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EC4-10 series EtherCAT I/O module

1. Introduction

The EC4 series is an EtherCAT slim SubDevice module, designed as a modular hardware component
specifically for EtherCAT networks, suitable for various industrial automation applications. Its
compact design allows users to flexibly combine digital/analog /O, communication interfaces, and
sensor modules to build high-performance, low-latency automation systems, meeting the
requirements for precise control and high-speed data transmission.

The EC4 series has undergone a series of qualification tests and complies with RoHS environmental
standards. With a qualified EtherCAT MainDevice and configuration tools, it can be easily operated

to fulfill various applications. Fig 1.1 illustrates a typical application of the EC4 series.

Up to 65535
) EtherCAT SubDevice

Daisy Chain

~

Up to 100m

EtherCAT
MainDevice (

Digital Outputs

@ @ o

Relay, Alarms, Fans, Heater, etc.

Votel£04£921
¢

Switches, Buttons, etc.

ECA Series

Figure 1.1 Typical Application of EC4 Series
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1.1 Package List

The shipping package includes the following items:

EC4 Series Quick Start

If any of these items is missing or damaged, please contact your local distributor for
more information. Keep the shipping materials and overall package in case you want to

ship the module back in the future.

Resources

How to search for ESI, manuals and spec information on ICP DAS website(www.icpdas.com).
* For Mobile Web

* For Desktop Web

\
/ﬁ [ EC4:word | I | &

ICP
DAS

PRODUCTS SOLUTIONS NEWS&EVENTS SUPPORT CORFC

* For more detailed information related to the manual, hardware manual:
https://www.icpdas.com/en/product/guide+Industrial Communication+EtherCAT+IO

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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1.2 Feature

® Modular Design: Allows users to select and combine different modules as needed to build a
customized automation system.

® High-Speed Communication: Utilizes EtherCAT’s high-speed data transmission capabilities,
providing low-latency and efficient data transfer.

® Flexibility: Modules can be added or removed as needed, making it convenient for system
upgrades and expansions.

® Reliability: The design typically emphasizes industrial-grade stability, suitable for use in harsh
industrial environments.

1.3 Model List

Model Description ‘
EC4-P16 Isolated 16-ch Digital Intputs

EC4-C16 Isolated 16-ch Digital Outputs (Sink)

EC4-DA4 4-ch Analog Outputs

EC4-DA2 2-ch Analog Outputs

EC4-AD8 8-ch Analog Inputs

EC4-AD4 4-ch Analog Inputs

EC4-AD2 2-ch Analog Inputs

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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1.4 Specification

System Specification

EC4-P16 EC4-C16 EC4-DA4/DA2 EC4-AD8/AD4/AD2

Communication

Protocol EtherCAT

Cycle time 100 us

Distributed Clocks Ethernet/EtherCAT Cable (Min. CAT 5), Shielded
LED Indicators

PWR 1

RUN 1

EMS Protection

ESD (IEC 61000-4-2) +4 KV Contact for Each Terminal

EFT (IEC 61000-4-4) Power: 1 KV Class A; Signal: 1 KV Class A
Surge (IEC 61000-4-5) 1KV Class A

Power

Power Consumption 2.5W @ 24 VvDC 3W @ 24 VDC 2W @ 24 VDC 2W @ 24 VDC
Mechanical

Installation DIN-Rail Mounting

Environment

Operating Temperature -25~+70°C

Storage Temperature -30 ~ +80°C

Relative Humidity 10 ~ 90% RH, Non-condensing
Dimensions (W x L x D) 17.5x100x 73

Copyright © 2024 ICP DAS CO., Ltd. All Rights R
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I/O Specification

1.5 Dimensions

Model EC4-P16 EC4-C16
Digital Input
Channels 16 -
Contact Dry/Wet -
. Dry: Sink -
Sink/Source(NPN/PNP) Wet: Sink/Source
Dry: Close to GND -
On Voltage Level Wet: +5 Vo ~ +24 Voc
Dry: Open -
Off Voltage Level Wet: 42 Vo Max.
Isolation Voltage 3750 Vpc -
Digital Output
Channels - 16
Type - Open Collector (Sink),with internal
flywheel diode
Sink/Source(NPN/PNP) - Sink
Load Voltage - 40 VDC Max.
Max. Load Current - 500 mA/Channel (Sink) @ 25C
Isolation Voltage - 3000 Voc
o)s [= 4-ADS 4-ADA4 4-AD
Analog Input
Channels 8 Diff 4 Diff | 2 Diff
Type Voltage
Range 0~10V, 210V, £5V, £2.5 V(Software selectable)-
Resultion 16-bit
Accuracy 0.05% of FSR
Sampling Rate 1k Hz per channel | 2k Hz per channel | 4k Hz per channel
Overvoltage Protection +35 Voc
Individual Channel Yes(Range & Filter setting is not supported)
Configuration
Open Wire Detection No

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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ode 4-DAA 4-DA

Analog Output

Channels 4 | 2
Type Voltage/Current
x5V, 10V, 0~ 5V, 0~ 10V, 0 ~ 10 mA,
Range 0~20mA
Resultion 12-bit
Accuracy +0.1% of FSR
Slew Rate 0.71V/us
Zero Drift 30 uv/°C
Span Drift +5 ppm/°C
90.0
730 175
K // : X\ﬁ\ IiE mmt
322 /ﬂﬁ% iy - y o “\x& g ==
g = [
356 : % [[
) g ; = o =
| : D I
= | TN =/ i
oLl : == e s
81
—

Left Side
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2. Module Information

2.1 EC4-C16

The front panel and top panel of the EC4 series module contain the I/O connector, LEDs, Ethernet

Port and power connector.

]

Power Indicator =
1/0 Indicator

Status Indicator

1/0 Connector

E-Bus connector

[l =m
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E-Bus Connector
Applicable to the EC4 series modules, it provides power and EtherCAT communication through the

E-Bus connection.

Status Indicator

Notation Color States Description
RUN Green Off The device is in state INIT
Blinking The device is in state PRE-OPERARIONAL
Single
The device is in state SAFE-OPERARIONAL
Flash
On The device is in state OPERARIONAL

Power Indicator
When the EC4 series module is powered on, the PWR indicator light on the module will illuminate.

Notation Color States Description
PWR Green Off Power Supply Failure
On Power Supply Normal
1/0 Indicator
Notation Color States Description
Off Digital output status is “Off”
DOx Red
On Digital output status is “On”

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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1/0 Connector

Pin Description

DOO0
DO1
DO2
DO3
DO4
DO5
DO6
DO7
DO8

DOx(x=0~15) Isolated digital output

PWR External power

GND External ground

Wiring Diagram

Output ON State
Type Readback as 1

OFF State
Readback as 0

DO9
DO10
DO11
DO12
DO13
DO14
DO15
PWR
GND

O 24V
Driver IS |24V K= S

- 1A02|||pox 0S| ||pox

Relay 0S| leND 0S|[|GND

“1| Resistance | +£Ti L 0S| ([24v L 09| |[24v

- 0S| |pox - 0S| ||pox

Load 0E|[|eND 06|||eND

| NN [ N [ [ N [ N [ [ | [ [ [ [ N [ N gy
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2.2 EC4-C16

The front panel and top panel of the EC4 series module contain the 1/O connector, LEDs, Ethernet

Port and power connector.

-

] S

1 9

PWR O3 ]

Power Indicator E i o ch
RUN 2 1/0 Indicator

Status Indicator 0 % %

o

o &

N INCITNCTRGI NG

1/0 Connector
DI 10|

DI11
DI1;
DIL.
DI 1
DI1!
CoM
GND

N
SN NN PN PN PN NN aYata'a'aTa e a'a
OO00000000I000000000

NN TNG TN IING TNG TR TN

E-Bus connector

v W

NN TN

lLTn

—
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E-Bus Connector
Applicable to the EC4 series modules, it provides power and EtherCAT communication through the

E-Bus connection.

Status Indicator

Notation Color States Description
RUN Green Off The device is in state INIT
Blinking The device is in state PRE-OPERARIONAL
Single
The device is in state SAFE-OPERARIONAL
Flash
On The device is in state OPERARIONAL

Power Indicator
When the EC4 series module is powered on, the PWR indicator light on the module will illuminate.

Notation Color States Description
PWR Green Off Power Supply Failure
On Power Supply Normal
1/0 Indicator
Notation Color States Description
o Input voltage is below the lower switching
S S threshold
on Input voltage is above the upper switching

threshold

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.




EC4-10 series EtherCAT 1/0 module i\ﬁ

1/0 Connector

Pin Description

DIO DIx(x=0~15) Isolated digital input
DI1 CoM External command Vcc/GND
GND External ground

DI2
DI3
DI4

Wiring Diagram
Digital

Readback as 1 Readback as 0

_Input
DI5 Close to GND Open
DI6
5 ., GND +S5V x  GND +S5 V
DI7 v K —e—
Contact ) Siiny
. 10 other . o other
DI8 DIx ‘ channels DIx * channels
DI9 +5~+24VDC OPEN or <5 VDC
DI10 _,DIx| 3K DIx| 3K
DI11 Sink .. Bl .. el
I
W—@——‘_: To other I|—E— . To other
DI12 COM * channels COM * channels
DI13 +5~+24 VDC OPEN or <5 VDC
DI14 DIx| 3K DIx| 3K
—ET ‘_@_
DI15 Source E! = ] LE:’ o
-+ = -+ =
I=2et—I" Toother IF—e—+—" To other
COM COM * channels COM * channels

ano JiC
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2.3 EC4-AD8/AD4/AD2

The front panel and top panel of the EC4 series module contain the I/O connector, LEDs, Ethernet

Port and power connector.

Il ||C_ADS
PWR
Power Indicator E {
RUN
Status Indicator 0

1/0 Connector

E-Bus connector

[l =7
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EC4-10 series EtherCAT I/O module

E-Bus Connector
Applicable to the EC4 series modules, it provides power and EtherCAT communication through the

E-Bus connection.

Status Indicator

Notation Color States Description
RUN Green Off The device is in state INIT
Blinking The device is in state PRE-OPERARIONAL
Single
The device is in state SAFE-OPERARIONAL
Flash
On The device is in state OPERARIONAL

Power Indicator
When the EC4 series module is powered on, the PWR indicator light on the module will illuminate.

Notation Color States Description
PWR Green Off Power Supply Failure
On Power Supply Normal

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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1/0 Connector

Pin Description

Vx+(x=0~7) Analog input channel+
Vx-(x=0~7) Analog input channel-
AGND Analog ground

Wiring Diagram

Voltage Input (Differential)

+ I | vx+
mVV = Vx-

. ) 4 “\ /7 \ /7 “\ S “\ /7 \ /7 ‘\‘ £ ‘\.I ‘\..
| | i i ) [
/LAY e v/ AN A, AP, AR AP 2

|
N ]
L
/4 W ]
e
) ]
e
( l ]
72 ™,
S ]
= L
7d . ]
-
— L
a " ]
N7
= L
7N
. e ]
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2.4 EC4-DA4/DA2

The front panel and top panel of the EC4 series module contain the I/O connector, LEDs, Ethernet
Port and power connector.

|| _DAZ

Power Indicator

= I

Status Indicator 0

1/0 Connector

E-Bus connector

[1 =m
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E-Bus Connector
Applicable to the EC4 series modules, it provides power and EtherCAT communication through the

E-Bus connection.

Status Indicator

Notation Color States Description
RUN Green Off The device is in state INIT
Blinking The device is in state PRE-OPERARIONAL
Single
The device is in state SAFE-OPERARIONAL
Flash
On The device is in state OPERARIONAL

Power Indicator
When the EC4 series module is powered on, the PWR indicator light on the module will illuminate.

Notation Color States Description
PWR Green Off Power Supply Failure
On Power Supply Normal

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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1/0 Connector

Pin Description

VOUTO VOUTx(x=0~3) | Voltage output channel
Ox(x=0~3) Current output channel
AGND P
AND Analog ground
VOUT1
Wiring Diagram
AGND Voltage Output Current Output
VOUT?2
1 —
AGND [% 3 &) | || vout T@ D@ Tout
- 0 AGND ] Load
Load @ “External i @ AGND

VOUT3
AGND
AGND

PWR

100
AGND
101
AGND
102
AGND
103
AGND
AGND

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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3. Installiton Information

3.1 Assembling system

The system can be composed of an EC4-EP21 coupler and multiple EC4 series modules.

Connect the module to the system as shown in the figure below:

Use a flat-blade screwdriver to insert into the
slot in front of the lock and press down to
unlock the lock.

Remove

Remove the E-BUS dust cover (push
gently toward the arrow on the cover)

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.
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AN

Align the EC4 module parallel to the system so that the E-BUS

9 connector is firmly connected

% Please ensure that the male latches at the four corners of the module are
correctly inserted intg the female latches of the system.

Connect E-BUS

connecuwur

Lock the locks on the top and bottom of the EC4 module
with your fingers.
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3.2 Wiring the connector
A tip for connection the wire to the connector

Use the blade of a flat-head screwdriver to push
the wire clamp, then hold until step 2 complete.

Insulated Terminals Dimensions

|
F
NP
o[ y——c
— 4
ry
W

Item NO. F L C
CE007512 | 12.0 | 18.0 | 1.2 2.8

Insert the wire

A tip for removing the wire from the connector

Use the blade of a flat-head screwdriver to push
the wire clamp, then hold until step 2 complete.

Remove the wire 9
4
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4. Getting Started

This chapter provides a basic overview of how to configure and operate your EC4 series module.

4.1 Connecting the Power and the Host PC

Step 1
Connect both the IN port of EC4-EP21 module and RJ-45 Ethernet port of Host PC.

Ensure that the network settings on the Host PC have been correctly configured and are functioning

normally. Ensure that the Windows firewall or any Anti-Virus firewall is properly configured to allow

incoming connections, or temporarily disable these functions.

a

NOTE: It is recommended to use an independent network card and do not connect to the external

network to avoid broadcast storm.

—

Step 2 L____EP21 |

RST 01ul02u2

Apply power to the EC4-EP21 module

@ x16
}m
0 Connect the Host device to the @ |«
IN Port.
IN

IN
g i Ethernet Cable

o

2/

Connect the VO pin to positive

=~

==

==

terminal on a +10 ~ +30 Vpc power

I

supply, and connect the GND pin to

the negative terminal. I

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.




EC4-10 series EtherCAT I/O module

Step 3
Verify the each “PWR"” LED indicator on the EC4 module is Green, “Activeity” LED
indicator is Green.

! T
EP21
i o~
RST oO1uid2u2 PWR
0 u!LuL R
0
@ x16
|—ID
@ |« QI
o) |
b
u y..!_l
ol
QI
QI
QI
QI
.F
GND
GND
F.G
i i ]
L ) V2N ¢ )/ \( )/
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4.2 Configuration and Operation

Beckhoff TwinCAT 3.X is most commonly used EtherCAT Master software to operate EC4 series

module.

Inserting into the EtherCAT network

Installation of the latest XML device description(ESI)

Please ensure that you have installed the latest XML device description in TwinCAT.

This can be downloaded and unzip file from the ICP DAS website

( ) and installed according

to the installation instructions.

Step 1

Automatic Scanning

*  The EtherCAT system must be in a safe, de-energized state before the module connected to
EtherCAT network!

*  Switch on the operating voltage, open TwinCAT System Manager in Config mode, and scan for
devices. Confirm all dialogs with "OK" to set the configuration to FreeRun mode.

4 ] TwinCAT Project
4 @l svsTEM
¥ License
4 @ Real-Time
[ 170 Idle Task
& Tasks
== Routes
232 Type System
TcCOM Objects
[ MOTION

03 pLC
|| saFETY

ﬂ C++

&l AnaLyTICS
= /0

B3dd New ltem... Ins

"0 Add Existing Item... Shift+Alt+A

Add New Folder... Scanning in the configuration
Export EAP Config Fle (1/0 Devices-> right-click-> Scan Devices...)

*{  Scan I iq

Paste Ctrl+V
Paste with Links
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Step 2

Confirm EC4 module status

. General Adapter EtherCA- CoE - Online
4 "% Devices £ | Onfine
]

== Device 4 (EtherCAT) I No Lx.  Name State CRC
j! Image 1 10. Box1 (EC4-EP21) op 0,0
52 Image-info 2 1o, secagorci | or 0
b 2 SyncUnits b o - Box3 (EC4-CT0) i
b T Inputs
b B Outputs
b InfoData
4 Box 1 (EC4-EP21 . . .
! ( : Click Device x (EtherCAT)->Click
b Power 0 Voltage(V) . . \
Online in the right
3 Power 1 Voltage(V) . n
window->Confirm whether the
b Bus Current(A) .
. State of each module is OP
3 Limit Status B
b ‘ WecState Actual State: oP B
b ‘ InfoData | Init | | Pre-Op | ‘Safe{)p [EOpT Frames / sec 495 + 19
b 351 Box 2 (EC4-P16) | Clear CRC | ‘ Clear Frames | Lost Frames 0 + 0
b i Box 3 (EC4-C16) TYRxErrors 0/ 0
Be owa Number Box Name Address  Type InSize  Out Size
i1 Box 1 (EC4-EP21) 1001 EC4-EP21 7.0
=2 Box 2 (EC4-P16) 1002 EC4-P16 20
=03 Box 3 (EC4-C16) 1003 EC4-C16 20
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Step 3

Configuration via TwinCAT

4 1 Box1 (EC4-EP21)
3 Power 0 Voltage(V)
3 Power 1 Voltage(V)
b Bus Current(A)
3 Limit Status
p [l WcState

oAt

4 37 Box 2 (EC4-P16)

Dio
DI1
Di2
DI3
Di4
DI5
Dle
DI7
DIg
DI9
DI10
DI11
D2
DI13
D4
DI15
b WcState
InfoData
4 =i Box 3 (EC4-C16)
4 [ Digital Outputs

L N N N N N N N NN N

& DO1
- DO2
& DO3
- DO4
& DO5
- DO6
- DO7
- DO8
& D09
- DO10
- DO1T1
- DO12
- DO13
- DO14
- DO15
b WcState
b & InfoData

In the left-hand of the TwinCAT System Manager, click on the branch of the EtherCAT Box you wish
to configure (EC4-P16 and EC4-C16 in this example). Click DIx or DOx to get and configure state.
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5. Object Description and

Parameterization

5.1 Standard Object(0x1000-0x1FFF)

[ALL]Index 1000 Device Type

Index Name Meaning Datatype Flags  Default
1000:00 Device type  Device type of the EtherCAT slave: the UINT32 RO 0x00030191
Lo-Word contains the CoE profile used (5001). (197009dec)

The Hi-Word contains the module profile
according to the modular device profile.

[ALL]Index 1008 Device Name

Index Name Meaning Data type Flags Default
1008:00 Device name EtherCAT Slave Device Name  String RO Refer to following table

Table 5-1-1: Device Name

Model Device Name
EC4-EP21 EC4-EP21
EC4-C16 EC4-C16
EC4-P16 EC4-P16
EC4-DA4 EC4-DA4
EC4-DA2 EC4-DA2
EC4-AD8 EC4-ADS8
EC4-AD4 EC4-AD4
EC4-AD2 EC4-AD2
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[ALL]Index 1009 Hardware Version
Index Name Meaning Data type Flags

Default
1009:00 Hardware version Hardware version String RO 1.0.0

[ALL]Index 100A Software Version

Index Name Meaning Data type Flags  Default
100A:00 Software version Firmware version String RO 1.0.0

[ALL]Index 1018 Identity

Index Name Meaning Datatype Flags  Default
1018:00  Identity Information for identifying INT8 RO 0x04(4dec)
0x00494350
1018:01  Vendor ID Vendor ID UINT32 RO
(4801360dec)
1018:02  Product code Product code UINT32 RO Refer to following table
1018:03  Revision Revision number UINT32 RO Depend on device
1018:04  Serial number Serial number UINT32 RO Depend on device

Table 5-1-2: Product Code

Model Product Code

EC4-EP21 0x40C00201(1086325249dec)
EC4-P16 0x40D10010 (1087438864dec)
EC4-C16 0x40D00010 (1087373328dec)
EC4-DA4 0x40A00004 (1084227588dec)
EC4-DA2 0x40A00002 (1084227586dec)
EC4-AD8 0x40A10008 (1084293128dec)
EC4-AD4 0x40A10004 (1084293124dec)
EC4-AD2 0x40A10002 (1084293122dec)
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, \

[EC4-C16]Index 1600 DO Process Data Mapping

Index Name Meaning Flags Default
1600:00 DO PSSR oy hanping REPDO 4 UINTS RO Ox1(17dec)

mapping

1600:01  Subindex 001 PDO Mapping entry (object 0x7000,entry 0x01)  UINT32 RO 0x7000:01,1
1600:02  Sublndex 002 PDO Mapping entry (object 0x7000,entry 0x02) ~ UINT32 RO 0x7000:02,1
1600:03  Subindex 003 PDO Mapping entry (object 0x7000,entry 0x03)  UINT32 RO 0x7000:03,3
1600:04  Subindex 004 PDO Mapping entry (object 0x7000,entry 0x04)  UINT32 RO 0x7000:04,1
1600:05  Sublndex 005 PDO Mapping entry (object 0x7000,entry 0x05) ~ UINT32 RO 0x7000:05,1
1600:06  Subindex 006 PDO Mapping entry (object 0x7000,entry 0x06)  UINT32 RO 0x7000:06,1
1600:07  Sublindex 007 PDO Mapping entry (object 0x7000,entry 0x07) ~ UINT32 RO 0x7000:07,1
1600:08  Sublindex 008 PDO Mapping entry (object 0x7000,entry 0x08) ~ UINT32 RO 0x7000:08,1
1600:09  Subindex 009 PDO Mapping entry (object 0x7000,entry 0x09)  UINT32 RO 0x7000:09,1
1600:0A  Subindex 010 PDO Mapping entry (object 0x7000,entry 0x0A)  UINT32 RO 0x7000:0A,1
1600:0B  Subindex 011 PDO Mapping entry (object 0x7000,entry 0xOB) ~ UINT32 RO 0x7000:0B,1
1600:0C  Subindex 012 PDO Mapping entry (object 0x7000,entry 0x0C)  UINT32 RO 0x7000:0C,1
1600:0D  Subindex 013 PDO Mapping entry (object 0x7000,entry 0xOD) ~ UINT32 RO 0x7000:0D,1
1600:0E  Subindex 014 PDO Mapping entry (object 0x7000,entry 0OXOE) ~ UINT32 RO 0x7000:0E,1
1600:0F  Subindex 015 PDO Mapping entry (object 0x7000,entry OxOF) ~ UINT32 RO 0x7000:0F1
1600:10  Subindex 016 PDO Mapping entry (object 0x7000,entry 0x10)  UINT32 RO 0x7000:10,1

[EC4-DAx]Index 160n AO Process Data Mapping

LA Notice: EC4-DA4: 0<=n<=3;  EC4-DA2: <= n <=1
Index Name Meaning Datatype Flags  Default

AO process data
mapping
160n:01  Subindex 001

160n:00 PDO Mapping RxPDO n+1 UINT8 RO 0x01(1dec)

PDO Mapping entry (object 0x70n0 (AO outputs

Ch n+1),entry 0x01(Analog output)) UINT32 RO 0x70n0:01,16
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[EC4-P16]Index 1A00 DI Process Data Mapping

Index  Name  Meaming  Datatype  Flags  Default |
1A00:00 O Process data PDO Mapping TxPDO 1 UINTS RO Ox1(17dec)
mapping
1A00:01  Subindex 001 PDO Mapping entry (object 0x6000,entry 0x01) ~ UINT32 RO 0x6000:01,1
1A00:02  Sublndex 002 PDO Mapping entry (object 0x6000,entry 0x02) ~ UINT32 RO 0x6000:02,1
1A00:03  Subindex 003 PDO Mapping entry (object 0x6000,entry 0x03) ~ UINT32 RO 0x6000:03,3
1A00:04 Subindex 004 PDO Mapping entry (object 0x6000,entry 0x04)  UINT32 RO 0x6000:04,1
1A00:05 Sublndex 005 PDO Mapping entry (object 0x6000,entry 0x05)  UINT32 RO 0x6000:05,1
1A00:06 Sublindex 006 PDO Mapping entry (object 0x6000,entry 0x06)  UINT32 RO 0x6000:06,1
1A00:07  Sublindex 007 PDO Mapping entry (object 0x6000,entry 0x07)  UINT32 RO 0x6000:07,1
1A00:08 Sublndex 008 PDO Mapping entry (object 0x6000,entry 0x08)  UINT32 RO 0x6000:08,1
1A00:09  Sublindex 009 PDO Mapping entry (object 0x6000,entry 0x09)  UINT32 RO 0x6000:09,1
1A00:0A Subindex 010 PDO Mapping entry (object 0x6000,entry 0x0A)  UINT32 RO 0x6000:0A,1
1A00:0B  Subindex 011 PDO Mapping entry (object 0x6000,entry 0xOB) ~ UINT32 RO 0x6000:0B,1
1A00:0C Subindex 012 PDO Mapping entry (object 0x6000,entry 0x0C)  UINT32 RO 0x6000:0C,1
1A00:0D Subindex 013 PDO Mapping entry (object 0x6000,entry 0xOD) ~ UINT32 RO 0x6000:0D,1
1A00:0E  Sublndex 014 PDO Mapping entry (object 0x6000,entry 0OXOE) ~ UINT32 RO 0x6000:0E,1
1A00:0F Sublindex 015 PDO Mapping entry (object 0x6000,entry OxOF)  UINT32 RO 0x6000:0F,1
1A00:10  Subindex 016 PDO Mapping entry (object 0x6000,entry 0x10)  UINT32 RO 0x6000:10,1
[EC4-ADx]Index 1A0n Al Process Data Mapping (for 0 <n < 7)
&Notice: EC4-AD8: 0<= n <=7, EC4-AD4: 0<= n <=3; EC4-AD2: 0<=n <=1
Index Name Meaning | Datatype Flags  Default
1A0n:00 Q'azg:ggss Dalas S0 OIMappingITxPDoN UINT8 RO Ox0A(10dec)
1A0n:01  Sublndex 001 PDO Mapping entry (object 0x60n0,entry 0x01) ~ UINT32 RO 0x60n0:01,1
1A0n:02  Sublndex 002 PDO Mapping entry (object 0x60n0,entry 0x02) ~ UINT32 RO 0x60n0:02,1
1A0n:03  Sublndex 003 PDO Mapping entry (object 0x60n0,entry 0x03)  UINT32 RO 0x60n0:03,2
1A0n:04  Subindex 004 PDO Mapping entry (object 0x60n0,entry 0x05)  UINT32 RO 0x60n0:05,2
1A0n:05 Sublindex 005 PDO Mapping entry (object 0x60n0,entry 0x07)  UINT32 RO 0x60n0:07,1
1A0n:06  Sublindex 006 PDO Mapping entry (2 bits align) UINT32 RO 0x0000:00,1
1A0n:07  Sublndex 007 PDO Mapping entry (6 bits align) UINT32 RO 0x0000:00,6
1A0n:08  Sublndex 008 PDO Mapping entry (object 0x60n0,entry 0XOF) ~ UINT32 RO 0x60n0:0F,1
1A0n:09  Sublindex 009 PDO Mapping entry (object 0x60n0,entry 0x10) ~ UINT32 RO 0x60n0:10,1
1A0n:0A  Subindex 010 PDO Mapping entry (object 0x60n0,entry 0x11)  UINT32 RO 0x60n0:11,16
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[ALL]Index 1C00 Sync Manager Type

Index Name Meaning Datatype Flags Default

1C00:00 Sync manager type Using the sync managers UINT8 RO 0x04(4dec)
1C00:01  Sublndex 001 Sync-Manager Channel 1:Mailbox write UINT8 RO 0x01(1dec)
1C00:02  SubIndex 002 Sync-Manager Channel 2:Mailbox read UINT8 RO 0x02(2dec)
1C00:03  Sublndex 003 Sync-Manager Channel 3:Process data write ~ UINT8 RO 0x03(3dec)
1C00:04 Sublndex 004 Sync-Manager Channel 4:Process data read UINT8 RO 0x04(4dec)

[EC4-C16]Index 1C12 SyncManager 2 Assignment

Index Name Meaning Datatype Flags @ Default

1C12:00 Sync-Manager 2 assignment ~ Sync manager assign outputs UINT8 RO 0x01(1dec)
1C12:01  Subindex 001 1st allocated RxPDO UINT16 RO 0x1600(5632dec)

[EC4-DAx]Index 1C12 SyncManager 2 Assignment
Index Name Meaning Data type Flags Default

1C12:00 gg:ignl\:lr?;r?tger 2 RxPDO assign UINT8 RO OxO4(4dec)

1C12:01 Sublndex 001 1stallocated RPDO  UINT16 RO 0x1600(5632dec)
1C12:02 Subndex002  2nd allocated RXPDO  UINT16 RO 0x1601(5633dec)
1C12:03(EC4-DA4 only) Subindex 003 3rd allocated RAPDO  UINT16 RO 0x1602(5634dec)
1C12:04(EC4-DA4 only) Subndex004  4th allocated RPDO UINTI6 RO 0x1603(5635dec)

[EC4-P16]Index 1C13 SyncManager 3 Assignment

Index Name Meaning Datatype Flags | Default
1C13:00 Sync-Manager 3 assignment  TxPDO assign UINT8 RO 0x01(1dec)
1C13:01  Subindex 001 1st allocated TxPDO UINT16 RO 0x1A00(6656dec)

[EC4-ADx]Index 1C13 SyncManager 3 Assignment

Index Name Meaning Data type Flags  Default

1C13:00 o e S T4pDO assign UINTS RW  0x010(16dec)
1C13:01 Subindex001  1stallocated TXPDO ~ UINTI6  RW  Ox1AQ0(6656dec)
1C13:02 Subindex002  2ndaliocated TXPDO  UINTI6 ~ RW  Ox1A01(6657dec)
1C13:03(EC4-ADHADB only)  Sublndex 003 3rdallocated TXPDO ~ UINTI6  RW  0x1A02(6658dec)
1C13:04(EC4-AD4/AD8 only) ~ Sublndex 004  4thallocated XPDO ~ UINT16  RW  Ox1A03(6659dec)
1C13:05(EC4-ADS only) Subindex 005 Sthallocated XPDO ~ UINT16  RW  Ox1AQ4(6660dec)
1C13:06(EC4-ADS only) Subindex006  6thallocated XPDO ~ UINT16  RW  Ox1A05(6661dec)
1C13:07(EC4-ADS only) Subindex007  Tihallocated XPDO  UINTI6 ~ RW  Ox1A06(6662dec)
1C13:08(EC4-ADS only) Subindex008  Bihallocated TXPDO  UINT16 ~ RW  Ox1A07(6663dec)
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[All]Index 1C32 SM Output Parameter

m Name Meaning Datatype Flags Default

1C32:00 SWoutput Synchronization parameters for the outputs UINT8 RO 0x20(32dec)
parameter
Current synchronization type:
Synchronization Bit0 = 0: Free Run 0x0000(0dec)
1C32:01 Bit1 = 1:Synchron with SM 2 Event UINT16 RW  Only support
type Bit15 = 0: Standard Free Run
Bit15 = 1: FastOp mode (CoE deactivated)
1C32:02 Cycle time Cycle time (in ns): UINT32 RO 0x00000000
Free Run: Cycle time of the local timer (Odec)
Synchronous with SM 2 event: Master cycle
time
1C32:04 Synchronization Supported synchronization modes: UINT16 RO 0x401F
type supported Bit0 = free run is supported (16415dec)
Bit1= synchronous with SM 2 event is
supported (outputs available)
Bit1= synchronous with SM 3 event is
supported (no outputs available)
Bit4-5= 01: input shift with SYNC 1 event
(no outpus available)
Bit14= 1: dynamic times
1C32:05 Minimum cycle time ~ Minimum cycle time (in ns) UINT32 RO 0x000186A0
(100000dec)
1C32:06 Calc and copy time  Time between reading of the inputs and UINT32 RO 0x000061A8
availability of the inputs for the master (2500dec)
1C32:08 Get cycle time With this entry the real required process data UINT16 Rw 0x0001(1dec)
provision time can be measured.
0: Measurement of the local cycle time is
stopped
1: Measurement of the local cycle time is
statred
1C32:09 Delay time Time between SYNC1 event and reading of UINT32 RO 0x000009C4
the inputs (2500dec)
1C32:0A SyncO cycle time SYNCO cycle time (in ns) UINT32 RW 0x00000000
(Odec)
1C32:0B SM-event missed Number of missed SM events in UINT16 RO 0x0000(0dec)
OPERATIONAL
1C32: 0C  Cycle time too small  Number of occasions the cycle time was UINT16 RO 0x0000(0dec)
exceeded in OPERATIONAL (cycle was not
completed in time or the next cycle began too
early)
1C32:20  Sync Error The synchronization was not correct in the last BOOLEAN RO FALSE(Odec)
cycle
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[All]Index 1C33 SM Input Parameter

Index Name Meaning Datatype Flags Default
1C33:00 SMinput parameter ~ Synchronization parameters for the inputs UINT8 RO 0x20(32dec)
Current synchronization type:
- Bit0 = 0: Free Run
1C33:01 %’S:hm”'zat'o” Bit1 = 1:Synchron with SM 2 Event UNTte  Rw  x0000(0dec)
Bit15 = 0: Standard
Bit15 = 1: FastOp mode (CoE deactivated)
1C33:02 Cycle time Cycle time (in ns): UINT32 RO 0x00000000
Free Run: Cycle time of the local timer (Odec)
Synchronous with SM 2 event: Master cycle time
1C33:04  Synchronization Supported synchronization modes: UINT16 RO 0x401F
Type supported Bit0 = free run is supported (16415dec)
Bit1= synchronous with SM 2 event is supported
(outputs available)
Bit1= synchronous with SM 3 event is supported
(no outputs available)
Bit4-5= 01: input shift with SYNC 1 event
(no outpus available)
Bit14= 1: dynamic times
1C33:05 Minimum cycle ime  Minimum cycle time (in ns) UINT32 RO 0x000186A0
(100000dec)
1C33:06 Calc and copy time  Time between reading of the inputs and UINT32 RO 0x000061A8
availability of the inputs for the master (2500dec)
1C33:08 Get cycle time With this entry the real required process data UINT16 RW 0x0000(0dec)
provision time can be measured.
0: Measurement of the local cycle time is
stopped
1: Measurement of the local cycle time is statred
1C33:09 Delay time Time between SYNC1 event and reading of the ~ UINT32 RO 0x000009C4
inputs (2500dec)
1C33:0A SYNC 0 Cycle Time SYNCO cycle time (in ns) UINT32 RW 0x00000000
(Odec)
1C33:0B SM-Event Missed Number of missed SM events in OPERATIONAL  UINT16 RO 0x0000(0dec)
1C33:0C Cycle time to small ~ Number of occasions the cycle time was UINT16 RO 0x0000(0dec)
exceeded in OPERATIONAL (cycle was not
completed in time or the next cycle began too
early)
1C33:20  Sync error The synchronization was not correct in the last ~ BOOLEAN RO FALSE(0dec)
cycle
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5.2 Profile Specific Objects(0x6000-0x7FFF)
[EC4-P16]Index 6000 Digital Inputs

Index Name Meaning Data type Flags Default
6000:00 Digital Inputs UINT8 RO 0x21(33dec)
6000:01 DIO BOOLEAN RO 0x00(0dec)
6000:02 DI BOOLEAN RO 0x00(0dec)
6000:03 DI2 BOOLEAN RO 0x00(0dec)
6000:04 DI3 BOOLEAN RO 0x00(0dec)
6000:05 DI4 BOOLEAN RO 0x00(0dec)
6000:06 DI5 BOOLEAN RO 0x00(0dec)
6000:07 DI6 BOOLEAN RO 0x00(0dec)
6000:08 DI7 BOOLEAN RO 0x00(0dec)
6000:09 DI8 BOOLEAN RO 0x00(0dec)
6000:0A DI9 BOOLEAN RO 0x00(0dec)
6000:0B DI10 BOOLEAN RO 0x00(0dec)
6000:0C DI11 BOOLEAN RO 0x00(0dec)
6000:0D DI12 BOOLEAN RO 0x00(0dec)
6000:0E DI13 BOOLEAN RO 0x00(0dec)
6000:0F DI14 BOOLEAN RO 0x00(0dec)
6000:10 DI15 BOOLEAN RO 0x00(0dec)

Copyright © 2024 ICP DAS CO., Ltd. All Rights Reserved.




EC4-10 series EtherCAT I/0 module iT‘i

[EC4-ADx]Index 60n0 Analog Inputs

&Notice: EC4-AD8:0<=n <=7; EC4-AD4: 0<=n <=3; EC4-AD2:0<=n <=1

Index Name Meaning Data type Flags  Default
60n0:00 Al Inputs Maximum subindex UINT16 ROP 0x11(17dec)
60n0:01  Underrange Value below measuring range BOOLEAN ROP FALSE(0dec)
60n0:02 Overrange Measuring range exceeded BOOLEAN  ROP  FALSE(Odec)
Limit value monitoring Limit 1
0: not active
60n0:03 Limit 1 1: Value is smaller than Limit Value1 Bit2 ROP

2: Value is larger than Limit Value1
3: Value is equal to Limit Value1
Limit value monitoring Limit 2
0: not active
60n0:05 Limit2 1: Value is smaller than Limit Value2 Bit2 ROP
2: Value is larger than Limit Value2
3: Value is equal to Limit Value2
The error bit is set if the data is invalid
60n0:07  Error BOOLEAN ROP FALSE(Odec)
(over-rang, un-der-range)
Validity of the data of the associated TxPDO
60n0:0F TxPDO State ) o BOOLEAN ROP FALSE(Odec)
(0=valid, 1=invalid)
The TxPDO toggle is toggled by the slave when
60n0:10  TxPDO Toggle . , BOOLEAN ROP  TRUE(1dec)
the data of the associated TxPDO is updated.

60n0:11  Value Analgo input data INT16 ROP  0x000B(11dec)
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[EC4-C16]Index 7000 Digital Outputs

Index Name Meaning Data type Flags Default
7000:00 Digital Outputs UINT8 RO 0x21(33dec)
7000:01 DOO BOOLEAN RW 0x00(0dec)
7000:02 DO1 BOOLEAN RW 0x00(0dec)
7000:03 D02 BOOLEAN RW 0x00(0dec)
7000:04 DO3 BOOLEAN RW 0x00(0dec)
7000:05 DO4 BOOLEAN RW 0x00(0dec)
7000:06 DO5 BOOLEAN RW 0x00(0dec)
7000:07 DO6 BOOLEAN RW 0x00(0dec)
7000:08 DO7 BOOLEAN RW 0x00(0dec)
7000:09 DO8 BOOLEAN RW 0x00(0dec)
7000:0A D09 BOOLEAN RW 0x00(0dec)
7000:0B DO10 BOOLEAN RW 0x00(0dec)
7000:0C DO11 BOOLEAN RW 0x00(0dec)
7000:0D DO12 BOOLEAN RW 0x00(0dec)
7000:0E DO13 BOOLEAN RW 0x00(0dec)
7000:0F DO14 BOOLEAN RW 0x00(0dec)
7000:10 DO15 BOOLEAN RW 0x00(0dec)

[EC4-DAx]Index 70n0 Analog Outputs

IA\Notice: EC4-DA4: 0<=n <=3;  EC4-DA2:0<=n <=1

Index Name Meaning Datatype Flags Default

70n0:00 EC4-DAx: AO Outputs Chx UINT8 RWP  0x02(2dec)
Analog output data

70n0:01  Output INT16 RWP  0x0000(0dec)

(Detailed reference Table 5-2-1)

» Table 5-2-1: The value range representation is as follows:

Input signal Value
+10 15 0-10 0-5 | Decimal Hexadecimal
(V) (V) (V) (V)
10 5 10 10 32767 Ox7FFF
5 2.5 5 2.5 | 16383 Ox3FFF
0x0001
0 0 0 0 0 0x0000
OxFFFF
-5 -25 -16383 0xC001
-10 -5 -32768 0x8000
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5.3 Profile Specific Objects(0x8000-0x8FFF)

[EC4-P16]Index 8000 DI Settings

Index Name Meaning Datatype Flags
8000:00 UINT8 RO
o , 0: FALSE
80n0:03  Digital input invert value 1: TRUE BOOLEAN RW
Digital input debounce time
80n0:12  Digital input filter 0:Disable UDINT RW

Other:1-65535 ms

[EC4-C16]Index 8000 DO Settings

Index Name Meaning Datatype Flags
8000:00 UINT8 RO
8000:01 Digital outputkeepvalue  © D0 BOOLEAN RW
' g P P 1: Enable
- : 0: FALSE
80n0:02 Digital output invert value 1: TRUE BOOLEAN RW

Default output value

(0x0~O0XFFFF) JDINT RW

80n0:11  Digital output initial value
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[EC4-ADx]Index 80n0 Al Settings

L) Notice: EC4-AD8 0<=n <=7; EC4-AD4:0<=n<=3; EC4-AD2:0<=n<=1

Index Name Meaning Data type Flags Default
80n0:00 Al Settings Maximum subindex UINT8 RW 0x1A(26dec)
80n0:01  Enalbe user scale User scale is active BOOLEAN RW FALSE(Odec)

Change the method of representation of the

measured value.

0: Signed presentation
(Detailed reference Table 5-3-1)

80n0:02  Presentation 1: Unsigned presentation Bit3 RW Signed(0dec)

(Detailed reference Table 5-3-2)

2: Absolute value with MSB as sign

Signed amount representation
(Detailed reference  Table 5-3-3)

80n0:05 Enable Channel Enable Channel BOOLEAN RW TRUE(1dec)
Enable filter, which makes
80n0:06  Enable filter PLC-cycle-synchronous BOOLEAN RW FALSE(0dec)
data exchange unnecessary
80n0:07  Enable limit 1 Limit 1 enable BOOLEAN RW FALSE(Odec)
80n0:08  Enable limit 2 Limit 2 enable BOOLEAN  RW FALSE(Odec)
80n0:09  Analog input type 0: Differential input NIT32 RW Differential (Odec)
80n0:0A Enable user calibration  Enabling of the user calibration BOOLEAN RO FALSE(Odec)
80n0:0B En?ble.vendor Enabling of the vendor calibration BOOLEAN RW TRUE(1dec)
calibration
Swap limit bits
FALSE:
0: not active
1: value < limit value
2: value > limit value
80n0:0E  Swap limit bits 3: value is equal to the limit value BOOLEAN RW FALSE(Odec)
TRUE:
0: not active

1: value < limit value
2: value > limit value
3: value is equal to the limit value
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/5 W
Index Name Meaning Data type Flags Default
80n0:11  User scale offset User scaling offset INT16 RW 0x00(0dec)
80n0:12  User scale gain User scaling gain. INT32 RW 0x0x0001000
The value 1 corresponds to 65535 dec (65535dec)
(0x00010000) and is limited to
+0X7FFFF.
80n0:13  Limit 1 First limit value for setting the status INT16 RW 0x00(0dec)
bits
80n0:14 Limit2 Second limit value for setting the INT16 RW 0x00(0dec)
status bits

This object determines the digital filter

settings, if it is active via Enable filter

(Index 0x80n0:06).

The possible settings are sequentially

numbered.

0: Without Filter

1: N/A

:1IR 1 (168 Hz) UINT16 RW

:1IR 2 (88 Hz)

1IR3 (43 Hz)

:1IR4 (21 Hz)

:1IR5 (10.5 Hz)

:1IR6 (5.2 Hz)

:1IR7(2.5Hz)

:1IR8 (1.2 Hz)

80n0:17  User calibration offset  User offset compensation INT16 RW 0x0000(0dec)

80n0:18  User calibration gain User calibration gain INT16 RW 0x4000(16384dec)

80n0:19 Al Range 0: 10V
1: £5V
2: £2.5V
3: 0~10V

80n0:1A  FactoryCMD Factory Command UINT32 RW 0x00000000(0dec)

Without Filter

80n0:15  Filter settings (Odec)

© 00 N O o A WODN

UINT32 RW  +10V(0dec)
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» Table 5-3-1: Signed Integer the representation is as follows:

The output value is in two's complement notation. 16 bits maximum representation range =-32768

~ +32767 dec.
Input signal Value
+10 15 $2.5 0-10 | Decimal Hexadecimal
(V) (V) (V) (V)
10 5 2.5 10 32767 Ox7FFF
5 2.5 1.25 5 16383 Ox3FFF
0x0001
0 0 0 0 0 0x0000
OxFFFF
-5 -25 -1.25 -16383 0xC001
-10 -5 -2.5 -32768 0x8000

» Table 5-3-2: Unsigned Integer the representation is as follows:

The output value is expressed in unsigned 15-bit resolution, since there are no positive or negative

signs displayed. 16 bits maximum representation range =0~ +32767.

Input signal Value
10 15 +2.5 0-10 | Decimal Hexadecimal
(V) (V) (V) (V)
10 5 2.5 10 32767 Ox7FFF
5 2.5 1.25 5 16383 Ox3FFF
0x0001
0 0 0 0 0 0x0000
OxFFFF
-5 -2.5 -1.25 -16383 0xC001
-10 -5 -2.5 -32768 0x8000

» Table 5-3-3: The most significant bit (MSB) is represented as follows:

The output value is represented by the Most Significant Bit (MSB). MSB = 1 (high) represents a

negative number, and MSB=0 (Low) represents a positive number. 16 bits maximum representation

range =-32768 ~ +32767 dec

Input signal Value
+10 15 $2.5 0-10 | Decimal Hexadecimal
(V) (V) (V) (V)
10 5 2.5 10 32767 Ox7FFF
5 2.5 1.25 5 16383 Ox3FFF
0x0001
0 0 0 0 0 0x0000
0x8001
-5 -25 -1.25 [-16383] OxBFFF
-10 -5 -2.5 [-32768] OXFFFF
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[EC4-DAx]Index 80n0 AO Settings

4 Notice: EC4-DA4 0<=n <=3;

Index

80n0:00

80n0:05

80n0:07

80n0:08

80n0:09

80n0:13
80n0:14

80n0:17
80n0:18

Name

EC4-DA2:0<=n <=1

Meaning Data type

ECAT-2024: AO Settings Ch. 1-4
ECAT-2028: AO Settings Ch. 1-8

Watchdog

Enable User Calibration

Enable Vendor Calibration

AO Range

Default output
Default output ramp

User Calibration Offset
User Calibration Gain

0

UINT8

: Default watchdog value

The default value (80n0:13) is

a
1

ctive.
: Watchdog ramp

The ramp (80n0:14) for movingto ~ BIT2
the default value is active.

2

: Last output value

In the event of a watchdog drop
the last process data is issued.

0
1

(=2

7

a A~ O -0 =0

: FALSE

: TRUE

: FALSE

: TRUE

: Unipolar 5V (0-5V)

: Bipolar 5V (£5V)

: Unipolar 10V (0-10V)

: Bipolar 10V (£10V)

: Unipolar 10mA (0-10mA)
N/A

: Unipolar 20mA (0-20mA)
:N/A

BOOLEAN

BOOLEAN

BIT4

Default output value INT16

Ramp for ramping down to the

UINT16

default value. Value in digits/ms.
User calibration offset INT16

User calibration gain UINT16

Flags Default

RO

RW

RW

RW
RW

RW
RW

0x25(37dec)

0x00(0dec)

0x00(0dec)

0x01(1dec)

0x03(3dec)

0x0000(0dec)
OXFFF(4095dec)

0x0000(0dec)
OX7FFF(32767dec)

[EC4-ADx]Index 80nE Al Internal Data

& Notice: EC4-AD8 0<=n <=7,

Index
80nE:00
80nE:01

Name
Al Internal data
ADC raw value

EC4-AD4:0<=n <=3; EC4-AD2:0<=n<=1

Meaning Data type
Maximum subindex UINT8
ADC raw value UINT16

Flags

RO
RO

Default
0x1(1dec)
0x0008(8dec)
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[EC4-ADx]Index 80nF Al Vendor Data

& Notice: EC4-AD8 O0<=n <=7; EC4-AD4:0<=n<=3; EC4-AD2:0<=n<=1

Index Name Meaning Data type Flags Default
80nF:00 Al Vendor data Maximum subindex UINT8 RW 0x2(2dec)
80nF:01 Calibration offset Offset (vendor calibration) UINT16 RW OxFFED(-19dec)
I : . I 0x40AD
80nF:02 Calibration gaing Gain (vendor calibration) UINT16 RW (16557dec)

[EC4-DAx]Index 80nE AO Internal Data

& Notice: EC4-DA4: 0<=n <=3; EC4-DA2:0<=n <=1

Index Name Meaning Data type Flags | Default
80nE:0  AO internal data Maximum subindex UINT8 RO 0x01(1dec)
80nE:01 DAC raw value DAC raw value UINT16 RO 0x800(2048dec)

[EC4-DAx]Index 80nF AO Internal Data

aNotice: EC4-DA4:0<=n <=3; EC4-DA2:0<=n <=1

Index Name Meaning Data type Flags @ Default

80nF:0  AO Vendor data Maximum subindex UINT8 RO 0x02(2dec)
80nF:01 Calibration Offset Vendor calibration offset INT16 RW 0x0000(0dec)
80nF:02 Calibration Gain Vendor calibration gain UINT16 RW OX7E9F (32415dec)
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5.4 Calculating of process data

Analog input calibration calculating

"Calibration" is the process of adjusting a device to ensure its accuracy. During operation,
calibration and adjustment of data are performed by the device's vendor or user to maintain precise
measurement accuracy.

In the ADC raw value object 0x80nE:01, the terminal continuously records measurement values and
stores raw values from the AD converter. Each time an analog signal is recorded, when the following
parameters are enabled, the calculated values from the calibration will align with those from the
vendor calibration and user calibration.

XaDc YH Ya

User

calibration calibration

Calculation formula ‘Description

Xapc Output value for ADC converter

YH = (Xapc — Bu) X Ay x 2-14 Output value after Vendor calibration

Ya= (YH—Ba) X Aa x 214 Output value after Vendor and user calibration

Parameter name Description

Xapc Output value for ADC converter 0x8000:04

BH Vendor calibration offset (cannot be changed, Can be enabled via index | 0x80nF:01
0x80n0:0B)

Ax Vendor calibration gain (cannot be changed, Can be enabled via index | 0x80nF:02
0x80n0:0B)

Ba User calibration offset (Can be enabled via index 0x80n0:0A) 0x80n0:11

An User calibration gain (Can be enabled via index 0x80n0:0A) 0x80n0:12
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Analog output calibration calculating

"Calibration" is the process of adjusting a device to ensure accuracy. During operation,

calibration/adjustment of data is performed by the equipment vendor or user to maintain precise

measurement accuracy.

In the DAC raw value Object 0x800E:01, the terminal continuously records output values and saves

the raw values from the DA converter. After each analog signal is recorded, once the parameter

shown below is enabled, the calibrated values will align with both the vendor and user calibration

values.

Ys YH

Calculation formula

Description
Xpac Input value for DAC Converter

User

Xpac = Ys x Gainvenpor X 216 + Offsetvennor

Input value after Vendor calibration

Xpac = Yh x ((Gainuser—0x8000 )/0x8000) + Offsetuser | Input value after Vendor and User calibration

Parameter name Description Index
Xpac Input value for DAC Converter -
Offsetvendor Vendor calibration offset (cannot be changed) 0x800F:01
Gainvendor Vendor calibration gain (cannot be changed) 0x800F:02
Offsetyser User calibration offset (Can be enabled via index 0x80n0:07) 0x80n0:17
Gainuser User calibration gain (Can be enabled via index 0x80n0:08) 0x80n0:18
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6. Firmware upgrade through

EtherCAT FoE

This section describes the device update for ICP DAS EtherCAT slaves from the EC1, EC2 and EC8

series.

Demonstrate how to update firmware using Beckhoff TwinCAT 3 EtherCAT master.

Step 1

Right-click the ECx-DIO Module, click “Firmware Update...".

el BherEATCuE-DnIine

Mo Addr  Mame State CRC

Request 'INIT state
Request 'PRECP" state
Request 'SAFEOQP' state
Request 'OP" state

Request 'BOOTSTRAP' state

Clear 'ERROR' state

EEPROM Update...

I Firmware Update... I
Actual State: |0F' | Counter Cyclic Advanced Settings...
It | PreOp | SafeOp| | Op | | Send Frames 142359 Export List...
| Clear CRC | | Clear Frames | Frames / sec 438 Properties...
Lost Frames 0 w
Tx/Rx Emors 0 Fo0
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Step 2

Select the firmware file(*.efw).

@ open >

“— v P » This PC » WINDOWS (C:) » FW v | D 22 Search FW

Organize « Mew folder ==~ [ 9

~ -
& OneDrive Mame Date modified Type

] D ECAT-2000_ECx-P16CT16 V1.0 221223 . efw 1272372022 4:31 PM EFW File
! This PC

_J 3D Objects
B Desktop

Documents
* Downloads

J‘J Music

[&] Pictures

B videos

o WINDOWS (C:)
wm Local Disk (D)

= TEST(E) .

File name: | ECAT-2000_ECx-P16C16_V1.0_221223.efw I EtherCAT Firmuare Files (*.efu) ~ |

| Open | | Cancel |

Step 3

Click ok button to start upgrade firmware.

Edit FoE Mame >

String: [ECAT-2000_EC+P16CT6Y1.0_221223 | [ ok {

Hex: (4543415420 323030 305F 45437820 6] | Cancel |

Lo
Passward [hex): | 00000000
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Step 4

Check out the progress bar and wait for it finish.
15e - E=d

==
Progress Bar

il

Step 5

TwinCAT master will notice user the function successes, just click “OK”.

TeXaeShell >

o Function Succeeded!

a

NOTE: Due to the ECx-DIO will restart the system after firmware upgrading so that
TwinCAT will indicate the slave not in the expected state. Don’t worry, this is a normal
situation. TwinCAT will try to switch the slave to original state (ex: OP or BOOTSTRAP).

Error List
Entire Solution - || 7Enmors ||| 4 6Warnings || @ 00f 12 Messages | Clear | Build + IntelliSense

Search Error List P~
™ Description Project File Line

3/27/2023 4:26:29 PM 389 ms | 'Box 1 (ECx-P16C16
g 16D1/1600) (1001): abnermal state change (from 'INIT' to
'OP"). Try to go back to 'INIT ...

Error List [aiisn3
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7. Explicit Device ID

Explicit Device ID is used for met identification function of TwinCAT master.
User can specify an ID at EtherCAT slave side and setup identification at TwinCAT master side.
TwinCAT master will check if the ID of the slave matched with the expected identification value

during startup the slave.

Step 1

This setting will let TwinCAT master turn on the identification function for the slave.
Select the slave, right-click and select “Advanced Settings...”.

General Adapter EtherCAT Online  CoE - Online

Mo Addr  Mame State CRC

1001 Box 1 (ECx-P16C16 1601/16D0)

Request 'INIT state
Request 'PRECP" state
Request 'SAFEOQP' state
Request 'OP" state

Request 'BOOTSTRAP' state

Clear 'ERROR' state
EEPROM Update...

Firmware Update...

Actual State: ] Courter Cyclic Advanced Settings...
It PreOp | |SafeOp Op Send Frames 142359 Export List...
Clear CRC Clear Frames Frames / sec 438 Properties...
Lost Frames 0 -
Tx/Rx Emors 0 Fo0
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Step 2

Go to “General -> Behavior” and turn on the “Check Identification”.

Advanced Settings
- General .haviur
‘.. Behavior
Timeout Settings Startup Checking State Machine
. Identification BA Check Vendor Id B Auto Restore Stetes
- FMMU / SM [ Check Product Code [ Wait for WeState is Ok
L Init Commands [ Check Revision Number [1 Relnit after Communication Eror
- Mailbox | Vl -
. Distributed Clock [ Log Communication Changes
G- ESC Access [ | Check Seral Number Fnal State
® 0P () SAFEQP in Config Mode
Process Data (OSAFEOR (OPREQP  (OINIT
[] Use RD/WR instead of RW Info Data
[ Include WC State Bitis) [ Include State
(] Frame Repeat Support [] Include Ads Address
[ Clear Invalid Input Data Include AcE Netld
[]Create SM/PDO Variables O Include Channels
General [Jinclude DC Shift Times

Mo Autolne - Use 2. Address
Autolnc only - Mo Fixed Address

Watchdog

[] 5et Muttiplier (Reg. 400h):
[]5et PDI Watchdog {Reg. 410h):
] Set SM Watchdog (Reg. 420h):

[ Include Object Id

29 3]
1000 [5] ms  [100000
000 [3] ms  [100000

QK
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Step 3
Confirm current identification ADO (Address Offset) is “(ADO 0x0134)”.
Don’t forget to assign the value in decimal. The value “100” is just an example here.

Advanced Settings

& General Identification

i Behavior

Timeout Settings |dentfication ADO

‘... Identification (0 Mone

- FMMU 7 5M (O Configured Station Alias (ADO (x0012)

i Init Commands
& Mailbox I {®) Explicit Device Idertification (ADO (x0134) |
&- Distributed Clock O Data Word (2 Bytes) ADO (hex):
- ESC Access

I Value: 100] = |

Cancel

Step 4

User should also setup the same value on moduel like following:
The digit format “Rotary Switch” is hex so that we should set it to “0x64”.

Step 5

Please disconnect the power connect to reboot the module
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Step 6

Re-activate the TwinCAT master.

\'T’ & | ECx-DIO Explicit Device ~

ECAT-2052DC + X

General Adapter FtherCAT Online CoF - Online

No A.. Name State CRC
3‘3j1 10.. Box 1 (ECx-P16C16 16.. OP 0

Jevice ID' (1 project)
D

Step 7

If user see the below screen, that means that TwinCAT master already enter running mode

successfully and the slave also passed the identification checking so that it can enter OP state.

‘| . ||®]7. 8 | ECx-DIO Explicit Device + L Testi_1 o .
QE General Adapter EtherCAT Online CoE - Online

o~
D 01  10.. Box1(ECx-P16C16 16.. |OP 0
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Step 8

The slave will also accept frames from TwinCAT master with 2 kinds of address (1001 or 100) at the

same time.But it needs to turn on second address function in ESC register. However, we arrange

command for observe this behavior first.

You can append an EtherCAT command to TwinCAT master for confirm the second address.
Click “Device N (EtherCAT) -> Append EtherCAT Cmd”.

Solution Explorer
A& o-a|f=]
Search Solution Explorer (Ctrl+;)

fal Solution ‘TwinCAT Project1’ (1 project)
4 ol TwinCAT Project]
bl SYSTEM
MOTION
PLC
SAFETY
E C++
ANALYTICS
¥ ]
4 “ﬂ‘é Devices
4 [ Device 2 (EtherCAT)
55 Image
j: Image-Info
# Synclnits
Inputs
W Cutputs
[ InfoData
127 Box 1 (ECx-P16C16 16D
b Digital Inputs
I B Digital Outputs
I [ WcState

[

x oo

Ml TwinCAT Project] + X

General Adapter EtherCAT
o~

Mo Addr  Mame

s 1001 Box 1(E
Add New ltem... Ins
Add Existing ltem... Shift+Alt+A
Remove Del
Change Metld...
Save Device 2 (EtherCAT) As...

Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Please assign “Command” and “Type”.
| demonstrate “FPRD” and “UINT” in this example.

Insert EtherCAT Command
Mame: [Cmd 1 [EtherCAT Cmd) ok |
Command: I Fix Addregs Physical Read [FPRD) e Cancel
Comment;
Type: BYTE 1.0 ~
o USINT 1.0
SINT 1.0
BOOL 1.0
MC.PLCTOMC_CHAMMELSTRUCT_1 1.0
MC.MCTOPLC_AxIS_REF_CAMCOUPLINGSTATE 1.0
PLC.EPIcPersistentStatus 1.0
AxR000.E_ax5000_P_0275_activeFeedbackandemory 1.0
TclotMattClos 1.0
Sart by el -
() Name
@size|UsinTannz v
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Step 9

Double-click “Cmd 1” and setup “Slave Address” and “Address Offset”.
| setup slave address = 0x64 and address offset = 0x12 in this example.

AR '| o a | ﬁEI General  Sub Command
n Selution Explorer (Ctrl+;) P~ Descripti Data Exch
escription a ange
solution "TwinCAT Project1’ (1 project) ) A
Fix Address P! | Read (FPRD ~ i 1 *
[l TwinCAT Project Ei(EES PR LA Divider  [1
[ sYSTEM Length: Modulo: 0 :
[ea
waron e Crone..
SAFETY
Conr Default Values
AMALYTICS Slave Address: |'|DD | |[h=54 | IRG:

4::%.;][} ! Address Offset: |18 12 Courter: ICI
4 evices
4 =% Device 2 (EtherCAT) Logic Address; | 1179748 (120064

j: Image
28 Image-Info
b : SyncUnits

P Inputs
b [ Outputs
I 4 3 Cmd 1 (EtherCAT Cmd) I
13 Inputs
b Outputs
4 157 Box 1 (ECx-P16C16 16D1/160:0) Error List
LN L T e

Step 10

Re-activate the TwinCAT master again.

| 2 L@ |"'?_d ] | TwinCAT Project] - | <Local>

TwinCAT Project] ® X

4] IEI General  Sub Command
P- Description
ject
project) Fix Address Physical Read (FPRD) s
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Step 11

Go to “ESC Access -> Memory” in “Advanced Settings” and check out the address 0x0012.

The firmware will write the user specified Switch ID value into ESC register 0x0012 (the register
named Configured Station Alias).

Advanced Settings X
B General ) Memory
i - Behavior
- Timeout Settings Start Offset: 0000 Offs Dec Hes Char ol
Identification Length: |mm | 0000 ESC Rew/Type 200 00c8
- FMMU / SM "
Working Counter: |1 0002 ESC Build 0 0000
i Init Commands
Mailbox 0004 SM/FMMU Cnt 2056 0808
Distributed Clock [ Auto Reload 0006 Ports/DPRAM 3849 ofo2
=3 ESCE?;;E;; [ Compact View Write 0002 Features 460 Olec
&-
[ Lse Fied Addr O 0 0000
000c 0 0000
EtherCAT Slave Controller Type 000e 0 0000 .
®) Unspecified 1001 [V
Oesciv2 Eu Configured Station ... | 100 0054 d. |
(O)1P core 0014 0 000 .
OETI00 016 0 0000
(O ET1200
0018 0 0000 . e
FDI Type

(O Unspecified (0 16 uC (8, a)
Obigtal (4 O84C(9.3)

@ 5PI(5) O 16 4C (10.5)
Ogidge @ O8uC(115)

Step 12

If user expect that the slave can also use this Switch ID value as second slave address. user just turn
on “Seconds address” bit (bit8 = 1) in ESC register 0x0102 (Need click “Write” button).

Advanced Settings X
=-General Memory
Behavior
Timeout Setting:  Start Offset: ‘0000 | Offs Dec Hex Char @
-ldentification
FMMU / SM Length: 0400 000 0 0000
i oof2 0 0000
I_"" Commands Working Counter:
Mailbox 00f4 0 0000
Distributed Clock 00f6 0 0000
=-ESC Access [] Auto Reload
E2PROM oofg 0 0000
FPGA [[J Compact View Write 00fa 0 0000
Memory [ use Fixed Addr 00fc 0 0000
0ofe 0 0000
EtherCAT Slave Controller Type Gdal el
® Unspecified 102 ESC CurlEx 263 0107 . | I
OESC10/20 O103 0 0000
O1p core 0106 0 0000
0108 Phys. RW Offset 0 0000
OFET1100 Y
OET1200 010a 0 0000
010c 0 0000 - v
PDI Type
. Bits Name Value Enum
O Unspecified (O 16 pC (8, a)
. 0-2 Fifo size 7
ODigital @) O8uC(© a . "
@55 O16uc 10,9 3 Low E-Bus jitter o] Deactive
) s
. ! 8 Second address 0 Deactive
Opridge (7)  O8pC(11,9)
Bits Name Value Enum
0-2 Fifo size 7
< > B L BBt o Daacth
3 Second address 1 Active
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Step 13

Click “Device N (EtherCAT) -> Cmd 1 -> DATA”, you will see the command get the value of ESC
register 0x0012 back successfully. It is correct, the “0x0064” in UINT data type.
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b # HEAD
. DATA
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3 Digital Inputs
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Appendix: Revision History

This chapter provides revision history information to this document.
The table below shows the revision history.

Revision Date Description

1.0 2024.0ct Initial issue
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