE -
* [in] uint32_t size
BEEREERIA/N -
* [in] uint32_t timeout_ms
BISEE (B . 2%) - ¥854& 30,000 E/ (30 ) -
=IELE
BRIEBRBENERAN - HEEMENR 0 FREEHER - WELEENERAN -
i FE:
LR MBI RINEIT EthercatMaster: :begin() Z#EMIY - R ABEER - A8
callback RZPIFA -
gl

#include "Ethercat.h"

#define MAX_FILE DATA_SIZE (2 * 1024 * 1024)

EthercatMaster master;
EthercatDevice_Generic slave;

char destination[] = {"destination.bin"};
char filename[] = {"firmware.bin"};
uint32_t password = 0;

uint8 t *filedata;

int filesize;

FILE *file;

void setup() {
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master.begin();
slave.attach(@, master);

filedata = (uint8_t *)malloc(MAX_FILE DATA SIZE);
if (filedata != NULL) {

filesize = slave.readFoE(filename, password, filedata,
MAX_FILE_DATA SIZE);
file = fopen(destination, "wb");
if (file != NULL) {
fwrite(filedata, sizeof(uint8 t), filesize, file);
fclose(file);

}
free(filedata);

}

void loop() {

// put your main code here, to run repeatedly:
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writeFoE()

iRAEB
Ei® FoE 1BHEZXEE A EtherCAT L& -

EE\
an/

int writeFoE(char *filename, uint32_t password, void *data, uint32_t size,

uint32_t timeout_ms = 30000);
28
e [in] char *filename
MBANIEEZE -
e [in] uint32_t password
32 fITTEWE - &R 0 RIRAEHER -
* [in] void *data
MBARBENERNEFTE
. [in] uint32_t size
MBEBAERBEEE A/ -

* [in] uint32_t timeout_ms

BB (B . 2%) - 8ER%S 30,000 27 (30 #) -
ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

IR A B FE R IN#AT EthercatMaster:
callback BRZ(pmENY -
#5651

ICOP Technology Inc.

:begin() Z#MFNY - LERRT(AMEZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

char source[] = {"source.bin"};
char filename[] = {"firmware.bin"};
uint32_t password = 0;

uint8 t *filedata;

int filesize;

FILE *file;

void setup() {
master.begin();
slave.attach(@, master);

86Duino — EtherCAT Library API 13 3
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file = fopen(source, "rb");
if (file != NULL) {
fseek(file, @, SEEK _END);
filesize = ftell(file);
fseek(file, @, SEEK SET);
filedata = (uint8_t *)malloc(filesize);
if (filedata != NULL) {
fread(filedata, sizeof(uint8 t), filesize, file);
slave.writeFoE(filename, password, filedata, filesize);
free(filedata);

}
fclose(file);

}

void loop() {
// put your main code here, to run repeatedly:
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Distributed Clock (DC) ERIZ{

Distributed Clocks (DC) 2 EtherCAT f{ILEEE1ZHIzs (ESC) PHW—IEEZENEEET - BET
EtherCAT BEEPEFISERLSHKS - BRERFIBRIGEEREREF —NWRESEBETRERD -
MR IREE 2 A R0 R — 23U

B IERZFEL - FIERIEREESSE—E " £215iE (Reference Clock) . EE - BE - fEF L
Z#ENE—EE% DC INEER ESC BRMUILE EtherCAT Zﬂﬂ“ﬁ@%%ﬂﬁz IEST S ENGH ISR
(System Time) - Eft{E 168 F LAY DC FREEFESZRERY @ WEZEEEHFLEE - At
g2 EBR A S ERESEERETRE -

ESC olE4% [EL R (SyncSignal) LEEAMEAZIVEL EtherCAT 2#EEY - ELEIF
SR E AR PEREEE - B8 B EUIEM AR - B - #HFA5 (LatchSignal) tHoJER
EtherCAT #SREIETIRERLT -

Ports (Ethernet/EBUS)
SPI / uC parallel /
Digital I1/0 / On-chip bus

111y T

AutoForwarder +
§ GoobaLk PDI
PHY MI gopoac
A TECAT Interface TPDI Interface
Y
PHY
Management
FMMU
ECAT SyncManager
Processing t
Unit \ \
ESC address space
Reset = Reset Registers User RAM Process RAM
Monitoring D'étlgi:;ed EEPROM Status
l A A I
Y | v Y
SYNC LATCH I*C EEPROM LEDs
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IR SYNCO - Bt SYNCO AxEZEUFASLERWIEEESE - 1R SYNC1 BHIREAR
SYNCO BHAE @ Mg FEE . EEIERKEBIRER -

ICOP Technology Inc.

DC B EELEEARRELHS SYNCO MIEEELHME SYNCT - 5 _{ERLE (SYNCT) HUR

ZET SYNCO AxfE -

A&7 SYNCO AkEz®ESL - IEERES SYNC1 BHISE - & M—1E SYNCO AkEZE<ER - I

£ SYNC1 BERE - siZES F—{&8 SYNC1 ki - NE#ER f—LHARE :

SYNC1 Cycle Time < SYNCO Cycle Time

SYNCO

Start Time

SYNCO Cycle Time

—

SYNC1

SYN

IC1 Cycle Time

—

=

SYNC1 Cycle Time = SYNCO Cycle Time
SYNCO

SYNCO Cycle Time

—

|

=

]

SYNC1

SYNC1 Cycle Time

-

SYNC1 Cycle Time

-

SYNC1 Cycle Time = 2*SYNCO Cycle Time
SYNCO

SYNCO Cycle Time

B ]

=

=

-

SYNC1

SYNC1 Cycle Time

»
<

SYNC1 Cycle Time

SYNC1 Cycle Time > SYNCO Cycle Time
and

SYNC1 Cycle Time < 2*SYNCO Cycle Time !
SYNCO

SYNCO Cycle Time

B ]

=

SYNC1

SYNC1 Cycle Time

SYNC1 Cycle Time

< »

*

»

-

. 552 % ESC Hardware Data Sheet Section | °

MEFHAENR
BRI T
e setDc()
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setDc()

#RER
R E EtherCAT 7£%&EHR DC (Distributed Clocks) £% - KK OJRE=1E DC £¥ :

e DC Cycle Time 0 FA?Rz&E SYNCO f5RVEBEAGE - BE I EtherCAT @5HEHAEIES -
o DC Cycle Time 1 F2Rz&E SYNC1 FSRAVERRARGME - =/~ SYNCO AkiE 2 EBRIIEERE
()
o DC Shift Time F2RE&7E SYNCO :StH¥IX DC EXERENRZE -
. Cycle Time : Cycle Time .
€ >€ >
MDevice < DI E \:
Cycle Tasks |© | Ap [S| swAs |le«—mLE—>P| Ap [S]|« IDLE >
| Global Shift Time )| | Global Shift Time )| :
: DC Base : DC Base :
1 _ . 1 1
subDevice 1! 320mTe0 0 A>| A A>| |
. DC Shift Time =A ' SYNCO 1 SYNCO 1
1 1 1
. 1 DC Cycle Time 0 =D 1 1
SubDevice 2 DC Cycle Tme1 =0 [ I
1 DC Shift Lime, =0 SYNCO [ SYNCO 1
1 1 1
SubDevice 3 : ngi‘élimi? zg PB)|C>| : rB)I»C>| :
1 DC Shift Time =B ' SYNCO synct | ' SYNCO synct |
1 1 1
' < L > '
Cycle Time (D) '
A

int setDc(uint32_t cycletime@_ns, int32_t shifttime_ns = 0, uint32_t
cycletimel ns = 0);
28
e [in] uint32_t cycletime@_ns
DC SYNCO RUBHARSFE (BfI : =) -
e [in] int32_t shifttime_ns
DC SYNCO MR ISE (Bl : =) -
e [in] uint32_t cycletimel_ns
DC SYNC1 RUBHEARSE (BfI : =) -

EEE
ClEEREE - EREES 0 R RIRAHMTHID -
e

LEERA B IE R INEIT EthercatMaster: :begin() 2% -~ [¥NY EthercatMaster::start() 2
BI1T - KR ABHEZET - A0J#E callback R HREDY -
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gl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.setDc(1000000);
master.start(1000000);

void loop() {

// put your main code here, to run repeatedly:
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SIl EEPROM AT

EtherCAT CIhZEEHzR A —Eas4rISFER MRS (NVRAM) - BEZ—EER 12C A

KIFE5 EEPROM - FBRf#7F EtherCAT fRILZEEZR (ESI) - LﬁbEEﬂ’jzfﬁ ID + Emfti

Mailbox %% * FMMU - PDO %5 - R#E ESC HYFR1E - XM EEPROM B=1¢ 1 Kbit 2 4 Mbit

=

ESC #HAZE[& (EEPROM ZFAIilk 03] 7) SEMKNEERH ESC BEEN - ZEEZ= PDI %
C REVNEHREWMIGRIFE - ESC AHEERMW—RMREEN (Checksum) &R -

ill] $ZH1 5 - 5528 ESC Hardware Data Sheet Section | °

e readSII()

e readSII8()
e readSII16()

e readSII32()
e writeSII()

e writeSII8()
e writeSITI16()
e writeSII32()
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readSll()

aHA
¢ EtherCAT RILEKERY Sl EEPROM IEEMBUEBINZENTAHNER -

=h?
=1

int readSII(uint32_t offset, void *data, size_t len, uint32_t timeout ms =
500) ;
28
e [in] uint32_t offset
EtherCAT fitih3X&E 2 SIl EEPROM HAIBAIE -
e [in] void *data
AR Sl EEPROM HEREEHR -
e [in] size_ t Llen
BINERZEERIA/N (TAE) -
e [in] uint32_t timeout _ms
BGE (B 2%) -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEEER - FEE
callback BRZ({ ey -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uint8_ t buffer[4];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

}

void loop() {
slave.readSII(@, buffer, 4); // Read SII data
Serial.print("Buffer: ");
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Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
Serial.
delay(1000);

print(buffer[0], HEX);
print(", ");
print(buffer[1], HEX);
print(", ");
print(buffer[2], HEX);
print(", ");
println(buffer[3], HEX);

86Duino — EtherCAT Library API 13 3
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readSlI8()

& AR
¢ EtherCAT RILEERY Sll EEPROM 1EEMIBMUEEE 8-bit FNEK -

=h?
=1

uint8 t readSII8(uint32_ t offset, uint32 t timeout ms = 500);
28
* [in] uint32_t offset
EtherCAT fitih3&E 2 SIl EEPROM HAIBAIE -
* [in] uint32_t timeout_ms
BGE (B 2%) -

EEE
8 SIl EEPROM ) 8 fiIicEh -
Es:

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice_Generic slave;

void setup() {
int readSIIS;
Serial.begin(115200);
while (!Serial);
master.begin();
slave.attach(@, master);
master.start();
readSII8 = slave.readSII8(9);
Serial.println(readSII8);

}

void loop() {
/]l ...

}
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readSIl16()

aHA

ICOP Technology Inc.

it EtherCAT 1EUS%ERY SIl EEPROM feEAIBUIEEE 16-bit WER -

EE\
an/

uintl6_t readSII16(uint32_t offset, uint32_t timeout_ms = 500);

28
* [in] uint32_t offset
EtherCAT #tULZE 2 SIl EEPROM HIURNE -

* [in] uint32_t timeout_ms

BSREE (B 2W) -
BEEE
[Elf& SIl EEPROM hfY 16 fIt&EH -
iEE

LR A B FE L IN#1T EthercatMaster: :begin() Z#&ME0Y
callback ERZ(pmEOY -
#5651

- IR TUREZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

}

void loop() {
Serial.print("Value: ");
Serial.println(slave.readSII16(0), HEX);
delay(1000);

}
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hr7A.3.2 - 2025 F 4 A

158



readSl132()

aHA

ICOP Technology Inc.

it EtherCAT 1EUS%ERY SIl EEPROM feEAIBUIEEE 32-bit WER -

EE\
an/

uint32_t readSII32(uint32_t offset, uint32_t timeout_ms = 500);

28
* [in] uint32_t offset
EtherCAT #tULZE 2 SIl EEPROM HIURNE -

* [in] uint32_t timeout_ms

BSREE (B 2W) -
BEEE
[Elf& SIl EEPROM hfg 32 fiIt&EHl -
iEE

LR A B FE L IN#1T EthercatMaster: :begin() Z#&ME0Y
callback ERZ(pmEOY -
#5651

- IR TUREZET - ABE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

}

void loop() {
Serial.print("Value: ");
Serial.println(slave.readSII32(0), HEX);
delay(1000);

}
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aHA

ICOP Technology Inc.

S ENTTHENERIE A EtherCAT €lh%EE Y SIl EEPROM WiEEMUZUE -

=R
=1

int writeSII(uint32_t offset, void *data, size_ t len, uint32_t timeout_ms

500) ;
28
e [in] uint32_t offset
EtherCAT fitih3X&E 2 SIl EEPROM HAIBAIE -
e [in] void *data
AREA SllEEPROM HEREHR -
e [in] size_ t Llen
BABRZEEERRIA/N -
* [in] uint32_t timeout_ms
BRREE (EVH/EN) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -

it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEEER - FEE

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

uint8 t buffer[4] = {0x00, Ox55, OxAA, OxFF};

void setup() {
master.begin();
slave.attach(@, master);
slave.writeSII(64, buffer, 4);

}

void loop() {
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writeSI18()

an AR
1% 8-bit EEER A EtherCAT £I5EKER Sl EEPROM ShHisEMMUBNE -
FEIA
int writeSII8(uint32_t offset, uint8_ t value, uint32_t timeout _ms = 500);
28
e [in] uint32_t offset
EtherCAT fitih3&E 2 SIl EEPROM HAIBAIE -
e [in] uint8_t value
MEBAZ SIEEPROM HY 8-bit EZH -
e [in] uint32_t timeout _ms
BREE (EVR/EN) -

ERE
EHEFERUES - ERIEESR 0 RRIERIMITRIN -
it

LEER T A B RINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FEE
callback ERT(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.writeSII8(64, Ox55);

}

void loop() {
/]l ...
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aHA

ICOP Technology Inc.

% 16-bit EBUER A EtherCAT fLIA3ERY SIl EEPROM SiEERAIBAIE

sRA

int writeSII16(uint32_t offset, uintl6_t value, uint32_t timeout_ms

28
e [in] uint32_t offset
EtherCAT fitih3&E 2 SIl EEPROM HAIBAIE -
e [in] uintl6_t value
MEBAZ SIEEPROM B 16-bit EE(E -
e [in] uint32_t timeout _ms
BREE (EVR/EN) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -

it

LR MBI RINEIT EthercatMaster: :begin() Z#EMI - LR ABEER - A&

callback BRT(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.writeSII16(64, ©x5555);

}

void loop() {
/]l ...
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writeSI132()

aHA

ICOP Technology Inc.

% 32-bit EEUER A EtherCAT fLIA3ERY SIl EEPROM SIEERAIBAIE

sRA

int writeSII32(uint32_t offset, uint32_t value, uint32_t timeout_ms

28
e [in] uint32_t offset
EtherCAT fitih3&E 2 SIl EEPROM HAIBAIE -
e [in] uint32_t value
MEBAZ SIEEPROM Ry 32-bit EE(E -
e [in] uint32_t timeout _ms
BREE (EVR/EN) -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -

it

LR MBI RINEIT EthercatMaster: :begin() Z#EMI - LR ABEER - A&

callback BRT(pmENY -
#i 5

#include "Ethercat.h"
EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.writeSII32(64, ©x55555555);

}

void loop() {
/]l ...
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2.2.2 EthercatDevice_Generic

EthercatDevice_Generic &— BB AR EtherCAT {RULEEE 4RI - oJAARIEFIFFA EtherCAT 114

HE  WIRHEFEILIEEZRN - PDO - CoE - FoE ~ DC £I08E -
EthercatDevice_Generic RI4BRIREG U FEFI/R :

EthercatMaster <

EthercatDevice Generic EthercatDevice CiA402

e EthercatDevice_Generic ## B8 _EthercatDevice_CommonDriver

EisEnl
o EthercatDevice_CommonDriver

o a1k
Pzt RAA Callback 9 ME0Y
A EAERAER
attach() UI¥R1ELL EtherCAT UL EHERIRMM
detach() FRBRWIGAMELL EtherCAT fEIGEEBRBRIMMIM
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Aa1ELA T
EthercatDevice_Generic 8RRV #R1CHEEIR = -

e attach()
e detach()
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attach()

an AR

Hl4aELL EtherCAT RRILERRIAMIH - WARBAE E1EUERY ID - #HEFMIINZE EthercatMaster #E7l
RS -

AR5

int attach(uintl6_t slave_id, EthercatMaster *master, EthercatAttachMode mode
ECAT_SLAVE_NO);

int attach(uintl6_t slave_id, EthercatMaster &master, EthercatAttachMode mode =
ECAT_SLAVE_NO);
28
e [in] uintl6_t slave_1id
EtherCAT #8IS EROTEILAY ID - b ID WERMKIE mode SEME -
e [in] EthercatMaster *master
ZMINA EthercatMaster FHRI¥14 -
e [in] EthercatAttachMode mode
slave_id FERA :
ECAT_SLAVE_NO
EtherCAT fEISE#AES ERVIEREARSE - BIE0 0 FRonss—ENENS - 1 RORSE_{E - MK ILER
e
ECAT_ALIAS_ADDRESS
LU5RY alias address - &z ERRE Sl EEPROM BINIT#AREE 8 & -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -
i FE:
LEERFVMBTE IO TT EthercatMaster: :begin() Z&MEM -
EE  BIETE callback ERKTZLHIFAYLEEREC -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();
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void loop() {
//...

86Duino — EtherCAT Library API fs F3 =1 FR7S.3.2 - 2025 F 4 B 167



ICOP Technology Inc.

detach()

aHA
BRERYIMAIEIE EtherCAT 1EISIRBIRVYIH - WS HE EthercatMaster #RIRIMIMGPERERELS -

=R
=1

int detach();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

LEER = A B FE B INEN 1T EthercatDevice Generic::attach() Z#&ZBEMEDY -
ZE  ZIFTE callback BRKTCHIFAY LR E -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);
slave.detach();
master.end();

}

void loop() {
// do something here.

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 168



ICOP Technology Inc.

2.2.3 EthercatDevice_CiA402

EthercatDevice_CiA402 2—1EEMAY CiA 402 EtherCAT fRILERE R - SEZEHIEDIXIE CiA
402 2% EtherCAT fElfREEEN=S -

B 7 E A CIA 402 MHmIEF IR I K Z1E CiA 402 IRIFENATNEBE AR RIFR T - 845 -
o #E{FHE =l (Operation Modes)
o Profile Position (pp)
o Profile Velocity (pv)
o Profile Torque (tq)
o Homing (hm)
o Cyclic Synchronous Position (csp)
o Cyclic Synchronous Velocity (csv)
o Cyclic Synchronous Torque (cst)
o IJEEEEAA (Function Groups)
o Touch Probe

WNFEEFAIA CiA 402 RER - BEZELUIMXXH -
o CiA Draft Standard 402: CANopen device profile drives and motion control
e ETG.6070 Implementation Directive for CiA402 Drive Profile
e User manual for the currently used CiA 402 drive device
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EthercatDevice_CiA402 IR RN NEIFT/~ :

EthercatMaster <

EthercatDevice Generic

EthercatDevice CiA402

»  FEthercatDevice_CiA402 #%# B _EthercatDevice_CommonDriver.

BRI

o EthercatDevice_CommonDriver

_ - Callback
BB aAA
ch gy
Initialization-related functions

attach() Initialize the object of this EtherCAT SubDevice class.

detach() Deinitialize the object of this EtherCAT SubDevice class.

isStepper() Check if the EtherCAT SubDevice is a stepper motor drive. 0
Control-related functions

getCiA4@2Mode() Get the current mode of operation. (6061) o!

setCiA402Mode() Switch the mode of operation. (6060y, 60611, 65025) 0l2

getCiA4@2State() Get the current CiA 402 state. (6041y) 0

setCiA4@2State() Switch the CiA 402 state. (6040h, 6041;) 02
Enable the drive function and power on the motor. (6040,

enable() 02
60414)
Disable the drive function and power off the motor. (6040,

disable() 02
6041h)
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setTargetPosition()
setTargetVelocity()
setTargetTorque()
setProfileAcceleration()
setProfileDeceleration()
setMaxAcceleration()
setMaxDeceleration()
setMaxProfileVelocity()
setMotionProfileType()
setPositionWindow()
setPositionWindowTime()
setPositionOffset()
setSoftwarePositionLimit()
setFollowingErrorWindow()
setPositionPolarity()
setVelocityWindow()
setVelocityWindowTime()
setVelocityThreshold()
setVelocityOffset()
setMaxMotorSpeed()
setVelocityPolarity()
setTorqueOffset()
setMaxTorque()
setPositiveTorqueLimit()
setNegativeTorqueLimit()
setQuickStopDeceleration()
setQuickStopOptionCode()
setShutdownOptionCode()
setDisableOperationOptionCode()
setHaltOptionCode()
setFaultReactionOptionCode()
getErrorCode()
getSupportedDriveModes ()
getMotorResolution()
getPositionActualValue()
getVelocityActualValue()
getTorqueActualValue()
getCurrentActualValue()
getPositionDemandValue()

getPositionDemandInternalValue()

ICOP Technology Inc.

Operation-related functions
Set the target position. (607An)
Set the target velocity. (60FF)
Set the target torque. (6071)
Set the profile acceleration. (6083:)
Set the profile deceleration. (6084y)
Set the max acceleration. (60C5;)
Set the max deceleration. (60C6n)
Set the max profile velocity. (607Fr)
Set the motion profile type. (6086y)
Set the position window. (6067;)
Set the position window time. (6068,)
Set the position offset. (60B0:)
Set the software position limit. (607Dn)
Set the following error window. (6065p)
Set the position polarity. (607E)
Set the velocity window. (606Dy,)
Set the velocity window time. (606Er)
Set the velocity threshold. (606F)
Set the velocity offset. (60B1h)
Set the max motor speed. (6080;)
Set the velocity polarity. (607E)
Set the torque offset. (60B2;)
Set the max torque. (6072h)
Set the positive torque limit. (60EQp)
Set the negative torque limit. (60E1y)
Set the quick stop deceleration. (6085)
Set the quick stop option code. (605A)
Set the shutdown option code. (605B)
Set the disable operation option code. (605C)
Set the halt option code. (605Dy)
Set the fault reaction option code. (605E)
Get the error code. (603Fh)
Get the supported drive modes. (6502;)
Get the motor resolution. (60EFy)
Get the position actual value. (6064y)
Get the velocity actual value. (606C)
Get the torque actual value. (6077h)
Get the current actual value. (6078:)
Get the position demand value. (6062h)

Get the position demand internal value. (60FCh)
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getPositionActualInternalvValue() Get the position actual internal value. (6063:) o!
getAdditionalPositionActualvalue() & Get the additional position actual value. (60E4y) ot
getFollowingErrorActualvalue() Get the following error actual value. (60F4) o!
getVelocityDemandvalue() Get the velocity demand value. (606B) o!
getTorqueDemandValue() Get the torque demand value. (6074) o!
getDigitalInputs() Get the digital inputs. (60FDy) o!
Profile Position mode (pp) related functions
pp_SetVelocity() Set the profile velocity. (60814)
pp_SetAcceleration() Set the profile acceleration. (6083:)
pp_SetDeceleration() Set the profile deceleration. (6084y)
pp_SetMotionProfileType() Set the motion profile type. (6086y)
pp_Run() Move to the target position. (6040, 60414, 607An)
pp_IsTargetReached() Check if the target position has been reached. (6041;)
pp_CheckFollowingError() Check if the following error occurs. (6041y)
pp_Halt() Pause the current operation. (6040h, 6041)
pp_Resume() Resume the paused operation. (6040, 60414)
Profile Velocity mode (pv) related functions
pv_SetAcceleration() Set the profile acceleration. (6083:)
pv_SetDeceleration() Set the profile deceleration. (6084y)
pv_SetMotionProfileType() Set the motion profile type. (6086y)
pv_Run() Move at a target velocity continuously. (6041, 60FFy)
pv_IsTargetReached() Check if the target velocity has been reached. (6041;)
pv_CheckZeroSpeed() Check if the speed is zero. (60414)
pv_CheckMaxSlippageError() Check if the maximum slippage error occurs. (6041p)
pv_Halt() Pause the current operation. (6040, 6041y)
pv_Resume() Resume the paused operation. (6040, 60414)
Profile Torque mode (tq) related functions
tq_SetTorqueSlope() Set the torque slope. (6087h)
tq_SetTorqueProfileType() Set the torque profile type. (6088)
tq_SetMotorRatedCurrent() Set the motor rated current. (6075)
tqg_SetMotorRatedTorque() Set the motor rated torque. (6076n)
tq_Run() Drive continuously at the target torque. (6041, 60711)
tq_IsTargetReached() Check if the target torque has been reached. (6041y) 0
tq_Halt() Pause the current operation. (6040, 6041y)
tq_Resume() Resume the paused operation. (6040, 6041h)
Homing mode (hm) related functions
hm_SetHomeOffset() Set the home offset. (607Ch)
hm_SetHomingMethod() Set the homing method. (6098:)
hm_SetHomingSpeeds () Set the homing speeds. (6099;)
hm_SetHomingAcceleration() Set the homing acceleration. (609A:)
hm_Run() Initiate a homing operation. (60405, 6041)
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hm_IsAttained() Check the status of the homing operation. (6041y,) 0
hm_Stop() Stop the homing operation. (6040, 6041)
Function Group "Touch Probe" related functions
enableTouchProbel() Enable the touch probe 1. (60B8;, 60B9;, 60D0y)
enableTouchProbe2() Enable the touch probe 2. (60B8;, 60B9;, 60D0y)
disableTouchProbel() Disable the touch probe 1. (60B8;, 60B9;)
disableTouchProbe2() Disable the touch probe 2. (60B8;, 60B9;)
o Check if a positive or negative edge has occurred on the -
touch probe 1 signal. (60B9:)
i sTouchProbe2valueReady () Check if a positive or negative edge has occurred on the o
touch probe 2 signal. (60B9)
readTouchProbelValue() Read the touch probe position 1. (60BA;, 60BB}) o!
readTouchProbe2Value() Read the touch probe position 2. (60BCy, 60BDy) o!
Low-level functions for mode-specific flow control
setHaltBit() Set the halt bit in the controlword. (6040x) 0
isTargetReached() Check if the target has reached. (6041y) 0
setModeSpecificBit4() Set the bit 4 in the controlword. (6040;) 0
setModeSpecificBit5() Set the bit 5 in the controlword. (6040;) 0
setModeSpecificBit6() Set the bit 6 in the controlword. (6040;) 0
checkModeSpecificBit12() Check the value of bit 12 in the statusword. (60414) 0
checkModeSpecificBit13() Check the value of bit 13 in the statusword. (60414) 0
. Note 1 : EAEEMHEHEZE PDO - RO Callback K FFEHA -
. Note 2 : ELEEKTA Callback R ERAR - iR timeout 28 - BEAEEEEREBEHEREE ] -
MFEFMAOZNE APl RUERERHR - 552 [E EtherCAT CiA402 APIs -
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2.3 QEC-Series SubDevice

QEC-Series SubDevice B3R ¥ 5% ICOP By QEC RAINRILKEERETHNEBH T - FEFHERE
DEBEHBEBREN A NETREVES -

QEC-Series SubDevice 1 EtherCAT SubDevice 37 ZBEHEZ 4RI %I - QEC-Series
SubDevice k38 EtherCAT SubDevice 837 - #1 FNEFi7~ - _EthercatDevice_DmpCommonDriver
£ _EthercatDevice_CommonDriver 2 EI7F1ERH % -

'+ _EthercatDevice_DmpCommonDriver
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]

_EthercatDevice_DmpCommonDriver
o EthercatDevice_DmpDIQ_Generic

o EthercatDevice_DmpAIQ_Generic

o EthercatDevice_DmpCIQ_Generic

o EthercatDevice_DmpHID_Generic

o EthercatDevice_DmpLCD_Generic

o EthercatDevice_DmpMIC_Generic

o EthercatDevice_DmpVM_Generic

o EthercatDevice_DmpEM_Generic

o EthercatDevice_DmpStepper_Generic
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2.3.1

_EthercatDevice_DmpCommonDriver

_EthercatDevice_DmpCommonDriver

EENENTIRER - BN EE |
R (MTBF)

ICOP Technology Inc.

= [EHISER - 126t ICOP FBISHY EtherCAT Hils%E
AMEE (B BE - B ) JBE:

BEHa

S PR E PR
_EthercatDevice_DmpCommonDriver FY$85IEI &N T EFI~ :

EthercatDevice Generic

EthercatDevice CiA402

____________________

g

[

_EthercatDevice_DmpCommonDriver #i%B _EthercatDevice_CommonDriver.
5 RILERIERRIEI I -

=gyl

EthercatDevice_CommonDriver

MTBF BRI T
HES= Gy

X2

getSystemTemperature()

Callback chI¥NY
H e AR I
MBEARE 012
getSystemPowerVoltage() NSRS ER 012
getSystemPowerCurrent() NEASKER 012
getPeripheralPowerVoltage() NSHEER 012
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getPeripheralPowerCurrent()

tryToGetSystemTemperature()

tryToGetSystemPowerVoltage()

tryToGetSystemPowerCurrent()

tryToGetPeripheralPowerVoltage()

tryToGetPeripheralPowerCurrent()

getWorkingHours ()

getBootTimes ()

tryToGetWorkingHours ()

tryToGetBootTimes ()

getCustomer()
getOrderNumber()

getInvoiceNumber()

getDeliveryDate()
. Note 1 : 2&ERENREIFRIPFER -

. Note 2 : IERN B ZBEESE - AOJ7EEH FPU (2EE

HSEEER

PIFEEARERIMS RAFRE

PIFFEEA R ERIMS AFER

PFFEEA R ERIMS RHER

PUEFRZE A N ER S EEERE

PIFEEA R ERIGEEER
MTBF #HEJ R =

IS RIEETRE

EVIS R RE
VIFERERE

RSHEHH

FPU HIEREE - 752:E8 Callback AT =i -

A IS RIEETHRE

FRRERS A EBBIREME -
EBEJT ) W Callback I PIFN - BZEARE

ICOP Technology Inc.

OO O O o o
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Z A BT A
ﬁﬁﬁ?xiiz MCU £ QEC %5 EtherCAT ILSEE IR CoE Wi - ARENAKELRSE 6

i RRRE - 2RBRE - 2FER - BAESE F*F‘ﬂ@éﬁ_;ﬁ%ﬁlﬁb'ZKEIEEF?M&W&%E’\J%%E%}%
T - FRERAEBENRZERAGAE  WERLMFHAEEREEERNHEES -

e getSystemTemperature()

¢ getSystemPowerVoltage()

e getSystemPowerCurrent()

e getPeripheralPowerVoltage()

e getPeripheralPowerCurrent()

e tryToGetSystemTemperature()

e tryToGetSystemPowerVoltage()

e tryToGetSystemPowerCurrent()

¢ tryToGetPeripheralPowerVoltage()

e tryToGetPeripheralPowerCurrent()
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getSystemTemperature()

& AR
NSzmaX -
=h?

AR/

double getSystemTemperature();

28

—
it
VARNY

BEEE

BRERFRE -

iEE

LEER = A BFE L INENTT EthercatMaster: :begin() &7 EIE -

LR T U Z R E NS IR ET -

ErfEZET - BIABETE callback ERTNPIENY - EDIEMEZET - EEEESZIE FPU BY callback B
PIEY - WABIERC tryToGetSystemTemperature() FA - BIRZIE FPU #Y callback
I - FFS%E Callback AT -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("System Temperature: ");
Serial.println(slave.getSystemTemperature());

}

void loop() {
/]l ...

}
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getSystemPowerVoltage()

& AR
S HMEE (Vs)

=R
=1

double getSystemPowerVoltage();

28

—
it
VARNY

BEEE

iEE

LEER = A BFE L INENTT EthercatMaster: :begin() &7 EIE -

LR T U Z R E NS IR ET -

ErfEZET - BIABETE callback ERTNPIENY - EDIEMEZET - EEEEZIE FPU BY callback B
P IEY - MABIERC tryToGetSystemPowerVoltage() A - BAR#E FPU #Y callback X
I - FFS%E Callback AT -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("System Voltage: ");
Serial.println(slave.getSystemPowerVoltage());

}

void loop() {
/]l ...

}
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getSystemPowerCurrent()

an AR
S ZRMER (Is) -

EE\
an/

double getSystemPowerCurrent();
28

—
it
VARNY

BEEE

IREIAFHER -

i FE:

IR AN BFERIN#IT EthercatMaster: :begin() #& A BEREOY -

LR T U Z R E NS IR ET -

ErfEZET - BIABETE callback ERTNPIENY - EDIEMEZET - EEEEZIE FPU B callback B
P IENY - WAAZEFERC tryToGetSystemPowerCurrent() 1/ - BIRSZ1E FPU B callback R -
BF2%E Callback R -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("System Current: ");
Serial.println(slave.getSystemPowerCurrent());

}

void loop() {
/]l ...

}

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 181



ICOP Technology Inc.

getPeripheralPowerVoltage()

ait AR
HiSIMNEREe B EERE (Vp) °

=R
=1

double getPeripheralPowerVoltage();

28

—
it
VARNY

IR

IR[EISMNERERH B -

iEE

LEER = A BFE L INENTT EthercatMaster: :begin() &7 EIE -

LER T o] DI2FE ZE Vs IR ZET -

ErfEZET - BIABETE callback ERTPIENY - EDIEMEZET - EEEESZEE FPU BY callback B
PN - WAZEEED tryToGetPeripheralPowerVoltage() /A - BHNSZ3E FPU B89 callback X
I - FFS%E Callback AT -

gt

#include "Ethercat.h"

]

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Peripheral Voltage: ");
Serial.println(slave.getPeripheralPowerVoltage());

}

void loop() {
/]l ...

}
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getPeripheralPowerCurrent()

aHA
HiSINERE B ER (Ip) °
=h?

double getPeripheralPowerCurrent();

28

—
it
VARNY

BEEE

IR[E|SMNERER BT -

iEE

IR LA BEE R IHEIT EthercatMaster: :begin() & BEMENY -

LER T o] DI2FE ZE Vs IR ZET -

ErfEZET - BIABETE callback ERTNPIENY - EDIEMEZET - EEEESZIE FPU BY callback B
PN - WRAZEEEC tryToGetPeripheralPowerCurrent() A - BiNSZ#E FPU B9 callback BX
I - FFS%E Callback AT -

gt

#include "Ethercat.h"

]

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Peripheral Current: ");
Serial.println(slave.getPeripheralPowerCurrent());

}

void loop() {
/]l ...

}
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tryToGetSystemTemperature()

aHA
POFEZERXNERNSR2ARE - EEE true - BRENEF ST - L/RIENF

N4 getSystemTemperature() MUEVSEE ; & [EE false - BIRTREBIIZEFEARTH -

=h2
=1

bool tryToGetSystemTemperature();

e |

—
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: EK
. false : {7
iEE
IR T A BIE A IN#1T EthercatMaster: :begin() Z#&MM - IR AIFEER - BO&
callback BRI -
&l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
double SystemTemperature;

void CyclicCallback() {
if (slave.tryToGetSystemTemperature())
SystemTemperature = slave.getSystemTemperature();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

}

void loop() {
Serial.print("System Temperature: "); Serial.println(SystemTemperature);

}
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tryToGetSystemPowerVoltage()

aHA
POFEZESNERINSRAER - ZEE true - BRENEF ST - LZRIENF

I getSystemPowerVoltage() LIEVSEE ; ZOlE false - BIRTNEBINEREARTAH °

=h2
=1

bool tryToGetSystemPowerVoltage();

e |

—
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: EK
. false : {7
iEE
IR T A BIE A IN#1T EthercatMaster: :begin() Z#&MM - IR AIFEER - BO&
callback BRI -
&l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
double SystemVoltage;

void CyclicCallback() {
if (slave.tryToGetSystemPowerVoltage())
SystemVoltage = slave.getSystemPowerVoltage();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

}

void loop() {
Serial.print("System Voltage: "); Serial.println(SystemVoltage);

}

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B

185



ICOP Technology Inc.

tryToGetSystemPowerCurrent()

aHA
POFEZESXNERMINSRAER - HEE true - BRENEF ST - M/RIENF

I getSystemPowerCurrent() LIEVSEE ; Z[OlE false - BIRTNEBINEREARTAH °

=h2
=1

bool tryToGetSystemPowerCurrent();

e |

—
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: EK
. false : {7
iEE
IR T A BIE A IN#1T EthercatMaster: :begin() Z#&MM - IR AIFEER - BO&
callback BRI -
&l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
double SystemCurrent;

void CyclicCallback() {
if (slave.tryToGetSystemPowerCurrent())
SystemCurrent = slave.getSystemPowerCurrent();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();
}
void loop() {
Serial.print("System Current: "); Serial.println(SystemCurrent);

}
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tryToGetPeripheralPowerVoltage()

aHA
PSFEZES XN ERISINER - ZEREIE true - RRENEF ST - MZRIENF

N4 getPeripheralPowerVoltage() MEVSEE ; ZOE false - QIRTREINEF B ARTAH

=h2
=1

bool tryToGetPeripheralPowerVoltage();

e |

—
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: EK
. false : {7
iEE
IR T A BIE A IN#1T EthercatMaster: :begin() Z#&MM - IR AIFEER - BO&
callback BRI -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
double PeripheralVoltage;

void CyclicCallback() {
if (slave.tryToGetPeripheralPowerVoltage())
PeripheralVoltage = slave.getPeripheralPowerVoltage();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();
}
void loop() {
Serial.print("Peripheral Voltage: "); Serial.println(PeripheralVoltage);

}
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tryToGetPeripheralPowerCurrent()

aHA
PSFEZES XN ERISINBER - BZEME true - RRENEF ST - LZRIENF

04 getPeripheralPowerCurrent() MUEVSEE ; & [OE false - BIRTNEINZEFEARTTH

=h2
=1

bool tryToGetPeripheralPowerCurrent();

e |

—
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: EK
. false : {7
iEE
IR T A BIE A IN#1T EthercatMaster: :begin() Z#&MM - IR AIFEER - BO&
callback BRI -
&l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
double PeripheralCurrent;

void CyclicCallback() {
if (slave.tryToGetPeripheralPowerCurrent())
PeripheralCurrent = slave.getPeripheralPowerCurrent();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();
}
void loop() {
Serial.print("Peripheral Current: "); Serial.println(PeripheralCurrent);

}
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MTBF BA T

MTBF 2 "I EREFREFE 1 ( Mean Time Between Failures ) fU4EE - B —I8# = 245040
SHIEE  BRIEMREEZEBNFEETERE - HtEAR A | BRETRBRMUIABAR
FHHERE - FISERA—EFI9E  tRARGERKNTHNTRIAERSES - MTBF 2—1EE
FIRIE1E - ol FZRER 2 BT TS - AR E BT RGNS - Bt oA
R EFEFT M NSRS -

PRATES MCU BY QEC %31 EtherCAT fEIAREBEBIRM CoE MHAHIEH MTBF MHEAE - &

It - RERUBREMEFART - FEAZBYLUESEL MTBF Eifl - WRHAREBRAREEA
kR ERVES a0 AR -

e getWorkingHours()

e getBootTimes()

e tryToGetWorkingHours()
e tryToGetBootTimes()
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getWorkingHours()

& AR

ES EHRIR LR -

sRA

int getWorkingHours();

28

—

BEEE

CEERN TIERE - EREE/NR 0 RRBEERER - MREHREIEZRAN -

iEE

IR T A B EE R THEST EthercatMaster: :begin() & BEMENY -

LR T U Z R E NS IR ET -

ErMEZE - BIABETE callback ERTNPIFENY - EDIEMEZET - BIOI#E callback ERTUHPIFAY - 7
INBTERC tryToGetWorkingHours() M -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Working Hours: ");

Serial.println(slave.getWorkingHours());

void loop() {
/]l ...
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getBootTimes()

an AR

HUS B BRI B REL -
FEIA

int getBootTimes();

28

—

BEEE

BlE BRI ERE - BLEE/NR 0 RRBEHER - WEIEHERITERTE -

iEE

IEER T B R INENIT EthercatMaster: :begin() #A SN -

LR T U Z R E NS IR ET -

ErMEZE - BIABETE callback ERTPIFENY - ZDIEMEZET - BIOI#E callback ERTUHPIFAY - 7
NBTERC tryToGetBootTimes() fEM -

5151

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Boot Times: ");

Serial.println(slave.getBootTimes());

void loop() {
/]l ...
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aHA
PUUFBZER N EM NG LIFRE - BEE true - FRBEEF ST - IS EIZRIFENY

getWorkingHours() MEVSEIE ; & ([O1E false - BIRTNEINEFERTTH °

=h2
=1

bool tryToGetWorkingHours();

e |

—
o
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: BT
o false : T
i
LR M BTE R TIN#IT EthercatMaster: :begin() Z#&MFY
callback RZPIFA -
&l

- WERTURIEHET - Ho®

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
int WorkingHours;

void CyclicCallback() {
if (slave.tryToGetWorkingHours())
WorkingHours = slave.getWorkingHours();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

}

void loop() {

}

Serial.print("Working Hours: "); Serial.println(WorkingHours);
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tryToGetBootTimes()

ICOP Technology Inc.

aHA
PUFBZE R N EMINERMRE - BEE true - FRBEEF ST - IS EIZRIFENY

getBootTimes() DUEVEEE ; &[OE false - RIFRREBEINIER AT °

=h2
=1

bool tryToGetBootTimes();

e |

—
o
VARNY

BEEE
BE—EHMHE  FBRIFEEEBNEFEECTM
o true: BT
o false : T
i
LR M BTE R TIN#IT EthercatMaster: :begin() Z#&MFY
callback RZPIFA -
&l

- WERTURIEHET - Ho®

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
int BootTimes;

void CyclicCallback() {
if (slave.tryToGetBootTimes())
BootTimes = slave.getBootTimes();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

}

void loop() {

}

Serial.print("Boot Times: "); Serial.println(BootTimes);
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) EEAAT
FRA¥E#L MCU # QEC %3 EtherCAT #IsEEERH CoE Mt - BRIBESITEMHE

all - EEEMELERIAICSHETEAKRED -
HIt - RENERERALGENELEEFFIEEN - HREFTERETES

e getCustomer()

¢ getOrderNumber()

e getInvoiceNumber()

e getDeliveryDate()
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getCustomer()

aHA

NEEFE -

=h?
=1

char *getCustomer(char *buffer = NULL);

28

* [out] char *buffer

FHEEMETR  BRERIIANEDLR 7 - URKRRHULLE  SERATERETR -

ERE

EiEEREFEMNFENER -

it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -

gl

ICOP Technology Inc.

4l coo

#include

Serial.

Serial.
Serial.
Serial.
Serial.
Serial.
Serial.

"Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
char Customer[7];

void setup() {

begin(115200);

master.begin();
slave.attach(@, master);

print("Customer: ");
println(slave.getCustomer());
print("Customer: ");
println(slave.getCustomer(Customer));
print("Customer: ");
println(Customer);

void loop() {
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getOrderNumber()

& AR
EVSRIE 4R -

=h?
=1

char *getOrderNumber(char *buffer = NULL);
28
* [out] char *buffer
FEEREHER FREMINNEDES 9 MRKRRELLSE  REFATENEFR -
=1ELE
(OB fEmE] EARIEF BRITEIR -
i FE:
IR A BFERIN#IT EthercatMaster: :begin() Z&MIY - LR BHEED - KBE
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
char OrderNumber[9];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Order Number: ");
Serial.println(slave.getOrderNumber());
Serial.print("Order Number: ");
Serial.println(slave.getOrderNumber(OrderNumber));
Serial.print("Order Number: ");
Serial.println(OrderNumber);

void loop() {
/] ...
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getlnvoiceNumber()

aHA
VS S8 SRoRA5 -

=h?
=1

char *getInvoiceNumber(char *buffer

28

* [out] char *buffer

FERENEER BREREINZEDD 12 - ERERILSEH  SEANBERNETE -

EAEILE
[Ol{E a3 RS FHNER -
it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"
EthercatMaster master;
EthercatDevice QECR11DTOH slave;

char InvoiceNumber[12];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.println(InvoiceNumber);

void loop() {
/] ...

Serial.print("Invoice Number: ");
Serial.println(slave.getInvoiceNumber());
Serial.print("Invoice Number: ");

Serial.print("Invoice Number: ");

Serial.println(slave.getInvoiceNumber(InvoiceNumber));
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getDeliveryDate()

aHA
NSLEHE -

=h?
=1

char *getDeliveryDate(char *buffer = NULL);
28
* [out] char *buffer
FHEEREER FREREIANEDES 5 - EREHILSE - BEARTERNEZEER -
=1L
EfEmHE HRFSEERE -
i FE:
IR A BFERIN#IT EthercatMaster: :begin() Z&MIY - LR BHEED - KBE
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11DTOH slave;
char DeliveryDate[5];

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("Delivery Date: ");
Serial.println(slave.getDeliveryDate());
Serial.print("Delivery Date: ");
Serial.println(slave.getDeliveryDate(DeliveryDate));
Serial.print("Delivery Date: ");
Serial.println(DeliveryDate);

void loop() {
/] ...
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2.3.2 EthercatDevice_DmpDIQ_Generic

EthercatDevice_DmpDIQ_Generic 2 ICOP E&E & A/t ( Digital 1/0 ) EtherCAT #1571
APTFAEMNRIEERESR - BRETEMUEA - U HSEINEER APl -

EthercatDevice_DmpDIQ_Generic RIZBRIEEZ ML NEFI~ :

EthercatDevice Generic

e  EthercatDevice_DmpDIQ_Generic #&/¥E _EthercatDevice_DmpCommonDriver.

BRI

EthercatDevice CiA402

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

EthercatDevice_DmpDIQ_Generic

. EthercatDevice_CommonDriver

PIEER

| By VID PID Inputs Outputs MCU DC Ei#%
5]

EthercatDevice_QECROODOFS 0x00000bc3 0x0086d303 0 16 0
EthercatDevice_QECROODOFH 0x00000bc3 0x0086d30A 0 16 0
EthercatDevice_QECROODOTL 0x00000bc3 0x0086d327 0 32
EthercatDevice_QECROODOTH 0x00000bc3 0x0086d801 0 32 0
EthercatDevice_QECROODFOS 0x00000bc3 0x0086d30D 16 0 0
EthercatDevice_QECROODFOD 0x00000bc3 0x0086d300 16 0 0 0]
EthercatDevice_QECROODFOH 0x00000bc3 0x0086d30B 16 0 0
EthercatDevice_QECROODTOL 0x00000bc3 0x0086d323 32 0
EthercatDevice_QECROODTOH 0x00000bc3 0x0086d701 32 0 0
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EthercatDevice_QECR00D88S
EthercatDevice_QECR00D88D
EthercatDevice_QECR0O0D88H
EthercatDevice_QECR0O0DC4D
EthercatDevice_QECR00D4CD
EthercatDevice_QECR11DOFS
EthercatDevice_QECR11DOFH
EthercatDevice_QECR11DOTL
EthercatDevice_QECR11D0OTH
EthercatDevice_QECR11DF0S
EthercatDevice_QECR11DFOD
EthercatDevice_QECR11DFOH
EthercatDevice_QECR11DTOL
EthercatDevice_QECR11DTOH
EthercatDevice_QECR11D88S
EthercatDevice_QECR11D88D
EthercatDevice_QECR11D88H

o HUA{E
« M 1/0
o ERZRIEA

B 218

attach()
detach()

digitalWrite()

digitalRead()
digitalWriteAll()

digitalReadAll()

startBrokenWireTest ()

0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3
0x00000bc3

0x0086d309
0x0086d301
0x0086d30F
0x0086d304
0x0086d302
0x0086d0d4
0x0086d305
0x0086d324
0x0086d800
0x0086d30E
0x0086d0d2
0x0086d306
0x0086d320
0x0086d700
0x0086d0d5
0x0086d307
0x0086d308

a5 AA

AR EHER R =X

HYA(ELL EtherCAT 1EILZERAIRIMIH
FRBRWIGAMELL EtherCAT HULERBEBIRI MG

241 1/0 FEERR

= AR E U R A1 RIAR RS
A8 A5 RE U B A I A1 R9ARRG
= AR R B8 ARG
A8 B PR A B B9 B 8 A AR RG

R 4R SR R =X

RRE i AR 1R R

ICOP Technology Inc.

8 8 0
8 8 0
8 8 0
12 4 0
4 12 0
0 16 0
0 16 0
0 32

0 32 0
16 0 0
16 0 0
16 0 0
32 0

32 0 0
8 8 0
8 8 0
8 8 0

Callback MENY

o O O O
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#9a{ELA T
AR EthercatDevice_DmpDIQ_Generic $8RIAI#IMA{EHERIER T -

e attach()
e detach()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

#i {5l
AR EthercatDevice_QECROODOFH -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROODOFH slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
/]l ...

}
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

HARIERER ~ FBA - SR EBENE - BELERER -
#i {5l
AR EthercatDevice_QECROODOFH -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROODOFH slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {

// put your main code here, to run repeatedly:
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U 1/0 BT

AR EthercatDevice_DmpDIQ_Generic $85IAY ST & A B2 81 {178 H IHEEER T -

e digitalWrite()

e digitalRead()

e digitalWriteAll()
e digitalReadAll()
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digitalWrite()

an AR
1% HIGH 2t LOW RVEUIEE ATEER) EtherCAT 1elh B L MIAL -
FEIA
int digitalWrite(int pin, uint8_t value);
28
e [in] 1int pin
EtherCAT fEU5AVE & L MI AL 4R R -
e [in] uint8_t value
HNEESEY - BS HIGH 2 LOW -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
oY - BEERTBIEFRZES - oI AS callback ERZ e -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROODOFH slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWrite(®, HIGH);
delay(4000);
slave.digitalWrite(©, LOW);
delay(1000);
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digitalRead()

aHA
AEHVIETE EtherCAT fElABIE ARINIAE -

=h?
=1

int digitalRead(int pin);
28
e [in] 1int pin
EtherCAT fEUSAVENN & L MI AL 4R R -
=1L
BRIEERAINBNZEEEY - E7 HIGH 3 LOW -
iEE:

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM

ny - EEATUAIEPEZESL - alfR callback ERZLERIENY -
gl

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOD88D slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWrite(®, HIGH);
delay(1000);

slave.digitalWrite(©, LOW);
delay(1000);

}

Serial.print("DIO: "); Serial.println(slave.digitalRead(9));

Serial.print("DIO: "); Serial.println(slave.digitalRead(9));

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A

206



ICOP Technology Inc.

digitalWriteAll()

iR

EIFE A EtherCAT ik FiA EUAIE) H R IAIAAES -
A

int digitalWriteAll(uint32_t value);

28

* [in] uint32_t value

IE28R—1E 32 UThESRER - AUEEZEEAMBRNBLHUNE - 8—ENTH

E—EE Mmoo - BEOE
55 0 IycHEE U DRI 0 -
5 1 Ao HEE U DRI 1 -
IKICAEHEZESE 31 {UTH BRI 31 -
UnER 1 "M S HIGH - % 0 RIA LOW -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHB]H
oY - MEERBIEFRZES - oI RS callback ERZ e -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOD88D slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWriteAll(@x55555555);
delay(1000);
slave.digitalWriteAll(OxAAAAAAAA);
delay(1000);

}
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digitalReadAll()

an AR

[EIIFEEN EtherCAT fEUSPRA B ARINIAIIAES -
AR5

uint32_t digitalReadAll();

28

—

HH o

ERE

BEl—1E 32 UTAESIRER - (CRATARUBARMAASAE - BRIEFNEEUTHE—

EZ g ARAL - SEWT
o 5 0 fIrmEREAITMARM O -
o 1 fImEREAITMARM 1 -
o IRILEEMERS 31 fIyTRMMA 31 -
BR 1 ZTrEENHAUERS HIGH - B%S 0 BIFRRS LOW -
iEE
KRN BTERININIT EthercatMaster: :start() Mi#f EthercatMaster::stop() ZEIM
- e UASIEFEZETL - aIRt callback ERECHIFEAY -
£ 150

#include "Ethercat.h"
EthercatMaster master;
EthercatDevice QECROOD88D slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();
}
void loop() {
slave.digitalWriteAll(@x55555555);
delay(1000);
Serial.print("DI: "); Serial.println(slave.digitalReadAll());

slave.digitalWriteAll(OxAAAAAAAA);
delay(1000);
Serial.print("DI: "); Serial.println(slave.digitalReadAll());

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B

208



ICOP Technology Inc.
et 4R 15 R BRI =0
AR EthercatDevice_DmpDIQ_Generic $8RIAYET4RERITHEE »

e startBrokenWireTest()
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startBrokenWireTest()

aHA
RUBITEXE EtherCAT fi1ih & AR RO ER R f0RAIE -
ARA

uintl6_t startBrokenWireTest(uintl6_t bitMask, uint32_ t timeout_ms = 1000);
28
* [in] uintl6_t bitmask
285 16 NITERIREE - Al ML im AR ZM AR BRI - bitMask SRS
— @ o R — @ A RN - BEOT
o fUJc 0 ROREMUMARIAL O -
o fUrc 1 RoREMUBMARIAL 1 -
o MRUCERMERNMIIT 15 FRRMIM 15 -
ER 1 RrzusEe2EES - B 0 BIRRAES -
EE . WERRISHPRES 1 WUTTHBRMAITE EtherCAT LIk ERERE - GRS
BRI EENAT -
* [in] uint32_t timeout_ms
BRRE (BW) -
=IELE
BEREl—1E 16 frroHErRFIEEE - ARERAAIENER - BEETNSEL T E—ESEAIR
A& ARIAL - FRRE
o 0: ZMNIKRESEREEHIRAI S ELR -
o 1:ZMNZEAIE - BHXREARIELR -
i FE:
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJM
ny - UEEREAAEZET - Aol callback ERTHPIFAY -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOD88D slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

master.start();
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Serial.print(slave.startBrokenWireTest(OxFF));
}

void loop() {
/]l ...
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2.3.3 EthercatDevice_DmpAIQ_Generic

EthercatDevice_DmpAIQ_Generic ;2 ICOP ER4atcE A/&# L ( Analog 1/0 ) EtherCAT fEIL1E
AFTFENHILIEERR - BIRH THBEEm A -~ BEEEm T EINEEN APl -

EthercatDevice_DmpAIQ_Generic RI4ERIBE G ML N BRI :

EthercatDevice _Generic EthercatDevice CiA402

_________________________________________

EthercatDevice_DmpAIQ_Generic

»  EthercatDevice_DmpAIQ_Generic #&¥E _EthercatDevice_DmpCommonDriver.

BRI

e _FthercatDevice_CommonDriver

PIELER
melaE VendorID  Product Code Input Channels Output Channels
EthercatDevice_QECR11A44S 0x00000bc3 0x0086d880 4 4

. HUAME
o JBECE L ERA T
o JBLCEAFERAT
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R &E AR Callback HI¥AY
A EAERAER
attach() UIR1ELL EtherCAT #EULEEE M RIRMM
detach() FRBRWIGAMELL EtherCAT fEIGEEBRBRIMNMIM
b FEUR =0
analoghrite() @ RABEHELCHTRENE 0
voltageWrite() BABERLHLIBENERE o!
currenthWrite() BAREHRLLWEBENERE o'
bW A TR
analogRead() BV E B A BENE 0
voltageRead() @ EBHUEEHLLMABENERE o!

* Note1l: IR EZZEEEE  HILATIERZRA FPU (FEEEE T ) B9 Callback LMY - MNFTEEZ AR
£ H FPU Callback ERT(RIFRER - 55260 Callback AT, =& -
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#9a{ELA T
AR EthercatDevice_DmpAIQ_Generic 2RI #IE{EMERIER T -

e attach()
e detach()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

gl

AR EthercatDevice_QECR11A44S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

void setup(void) {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
/]l ...

}
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -
gl

AR EthercatDevice_QECR11A44S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {

// put your main code here, to run repeatedly:
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S8 L08R 77 BUR =0

AR EthercatDevice_DmpAIQ_Generic EAIRVELLE L RIER T -

e analoghrite()
e voltageWrite()
e currentWrite()
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analogWrite()

an AR
REE A EtherCAT 1Elh FisERVEALLH i858 -
FEIA
int analogWrite(int ch, int32_t value);
28
* [in] 1int ch
EtherCAT 1i£ln FieERISALEERLEBE -
e [in] int32_t value
ZRARBRLEBEE - L2845 32 (InwRARER - REBZBENVRIRE - IWESHEMEH
ERBERNELL
BE1ET, (Voltage Mode) : ¥[ERI% 4 : 0 BGTA OV ~ 231 BLEYAR 64V - -2 M4 -
64V - BIU0 : 225 HWENS 1V -
BB, (Current Mode) : ¥ FERI% % : 0 BAETZA OA ~ 23" BREYA 16A - -23" MRHIA -
16A - BIU0 : 227 HWEANS 1A -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EFEZETL - Ot callback ERECHIFEAY -

5151

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

int voltage = 5;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.analogWrite(@, voltage << 25);
delay(1000);
slave.analogWrite(0, 90);
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delay(1000);
slave.analogWrite(®, -1 * (voltage << 25));
delay(1000);
slave.analogWrite(0, 0);
delay(1000);
}
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voltageWrite()

a5t A
1FERER A EtherCAT fEIs FIEERREEIMTIEE - RRTNAREEZBEECRESHBREIERET
(Voltage Mode) -

=R
=1

int voltageWrite(int ch, double voltage);
28
* [in] 1int ch
EtherCAT 1i£lh FieERISALEERLEBE -
* [in] double voltage
FREWMEERE - BEUB/KE (V) -

ERE
EHEFERUE - ERIEESR 0 - RRIERTIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EREZETL - OIRt callback ERECHIFEAY -

LR BIEFEE - AofERA FPU B callback R PIFIY - BB FPU A callback I
INNEZFMER - 52% Callback HI -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.voltageWrite(0, 10.0);
delay(1000);

slave.voltageWrite(9, 0);
delay(1000);

slave.voltageWrite(0, -10.0);
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delay(1000);

slave.voltageWrite(9, 0);
delay(1000);

}
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currentWrite()
Hd: ]
HEMERA EtherCAT #Ih FIEEMELLRALIEE - ARAANEEZBECRERERELR

(Current Mode) -

=R
=1

int currentWrite(int ch, double current);
28
* [in] 1int ch
EtherCAT 1£Ih FIERIEALLE LS
* [in] double current

FIRBENERE  BURLZE (A) -

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EREZETL - OIRt callback ERECHIFEAY -

JH:@I‘C?%?FIZH%T AB[EAREAH FPU B9 callback BHZ(HFIENY - B FPU 2R 2 callback &
ANWEZHAMAEN - 2% Callback KT -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.currentWrite(0, 0.02);
delay(1000);

slave.currentWrite(9, 0);
delay(1000);

slave.currentWrite(0, 0.01);
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delay(1000);

slave.currentWrite(9, 0);
delay(1000);

}
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SALCE A FHURT0
AR EthercatDevice_DmpAIQ_Generic ERIRVEELLE A RIER T -

e analogRead()

e voltageRead()
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analogRead()

aHA
s HY EtherCAT 1l EIEERVIRICM ABREBERHE

=R
=1

int analogRead(int ch);
28

* [in] 1int ch

EtherCAT itk FEERIERECEMAIBIE -

BEEE
Eol—1E 32 fMITHEFREEY - HEER 23 3 23 FREMANEE - ZHEZHREEE
ZEBEMNWMAER (BEUBRRKRE) 0 HE 0V - 237 HE 64V - -231 HE -64V -
i EE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]M
- bR UAS3EFEZETL - OIe callback ERECHIFEAY -
5151
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11A44S slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

master.start();

void loop() {
Serial.print("AIO: ");
Serial.println(slave.analogRead(0));
delay(1000);
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voltageRead()

356
A EtherCAT {105 LB R LLH A BIBH BEE -

=R
=1

double voltageRead(int ch);
28
e [in] int ch
EtherCAT 1i£lh SieERISALCEABE -

ERE
BEILRSE (V) BEAREEE (double EA) -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM
- bR AS3EREZETL - OIt callback ERECHIFEAY -

LR BIEFEE - AofERRA FPU B callback BRI PIFIY - BB FPU ZA 2 callback I
AN EZFMER - 52% Callback HI -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11A44S slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
Serial.print("AIO: ");
Serial.println(slave.voltageRead(0));
delay(1000);

}
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2.3.4 EthercatDevice_DmpCIQ_Generic

EthercatDevice_DmpCIQ_Generic 2 ICOP ER#%ESZ 1/0 ( Compound I/0 ) EtherCAT #EI4#E
AP EMNNILEEER - BE TEU 1/0 ~ $8EE 1/0 LUK RS232/RS485 EEAINAE -

RS232 1 RS485 EERHE - ©F /B BEEREEEIN UART FHNEREE - AR ME
%255 |MIBES] - UART (Universal Asynchronous Receiver Transmitter) 2 —1&3E[E £ 5 & REH
RERRTEZE - BER 7 BIBANERMUIT « IS TTMIFLIENTT - SFERBBAITARRRK
18I0 - UART BERREZMIZEG R  SRANEMERELUETERRR - ZEEB—E UART
IwO - OJfE RS232 5§ RS485 R ZBIEHEUIE - LURERAPHEREXK -

EthercatDevice_DmpCIQ_Generic RIBRIEEZ U NEFI :

EthercatDevice Generic EthercatDevice CiA402

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

EthercatDevice_DmpCIQ_Generic

o EthercatDevice_DmpCIQ_Generic #&:% 8 _EthercatDevice_DmpCommonDriver.

BRI

o EthercatDevice_DmpCommonDriver

L1HEFER
e g Vendor ID ProductCode DI DO Al AO UART
EthercatDevice_QECR11CFFG 0x00000bc3 0x0086d903 16 16 1 1 1
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RS -
. AL
. 1A

o HI I/0 FENRT
o HALE I/0 FENRT
o UART ZHURT

BB Bl

MAEHERAR
attach() AIA{ELL EtherCAT fEISHEBEERIMMHF
detach() FRERFNGAIELL EtherCAT HRILEEBERIRMIMG

PEHIMERA R
update() BT INAERIAR BRI B A T4 2

g4I /0 FRER

digitalWrite() BAIEERINIE TN A AR RS
digitalRead() EEVEE RN A BRI AR RS
digitalWriteAll() 2 AP RIS 8 AR RE
digitalReadAll() a8 HY P 73 BRI AN A S 880 A AR 2%

#tE 110 FRERR

analogWrite() BARERRERENEE
voltageWrite() BAREBENERE
currentirite() BAREBENERE
analogRead() BV E Bbm A REBENEE
voltageRead() BHEEBENERE

UART ZHUE
uartIs485() MEIRE UART BEZHES RS485 15
uartSetBaud() R EHIZR ( baud rate )
uartSetFormat() FE UART 18T
uartSetFlowControl() ®REMRSZEHIEI
uartGetRTS() EVfS RTS fZEHIENSEAY HAIAR AR
uartGetCTS() VS CTS ZHIFNSERIE BIARARS
uartGetDTR() EVfS DTR #ZEMIET5%RY B BIARRS
uartGetDSR() EVfS DSR #EHUAMSRAY B BIARAR
uartSetRTS() el RTS FHSE
uartSetDTR() #EHl DTR FRSE
uartClearFIFO() B TX B RX §9TEEE FIFO

ICOP Technology Inc.

Callback MEOY

O O O O

O O o o o o
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uartClearTxQueue() BEIRERFEEE FIFO 0
uartClearRxQueue() BEIRERGEEIT FIFO 0
uartQueryTxQueue() EHIMAREZE FIFO WBERINMIITAHE 0
uartQueryRxQueue () SIS FIFO WBRINITHAS 0
uartTxQueueEmpty () MERREEZE FIFO 26458%F 0
uartRxQueueEmpty () MENEEEIW FIFO 26458%F 0
uartTxQueueFull() MBEWIREZE FIFO 2E0MW 0
uartRxQueueFull() MEEIREW FIFO 2&0MW 0]
uartSend() BiESAITTAER 0
uartWrite() BEE—fImAER 0
uartReceive() BEWSAITTAER 0
uartRead() B E—fIAER 0
* Notel: HRHEZFMEESE  FAUATEZEA FPU (FREEEIT ) &9 Callback RPN - MFTEEZRAMN

£ H FPU Callback ERT{RIFRER - 55260 Callback AT, =& -
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#9a{ELA T
AR EthercatDevice_DmpCIlQ_Generic 2RI #IE{EAERIER T -

e attach()
e detach()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

gl

AR EthercatDevice_QECR11CFFG -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup(void) {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
/]l ...

}
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -
gl

AR EthercatDevice_QECR11CFFG -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {

// put your main code here, to run repeatedly:
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R BRI T,
AR EthercatDevice_DmpCIQ_Generic ERIAYIZEHIAERIER T -

e update()
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update()
7R
E 7 EtherCAT {15 ERThAERIAR RSB ER 2R -

=R
=1

int update();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.update();
/...
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U 1/0 BT

AR EthercatDevice_DmpCIQ_Generic $ERIAVEIEN A /8 HFEUR T -

e digitalWrite()

e digitalRead()

e digitalWriteAll()
e digitalReadAll()
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digitalWrite()

an AR
1% HIGH 2t LOW RVEUIEE ATEER) EtherCAT 1elh B L MIAL -
FEIA
int digitalWrite(int pin, uint8_t value);
28
e [in] 1int pin
EtherCAT fEU5AVE & L MI AL 4R R -
e [in] uint8_t value
HNEESEY - BS HIGH 2 LOW -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
oY - BEERTBIEFRZES - oI AS callback ERZ e -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWrite(®, HIGH);
delay(4000);
slave.digitalWrite(©, LOW);
delay(1000);
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digitalRead()

aHA
AEHVIETE EtherCAT fElABIE ARINIAE -

=h?
=1

int digitalRead(int pin);
28
e [in] 1int pin
EtherCAT fEUSAVENN & L MI AL 4R R -
=1L
BRIEERAINBNZEEEY - E7 HIGH 3 LOW -
iEE:

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM

ny - EEATUAIEPEZESL - alfR callback ERZLERIENY -
gl

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWrite(®, HIGH);
delay(1000);

slave.digitalWrite(©, LOW);
delay(1000);

}

Serial.print("DIO: "); Serial.println(slave.digitalRead(9));

Serial.print("DIO: "); Serial.println(slave.digitalRead(9));
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digitalWriteAll()

iR

EIFE A EtherCAT ik FiA EUAIE) H R IAIAAES -
A

int digitalWriteAll(uint32_t value);

28

* [in] uint32_t value

IE28R—1E 32 UThESRER - AUEEZEEAMBRNBLHUNE - 8—ENTH

E—EE Mmoo - BEOE
55 0 IycHEE U DRI 0 -
5 1 Ao HEE U DRI 1 -
IKICAEHEZESE 31 {UTH BRI 31 -
UnER 1 "M S HIGH - % 0 RIA LOW -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHB]H
oY - MEERBIEFRZES - oI RS callback ERZ e -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.digitalWriteAll(@x55555555);
delay(1000);
slave.digitalWriteAll(OxAAAAAAAA);
delay(1000);

}
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digitalReadAll()

an AR

[EIIFEEN EtherCAT fEUSPRA B ARINIAIIAES -
AR5

uint32_t digitalReadAll();

28

—

HH o

ERE

BEl—1E 32 UTAESIRER - (CRATARUBARMAASAE - BRIEFNEEUTHE—

EZ g ARAL - SEWT
o 5 0 fIrmEREAITMARM O -
o 1 fImEREAITMARM 1 -
o IRILEEMERS 31 fIyTRMMA 31 -
BR 1 ZTrEENHAUERS HIGH - B%S 0 BIFRRS LOW -
iEE
KRN BTERININIT EthercatMaster: :start() Mi#f EthercatMaster::stop() ZEIM
- e UASIEFEZETL - aIRt callback ERECHIFEAY -
£ 150

#include "Ethercat.h"
EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();
}
void loop() {
slave.digitalWriteAll(@x55555555);
delay(1000);
Serial.print("DI: "); Serial.println(slave.digitalReadAll());

slave.digitalWriteAll(OxAAAAAAAA);
delay(1000);
Serial.print("DI: "); Serial.println(slave.digitalReadAll());
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$ALC 1/0 PR

AR EthercatDevice_DmpCIQ_Generic $EBIRVERELE A /8 HFEUR T -

e analogWrite()

e voltageWrite()

e currentWrite()

e analogRead()

e voltageRead()
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analogWrite()

an AR
REE A EtherCAT 1Elh FisERVEALLH i858 -
FEIA
int analogWrite(int ch, int32_t value);
28
* [in] 1int ch
EtherCAT 1i£ln FieERISALEERLEBE -
e [in] int32_t value
ZRARBRLEBEE - L2845 32 (InwRARER - REBZBENVRIRE - IWESHEMEH
ERBERNELL
BE1ET, (Voltage Mode) : ¥[ERI% 4 : 0 BGTA OV ~ 231 BLEYAR 64V - -2 M4 -
64V - BIU0 : 225 HWENS 1V -
BB, (Current Mode) : ¥ FERI% % : 0 BAETZA OA ~ 23" BREYA 16A - -23" MRHIA -
16A - BIU0 : 227 HWEANS 1A -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EFEZETL - Ot callback ERECHIFEAY -

5151

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

int voltage = 5;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.analogWrite(@, voltage << 25);
delay(1000);
slave.analogWrite(0, 90);
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delay(1000);
slave.analogWrite(®, -1 * (voltage << 25));
delay(1000);
slave.analogWrite(0, 0);
delay(1000);
}

86Duino — EtherCAT Library API & - FR7ZA.3.2 - 2025 F 4 B 242




ICOP Technology Inc.

voltageWrite()

a5t A
1FERER A EtherCAT fEIs FIEERREEIMTIEE - RRTNAREEZBEECRESHBREIERET
(Voltage Mode) -

=R
=1

int voltageWrite(int ch, double voltage);
28
* [in] 1int ch
EtherCAT 1i£lh FieERISALEERLEBE -
* [in] double voltage
FREWMEERE - BEUB/KE (V) -

ERE
EHEFERUE - ERIEESR 0 - RRIERTIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EREZETL - OIRt callback ERECHIFEAY -

LR BIEFEE - AofERA FPU B callback R PIFIY - BB FPU A callback I
INNEZFMER - 52% Callback HI -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.voltageWrite(0, 10.0);
delay(1000);

slave.voltageWrite(9, 0);
delay(1000);

slave.voltageWrite(0, -10.0);
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delay(1000);

slave.voltageWrite(9, 0);
delay(1000);

}
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currentWrite()
Hd: ]
HEMERA EtherCAT #Ih FIEEMELLRALIEE - ARAANEEZBECRERERELR

(Current Mode) -

=R
=1

int currentWrite(int ch, double current);
28
* [in] 1int ch
EtherCAT 1£Ih FIERIEALLE LS
* [in] double current

FIRBENERE  BURLZE (A) -

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e AS3EREZETL - OIRt callback ERECHIFEAY -

JH:@I‘C?%?FIZH%T AB[EAREAH FPU B9 callback BHZ(HFIENY - B FPU 2R 2 callback &
ANWEZHAMAEN - 2% Callback KT -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.currentWrite(0, 0.02);
delay(1000);

slave.currentWrite(9, 0);
delay(1000);

slave.currentWrite(0, 0.01);
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delay(1000);

slave.currentWrite(9, 0);
delay(1000);

}
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analogRead()

aHA
s HY EtherCAT 1l EIEERVIRICM ABREBERHE

=R
=1

int analogRead(int ch);
28

* [in] 1int ch

EtherCAT itk FEERIERECEMAIBIE -

BEEE
Eol—1E 32 fMITHEFREEY - HEER 23 3 23 FREMANEE - ZHEZHREEE
ZEBEMNWMAER (BEUBRRKRE) 0 HE 0V - 237 HE 64V - -231 HE -64V -
i EE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]M
- bR UAS3EFEZETL - OIe callback ERECHIFEAY -
5151
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

master.start();

void loop() {
Serial.print("AIO: ");
Serial.println(slave.analogRead(0));
delay(1000);
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voltageRead()

356
A EtherCAT {105 LB R LLH A BIBH BEE -

=R
=1

double voltageRead(int ch);
28
e [in] int ch
EtherCAT 1i£lh SieERISALCEABE -

ERE
BEILRSE (V) BEAREEE (double EA) -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM
- bR AS3EREZETL - OIt callback ERECHIFEAY -

LR BIEFEE - AofERRA FPU B callback BRI PIFIY - BB FPU ZA 2 callback I
ANWEZHAMAEN - 2% Callback KT -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
Serial.print("AIO: ");
Serial.println(slave.voltageRead(0));
delay(1000);

}
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UART ERT

AR EthercatDevice_DmpCIlQ_Generic $85IfY UART fFHURT -

e uartIs485()

e uartSetBaud()

e uartSetFormat()

e uartSetFlowControl()
e uartGetRTS()

e uartGetCTS()

e uartGetDTR()

e uartGetDSR()

e uartSetRTS()

e uartSetDTR()

e uartClearFIFO()

e uartClearTxQueue()

e uartClearRxQueue()

e uartQueryTxQueue()

e uartQueryRxQueue()

e uartTxQueueEmpty()

e uartRxQueueEmpty()
e uartTxQueueFull()
e uartRxQueueFull()
e uartSend()

e uartWrite()

e uartReceive()

e uartRead()
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uartls485()

Bl
®& EtherCAT 1t EISTER UART BE2EEM RS485 &1 -
A
int uartIs485(int dev);
28
* [in] 1int dev
EtherCAT 7tk ERYFEE UART 38 - 0 FR/R COM1 -
IR
E[El45E UART 1822&%4 RS485 &I :
* 1 3RIR%A RS485 &I -
e 0 3/~"JF RS485 &I -
GEEE/NS 0 FREEHER - WEEHERHERAN -
iEE
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

Serial.print("RS485 mode: "); Serial.println(slave.uartIs485(0));

void loop() {
/]l ...
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uartSetBaud()

ai AR
&2 EtherCAT felih E¥8%E UART IERVEEZR (Baud Rate) °

=R
=1

int uartSetBaud(int dev, uint32_t baud);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
e [in] uint32_t baud
N ERVEREE -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

LR MBI INEIT EthercatMaster: :begin() Z#EMI - R ABEER - AR

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.uartSetBaud(@, 115200);
/]l ...

void loop() {
/] ...
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uartSetFormat()

aHA

#2E EtherCAT 14 E18E UART BHERMET -

REA

int uartSetFormat(int dev, uint8_t format);

28

* [in] 1int dev

EtherCAT 1l ERUFSTE UART 38 - 0 3R/R COMT -

* [in] uint8_t format
MEREM UART ERMET -

ICOP Technology Inc.

IS HONTEENT
[4 6 3 2 1 0
Reserved Parity Stop Data Bits

Data Bits : ZLENTTER EEBEMEWNERNFR -

ERE

ECAT_UART_BYTESIZES
ECAT_UART_BYTESIZE6
ECAT_UART_BYTESIZE7
ECAT_UART_BYTESIZES8

Stop : AT FEZERRFLEME -

ERE
ECAT_UART_STOPBIT1
ECAT_UART_STOPBIT2

8B
0x00
0x01
0x02
0x03

=]
0x00
0x04

a5t A

5 data bits.
6 data bits.
7 data bits.
8 data bits.

afR

One stop bit.

Two stop bits (1.5 with 5-bit data).

Parity : AT EENTHBEREBRIZEHRIS -

ERE
ECAT_UART_NOPARITY
ECAT_UART_ODDPARITY
ECAT_UART_EVENPARITY
ECAT_UART_MARKPARITY
ECAT_UART_SPACEPARITY

8B
0x00
0x08
0x18
0x28
0x38

afR

No parity bit.

0dd parity.
Even parity.

The parity bit exists and is always 1.

The parity bit exists and is always 0.
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ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -
it

LEER T A BFERINE T EthercatMaster: :begin() Z#EWMNM - LR ABEER - Ao R
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {

master.begin();

slave.attach(@, master);

slave.uartSetFormat(©, ECAT_UART_BYTESIZE8 + ECAT_UART_NOPARITY +
ECAT_UART_STOPBIT1);

/...

void loop() {
/]l ...
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uartSetFlowControl()

R AR
527 EtherCAT #£lh F15E UART BRIARIEETL -

EE\
an/

int uartSetFlowControl(int dev, int control);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
* [in] 1int control
M ERRIEET, - BB
ECAT_UART_NO_CONTROL : 1ZFIiR1EINEE
ECAT_UART_RTS_CTS : f£F3 RTS/CTS tE32miE - M RS232 Hi -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
st
LR MBI RRINEIT EthercatMaster: :begin() Z#EMI - R ABEER - AR
callback RZPIFAL -
ipe]l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.uartSetFlowControl(@, ECAT_UART_RTS CTS);

}

void loop() {
/]l ...
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uartGetRTS()

& AR
HfS EtherCAT U4 EH5E UART 3B RTS #EHIHSE B AIAREE -

=h?
=1

int uartGetRTS(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1ELE
&E[E RTS ZEHIFASRAERIRER - BLEEE/NR 0 - RREEAEHR - WHOEHBRSERCE -
i FE:
IR A BEE R IHETT EthercatMaster: :begin() ZEMNIY - IR AIEEES - WK
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetRTS(0, 1);
Serial.print("RTS: ");
Serial.println(slave.uartGetRTS(0));
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delay(1000);

slave.uartSetRTS(0, 0);
Serial.print("RTS: ");
Serial.println(slave.uartGetRTS(0));
delay(500);

/] ...
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uartGetCTS()

& AR
HUS EtherCAT U E¥EE UART 189 CTS #ZEHIFH R B RIARER -

=h?
=1

int uartGetCTS(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1ELE
&\ CTS #ZHIFNIRA B RIARRE - ERMEE/NR 0 FREFETER - WREIEHBIERE -
i FE:
IR A BEE R IHETT EthercatMaster: :begin() ZEMNIY - IR AIEEES - WK
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("CTS: ");
Serial.println(slave.uartGetCTS(0));
delay(1000);
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e
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uartGetDTR()

aHA
HR1S EtherCAT It F87E UART BR DTR 5N B AIARES -

=h?
=1

int uartGetDTR(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERYFEE UART 38 - 0 FR/R COM1 -

IR
{E[e] DTR #ZHIFASEAI B RIARER - ERIEE/NR 0 FR"REEER - WEHEHERIERT -
iEE
IR A BEE R IHETT EthercatMaster: :begin() ZEMNIY - IR AIEEES - WK
callback RZPIFAL -
gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetDTR(0, 1);
Serial.print("DTR: ");
Serial.println(slave.uartGetDTR(09));

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B

259



ICOP Technology Inc.

delay(1000);

slave.uartSetDTR(0, 9);
Serial.print("DTR: ");
Serial.println(slave.uartGetDTR(09));
delay(500);

/] ...
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aHA

HfS EtherCAT #tlh EF&E UART 18AJ DSR &S5 HAIARES -

=h?
=1

int uartGetDSR(int dev);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1ELE

ICOP Technology Inc.

&M@l DSR &ASRAYEBIAREE - ERMEE/NR 0 - RoRBRERER - WEIEHBRIERHE -

it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("DSR: ");
Serial.println(slave.uartGetDSR(09));
delay(1000);
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uartSetRTS()

& AR
£ EtherCAT 1lh E#8%E UART 32AJ RTS &l °

=h?
=1

int uartSetRTS(int dev, uint8 t value);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
* [in] unit8_t value
ZHEM RTS &HRE -
0 : 3R/~ RTS FsRAIEIERIIAER
1 %l 255 : &/} RTS SR TERAMRE
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&ME0Y
callback RZPIFAL -
ipe]l

ICOP Technology Inc.

- SR TVRIEFHZET

TR

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetRTS(0, 1);
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delay(1000);
slave.uartSetRTS(0, 0);
delay(500);

/] ...
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uartSetDTR()

& AR
£ EtherCAT 1lh E¥8%E UART 12AJ DTR &K

=h?
=1

int uartSetDTR(int dev, uint8 t value);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
* [in] unit8_t value
ZRER DTR KA -
0 : 37~ DTR sRAIEIERIIARR
1 % 255 : %/~ DTR SR TERMRER
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&ME0Y
callback RZPIFAL -
ipe]l

ICOP Technology Inc.

- SR TVRIEFHZET

TR

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetDTR(0, 1);
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delay(1000);
slave.uartSetDTR(0, 9);
delay(500);

/] ...
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ICOP Technology Inc.

an AR

BBR EtherCAT 7¢lL EIEZE UART BHJ TX B2 RX B FIFO £FE -
FEIA

int uartClearFIFO(int dev);

28

* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -

it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearFIF0(9);

void loop() {
/] ...
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an AR
BRRAIETVET EtherCAT EILTEER UART 1BRIE
FEIA
int uartClearTxQueue(int dev);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -

it

&
hu
i

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

TX B FIFO #%&#&& -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearTxQueue(9);

void loop() {
/] ...
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an AR
BRRAIETVET EtherCAT EILTEER UART 1BRIE
FEIA
int uartClearRxQueue(int dev);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -

it

&
hu
i

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

RX #Y FIFO &&& -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearRxQueue(9);

void loop() {
/] ...
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uartQueryTxQueue()

an AR
HUSZAIZETVED EtherCAT CUSRIIEE UART BZEEE TX W FIFO Z&E &S B AR THE -
FEIA
int uartQueryTxQueue(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1ELE
EEE% UART BRERES TX FIFO R BEATIAITTAHSE - BREE/NR 0 - RoRFELHER - WOEY
FERVEEFRICHS -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
Serial.print("TX FIFO: ");

Serial.println(slave.uartQueryTxQueue(9));

void loop() {
/]l ...
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uartQueryRxQueue()

an AR
HUSZAIETVED EtherCAT EISRIIEE UART B ZEEE RX W FIFO Z&E &S BRI THE -
FEIA
int uartQueryRxQueue(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1ELE
&% UART BRERES RX FIFO PEAEIRNITTAR - HREE/NR 0 FREEHER - WElHEE
FERVEEFRICHS -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
Serial.print("RX FIFO: ");

Serial.println(slave.uartQueryRxQueue(9));

void loop() {
/]l ...
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uartTxQueueEmpty()

an AR
BEARKTUEF EtherCAT EILIETE UART BHEREE TXFIFO 2&/RZEE -
FEIA
int uartTxQueueEmpty(int dev);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1L
EEfEE UART BHEEE TXFIFO 2&AZE - HzEW FIFO A% - BEER 1 - 5ARZE - &
E1E% 0 -
HEEENR 0 "RELEER - TEEHEOERE -
iEE:
IR LA BEE R IHETT EthercatMaster: :begin() ZEMIY - IR AIEEES - WK
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("TX FIFO is Empty: ");
Serial.println(slave.uartTxQueueEmpty(9));

}

void loop() {
/]l ...

}
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uartRxQueueEmpty()

an AR
BEARKTUEF EtherCAT EIULIEE UART BWEREE RXFIFO 2&/RZEE -
FEIA
int uartRxQueueEmpty(int dev);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
=1L
EEfEE UART BHEEE RXFIFO 2&RZE - 5%EMN FIFO BZE - BEER 1- EARE - &
E1E% 0 -
HEEENR 0 "RELEER - TEEHEOERE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("RX FIFO is Empty: ");
Serial.println(slave.uartRxQueueEmpty(0));

}

void loop() {
/]l ...

}
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uartTxQueueFull()

& AR
MEBARRIVED EtherCAT fElLTEE UART 3BRVEREE TXFIFO 2&CWm °

=R
=1

int uartTxQueueFull(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1L
EEfEE UART BHEEE TXFIFO 2&cw - % FIFO Bim - BRES 1 - &KW - BRES
0 - HOEE/NR 0 FRRBEHFZR - WEEHBAEZRHE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("TX FIFO is Full: ");
Serial.println(slave.uartTxQueueFull(9));

}

void loop() {
/] ...

}
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uartRxQueueFull()

an AR
REARKIUES EtherCAT fEISTEE UART ERIEEE RXFIFO 2& &M °
FEIA
int uartRxQueueFull(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1L
EEfEE UART BHEEE RXFIFO @& - %= FIFO BEim - BEESR 1 - &Xk - BEES
0 - HOEE/NR 0 FRRBEHFZR - WEEHBAEZRHE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("RX FIFO is Full: ");
Serial.println(slave.uartRxQueueFull(9));

}

void loop() {
/] ...

}

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 275



ICOP Technology Inc.

uartSend()

aHA
¢ EtherCAT f{ULIEER) UART BEZXEZEMTAHNER -

=h?
=1

int uartSend(int dev, void *buf, size t size);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
* [in] void *buf
ZEZENERETR -
e [in] size t size
ERZEEHRAIA/N -
=IELE
BRIBREZEMNNITAR - BEMEE/NR 0 RREEER - WEEHENERAN -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
ipe]l
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
char buffer[] = {"Hello world!"};

Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();
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slave.uartSend(@, buffer, strlen(buffer));
Serial.print("Sent: ");

Serial.println(buffer);

void loop() {
/...
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uartWrite()

aHA
¢ EtherCAT f{ULIEER) UART BEZE—EMTAHNER -

=h?
=1

int uvartWrite(int dev, uint8_t value);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
e [in] unit8_t value
ZEZEN—ENITTHER -
=1ELE
BRIBREZEMNNITAR - BRMEE/NR 0 RREEER - WEEHENERAN -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

slave.uartWrite(e, 'H');
slave.uartWrite(o, 'e');
slave.uartWrite(o, '1');
slave.uartWrite(o, '1');

slave.uartWrite(@, 'o');
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void loop() {
/] ...

86Duino — EtherCAT Library API 13 FR7Z.3.2 - 2025 F 4 B 279
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aHA
¢ EtherCAT fULIEER) UART EBEWZEMTAHNER -

=h?
=1

int uartReceive(int dev, void *buf, size t size);
28
* [in] 1int dev
EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -
* [in] void *buf
AREWERNETE -
e [in] size t size
EEERAKR -
=IELE

BRIEREWNAITTHR - ZREE/R 0 RRBEES - WRIEHEAOEZRE -

it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRT(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

char buffer[256];

int rc;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

master.attachCyclicCallback(CyclicCallback);
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master.start();

void loop() {
rc = slave.uartReceive(@, buffer, 256);
for (int 1 = 0; i < rc; i++) {

Serial.print(buffer[i]);

4l coo
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uartRead()

aHA
¢ EtherCAT fULIETER) UART 1B:EH 1 EAMITAHANER -

=h?
=1

int uartRead(int dev);
28

* [in] 1int dev

EtherCAT £l ERIEE UART 18 - 0 ¥/~ COM1 -

=1ELE
&l 1 EUTcANER - HEHEE/NR 0 FREEHR - WEEHENERAN -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11CFFG slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
int ch = slave.uartRead(9);
if (ch >= 0)
Serial.print((char)ch);
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2.3.5 EthercatDevice_DmpHID_Generic

EthercatDevice_DmpHID_Generic ZF ICOP E7% QEC EtherCAT 7tl5 HID tR4HPIFZEAVEIEE
B4R - THEAT RS232/RS485 - 4x4 #4 - 16x2 LCM « F# (MPG) LURIEIRE (Buzzer) %
IHEE -

RS232 1 RS485 EERHE - ©F /B BEEREEEIN UART FHNEREE - AR ME
%255 |MIBES] - UART (Universal Asynchronous Receiver Transmitter) 2 —1&3E[E £ 5 & REH
RERRTEZE - BER 7 BIBANERMUIT « IS TTMIFLIENTT - SFERBBAITARRRK
18I0 - UART BERREZMIZEG R  SRANEMERELUETERRR - ZEEBmE UART
IwO - OJfE RS232 5§ RS485 R ZBIEHEUIE - LURERAPHEREXK -

AEENE 4x4 FEENERE  RHBARTE  FREFTOEAEZENE - BEBIHIE 4 3 4
17 BEZBHESEFTHNINA -

REENE 2x16 FBRRAEA (LCM ) cIHRBREMARERE - If LCM RAEREIUAS
& Hmd - B oEre® 16 EFT

KREBRM Fis (MPG - Manual Pulse Generator) 77H - Cl:EERE MPG 358 - BIREET A
HZBRIBTEZES - EAREP - ARFEFHRIKEN T EES " 4RiSss (Encoder) -

BN - BT ETSZEE Z& el ( Ratio knob ) - 2 ek ( Axis knob )~ &{=FE8 ( Emergency
Stop ) * R1FBEERE ( Enable Switch ) S1%HIINEE -

EthercatDevice_DmpHID_Generic FY$ERIEI MM TN EFI~ :

EthercatDevice Generic EthercatDevice CiA402

_________________________________________

EthercatDevice_DmpHID_Generic
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»  EthercatDevice_DmpHID_Generic #&% B _EthercatDevice_DmpCommonDriver.

BRI

o EthercatDevice_CommonDriver

PIEER
| By
EthercatDevice_QECRT1T1HU1S
EthercatDevice_QECR1T1HUSS
EthercatDevice_QECRO0OHUSS
EthercatDevice_QECR1T1HU9S
EthercatDevice_QECRO0OHU9S

R 58 -
. A
.

o UART ZHUR I
o LCMEEURAT

« Keypad FENEK T
e MPG FHEURT

o IRIBEZRT

Vendor ID Product Code UART Keypad LCM MPG

0x00000bc3 0x0086d404
0x00000bc3  0x0086d403
0x00000bc3 0x0086d400
0x00000bc3 0x0086d402
0x00000bc3 0x0086d401

0

0]
0
0]
0

0]
0] 0] 0]
0] 0] 0]

R ZE AR Callback 9 IEMY
A EAERA R
attach() UIA1ELL EtherCAT #EULERE R -
detach() FRBRYIGAMELL EtherCAT fEIGEEBRBAIMNML -
PEHIAERE R =X
update() EETRINEEAR AR A R B B 2 - 0
UART ZEXRR
uartIs485() MEIRE UART BEES RS485 &I 0
uartSetBaud() R EMZEK ( baud rate )
uartSetFormat() & XE UART 187
uartSetFlowControl() RERSEHIEI
uartGetRTS() H\iS RTS #ZEHIEEERT B RIARER 0
uartGetCTS() H{§ CTS 1ZHIFNSRAI B AIRAE 0
uartGetDTR() H{S DTR #ZEHIEHEERI B RIARER 0
uartGetDSR() HR{S DSR N SERT B AR AR 0
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uartSetRTS()

uartSetDTR()
uartClearFIFO()

uartClearTxQueue()

uartClearRxQueue()

uartQueryTxQueue()

uartQueryRxQueue()

uartTxQueueEmpty ()

uartRxQueueEmpty ()

uartTxQueueFull()

uartRxQueueFull()

uartSend()
uartiWrite()
uartReceive()
uartRead()

lcmHeight ()
lcmWidth()
lcmWordWrap ()
lcmGotoXY()
lcmClear()
lcmPrint()
lcmiWrite()

keypadSetTimeout()

keypadClear()
keypadRead ()

mpgSetCallback()

mpgSetNoiseFilter()

mpgInvertEncoderDirection()

mpgWriteEncoderRaw()

mpgWriteEncoder()

mpgReadEncoderRaw()

mpgReadEncoder()

mpgReadEmergencyStop()

mpgReadEnableSwitch()

=l RTS #M5%
=l DTR #M5%
Bk TX B RX KITEEE FIFO
BERREEEERE FIFO
BIREEE L FIFO
EHEREEEE FIFO MBATNITTHE
EHEEEEEIL FIFO AUERIMIITAHE
MEREEE FIFO BEAZE
MEREEW FIFO BEA%E
MEREEE FIFO 25
MEREEW FIFO 25
EREATABR
ERE—NITAER
BERSATABR
B E—NITAER

LCM ZFENEHT(
RS LCM NS E
/S LCM WEE
RUFRs! = A B BN R 1T ThAE
BEHE 15 B
ARER
BIENF B
SIENE—F7T

fRBF AR
RERBREABNEEEN AR
BRBEBREABNEEE
B —{ERAR A FIT

MPG ZFHIERT
st MPG SE4[EIERC
35 TERERR R R 28
R RS EE R TR ()
BAGERNRATTEIE
BAGRESRMNRESZE
EIRIESRMNRATEIE
EIRIESRAREST A
B ERRER A
FEE R FARARAAR AR
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mpgReadAxis () BV et E
mpgReadRatio() BEIEXRENE 0
buzzer() BHIEEERNES 0
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#9a{ELA T
AR EthercatDevice_DmpHID_Generic $BRIAI#A1EAERIR T -

e attach()
e detach()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

gl

AR EthercatDevice_QECROOHU9S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOHUSS slave;

void setup(void) {
master.begin();
slave.attach(@, master);
master.start();

void loop() {
/]l ...
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -
gl

A EthercatDevice_QECR11HU9S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {

// put your main code here, to run repeatedly:
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P A
AR EthercatDevice_DmpHID_Generic $85IAYIZEHIAEREE A= -

e update()
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update()
7R
E 7 EtherCAT {15 ERThAERIAR RSB ER 2R -

=R
=1

int update();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.update();
/...
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UART ERT

#FR EthercatDevice_DmpHID_Generic #8589 UART FEVRT -

e uartIs485()

e uartSetBaud()

e uartSetFormat()

e uartSetFlowControl()
e uartGetRTS()

e uartGetCTS()

e uartGetDTR()

e uartGetDSR()

e uartSetRTS()

e uartSetDTR()

e uartClearFIFO()

e uartClearTxQueue()

e uartClearRxQueue()

e uartQueryTxQueue()

e uartQueryRxQueue()

e uartTxQueueEmpty()

e uartRxQueueEmpty()
e uartTxQueueFull()
e uartRxQueueFull()
e uartSend()

e uartWrite()

e uartReceive()

e uartRead()
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uartls485()

an AR
@& EtherCAT £I5 EISTER UART BEEER RS485 &1 -
FEIA
int uartIs485(int dev);
28
* [in] 1int dev
EtherCAT fi£ll5 ERIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -
=1ELE
EEfEE UART BZE7S RS485 151 :
1 R/RA RS485 &I -
* 0 3/~"3F RS485 =T -
EOBEE/NR 0 RREEER - WEHEHERIIEREE -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);
Serial.print("RS485 mode: ");
Serial.println(slave.uartIs485(0));

void loop() {
/] ...
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uartSetBaud()

ai AR
&2 EtherCAT felih E¥8%E UART IERVEEZR (Baud Rate) °

=R
=1

int uartSetBaud(int dev, uint32_t baud);
28
* [in] 1int dev
EtherCAT fi£ll5 FRIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -
e [in] uint32_t baud
N ERVEREE -

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

LR MBI INEIT EthercatMaster: :begin() Z#EMI - R ABEER - AR

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartSetBaud(@, 115200);

void loop() {
/] ...
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uartSetFormat()

an AR

R E EtherCAT itk F38E UART BHERIET -
AR5

int uartSetFormat(int dev, uint8_t format);
28

* [in] 1int dev

EtherCAT 75 ERYIEE UART 18 - 0 R’k COM1 > 1 FR/R COM2 -

* [in] uint8_t format
MEREM UART ERMET -
LEE2EAITTERW S ¢

7 6 5 4

ICOP Technology Inc.

1 0

Reserved Parity

Stop

Data Bits

Data Bits : ZLENTTER EEBEMEWNERNFR -

ERE 2E
ECAT_UART_BYTESIZES 0x00
ECAT_UART_BYTESIZE6 0x01
ECAT_UART_BYTESIZE7 0x02
ECAT_UART_BYTESIZES8 0x03

Stop : AT FEZERRFLEME -

ERE 2UE
ECAT_UART_STOPBIT1 0x00
ECAT_UART_STOPBIT2 0x04

a5t A

5 data bits.
6 data bits.
7 data bits.
8 data bits.

atAe
One stop bit.
Two stop bits (1.5 with 5-bit data).

Parity : AT EENTHBEREBRIZEHRIS -

ERE 2E
ECAT_UART_NOPARITY 0x00
ECAT_UART_ODDPARITY 0x08
ECAT_UART_EVENPARITY 0x18
ECAT_UART_MARKPARITY  0x28
ECAT_UART_SPACEPARITY  0x38

an AR

No parity bit.
0dd parity.
Even parity.

The parity bit exists and is always 1.
The parity bit exists and is always 0.
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ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -
it

LEER T A BFERINE T EthercatMaster: :begin() Z#EWMNM - LR ABEER - Ao R
callback ERZ(pmEOY -

gafl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {

master.begin();

slave.attach(@, master);

slave.uartSetFormat(©, ECAT_UART_BYTESIZE8 + ECAT_UART_NOPARITY +
ECAT_UART_STOPBIT1);

}

void loop() {
/]l ...
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uartSetFlowControl()

an AR
R E EtherCAT itk F38E UART BRRUAIEET -
FEIA
int uartSetFlowControl(int dev, int control);
28
* [in] 1int dev
EtherCAT fi£ll5 FRIIEE UART 38 - 0 &R/x COM1 -1 &/R COM2 -
* [in] 1int control
e ERMIEET - ZIRAE -
ECAT_UART_NO_CONTROL : =1 INEE -
ECAT_UART_RTS_CTS : f£F3 RTS/CTS tE32miE - M RS232 Hi -
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR MBI RRINEIT EthercatMaster: :begin() Z#EMI - R ABEER - AR
callback RZPIFAL -
ipe]l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.uartSetFlowControl(@, ECAT_UART_RTS CTS);

}

void loop() {
/]l ...
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uartGetRTS()

& AR
HfS EtherCAT U4 EH5E UART 3B RTS #EHIHSE B AIAREE -

=h?
=1

int uartGetRTS(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

=1ELE
&E[E RTS ZEHIFASRAERIRER - BLEEE/NR 0 - RREEAEHR - WHOEHBRSERCE -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetRTS(0, 1);
Serial.print("RTS: ");
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Serial.println(slave.uartGetRTS(0));
delay(1000);

slave.uartSetRTS(0, 0);
Serial.print("RTS: ");
Serial.println(slave.uartGetRTS(0));
delay(500);

/] ...
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uartGetCTS()

& AR
HUS EtherCAT U E¥EE UART 189 CTS #ZEHIFH R B RIARER -

=h?
=1

int uartGetCTS(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

=1ELE
&\ CTS #ZHIFNIRA B RIARRE - ERMEE/NR 0 FREFETER - WREIEHBIERE -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("CTS: ");
Serial.println(slave.uartGetCTS(0));
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delay(1000);
// ...
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uartGetDTR()

aHA
HR1S EtherCAT It F87E UART BR DTR 5N B AIARES -

=h?
=1

int uartGetDTR(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

=1ELE
{&E[E] DTR #ZEFIFASKRAIERIAR - BEEE/NR 0 - RREEEHR - WOEHBRISER -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetDTR(0, 1);
Serial.print("DTR: ");
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Serial.println(slave.uartGetDTR(09));
delay(1000);

slave.uartSetDTR(0, 9);
Serial.print("DTR: ");
Serial.println(slave.uartGetDTR(09));
delay(500);

/] ...
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uartGetDSR()

& AR
HfS EtherCAT #tlh EF&E UART 18AJ DSR &S5 HAIARES -

=h?
=1

int uartGetDSR(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

=1ELE
{E[E] DSR FAIERIEBIRES - HERIEE/NR 0 FREEHER - WEEHENERAN -
i FE:
IR A BEE R IHETT EthercatMaster: :begin() ZEMNIY - IR AIEEES - WK
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("DSR: ");
Serial.println(slave.uartGetDSR(09));
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delay(1000);
// ...
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uartSetRTS()

an AR

P2l EtherCAT fi£ll5 EF§& UART IBRJ RTS &fEE -
AR5

int uartSetRTS(int dev, uint8 t value);
28

* [in] 1int dev

ICOP Technology Inc.

EtherCAT 75 ERYIEE UART 18 - 0 R’k COM1 > 1 3FR/R COM2 -

* [in] unit8_t value
ZREM RTS &H5RE -
0 : &/~ RTS FIEAIFIERIIARS
1 %] 255 : &/~ RTS FEBIEAMKE
IR
[Cl{EERCHE - BLEEES 0 RARUERLHTHRIN -
iEE
LR BTE R TIN#IT EthercatMaster: :begin() Z#&ME0Y
callback RZPIFAL -
£ 150

- SR TVRIEFHZET

TR

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetRTS(0, 1);
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delay(1000);
slave.uartSetRTS(0, 0);
delay(500);

/] ...
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uartSetDTR()

& AR
£ EtherCAT 1lh E¥8%E UART 12AJ DTR &K

=h?
=1

int uartSetDTR(int dev, uint8 t value);
28

* [in] 1int dev

ICOP Technology Inc.

EtherCAT 75 ERYIEE UART 18 - 0 R’k COM1 > 1 3FR/R COM2 -

* [in] unit8_t value
FREM DTR AIRME -
0: %7~ DTR FSEAIEIERAIAES
1 %] 255 : 3%/~ DTR SR AB1ERAREE
IR
[Cl{EERCHE - BLEEES 0 RARUERLHTHRIN -
iEE
LR BTE R TIN#IT EthercatMaster: :begin() Z#&ME0Y
callback RZPIFAL -
£ 150

- SR TVRIEFHZET

TR

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
slave.uartSetDTR(0, 1);
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delay(1000);
slave.uartSetDTR(0, 9);
delay(500);

/] ...
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uartClearFIFO()

an AR

BBR EtherCAT 7¢lL EIEZE UART BHJ TX B2 RX B FIFO £FE -
FEIA

int uartClearFIFO(int dev);

28

* [in] 1int dev
EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

ERE
EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearFIF0(9);

void loop() {
/]l ...
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uartClearTxQueue()

an AR
BRRAIETVET EtherCAT EILTEER UART 1BRIE
FEIA
int uartClearTxQueue(int dev);
28
* [in] 1int dev
EtherCAT fi£ll5 ERIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -

&
hu
i

TX B FIFO #%&#&& -

ERE
EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearTxQueue(9);

void loop() {
/]l ...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 312



ICOP Technology Inc.

uartClearRxQueue()

an AR
BRRAIETVET EtherCAT EILTEER UART 1BRIE
FEIA
int uartClearRxQueue(int dev);
28
* [in] 1int dev
EtherCAT fi£ll5 ERIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -

&
hu
i

RX #Y FIFO &&& -

ERE
EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback ERT(pmEOY -

gl

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.uartClearRxQueue(9);

void loop() {
/] ...
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uartQueryTxQueue()

an AR
HUSZAIZETVED EtherCAT CUSRIIEE UART BZEEE TX W FIFO Z&E &S B AR THE -
FEIA
int uartQueryTxQueue(int dev);
28

* [in] 1int dev

EtherCAT fi£ll5 ERIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -

=1ELE
EEE% UART BRERES TX FIFO R BEATIAITTAHSE - BREE/NR 0 - RoRFELHER - WOEY
FERVEEFRICHS -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
Serial.print("TX FIFO: ");

Serial.println(slave.uartQueryTxQueue(9));

void loop() {
/]l ...
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uartQueryRxQueue()

an AR
HUSZAIETVED EtherCAT EISRIIEE UART B ZEEE RX W FIFO Z&E &S BRI THE -
AR5
int uartQueryRxQueue(int dev);
28

* [in] 1int dev

EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -

=1ELE
&% UART BRERES RX FIFO PEAEIRNITTAR - HREE/NR 0 FREEHER - WElHEE
FERVEEFRICHS -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
Serial.print("RX FIFO: ");

Serial.println(slave.uartQueryRxQueue(9));

void loop() {
/]l ...
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uartTxQueueEmpty()

an AR
BEARKTUEF EtherCAT EILIETE UART BHEREE TXFIFO 2&/RZEE -
FEIA
int uartTxQueueEmpty(int dev);
28

* [in] 1int dev

EtherCAT 75 ERYISE UART 18 - 0 R/k COM1 ° 1 3R/R COM2 -

=1L
EEfEE UART BHEEE TXFIFO 2&AZE - HzEW FIFO A% - BEER 1 - 5ARZE - &
E1E% 0 -
HEEENR 0 "RELEER - TEEHEOERE -
iEE:
IR LA BEE R IHETT EthercatMaster: :begin() ZEMIY - IR AIEEES - WK
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("TX FIFO is Empty: ");
Serial.println(slave.uartTxQueueEmpty(9));

}

void loop() {
/] ...

}
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uartRxQueueEmpty()

an AR
BEARKTUEF EtherCAT EIULIEE UART BWEREE RXFIFO 2&/RZEE -
FEIA
int uartRxQueueEmpty(int dev);
28

* [in] 1int dev

EtherCAT fi£ll5 ERIIEE UART 38 - 0 &R/r COM1 -1 &/R COM2 -

=1L
EEfEE UART BHEEE RXFIFO 2&RZE - 5%EMN FIFO BZE - BEER 1- EARE - &
E1E% 0 -
HEEENR 0 "RELEER - TEEHEOERE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("RX FIFO is Empty: ");
Serial.println(slave.uartRxQueueEmpty(9));

}

void loop() {
/] ...

}
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uartTxQueueFull()

an AR
BREARKIUES EtherCAT fLISTEE UART IEMEREE TXFIFO 2&EmW °
FEIA
int uartTxQueueFull(int dev);
28
* [in] 1int dev
EtherCAT 75 ERYISE UART 18 - 0 R/k COM1 ° 1 3R/R COM2 -
=1L
EEfEE UART BHEEE TXFIFO 2&cw - % FIFO Bim - BRES 1 - &KW - BRES
0 - HOEE/NR 0 FRRBEHFZR - WEEHBAEZRHE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("TX FIFO is Full: ");
Serial.println(slave.uartTxQueueFull(9));

}

void loop() {
/]l ...

}
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uartRxQueueFull()

an AR
REARKIUES EtherCAT fEISTEE UART ERIEEE RXFIFO 2& &M °
FEIA
int uartRxQueueFull(int dev);
28
* [in] 1int dev
EtherCAT 75 ERYISE UART 18 - 0 R/k COM1 ° 1 3R/R COM2 -
=1L
EEfEE UART BHEEE RXFIFO @& - %= FIFO BEim - BEESR 1 - &Xk - BEES
0 - HOEE/NR 0 FRRBEHFZR - WEEHBAEZRHE -
iEE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);

Serial.print("RX FIFO is Full: ");
Serial.println(slave.uartRxQueueFull(9));

}

void loop() {
/]l ...

}
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uartSend()

an AR
it EtherCAT f£ILTEERY UART IBEZEZEMITHNER -
G
int uartSend(int dev, void *buf, size t size);
28
* [in] 1int dev
EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -
* [in] void *buf
ZEZENERETR -
e [in] size t size
ERZEEHRAIA/N -
=IELE
BRIBREZEMNNITAR - BEMEE/NR 0 RREEER - WEEHENERAN -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
ipe]l
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
char buffer[] = {"Hello world!"};

Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();
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slave.uartSend(@, buffer, strlen(buffer));
Serial.print("Sent: ");

Serial.println(buffer);

void loop() {
/...
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uartWrite()

aHA
& EtherCAT fEIEEER UART EBEZX—EAMTTHNER -

LF 3
=1

int uvartWrite(int dev, uint8_t value);
28
* [in] 1int dev
EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -
e [in] unit8_t value
ZEZEN—ENITTHER -
=1ELE
BRIBREZEMNNITAR - BRMEE/NR 0 RREEER - WEEHENERAN -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFA -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

slave.uartWrite(e, 'H');
slave.uartWrite(o, 'e');
slave.uartWrite(o, '1');

slave.uartWrite(o, '1');

slave.uartWrite(@, 'o');
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void loop() {
/] ...
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uartReceive()

aHA
¢ EtherCAT fULIEER) UART EBEWZEMTAHNER -

=h?
=1

int uartReceive(int dev, void *buf, size t size);
28
* [in] 1int dev
EtherCAT 7tk ERIFEZE UART 32 - 0 /R COM1T » 1 /R COM2 -
* [in] void *buf
AREWERNETE -
e [in] size t size
EEERAKR -
=IELE
BRI EBREWRINTAHSR - BEMEE/NR 0 RREEER - WEEHENERAN -
i FE:
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
ipe]l

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

char buffer[256];

int rc;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

master.attachCyclicCallback(CyclicCallback);
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master.start();

void loop() {
rc = slave.uartReceive(@, buffer, 256);
for (int 1 = 0; i < rc; i++) {

Serial.print(buffer[i]);

4l coo

86Duino — EtherCAT Library API {5 F3 3=

hr7A.3.2 - 2025 F 4 A

325



ICOP Technology Inc.

uartRead()

aHA
¢ EtherCAT fULIETER) UART 1B:EH 1 EAMITAHANER -

=h?
=1

int uartRead(int dev);
28

* [in] 1int dev

EtherCAT #£Uh ERYIEE UART 38 - 0 3278 COM1 -1 3=/~ COM2 -

IR
&EEl 1 EAcANER - BREE/NR 0 FREERER - WEEHERNERANE -
iEE
LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
int ch = slave.uartRead(9);
if (ch >= 0)
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Serial.print((char)ch);

70 oao
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LCM BRI

AR EthercatDevice_DmpHID_Generic #8580 LCM FELR T -

e lcmHeight()

e lcmWidth()

e lcmWordWrap()
e lcmGotoXY()

e lcmClear()
e lcmPrint()
e lcmWrite()
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lcmHeight()

& AR
HUS EtherCAT tl4 L LCM WSE -

=R
=1

int lcmHeight();

28

—
it
VARNY

IR

EEl LCM WEE - BEEE/NR 0 FREERER - WEIEHERIERANE -

iEE

LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);
Serial.print("LCM Height: ");
Serial.println(slave.lcmHeight());

void loop() {
/]l ...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 329



lcmWidth()

aHA

HUfS EtherCAT 1tl5 £ LCM WEE -

=R
=1

int lcmWidth();

28

—
it
VARNY

ERE

&\ LCM WEE -

it

LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback ERT(pmEOY -

gl

ICOP Technology Inc.

HOEENR 0 RRBEERR - WOEHBAVEZRICE -

void setup() {

void loop() {
/]l ...

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

Serial.begin(115200);

master.begin();

slave.attach(@, master);
Serial.print("LCM Width: ");
Serial.println(slave.lcmWidth());
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lcmWordWrap()

aHA
RUAEL{S A EtherCAT 7tlh = LCM RYBENRITINEE

=h?
=1

int lcmWordWrap(bool wrap);
28
* [in] bool wrap
—EmHE - BREEESEMAEBEERITINEE
1. true : BXFHBENIRTT
2. false : FHBEERIT

ERE
EHEFERUE - ERIEESR 0 RRIEHTIMATRIN -
it

LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();
slave.attach(@, master);
slave.lcmWordWrap(true);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcmPrint("Hi, this is QEC HID slave.");
}

void loop() {
/]l ...
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lcmGotoXY/()

aHA
i EtherCAT 1El5 £ LCM RO R BRI IEERERAE

Y | 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16

1

FEIA
int lcmGotoXY(int x, int y);
28
e [in] 1int x
LCM t8 X #fIE -
e [in] int y
LCM t8 Y #fE -
=1ELE
B{EEART LCM FERME - TFRAIE P WEFEANNT - HEP W B LCM HNRE :
Poyrsor =W X (Y -1) + (X -1)
HEEENR 0 "REEER - TEEHEOERE -
i FE:
IR LA BEE R IHETT EthercatMaster: :begin() ZEMIY - IR AIEEES - WK
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

}

void setup() {

master.begin();
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slave.

slave.
slave.
slave.
slave.
slave.
slave.

4l coo

attach(@, master);

master.attachCyclicCallback(CyclicCallback);
master.start();

lcmGotoXY (1, 1);
lcmPrint("Hello");
lcmGotoXY (8, 1);
lcmPrint("World!");
lcmGotoXY (2, 2);
lcmPrint("QEC HID slave");

void loop() {

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A

333



ICOP Technology Inc.

IcmClear()

& AR
AR EtherCAT £I5 E LCM HUEMH -

=R
=1

int 1lcmClear();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcmClear();

void loop() {
/]l ...
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lcmPrint()

an AR
BIEENFERIIENE EtherCAT 4R LCM &F L -
FEIA
int lcmPrint(const char *fmt, ...);
28
* [in] const char *fmt
ZHHE LCM &R FWFE - E2— @R[ null FENZFEEE - 2 8WENEIER
HR - BFBEE C ESPH printf RIUBI - DJEAZ AR (EEIR -
* [in] .
iz‘?’z—ﬂ_ﬁgﬁ/ﬁﬁi - BIRE fmt FEPRIEINRABIEAEEIOZEE -
=1ELE
BEERIENE LCM ZEENFITE - BOEE/NR 0 RREEHER - WOEHBASERCE -
i FE:
IR A BEE R IHETT EthercatMaster: :begin() ZEMNIY - IR AIEEES - WK
callback RZPIFA -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();
slave.lcmPrint("Hello world!");

void loop() {
/] ...
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an AR
G EB—FICAEIE EtherCAT f£ILHY LCM &E&H L -
SN
AR/
int lcmWrite(char c);
28

e [in] char c

ZIENE LCM E8BHZFTT -

=1ELE

ICOP Technology Inc.

BEIERIEZE LCM ZENFIT8 - BEEE/NR 0 RoRBERER - WEIEHBRIERNE -

it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

slave.lcmiWrite('H");
slave.lcmiWrite('e');
slave.lcmiWrite('1l");
slave.lcmiWrite('1l");

slave.lcmiWrite('o");

slave.lcmiWrite('!");
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void loop() {
/] ...
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Keypad X

A EthercatDevice_DmpHID_Generic #85IfY Keypad ZEUR T °

e keypadSetTimeout()
e keypadClear()
e keypadRead()
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keypadSetTimeout()

an AR
2 E EtherCAT fEIERVBBMABERNZEEHFENARKIE - MREREEKBARARBINE T O#RER A
Efl - 2FREHERZENEER - FARAKKEAS 1000 2 -
FEIA
int keypadSetTimeout(uint32_t timeout_ms);
28

e [in] uint32_t timeout _ms

BEGE (MEVREN ) GH28EA 0 IIRFREAASHETFEAEZEHER -

=IELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO
callback RZPIFAL -
gl
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.keypadSetTimeout (3000);

void loop() {
/]l ...
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aHA
BER EtherCAT 1EILEBRIBWABEREFE -

=R
=1

int keypadClear();

28

—
it
VARNY

ERE
EHEFERUES - ERIEESR 0 BRIEHIMITRIN -

it

LR A B FE L INENTT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.keypadClear();

void loop() {
/...
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aHA

€ EtherCAT {EILEERVRFEBNMWAFTT -

=h?
=1

int keypadRead();

28

—
Ht
VARNY

ERE
Il —ERBRENTIT - FERJHER
HFRRYSEER(CAS -

it

LR A B FE L INENIT EthercatMaster: :begin() Z#&MIY - bR ABIEEES - WO

- RIEE] \0' -

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

HOBE/NR 0 RRRERER - WOE

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {

slave.update();

void setup() {

Serial.begin(115200);

master.begin();

slave.attach(@, master);

master.start();

void loop() {

int ch;

if ((ch = slave.keypadRead())

I= "\@") {

master.attachCyclicCallback(CyclicCallback);
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Serial.print((char)ch);

4l coo
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MPG BX T

AR EthercatDevice_DmpHID_Generic £85I MPG (Manual Pulse Generator) 77HUER T -

e mpgSetCallback()
e mpgSetNoiseFilter()

¢ mpgInvertEncoderDirection()

e mpgWriteEncoderRaw()

e mpgWriteEncoder()

e mpgReadEncoderRaw()

e mpgReadEncoder()

e mpgReadEmergencyStop()
e mpgReadEnableSwitch()
e mpgReadAxis()

¢ mpgReadRatio()
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mpgSetCallback()

an AR

sEft EtherCAT fEULZZER MPG S callback KT -

AR5

int mpgSetCallback(void (*callback)(int));

28

* [in] void (*callback)(int)

ZEEME MPG S callback R - FAE—ERHILSH - ALFRRSHERE - TIEW MPG
SHEHEBWD ¢

E& KEE 3RAH
ECAT_MPG_AXIS_CHANGE 1 B 28 FE ST R B
ECAT_MPG_RATIO_CHANGE 2 Fh 1Bl Tz 6T 4R B 24y s
ECAT_MPG_EMERGENCY_STOP_CHANGE 3  2/ERIRAiRAENE
ECAT_MPG_ENABLE_SWITCH_CHANGE 4 BB B B8 AX R o 22
ECAT_MPG_ENCODER_CHANGE 5 ARTESSREIEIEIIE

EEE

E{EEIRHE - ZEEES 0 TRIBEAHTRIN -

st

LR A B FE L INEIT EthercatMaster: :begin() Z#&MIY - bR AIEEE - Bol#
callback BRT(CPMIENY - FHRZEIMFRTUE E update() R PEEEE - MR update() 2EDPED
IF o 0enl - BRI AR M ABFRERS - NS ESH Callback H -

£ 150

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void MpgCallback(int event) {
switch (event) {

case ECAT_MPG_AXIS_CHANGE:
Serial.print("MPG Axis changed. ");
Serial.println(slave.mpgReadAxis());
break;

case ECAT_MPG_RATIO_CHANGE:
Serial.print("MPG Ratio changed. ");

Serial.println(slave.mpgReadRatio());
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break;

case ECAT_MPG_EMERGENCY_STOP_CHANGE:
Serial.print("MPG Emergency Stop changed ");
Serial.println(slave.mpgReadEmergencyStop());
break;

case ECAT_MPG_ENABLE_SWITCH_CHANGE:
Serial.print("MPG Enable Switch changed. ");
Serial.println(slave.mpgReadEnableSwitch());
break;

case ECAT_MPG_ENCODER_CHANGE:
Serial.print("MPG Encoder changed. ");
Serial.println(slave.mpgReadEncoder());

break;

}
void setup() {

Serial.begin(115200);
master.begin();
slave.attach(@, master);
slave.mpgSetCallback(MpgCallback);
master.start();

}

void loop() {
slave.update();
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aHA

ICOP Technology Inc.

AXIE EtherCAT 1EI5% MPG HMHBATTHREAIBKES - ERESERE - ShE el AL AITEsAY R

BERE -

=R
=1

int mpgSetNoiseFilter(uint32_t time_us);
28
e [in] uint32_t time_us
The desired configuration time for the noise filter.
=IELE
[OEERLE - EEEES 0 R RIERIANTHI -

it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.mpgSetNoiseFilter(10000);

master.start();

void loop() {
slave.update();
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mpglnvertEncoderDirection()

an AR
[2#8 EtherCAT RISEKED MPG #RmESzZAETEITM -
FEIA
int mpgInvertEncoderDirection(bool invert);
28
* [in] bool 1invert
—EmmE - ARfEEEEERERGRNTESO -
a. true : ETEUA MR H < -
b. false : STEIA @A A -
=] EILE
[OEERLE - EEEES 0 B RIERIANTHI -
iEE:

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.mpgInvertEncoderDirection(true);

master.start();

void loop() {
slave.update();

4l coo
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mpgWriteEncoderRaw()

aHA
FRI\EREA EtherCAT {EIREED MPG HIARHS=R -

=R
=1

int mpgWriteEncoderRaw(int32_t value);
28

* [in] int32_t value

ERARERNRBERE -

=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -
i FE:
LR BTE R TIN#IT EthercatMaster: :begin() Z#&M0Y
callback RZPIFAL -
gl

ICOP Technology Inc.

c IR AMEE -

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.mpgiWriteEncoderRaw(100);

master.start();

void loop() {
slave.update();
/...
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mpgWriteEncoder()

aHA
1S EEEETEz[ER A EtherCAT RIERED MPG K4S -

=R
=1

int mpgWriteEncoder(int32_t value);
28
e [in] int32_t value
ER ARG RAVEEEEE -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -
i FE:

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.mpgiWriteEncoder(100);

master.start();

void loop() {
slave.update();
/...
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mpgReadEncoderRaw()

aHA
saHY EtherCAT EIAEREDR MPG #RiGzsHVRIBER -

=h?
=1

int32_t mpgReadEncoderRaw();

28

—
Ht
VARNY

BEEE

ClEmERNIREERE -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

int32_t raw = 0;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {

int32_t newRaw = slave.mpgReadEncoderRaw();
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if (raw != newRaw) {
raw = newRaw;
Serial.print("Raw: ");
Serial.println(raw);

}
77 oao
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mpgReadEncoder()

aHA
;EHY EtherCAT IAERE T MPG #wiSzsAVEESTEE -

=h?
=1

int32_t mpgReadEncoder();

28

—
Ht
VARNY

BEEE

BlE—{E 32 UTARER - FTEETHEENE -

iEE

KR NBERMRINEIT EthercatMaster: :start() /7 EthercatMaster::stop() ZATIY
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

int32_t encoder = 0;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {

int32_t newEncoder = slave.mpgReadEncoder();
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if (encoder != newEncoder) {
encoder = newEncoder;
Serial.print("Encoder: ");

Serial.println(encoder);

4l coo
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mpgReadEmergencyStop()

& AR
sEHY EtherCAT EIEEED MPG HERFLEFSRE -
=hs

AR/
int mpgReadEmergencyStop();
28

—
Ht
VARNY

BEEE
EEZEZF EFHEHNE -
o 1 ZREZFIARS SEM (HIGH)
o 0 ZREZFILNRS EEA (LOW)
EEEENR 0 RRBERER - TEEHEBROERANE -
iEE
AN BERINFIT EthercatMaster: :start() i7E EthercatMaster::stop() ZREIN
- bR UAS3EFEZETL - OIRe callback ERECHIFEAY -
gt
#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {
Serial.print("Emergency Stop: ");
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Serial.println(slave.mpgReadEmergencyStop());
delay(1000);
/...
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mpgReadEnableSwitch()

an AR

AEHY EtherCAT feUSERES MPG RIRUAHREANIEE -
AR5

int mpgReadEnableSwitch();

28

—

ERE

[E1E R R RRVESRE
o 1 REVAREMES SEMU (HIGH)
o 0 REVAHREMMS EEL (LOW)

HLRIEENR 0 RRBEERR - WOEHRAVERITS -

it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH

Y - HEEATUAIEPEZESL - alfR callback ERZLERIENY -
gl

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

void loop() {

Serial.print("Enable: ");
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Serial.println(slave.mpgReadEnableSwitch());
delay(1000);
/...
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mpgReadAxis()

aHA
s HY EtherCAT EIAEED MPG RUEHZEEIE A

=R
=1

int mpgReadAxis();

28
=1ELE
[OfE MPG #heshrERIME :
e 0:off.
e 1:X-axis.
e 2:Y-axis.
e 3:Z-axis.
* 4 4-axis.
* 5:5-axis.
*  6:6-axis.

=LRIEENR 0 RRBERR - WOEHRAVER TS -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H

ny - HEERATUAIEPEZESL - alfR callback ERZLERIENY -
gl

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

master.attachCyclicCallback(CyclicCallback);
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master.start();

void loop() {
Serial.print("Axis: ");
Serial.println(slave.mpgReadAxis());
delay(1000);
/...
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mpgReadRatio()

aHA
saHY EtherCAT EIAERED MPG RUERNeillstEE

=R
=1

int mpgReadRatio();

28

—
it
VARNY

=] EILE

@& MPG MERERTEE :
e 0:1x
e 1:10x.
e 2:100x.

HLRIEENR 0 RRBEER - WOEHRAVER TS -

it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H

ny - EEATUAIEPEZESL - alfR callback ERZLERIENY -
gl

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {

slave.update();

void setup() {

Serial.begin(115200);

master.begin();

slave.attach(@, master);

master.start();

void loop() {

master.attachCyclicCallback(CyclicCallback);
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Serial.print("Ratio: ");
Serial.println(slave.mpgReadRatio());
delay(1000);

/] ...
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Buzzer KT
A EthercatDevice_DmpHID_Generic #BRIAVIENSES (Buzzer) FENAT -

e buzzer()
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buzzer()

aHA
¢ EtherCAT fRUERVIRNGZR 3 HISEBERNEE -

=h?
=1

int buzzer(uint32_t hz, uint32_t duration_ms = 0);
28
e [in] uint32_t hz
BEER (BMNS Hz ) B2 ES 0 RRFILEE - H/EREBE 100,000
(100K ) - KTV ER EH EPRHIZA 100K -
e [in] uint32_t duration_ms
BERHERD (BUR/EN ) B8 KIES 0 BESEFEAE - B2 M —XREFIWFIE
k-

ERE
EHEFERUES - ERIEESR 0 RRIERIMITRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e UASIEFEZETL - aIRt callback ERECHIFEAY -

£ 150

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECR11HUSS slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);

master.start();

slave.buzzer(3000);
delay(1000);

slave.buzzer(500);
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delay(1000);
slave.buzzer(0);

delay(1000);

void loop() {
/] ...
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2.3.6 EthercatDevice_DmpLCD_Generic

EthercatDevice_DmpLCD_Generic & ICOP %4 QEC %35l LCD EtherCAT 1£U51R4HPR S PIF 38R
IR ELSER - CRE—ABANBIEEREARRIN (W : % & B HBF - - XFFE) JHRS
R~ DETERAH - 1B - BURHEEFITESEREFENIRIFRI - ARHAEBTEEE D%
WRAIE -

EthercatDevice_DmpLCD_Generic RI4ERIBEG UM N EFI7~ :

EthercatDevice Generic EthercatDevice CiA402

_________________________________________

EthercatDevice_ DmpLCD_Generic

o EthercatDevice_DmpLCD_Generic #&# B _EthercatDevice_DmpCommonDriver.

HisEnl
o EthercatDevice_CommonDriver

PIELER
HEI=E Vendor ID Product Code
EthercatDevice_QECRT1T1UNO1 0x00000bc3 0x0086d103
EthercatDevice_QECROOUNO1 0x00000bc3 0x0086d100

« WAL

o

« LCD

. BZEER
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K28

attach()
detach()

update()

lcdInit()
lcdFlush()
lcdWidth()

lcdHeight ()
lcdGetRotation()

lcdSetRotation()

lcdDrawPixel()

lcdDrawFastHLine()

lcdDrawFastVLine()

lcdDrawlLine()
lcdFillRect()

lcdDrawRect ()
lcdFillCircle()

lcdDrawCircle()

lcdFillTriangle()

lcdDrawTriangle()

l1cdFillRoundRect()

1cdDrawRoundRect ()

1cdFillScreen()

lcdSetAddriWindow()

1cdPushColors()

lcdSetTextCursor()

lcdSetTextWrap()

lcdSetTextColor()

lcdSetTextSize()

lcdPrint()

isTouched()
touchX()

a5 AA

Aia{EHER R =X
HYA(ELL EtherCAT fEISEEF R4
FRBRWIGAIELL EtherCAT #EULERERAIMNMH

EHIERERE
BT S INAER AR R B A B B

LCD ZFHRERT(
#1¥a{E LCD &4
EREABEIESMITTA

NSBERSENEE

Kt

NSERENEE
NSERRREAE

REBNRNREBE

i

i

BHRE—BR
BEIKIERR

B B B
P i
BOEC R
WO W
LA
B
H | F
25
S

Julsle
g

\\—0—
7
]
\\\

Juled
Pl
]
&

8 BN IH i = A T
eR=mr

B BIH W Bl AT
faREREN

=

REMBERE - EEREE
Bx—4 16-bit FREERIEIETEE
"X FHF RS 2R EGRUE
R E X = B8 ITINAE
REZIENFRIER S
AR TE Z B EN S R
BIEN =7

fEEERR
EV1S H AU A 1R,
B ENAEIERARY X B EEAR

ICOP Technology Inc.

Callback MEOY

O O 0O o o o o o oo oo oo oo o o o o o o o o

86Duino — EtherCAT Library API 13 3

hr7A.3.2 - 2025 F 4 A 366



touchY() ABEVAEIERAR Y BRERAR

touchCalibration() @ #MITHBIERIE

LCD X #EHEA :
ID LCM Driver IC

ILI9341
ILI9341
ILI9488
ILI9486
HX8347-I(T)
HX8347-D

a H» W N = O

Resolution
240 X 320
240 X 320
320 X 480
320 X 480
240 X 320
240 X 320

Xp
D9
D6
D8

D9
D9

Yp
A2
A1
A3

A2
A2

ICOP Technology Inc.

Xm
A3
A2
A2

A3
A3

Ym
D8
D7
D9

D8
D8
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E85S RGB565

ICOP Technology Inc.

RGB565 E—EAREREBEREXENNEEE - Eﬁﬁﬁ 16 st (2 fEfIc#H) RémiEE—
BEWEBER - B "RGB565; KER =R (4 -
« #IE (R): 5 bits
o #%E (G): 6 bits
. EEf8 (B): 5 bits

SRR EZHAITAER

CE) ®BE 16 UsnPmoEA I

i ERBARBGENE(CLABNECEGR -

Re | Rs |R2 |R1 | Ry | G5 | Ga | G | G2 | G1 | Gy | Ba | Bs | B2 | B1 | By
N - J
Y Y
5-bit Red 6-bit Green 5-bit Blue
(0-31) (0-63) (0-31)
AREBEEESEFMDECHMITERD - RGB565 FE2IRM B HEE 24-bit RGB 3L 16-bit RGB

Do BOURTRALBHE®RRN 2°5=32 BoJgEE - DIKAEBR) 26=64 TEOlsEE - BHES 32x64

x 32 =65,536 TEERED -

PIF2—EER RGB565 AR - ENRSEEDA !
BB (973 AR
Black 0x0000 I
Blue 0x001F ]
Red 0xF800 ]
Green 0x07EQ | |
Cyan 0x07FF | |
Magenta OxF81F _
Yellow OXFFEO | |
White OXFFFF | |
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RGB888 i /5 RGB565

it 24 170 RGB ¥B#% RGB565 WK —EEBERBE(LRVERE - B2 24 Ut 16 Ut RGB
ZEWEREAL - IEEERVECHELATMOE RGB565 RAEMPREONIHERS - Y
AEEEMN—EBYEXL  BHRELEEANGGR  eXERENMRZBNEG JEZ JLIERH -
UNZEH C =ik RGB888 iy RGB565 MIZHI -

uintl6_t rgb888 to rgb565(uint8 t r, uint8 t g, uint8_t b)
{

return ((r >> 3) << 11) | ((g >> 2) << 5) | (b >> 3);
}
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#9a{ELA T
FFIR EthercatDevice_DmpLCD_Generic 2RIV #I4R{EMERIER T -

e attach()
e detach()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

gl

AR EthercatDevice_QECR11UNO1.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11UNO1 slave;

void setup(void) {
master.begin();
slave.attach(@, master);

}

void loop() {
/]l ...

}
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

AAIRVERAR  FBOK - 2REEBLIE - F2
gl

AR EthercatDevice_QECROOUNO1.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {
/]l ...

}
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2R T

#FIR EthercatDevice_DmpLCD_Generic $ERIAYIZEHI4ERE R T -

e update()
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update()
7R
E 7 EtherCAT {15 ERThAERIAR RSB ER 2R -

=R
=1

int update();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.update();
/...
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LCD BRI\

#FIR EthercatDevice_DmpLCD_Generic #85IfJ LCD 7FHUR -

e lcdInit()
e 1lcdFlush()

e lcdWidth()
e lcdHeight()

e lcdGetRotation()

e lcdSetRotation()

e lcdDrawPixel()

e lcdDrawFastHLine()
e lcdDrawFastVLine()
e lcdDrawlLine()

e 1cdFillRect()

e lcdDrawRect()

e 1cdFillCircle()

e lcdDrawCircle()

e 1cdFillTriangle()
e lcdDrawTriangle()
e 1cdFillRoundRect()
e lcdDrawRoundRect()
e 1cdFillScreen()

e lcdSetAddrWindow()
e 1cdPushColors()

e lcdSetTextCursor()
e lcdSetTextColor()
e lcdSetTextSize()

e lcdSetTextWrap()

e lcdPrint()
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lcdInit()

an AR

#l4at EtherCAT fi£li5 ERY LCD A -

AR5

int lcdInit(uint16_t lcd_id = ECAT_LCD_UNKNOWN_ID);

28

e [in] uintl6 t lcd 1id
fR#¥a{ERY LCD #5748 ID - Sx4BRY LCD EAHEAEAIZMIN (Xp > Yp~ Xm ~ Ym ) EEEW M &
7R

EE ID IC R E Xp Yp Xm Ym
ECAT_LCD_ILI9341_1 0 IL19341 240X 320 D9 A2 A3 D8
ECAT_LCD_ILI9341_2 1 IL19341 240X 320 D6 A1 A2 D7
ECAT_LCD_ILI9488_1 2 IL19488 320X480 D8 A3 A2 D9
ECAT_LCD_ILI9486_1 3 ILI19486 320 X480 - - - -

ECAT_LCD_HX8347I_1 4 HX8347-1(T) 240X320 D9 A2 A3 D8
ECAT_LCD_HX8347D_1 5 HX8347-D 240X 320 D9 A2 A3 D8

ECAT_LCD_UNKNOWN_ID OxFFFF - . S R .
EUIZEEEER ECAT_LCD_UNKNOWNLID - AZ{¢ EtherCAT EIAREMNREEFZEBPEA
LCD ##H ID ERIESH -

ERE
EHEFERUES - ERIEER 0 RRIERIMATRIN -
it

LR A B R INE T EthercatMaster: :begin() Z#EWMNM - LR AFEEES - OIR
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
/]l ...
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void loop() {
/] ...
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lcdFlush()

aHA
%15 EtherCAT I4 ERY LCD PREEBIFIESHITRA °

=R
=1

int lcdFlush();

28

—
it
VARNY

BEEE

BlF 1: "XT-FBETFIESESHNTTHK - BE 0 ZRDBBFEESEARTEIAIT -
GEEENS 0 FREEHER - WEEHERERAN -

iEE

IR M BTE R TIN#IT EthercatMaster: :begin() Z&MIY - IHERABAESR - Rl
callback R HPIFAY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

void loop() {
// Graphics commands.

// ...
slave.lcdFlush();
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lcdWidth()

# AR

HW{S EtherCAT 1£llf £ LCD HM=AARE - IEREZMIR lcdSetRotation() AIRREMheiEE
1k -

=R
=1

intle_t lcdwWidth();

e |

ERE

E{& LCD WETRRE -
it

LEER T A BFERINE T EthercatMaster: :begin() Z#EWMNM - LR AIEEES - OIR
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);

Serial.print("LCD Width: ");

Serial.println(slave.lcdWidth());

void loop() {
/]l ...
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lcdHeight()

Hd: ]

HV7S EtherCAT U5 L LCD BAR=RMBE - LS EEKER lcdSetRotation() HIERTE M et %
1k -

=R
=1

int16_t lcdHeight();

e |

—
o
VARNY

BEEE

Bl LCD WERSE -

iEE

IR BTE R TIN#IT EthercatMaster: :begin() Z&MEIY - HEERNABIEFEE - oI
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);

Serial.print("LCD Height: ");

Serial.println(slave.lcdHeight());

void loop() {
/]l ...
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lcdGetRotation()

aHA
HfS EtherCAT 7¢lh E LCD #/nzs BRAIMEA/ RIS 5 [E) -

=R
=1

uint8_ t lcdGetRotation();

28

—
it
VARNY

BEEE

[BlfF LCD FEEmssHAIWEES T - BReEENFMAZN - 552% lcdSetRotation() -
iEE

LR MBI RRINEIT EthercatMaster: :begin() Z#&MI - R AIEEES, - IR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);

Serial.print("LCD Rotation: ");

Serial.println(slave.lcdGetRotation());

void loop() {
/]l ...
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lcdSetRotation()
Bl
€ EtherCAT f£l4 E LCD FrsrWieEE A - BAREEENNFMARA - F2ZEMNE -
Rotation: 0 Rotation: 1
X Y
YI A A |X
LCD Display H w LCD Display
\ 4 \ 4
< w > < H >
Rotation: 2 Rotation: 3
< W > < H >
A T
H LCD Display LCD Display w
\4 ‘Y X‘ l
X Y
RA
int lcdSetRotation(uint8 t x);
28

e [in] uint8_t x
MR ERNEEET - ARNEXENEREED - ARASHWASE x ETUTESE  RRE
EIERMmIEN T - HERE&A 0 -

ERE
EHEFERUES - ERIEESR 0 BRIEHIMITRIN -
it

LEER T A B R INE T EthercatMaster: :begin() Z#EWMNM - LR AFEEER - OIR
callback ERT(pmEOY -

#if5l
#include "Ethercat.h"
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EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
slave.lcdSetRotation(1);

void loop() {
/]l ...
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lcdDrawPixel()
an AR
£ EtherCAT f£IARY LCD Fimer F@RIEEERBHNE—GERR -

X
Y

(X, y)

FEIA
int lcdDrawPixel(intl6_t x, intl6_t y, uintl6_t color);
28

« [in] 1intl6_ t x
MAERBEREMN X EHEEAZE -
* [in] 1intl6_t y
MAERGEREN Y HEERE -
e [in] uintl6_t color
MERBGENEEE - B 16 AIJTHEIREEE - £/ RGB565 HBIURMRBEBEHN -
IR
[Cl{EERHE - BLEEES 0 R ERILHTHRIN -
iEE
IR T A B E R TNEIT EthercatMaster: :begin() Z &MY - IR AIEEES - aIR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

}
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void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawPixel(100, 100, OXFFEQ);

void loop() {
/]l ...
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IcdDrawFastHLine()
Hd: ]
£ EtherCAT fU5fY LCD FEmzs LIB@E—(RIEEEHBMKELR -
X
Y
W
[ J
(X, y)
EE

int lcdDrawFastHLine(intl16_t x, intl6_t y, intl6_t w, uintl6_t color);
28
« [in] 1intl6_ t x

IKEAREERART X EAEAR -
e [in] intl6 t y

IKEAREERART Y Bl BRAR -
e [in] intl6 t w

KEZFORE -
. [in] uintlé_t color

MERGZNERE - 5B 16 NITHEREER - FH RGB565 HEIVRRBEABERM -

=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -
st
LR MBI RRINEIT EthercatMaster: :begin() Z#&MI - R AIEEES, - IR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();
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void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawFastHLine (100, 100, 100, OXFFEQ);

void loop() {
/]l ...
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lcdDrawFastVLine()
Hd: ]
7 EtherCAT ffILRY LCD Bm#ZR LM —IRIETEHRENERR -
X

Y

(X, y)

[
h

EE

int lcdDrawFastVLine(intl16_t x, intl6_t y, intl6_t h, uintl6_t color);
28
« [in] 1intl6_ t x
T HAREERAAY X EhEEAR -
e [in] intl6 t y
T E AR Y BhEEAR
« [in] intl6_t h
EHRORE -
e [in] uintl6_t color
MERGZNERE - 5B 16 NITHEREER - FH RGB565 HEIVRRBEABERM -
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -
st
LR MBI RRINEIT EthercatMaster: :begin() Z#&MI - R AIEEES, - IR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();
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void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawFastVLine (100, 100, 100, OXFFEQ);

void loop() {
/]l ...
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lcdDrawLine()

aHA
£ EtherCAT IRy LCD Fn#Zs LR —IXIECEHEBRHER -

X

(Xo0» Yo)
[ )

X0 v4)

int lcdDrawLine(intl6_t x@, intl6_t y@, intl6_t x1, intl6_t y1, uintl6_t
color);
28
* [in] 1intl6_t x@
AREQIERARY X EHEEAR -
* [in] 1intl6_t y@
AREQFEREAY Y BHhEEAR
* [in] intl6_t x1
FREQARBERY X EHEEAR -
e [in] intl6_t y1
AREQARBERY Y BHhEEAR
e [in] uintl6_t color
MERGZNERE - 5B 16 NITHEREER - FH RGB565 HEIVRRBEABERM -
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -
iEE:
RN BTERIN#TT EthercatMaster: :begin() Z&MFI - EERHAIEFEZET - oI
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;
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void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawlLine(100, 100, 200, 200, OXFFEQ);

void loop() {
/]l ...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 391



ICOP Technology Inc.

lcdFillRect()

& AR
£ EtherCAT 1£I5RY LCD #mzr D@ —EIREREMNABMAE - WEAAERIER®IEMmZZER -

X

\\X

(X, y)
[ ]

int lcdFillRect(intl6_t x, intl6_t y, intl6_t w, intl6_t h, uintl6_t color);
28
e [in] intl6_t x
FEFZHERERY X EHEEAR -
e [in] intl6 t y
FEFZHERERY Y B EEAR -
e [in] intl6 t w
MEBRBIENEE -
. [in] intlée t h
MEBRBENSE -
. [1n] uintlé_t color
MERGZNERE - 5B 16 NITHERER - £H RGB565 EIVRRBEABEM -
=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
st
LR T MBI INEIT EthercatMaster: :begin() Z#&MN - R AIEEES, - IR
callback RZpIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;
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void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdFillRect(100, 100, 100, 100, OXFFEQ);

void loop() {
/]l ...
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lcdDrawRect()
Bl
£ EtherCAT £U5RY LCD Emas £ - LUSERERBEHBEIIER ( FMEMAR )-
X
Y
(X, y)
[ J
h
w
A

int lcdDrawRect(intl6_t x, intl6_t y, intl6_t w, intl6_t h, uintl6_t color);
28
e [in] intl6_t x
FEFZHERERY X EHEEAR -
e [in] intl6 t y
FEFZHERERY Y B EEAR -
e [in] intl6 t w
MEBRBIENEE -
. [in] intlée t h
MEBRBENSE -
. [1n] uintlé_t color
MERGZNERE - 5B 16 NITHERER - £H RGB565 EIVRRBEABEM -
=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
st
LR T MBI INEIT EthercatMaster: :begin() Z#&MN - R AIEEES, - IR
callback RZpIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;
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void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawRect (100, 100, 100, 100, OXFFEQ);

void loop() {
/]l ...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 395



ICOP Technology Inc.

IcdFillCircle()
Bl
£ EtherCAT f£U4RY LCD #m=s b - DUSERERBERENEE - WA HEREEREFLASS -
X
Y
(X<
\
A

int lcdFillCircle(intl6_t x, intlé6_t y, intl6_t r, uintl6_t color);
28
e [in] intl6_t x

Bl X R -
e [in] intl6 t y

Bl Y BHEEAE -
e [in] intl6 t r

BRI -
. [in] uintlé_t color

MERGZNERE - 5B 16 NITHEREER - FH RGB565 HEIVRRBEABERM -

=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
st
IR T A BE R THEIT EthercatMaster: :begin() Z#&MENY - IR AIEEES - aIR
callback RZPIFAL -
gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B

396



ICOP Technology Inc.

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdFillCircle(100, 100, 50, OXFFEQ);

void loop() {
/]l ...
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lcdDrawCircle()

#R AR
£ EtherCAT f£ILAY LCD ZE~z% L DUEEHEEBEEEREE -
X
Y
(X<
X
BiA

int lcdDrawCircle(intl6_t x, intlé6_t y, intl6_t r, uintl6_t color);
28
e [in] intl6_t x

Bl X R -
e [in] intl6 t y

Bl Y BHEEAE -
e [in] intl6 t r

BRI -
. [in] uintlé_t color

MERGZNERE - 5B 16 NITHEREER - FH RGB565 HEIVRRBEABERM -

=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
st
IR T A BE R THEIT EthercatMaster: :begin() Z#&MENY - IR AIEEES - aIR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();
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void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawCircle(100, 100, 50, OXFFEQ);

void loop() {
/]l ...
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lcdFillTriangle()

AR
£ EtherCAT 7£IL5RY LCD EEnzs L - DUIEEREBEBER —aFEE - W HEEeER -8 -
X
Y
(Xo0» Yo)
o
(X1, Y1)
[ ]
[2]
(X2, ¥2)
B

int lcdFillTriangle(intl6_t x@, intl6_t y@, intlé6_t x1, intl6_t y1, intle_t x2,
intl6_t y2, uintl6_t color);
28
e [in] 1intl6_t x0©
% 1 EIRRRY X #WAIE
e [in] 1intl6_t y@
% 1 EIRRRY Y SIE
e [in] 1intl6_t x1
% 2 [EIRRRY X #WAIE
e [in] intl6_t y1
% 2 [EIRRRY Y SIE
e [in] intl6_t x2
% 3 [EIRRRY X #WAIE
e [in] intl6_t y2
% 3 [EIRRRY Y SIE
[in] uintl6_t color
MERGZNERE - 5B 16 NITHEREER - £H RGB565 HEIVRRBEABERM -
=] EILE
[OEERLE - EEEES 0 B RIERIANTHI -
iEE:
IR T A BE R THEIT EthercatMaster: :begin() Z &MY - IR AIEEES - aIR
callback RZPIFAL -
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#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdFillTriangle(100, 100, 200, 200, 80, 220, OXFFE®Q);

void loop() {
/]l ...
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IcdDrawTriangle()

AR
£ EtherCAT £I58Y LCD Zamas k- LUEENEBEH —BFHEE -
X
Y
(Xo0» Yo)
o
(X1, Y1)
®
®
(X2, ¥2)
B

int lcdDrawTriangle(intl6_t x@, intlé6_t ye@, intlé6_t x1, intlé6_t y1, intle_t x2,
intl6_t y2, uintl6_t color);
28

[in] intl6_t x@©

% 1 EIRRRY X #WAIE

[in] intl6_t y@

% 1 EIRRRY Y SIE

[in] intl6_t x1

% 2 [EIRRRY X #WAIE

[in] intl6_t y1

% 2 [EIRRRY Y SIE

[in] intl6_t x2

% 3 [EIRRRY X #WAIE

[in] intl6_t y2

% 3 [EIRRRY Y SIE

[in] uintl6_t color

MERGZNERE - 5B 16 NITHEREER - £H RGB565 HEIVRRBEABERM -
=] EILE
[OEERLE - EEEES 0 B RIERIANTHI -
iEE:
LR B FE L INETT EthercatMaster: :begin() Z#&MIY - R ABIEEES - oI
callback RZPIFAL -
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#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawTriangle(100, 100, 200, 200, 80, 220, OXFFEQ);

void loop() {
/]l ...
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lcdFillRoundRect()

AR
£ EtherCAT f2ULRY LCD Emess L - DUEEMBELEE —EESEFNEE  WIHEEEIE
e
X
Y
(X, y)
o
h
V
W

B

int lcdFillRoundRect(intl6_t x, intl6_t y, intl6_t w, intl6_t h, intl6 t r,

uintl6_t color);
28

[in] intl6_t x

ElEiEERA X HMUE -

[in] intl6_ t y

BB Y #MUE -

[in] intl6 t w

BEBTNRE -

[in] intl6_t h

BEBTNEE -

[in] intl6_t r

BlAERFE -

[in] uintlé_t color

MERGZNERE - 5B 16 NITHEREER - £H RGB565 EIVRRBEABEM -

=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -
i FE:
RN BTERINETT EthercatMaster: :begin() Z&MF - EERHAIEFAEZET - oI
callback BRI -
iRl
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#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdFillRoundRect (100, 100, 100, 100, 20, OXFFEQ);

}

void loop() {
/]l ...

}
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lcdDrawRoundRect()
Bl
£ EtherCAT #fULfY LCD HEmss b - DUIEENEBERH—([EEALEMNEE -
X
Y
(x, y)
[ J
h
r/.
w
A

int lcdDrawRoundRect(intl6_t x, intl6_t y, intl6_t w, intl6_t h, intl6 t r,
uintl6_t color);
28
[in] intl6_t x
ElEiEERA X HMUE -
[in] intl6_ t y
BB Y #MUE -
[in] intl6 t w
BRABELNEE -
[in] intl6_t h
BRAELNSE -
[in] intl6_t r
BlAERFE -
[in] uintl6_t color
MEREGZNERE - 5B 16 NITHEREER - £H RGB565 EIVRRBEABERM -
=1L
[OEERLE - EEEES 0 R RIERIANTHI -
iEE:
LEER TN BTE R TN#1T EthercatMaster: :begin() Z#&MFM - IR ABIEAET - oI
callback RZPIFAL -
gl
#include "Ethercat.h"
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EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdDrawRoundRect (100, 100, 100, 100, 20, OXFFEQ);

void loop() {
/]l ...
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lcdFillScreen()

& AR
i EtherCAT 7£lh FRUZEME LCD #r&s - LUSEERBIEW °

=h?
=1

int 1lcdFillScreen(uintl16_t color);
28
e [in] uintl6_t color
MEHBENEE® - & 16 (ITHEIREE - £/ RGB565 HBIVRMREEERBEN -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -
i FE:
IR A BEE BTN ETT EthercatMaster: :begin() Z&MIY - IR AIEEES - Ol
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdFillScreen(OxFFEQ);

void loop() {
/] ...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 408



ICOP Technology Inc.

lcdSetAddrWindow()

AR
R E EtherCAT #fIL~r LCD B mEMEEBRE - RBENGREEEEREEILEHATT - FHE
lcdPushColors() ERTEFEER -

X
Y
(X1,Y‘|)
:Address Window E
{ (to be drawing) :
(X2’ YZ)

7
int lcdSetAddrWindow(int x1, int y1, int x2, int y2);
e

« [in] 1int x1
RELZ LAN X #@AE -
« [in] int y1
REL AN Y #IE -
« [in] int x2
HREA FEN X HUE - x2 WERKRIER x1 TE2BMERE -
« [in] int y2
REA NEN Y 8BS  y2 WEARIEEZR y1 TE2EVEE -

ERE
EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
it

LEER T A BFERINE T EthercatMaster: :begin() Z#EWMNM - LR AFEEES - OIR
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

uintlé_t buffer[256];
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void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

for (int 1 = 0@; i < 128; i++)
buffer[i] = OxFFE®;

for (int 1 = 0@; i < 128; i++)
buffer[i + 128] = OxF800;

slave.lcdSetAddrWindow(100, 100, 115, 115);
slave.lcdPushColors(&buffer[0], 128, true);
slave.lcdPushColors(&buffer[128], 128, false);

void loop() {
/...
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lcdPushColors()

AR
B—4 16 fITBXEMEIIEZEZE EtherCAT #IL Y LCD Ean=sPIETEBRREE - KRRAFES
FERIENUAY 1cdSetAddriwindow() - FALIEHREE S -

X
Y
Address Window
A
int lcdPushColors(uintl16_t *data, uint8 t len, bool first);
28

e [in] uintl6_t *data
Em 16 fIrmEXERSIREE - B PNEETENER—EGRNEER - XA RGB565 1§
= -

e [in] uint8_t Llen
fEFIPHERERE - BIFEHEHNERE=E -
HEREFBHECKEN LCD REEE - BEHORIERENAL tAEMRBER -

« [in] bool first
G true - EFHAEBENUEEES LCD RENAZ LA ; B85 false - AISHEERIEE
UBHEE -

[

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

ISR AN BERIN#IT EthercatMaster: :begin() Z#&MEN - IR AIEHELR - oI
callback ERT(pmEOY -
& {3l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;
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uintlé_t buffer[256];

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

for (int 1 = 0@; i < 128; i++)
buffer[i] = OxFFE®;

for (int 1 = 0@; i < 128; i++)
buffer[i + 128] = OxF800;

slave.lcdSetAddrWindow(100, 100, 115, 115);
slave.lcdPushColors(&buffer[0], 128, true);
slave.lcdPushColors(&buffer[128], 128, false);

void loop() {
/...
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lcdSetTextCursor()

aHA
i EtherCAT {£l5 LCD Fnss LN FHIRBH ZIRENERRMUE - RENNFHLBELNE
FRYBRAT -

X

(X, y)

FEIA
int lcdSetTextCursor(intl6_t x, intl6_t y);
28

[in] intl6_t x

NEFHIEN X BE (BREZF)-

[in] intl6_t y

NEFHER Y B8 (BRER ).
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -
iEE:
IR A BEE BTN ETT EthercatMaster: :begin() Z&MIY - IR AIEEES - Ol
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

}

void setup() {
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master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdPrint("Hello World!\n");
slave.lcdSetTextCursor(100, 100);
slave.lcdPrint("Hello World!\n");

void loop() {
/]l ...
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lcdSetTextColor()

Bl

2 IE EtherCAT fi£llh LCD Fmss FZ2JEINFHFESERE - MO EEMRENFE =
X

Y

int lcdSetTextColor(uintl6_t color);
int lcdSetTextColor(uintl6_t color, uintl6_t background);
28
e [in] uintl6_t color
ZIENNFRFREERE - B 16 (IoHEREE - £H RGB565 EIVRARBEABERM -
e [in] uintl6_t background
ZIENFHEREA® - B 16 (IoHEREE - £H RGB565 EIVRARBEABERM -
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -
st
IR A BE R TNEIT EthercatMaster: :begin() Z &MY - IR AIEEES - aIR
callback RZPIFAL -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

}

void setup() {
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master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdSetTextColor(OxFFE®);
slave.lcdPrint("Hello World!\n");
slave.lcdSetTextColor(OxFFEQ, OxF800);
slave.lcdPrint("Hello World!\n");

}

void loop() {
/]l ...

}
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lcdSetTextSize()

aHA
FETE EtherCAT {EI5RY LCD EE/Rzs EBIEISCFRIFRUA/MEER -
BRENFEXNMERS 1 HENFER 6x8 B  RNXFREER 6 &R 5ER 8 B= -

ROl RBERES 23 UBEERNAFE - SEN—RER  NFZEBEKX -
&5 -

e s=2:12x16 pixels.

e s=3:18 x 24 pixels.

* s=4:24x 32 pixels.

o DIUGEEHE

BR 7 ELEAIARS - oD Rl EREESENER - ENFREOEMEIE - MAFES —E
F30a e

gl

e w=1,h=2:6x16 pixels.

e w=2h=1:12x 8 pixels.

e w=2h=4:12x32 pixels.

X

int lcdSetTextSize(uint8 t s);

int lcdSetTextSize(uint8_t w, uint8_t h);

28

e [in] uint8_ t s
ZHENFRF LSS

e [in] uint8 t w
I FHNFHEER

e [in] uint8_t h
I FHNFHFER

1

q
4

1
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ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -

it

LEER T A B R INE T EthercatMaster: :begin() Z#EWMNM - LR AFEEER - OIR

callback BRZ(pmENY -
#i 5

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdSetTextSize(2);
slave.lcdPrint("Hello World!\n");
slave.lcdSetTextSize(2, 4);
slave.lcdPrint("Hello World!\n");

void loop() {
/...
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lcdSetTextWrap()

aHA
REEXFEBL LCD BraRER - SEEIBRTE N 17 EERHUER -
X

FEIA
int lcdSetTextWrap(bool wrap);
28
e [in] bool wrap
FRZEH 2B A B ERITHRMMNE -
o true : RIHB#)IR1T -
o false : FRHEBE]RTT (BEHIDBEEL] ) -

ERE
EHEFERUES - ERIEESR 0 - RRIERIMITRIN -
it

LR A B R INE T EthercatMaster: :begin() Z#EWMNM - LR AFEEES - OIR
callback ERT(pmEOY -

#5651

#tinclude "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();

slave.attach(@, master);
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slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdSetTextWrap(true);
slave.lcdPrint("Hello World!\n");

void loop() {
/]l ...
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lcdPrint()

AR
BIEEMNFEIIEIE EtherCAT SubDevice EHJ LCD ZERzS °

X

FEIA
int lcdPrint(const char *fmt, ...);
28

[in] const char *fmt

ZHRTE LCD EMZFE - B2—EEEL null HENFEFE - 82ARBHEINER

B - BN FBEE C ES P printf RIUBI - oFFEASEEETEER -
e [in] ...

o2 - ARME fmt BFEPNEIVEEEBRABENE -
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -

i F

ISR N BERIN#IT EthercatMaster: :begin() Z#&MEN - IR AIEHELR - oI
callback ERZ(pmEOY -

& {3l

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void CyclicCallback() {
slave.update();

}

void setup() {
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master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.lcdPrint("Hello World!\n");

void loop() {
/]l ...
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AR EthercatDevice_DmpLCD_Generic fERIAEEIZE S FERHT -

e touchCalibration()
e touchX()
e touchY()

e 1isTouched()
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touchCalibration()

aHA

ICOP Technology Inc.

EtherCAT 1l £ LCD RARMBEERRIERRF - ILRABIFEZER - AZRIEEFRIRERE -

WARETIULRNERELDEIFEE  ZRTREEFSTH
A

int touchCalibration(int flag = 9);

28

« [in] 1int fLag

HEHER 1 - ASHUHBRINBZEESRIEER - KR AFEE

%MEEUZ:%”;“MIE&)?E’\JLH
BEEE
ClE B AT E B RIEZEFRRE
o 0:RIEETH -
o 1:RIEMI -
o -1:RIEXRR -
EEMEE/NR 0 BREEER - WEIEHERIEERAE -
i
LR BTERTIN#IT EthercatMaster: :begin() Z#&MF0Y
callback RZPIFA -
&l

- IR TURBIERZET - IR

1 ZREHUE - Hith

#include "Ethercat.h"

EthercatMaster master;

EthercatDevice QECROOUNO1 slave;

int rc;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

slave.lcdInit(ECAT_LCD ILI9341 1);

while ((rc = slave.touchCalibration()) == 0);
if (rc > 0)
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Serial.println("Touch Screen calibration successful.");
else

Serial.println("Touch Screen calibration failed.");

void loop() {
/] ...
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touchX()

AR
FBEY EtherCAT 7Ih - LCD BT EE TR X BHEAEZE - BIEZEZ IR
lcdSetRotation() RIEREETTHEEE -

=R
=1

int touchX(size_t point = 0);
28
* [in] size_t point
BIERMNE AEREXIESHBTE - RITEBIL2EEIEE BT X MAE -
0: E—EREZER -
1: B_{ErgZER -
PALG$RH#E -
=IELE
[Cl{EABERR X B8R - EEHEE/NR 0 FREEHER - WEEHENERAN -
i FE:
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
ny - WEEREAIEPEZES - o)X callback ERTLPIFAY -
ipe]l
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

bool Touched = false;
int TouchX;
int TouchY;

void CyclicCallback() {
if (!Touched && slave.isTouched() > @) {
Touched = true;
TouchX = slave.touchX();
TouchY = slave.touchY();

}

void setup() {
Serial.begin(115200);
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master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

void loop() {
if (Touched) {

Serial.print("Touched. X: ");
Serial.print(TouchX);
Serial.print(", Y: ");
Serial.println(TouchY);
delay(500);
Touched = false;
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touchY()

#RER
AEHY EtherCAT fitlhdr LCD RAMIEES LR ¥ #MUE - ZEESRE
lcdSetRotation() RIEREETTHEEE -
A
int touchY(size_ t point = 0);
28
* [in] size_t point
IR ESE - MREEXIESHEE - LSO FAAGEREEMIZEEN Y 8AIE -
0: 2 1 [AEER
1:5 2 AR
DUC#EH#E
BEEE
ClEEERR Y BUE - BLEE/NR 0 RREEHER - WEEHERIEREE -
iEE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- e UASIEFEZETL - aIRt callback ERECHIFEAY -
£ 150
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

bool Touched = false;
int TouchX;
int TouchY;

void CyclicCallback() {
if (!Touched && slave.isTouched() > @) {
Touched = true;
TouchX = slave.touchX();
TouchY = slave.touchY();

void setup() {
Serial.begin(115200);
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master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.attachCyclicCallback(CyclicCallback);
master.start();

void loop() {
if (Touched) {

Serial.print("Touched. X: ");
Serial.print(TouchX);
Serial.print(", Y: ");
Serial.println(TouchY);
delay(500);
Touched = false;
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isTouched()

aHA
HR{S EtherCAT RIAFEEEER FAMBIEREE - HINEXIREMBIZNERE - UL (o] FHARHAE
= A LIETERABAD -

t

X
=

B3

B
=]

=1113

int isTouched();

e |

—
o
VARNY

BEEE

ClEEEMNEE - EREE/NR 0 RnEEER - WEEHENERAE -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM
- bR AS3EREZETL - OIt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECROOUNO1 slave;

void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);
slave.lcdInit(ECAT_LCD ILI9341 1);
master.start();

void loop() {
if (slave.isTouched() > @) {
Serial.println("Touched");
delay(500);

}
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2.3.7 EthercatDevice_DmpStepper_Generic
EthercatDevice_DmpStepper_Generic ;2 ICOP B=Hf:D i HEILHIZE EtherCAT EILEEBAFR
FEENER - ZBRAEEFEREE - S A REM CNC BRI - EHEESE S - BRY
<& CiA 402 ERET  UXE=#MELTH G-code ZEHIFER -

EthercatDevice_DmpStepper_Generic $85IE &M NEFI~ :

EthercatDevice_Generic EthercatDevice CiA402 —

_________________________________________

EthercatDevice_DmpStepper_Generic ‘

o EthercatDevice_DmpStepper_Generic #&%E _EthercatDevice_DmpCommonDriver.
o FEthercatDevice_DmpStepper_Generic #85 1 EthercatDevice_CiA402.

HisEnl
o EthercatDevice_CommonDriver

PIESEA
| By Vendor ID Product Code
EthercatDevice_QECR11MP3S 0x00000bc3 0x0086d0d6
EthercatDevice_QECROOMP3S 0x00000bc3 0x0086d0d9

o a1k

o

o CiA 402
e Machine
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o #mhEER
. EE
R & AR Callback Ay
a1EAERAER
attach() UIR1ELL EtherCAT UL EERIRMM
detach() FRBRYIGAMELL EtherCAT fEIGEEBRBRIMMIM
cia4@2GetServo() EVISIEE EM CiA402 MBI o'
yEHIAERA R =
update() BTN B N BB & B 0
attachInterrupt() EfME4 callback R,
G-code =R T
machineEnableSoftLimit() RYFRER SR PR INEE
machineDisableSoftLimit() = FERAS IR IR INEE
machineIsEmergencyStopped() BEEGEERFIL 0
machineSetEmergencyStop() RENE=FIE 0]
machineClearEmergencyStop() BRERIFLLRRE 0
machineIsLimitTouched() B Z &R IRF R 0
machineIsHomingAttained() MBEZETHRS 0
machineIsServoOn() HEEREERM 0
machineIsMoving() MBEREEEEERE 0]
machineIsPositionErrorExceeded() MEERBENERERS 0
machineServoon() FRRLFR A RS EE R 0
machineServoOff() BARA PR A B EERR 0
machineSetHomingSpeed() RERSERE
machineStartHoming() BN EmZEF 0]
machineGcode() B3 G-code 1S 0
machineActualPosition() WS ERINIE
SR F IR 0
encoderirite() R EmIS Rt IR E
encoderDirectionRead() HY 1S B i #RiS 25/ 0] 0
encoderRead() EE N S 0
R EMRIR I
getDeviceMode() NSEEET
configDeviceMode() MEHEEET
configCiA40@2MotorResolution() RIE CiA 402 ERIET T HENENTE
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configCiA402MotorPositionFeedbackSource()

configCiA402MotorPositionFeedbackScale()

configCiA402MotorPositionFeedbackOffset()

configCiA402MotorSelfStartingSpeed()

configMachineAxisMapping()

configMachineDefaultFeedrate()

configMachineDefaultHomingSpeed()

configMachineHomingDirection()

configMachineHomingPriority()

configMachineMaxVelocity()

configMachineMaxAcceleration()

configMachineSoftLimit()

configMachinePPU()

configMachineAxisDirection()

configMachinePositionFeedbackSource()

configMachinePositionFeedbackScale()

configMachinePositionFeedbackOffset()

configMachineStepLossCompensationMode()

configMachineStepLossCompensationMaxError()

configMachineSelfStartingSpeed()

configMachineG54WorkOffset ()

configMachineG55WorkOffset ()

configMachineG56WorkOffset ()

configMachineG57WorkOffset()

configMachineG58WorkOffset ()

configMachineG59WorkOffset()

configEncoderMode()

configEncoderDigitalFilter()

configEncoderRange()

configEncoderInputPolarity()

configEncoderIndexReset()

Note 1 : ILEREUEREE R EMRHE T callback

ICOP Technology Inc.

U ELRRERE
DEBRFHEER
DEBRBENRARE
HREREEERE

G54 TIFEERR(RmZE
G55 TIRERARBE
G56 L{FEERARIBE
G57 TIFEERARZE
G58 TIREERARBE
G59 TFEERA{RZE
ARISERIE T

m S ER BUALROK 23

R E S e N ETEE

AR TE A RS 23 I A Bz RO AR
A FRRS I EE RIS BIROTNEE
BRIy -
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FIR{ER T

EthercatDevice_DmpStepper_Generic #8780 #%R{EABRER T -

e attach()
e detach()

e cia402GetServo()
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attach()

aHA

ICOP Technology Inc.

LR RITAE] EthercatDevice Generic::attach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -

gl

A EthercatDevice_QECR11MP3S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
/]l ...

}
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detach()

aHA

ICOP Technology Inc.

LR RITAE]L EthercatDevice Generic::detach() #8[E -

AAIRERAR  FBOA - 2REBLE - F2ERE -
gl

A EthercatDevice_QECR11MP3S -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

delay(3000);

slave.detach();
master.end();

}

void loop() {

// put your main code here, to run repeatedly:
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cia402GetServo()

an AR
HY#S EtherCAT fitihdr+57E 5ZER EthercatDevice_CiA402 ¥H4H1E1Z -
= servo 285 NULL - BERFIIERIUSE#R(E—EBARERN CiA402 MHLEEEEE ; Z
BRI E R E I EE -
= servo 284S NULL BEASMHEESHRIE - AEMERREUEYRE - \ERE AR servo
SEUERWIAEFI CiA402 fF -
AR5
EthercatDevice CiA402 *cia402GetServo(int motor, EthercatDevice CiA402 *servo
NULL);
28
e [in] 1int motor
1BXE EtherCAT felhPRYFELRR -
1:5B&1-
2:FE2-
3:FE3-
e [in] EthercatDevice CiA462 *servo
FHEBTESM EthercatDevice_CiA402 FRAIMHRITERR -
=] EILE
[El{& EthercatDevice_CiA402 #HRIRNMIHIEE -
iEE:
IR TV A RE AL INFATT EthercatMaster: :begin() Z#EWIY - EXIEMR EtherCAT fEIAHPRY
CiA 402 =3 - FAEMNFES®E configDeviceMode() °
e . 2L callback RPN ILE -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;
EthercatDevice CiA402 motorl;
EthercatDevice CiA402 motor2;

EthercatDevice CiA402 *pMotor[3];

void setup() {
master.begin();
slave.attach(@, master);
pMotor[@] = slave.cia402GetServo(1, &motorl);
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pMotor[1]
pMotor[2]

slave.ciad402GetServo(2, &motor2);
slave.ciad402GetServo(3);

void loop() {
/]l ...
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R BRI T,
EthercatDevice_DmpStepper_Generic #8589 1ZEHIAERE R -

e update()
e attachInterrupt()
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update()
7R
E 7 EtherCAT {15 ERThAERIAR RSB ER 2R -

=R
=1

int update();

28

—
it
VARNY

BEEE

[Cl{EERHE - BLEEES 0 RRUERILHTHRIN -

iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
- bR UASIEFEZETL - OIRt callback ERECHIFEAY -

gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
slave.update();
/...
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attachlinterrupt()

#REA
7Eff EtherCAT {EULRYSSH[EIFER T -
B

int attachInterrupt(void (*callback)(int));

28
e [in] void (*callback)(int)

MEEMASHLEFR  FEE—EBZHLLE  XASHEE - TEOSHEENT .
(A

EE

ECAT_EMERGENCY_STOPPED
ECAT_MACHINE_X_AXIS_LIMIT_TOUCHED
ECAT_MACHINE_Y_AXIS_LIMIT_TOUCHED
ECAT_MACHINE_Z_AXIS_LIMIT_TOUCHED

HERSH RN ZB NIESETHE - BRELESHRIMRE

1

2
3
4

ICOP Technology Inc.

aHA

BEBERELSH -

fass X SPRAIFIREE -
B Y BhPRIUGARR -
fass Z BhPRIUGARR -

BABEEFEN - BENEREIFPIEN update() MUEBESHIERERX -

ERE

IS_ECAT_ENCODER_1_INDEX_RESET (event)
IS_ECAT_ENCODER_2_INDEX_RESET (event)
IS_ECAT_ENCODER_3_INDEX_RESET (event)
IS_ECAT_ENCODER_X_INDEX_RESET(event)
IS_ECAT_ENCODER_Y_INDEX_RESET (event)
IS_ECAT_ENCODER_Z_INDEX_RESET (event)
IS_ECAT_ENCODER_1_OVERFLOW(event)
IS_ECAT_ENCODER_2_OVERFLOW(event)
IS_ECAT_ENCODER_3_OVERFLOW(event)
IS_ECAT_ENCODER_X_OVERFLOW(event)
IS_ECAT_ENCODER_Y_OVERFLOW(event)
IS_ECAT_ENCODER_Z_OVERFLOW(event)
IS_ECAT_ENCODER_1_UNDERFLOW(event)
IS_ECAT_ENCODER_2_UNDERFLOW(event)
IS_ECAT_ENCODER_3_UNDERFLOW(event)
IS_ECAT_ENCODER_X_UNDERFLOW(event)
IS_ECAT_ENCODER_Y_UNDERFLOW(event)
IS_ECAT_ENCODER_Z_UNDERFLOW(event)

afR

AmiheEs 2

1 24 Index Reset =1 -
g4 Index Reset &4 -
3 24 Index Reset =4 -

5 X %4 Index Reset =14 -

5 Y 84 Index Reset Ef -
5 Z B4 Index Reset E4 -
5 1 84 Overflow S -

2 B4 Overflow =4 -

3 84 Overflow =% -
5 X B4 Overflow E4 -
5 Y B4 Overflow S -
5 Z B4 Overflow S -

1 4% Underflow S -

2 4 Underflow =4 -
5 3 4 Underflow S -
5 X 84 Underflow =4 -
5 Y 84 Underflow =4 -
5 Z B4 Underflow = -

Eff1F1E processdata 0 - BHE
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ERE
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EHEFERUES - ERIEESR 0 - RRIERTMATRIN -

i-F
UEBR A REE AL INFATT EthercatMaster

:tbegin() ZEIEOY - LEEATUAIEEZET - aliR

callback BRT(RIEDY -

AR LB K EE update() PN
FABRHI - #1578 2R Callback KT -

£ 150

- % update() 2EDFENCIITFPNT  FETHENGE

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

int emergency_stopped;

int x_limit_touched;

int y_limit_touched;

int z_limit_touched;

int encoder_index_reset[3];

int encoder_overflow[3];

int encoder_underflow[3];

int encoder_xyz_index_reset[3];
int encoder_xyz overflow[3];
int encoder_xyz underflow[3];

void Callback(int event) {
switch (event) {
case ECAT_EMERGENCY_STOPPED:
emergency_stopped = 1;
return;

x_limit_touched = 1;
return;

y_limit_touched = 1;
return;

z_limit_touched = 1;
return;

default:
break;

case ECAT_MACHINE_X_ AXIS_LIMIT TOUCHED:

case ECAT_MACHINE_Y AXIS_LIMIT TOUCHED:

case ECAT_MACHINE_Z AXIS_LIMIT TOUCHED:
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if (IS_ECAT _ENCODER_1_INDEX_RESET(event))
encoder_index_reset[0] = 1;

else if (IS_ECAT_ENCODER 2 INDEX RESET(event))
encoder_index_reset[1l] = 1;

else if (IS_ECAT_ENCODER_3_INDEX RESET(event))
encoder_index_reset[2] = 1;

else if (IS_ECAT_ENCODER_1 OVERFLOW(event))
encoder_overflow[@] = 1;

else if (IS_ECAT_ENCODER 2 OVERFLOW(event))
encoder_overflow[1l] = 1;

else if (IS_ECAT_ENCODER_3_OVERFLOW(event))
encoder_overflow[2] = 1;

else if (IS_ECAT_ENCODER_1 UNDERFLOW(event))
encoder_underflow[0] = 1;

else if (IS_ECAT_ENCODER_2_ UNDERFLOW(event))
encoder_underflow[1l] = 1;

else if (IS_ECAT_ENCODER_3_UNDERFLOW(event))
encoder_underflow[2] = 1;

if (IS_ECAT_ENCODER_X_INDEX_RESET(event))
encoder_xyz_index_reset[0] = 1;

else if (IS_ECAT_ENCODER_Y INDEX RESET(event))
encoder_xyz_index_reset[1l] = 1;

else if (IS_ECAT_ENCODER_Z_ INDEX RESET(event))
encoder_xyz_index_reset[2] = 1;

else if (IS_ECAT_ENCODER_X_OVERFLOW(event))
encoder_xyz_overflow[0] = 1;

else if (IS_ECAT_ENCODER_Y OVERFLOW(event))
encoder_xyz_overflow[1l] = 1;

else if (IS_ECAT_ENCODER_Z OVERFLOW(event))
encoder_xyz_overflow[2] = 1;

else if (IS_ECAT_ENCODER_X_UNDERFLOW(event))
encoder_xyz_underflow[@] = 1;

else if (IS_ECAT_ENCODER_Y UNDERFLOW(event))
encoder_xyz_underflow[1l] = 1;

else if (IS_ECAT_ENCODER_Z_ UNDERFLOW(event))
encoder_xyz_underflow[2] = 1;

void CyclicCallback() {
slave.update();
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void setup() {
Serial.begin(115200);

master.begin();

slave.attach(@, master);
slave.attachInterrupt(Callback);
master.attachCyclicCallback(CyclicCallback);
master.start();

void loop() {

if (emergency stopped) {
emergency_stopped = 0;
Serial.println("ECAT_EMERGENCY_STOPPED");

}

if (x_1limit_touched) {
x_limit_touched = ©;
Serial.println("ECAT_MACHINE X AXIS LIMIT TOUCHED");

}

if (y_limit_touched) {
y_limit_touched = 0;
Serial.println("ECAT_MACHINE_ Y AXIS LIMIT TOUCHED");

}

if (z_limit_touched) {
z_limit_touched = 0;
Serial.println("ECAT_MACHINE Z AXIS LIMIT TOUCHED");

}

if (encoder_index_reset[0]) {
encoder_index_reset[0] = 0;
Serial.println("IS_ECAT_ENCODER 1 INDEX RESET");

}

if (encoder_index_reset[1]) {
encoder_index_reset[1l] = 0;
Serial.println("IS_ECAT_ENCODER 2 INDEX RESET");

}

if (encoder_index_reset[2]) {
encoder_index_reset[2] = 0;
Serial.println("IS_ECAT_ENCODER_ 3 INDEX RESET");

}

if (encoder_overflow[0]) {
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encoder_overflow[@] = O;
Serial.println("IS_ECAT_ENCODER_1 OVERFLOW");
}
if (encoder_overflow[1l]) {
encoder_overflow[l] = O;
Serial.println("IS_ECAT_ENCODER_2 OVERFLOW");
}
if (encoder_overflow[2]) {
encoder_overflow[2] = O;
Serial.println("IS_ECAT_ENCODER_3 OVERFLOW");
}
if (encoder_underflow[0]) {
encoder_underflow[@] = 0;
Serial.println("IS_ECAT_ENCODER_1_UNDERFLOW");
}
if (encoder_underflow[1]) {
encoder_underflow[1l] = ©;
Serial.println("IS_ECAT_ENCODER_2 UNDERFLOW");
}
if (encoder_underflow[2]) {
encoder_underflow[2] = ©;
Serial.println("IS_ECAT_ENCODER_3 UNDERFLOW");
}
if (encoder_xyz_index_reset[0]) {
encoder_xyz_index_reset[0] = 0;
Serial.println("IS_ECAT_ENCODER_ X INDEX RESET");
}
if (encoder_xyz_index_reset[1l]) {
encoder_xyz_index_reset[1l] = 0;
Serial.println("IS_ECAT_ENCODER_Y_INDEX RESET");
}
if (encoder_xyz_index_reset[2]) {
encoder_xyz_index_reset[2] = 0;
Serial.println("IS_ECAT_ENCODER_Z INDEX RESET");
}
if (encoder_xyz overflow[0]) {
encoder_xyz_overflow[0] = 0;
Serial.println("IS_ECAT_ENCODER_X OVERFLOW");
}
if (encoder_xyz overflow[1l]) {
encoder_xyz_overflow[1l] = O;
Serial.println("IS_ECAT_ENCODER_Y_ OVERFLOW");
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}

if (encoder_xyz overflow[2]) {
encoder_xyz_overflow[2] = O;
Serial.println("IS_ECAT_ENCODER_Z_OVERFLOW");

}

if (encoder_xyz_underflow[0]) {
encoder_xyz_underflow[@] = O;
Serial.println("IS_ECAT_ENCODER_X UNDERFLOW");

}

if (encoder_xyz underflow[1]) {
encoder_xyz_underflow[1l] = O;
Serial.println("IS_ECAT_ENCODER_Y_UNDERFLOW");

}

if (encoder_xyz_underflow[2]) {
encoder_xyz_underflow[2] = ©;
Serial.println("IS_ECAT_ENCODER_Z UNDERFLOW");

}
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AR EthercatDevice_DmpStepper_Generic 18RIV & 1285 K = -

machineEnableSoftLimit()
machineDisableSoftLimit()
machineIsEmergencyStopped()

machineSetEmergencyStop()

machineClearEmergencyStop()

machineIslLimitTouched()

machineIsHomingAttained()

machineIsServoOn()

machineIsMoving()

machineIsPositionErrorExceeded()

machineServoOn()

machineServoOff()

machineSetHomingSpeed()

machineStartHoming()

machineGcode()

machineActualPosition()
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aHA

RUA EtherCAT 1EULI%=sRVERESPRAITIAE - BRAEESIRIUAIE

configMachineSoftLimit() °

=h2
=1

int machineEnableSoftLimit();
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EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
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KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM

ny - WEERATUAREZESL - AQliR callback ERZLERIFENY -
IEEATUETE G-code IZEHIZRRETU N AR - 5F A

NI LD R T AR
o HESIIER servo-off AREE -
#5651

=z 2=
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ZEHM - FER

% configDeviceMode() °

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

EthercatDevice QECR11MP3S slave;

slave.configMachineSoftLimit (ECAT_MACHINE X AXIS, -50, 50);
slave.configMachineSoftLimit (ECAT_MACHINE_Y_ AXIS, -50, 50);
slave.configMachineSoftLimit (ECAT_MACHINE Z AXIS, -50, 50);
master.attachCyclicCallback(CyclicCallback);
master.start();
slave.machineServoOn();
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while (slave.machineIsServoOn() == 0);

slave.machineEnableSoftLimit();

slave.machineGcode("G1l X-100 Y-100 Z-100");
slave.machineGcode("G1l X100 Y100 Z100");
delay(10);

while (slave.machineIsMoving()) {
Serial.print("Acutal Position => ");
Serial.print("X: ");
Serial.print(slave.machineActualPosition(ECAT_MACHINE_ X AXIS), 2);
Serial.print(", Y: ");
Serial.print(slave.machineActualPosition(ECAT_MACHINE_Y AXIS), 2);
Serial.print(", Z: ");
Serial.println(slave.machineActualPosition(ECAT_MACHINE Z AXIS), 2);
delay(10);
/] .

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

void loop() {
/...
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aHA

= H EtherCAT TEULH%ERRIERESPRAITNAE - BRAERISIRNIAVE

configMachineSoftLimit() °

=h2
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int machineDisableSoftLimit();

e |

—
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VARNY

ERE

EHEFERUES - ERIEESR 0 RRIERTIMITRIN -

it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM

=z 2=

ICOP Technology Inc.

ZEHM - FER

ny - WEERATUAREZESL - AQliR callback ERZLERIFENY -
IEEATUETE G-code IZEHIZRRETU N AR - 5F A

NI LD R T AR
o HESIIER servo-off AREE -
#5651

% configDeviceMode() °

#include "Ethercat.h"

EthercatMaster master;

void CyclicCallback() {
slave.update();

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);

EthercatDevice QECR11MP3S slave;

slave.configMachineSoftLimit (ECAT_MACHINE X AXIS, -50, 50);
slave.configMachineSoftLimit (ECAT_MACHINE_Y_ AXIS, -50, 50);
slave.configMachineSoftLimit (ECAT_MACHINE Z AXIS, -50, 50);
master.attachCyclicCallback(CyclicCallback);
master.start();
slave.machineServoOn();
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while (slave.machineIsServoOn() == 0);

slave.machineDisableSoftLimit();

slave.machineGcode("G1l X-100 Y-100 Z-100");
slave.machineGcode("G1l X100 Y100 Z100");
delay(10);

while (slave.machineIsMoving()) {
Serial.print("Acutal Position => ");
Serial.print("X: ");
Serial.print(slave.machineActualPosition(ECAT_MACHINE_ X AXIS), 2);
Serial.print(", Y: ");
Serial.print(slave.machineActualPosition(ECAT_MACHINE_Y AXIS), 2);
Serial.print(", Z: ");
Serial.println(slave.machineActualPosition(ECAT_MACHINE Z AXIS), 2);
delay(10);
/] .

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

void loop() {
/...
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machinelsEmergencyStopped()

#RER
18 E EtherCAT ftIh LM EEEERESFILRE - E2FILOsERU TMEEZZ B A
. WERESFIL
SERNESF I RARBRGRYE EERE—ERERKS TNERIRM - ARERE
B2 2 B s B L33 1E -
. FREFBHENEZFIL
=EAEMIY machineSetEmergencyStop() HRTVFFAGEE - LERKTUR R B BEES /T ESIE
BIEGETFENRIFLUEABZSF LIRSS -

int machineIsEmergencyStopped();
28
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@E%WEEJEE’\\\ Z2F AR
o 1:HWBEREBESFILAEE -
o 0:REREZFILAE
EEEENR 0 RRBERER - TEEHEROERAE -
iEE
KRR ANBERINEIT EthercatMaster: :start() /7 EthercatMaster::stop() ZAIN
- LR NABEZEL - A0S callback KA IFEY -
IERATETE G-code EFHIREI FEX - #5752 % configDeviceMode() -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
Serial.begin(115200);

master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
Serial.print("Emergency Stopped: ");
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Serial.println(slave.machineIsEmergencyStopped());
delay(1000);
//...
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machineSetEmergencyStop()

aHA
3% EtherCAT 1EI5 LSRN EZFLL - IWRNEBHREBTETENZFERFEREB ERE
LEARES -

=R
=1

int machineSetEmergencyStop();

e |

ERE

EHEFERUES - ERIEESR 0 RRIERTIMITRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM
- LR ZEL - A0S callback ERECHIFEY -

LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() -

5151

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();

slave.machineSetEmergencyStop();

delay(10);

Serial.print("Emergency Stopped: ");
Serial.println(slave.machineIsEmergencyStopped());

void loop() {
/]l ...
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machineClearEmergencyStop()

#RER

BPR EtherCAT EUh EHzmmIBERF ILAREE -

HEERESFLERBURERBNIEREF  FRAREEBNERESFLFABCHERIESENS
EBAE - BEILETC - BRIERABIFEER - WHFEZHETI update() FKTLLIITIRES
g RO sEFEE RSB BT EE - L - £ machineIsEmergencyStopped() &4
THEAMR ARSI CI B O] BEE B IEE -

=R
=1

int machineClearEmergencyStop();

e |
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iEE

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- LR A ZEL - A0S callback ERECHIFEY -

LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() ©

£ 150

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.machineClearEmergencyStop();

void loop() {
slave.update();
/]l ...
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machinelsLimitTouched()

aHA
B EtherCAT 1EIh EieE MR AV BRSNS -

=R
=1

int machineIsLimitTouched(int machine_axis);
28
e [in] int machine_axis
5 EtherCAT U4 _EROTERSBASE -
ER B FREA
ECAT_MACHINE_X_AXIS 0 X & - E¥ &M configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °
BEEE
ClEZ R IRFEE SRS -
o 1 RRKERVIDPRFABA W ABE -
e 0 BRAKRMEBE -
GEEE/NS 0 FREEHER - WEEHERERAN -
iEE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJM
- LR A ZEL - A0S callback ERECHIFEY -
LERTVIERE G-code ZEFHIZEREIL MAN - # 415522 configDeviceMode() ©
gt
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

}

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

}
86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 456




ICOP Technology Inc.

void loop() {
Serial.print("Limit Switch => ");
Serial.print("X: ");
Serial.print(slave.machineIsLimitTouched(ECAT_MACHINE_ X AXIS));
Serial.print(", Y: ");
Serial.print(slave.machineIsLimitTouched(ECAT_MACHINE_Y_ AXIS));
Serial.print(", Z: ");
Serial.println(slave.machineIsLimitTouched(ECAT_MACHINE Z AXIS));
delay(1000);
/]l ...
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aHA
RE EtherCAT EIh LR ZEETHIRFER -
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int machineIsHomingAttained();
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* 0 RWERTH -
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KR BEKINHIT EthercatMaster: :start() /¥ EthercatMaster:

ICOP Technology Inc.

:stop() ZEIM

ny - EERATUAREZESL - AQliR callback ERZLERIFENY -

UCERTUERE G-code ZMIZEETIN NAR - FF452 2 configDeviceMode() °

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();
while (slave.machineIsServoOn() == 0);

slave.machineStartHoming();
delay(10);
while (!slave.machineIsHomingAttained());
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slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

}

void loop() {
/]l ...
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machinelsServoOn()

aHA
RE EtherCAT 1Llh LRUKERZE SRR Servo-on AR -

=h?
=1

int machineIsServoOn();

28
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VARNY

BEEE
ClE#%zR2E%S Servo-on fAREE -
1 ZRIHERA Servo-on °
0 %/~3E Servo-on -
GEEE/NR 0 FREEHER - WEEHERERAN -
iEE
KRR TN BERMINEIT EthercatMaster: :start() Y/ EthercatMaster::stop() ZAIN
- LR NABEZEL - A0S callback KA IFEY -
LR TUETE G-code EHIZEEIN FEM - #FMll;52%E configDeviceMode() -
gt
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();

while (slave.machineIsServoOn() == 0);
delay(1000);

/] ..

slave.machineServoOff();

while (slave.machineIsServoOn() == 1);
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void loop() {
/]l ...
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aHA
RE EtherCAT 1Ll LR EEIEEREE) -

=h?
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int machineIsMoving();

28
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0 RNAERE -
=LRIEENR 0 RRBERR - WOEHRAVERITS -
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KR BEKINHIT EthercatMaster: :start() /¥ EthercatMaster:

ICOP Technology Inc.

:stop() ZEIM

ny - EERATUAREZESL - AQliR callback ERZLERIFENY -

UCERTUERE G-code ZMIZEETIN NAR - FF452 2 configDeviceMode() °

gl

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();
while (slave.machineIsServoOn() == 0);

slave.machineGcode("Gl X0 YO Z0");
slave.machineGcode("G1l X100 Y50 Z25");
delay(10);
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while (slave.machineIsMoving());

4l coo

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

}

void loop() {
/]l ...
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machinelsPositionErrorExceeded()

aHA
BMERERRHNEURESGTBRDEBEBRBENTABFRE -

=h?
=1

int machineIsPositionErrorExceeded(int machine_axis);
28
e [in] int machine_axis
5 EtherCAT U4 _EROTERSBASE -
ER B FREA
ECAT_MACHINE_X_AXIS 0 X & - E¥ &M configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °
BEEE
CEEEBBREREMRE :
o 1 ERRREMB -
o 0 FTIRAKIEBE -
GEEE/NS 0 FREEHER - WEEHERERAN -
iEE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJM
- LR A ZEL - A0S callback ERECHIFEY -
LERTVIERE G-code ZEFHIZEREIL MAN - # 415522 configDeviceMode() ©
gt
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void Callback(int event) {
if (event == ECAT_EMERGENCY_STOPPED) {
if (device.machineIsPositionErrorExceeded(ECAT_MACHINE X AXIS)) {
/]l ...

}
if (device.machineIsPositionErrorExceeded(ECAT_MACHINE_ Y AXIS)) {

4l coo

}
if (device.machineIsPositionErrorExceeded(ECAT_MACHINE Z AXIS)) {

77 oao
}
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}

// put

device.

master.
device.
device.
master.
master.

void CyclicCallback() {

update();

void setup() {

begin();

attach(@, master);
attachInterrupt(Callback);
attachCyclicCallback(CyclicCallback);
start();

void loop() {
your main code here, to run repeatedly:
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machineServoOn()

aHA
RXE) EtherCAT {Euht¥zr ERIFTERKBE - HRNILRAAIFEES - FEFENTI update() AL
HATIRREH - KIULABRAARER - 40 machineIsServoOn() - CIREEHIEEAL EH -

=h2
=1

int machineServoOn();

e |
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it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZBJM
- LR ZEL - A0S callback ERECHIFEY -

LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() -

5151

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();

while (slave.machineIsServoOn() == 0);
delay(1000);

/] ..

slave.machineServoOff();

while (slave.machineIsServoOn() == 1);

void loop() {
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machineServoOff()

AR

BAE7 EtherCAT 7tubH¥=s FOFRBSE -

AR AIEHET, - BERFEMNN update() ERTVABMITAREESE - ELEAERAAREE - 40
machineIsServoOn() ' CIAEEHLEES EH -

EE\
an/

int machineServoOff();

e |

ERE

EHEFERUES - ERIEESR 0 RRIERTIMATRIN -
it

RN B INEFIT EthercatMaster: :start() 7 EthercatMaster::stop() ZREIN
- LR NABEZEL - A0S callback KA IEY -
LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() -
LEER DL M B N R EF -
o MERIFTEHITIRENER
o MERRIETEEEP

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();

while (slave.machineIsServoOn() == 0);
delay(1000);

/] ..

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 468



ICOP Technology Inc.

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

}

void loop() {
/]l ...
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machineSetHomingSpeed()

aHA
ARIE EtherCAT 1EUL#%ER CIEEHAVEREZERE -

=h?
=1

int machineSetHomingSpeed(int machine_axis, double mm_per_min);
28
e [in] int machine_axis
1EXE EtherCAT 1tlh ERIHEZREHER
&R & &REA
ECAT_MACHINE_X_AXIS 0 X & - E¥EH configMachineAxisMapping()

ECAT_MACHINE_Y_AXIS 1 Y # - H¥EH configMachineAxisMapping()

ECAT_MACHINE_Z_AXIS 2 Z # - H¥FEH configMachineAxisMapping()

e [in] double mm_per_min
REEHNNERRE - BN : EXRK/DE -

ERE
EHEFERUES - ERIEESR 0 RRIERIMATRIN -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH

ny - EERATUAREZESL - AQliR callback ERZLERIFENY -
IEEATUETE G-code #EMIZR1ETIN NB - s¥ 4522 configDeviceMode() °
gl

RIE

=

SRTE -

=

SRTE -

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

void setup() {
master.begin();
slave.attach(@, master);
slave.machineSetHomingSpeed (ECAT_MACHINE X AXIS, 3000);
slave.machineSetHomingSpeed (ECAT_MACHINE_Y AXIS, 3000);
slave.machineSetHomingSpeed (ECAT_MACHINE Z AXIS, 3000);
master.attachCyclicCallback(CyclicCallback);
master.start();
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slave.machineServoOn();
while (slave.machineIsServoOn() == 0);

slave.machineStartHoming();
delay(10);
while (!slave.machineIsHomingAttained());

I os

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

}

void loop() {
/]l ...
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machineStartHoming()

aHA
RU®) EtherCAT 1EISHK=RMERZER -
R AIFEET - FHAEWI update() RTUDIBITIREEH - EULHARAARRS - 40

machineIsHomingAttained() ' OJfEHRE—EFE A4 2 R MEEIL -

=R
=1

int machineStartHoming();

e |

ERE

EHEFERUES - ERIEESR 0 RRIERTIMATRIN -
it

RN B INEFIT EthercatMaster: :start() 7 EthercatMaster::stop() ZREIN
- LR AREZER - A0S callback BRTUHPIELY -
LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() -
NAMER T HE R TR E B
o HBENEZFILINE -
teesE A RFRL ( servo-off ) -
teR EE 8 TERS (homing )«
et EERE D ( moving ) -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();

while (slave.machineIsServoOn() == 0);
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slave.machineStartHoming();
delay(10);
while (!slave.machineIsHomingAttained());

I os

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

void loop() {
/]l ...
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machineGcode()

an AR
1% G-code 1EZEHIXE EtherCAT Uk -
FERREZIFEERE - W HFEZAEIFI update() REMATIREENE - FrLAOIAE
5ok - RIEAEBEARE TR ZE— LB BERIE - #I#0 machineIsMoving() °
FEIA
int machineGcode(const char *fmt, ...);
28
e [in] const char *fmt
HIXE EtherCAT U5 G-code T FE - E2—EEELU null EENFSHIEE - €12

E—-ERETEE

PRSI - BXFHEE C B8 printf RN - RFFIBEAZEREIEER -
e [in] ...
RERAFEPNENIEEFEANEHESAESIE -
=] EILE
[OEERLE - EEEES 0 R RIERIANTHI -

iEE
KRB ININIT EthercatMaster: :start() Mi#f EthercatMaster::stop() ZHEIM
- LR AR ZEL - A0S callback ERECHIFEY -
LR TUETE G-code EHIZEEIN NEM - #FMlli52%E configDeviceMode() -
PUNMER T IR U KB
o HBENBEZFILINE -
o HERREIREERAANE ( servo-off )-
o MEFRIEEEZEP (homing )-
£ 150
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();
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slave.machineServoOn();
while (slave.machineIsServoOn() == 0);

while (1) {
slave.machineGcode("G1l X100 Y50 Z25");
delay(1000);
slave.machineGcode("Gl X0 YO Z0");
delay(1000);
/]l ...

slave.machineServoOff();
while (slave.machineIsServoOn() == 1);

}

void loop() {
/]l ...
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machineActualPosition()

aHA
HW{S EtherCAT 1£Is ESEMMEMAYERINE -

=h?
=1

double machineActualPosition(int machine_axis);
28
e [in] int machine_axis
5 EtherCAT U4 _EROTERSBASE -
ER B FREA
ECAT_MACHINE_X_AXIS 0 X & - E¥{f&FH configMachineAxisMapping() RTE °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥/FEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - EH¥}fEH configMachineAxisMapping() RTE °
BEEE
BREEHMEBERNUE - 841 2K -
iEE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- LR A ZEL - A0S callback ERECHIFEY -
LERTVIERE G-code ZEFHIZEREIL AN - # 415522 configDeviceMode() ©
gt
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void CyclicCallback() {
slave.update();

}

void setup() {
master.begin();
slave.attach(@, master);
master.attachCyclicCallback(CyclicCallback);
master.start();

slave.machineServoOn();
while (slave.machineIsServoOn() == 0);

}
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void loop() {
if (slave.machineIsMoving() == @) {
slave.machineGcode("Gl X0 YO Zo");
slave.machineGcode("G1l X100 Y50 Z25");
delay(10);
}
printf("Acutal Position => ");
printf("X:%.2f, ", slave.machineActualPosition(ECAT_MACHINE_ X AXIS));
printf("Y:%.2f, ", slave.machineActualPosition(ECAT_MACHINE_Y_ AXIS));
printf("Z:%.2f\n", slave.machineActualPosition(ECAT_MACHINE Z AXIS));
delay(10);
/]l ...
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AR EthercatDevice_DmpStepper_Generic $B8RIAY4RISESAT, -

¢ encoderWrite()
e encoderDirectionRead()

e encoderRead()
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encoderWrite()

Hd: ]

B A EtherCAT U5 F1EEARIBEZMIETEE -
EE

int encoderWrite(int encoder, int32 t value);
28
e [in] 1int encoder
TEE R AR =3 4Rk

ICOP Technology Inc.

E R =] aHA

ECAT_ENCODER_1 0x01 EtherCAT 75 ERVARESES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARIGES 2
ECAT_ENCODER_3 0x03 EtherCAT 75 ERVARISES 3 -
ECAT_ENCODER_X Ox11 BRETE] X EHRYARESES -
ECAT_ENCODER_Y 0x12 BRETE] Y BhRVARESES °
ECAT_ENCODER_Z 0x13 BRETE] Z BhRVARASES °

RIS E BV ¥ FEFR configMachineAxisMapping() #

configMachinePositionFeedbackSource() RiE °

e [in] int32_t value
ERARIETEE -
=1ELE
[OEERLE - EEEES 0 RRIERIANTHI -

it

LR B INEIT EthercatMaster: :begin() Z#EMIY - bR AIEHE

callback BRZ(pmENY -
#i 5

TR

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.encoderWrite(ECAT_ENCODER_1, 100);
slave.encoderWrite(ECAT_ENCODER_2, 100);
slave.encoderWrite(ECAT_ENCODER_3, 100);

86Duino — EtherCAT Library API 13 3
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master.start();

}

void loop() {
/]l ...
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encoderDirectionRead()

an AR

AEEY EtherCAT 1tlh HHeE MRSz ERITEE M -
FEIA

int encoderDirectionRead(int encoder);
28

e [in] 1int encoder
TEEMN RIS ARE

E R =] aHA

ECAT_ENCODER_1 0x01 EtherCAT 75 ERVARESES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARIGES 2
ECAT_ENCODER_3 0x03 EtherCAT 75 ERVARISES 3 -
ECAT_ENCODER_X Ox11 BRETE] X EHRYARESES -
ECAT_ENCODER_Y 0x12 BRETE] Y BhRVARESES °
ECAT_ENCODER_Z 0x13 BRETE] Z BhRVARASES °

RIS E BV ¥ FEFR configMachineAxisMapping() #
configMachinePositionFeedbackSource() RE °
BEEE
B ERmBRNERAM
o EEEZHL 0 R/~ ( Forward rotation )
 BEMER 1 RRKE ( Reverse rotation )
GEEE/NR 0 FREEHER - WEEHERHERAN -
iEE
KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHE]H
- LR NABEZEL - A0S callback KA IFEY -
gt
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();

}
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void loop() {
Serial.print("Encoder 1 Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_1));
Serial.print("Encoder 2 Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_2));
Serial.print("Encoder 3 Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_3));
Serial.print("Encoder X Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_X));
Serial.print("Encoder Y Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_Y));
Serial.print("Encoder Z Direction: ");
Serial.println(slave.encoderDirectionRead(ECAT_ENCODER_Z));
delay(1000);
/...
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encoderRead()

an AR

ABEY EtherCAT fiElh FiEERIGRAVETRNE -
AR5

int32_t encoderRead(int encoder);
28

e [in] 1int encoder
TEEMN RIS ARE

E R =] aHA

ECAT_ENCODER_1 0x01 EtherCAT 75 ERVARESES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARIGES 2
ECAT_ENCODER_3 0x03 EtherCAT 75 ERVARISES 3 -
ECAT_ENCODER_X Ox11 BRETE] X EHRYARESES -
ECAT_ENCODER_Y 0x12 BRETE] Y BhRVARESES °
ECAT_ENCODER_Z 0x13 BRETE] Z BhRVARASES °

RIS E BV ¥ FEFR configMachineAxisMapping() #

configMachinePositionFeedbackSource() RiE °

ERE
BRIEERERNETEUE - 5B 32 ATHRFIRER -
it

KR BEKINHIT EthercatMaster: :start() Y/#E EthercatMaster::stop() ZHEJH
oY - BEERBFRZET - Ao callback = IENY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);
master.start();

}

void loop() {
Serial.print("Encoder 1: ");
Serial.println(slave.encoderRead(ECAT_ENCODER_1));
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Serial.print("Encoder 2: ");
Serial.println(slave.encoderRead(ECAT_ENCODER 2));
Serial.print("Encoder 3: ");
Serial.println(slave.encoderRead(ECAT_ENCODER _3));
Serial.print("Encoder X: ");
Serial.println(slave.encoderRead(ECAT_ENCODER_X));
Serial.print("Encoder Y: ");
Serial.println(slave.encoderRead(ECAT_ENCODER _Y));
Serial.print("Encoder Z: ");
Serial.println(slave.encoderRead(ECAT_ENCODER_Z));
delay(1000);

/...

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 484



R E LA Z

AR EthercatDevice_DmpStepper_Generic fERIAVAERER T -

getDeviceMode()

configDeviceMode()
configCiA402MotorResolution()
configCiA402MotorPositionFeedbackSource()
configCiA402MotorPositionFeedbackScale()
configCiA402MotorPositionFeedbackOffset()
configCiA402MotorSelfStartingSpeed()
configMachineAxisMapping()

configMachineDefaultFeedrate()

configMachineDefaultHomingSpeed()

configMachineHomingDirection()

configMachineHomingPriority()

configMachineMaxVelocity()

configMachineMaxAcceleration()

configMachineSoftLimit()
configMachinePPU()
configMachineAxisDirection()

configMachinePositionFeedbackSource()

configMachinePositionFeedbackScale()

configMachinePositionFeedbackOffset()

configMachineSteplLossCompensationMode()

configMachineStepLossCompensationMaxError()

configMachineSelfStartingSpeed()
configMachineG54WorkOffset()
configMachineG55WorkOffset()
configMachineG56WorkOffset()
configMachineG57WorkOffset()
configMachineG58WorkOffset()
configMachineG59WorkOffset()
configEncoderMode()

configEncoderDigitalFilter()

configEncoderRange()

configEncoderInputPolarity()

configEncoderIndexReset()

ICOP Technology Inc.
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getDeviceMode()

& AR
HW{S EtherCAT EIARVEREETL -

=R
=1

int getDeviceMode();

28

—
it
VARNY

ERE

ICOP Technology Inc.

BRIEERT - HOEE/NR 0 RRBEEHER - WOEEBROFERNE - BREERINFAR

AR - 352 % configDeviceMode() -

it

LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
Serial.begin(115200);
master.begin();
slave.attach(@, master);

Serial.print("Device Mode: ");
Serial.println(slave.getDeviceMode());

}

void loop() {
/]l ...
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configDeviceMode()

L

S0 EtherCAT HIKMZEH - ZSUEBA EtherCAT 1154 EEPROM - 0 {EBIMESHA -
Bt 5 PR R BB SR TIR AT EHTRRE + U ILERTLE - EtherCAT #0ERR B R @ 78]
SE  BEN L EEEEIEEN -

It EtherCAT It B MMBEERET !
« CiA 402 Servo
LEAEIUT - IS =8 CiA 402 HERFE - FEAZEIEHES—#mEE -
e G-code Controller
LB - fRUEES G-code ZHlgR - EEMMTIHMIT G-code S -
FEIA
int configDeviceMode(uint8_t mode);
28
e [in] uint8_t mode
It EtherCAT RIAZIBRIEREZEINM D ¢

EHR B an AR
ECAT_CIA402_SERVO_MODE 0 CiA 402 Servo mode.
ECAT_GCODE_CONTROLLER_MODE 1 G-code Controller mode.
IR
ElFfERAE - ELEESR 0 RALRINMITRIN -

et
LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FEE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configDeviceMode (ECAT_GCODE_CONTROLLER_MODE);
}
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void loop() {
/] ...
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configCiA402MotorResolution()

aHA

ICOP Technology Inc.

£ CiA 402 ERET T - BCE EtherCAT fLlh LIEEFENBEREMNE - LS BE A EtherCAT

€5y EEPROM - WHERBIRINSE - HIERERFTESRETEFAILEILSE -

REA

int configCiA4@2MotorResolution(int motor, uint32_ t steps_per rev);

28
e [in] motor
1A%E EtherCAT 1tlh ERIFSZEMRSE
{§ &REA
1  EtherCAT fi£li5 ERUFEZEE 1
2  EtherCAT f£lh ERIREE 2
3  EtherCAT 7£ls ERYREZE 3
e [in] steps_per_rev
ZRENFTED PR - DISEOTERIEE -
=1ELE
[OEERLE - EEEES 0 R RIERIANTHI -

it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE

callback BRZ(pmENY -
#i 5

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.configCiA402MotorResolution(1, 3200);
slave.configCiA402MotorResolution(2, 3200);
slave.configCiA402MotorResolution(3, 3200);
/]l ...

}

void loop() {
/...

}
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configCiA402MotorPositionFeedbackSource()

aHA
ARIE EtherCAT EIFHIEEBENMERZERIR -

Motor 1 Motor 2 Motor 3

S P Ty I
Y Y Y
Encoder 1 Encoder 2 Encoder 3

int configCiA4@2MotorPositionFeedbackSource(int motor, int encoder);
28
e [in] motor
1AXE EtherCAT 1tlh ERIFSZEMRSE

=] & AA

1 EtherCAT 14 ERUSGE 1
2 EtherCAT 16 ERVGBZE 2
g EtherCAT flh ERVSSE 3

e [in] encoder
2R TENNUERIRRE :
EHR B a5t BA
ECAT_ENCODER_1 0x01 EtherCAT 745 LHIaHG4s 1
ECAT_ENCODER_2 0x02 EtherCAT 745 LHIHHE4s 2
ECAT_ENCODER_3 0x03 EtherCAT 745 LHIHME45 3
Other Value 1=H ( Disabled )

ERE
EHEFERUE - ERIEESR 0 - BRIERIMATRIN -
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e
LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configCiA402MotorPositionFeedbackSource(1, ECAT_ENCODER 1);
device.configCiA402MotorPositionFeedbackSource(2, ECAT_ENCODER 2);
device.configCiA402MotorPositionFeedbackSource(3, ECAT_ENCODER_3);
/...

void loop() {
// put your main code here, to run repeatedly:
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configCiA402MotorPositionFeedbackScale()

atAe

€ EtherCAT 1elbhiaE HEMMUEEIRLEA -

Position Feedback = ( Encoder Raw Data x Scale) + Offset
UEEE = (#miERFRLBER x tEAl) + RE= ( Offset)

EEAI ( Scale ) NER—EEREF - ARSEUFRSRNEBEERAERWYIESEMN - AEL - BE
17 At BUA B IR U Bl et 2 B ERA R - 28U E A EtherCAT fi£I58) EEPROM - I
REEREA - BIEREEESRATEARTAENRE -
FEIA
int configCiA4@2MotorPositionFeedbackScale(int motor, double scale);
28

e [in] motor

& EtherCAT 1Elh FRUFSZEMRDE :

B antAe
1 EtherCAT fillh FRISSE 1
2 EtherCAT itk ERYSSE 2
3 EtherCAT fills FRYSSE 3
. [in] scale

ZRENUELEFELEAIE -

=1ELE

[OEERLE - EEEES 0 R RIERIANTHI -

et
LEER T A BFERINEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configCiA402MotorPositionFeedbackScale(1, 2.0);
device.configCiA402MotorPositionFeedbackScale(2, 2.0);
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device.configCiA402MotorPositionFeedbackScale(3, 2.0);
/] ...

void loop() {
// put your main code here, to run repeatedly:
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configCiA402MotorPositionFeedbackOffset()

atAe

2 EtherCAT lhaEHFENNUELRRBE ( Offset ) -
Position Feedback = ( Encoder Raw Data x Scale) + Offset
UEEE = (#miERFREER x tBhl) + REE

RiZE ( Offset ) NRAFHEENSEMNYBNUBNERLNE - X8 —ERIERF - A
R ERISRFTEHEERYIBEREUE ZEANER -
L2 EAEE A EtherCAT #£ILHY EEPROM - WRRIENISGEA - HILEAEERESRNTENHE
HWEEE °
sRA
int configCiA4@2MotorPositionFeedbackOffset(int motor, double offset);
28
e [in] motor

1AXE EtherCAT 1tlh ERIFSZEMRSE :

& #RER

1 EtherCAT 7L ERYFSE 1
2 EtherCAT itk ERISSiE 2
3 EtherCAT 1tk ERYFSZE 3

e [in] offset
ERENUELRREZE -

ERE
EHEFERUES - ERIEESR 0 BRIEHIMITRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configCiA402MotorPositionFeedbackOffset(1, 10.0);
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device.configCiA402MotorPositionFeedbackOffset(2, 10.0);
device.configCiA402MotorPositionFeedbackOffset (3, 10.0);
/] ...

void loop() {
// put your main code here, to run repeatedly:
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configCiA402MotorSelfStartingSpeed()

Bl

R E EtherCAT ISP IEEHENBEREIRE ( Self-Starting Speed ) °

BRERESES EFETERERIMRERENERT - BENE LRENEREREEEMEES
MERSIKEER - ZBBIRE - FEAEERDIHBENE -

=h2
=1

int configCiA4@2MotorSelfStartingSpeed(int motor, double rev_per_min);
28
e [in] motor

1AXE EtherCAT 1tlh ERIFSEMRSE

& #RER

1 EtherCAT #tih ERIFFZE 1
2 EtherCAT 71k ERIFGE 2
3 EtherCAT #Euh ERYFSE 3

e [in] rev_per_min
EREWBRIEIZRE - EfU% RPM (Revolutions Per Minute) -

EEE
ClEERAE - EREES 0 R RIERANTHI -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configCiA402MotorSelfStartingSpeed(1, 60.90);
device.configCiA402MotorSelfStartingSpeed(2, 60.0);
device.configCiA402MotorSelfStartingSpeed(3, 60.90);
/]l ...

void loop() {
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// put your main code here, to run repeatedly:
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configMachineAxisMapping()

aHA
ARIE EtherCAT TEISTE G-code #ZEMZR1RTIU N - WM HET BRVHERE -

X-axis Y-axis Z-axis
S P Ty I
| 1
4 A \ 4
Motor 1 Motor 2 Motor 3

IE2EE R A EtherCAT fi£lI5HY EEPROM - IWRFHEISH A - HILGERAEAEERATIEINA]
1TRE » IR T8 - WRRRGRA S UBIEN - BEHREN EtherCAT EIAES ETExﬁ

EE\
an/

int configMachineAxisMapping(uint8_t mapping);
28
* [in] mapping

ZRTENEMEHE BT - EtherCAT fEILIRHLI T HEEIR :
f#5 X-axis Y-axis Z-axis

Motor 1 Motor 2 Motor 3

Motor 1 Motor 3 Motor 2

Motor 2 Motor 1 Motor 3

Motor 2 Motor 3 Motor 1

Motor 3 Motor 1 Motor 2

Motor 3 Motor 2 Motor 1

a b W N = O

BEEE

ElFfERAE - ELEESR 0 RALRINNITRIN -

st

LR B RRINEIT EthercatMaster: :begin() Z#EMIY - R ABHEER - ABE
callback RZPIFAL -

#5651
#include "Ethercat.h"
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EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);
device.configMachineAxisMapping(0);

void loop() {
/]l ...
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configMachineDefaultFeedrate()

AR
X E EtherCAT f{ULTE G-code 1EfHlzs TET—FE’J%EEQL @ﬁﬁ% %3® machineGcode()

BZM G-code BEIEL P RIEEERR EU@ﬁHJﬁlﬁEEﬁLm - IEEHEREA
EtherCAT #£148) EEPROM - I[ﬁ/\ﬁﬁjf%aﬂ—fik/\ lﬁbfﬁﬁﬁ%*éﬁAJéMﬁETHUE EFTRTE

EE\
an/

int configMachineDefaultFeedrate(double mm_per_min);
28

e [in] double mm per min

ERTENTRRERERE - ENAKZERK/2E (mm/min )-

=] EILE
[OEERLE - EEEES 0 B RIERIANTHI -
iEE:
LR BTE I IT EthercatMaster: :begin() ZEMNI - LR BEER - 66
callback RZPIFA -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineDefaultFeedrate(3000);

4l coo

void loop() {
/]l ...
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configMachineDefaultHomingSpeed()

aHA
AXIE EtherCAT TEUSHR G-code #EHIZZETL MEEMMIMAITEREER (Homing ) &BE - HEHZE
EARZEE machineSetHomingSpeed() RAEEMEBEREEREE - AT ERULTERE - IL2H
ZE A EtherCAT {£I5 EEPROM @ WRRAENSEHA - RHILEREBRFESRATEARNETR
= .

=h?
=1

int configMachineDefaultHomingSpeed(int machine_axis, double mm_per_min);
28
e [in] int machine_axis
1EXE EtherCAT 1tlh ERIHEZREHER
&R & &REA
ECAT_MACHINE_X_AXIS 0 X &ff - H¥fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥{FEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - EH¥{fEH configMachineAxisMapping() RTE °
e [in] double mm_per_min
MR ENTRRERRE - ENAZEKR/28E (mm/min )-

ERE
EHEFERUES - ERIEESR 0 - RRIERIMITRIN -
it

LEER T A BEERINEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERT(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineDefaultHomingSpeed (ECAT_MACHINE X AXIS, 1000);
slave.configMachineDefaultHomingSpeed (ECAT_MACHINE Y AXIS, 1000);
slave.configMachineDefaultHomingSpeed (ECAT_MACHINE Z AXIS, 1000);
/]l ...
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void loop() {
/] ...

86Duino — EtherCAT Library API & - FR7ZA.3.2 - 2025 F 4 B 502



ICOP Technology Inc.

configMachineHomingDirection()

aHA

ARIE EtherCAT fEUSHR G-code FEMHIZFEID - IEEMMEMAEER (Homing ) 7510 « IE2HER

A EtherCAT 7£I5f9 EEPROM - WRRAENREA - FAILEAEEFTESRATEANETRE

=h2
=1

int configMachineHomingDirection(int machine_axis, bool positive);
28
e [in] int machine_axis
1AXE EtherCAT 1lh ERIFEZREHER
&R & &R

ECAT_MACHINE_X_AXIS 0 X #f - E¥EH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #f - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °

e [in] bool positive
mME - AR EEER S
o true: FIEHMZHKIRFAFHE -
o false: FEHOSZKIREFHE -

ERE
EHEFERUES - ERIEESR 0 - RRIERIMITRIN -
it

LEER T A BEERINEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERT(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineHomingDirection(ECAT_MACHINE X AXIS, false);
slave.configMachineHomingDirection(ECAT_MACHINE_Y AXIS, false);
slave.configMachineHomingDirection(ECAT_MACHINE Z AXIS, false);
/]l ...
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void loop() {
/] ...
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configMachineHomingPriority()

an AR
2 E EtherCAT 1EIA/R G-code #EHIZREREI T - IoEHMEAIEE ( Homing ) BEIRE - IE£E
ZE A EtherCAT IS5 EEPROM - REIBISE A - AItFEAEERESRNITIENAETR
E o
G
int configMachineHomingPriority(int machine_axis, uint8_t priority);
28
e [in] int machine_axis
1EXE EtherCAT 1lh ERIFEZREHER
&R & &REA
ECAT_MACHINE_X_AXIS 0 X & - E¥ &M configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °
e [in] uint8_t priority
REERWELIER - 2EEHE S 0 £ 255 EWNERRELIEFES - E2EMEE -
Al A RBEANTIER -

ERE
EHEFERUES - ERIEESR 0 - RRIERIMITRIN -
it

LLER T MBI R INE T EthercatMaster: :begin() Z#EWMNM - LR ABEET - FEEE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineHomingPriority (ECAT_MACHINE_ X AXIS, 1);
slave.configMachineHomingPriority (ECAT_MACHINE_Y_ AXIS, 2);
slave.configMachineHomingPriority (ECAT_MACHINE_Z AXIS, 3);
/]l ...
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void loop() {
/] ...
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configMachineMaxVelocity()

aHA

ARTE EtherCAT TEIE/R G-code IZEHIZRIRIV T @ IREHWMEMHIGEAEE - ILSHEEZBENZIRGEF
ZNFEARE - DUBRBLEERRIRE - IL2HERA EtherCAT {EI589 EEPROM - I 5 RUED S &

A RItEAZEEFESRATENIETRE

=h2
=1

int configMachineMaxVelocity(int machine_axis, double mm_per sec);
28
e [in] int machine_axis
1ETE EtherCAT UL LRI EH5R -
EE 5 FREA

ECAT_MACHINE_X_AXIS 0 X #f - E¥fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °

e [1in] double mm_per_sec

SREMRARE - BUAER/D -

EEE
ClEERAE - EREES 0 R RIERANTHI -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.configMachineMaxVelocity (ECAT_MACHINE_X_ AXIS, 300);
slave.configMachineMaxVelocity (ECAT_MACHINE_Y_AXIS, 300);
slave.configMachineMaxVelocity (ECAT_MACHINE_Z AXIS, 300);
}
void loop() {
/]l ...
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configMachineMaxAcceleration()

aHA
ARIE EtherCAT TEIER G-code #ZEMZRRIN FRANZEE - IESEE R A EtherCAT EIAHY
EEPROM « WiRENEIRHEHA - RAILEAERFTESRAITENRNETRE -

=R
=1

int configMachineMaxAcceleration(double mm_per_sec2);
28
e [in] double mm_per_sec2
BRENRAIERE - BULKZR/FFY (mm/s?)-

ERE
EHEFERUES - ERIEESR 0 RRIERTIMATRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE
callback ERT(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineMaxAcceleration(100000);

4l coo

void loop() {
/]l ...
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configMachineSoftLimit()

aHA
ARIE EtherCAT TEIE/R G-code #ZEMIZRIRIV T - IREHARHHRVEESITIEIRS] - BESEERA
EtherCAT 7£I4AY EEPROM - IWREBIREA @ BHIEAEREFTESRIITENIETRE -

= H%E%%# machineGeode() #EBENME - EtherCAT I E AR T EE BV BFUE !

o EARHWBERZRMNE P RKRZHWRAMNEE Pnax - RIZBZRMNERSHAZES Pnax °
o AXREWBEZME P NRZHWS/IEE Pnin - BIZBEZUERHARES Pon -
FEIA
int configMachineSoftLimit(int machine_axis, double min, double max);
28
[in] int machine_axis
1AXE EtherCAT 1lh ERIFEZREHER
EE B &RAA

ECAT_MACHINE_X_AXIS 0 X #f - E¥EH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °

e [in] double min
e EMEREEIRBI&R/NUEE Pnin - BEIBEK -
e [in] double max

M ENEFEIRBIRAMUEE Prax - BEURZEK -

ERE
EHEFERUES - ERIEER 0 RRIERIMATRIN -
it

LLER T M BFERINE T EthercatMaster: :begin() Z#EWMNM - LR ABEETR - FEEE
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineSoftLimit (ECAT_MACHINE X AXIS, O, 100);
slave.configMachineSoftLimit (ECAT_MACHINE Y AXIS, O, 100);
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slave.configMachineSoftLimit (ECAT_MACHINE Z AXIS, O, 100);

void loop() {
/]l ...
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configMachinePPU()

aHA

AZE EtherCAT 1EIA/R G-code IEMIZRZET I - IoEK=REAY PPU (Pulse Per Unit) - IE2EAI
ERBBBHABTEZBNERERG - WSBEE A EtherCAT 1£I589 EEPROM - M0 AR RUE) &L

A RItEREEFESRIITEANETRE -
G
int configMachinePPU(int machine_axis, double pulses_per_mm);
28
e [in] int machine_axis
1EXE EtherCAT 1lh ERIFEZREHER

ERE 5 &RAA

ECAT_MACHINE_X_AXIS 0 X #f - E¥fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #ff - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °

e [in] double pulses_per_mm
MERTER PPU ( BEXRKMENIOKEL ) EfiI%4 pulses/mm -

ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERZ(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);
slave.configMachinePPU(ECAT_MACHINE_X_ AXIS, 100);
slave.configMachinePPU(ECAT_MACHINE_Y_AXIS, 100);
slave.configMachinePPU(ECAT_MACHINE_Z AXIS, 100);

}

void loop() {
/]l ...

}
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configMachineAxisDirection()

aHA
ARIE EtherCAT TEIE/R G-code IEHIZRETIV T - IR E MR BERE M - WSRER
EtherCAT 7£I4AY EEPROM - IWREBIREA @ BHIEREREFTESRIITENIETRE -

=h2
=1

int configMachineAxisDirection(int machine_axis, int invert);
28
e [in] int machine_axis
1AXE EtherCAT 1lh ERIFEZREHER
&R & &R

ECAT_MACHINE_X_AXIS 0 X #f - E¥EH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y #f - H¥FEH configMachineAxisMapping() R °
ECAT_MACHINE_Z_AXIS 2 Z & - H¥FEH configMachineAxisMapping() R °

e [in] 1int invert
EZRENFERD - BR 0 RREREHME - EftEERIRRRESG -

IR
[Cl{EERCHE - BLEEERS 0 RRUERILHTHRIN -
iEE
LR MBI RRINEIT EthercatMaster: :begin() Z#EMI - R ABHEEL - FEE
callback RZPIFAL -
gt

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S slave;

void setup() {
master.begin();
slave.attach(@, master);

slave.configMachineAxisDirection(ECAT_MACHINE_X_AXIS, 0);
slave.configMachineAxisDirection(ECAT_MACHINE_Y_ AXIS, 0);
slave.configMachineAxisDirection(ECAT_MACHINE_Z AXIS, 0);

}

void loop() {
/...

}
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configMachinePositionFeedbackSource()

aHA

R E EtherCAT 1tih_FISTEH 2R EMRY[CI I 2KIR ( Position Feedback Source ) °

X-axis

Y-axis Z-axis

Encoder 1

Encoder 2

Encoder 3

sRA

int configMachinePositionFeedbackSource(int machine_axis, int encoder);

28
e [in] int machine_axis
T8E EtherCAT fielh ERYTE 2R EH5R

E R & &RAA
ECAT_MACHINE_X_AXIS 0 X &

ECAT_MACHINE_Y_AXIS 1 Y &
ECAT_MACHINE_Z_AXIS 2 Z &
e [in] encoder
ERENNUEREHIR :
&R &
ECAT_ENCODER_1 0x01
ECAT_ENCODER_2 0x02

afR

EtherCAT
EtherCAT

- H¥4FEH configMachineAxisMapping() RTE -
- H¥$FEM configMachineAxisMapping() R °
- H¥$FEM configMachineAxisMapping() JRE °

LRI s 1
W LRIt a5 2

86Duino — EtherCAT Library API {5 F3 3=
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ECAT_ENCODER_3 0x03 EtherCAT 7#I4 FHI#t% 7S 3

Other Value 1=H ( Disabled )
EEE
EHEFERANE - ZREES 0 RRIRABRITRII -
i F

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachinePositionFeedbackSource(ECAT_MACHINE X AXIS,
ECAT_ENCODER_1);

device.configMachinePositionFeedbackSource(ECAT_MACHINE_ Y AXIS,
ECAT_ENCODER_2);

device.configMachinePositionFeedbackSource(ECAT_MACHINE Z AXIS,
ECAT_ENCODER_3);

7l oo

void loop() {
// put your main code here, to run repeatedly:
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configMachinePositionFeedbackScale()

atAe

2 IE EtherCAT fielh FieEHaSepIUE CIREER] - IERIR AT
Position Feedback = ( Encoder Raw Data x Scale) + Offset

Position Feedback = (#7fzs/7452(1& x Scale) + Offset

Hp - Scale RIR—{EAENZRE - AR RERNVEUBHERSEROYIEEN - ISEEAIET 1
misss st BB B RN IeiE 2 BV ER % -
ZZ BB A EtherCAT #£I4HY EEPROM o - WREAENS NS - AILEREEZERUNITEINA
BEMEE -
FEIA
int configMachinePositionFeedbackScale(int machine_axis, double scale);
28
e [in] int machine_axis
1AXE EtherCAT 1lh ERIEZREHER
&R & &RFA
ECAT_MACHINE_X_AXIS 0 X #f - H¥{fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥{fEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - E¥{fEH configMachineAxisMapping() RTE °
e [in] scale

ZRCERVUE R -

ERE
EHEFERUES - ERIEESR 0 BRIEHIMITRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachinePositionFeedbackScale(ECAT_MACHINE X_ AXIS, 2.9);
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device.configMachinePositionFeedbackScale(ECAT_MACHINE_Y_ AXIS, 2.9);
device.configMachinePositionFeedbackScale(ECAT_MACHINE Z AXIS, 2.9);
/] ...

void loop() {
// put your main code here, to run repeatedly:

86Duino — EtherCAT Library API 15 33 FR7ZA.3.2 - 2025 F 4 B 516



ICOP Technology Inc.

configMachinePositionFeedbackOffset()

atAe

I EtherCAT fitlh FisE N ERIRREE - UERFE AN :
Position Feedback = ( Encoder Raw Data x Scale) + Offset

Position Feedback = (#7fzs/7452(1& x Scale) + Offset

o . Offset RNEEHNRSENVIBNUREBNE - EAE EZ—ERIERF - HRMEERD
SHESEBERYPET R ZERRE -
8B A EtherCAT U5 EEPROM of - WX ERENRSINE - FULERZEEFTSRANTEINA
BEMEE -
FEIA
int configMachinePositionFeedbackOffset(int machine _axis, double offset);
28
e [in] machine_axis
1AXE EtherCAT 1lh ERIEZREHER
&R & &RFA
ECAT_MACHINE_X_AXIS 0 X #f - H¥{fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥{fEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - E¥{fEH configMachineAxisMapping() RTE °
e [in] offset
ZRENNIELERS -

% 3e
W A

ERE
EHEFERUES - ERIEESR 0 BRIEHIMITRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERT(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachinePositionFeedbackOffset(ECAT _MACHINE X AXIS, 10.90);
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device.configMachinePositionFeedbackOffset(ECAT _MACHINE Y AXIS, 10.90);
device.configMachinePositionFeedbackOffset(ECAT _MACHINE Z AXIS, 10.90);
/] ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineStepLossCompensationMode()

AR
£ G-code #ZHIZEINT -

2 -

=h2
=1

ICOP Technology Inc.

EBRNTEAENRELS

int configMachineStepLossCompensationMode(int machine_axis, uint8 t mode);

28
e [in] machine_axis
T8XE EtherCAT fielh ERYTE 2205

- H¥4FEH configMachineAxisMapping() RTE -

- H¥$FEM configMachineAxisMapping() R °

ERE g &R
ECAT_MACHINE_X_AXIS 0 X &
ECAT_MACHINE_Y_AXIS 1 Y &f
ECAT_MACHINE_Z_AXIS 2 Z &f

- H¥3FEM configMachineAxisMapping() JRXE °

* [in] mode
T EXRTENTEBRFERT

0: FRSHEELEEE -

1. AT EERHE -
BEEE
ClE#HRAE - BEREESR 0 RRBRIAHMTRII -
i
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MY
callback RZPIFAL -
&l

- WERTUREZET - ABE

RRIEFRIE EtherCAT fRIAEAMAVDEBERFERT - L2HERA
EtherCAT £I4AY EEPROM - \TERIENRSEA - RILEAEES

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

70 oao
}

device.configMachineStepLossCompensationMode (ECAT _MACHINE X AXIS, 1);
device.configMachineStepLossCompensationMode (ECAT _MACHINE Y AXIS, 1);
device.configMachineStepLossCompensationMode (ECAT _MACHINE Z AXIS, 1);
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void loop() {
// put your main code here, to run repeatedly:
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configMachineStepLossCompensationMaxError()

aHA

£ G-code fZEHIZRREIUN - BREFETE EtherCAT {EILH S EIRIL EBERMEPMDAFNRANER
= - Ib28ES A EtherCAT #£U5H EEPROM - HERENSBEEHA - AILERERFTEERAT
BIAIEMBREL S -

=h2
=1

int configMachineStepLossCompensationMaxError(int machine_axis, double
max_error);
28
« [1n] machine_axis
1EXE EtherCAT 1tlh ERIHEZREHER
&R & &R
ECAT_MACHINE_X_AXIS 0 X &ff - H¥fEH configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥{FEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - EH¥{fEH configMachineAxisMapping() RTE °
« [in] max_error
ERTENTEERBENTAUEREE

ERE
EHEFERUES - ERIEESR 0 - RRIERIMITRIN -
it

LEER T A BEERINEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERT(pmEOY -
#5651

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineStepLossCompensationMaxError (ECAT_MACHINE_X_ AXIS,
20.0);

device.configMachineStepLossCompensationMaxError (ECAT_MACHINE_Y_AXIS,
20.0);

device.configMachineStepLossCompensationMaxError (ECAT_MACHINE_Z AXIS,
20.0);
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void loop() {
// put your main code here, to run repeatedly:
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configMachineSelfStartingSpeed()

Bl

REIETE EtherCAT RIS EIRIBEFEEIZRE ( Self-Starting Speed ) °
BREERERRNDEFTETLSAEREMAMRERRENER T - BESUEE LREENREBEEEN
STEMCKIER - MIRBBILERE - BEUSETRTNEERE -

=h2
=1

im

int configMachineSelfStartingSpeed(int machine_axis, double rev_per_min);
28
« [1n] machine_axis
1EXE EtherCAT 1lh ERIFEZREHER
&R & &R
ECAT_MACHINE_X_AXIS 0 X &ff - H¥f&H configMachineAxisMapping() R °
ECAT_MACHINE_Y_AXIS 1 Y & - EH¥{fEH configMachineAxisMapping() R7E °
ECAT_MACHINE_Z_AXIS 2 Z & - E¥{fEH configMachineAxisMapping() R%E °
e [in] rev_per_min
EREWBHLERE - EfI% RPM (Revolutions Per Minute) -

ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineSelfStartingSpeed(ECAT_MACHINE_X AXIS, 60.0);
device.configMachineSelfStartingSpeed(ECAT_MACHINE_Y_AXIS, 60.0);
device.configMachineSelfStartingSpeed(ECAT_MACHINE_Z AXIS, 60.0);
/]l ...

void loop() {
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// put your main code here, to run repeatedly:
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configMachineG54WorkOffset()

anHR
£ G-code FEHIZRRTUN - BRXE EtherCAT fEUETh G54 THERAMABE N ERERAKNRS
2.

Y
int configMachineG54WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG54WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineG55WorkOffset()

an AR
£ G-code EHIZRIEIV N - BTE EtherCAT fielh™h G55 LTHEEIRZAHHE R IR A ARV RE
=.
AR5
int configMachineG55WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback BRZ({ ey -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG55WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineG56WorkOffset()

anHR
£ G-code FEHIZRRTUN - BRXE EtherCAT fEUETh G56 T AHEIRHAMABENERERAKNRS
2.

Y
int configMachineG56WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG56WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineG57WorkOffset()

anHR
£ G-code FZEHIZRRTUN - BRXE EtherCAT {EUhth G57 THERAMABE N ERERALNRS
2.

Y
int configMachineG57WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG57WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineG58WorkOffset()

anHR
£ G-code FEHIZRRTUN - BRXE EtherCAT EUETh G58 T HERAMABEINERERAKNRS
2.

Y
int configMachineG58WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG58WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configMachineG59WorkOffset()

an AR
£ G-code EHIZFIEIV N - BTE EtherCAT felh™h G59 THEEIRZAtHE R EEIR A ARV RS
=.
AR5
int configMachineG58WorkOffset(double x_offset, double y offset, double
z_offset);
28
e [in] x_offset
ZREMN X HITHEZRESE - BEUBEHK (mm) -
* [in] y offset
ZRTEN Y BT HEZRBE - BEUK/EARK (mm)
e [in] z offset
ZRTEMN Z BT HEEREE - BUBER (mm)

EEE
ClEERAE - EREES 0 R RIRANTHID -
et

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEREER - FBE
callback BRZ({ ey -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configMachineG59WorkOffset(10.0, 10.0, 10.0);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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configEncoderMode()

aHR

ARIE EtherCAT 1EIh EISEMmIBERAVARISARIET - LESEEE A EtherCAT 1£I5AY EEPROM - If
EREIFEA - FHIERERFESRATEANEMRELSH -

It EtherCAT UL HZE/NER/BREI - WM .
o Pulse/DIR (7-Pulse mode)
IERTVINE S 1-Pulse 2T - £ FAME AR ZEWIR B RmESAIASE © Pulse BIAEL DIR
A - Pulse BIAFARETEIOKEIZ - DIR BMIARIZRRETEISM - RTINS @ SHERER
Pulse B AR _EFH#ZETETE -

Pulse
input

DIR
input

Direction

Counter n n+1 n n-1 n n-1 |n-2|
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o CW/CCW (2-Pulse mode)
IEHEZUINE R 2-Pulse 123 - 15 IR0 A BRI A7 22 R B #R A a3 RVGN SR : CW BIAEL CCW
BWA - CW BARICKCRIEDSTE - CCW BAMICRICRRMETE - EUEIVN - 518
ZR{ETE CW B CCW BARY EFHZETETE -

Ccw
input

ccw
input

Direction

Counter n n+1 n n-1 n n-1 |n-2|

o Pulse A/B (QEI mode)
IERTVINE S QEl ( [EXRARMGaS/TE ) B - EHMER AR : Pulse A B2 PulseB -
Pulse A B2 Pulse B FIMEMUBAZORESTEAM : 5 A B% B BIRIED ;& A 3B#& B
RIB/&mE - EIERIU T - GTRIERETE Pulse A B EFHEA N EZEITETE -

Pulse A
input

racs || L

input

Direction

Counter n | n+1 | n+2 | n+1 | n | n+1 | n+2 | n+1 | n | n-1 |
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o Pulse/DIR x2

ICOP Technology Inc.

£2 Pulse/DIR #HIVHEEL - BETHZREE Pulse WA LA NEEEETEE

Pulse
input

DIR
input

Direction

Counter

n |n+1|n+2|n+1| n |n-1| n |n+1| n |n-1|n-2|n-3|

« CW/CCW x2

EA CW/CCW #EIUEEML - Bt 8IS CW £ CCW BMAR EA B T RREEETTE -

cw
input

ccw
input

Direction

Counter

n |n+1|n+2|n+1| n |n-1|n-2|n-1| n |n-1|n-2|n-3|
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e Pulse A/Bx2
EA Pulse A/B HIFEML - BETEIZETE Pulse A B2 Pulse B W _EFHEA T PRZEETETE -

Pulse A
input
Pulse B
input
Direction
Counter n |n+1|n+2|n+3|n+4| n+5 |n+4|n+3|n+2| n+1 |n+2|n+3|n+4| n+5 |n+4|n+3|n+2|n+1| n |n-1|n-2|
A
int configEncoderMode(int encoder, uint8_ t mode);
28

e [in] 1int encoder
TEEMN ISR ARIE

ERE =] s AR

ECAT_ENCODER_1 0x01 EtherCAT 75 ERVARISES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARISES 2 -
ECAT_ENCODER_3 0x03 EtherCAT 75 ERVARISES 3 -
ECAT_ENCODER_X Ox11 BRETE] X EHRYARESES -
ECAT_ENCODER_Y 0x12 BRETE] Y BhRVARESES o
ECAT_ENCODER_Z 0x13 BRETE] Z BhRVARASES °

RIS E Mt BV ¥ FEFER configMachineAxisMapping() #

configMachinePositionFeedbackSource() RE -
e [in] uint8_t mode

BRENRBRZTI - FREBIE FRFPFINATERSRENTERE - FRAERERDPE
% - Alfase% ECAT_ENCODER_MODE_AB_PHASE_x2 -
E R =] s AR
ECAT_ENCODER_MODE_STEP_DIR 0 ##2% Pulse/DIR =1 °
ECAT_ENCODER_MODE_CWCCW 1 =22 CW/CCW &I -
ECAT_ENCODER_MODE_AB_PHASE 2 =22 Pulse A/B =1 °
ECAT_ENCODER_MODE_STEP_DIR_x2 5 ##2% Pulse/DIR x2 1 -

6

7

ECAT_ENCODER_MODE_CWCCW_x2 =22 CW/CCW x2 &I -
ECAT_ENCODER_MODE_AB_PHASE_x2 2% Pulse A/Bx2 &I -
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ERE
EHEFERUES - ERIEESR 0 - RRIERTMATRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AHEER - FEE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configEncoderMode (ECAT _ENCODER_1, ECAT_ENCODER_MODE_AB_PHASE x2);
device.configEncoderMode (ECAT_ENCODER_2, ECAT_ENCODER_MODE_AB_PHASE x2);
device.configEncoderMode (ECAT_ENCODER_3, ECAT_ENCODER_MODE_AB_PHASE x2);
7l oo

void loop() {
// put your main code here, to run repeatedly:
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configencoderDigitalFilter()

aHA

ARIE EtherCAT {EIEIEEMmIBAVBIAIRKE: - N NEFI/R - EIKREE/NRRKARRVSARRET -
ZICRIHORER | MARBORIRAVIOK - SIEE—RERNFAEREHSNERE - I2HEERA
EtherCAT #£I4RY EEPROM - WK EESHA - RILEREEFTSRITEAEMRELS

N
< Filter Width : < Filter Width : < Filter Width
Input H ; H ; H
Filtered ) >
Input EFiIter Width EFiIter Width
A

int configEncoderDigitalFilter(int encoder, uint32_t width);
28
e [in] 1int encoder

18 TE R 4w % 23 4 5% -

E R =] s AR

ECAT_ENCODER_1 0x01 EtherCAT 75 ERVARESES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARISES 2
ECAT_ENCODER_3 0x03 EtherCAT 75 ERVARISES 3 -
ECAT_ENCODER_X Ox11 BRETR] X BHRYARIS 2R
ECAT_ENCODER_Y 0x12 BRETR] Y BHAVARASES
ECAT_ENCODER_Z 0x13 BRETR] Z BHAVARASES

RIS E M BV ¥ FEFR configMachineAxisMapping() #
configMachinePositionFeedbackSource() RE °
e [in] uint32_t width
F R E AR IS 2R BRI 23 B 10 =¥ (ns) - Al - REES 100 - RRE
HeEeBEE A 1000 =7 -
BEEE
ElFfERAE - ELEESR 0 RALRINNITRIN -
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iEE
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MM - LR BEES - F6E
callback BRE(HMFEY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configEncoderDigitalFilter (ECAT_ENCODER_1, 100);
device.configEncoderDigitalFilter (ECAT_ENCODER_2, 100);
device.configEncoderDigitalFilter (ECAT_ENCODER_3, 100);
/...

void loop() {
// put your main code here, to run repeatedly:
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configencoderRange()

#RER

R E EtherCAT I IEERIBRNETEREAE - MBI~ - E5THREEEZKE (M) K-
ZES SN (Overflow) - FHEIZEERS 0 WAFEE Overflow 4 ; il - BETERIERZE 0
IF - &Y% Mm (Underflow) - StEZGRERAEAE - 1A Underflow S -

L2 EEE A EtherCAT EILHY EEPROM - WERRIBIRFEEIEH A - HILFERERZTSRIAITIEINA
EMRTEIHSE -

Pulse

Direction

Counter |v|-2||v|-1| M 0 | 1 | 2 | 1 | 0 M |M-1|M-2|M-3|
BA
int configEncoderRange(int encoder, uint32_t value);
2%

e [in] 1int encoder

18 TE R 4w %5 23 4 5%

ERE =] afR

ECAT_ENCODER_T 0x01 EtherCAT 15 ERVARISER 1
ECAT_ENCODER_2 0x02 EtherCAT 15 ERVARIGEES 2
ECAT_ENCODER_3 0x03 EtherCAT 15 ERVARIS=R 3
ECAT_ENCODER_X Ox11 BRETR] X BHRVARIS 2R
ECAT_ENCODER_Y 0x12 BRETR] Y BHAVARASES
ECAT_ENCODER_Z 0x13 BRETR] Z BHAVARASES

RIS E Mt BV ¥ FEFR configMachineAxisMapping() #

configMachinePositionFeedbackSource() RE °
e [in] uint32_t value

BRENRERETBEARAE -
ERE
EHEFERUE - ERIEESR 0 BRIERTIMITRIN -
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iEE
LR BTE R TIN#IT EthercatMaster: :begin() Z#&MM - LR BEES - F6E
callback BRE(HMFEY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configEncoderRange(ECAT_ENCODER_1, 86000);
device.configEncoderRange(ECAT_ENCODER 2, 8000);
device.configEncoderRange(ECAT_ENCODER_3, 86000);
/...

void loop() {
// put your main code here, to run repeatedly:
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configEncoderinputPolarity()

an AR
FTE EtherCAT EULPIEE ARt ea i ARSI - LIE2 8 E = A EtherCAT f£I5H) EEPROM -
TREEFESEHA - AILEREEZSRATEANENRELSH -
FEIA
int configEncoderInputPolarity(int encoder, bool pin_a, bool pin_b, bool
pin_z);
28
e [in] 1int encoder

18 TE B 4w %5 23 4 5% -

ERE =] afA

ECAT_ENCODER_T 0x01 EtherCAT 75 ERVARISES 1 -
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARISES 2
ECAT_ENCODER_3 0x03 EtherCAT 15 ERVARISER 3
ECAT_ENCODER_X Ox11 BRETR] X BHRVARIS 2R
ECAT_ENCODER_Y 0x12 BRETR] Y BHAVARASES
ECAT_ENCODER_Z 0x13 BRETR] Z BHAVARASES

RIS R B AV EEH configMachineAxisMapping() #
configMachinePositionFeedbackSource() RE °
e [in] bool pin_a
BRTENVRBRE AR A 9% :
o true : BENURTEE 1 BEMUFRTEE O -
. false : §EMFRTELE 0 BENURTEE 1-
e [in] bool pin_ b
EXTEH RSB AR B AOMEY - 2R pin_a °
e [in] bool pin _z

ZRENRSRM AL 2 Wist - RS pin_a -

ERE
EHEFERUE - ERIEESR 0 BRIERIMITRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FBE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;
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void setup() {
master.begin();
device.attach(@, master);

device.configEncoderInputPolarity (ECAT_ENCODER_1, true, true, true);
device.configEncoderInputPolarity(ECAT_ENCODER_2, true, true, true);
device.configEncoderInputPolarity(ECAT_ENCODER_3, true, true, true);
7l oo

void loop() {
// put your main code here, to run repeatedly:
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configencoderindexReset()

aHA

RIS EtherCAT feIsPIEEMmIGZRAERSIFNIE ( Z FMEE ) BEETEINEE - WEFT/R - EUETH
FERNARI - 2RAIRIZRSIENSE (Z AR ) I - STEERR W ERSDZ (Index Reset) - WA Index
Reset S+ - L2 E R A EtherCAT ISR EEPROM - iR EEISEEHA - HILEREESRS
RATEANEMRELSEH -

Pulse
Direction
Index _‘ _‘
input ! :
Counter n-2|n-1| n 0 | 1 | 2 |1 o| M |M-1|M-2|M-3|M-4|
Index Reset Index Reset
BA
int configEncoderIndexReset(int encoder, bool enable);
2%

e [in] 1int encoder
TEEMN ISR ARIE

E R =] s AR

ECAT_ENCODER_1 0x01 EtherCAT 15 ERVARISZR 1
ECAT_ENCODER_2 0x02 EtherCAT 75 ERVARISES 2
ECAT_ENCODER_3 0x03 EtherCAT 15 ERVARIGER 3
ECAT_ENCODER_X Ox11 BRETE] X EHRYARESES -
ECAT_ENCODER_Y 0x12 BREYE Y BHAVARESER -
ECAT_ENCODER_Z 0x13 BRETE] Z BhRVARASES o

RIS E Mt BV ¥ FEFR configMachineAxisMapping() #

configMachinePositionFeedbackSource() R °
e [in] bool enable

EERARSIFRESINEENHME !
o true : BUAIRSIFSREZINEE -
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o false : FRRSIFNREFZINGE -

ERE
EHEFERUES - ERIEESR 0 RRIEHTIMATRIN -
it

LEER T A B R INEIT EthercatMaster: :begin() Z&WMNI - LR AEER - FEE
callback ERZ(pmEOY -

#5651
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice QECR11MP3S device;

void setup() {
master.begin();
device.attach(@, master);

device.configEncoderIndexReset(ECAT_ENCODER_1, false);
device.configEncoderIndexReset(ECAT_ENCODER_2, false);
device.configEncoderIndexReset(ECAT_ENCODER_3, false);
/]l ...

void loop() {
// put your main code here, to run repeatedly:
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3.1 IHRE

iy
o
=
Y
cat
D

i

IR EEEM LA -

3.1.1 #Efl 1 : £ EthercatMaster %E7l

%38 EthercatMaster 8 NLIFEEER -

LU 28 A2

#include "Ethercat.h"

EthercatMaster master;

void setup() {
Serial.begin(115200);
while (!Serial);

master.begin(); // Initialize EtherCAT Master in Pre-OP state

Serial.println("Starting EtherCAT Master...");

// Print Out All Slave Information

for (int i = @; i < master.getSlaveCount(); i++) {
Serial.print("Slave ");
Serial.print(i);
Serial.print(" VID: ");
Serial.print(master.getVendorID(i), HEX);
Serial.print(", PID: ");
Serial.print(master.getProductCode(i), HEX);
Serial.print(", Rev: ");
Serial.print(master.getRevisionNumber(i), HEX);
Serial.print(", Ser: ");
Serial.print(master.getSerialNumber(i), HEX);
Serial.print(", Alias: ");
Serial.print(master.getAliasAddress(i));
Serial.println();
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void loop() {
// put your main code here, to run repeatedly:
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3.1.2 &&f5l 2 : {EF EthercatDevice_Generic #E5l

%538 EthercatDevice_Generic fBRIZEREILIEEEE °

LU 28 A2

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic slave;

char name[256];
void setup() {

Serial.begin(115200);
while (!Serial);

Serial.print("Slave ");
Serial.println(i);

Serial.print(" Name: ");

Serial.print(" Vendor ID: Ox");

Serial.println(slave.getVendorID(), HEX);

Serial.print(" Product Code: ox");
Serial.println(slave.getProductCode(), HEX);

Serial.print(" Revision Number: ox");

Serial.print(" Serial Number: Ox");

Serial.println(slave.getSerialNumber(), HEX);

Serial.print(" Alias Address: ");
Serial.println(slave.getAliasAddress());

master.begin(); // Initialize EtherCAT Master in Pre-Operational state

for (int i = @; i < master.getSlaveCount(); i++) {
slave.attach(i, master); // Attach the slave to the master

Serial.println(slave.getDeviceName(name, 256));

Serial.println(slave.getRevisionNumber(), HEX);
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Serial.print(" Mailbox Protocol: ox");
Serial.println(slave.getMailboxProtocol(), HEX);

Serial.print(" CoE Details: ox");
Serial.println(slave.getCoEDetails(), HEX);

Serial.print(" FOE Details: o0x");
Serial.println(slave.getFoEDetails(), HEX);

Serial.print(" EoE Details: oOx");
Serial.println(slave.getEoEDetails(), HEX);

Serial.print(" SoE Channels: ");
Serial.println(slave.getSoEChannels());

Serial.print(" DC Supported: ");
Serial.println(slave.isSupportDC());

void loop() {
// put your main code here, to run repeatedly:
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3.1.3 &if5l 3 : (£ EthercatDevice_CiA402 ¥E5I
#3® EthercatDevice_CiA402 $ERIZER~FEEEEH -

PUN 2861723005 :
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice CiA402 slave;

char name[256];
void setup() {
Serial.begin(115200);
while (!Serial);
master.begin(); // Initialize EtherCAT Master in Pre-Operational state
for (int i = @; i < master.getSlaveCount(); i++) {
// Attach the slave to the master

if (slave.attach(i, master) < 0) {
continue; // Skip this slave if attachment fails

Serial.print("Slave ");

Serial.println(i);

Serial.print(" Name: ");
Serial.println(slave.getDeviceName(name, 256));

Serial.print(" Vendor ID: Ox");
Serial.println(slave.getVendorID(), HEX);

Serial.print(" Product Code: ox");
Serial.println(slave.getProductCode(), HEX);

Serial.print(" Revision Number: ox");
Serial.println(slave.getRevisionNumber(), HEX);

Serial.print(" Serial Number: Ox");

Serial.println(slave.getSerialNumber(), HEX);
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Serial.print(" Alias Address: ");
Serial.println(slave.getAliasAddress());

Serial.print(" Mailbox Protocol: ox");
Serial.println(slave.getMailboxProtocol(), HEX);

Serial.print(" CoE Details: ox");
Serial.println(slave.getCoEDetails(), HEX);

Serial.print(" FOE Details: o0x");
Serial.println(slave.getFoEDetails(), HEX);

Serial.print(" EoE Details: oOx");
Serial.println(slave.getEoEDetails(), HEX);

Serial.print(" SoE Channels: ");
Serial.println(slave.getSoEChannels());

Serial.print(" DC Supported: ");
Serial.println(slave.isSupportDC());

void loop() {
// put your main code here, to run repeatedly:
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3.2 SDO L&/ T&i&Esl

SDO EEU R A#HA -

3.2.1 #if5l 1: {#FH sdoUpload8() #1T SDO

ICOP Technology Inc.

EHY

=111 4

sdoUpload16() * sdoUpload32() * 1 sdoUpload64() FIEAFAEL sdoUpload8() #ELL - =

RIEEREBIEENERIAR -

LU 28 A2

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

master.begin();
device.attach(@, master);

Serial.print("1C12h.0 => ");

Serial.print("1C13h.0 => ");

T

void loop() {

Serial.println(device.sdoUpload8(0x1C12,

0x00));

Serial.println(device.sdoUpload8(0x1C13, 0x00));

// put your main code here, to run repeatedly:
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3.2.2 #ifj|l 2: K sdoUpload() #1T SDO &

M sdoUpload() ERTUZR#NTT SDO REEVR(F -

LU 28 A2

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

uint8 t value;

master.begin();
device.attach(@, master);

if (device.sdoUpload(©x1C1l2, 0x00, &value, sizeof(value)) >= 0) {
Serial.print("1C12h.0 => ");
Serial.println(value);

}

if (device.sdoUpload(©x1C13, 0x00, &value, sizeof(value)) >= 0) {
Serial.print("1C13h.0 => ");
Serial.println(value);

}
e

void loop() {
// put your main code here, to run repeatedly:
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3.2.3 #if§l 3: {#FF sdoUpload() #1T SDO EEVMLEIES IFTS

£ F sdoUpload() #17 SDO :EENIERIEH IS -
&A% sdoUpload() 54EE—1E SDO Upload i< - Efl@IN—EAFENYHEHE - FAEiZE
Eoh 15 0x06020000 - BRIP IFHEREZE - 525 SDO Abort Code i -

PUT 2861723005 -
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

uint32_t abortcode;
uint8 t value;

master.begin();
device.attach(@, master);

if (device.sdoUpload(©xFFFF, OxFF, &value, sizeof(value), &abortcode) ==
ECAT_ERR_DEVICE_COE_ERROR) {
Serial.print("Abort Code: 0x");
Serial.println(abortcode, HEX);

}
e

void loop() {
// put your main code here, to run repeatedly:
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3.2.4 #if5l 4 : {FFH sdoDownload8() #1T SDO BA

£/ sdoDownload8() 71T SDO BA -
sdoDownload16() * sdoDownload32() * #1 sdoDownload64() RIFHEEL sdoDownload8() #&
P ZE2EERBASEERERIAR -

PUT 2861723005 -
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
master.begin();
device.attach(@, master);

device.sdoDownload8(0x1C12, 0x00, 0);
device.sdoDownload8(0x1C13, 0x00, 0);
//0-.

void loop() {
// put your main code here, to run repeatedly:
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3.2.5 #ifj|l 5: {FFH sdoDownload() #1T SDO EA

£ sdoDownload() ERTLHKETT SDO BAIRE -

PUT 2861723005 :
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
uint8 t value;

master.begin();
device.attach(@, master);

value = 0;
device.sdoDownload(©x1C12, 0x00, &value, sizeof(value));
value = 0;
device.sdoDownload(©x1C13, 0x00, &value, sizeof(value));

VAT

void loop() {
// put your main code here, to run repeatedly:
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3.2.6 #ifjl 6 : {FF sdoDownload() #1T SDO BEAMLEEFILHE

1/ sdoDownload() #4T SDO BARIEIWEIEP LA -
FREAEPIFERHER sdoDownload() #1717 SDO B A - Fi&E) SDO BEAES  BESAREE

H¥% - FHPIRIER 0x06020000 - BRIPILAIBNESER - 520 SDO Abort Code &
i -

PUT 2861723005 -
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

uint32_t abortcode;
uint8 t value = 0x01;

master.begin();
device.attach(@, master);

if (device.sdoDownload(©OxFFFF, OxFF, &value, sizeof(value), &abortcode) ==
ECAT_ERR_DEVICE_COE_ERROR) {
char buf[20];
sprintf(buf, "Abort Code: 0x%081X", abortcode);
Serial.println(buf);
}
e

void loop() {

// put your main code here, to run repeatedly:
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3.2.7 #if§] 7 : 5IENE, PDO MREIERTE
FIEN PDO (Process Data Object) METRIMHEARRE -

PUN 2861723005 :
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

uint8 t assign_nr, mapping nr;
uintl6_t mapping;
uint32_t entry;

master.begin();
device.attach(@, master);

// RxPDO Mapping List
assign _nr = device.sdoUpload8(0x1C1l2, 0x00);
for (int m = @; m < assign _nr; m++) {
mapping = device.sdoUploadl6(0x1C12, m + 1);
Serial.print(" RxPDO");
Serial.print(m + 1);
Serial.print(" (");
Serial.print(mapping, HEX);
Serial.println("h)");

device.sdoUpload8(mapping, 0x00);

mapping nr
for (int n = @; n < mapping _nr; n++) {
entry = device.sdoUpload32(mapping, n + 1);
Serial.print(" ");
char entryBuf[11]; // "XXXXXXXXh" + null
sprintf(entryBuf, "%081Xh", entry);
Serial.println(entryBuf);

// TxPDO Mapping List
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assign _nr = device.sdoUpload8(0x1C13, 0x00);
for (int m = @; m < assign nr; m++) {
mapping = device.sdoUploadl6(0x1C13, m + 1);
Serial.print(" TxPDO");
Serial.print(m + 1);
Serial.print(" (");
Serial.print(mapping, HEX);
Serial.println("h)");

mapping nr = device.sdoUpload8(mapping, ©x00);
for (int n = @; n < mapping _nr; n++) {
entry = device.sdoUpload32(mapping, n + 1);
Serial.print(" ");
char entryBuf[11];
sprintf(entryBuf, "%081Xh", entry);
Serial.println(entryBuf);

void loop() {
// put your main code here, to run repeatedly:
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3.2.8 &if5l 8 : Bl PDO MRETERTE

B PDO MR -
BN U EREE PDO MG CiA 402 RER PDO .
e Output PDO (RxPDO)
o Object 6040n: Controlword
o Object 607An: Target position
o Object 60FFy: Target velocity
o Object 6071h: Target torque
o Object 6060nh: Modes of operation
e Input PDO (TxPDO)
o Object 6041h: Statusword
o Object 6064h: Position actual value
o Object 606Ch: Velocity actual value
o Object 6077h: Torque actual value
o Object 6061h: Modes of operation display

DN

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
master.begin();
device.attach(@, master);
// 1C12
device.sdoDownload8(0x1C12, 0x00, 0);
device.sdoDownload8(0x1601, 0x00, 0);
device.sdoDownload32(0x1601, Ox01, ©x60400010);
device.sdoDownload32(0x1601, Ox02, ©x607A0020);
device.sdoDownload32(0x1601, Ox03, Ox60FF0020);
device.sdoDownload32(0x1601, Ox04, 0x60710010);
device.sdoDownload32(0x1601, Ox05, ©x60600008) ;
device.sdoDownload8(0x1601, 0x00, 5);
device.sdoDownloadl6(0x1C12, 0x1601, 1);
device.sdoDownload8(0x1C12, 0x00, 1);
// 1C13
device.sdoDownload8(0x1C13, 0x00, 0);
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device.sdoDownload8(0x1A01, 0x00, 0);
device.sdoDownload32(0x1A01, Ox01, ©x60410010);
device.sdoDownload32(0x1A01, Ox02, ©x60640020);
device.sdoDownload32(0x1A01, Ox03, 0©x606(0020);
device.sdoDownload32(0x1A01, Ox04, ©x60770010);
device.sdoDownload32(0x1A01, Ox05, ©x60610008);
device.sdoDownload8(0x1A01, 0x00, 5);
device.sdoDownloadl6(0x1C13, ©x1A01, 1);
device.sdoDownload8(0x1C13, 0x00, 1);

//...

void loop() {
// put your main code here, to run repeatedly:
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Az Ao ofe
3.3 PDO :E/=&ifl
PDO :&/Z&Ef -

3.3.1 #if 1: £ pdoBitRead() HEX#A PDO £ 1 fI7TER

£ pdoBitRead() #t#iA PDO DEENE—NITTER -
L& BIER—EEE 16 BEHMIHE AN EtherCAT #ILEEE - H Input PDO & 2-Byte - &—fH
o E—(EEMEmARE - B8 0 M 9 MRERFLL 1 Hz AEZRBIED -

B15 B14 B13 B12 B11 B10 B9 BS B7 B6 B5 B4 B3 B2 B1 BO

PUT 2861323005 -
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

master.begin();
device.attach(@, master);
master.start();

}

void loop() {
// Read and display the state of PDO bits
Serial.print("Bite => ");
Serial.print(device.pdoBitRead(®)); // Read PDO bit ©
Serial.print(", Bit9 => ");
Serial.println(device.pdoBitRead(9)); // Read PDO bit 9

delay(1000);
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3.3.2 &ifl 2: A pdoRead8() EH EiA PDO AY 1 Byte Eit

#F9 pdoReads() ##A PDO EENEH -
sl 1 486 -

PUT 2861723005 :
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
Serial.begin(115200);

master.begin();
device.attach(@, master);
master.start();

}

void loop() {
// Read specific bits using pdoRead8 and print their values
Serial.print("Bite => ");
Serial.print((device.pdoRead8(0) >> 0) & 1);
Serial.print(", Bit9 => ");
Serial.println((device.pdoRead8(1) >> 1) & 1);

delay(1000);
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3.3.3 #ifj|l 3: K pdoRead() #t#i A PDO

#£F3 pdoRead() WA PDO HEEVEH -
meEfl 1 486 -

N

ICOP Technology Inc.

FE B & i

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

uintlée_t value;

void setup() {
Serial.begin(115200);

master.begin();
device.attach(@, master);
master.start();

}

void loop() {
device.pdoRead(@, &value, sizeof(value));

Serial.print("Bite => ");
Serial.print((value >> @) & 1);
Serial.print(", Bit9 => ");
Serial.println((value >> 9) & 1);

delay(1000);
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3.3.4 £ifl 4 : £ pdoBitWrite() EA#L PDO AV 1 fiI;tER

£/ pdoBitWrite() %

E—NITTERIE AZE L PDO -

==l
IEEAIER—EEE 16 BEHUMLA EtherCAT #£I5%EE - H Output PDO 75
EcH E— BN LEE - BE 0 A 9 AR 1 Hz AR -

B15 B14 B13 B12 B11 B10

N

B9 B8 B7 B6 BS B4 B3

2-Byte - B&—

B2 B1 BO

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
master.begin();
device.attach(@, master);
master.start();

}

void loop() {
device.pdoBitWrite(0, 1);
device.pdoBitWrite(9, 1);
delay(1000);

device.pdoBitWrite(0, 0);
device.pdoBitWrite(9, 0);
delay(1000);
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3.3.5 &5l 5: fEA pdoWrite8() A&l PDO A 1 Byte &Y

£ pdoWrite8() B—REMITTHERE AR &L PDO -
EAEEH 4 AHE -

N

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

void setup() {
master.begin();
device.attach(@, master);
master.start();

}

void loop() {
device.pdoWrite8(0, 0x01);
device.pdoWrite8(1, 0x02);
delay(1000);

device.pdoWrite8(0, 0x00);
device.pdoWrite8(1, 0x00);
delay(1000);

}
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3.3.6 il 6 : fEF pdoWrite() EAHL PDO Eil

£ F pdoWrite() #iti PDO EAER -

g Bl 4 MHE -

N

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

uintlée_t value;

void setup() {
master.begin();
device.attach(@, master);
master.start();

}

void loop() {
value = 0x0201;

device.pdoWrite(®, &value, sizeof(value));

delay(1000);

value = 0x0000;

device.pdoWrite(®, &value, sizeof(value));

delay(1000);
}
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3.4 Callback #if3l

Callback 3l -

3.4.1 #if5l 1 : Cyclic callback

ICOP Technology Inc.

—fEEAE 16 BERNIE LAY EtherCAT 74 - H Output PDO 1A 2 BN - B—EAIrc

E—EiEmLimE - WAL 1THz RIRRTIRE 0 855

B15 B14 B13 B12 B11 B10 B9 BS B7 B6

N

9 BB -

BS B4 B3 B2

B1

BO

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

int toggle = 0;
int cycle_count = 0;

void MyCyclicCallback()
{
if (++cycle_count < 1000)
return;

cycle count = 0;

toggle = ltoggle;
device.pdoBitWrite(@, toggle);
device.pdoBitWrite(9, toggle);

void setup() {
Serial.begin(115200);

master.begin();

device.attach(@, master);
master.attachCyclicCallback(MyCyclicCallback);
master.start(1000000); // 1ms cycle
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void loop() {
// put your main code here, to run repeatedly:
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3.4.2 #iffl 2 : B4 FPU B9 Cyclic callback

XA FPU B9 Cyclic callback -

% callback MNP HBRETZFEER - 35

K - FAEMNFSZ MNRTUERAR :
. attachCyclicCallback()
e attachErrorCallback()
e attachEventCallback()

PN

FASZIE FPU (FRESEIT) M callback EXT AR

#include "Ethercat.h"

#define GRAVITY (9.80665)

EthercatMaster master;
EthercatDevice_Generic device;

int toggle = 0;
int cycle_count = 9;
double S = 0.0, T = 0.0;

double s = 0.0, t = 0.0;

void MyCyclicCallback()

{
S = (GRAVITY * T * T) / 2.0;
T += 0.001;

if (++cycle_count < 1000)
return;
cycle count = 0;

toggle = ltoggle;
device.pdoBitWrite(@, toggle);
device.pdoBitWrite(9, toggle);

void setup() {
Serial.begin(115200);
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master.begin();

device.attach(@, master);
master.attachCyclicCallback(MyCyclicCallback, true);
master.start(1000000);

void loop() {
s = (GRAVITY * t * t) / 2.0;
t += 1.0;

Serial.print("s = ");
Serial.println(s, 6);

delay(1000);
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3.4.3 &5l 3 : Error callback
ST —RSEERBR0HY -

PN

ICOP Technology Inc.

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

// Error counters

int wkc_single fault cnt = 0;

int wkc_multiple faults cnt = 0;
int single lost frame cnt = 0;
int multiple lost frames cnt = 0;
int cable_broken_cnt = 0;

int wait_ack_timeout_cnt = 0;

// Error callback function
void myErroCallback(uint32_t errorcode) {
switch (errorcode) {

case ECAT_ERR_WKC_SINGLE_FAULT:
wkc_single fault _cnt++;
break;

case ECAT_ERR_WKC_MULTIPLE_FAULTS:
wkc_multiple faults_cnt++;
break;

case ECAT_ERR_SINGLE_LOST_FRAME:
single lost frame_cnt++;
break;

case ECAT_ERR_MULTIPLE_LOST FRAMES:
multiple lost frames_cnt++;
break;

case ECAT_ERR_CABLE_BROKEN:
cable_broken_cnt++;
break;

case ECAT_ERR_WAIT_ACK_TIMEOUT:
wait_ack_ timeout cnt++;
break;

}
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void setup() {
Serial.begin(115200);

master.attachErrorCallback(myErroCallback);

master.begin();
master.start();

void loop() {

Serial.print("ECAT_ERR_WKC_ SINGLE_FAULT =");
Serial.println(wkc_single fault cnt);
Serial.print("ECAT_ERR_WKC_MULTIPLE_FAULTS = ");
Serial.println(wkc_multiple faults cnt);
Serial.print("ECAT_ERR_SINGLE LOST_FRAME =");

Serial.println(single lost_frame_cnt);
Serial.print("ECAT_ERR_MULTIPLE_LOST_FRAMES = ");
Serial.println(multiple_ lost frames cnt);

Serial.print("ECAT_ERR_CABLE_BROKEN = "y,
Serial.println(cable broken _cnt);
Serial.print("ECAT_ERR_WAIT_ACK_TIMEOUT =");

Serial.println(wait_ack timeout_cnt);

delay(1000);
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3.4.4 &if5l 4 : Event callback
WA —RkBESHHENETE -

N

#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

// Event counters
int state_changed _cnt = ©;
int cable_reconnected cnt = 0;

// Event callback function
void myEventCallback(uint32_t eventcode) {
switch (eventcode) {
case ECAT_EVT_STATE_CHANGED:
state_changed _cnt++;
break;
case ECAT_EVT_CABLE_RECONNECTED:
cable_reconnected_cnt++;
break;

void setup() {
Serial.begin(115200);

master.attachEventCallback(myEventCallback);
master.begin();
master.start();

void loop() {
Serial.print("ECAT_EVT_STATE_CHANGED =");
Serial.println(state_changed cnt);
Serial.print("ECAT_EVT_CABLE_RECONNECTED = ");
Serial.println(cable _reconnected cnt);
delay(1000);

}
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3.5 DC #iffl
DC #2fi -

3.5.1 &6l 1: RA DC EF

XA DC EF -

KEBFI R RUEEA EthercatDevice_Generic $85l - TE—1{ESz38 CiA 402 B9 EtherCAT HIGEE
EFERUEEH - FHEXERES Cyclic Synchronous Position (CSP) - M EIF DC BLLIZEMIE
MRS REEIS S -

Fas& PDO ¥EMNT -
e Output PDO (RxPDO)

Byte0 Byte1l Byte2 Byte3 Byte4 Byte5

Controlword Target Position
e Input PDO (TxPDO)
Byte0 Byte1l Byte2 Byte3 Byte4 Byteb5

Statusword Position Actual Value

PUT 2861723005 :
#include "Ethercat.h"

EthercatMaster master;
EthercatDevice_Generic device;

uint32_t position = ©;

// Cyclic callback function, executed every 1ms
void MyCyclicCallback() {
// Check if the device is in "Operation Enable" state (0x27)
if ((device.pdoRead8(@) & Ox6F) != 0x27)
return;

// Increment target position by 1000 and write it to PDO
device.pdoWrite32(2, position += 1000);

}
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void setup() {
Serial.begin(115200);
while (!Serial); // Wait for Serial to be ready

master.begin();

device.attach(@, master); // Attach slave device (slave ID 0)

device.setDc(1000000) ; // Enable Distributed Clock (1ms cycle)

device.sdoDownload8(0x6060, 0x00, 8); // Set mode of operation to CSP (mode
8)

// Register the cyclic callback function

master.attachCyclicCallback(MyCyclicCallback);

master.start (1000000, ECAT_SYNC); // Start EtherCAT master with 1ms sync
cycle

// Read current position and set as initial target position
position = device.pdoRead32(2);
device.pdoWrite32(2, position);

// Transition through CiA 402 state machine to reach "Operation Enable"
device.pdoWrite8(0, 0x80); // Shutdown

delay(1000);

device.pdoWrite8(0, 0x06); // Switch On

delay(1000);

device.pdoWrite8(0, 0x07); // Enable Voltage

delay(1000);

device.pdoWrite8(©, Ox0F); // Operation Enable

delay(1000);

void loop() {
// put your main code here, to run repeatedly:
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A.1

HRAZHERIAMES - ERIBE/NRE - RIRRBERR -

H
10 =]

AR fCHR

2E TN ABEMERRA RS EBROELRT -

ooz
EFE

ECAT_SUCCESS

ECAT

ERR

MODULE_INIT_FAIL

ECAT

ERR

MODULE_GET_VERSION_FAIL

ECAT

ERR

MODULE_VERSION_MISMATCH

ECAT

ERR

MODULE_GENERIC_TRANSFER_INIT_FAIL

ECAT

ERR

MASTER_DOWNLOAD_SETTINGS_FAIL

ECAT

ERR

MASTER_SET_DEVICE_SETTINGS_FAIL

ECAT

ERR

MASTER_GET_GROUP_INFO_FAIL

ECAT

ERR

MASTER_GET_MASTER_INFO_FAIL

ECAT

ERR

MASTER_GET_DEVICE_INFO_FAIL

ECAT

ERR

MASTER_SET_GROUP_SETTINGS_FAIL

ECAT

ERR

MASTER_MAPPING_INIT_FAIL

ECAT

ERR

MASTER_INTERRUPT_INIT_FAIL

ECAT

ERR

MASTER_ACTIVE_FAIL

ECAT

ERR

MASTER_ENI_INITCMDS_FAIL

ECAT

ERR

MASTER_NO_DEVICE

ECAT

ERR

MASTER_ACYCLIC_INIT_FAIL

ECAT

ERR

MASTER_ACYCLIC_REQUEST_FAIL

ECAT

ERR

MASTER_ACYCLIC_BUSY

ECAT

ERR

MASTER_ACYCLIC_TIMEOUT

ECAT

ERR

MASTER_ACYCLIC_ERROR

ECAT

ERR

MASTER_ACYCLIC_WRONG_STATUS

ECAT

ERR

MASTER_GENERIC_SEND_FAIL

ECAT

ERR

MASTER_GENERIC_RECV_FAIL

ECAT

ERR

MASTER_NOT_BEGIN

ECAT

ERR

MASTER_WRONG_BUFFER_SIZE

ECAT

ERR

MASTER_REDUNDANCY_NO_DC

ECAT

ERR

MASTER_MEMORY_ALLOCATION_FAIL

ECAT

ERR

MASTER_OSLAYER_INIT_FAIL

ECAT

ERR

MASTER_NIC_INIT_FAIL

ECAT

ERR

MASTER_BASE_INIT_FAIL

ECAT

ERR

MASTER_CIA402_INIT_FAIL

ECAT

ERR

MASTER_SETUP_PDO_FAIL

ICOP Technology Inc.

BRI RIERAES - HHIRERNE - o

R
0
-100
-101
-102
-103
-200
-201
-202
-203
-204
-205
-206
-207
-208
-209
-210
-300
-301
-302
-303
-304
-405
-400
-401
-1000
-1001
-1002
-1003
-1004
-1005
-1006
-1007
-1008
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ECAT

ERR

MASTER_SCAN_NETWORK_FAIL

ECAT

ERR

MASTER_START_MASTER_FAIL

ECAT

ERR

MASTER_CYCLETIME_TOO_SMALL

ECAT

ERR

MASTER_DUMP_OUTPUT_PDO_FAIL

ECAT

ERR

MASTER_CONFIG_DEVICE_FAIL

ECAT

ERR

MASTER_CONFIG_MAPPING_FAIL

ECAT

ERR

MASTER_WAIT_BUS_SYNC_TIMEOUT

ECAT

ERR

MASTER_WAIT_MASTER_SYNC_TIMEOUT

ECAT

ERR

MASTER_CYCLIC_START_FAIL

ECAT

ERR

MASTER_WRONG_BUFFER_POINTER

ECAT

ERR

MASTER_ENI_INIT_FAIL

ECAT

ERR

MASTER_ENI_MISMATCH

ECAT

ERR

MASTER_STOPPED

ECAT

ERR

MASTER_STARTED

ECAT

ERR

MASTER_NOT_IN_PREOP

ECAT

ERR

MASTER_NOT_IN_SAFEOP

ECAT

ERR

MASTER_NOT_IN_OP

ECAT

ERR

MASTER_II_TRANSITION_FAIL

ECAT

ERR

MASTER_IP_TRANSITION_FAIL

ECAT

ERR

MASTER_PS_TRANSITION_FAIL

ECAT

ERR

MASTER_SO_TRANSITION_FAIL

ECAT

ERR

DEVICE_NOT_EXIST

ECAT

ERR

DEVICE_NOT_ATTACH

ECAT

ERR

DEVICE_NO_MAILBOX

ECAT

ERR

DEVICE_NO_DC

ECAT

ERR

DEVICE_WRONG_INPUT

ECAT

ERR

DEVICE_MEMORY_ALLOCATION_FAIL

ECAT

ERR

DEVICE_VENDOR_ID_MISMATCH

ECAT

ERR

DEVICE_PRODUCT_CODE_MISMATCH

ECAT

ERR

DEVICE_NO_SUCH_FUNCTION

ECAT

ERR

DEVICE_FUNCTION_NOT_INIT

ECAT

ERR

DEVICE_BUSY

ECAT

ERR

DEVICE_TIMEOUT

ECAT

ERR

DEVICE_NO_DATA

ECAT

ERR

DEVICE_SII_READ_FAIL

ECAT

ERR

DEVICE_SII_WRITE_FAIL

ECAT

ERR

DEVICE_PDO_NOT_EXIST

ECAT

ERR

DEVICE_PDO_OUT_OF_RANGE

ECAT

ERR

DEVICE_FOE_NOT_SUPPORT

ECAT

ERR

DEVICE_FOE_REQUEST_FAIL

ECAT

ERR

DEVICE_FOE_TIMEOUT

ICOP Technology Inc.

-1009
-1010
-1011
-1012
-1013
-1014
-1015
-1016
-1017
-1018
-1050
-1051
-1100
-1101
-1102
-1103
-1104
-1200
-1201
-1202
-1203
-2000
-2001
-2002
-2003
-2004
-2005
-2006
-2007
-2008
-2009
-2010
-2011
-2012
-2100
-2101
-2200
-2201
-2300
-2310
-2311
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ECAT

ERR

DEVICE

FOE_ERROR

ECAT

ERR

DEVICE

FOE_BUFFER_TOO_SMALL

ECAT

ERR

DEVICE

FOE_READ_FAIL

ECAT

ERR

DEVICE

FOE_WRITE_FAIL

ECAT

ERR

DEVICE

COE_SDO_NOT_SUPPORT

ECAT

ERR

DEVICE

COE_SDO_INFO_NOT_SUPPORT

ECAT

ERR

DEVICE

COE_BUSY

ECAT

ERR

DEVICE

COE_REQUEST_FAIL

ECAT

ERR

DEVICE

COE_TIMEOUT

ECAT

ERR

DEVICE

COE_ERROR

ECAT

ERR

DEVICE

CIA402_NOT_EXIST

ECAT

ERR

DEVICE

CIA402_ADD_FAIL

ECAT

ERR

DEVICE

CIA402_TYPE_MISMATCH

ECAT

ERR

DEVICE

CIA402_NO_MODE_SUPPORT

ECAT

ERR

DEVICE

CIA402_WRONG_MODE

ECAT

ERR

DEVICE

CIA402_MODE_NOT_SUPPORT

ECAT

ERR

DEVICE

CIA402_CHANGE_WRONG_STATE

ECAT

ERR

DEVICE

CIA402_WRITE_OBJECT_FAIL

ECAT

ERR

DEVICE

CIA402_NO_SUCH_TOUCH_PROBE

ECAT

ERR

DEVICE

CIA402_NO_SUCH_TOUCH_PROBE_SOURCE

ECAT

ERR

DEVICE

EOE_NOT_SUPPORT

ECAT

ERR

DEVICE

EOE_NO_SUCH_PORT

ECAT

ERR

DEVICE

EOE_TOO_MUCH_CONTENT

ECAT

ERR

DEVICE

EOE_BUSY

ECAT

ERR

DEVICE

EOE_REQUEST_FAIL

ECAT

ERR

DEVICE

EOE_TIMEOUT

ECAT

ERR_GROUP_WRONG_INPUT

ECAT

ERR_GROUP_NOT_ATTACH

ICOP Technology Inc.

-2312
-2313
-2314
-2315
-2400
-2401
-2410
-2411
-2412
-2413
-2500
-2501
-2502
-2503
-2504
-2505
-2506
-2507
-2580
-2581
-2600
-2601
-2602
-2610
-2611
-2612
-3000
-3001
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A2 SEERERARER{EIEFEIE

0: ECAT_SUCCESS

aHA

PR ORI AR TS -
(EIEE=
RABIELATRIE -

-100: ECAT_ERR_MODULE_INIT_FAIL
ai AR
EtherCAT FNi2#tafciaa® -

EERM
ERETIET -

-107: ECAT_ERR_MODULE_GET_VERSION_FAIL

Sl
B8 EtherCAT SERMRAHOIES B4R -
B

LRk Bl B

-102: ECAT_ERR_MODULE_VERSION_MISMATCH

& AR
EtherCAT Z2hkAEL EtherCAT X TUERRAAMERF -
(EIEE=

"B ST EtherCAT FiE - ERIBINAREHE - BHMERED -
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-103: ECAT_ERR_MODULE_GENERIC_TRANSFER_INIT_FAIL

Sl
o 2450 2 PR B AW E A (LR -
B

LRk B DY

-200: ECAT_ERR_MASTER_DOWNLOAD_SETTINGS_FAIL

L

8% EtherCAT FUSAAAEMIRS B4 328 -
EERM

ERE TS -

-201: ECAT_ERR_MASTER_SET_DEVICE_SETTINGS_FAIL

Sl
HRE EtherCAT #LlSAIREMOIRS B4R -
B

LRk Bl B

-202: ECAT_ERR_MASTER_GET_GROUP_INFO_FAIL

Sl
BN{S EtherCAT BHAMARHIES B -
B

LR B DY

-203: ECAT_ERR_MASTER_GET_MASTER_INFO_FAIL

#REA
V1S EtherCAT EILHAHAERIESRAEER -
ﬂ"IEL- :

LR AR S sT

ICOP Technology Inc.
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-204: ECAT_ERR_MASTER_GET_DEVICE_INFO_FAIL

Sl
BN{S EtherCAT #ENSMARA0IES B4R -
B

LRk B DY

-205: ECAT_ERR_MASTER_SET_GROUP_SETTINGS_FAIL

L
SR EtherCAT BHRAAMIS BEHIE -
EERM

ERE TS -

-206: ECAT_ERR_MASTER_MAPPING_INIT_FAIL

Bz
PDO 5 ( Mapping ) FCiEfe 5 ECLRY -
ﬁ"J._I:L

= [ 4R B TE

-207: ECAT_ERR_MASTER_INTERRUPT_INIT_FAIL

#REA
PERTHRE VISR ERRY -
B

£ P 4R BT
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-208: ECAT_ERR_MASTER_ACTIVE_FAIL

#REA
FE) EtherCAT FILHVIESHITRA -
B

£ P 4R BUETT

-209: ECAT_ERR_MASTER_ENI_INITCMDS_FAIL

sRAR

1T ENI #2298 SDO Download ESKH -

BIEE:=

SR ENI EEABTWIEREY - WEERAARIGSEEEE -

-210: ECAT_ERR_MASTER_NO_DEVICE

Sk
EtherCAT #8E& PR DB LS -
EERH

2B —{E EtherCAT 7El5 -

-300: ECAT_ERR_MASTER_ACYCLIC_INIT_FAIL

#REA
L m 2 EIEEIRMY (Acyclic ) BE T EYRIEXRRK -
ﬂ"IEL- :

LR AR S sT

-301: ECAT_ERR_MASTER_ACYCLIC_REQUEST_FAIL

AR

JEBERME (Acyclic ) BEIFEKKRY -
EIERE:E

EHERS -
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-302: ECAT_ERR_MASTER_ACYCLIC_BUSY

aHA

JFIEEAM (Acyclic ) B&IIETHRP -
(EIEE=

AR HEBE -

-303: ECAT_ERR_MASTER_ACYCLIC_TIMEOUT

& AR
JFIEEAM (Acyclic ) BH#E -
(EIEE=

mipR B - EREILE S IEEEF -

-304: ECAT_ERR_MASTER_ACYCLIC_ERROR

L
SEBEIE (Acyclic ) BIIBTR D RS -
EERH

BN EERNE - AIUNTE CoE &EEFHD - oJ#& Abort Code -

-405: ECAT_ERR_MASTER_ACYCLIC_WRONG_STATUS

Sk
SEIBHAME (Acyclic ) FEEREVS T MMAIMRES -
B

LR B DY

-400: ECAT_ERR_MASTER_GENERIC_SEND_FAIL

B
B AAEE ( Generic Transmission ) B2 ERHEELR -
ﬁ"J._I:L ‘

LR R ST
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-401: ECAT_ERR_MASTER_GENERIC_RECV_FAIL

B
B FAEE ( Generic Transmission ) B2 P ERHZUIELR -
ENFEE

= I SA=
AR AR SR -

-1000: ECAT_ERR_MASTER_NOT_BEGIN

AR
EtherCAT FihEAx#%A1E -
BIEESE

BMENY EthercatMaster::begin() °

-1007: ECAT_ERR_MASTER_WRONG_BUFFER_SIZE

aHR
BAREERA/NALERE -
(EIEE=

mImA LR/ ESR -

-1002: ECAT_ERR_MASTER_REDUNDANCY_NO_DC

Bz

#RESTUER ( Cable Redundancy ) A8 DC ( DAz ) -
EAEE

AZFIYLEEER T, - SR FRARES TLERIE T -
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-1003: ECAT_ERR_MASTER_MEMORY_ALLOCATION_FAIL

#REA
RS D EC KRN -
ﬂ"IEL- :

LR AR S sT

-1004: ECAT_ERR_MASTER_OSLAYER_INIT_FAIL

L
{EEAHB (OS Layer ) FMAILER -
BERE

BRS¢

-1005: ECAT_ERR_MASTER_NIC_INIT_FAIL

Sl

BRI B AL -

EERE

FRDERTHREECE - APERES -

-1006: ECAT_ERR_MASTER_BASE_INIT_FAIL

#REA
EtherCAT FILEL T EMYBIERR -
ﬂ"IEL- :

LR AR S sT

-1007: ECAT_ERR_MASTER_CIA402_INIT_FAIL

#REA
EtherCAT b CiA 402 ZREEWRIERRL -
B

£ P 4R BIMETT
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-1008: ECAT_ERR_MASTER_SETUP_PDO_FAIL

AR
%31 SDO Download ERZEMCILEA PDO MREIRFREY -
EFTE

BERIBRINOIEREE - EEBINAGTEE  BHERED -

-1009: ECAT_ERR_MASTER_SCAN_NETWORK_FAIL

Bl
#H# EtherCAT HRKH -
BIEE=
A IETEEERARAR - IR EtherCAT HILEEE @ SiERREBEHREEEE -

-1010: ECAT_ERR_MASTER_START_MASTER_FAIL

aHR

RUE) EtherCAT EILEKR -

(EIEE=

AR HEROPIATLISA PDO MRETEREIEHE - ERIBINATHE - BHARED -

-1011: ECAT_ERR_MASTER_CYCLETIME_TOO_SMALL

aHA

W AREREEA -
EERES

e BNBHRE -
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-1012: ECAT_ERR_MASTER_DUMP_OUTPUT_PDO_FAIL

Bz
%38 SDO Upload Bt i Z2E R ( Output Process Data ) <R -
(ENFEE

EERFTARINIEIEEESE - WiRE PDO MHEWRESE EME -

-1013: ECAT_ERR_MASTER_CONFIG_DEVICE_FAIL

AR
EtherCAT #I5¥4A155E8L -
BER

A BT -

-1014: ECAT_ERR_MASTER_CONFIG_MAPPING_FAIL
ai AR
17 PDO BRETRAL -

B
LRk Bl B

-1015: ECAT_ERR_MASTER_WAIT_BUS_SYNC_TIMEOUT

Sl
PR LI RIS 5 RS -
B

LR B DY
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-1016: ECAT_ERR_MASTER_WAIT_MASTER_SYNC_TIMEOUT

Sl
EIEERLE 2 B A SR -
B

LRk B DY

-1017: ECAT_ERR_MASTER_CYCLIC_START_FAIL

L
EUEDBEE R -
BERE
BRS¢

-1018: ECAT_ERR_MASTER_WRONG_BUFFER_POINTER

208

EHEE SIS ER L -
EER#
EmAFRNERNETRISE -

-1050: ECAT_ERR_MASTER_ENI_INIT_FAIL

Sk

ENI FIS{E5E5 -

EERE
BRDIEEMN ENI WEREETE - BEBEDATE - B

%‘1*_1*
34
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-1051: ECAT_ERR_MASTER_ENI_MISMATCH

aHA

ICOP Technology Inc.

ENI EERPRRILENAERIFHEIAN EtherCAT ABIEILIA—E -

(EIEE=

spanie EtherCAT MEEPEISMIRR - SNEMRERIARIRERIE -

-1100: ECAT_ERR_MASTER_STOPPED

AR
EtherCAT ZEUhisiREXES °
BIEESE

FIEOIY EthercatMaster::start() - St R IFIYLER T -

-1107: ECAT_ERR_MASTER_STARTED

AR
EtherCAT FULE AR E) -
BIEEE

FEMEOY EthercatMaster::stop() - k& SO EEER T -

-1102: ECAT_ERR_MASTER_NOT_IN_PREOP

#HA
EtherCAT EI4AfE PRE-OP 7ik%E -
fEIEE=
AMERPMTANILEER PRE-OP ARARE B -
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-1103: ECAT_ERR_MASTER_NOT_IN_SAFEOP

AR

EtherCAT XL ATE SAFE-OP ik%E -

BIEESE

BSHERFTBANILE R SAFE-OP AREERBIEIYIEEH T -

-1104: ECAT_ERR_MASTER_NOT_IN_OP

aHA

EtherCAT EI4AfE OP #RAE -

(EIEE=

AR IERFT AL ERER OP RS BIFIYILR T -

-1200: ECAT_ERR_MASTER_II_TRANSITION_FAIL
& AR
£ EtherCAT EIS¥R{CHRE - IAABAREIGYIRE INIT ARERKR -

fEIEE=
AEMMEIPTAEIEEIR - REBRYIT EtherCAT EIFEET -

-1207: ECAT_ERR_MASTER_IP_TRANSITION_FAIL

ai AR
EtherCAT RB&FE INIT tJ#RZE PRE-OP &R -
EIEZE=

e PTAILEFLLER @ IRERBERME -
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-1202: ECAT_ERR_MASTER_PS_TRANSITION_FAIL

aHA
EtherCAT fRZ&fE PRE-OP tJJ#ZE SAFE-OP KR -
fEIEE=

ICOP Technology Inc.

IRBFTAIEIER PDO MEIRREZEILHE - FRIA /7 DC [ - FEMMARE DC BLHENS

2 -

-1203: ECAT_ERR_MASTER_SO_TRANSITION_FAIL

ai AR
EtherCAT 7kZ&fit SAFE-OP tJJ#t£ OP KR -
EIEZE=

e DC AT HENSHEENAR -

-2000: ECAT_ERR_DEVICE_NOT_EXIST

# AR

EENEIEAFE -
fEIEE=

ap it e T ANRZ IR ERVTE DG -

-20017: ECAT_ERR_DEVICE_NOT_ATTACH

# AR
RZIETE R s R 981E -
fEIEE=

s Y attach() PAIUA(ERZIEIaMHF -
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-2002: ECAT_ERR_DEVICE_NO_MAILBOX

aHA

AZHMEIEASZEE Mailbox INEE -

(EIEE=

B AL IEIFNYEE Mailbox MHEARIEAT -

-2003: ECAT_ERR_DEVICE_NO_DC

aHA

ZIEIE A #E DC [EFINEE -

(EIEE=

A VERZIEIEIFNYEE DC [ECHBARIRT -

-2004: ECAT_ERR_DEVICE_WRONG_INPUT

aHR
WMASEIERR -
(EIEE=

A A EENSE -

-2005: ECAT_ERR_DEVICE_MEMORY_ALLOCATION_FAIL

#REA
B D BB R R -
ﬂ"IEL- :

LR AR S sT
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-2006: ECAT_ERR_DEVICE_VENDOR_ID_MISMATCH

aHA
EI5RY Vendor ID EATEIL#)#FRY Vendor ID A—2% -
(EIEE=

am I A IERERVTE IR 4 4 -

-2007: ECAT_ERR_DEVICE_PRODUCT_CODE_MISMATCH

aHA
EIhA9ZE mCAS ( Product Code ) BEIAMIHROA—2L -
(EIEE=

am I A IERERVTE IR 4 4 -

-2008: ECAT_ERR_DEVICE_NO_SUCH_FUNCTION

aHR
RZVEIE AT Z UL INBE
(EIEE=

A 7)Y IEER = -

-2009: ECAT_ERR_DEVICE_FUNCTION_NOT_INIT

# AR

AZIEIE AR ETBE B R ¥ 9a1E -
fEIEE=

as oI 1ERZINRE -
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-2010: ECAT_ERR_DEVICE_BUSY

aHA

UL IETC AR -
fEIEE=

AR HEBE -

-2011: ECAT_ERR_DEVICE_TIMEOUT

aHA
AZIEIR BB R SRR -
(EIEE=

AmHEBE - RIS I EREF -

-2012: ECAT_ERR_DEVICE_NO_DATA

# AR
2R B O HER -
fEIEE=

AR HEBE -

-2100: ECAT_ERR_DEVICE_SII_READ_FAIL

aHA

AEEVEISAY Sl EEPROM KR -
(EIEE=

AR EIRIEZIEIR R EtherCAT AU INIT 2 PRE-OP ARRERIFAYLGERT -

ICOP Technology Inc.
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-2101: ECAT_ERR_DEVICE_SII_WRITE_FAIL

aHA

BARIERY SIEEPROM KEL -

(EIEE=

A MELRIELUEER EtherCAT #Y INIT 3 PRE-OP ARBSRSFIFOY LRI -

-2200: ECAT_ERR_DEVICE_PDO_NOT_EXIST
#R AR
ZuEBEEREER ( Output Process Data ) °

(EIEE=
A 7)Y IEER = -

-2201: ECAT_ERR_DEVICE_PDO_OUT_OF_RANGE

# AR
Sl FIELZEIREENSEENER -
fEIEE=

A P NEIL IEFE S E RRURIZE R -

-2300: ECAT_ERR_DEVICE_FOE_NOT_SUPPORT

AR
LI RSIE FOE INRE -

EER%

EVFIISIEIIE FoE ABBRIRS, -
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-2310: ECAT_ERR_DEVICE_FOE_REQUEST_FAIL

aHA

a5 oK FoE #BaHA&RL -
fEIEE=

AR HEBE -

-2311: ECAT_ERR_DEVICE_FOE_TIMEOUT
ai AR
FoE @sHafs -

(EIEE=
A MERS AL ST 38 FoE IhAEW HIEMFIER -

-2312: ECAT_ERR_DEVICE_FOE_ERROR

aHR
FoE #Afl S&EFHRR -
(EIEE=

A MERS AL ST 38 FoE IhEEW HIEMFIER -

-2313: ECAT_ERR_DEVICE_FOE_BUFFER_TOO_SMALL

aHA
FoE ZEAFTERRBmAZEEA/NE/N -
fEIEE=

FIMAGBEN)\WEEE -
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-2314: ECAT_ERR_DEVICE_FOE_READ_FAIL

&R

%48 FoE BINEEERKH -

EIEE:E

BERZMIETIEEB FoE B EIERMINGE

-2315: ECAT_ERR_DEVICE_FOE_WRITE_FAIL

&R

%48 FoE BABAERLY -

EIEE:E

B ZIRIE T IEE FoE BB AEEZENINGE -

-2400: ECAT_ERR_DEVICE_COE_SDO_NOT_SUPPORT

aHR
ZHEIEAZ1E CoE WAy SDO 5<%
EERES
A Z)ENYEE CoE #BRNTPAY SDO f5<MHEARTL -

-2401: ECAT_ERR_DEVICE_COE_SDO_INFO_NOT_SUPPORT

& AR
AZIEIE A #E CoE BRISPAY SDO ErfliE<
EERES
A Z7FNYER CoE #WAllth SDO ErIa<MHEARIKT
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-2410: ECAT_ERR_DEVICE_COE_BUSY

aHA

CoE #afIEfCEED -
(EIEE=

AR HEBE -

-2411: ECAT_ERR_DEVICE_COE_REQUEST_FAIL

aHA

a5 oK CoE #BaHA&RL -
fEIEE=

AR HEBE -

-2412: ECAT_ERR_DEVICE_COE_TIMEOUT
ai AR
CoE #aflaufs -

fEIEE=
AmHEBE - RIS I EREF -

-2413: ECAT_ERR_DEVICE_COE_ERROR

aHA
CoE @AM E&EFH® -
(EIEE=

BB CoE BARIT LEHE ( Abort Code ) -

ICOP Technology Inc.
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-2500: ECAT_ERR_DEVICE_CIA402_NOT_EXIST

aHA
ZWIE A EIZ 8 CiA 402 BREANDH -
(EIEE=

B N2 IEIFNYER CiA 402 MHEARIRIT -

-2501: ECAT_ERR_DEVICE_CIA402_ADD_FAIL

aHA
A8 CiA 402 1CIAMHFHE AR EtherCAT LAY CiA 402 ZRiE -
(EIEE=

s tERS CiA 402 I ZEEEMINIEAE EtherCAT EI58) CiA 402 ZRBH -

-2502: ECAT_ERR_DEVICE_CIA402_TYPE_MISMATCH

aHR

AZHEU5RY Device Type ( &5| 1000h ) MHA B IF CiA 402 /A -
(EIEE=

B 2R IFNYER CiA 402 MHEARIRIT -

-2503: ECAT_ERR_DEVICE_CIA402_NO_MODE_SUPPORT

aHA
iz CiA 402 {EIAASHEIE(T CiA 402 PREZRMEFE -
(EIEE=

AHZACIAIFNYEL CiA 402 MHEARVAT - WHERRFZICISHEE X8 CiA 402 -
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-2504: ECAT_ERR_DEVICE_CIA402_WRONG_MODE

aHA
BATRZIEIERY CiA 402 ZEAFARTU NEAFIYLLLA T -
(EIEE=

BT ZAMIER CiA 402 EFENY)REIERERE - BIEMLLER -

-2505: ECAT_ERR_DEVICE_CIA402_MODE_NOT_SUPPORT

aHA
RZIEIE AT BT RERY CiA 402 BIFES -
(EIEE=

B EZAEIAR) CIA 402 EfFRIIIBMEASENES -

-2506: ECAT_ERR_DEVICE_CIA402_CHANGE_WRONG_STATE

aHR

HEIA CiA 402 AREEARFFIIRETEERY CiA 402 7RAE -

(EIEE=

AIRBEERIRY CiA 402 fRRE - FHER FAULT ARER - FFSEtJ#E SWITCH_ON_DISABLED 7iA%E -
BB E BRI -

-2507: ECAT_ERR_DEVICE_CIA402_WRITE_OBJECT_FAIL

#RER

EE MR EH T ( cyclic callback functions ) & - 221E%5%8 SDO Upload 3¢ SDO Download 7=
EV CiA 402 #14 -

EIEE:E

Bt e T HEA MBI e T A SDO Upload/Download 7ZEX CiA 402 ¥ - IBEHE - B4
CiA 402 ¥MHEERMZEER ( Process Data ) -
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-2580: ECAT_ERR_DEVICE_CIA402_NO_SUCH_TOUCH_PROBE

AR
B AR Touch Probe #R5EAIEHE -
BIEESE

S A IETER Touch Probe #R5% - @A 0 & 1 -

-2581: ECAT_ERR_DEVICE_CIA402_NO_SUCH_TOUCH_PROBE_SOURCE

AR
8 A B Touch Probe F5E2RAIERE -
BIEESE

s A LERERVERSRZGR - $5E%S 0 2 2

-2600: ECAT_ERR_DEVICE_EOE_NOT_SUPPORT

L

IR 1B EoE TNAE -

EERH

EVHHHIEIFINE EoE AR, -

-2601: ECAT_ERR_DEVICE_EOE_NO_SUCH_PORT

& AR

EoE R A IEHE -
(EIEE=

s i A LIERERY EOE IS -
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-2602: ECAT_ERR_DEVICE_EOE_TOO_MUCH_CONTENT

# AR

BWANABTES -
fEIEE=
mieEEEX/ AR -

-2610: ECAT_ERR_DEVICE_EOE_BUSY

aHA

EoE @IEMCRED -
(EIEE=

AR HEBE -

-2611: ECAT_ERR_DEVICE_EOE_REQUEST_FAIL

aHR

a5oK EoE #BaNARL -
fEIEE=

AR HEBE -

-2612: ECAT_ERR_DEVICE_EOE_TIMEOUT

aHA

EoE @& I -

(EIEE=

B MRS RZ LI SZ IR EoE HEFIER -
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-3000: ECAT_ERR_GROUP_WRONG_INPUT

aHA
BASEALLRE -
(EIEE=

mIA LRSS -

-3001: ECAT_ERR_GROUP_NOT_ATTACH

# AR
AR B R 9R1E -
fEIEE=

e bz A1 -
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A.3 Error Callback Code

Error Callback iS58 .

ICOP Technology Inc.

&g AR Ri%{E

ECAT_ERR_WKC_SINGLE_FAULT TEEtEIgE—iE5R 2000001
ECAT_ERR_WKC_MULTIPLE_FAULTS TREt 82 EER 2000002
ECAT_ERR_SINGLE_LOST_FRAME BE—3HE LS’E 2000003
ECAT_ERR_MULTIPLE_LOST_FRAMES  ZfE:JEIiEX 2000004
ECAT_ERR_LOST_SLAVE IEFEES 2000005
ECAT_ERR_STATE_MISMATCH TREEA—E 2000006
ECAT_ERR_CABLE_BROKEN A8 I 4R e 4% 2000007
ECAT_ERR_WAIT_ACK_TIMEOUT %15 ACK [ClfE#fE 2001000
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A.4 Event Callback Code

Event Callback CHESEE

=1 anHR RS E
ECAT_EVT_STATE_CHANGED TARE B St 1000001
ECAT_EVT_CABLE_RECONNECTED AR AR E T EES 1000002
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A.5 SDO Abort Code

ETG.1000.6 FXEFEHAJ CoE SDO FIETHS :

=1

0x05030000
0x05040000
0x05040001
0x05040005
0x06010000
0x06010001
0x06010002
0x06010003
0x06010004
0x06010005
0x06010006
0x06020000
0x06040041
0x06040042
0x06040043
0x06040047
0x06060000
0x06070010
0x06070012
0x06070013
0x06090011
0x06090030
0x06090031
0x06090032
0x06090036
0x08000000

0x08000020

0x08000021

A

Toggle fiI7TAREE

SDO R E B

Client/Server fn< 5 E HUE AN
IREAE

AT I R TFEY
EBHERER AN T
ERBSAEREBNNDH

FR5IATBA - EAFIET SI0 %ES 0

ICOP Technology Inc.

AZEEHOTEREMG (0 ENUM BRI ) 31T SDO TEFE

M REBBEREAR/)

MHEEEEZE RxPDO - SDO T E#FELE
MHEEDHFERPATE
AR M HEE PDO
ZHENVGHELRERIER PDO FRH|
—REHAHERE
REARMBE—RMEAEE
RiERE R E R FIUR M
ERBERALE - RFSEREARS
ERERALE - RFESEREBR
ERERALE - RFSEREBRNE
FRIIAFHE

SHEBLEE (ERSAFR)
BANZHEBS

BARNZHEBE

SBANENRE&/NME

—MREERR

B AER T EREAER

NOTE : It/ AEERRRERN—MRMEPLILE - EREHEERND LN (20 0x08000021,

0x08000022 )
AR ZEFERER GRS FEFERAE

NOTE : " A%, EMNERARIBRNRE - ANFR ESM {ZH]
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HEE B EENE NGRS REEERERN -
0x08000022 .
NOTE : "2£&14k5E | 15892 ESM ( EtherCAT State Machine ) AR%E -

0x08000023 #){+=EiEREEL XM MG FHAZFHE -

ETG.1020 SEFZAIEFE CoE SDO HIEFTES :

=1 AR
0x06010003 T =R5|AOBA - ETEARIER SI0 HES 0
0x06010004 AXXEHCIERENYG (A1 ENUM BB ) #1T SDO STEFE
0x06010005 #HREBBEFEA/N
M-S ¥EZE RxPDO - SDO &K ETE

0x06010006
IEERR P EFE 2 SafeOp B Op MREETERA
RENRHEBERRANREBTER -
0x06090033

ERAYHE 0xFO3x - BEAREAYH 0xFOSx AR - BEMLILH LIRS
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A.6

R

ETG.1000.6 PEEMEARERIFLLE :
Index (hex) #{4EEY

0001

0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
ooocC
000D
000F
0010
0011

0012
0013
0014
0015
0016
0018
0019
001A
001B
001D
001E
002D
002E
002F

DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE

=Y

BOOLEAN
INTEGERS
INTEGER16
INTEGER32
UNSIGNEDS8
UNSIGNED16
UNSIGNED32
REAL32
VISIBLE_STRING
OCTET_STRING
UNICODE_STRING
TIME_OF_DAY
TIME_DIFFERENCE
DOMAIN
INTEGER24
REAL64
INTEGER40
INTEGER48
INTEGERS6
INTEGER64
UNSIGNED24
UNSIGNED40
UNSIGNED48
UNSIGNED56
UNSIGNED64
GUID

BYTE

BITARRS8
BITARR16
BITARR32
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ETG.1000.6 PEZNERERIIAE !

Index (hex)
0021
0023
0025
0029
0030
0031
0032
0033
0034
0035
0036
0037
0040-005F
0060-007F
0080-009F
00A0-00BF
00C0-00DF
00EO-OOFF
0100-011F
0120-013F
0140-015F
0160-017F
0180-019F
01A0-01BF
01C0-01DF
01E0-O1FF
0200-021F
0220-023F
0240-025F

AR
DEFSTRUCT
DEFSTRUCT
DEFSTRUCT
DEFSTRUCT
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT
DEFTYPE
DEFSTRUCT

EY

PDO_MAPPING

IDENTITY

COMMAND_PAR

SYNC_PAR

BIT1

BIT2

BIT3

BIT4

BIT5

BIT6

BIT7

BIT8

Manufacturer Specific Complex Data Types
Device Profile 0 Specific Standard Data Types
Device Profile 0 Specific Complex Data Types
Device Profile 1 Specific Standard Data Types
Device Profile 1 Specific Complex Data Types
Device Profile 2 Specific Standard Data Types
Device Profile 2 Specific Complex Data Types
Device Profile 3 Specific Standard Data Types
Device Profile 3 Specific Complex Data Types
Device Profile 4 Specific Standard Data Types
Device Profile 4 Specific Complex Data Types
Device Profile 5 Specific Standard Data Types
Device Profile 5 Specific Complex Data Types
Device Profile 6 Specific Standard Data Types
Device Profile 6 Specific Complex Data Types
Device Profile 7 Specific Standard Data Types

Device Profile 7 Specific Complex Data Types
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A.7 EtherCAT Network Information

EtherCAT Network Information (ENI) B B2 E EtherCAT HIEFIFRRNFIEZSE - E2—EIU
XML BEBROER  AZXHW—MKEN - UREZFIEREZPMERENEEER -

EtherCAT :RETLEEZEE ES| &5 @ s BAR LR EREAFABND - #E - £HAEJLIEREMN
BIRY EtherCAT 28! - #ll11 PDO ¥ff& (PDO Mapping) - B EITUIS#E (DC) - WS HELS
ENI &3 -

EtherCAT S
F:L |T;L Configuration Tool —=

ESI files ENI file

EtherCAT #:fli#H# (ETG) #R&E EtherCAT FILERESTE "R TE L B2 VN EAIE NIEHP—
IATHEE : #& E1FH (Online Scanning) ZXiEHY ENI (Reading ENI) - 22 - AR ERRZEEWIE
IHEE - ST¥I:EEN ENI B91B1R - BRTERVEEN ENI ER PRI EFMRETHIERE -
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ROEMEZUNAR ¢

EtherCATConfig : Config : SubDevice : Info
e TLEH
o Vendorld
o ProductCode
. Bl
o ldentification : Value
. H®&
FAn1EE EtherCAT M EMRIEREZGE ENl BEPHREENRILEERRT - BER
Alans
o WE ENl EEFHRILEEHEESGHERAR LHRIEREEE— -
o ¥H ENI 1#E D5 EA |dentification: Value BHRIHILEE - BRI EEEBKIL
LEEBMHEFTH Alias Address (B itik) 1 Identification: Value ~ Vendor ID &
Product Code - f1R=F% - RIFR/RULECALTN -
o HREALEREZS Identification: Value BMMLILRE - SNE AR TE B HERINE
IHEE - BREBEERSITMIERLESE Vendor ID £1 Product Code 2&— -

EtherCATConfig : Config : SubDevice : Mailbox
e THE
o Send : MailboxSendInfoType : Start
o Recv: MailboxRecvIinfoType : Start
« H&
FAIREZE EtherCAT REHR Mailbox EiS#Eaihil

EtherCATConfig : Config : SubDevice : Mailbox : CoE
e TR
o InitCmds : InitCmd : Index
o InitCmds : InitCmd : Subindex
o InitCmds : InitCmd : Data
o InitCmds : InitCmd : Timeout

. B
o InitCmds : InitCmd : CompleteAccess
. HI&

TE18 EtherCAT ARBE#LIRZE Pre-Operational AREEE - /% EthercatMaster: :begin() &
BHATHILIEER CoE ¥IMA({EIES -
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EtherCATConfig : Config : SubDevice : ProcessData
« TEH

o Recv: BitLength
o Send: BitLength
. Hi&

ICOP Technology Inc.

RELHEERLEAREERNUTRE - LHIEETHERE -

EtherCATConfig : Config : SubDevice : ProcessData :
« TEH

o SyncManagerSettings : StartAddress
o SyncManagerSettings : ControlByte
o SyncManagerSettings : Enable
. Hi&
FAMEEE EtherCAT %

EtherCATConfig : Config : SubDevice: DC
« TEH
o CycleTime0
o CycleTimeT
o ShiftTime
« H&

FAMRELTE EtherCAT ZRERDAIEIRE (DC) 2 -

Sm

BRIBERAE Sync Manager Rt -
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RE

AERBBEHE-FAREERRY LERE - SEFREHBERNERFELERENF - HMBK
BRRHEREABNBRRT - L MERERIS - KRB ABRARERA - & - BONEKEM
BYBRRNER - PATHRREERARATERMEMNETEE - AEEX  REERE
K SEMEMMEERTTEMBEEAREMEL - XRRATTAHEAE=FRENEDTHER
BEEE - EmEER - ALRARASFHRERE (RMA ) GOBEBREABES BB EAN
SIS REEER - ROEmis - AN AR R B -

PIELIREAFRINBIEIAZEMBEENAMEE - MAERBIEIBUREERSITENNIER
"RE X - ©ICOP Technology Inc. 2025

86Duino — EtherCAT Library API & - FR7ZA.3.2 - 2025 F 4 B

614



