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1 Product Overview

1.1 Products

EC7 series Integrated 1/0O modules, with EtherCAT industrial Ethernet bus interface, are EtherCAT slave
devices with standard IO architecture, which can be compatible with EtherCAT networks of multiple
vendors, providing users with multiple options for high-speed data acquisition, optimizing system

configuration, simplifying field wiring, and improving system reliability.

1.2 Product Characteristics

® P67 protection rating
Suitable for harsh industrial environments
® Compactness
For applications where space is at a premium
® Quick
Based on high-performance EtherCAT ASIC communication chip for direct control and faster
speeds
® Easy diagnosis
Innovative channel indicator design, close to the channel, channel status at a glance, easy to
detect and maintain
® Easy configuration
Simple configuration and support for all major EtherCAT masters
®  Easy and fast wiring
Simple wiring with standard cables

1 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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2 Destination Rules

2.1 Destination rules

EC 7 -
(1) (2)

08 08 A
(4) (5) (6)

(3)

Serial number | Meaning Description

(1) Bus protocol EC: EtherCAT

(2) Protection IP67
class

3) I/0O Type D: Digital

(4) Input Signal 16: 16 channel 08: 8-channel input | 00: 0 channel input
Points input

(5) Number of 16: 16-channel 08: 8-channel 00: 0 channel output
output signal output output
points

(6) Signal type A: NPN B: PNP
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2.2 Model List
Model number Product description
EC7-1600A 16-channel digital input module, NPN type
EC7-0016A 16-channel digital output module, NPN type
EC7-0808A 8-channel digital input/output module, NPN type
EC7-1600B 16-channel digital input module, PNP type
EC7-0016B 16-channel digital output module, PNP type
EC7-0808B 8-channel digital input/output module, PNP type

3 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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3 Product Parameters

3 Product Parameters

3.1 Common parameter

Interface parameter

Bus protocol EtherCAT
Bus interface 2 x M12, 4Pin, D-code, Blue
Electrical isolation 500 V

Number of /O stations

According to the master

Data transmission

medium

Category 5+ UTP or STP (STP recommended)

Transmission distance

<100 m (station to station)

Transmission rate

100 Mbps

Technical parameters

Configuration

Through the master

Power connector

2xM12, 5Pin, L-code, Red

. 18~36VDC
Electric power source - -
Reverse polarity protection
Us Total current Max: 16A
Us Current consumption | <35mA
UL Total current Max: 16A
UL Current consumption | 25mA

+ Sensor supply current
+ Load Output Current

Electrical isolation Yes

Between GNDs and GND

L

Weight 480g

Dimension 225x62x35.1Tmm
Operating temperature -25~+70°C
Storage temperature -40~+85°C

All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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3 Product Parameters

Relative humidity

95%, non-condensing

Protection class IP67

3.2 Digital parameter

Digital input

Product Model

EC7-1600A ‘ EC7-1600B | EC7-0808A | EC7-0808B

EC7-0016A

Rated voltage

24 VDC (£25%)

Number of signal 16
points

Input interface

8xM12, 5Pin, A-code

Signal Type NPN

PNP NPN PNP

"0" signal voltage 15~30V

-3~+3V 15~30V -3~+3V

"1" signal voltage -3~+3V

15~30V -3~+3V 15~30V

Input Filtering

None

Input Current

4 mA

Total sensor
power supply

Max: 2A (from U, )

Isolation method

Optocoupler Isolation

Isolated Withstand
Voltage

500 vV

Channel Indicator
Lights

Green LED light

Digital output

Rated voltage

Number of signal
points

Output interface

Signal Type

Load Type

Single channel
rated current

Total output

current

Port protection

Isolation method
Isolated Withstand
Voltage

Channel Indicator
Lights

24 VDC (£25%)

16

8xM12, 5Pin, A-code

NPN PNP

NPN PNP

Resistive loads, inductive loads

Max: 500 mA (from U, )

Max: 4 A (from UL)

Max: 8 A (from UL)

overcurrent protection

Optocoupler Isolation

500V

Green LED light
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4 Panel

4 Panel

4.1 Product mix

Name and function description

Bus interface

Power interface

System indicators

Channelindicator

1/Q interface

Channelindicator

1/Q interface

1/Q interface

1/0 interface

U U E
EC7-0808A

000000

\!

R N/A NA

Mounting holes

Network indicator

Bus interface

Power interface

1/Qinterface

1/Qinterface

1/ interface

1/ interface

Mounting holes

All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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4.2 Indicator light function

Name (of a Markings | Color | State of | State Description
thing) affairs
Network L/A1 Green | ON Establish a network connection
indicator IN Flashing | Network connection with data interaction
OFF No data interaction or exception
Network L/A2 Green | ON Establish a network connection
indicator OUT Flashing | Network connection with data interaction
OFF No data interaction or exception
System power | Us Green | ON Power supply is normal
indicator OFF The product is not powered up or the power supply
is abnormal
Load power UL Green | ON Power supply normal
indicator OFF The product is not powered up or the power supply
is abnormal
Operation R Green | ON Normal operation of the system
status indicator Flashing | 2Hz: the device is in Pre-OP state
RUN 1Hz: device is in Safe-OP state
OFF Device is in it or unpowered state
warning E RED ON Abnormal system operation
indicator Flashing | Device is down or slave is misconfigured
OFF System running normally or not powered up
Input Channel | OtoF Green | ON Module channels have signal inputs
Indicator OFF No signal input or abnormal signal input on module
channel
Output OtoF Green | ON Module channels have signal outputs
Channel OFF No signal output or abnormal signal output from
Indicator module channels

4.3 Bus Interface Definitions

Bus Interface Connection View (M12, D-code, Description of definitions
Hole End)
L 3 Pin functionality
O O TX+, data for transmission+

RX+, data for reception+

TX-, data for transmission-

RX-, data for reception-

o)
(o
Nlw ]| =

IN Bus OUT

7 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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4.4 Power Interface Definition

Power connector connection view (M12, L- Description of definitions

code, pin end & hole end)

2 1 1 5 Pin Functionality Core Color
@@ 1 +24V Us Brown
Os 5@ 2 0V GND, White
3 0V GNDs Blue
\ QX
1 2 4 +24V U, Black
5 PE Gray
IN Power OUT
4.5 1/0 Interface Definitions
1/0 Interface Connection View (M12, A-code, Description of definitions
Hole End)
Pin functionality Core Color
1 +24V UL /NC Brown
2 DI/DO B White
3 0V GND. Blue
4 DI/DO A Black
5 PE Gray

9 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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5 Installing And Connecting

5.1 External Dimensions

Outline specifications (in mm)

62 351
30 23,5

S0

39,9

225
213,7

25%3

75
—_— _— —_— -—ad
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5.2 Installation Environmental Requirements

To fully utilize the performance of the EC7 module and enhance its reliability, avoid installing it in the
following locations:

* location under direct sunlight

* Locations where ambient temperature or relative humidity exceeds module specifications

* Places with corrosive gas, flammable gas

» Places with acid, oil, chemical droplets

» Places where there are dust, iron chips, sparks splash

» Places where the module body is directly exposed to shocks and vibrations.

* Places with strong electric and magnetic fields, radiation and static interference

» Places with power lines and AC strong wires nearby

5.3 Module Installation

€ Please use screws of M4*22mm or above to fasten and install the module body.

| AAMARARAAAAAARA AN AN AA—
YA =
M\‘\\g'\\\ ‘y\l"!:‘,\ W\ £

- WAL AT
\ UL =

€ The mounting hole dimensions for the module are shown below.

. 213.7mm ,

LWy

& caveat

® The transparent cover on the module is the reserved cover for the rotary switch, which is fastened at
the factory, so please do not disassemble it to avoid damaging the IP67 protection level.
® Please fix the module correctly, if it is not fixed securely it may fail due to vibration.

11 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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5.4 Wiring instructions

5.4.1 Power connector wiring diagram

Us pezay T 05_

System power
supply

W

(OV)

(*
@

UI_ DC24V T 4 PE
Load power —
supply — e

& caveat

® |tis recommended that the system power supply and load power supply are powered by different
switching power supplies to ensure the stability of operation.

® Refer to the "Power Supply Rules" section for power supply rules.

5.4.2 1/0 interface wiring diagram

NPN Input NPN Output

) » olIB DOB

il

3-wire 2-wire
system system

12 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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PNP Input PNP Qutput

DOB

/1

—>
3-wire  2-wire
system  system

& caveat

® Please install the module's matching waterproof cap on the unused connector interface and tighten it
so as not to jeopardize the IP67 protection rating.
® Pin 1 of the PNP output connector is NC and pin 1 of the other types of connector is +24V U, .

13 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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6 Power Supply Rule

6.1 Direct power supply rules

The power supply for each module is connected directly from the switching power supply without
using the OUT connector. The total current consumption of each module's load power supply should be
< 8A.

US DC24V

System power
supply

UL DC24v

Load power
supply

The voltage drop in the power supply cable varies depending on the total current consumption of
the load power supply of the module and the cable material, the following table shows the voltage drop
when using our standard cables.

Total current Voltage drop at different cable lengths (V)
consumption of the Tm 3m 5m 10m
power supply (A)
8 0.64 1.12 1.60 2.72
7 0.56 0.98 1.40 2.38
6 0.48 0.84 1.20 2.04
5 0.40 0.70 1.00 1.70

14 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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6 Power Supply Rule

4 0.32 0.56 0.80 1.36
3 0.24 042 0.60 1.02
2 0.16 0.28 0.40 0.68
1 0.08 0.14 0.20 0.34

m Example of calculation of total module current consumption with direct power supply

For example, Module 1 is EC7-1600A, Module 2 is EC7-0808A, and Module 3 is EC7-0016A, and each

module is used as shown in the following table:

1/0 Ports Externally connected devices
Module 5
port Pin
name 1/0 Mode brand name norm
name Name
Pind DI (input current Current consumption:
in
4mA) . 30mA
Module 1 Port 1~8 - 3 Wire Sensors -
Pin2 DI (input current Current consumption:
in
4mA) 30mA
Pind DI (input current Current consumption:
in
4mA) . 30mA
Port 1~4 - 3 Wire Sensors -
. DI (input current Current consumption:
Module 2 Pin2
4mA) 30mA
Pin4 DO ) Load current: 500mA
Port 4~8 - solenoids
Pin2 DO Load current: 500mA
Pin4 DO ) Load current: 500mA
Module 3 | Port1~8 - solenoids
Pin2 DO Load current: 500mA

Calculate the total consumption current and the individual module calculation current as shown in the

table below:
Module Power Total Consumption Current calculation result
name supply type Calculation Items
System Module system side power consumption
power System consumption current | 35mA
supply Us
For all ports
Module 1 .
. (Sensor consumption current) + (Channel
Load power Module input current and . ) .
. input current * Number of input points)
supply Up sensor consumption current
= (30mA * 16) + (4mA * 16)
= 544 mA
System Module system side power consumption
power System consumption current | 35mA
supply U
Module 2 PPY =
. For ports 1~4
Load power Module input current and .
) (Sensor consumption current) + (Channel
supply Up sensor consumption current | . .
input current * Number of input points)

15
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= (30mA * 8) + (4mA * 8)
=272 mA
For ports 5~8

Channel Output Current * Number of

Load Output Current Output Points
= 500mA * 8
=4A
System Module system side power consumption
power System consumption current | 35mA
supply Us
For ports 1~8
Module 3
Channel Output Current * Number of
Load power .
Load Output Current Output Points
supply Up
= 500mA * 16
= 8A

In summary, the current consumption of each module is as follows:

* For the system power supply Us, each module consumes a current of 35mA.
 For the load power supply U, :

The load power supply UL for module 1 (EC7-1600A) consumes 544 mA, which is less than the
module load power supply UL maximum current of 8A.

The load supply U, for module 2 (EC7-0808A) consumes 272 mA + 4A = 4.272A, which is less than
the module load supply UL maximum current of 8A.

The load power supply UL of module 3 (EC7-0016A) consumes 8A, which is equal to the module
load power supply UL maximum current of 8A.

In this example, the requirement is satisfied because the total consumption current total of each module

satisfies the sum of the module load power supply consumption current < 8A.

6.2 Tandem power supply rules

Modules are powered in series through the OUT interface, the sum of the consumption current of
the load power supply of each module should be <8A, and the sum of the consumption current of the
system power supply and load power supply of all modules should be <16A.

16 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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US DC24V

System power
supply

UL pcaav

Load power
supply

When power is supplied in series, the module will have the consumption current of the series-
connected module flowing inside the module, thus generating a voltage drop in the internal circuit of
the module. The voltage drop in the power cable varies according to the total consumption current of
the load power supply of the module and the cable material, the following table shows the voltage drop

when using our standard cable.

Total current Voltage drop in the Voltage drop at different cable lengths (V)
consumption of the internal circuit of the
power supply (A) modaule (V) 1m 3m >m 10m
16 0.64 1.28 2.24 3.20 5.44
15 0.60 1.20 2.10 3.00 5.10
14 0.56 1.12 1.96 2.80 476
13 0.52 1.04 1.82 2.60 442
12 0.48 0.96 1.68 240 4.08
11 0.44 0.88 1.54 2.20 3.74
10 0.40 0.80 1.40 2.00 3.40
9 0.36 0.72 1.26 1.80 3.06
8 0.32 0.64 1.12 1.60 2.72
7 0.28 0.56 0.98 1.40 2.38
6 0.24 0.48 0.84 1.20 2.04
5 0.20 0.40 0.70 1.00 1.70
4 0.16 0.32 0.56 0.80 1.36
3 0.12 0.24 0.42 0.60 1.02
2 0.08 0.16 0.28 0.40 0.68
1 0.04 0.08 0.14 0.20 0.34
& caveat

17 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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® The sum of the current consumption of the load power supply of each module for each module shall
be < 8A.

® As shown in the above figure, the total consumption current of the system power supply and load
power supply of all modules in series should meet the rule of "1+2+3" < 16A.

m Example of calculating the total current consumption of a module when powered in

series

For example, if module 1 is EC7-1600A, module 2 is EC7-0808A, and module 3 is EC7-0016A, the
usage of each module is the same as in the "Example of Calculating the Total Consumption Current of a

Module When Directly Supplied with Power".

Calculate the total consumption current:
Us = 35mA + 35mA + 35mA = 105mA
UL = 544mA + 4.272A + 8A = 12.816A
In this example, since the total current consumption of system power supply Us and load power
supply U of all modules satisfies the rule of "1+2+3" < 16A, the requirement is met.

& caveat

® For series power supply mode, if the sum of system power supply Us consumption current or load
power supply UL consumption current exceeds 16A, please change some modules to direct power
supply mode to ensure that the sum of system power supply Us consumption current or load power

supply UL consumption current < 16A.

18 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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7 Use

7.1 Configuration Module Applications

7.1.1 Application in TwinCAT3 software environment

1‘

2\

19

Preliminary
® hardware environment
» Module Model EC7-0808A
A computer with pre-installed TwinCAT3 software
Shielded cables for EtherCAT

One switching power supply

vV V V V

Device Configuration Files
Configuration file access: https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow "5. Installation and Wiring".

Preset Profiles
Place the ESI configuration file (Solidotech EC7 V2.0.3.xml) in the TwinCAT installation directory
under "C\TwinCAT\3.1\Config\lo\EtherCAT" as shown below.

<« Windows (C:) » TwinCAT » 3.1 » Config » lo > EtherCAT v D 2
i - fEm s

) s s v e e
| Beckhoff EPP7x0xx.xm 2016/12/2210:57 XML 3244
"] Beckhoff EQTxxx.xml 2015/11/12 14:24 XML 24
] Beckhoff EQ2x0cxml 2016/11/23 10:42 XML 324
] Beckhoff EQ3x0xml 2016/11/2211:22 XML 324
| Beckhoff ERTxox. XML 2016/11/21 15:46 XML 384
| Beckhoff ER2x0x XML 2016/11/21 14:32 XML 3244
| Beckhoff ER3x0¢XML 2017/6/9 13:35 XML 24
] Beckhoff ER4x0cxml 2016/11/2212:58 XML 324
] Beckhoff ERSxm.xml 2016/3/1411:52 XML 324
| Beckhoff ER6xxxx.xml 2016/3/1411:52 XML 3284
| Beckhoff ER7x00x.xml 2016/11/2212:14 XML 3244
| Beckhoff ER&xocxml 2016/3/1411:52 XML 24
| Beckhoff EtherCAT EvaBoard.xml 2015/2/412:57 XML 3284
.| Beckhoff EtherCAT Terminals.xml 2015/2/412:57 XML 3R
| Beckhoff FB1XXXxml 2017/5/2412:26 XML 384
] Beckhoff FCxooxml 2015/2/412:57 XML 3244
] Beckhoff ILooc-B110.xml 2015/2/412:57 XML 3284
| Solidotech EC7_V2.0.3.xml 2022/12/30 16:59 XML 3284

All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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3. Scanning device
a. Run the TwinCAT3 software
Click on the TwinCAT icon in the lower right corner of the desktop and select "TwinCAT XAE (VS
xxxx)" to open the TwinCAT software as shown below.

@ About TwinCAT... \

[0« ]| TwinCAT XAE (VS 2013)

Tools » ‘
4% Realtime Settings...

Router

System

b. Create Project
Select "New TwinCAT Project", in the pop-up window, "Name" and "Solution name" correspond
to the project name and solution name respectively. In the pop-up window, "Name" and
"Solution name" correspond to the project name and solution name respectively, and "Location”
corresponds to the project path, these three items can be selected by default, and then click
"OK", the project is created successfully, as shown in the following figure.

j New TwinCAT Project Get Started | Beckhoff News
E New Measurement Project... : . .
What's New in TwinCAT 3
I New Project ? x
E b Recent |.NET Framework 4.5 v| Sort by: |Defau|t v| i* 1= | Search Installed 2
4 Installed - Twl :
g TwinCAT XAE Projec... TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
i Click here to go online and find templates.
i
Name: [TwinCAT Projecti |
Location: |D:\wor|-c5pace\TwinCAT Project v|
Solution name: TwinCAT Projectl Create directory for solution

Cancel

20 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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c. Scanning device
After creating the project, right-click on the "Scan" option under "I/O -> Devices" to perform a
slave device scan, as shown in the following figure.

Solution Explorer v I X
@ o-g =
Search Solution Explorer (Ctrl+;) P~

fa] Solution "TwinCAT Project1’ (1 project)
4 oll TWinCAT Project1
> @l SYSTEM
MOTION
& rLC
| SAFETY
C++
& 1o

&’ Mappings O Add New Item... Ins
‘a0 Add Existing Item... Shift+Alt+A

Export EAP Config File
“§ Scan

aste trl+V

Check the "Local Connection” box, as shown in the following figure.

1 new I/O devices found X
1Device 2 [EtherCaAT] L1k [Realek PCle GBE Family Controller]] | oK I
Cancel
Select Al
Unzelect Al

Select "Yes" for "Scan for boxes" and "Yes" for "Activate Free Run". ", as shown in the figure
below.

21 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.
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Microsoft Visual Studio Microsoft Visual Studio

0 Scan for boxes o Activate Free Run

E(Y) (M) (Y BN

After scanning the device, you can see TwinCAT in "Online" in the "OP" state, and you can
observe that the RUN lamp of the slave device is always on, as shown in the figure below.

P’
G]| © I§|—|| . General EtherCAT DC  Process Data Online
Search Solution Explorer (Ctrl+;) Poid

. N . . State Machine
faJ Solution 'TwinCAT Project1' (1 project)

4 &l TWinCAT Project1 Bootstrap
b @l SYSTEM Current State:

MOTION Pre-Op Safe-Op
PLC Requested State:
U SAFETY Op Clear Error
E C++
4 &lo DLL Status
4 ‘}E Devices
4 7= Device 2 (EtherCAT) Port A:
+0
Image-Info
> 2 SyncUnits No Carrier / Closed
2 Inputs
> W Outputs No Carrier / Closed
> @ InfoData
b § Box1(EC7-0808A)

:3 Mappings File Access over EtherCAT

Download... Upload...

4. Data interaction

22

Digital input operation for each channel:
Take channel Input[4] input as an example, if the slave device input channel Input[4] has a valid
voltage input, it can be observed in "Digital Input[0...7]" on Box 1 in TwinCAT, as shown in the figure

@ -8 &= Variable Flags Online
Search Solution Explorer (Ctrl+;) P~

&7 Solution ‘TwinCAT Project1' (1 project) Value: 16

<l AT Pojct! New Value: Force Release
] MOTION
E PLC Comment:
L SAFETY
fd c++
4 @Fio
4 "% Devices
4 ™= Device 2 (EtherCAT)
*® |mage
*® Image-Info
b 2 SyncUnits 16
-3 Inputs
> @ Outputs
b
4

& InfoData
§ Box 1(EC7-0808A)
4 Inputs

2 Digital Input[0.7]
4 W Outputs

B~ Digital Output[0.7]
b Bl WcState
> @ InfoData

below: &% Mappings

Note: Convert 16 (0x10) to binary as 00001000b, 8 bits correspond to 8 channel inputs, when a valid
voltage is input, the corresponding bit is set to 1.

Digital output operation for each channel:
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Take channel Output[0] input as an example, if you want the slave device to output digital output
channel Output[0] output, you can in TwinCAT Digital Output[0...7] corresponding to the "Online",
left click on "Write", in the corresponding dialog box "Dec" enter the value "1", you can see the
corresponding channel light on the slave device, as shown in the figure below. "Write", enter the
value "1" at "Dec" in the corresponding dialog box, and you can see the corresponding channel
light on the slave device, as shown in the following figure.

G}l o- El—" *|=- Variable Flags Online
Search Solution Explorer (Ctrl+;) P~
= I . . . Value: ‘1 ‘
vl Solution "TwinCAT Project1’ (1 project)
: ;dlE‘Q\GSTEUOJECH New Value: Force... Release
= moTION
pLC Comment| Set Value Dialog X
SAFETY
EC+* Dec: ‘ | oK |
4 "5 Devices
4 =% Device 2 (EtherCAT) Float L ]
*" Image
*® Image-Info
b 2 SyncUnits Bool 0 1 Hex Edit i
4 Inputs [
b .Ogtputs Binay |01 | [
P @ InfoData Bit Size O1 @8 O Os2 Os4 O2 [
‘.BOX‘I(EC?’UBUBA) ‘\\\\I\\\\\\\I\\\\\\I\\\\\7
4 Inputs
¥ Digital Input[0..7]
4 W Outputs
E- Digital Output[0.7]
b @ WcState
b @ InfoData

"." Mappings
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7.1.2 Application in CODESYS V3.5 software environment

1. Preliminary

® Hardware environment
» Module EC7-0808A
> A computer with CODESYS V3.5 pre-installed, CODESYS Control Win V3 - x64 SysTray
software
> Shielded cables for EtherCAT
» One switching power supply
> Device Configuration Files

Configuration file access: https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow "5. Installation and Wiring".

2. Installing a device configuration file
a. Loginto CODESYS.
Select "Tools -> Device Repository".
c. Click "Install", select the relevant XML file to install, the file format is Solidotech EC7_V2.0.3.xml.
Successful installation, the display shows "Device xxxx has been installed to the device
repository”, as shown in the following figure.

¥ Device Repository e

Location | System Repository ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

String for a fulltext search Vendor: | <all vendors> v Install...

Name ~ Uninstall

= Ll Nanjing Solidot Electronic Technology Co., Ltd Export..
= EC7 IO Modules

N EC7-0016A (16-Output,NPN,0.54)
W EC7-00168 (16-Output,PP, 0.54)
B EC7-0808A (8-InOut,NPN,0. 5A)
N EC7-0808B (8-InOut,PNP,0.54)
N EC7-1600A (16-Input,NPN)
N EC7-16008 (16-Input,PNP)

+ | XB6 Series Fieldbus v

< >
Details...

ﬂ D:\Solidotech EC7_¥2.0.3.xml
€ Device "EC7-0016A (16-Output,NPN,0. 5A)" installed to device repository.
@ Device "EC7-0016B (16-Output,PNP,0.54)" installed to device repository.
& Device "EC7-1600A (16-Input,NPN)" installed to device repository.
€@ Device "EC7-16008 (16-Input,PNP)" installed to device repository.
& Device "EC7-0808A (8-InOut,NPN,0.5A)" installed to device repository.
@ Device "EC7-08088 (8-InOut,PNP,0.5A)" installed to device repository.

Close
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3. New construction

Click "File -> New Project" as shown below.

| =] New Project

Categories Templates

- Libraries
~{_Jl Projects .' =

Empty project HMI project Standard Standard
project project w...

liT_u_.'l

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name |Untitled |

Location [C:‘J.Jsersug}'lg\Dacuments

4, Scanning network

a. To start the PLC with "CODESYS Control Win V3 - x64 SysTray", locate "CODESYS Control Win V3
- x64 SysTray" in the lower right hand corner of the computer and Right-click on "CODESYS
Control Win V3 - x64 SysTray" in the lower right corner of the computer and select "Start PLC".

b. Double-click "Device (CODESYS Control Win V3 X64)" in the left navigation tree of CODESYS, and
click "Scan for Networks".
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C.
ol

| Communication Settings Scan Network... | Gateway ~ | Device ~

Select the device and choose the correct controller network path as shown below.

Applications

Backup and Restore

Files . ° .
Gateway
Log
Gateway-1] v 0000.8194] (active] ~
PLC Settings 1p-Address: Device Name:
localhost PC-202307051559
PLC Shell X
Port: Device Address:
1217 0000.8194
Users and Groups
Target ID:
4
Access Rights 0000 0oo
Target Type:
Symbol Rights 4096
Target Vendor:
IEC Objects 35- Smart Software Solutions GmbH

Task Deployment
Status

Information

Add EtherCAT Master

Right-click "Device(CODESYS Control Win V3 X64)" in the left navigation tree of CODESYS, click
gt; Master -> EtherCAT Master" and add it. gt; Master ->

"Add Device", select "EtherCAT -&
EtherCAT Master" and add it.

Target Version:
3.5.15.10

Fle Edit View Project Build Online Debug Tools Window Help
DS E & e LA R RN T
e v x @o Name |EtherCAT Master
=) Unoted: v I Ackion
= (@ Device (CODESYS Conpeatitinsi2 e Communicatia (@) Append device O Update device
% Cut
= &} PLC L
J‘]o ogic | Copy ions | |[String for & fulitext search Vendor | <Al vendors> 2od
= Apphication
9 ooy va Paste andR( || Name Vendor Version  Desi®
[8] Pic_prg (X Delete = (@ reldouses
= (@ raskconff  Refactoring » + o CANbus
= & ManT = pe¥ EtherCAT
b 2 Properties... =
) r = pex Master
t Add Object » hings (1) EtherCAT Master 35 - Smart Software Solutions GmbH ~ 3.5.15.0  Ether
) Add Folder... (@ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH ~ 3.5.15.0  Ether
[ Add Device... y + BB Ethernet Adapter
it + -
Update Device... hhdGro EtherNet/IP
() Edit Object + (3} HomesBuiding Automation "
Edit Object with... Rights| || < >
Edit 10 mapping o [ Group by category [] Display all versions (for experts only) [] Display outdated versions
Import mappings from CSV... @ name:EtherCAT Master
Export mappings to CSV... jects. Vendor: 35 - Smart Software Solutions GmbH
% Online Config Mode... Categanies: M =
ploym Version: 3.5.15.0 -
Reset Origin Device [Device] Order Number: -
e Description: EtherCAT Master...,
Simulation
Information
Append selected device as last child of
Device
@  (You can select another target node inthe navigator while this window is open.)
lose
52 Devices | Pous

Configuring the EtherCAT Master

Double click on "EtherCAT Master(EtherCAT Master)" in the left navigation tree to open the right
main menu, click on the "Browse" button and select Ethernet.
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Devices. -3 x (@ Device [ EtherCAT Master x
= [ Untitledt ]
= () Device (CODESYS Control Win V3 x64) Ganeral [ Autoconfig Master/Saves EtherCAT. ™
= B PLcLoge
“o o Sync Unit Assignment EtherCAT NIC Sefting
(D Lirary Manager Log Destination address (MAC) Fr#FFFFF-FF F7F [ABroadeast  [] Enable redundancy
8] PLc_pme pre) Source address (MAC) (000000000000 |
= @ Tosk ton EtherCAT /0 Mapping
Network Name
& EtherCAT Task (IEC Tasks)
= @ MainTask (IEC Tasks) Select Network Adapter
&) ric G
(T EtherCAT _Master (EtherCAT Master) MAC address  Name Description
Realtek FCIa GHE Fanily Controller
CBARI062653  LLAT 1 Resltak FCTa GBE Fanily Controller
GOERISTRON  BFFGER Blustooth Davice (Fersonal Area Network)

GOESZESTBOOC  \Device\NFF_{ED4OF64A~4C0S~44SB-AT2C-0131ESTEC612]  Microsefr
GZESZESTBOOC  \Dewice\NFF_{6634D0A6-714F~4C04-BABS—~4635037E2ECZ]  Microseft
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7. Scanning device
a. Before scanning for the first time, you must log in the program to PLC, right-click
"EtherCAT_Master(EtherCAT Master)" in the left navigation tree to select the scanning device,
after scanning to the corresponding device, select the module, click "Copy to project”, as shown
below. After scanning the corresponding device, select the module and click "Copy to Project”, as
shown in the following figure.

Devices v 2 x @ Device (4] EtherCAT_Master x
= @) unbtieds =
4 General Autoconfig Master/Slaves - —
3 Device [comectd] (CODES'S Control Win V3 x64) ’ EtherCAT.
= 80 PLc Loge Sune tinit
= £ Application [run] Scan Devices [m} X
(D Lbrary Manager
8] PLc_pre PRe) Sounned Devices
= (@8 Task Configuration Device name _ Device type Alias Address

& EtherCAT Task (IEC-Tasks)
= & ManTask (IEC-Tasks)
@) pc_prG
A (] EthercAT_Master (EtherCAT Master)

Assign Address 0 O

|5 Devices | ) Pous

b. After successful copying, it is shown below.

Devies K] @ e | EheCAT Master ) EC7_0808A x
= (3 tnoseds =]
° Geners address addtionsl
- 3 Devee kcommected] (CODESTS GontrolWin V3 64) | : ! EthereATS
- @ acu Autatacsaeess 7 T T — -
€ Loz Process Data
- ) Application [run] | EtherCAT address
) oy e i Distributed Clock
18] Pic_pra pr)
& @ Tk Contpraten EthercaT EC Obpects Diagnostics
& EthercaT_Task (EC-Tasks) Sata Curent State

= 5 @ ManTask (EC-Tesks)
&) ac pre informaticn
= A EtercaT Mastr (EtherCAT Master)
- ECT_0B0BA (ECT-080BA (8-InOut,NPN,0.54))

8. Test 10 Module
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a. To configure the IO module bus mode, click "Online -> Exit" in the menu bar to exit the PLC, as
shown in the following figure.

Fle Edit View Project Build | Online | Debug Tools Window Help
Alt+F8

NEH & o ~ & BM X|% Logn Application [Device: PLC Logic] ~ ©% O , g % [ % ® v
[ togout Cul+Fe
’ eate Boot Application o
load
= ) Unsted? ?c’"" °f
~ 3 Devie [comected] (CODESYS Col nline Change Autoconfig Master/Slaves EtherCAT
3 Source Download to Connected Device
e EtherCAT NIC Sett
- € Application [run] | Muliple Download.. o oy
) Lrary Manager et W Destination address(MAC) FF 7 £F FF #F 57 Broadcast Enable redundancy
(8] pLc_prG (RG) Reset Cold Source address (MAC) Browse...
S5 Task Condgratin Reset Origin Network Name UAR
© EtherCAT Task (1 MAC Select net
1 s Simylatior by MAC Select network by name
¢ | Security ’
S Bncems | - 4 Distributed Clock Options
= A\ [ [EthercaT_Master EthercAT Qperating Mode »
== £C7_0808A (EC7-0808A (8-InOUtNPN,0.58)) | | oo Cydle time 4000 3 [P
Syncoffset |2 SES
Syncwindow |1 S
Diagnostics message  No slaves in configuration: prepared for scan for devices
Bus load %
< >

& Devices | Pous

b. Check "EtherCAT I/O Mapping" in the menu folder of the module EC7-0808A.
¢. Inthe "Always update variables" menu at the bottom right corner of the page, select the "Enable
1" mode, as shown in the following figure.

Fle Edt View Project Buld Onine Debug Took Window Help

NE R e MRS N U B e (5| Applation [Devie: PC Logil ~ & &1 ) m % ™|
Devces 8 %[ oo | eoecieme | mm rcr_os0sa x e
=3 trowet |
eneral Fir Filter w al * 4 Add FB fo
= 8 Devee (co0ESYS Cankol 3364 | ceet nd Show all
* @4 nciose Vriable Mepping  Chennel Address Type | Unit  Description
= © Appheation “ T L Otal D, 7]
[ Jren— “v Dowipu.7]  %BO  USKT gt It ]
1) e o0
8 kot | Evecar e otecs

& cowrcar Tk (e )
& & Mk g Tede) |
&8 pic e | tomation
= Emercar Mastr EercAT Master) !
= 7 o0 70908 BnuL0.5A)

| s

e

d. Log back in and run the software and test the module as shown below.

file Edit Vew Project Build Online Debug Tools Window Help

iFd & LR I - 7" | | Application [Device: PLC Logic] = 4 € , o % LR

Devices > 8 X | [ Device @ EtherCAT Master - EC7_DBOBA X

=5 tnosedts ~

2 3 Device romected] (CODESYS Control win V3 xsd) | | °7% Exd Filter_Show all - Addl FB for IO Channel—_~7.Ga to Instance
= Bl PLcLogic ) Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
- () Application [run] "y Dgital Outputf0..7]  %Q80 uswT 1 Digital Outputfo..7]
) ey Manager EtherCAT 10 Mapping ) Digital Input{0..7] B0 USNT 16 Diital Irput(o..7]
[8) #c_prc pra)
= roa covuraaen EmerCAT IEC Objects

@ EtherCAT Tosk (EC Tosks)
= @ ManTask (EC Tasks)
& acers Infemation
(5 etercAT_Master (EtherCaT Master)
—EC7_0608A (ECT-0808A (B-InDut NP0 54

staws

ResetMapping | anwoys updatevarisbles | Enabled 1 (use bus cycle task if ot used n any task)

# = Create new variable % =Mapto existing variable

|2 Devess [Ypous

29 All rights reserved © Nanjing Solidot Electronic Technology Co., Ltd.



EC7 Series Integrated I/O User's Manual 7 Use

7.1.3 Application in Sysmac Studio software environment

1. Preliminary
® hardware environment
» Module Model EC7-0808A
» One computer with Sysmac Studio software pre-installed
» One Omron PLC
This description is based on model NJ301-1100 as an example.

> Shielded cables for EtherCAT

One switching power supply

A4

> Device Configuration Files
Configuration file access: https://www.solidotech.com/documents/configfile

® Hardware configuration and wiring
Please follow "5. Installation and Wiring".

® Computer IP requirements
Set the IP address of the computer and the IP address of the PLC to make sure they are on the

same network segment.

2. New construction
a. Open the Sysmac Studio software and click the "New Project" button.

{3 Project Properties

Project name [
Author Eag
Comment

Type Sandard Progect

"33 Select Device
Gategory {Controtier

in Emulation Mode

* Project name: Customize.
» Select device: "Device" selects the corresponding PLC model, and "Version" recommends
selecting V1.40 and above.

b. Once the project properties have been entered, click the Create button.
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c. Click "Controller -> Communication Settings" in the menu bar, select the method to be used
every time you connect to the controller when you are online, and enter "Remote IP Address" as
shown in the following figure.

B communications Setup - a X

¥ Connection type
Select a method to connect with the Controller to use every time you go online.

@ Direct connection via Ethernet

@ Remote connection via USB

© Ethernet connection via a hub

@ Select one method from these options at every online connection.
Ml Direct connection via Ethernet
M Remote connection via USB
K% Ethernet connection via a hub

¥ Remote IP Address

Specify the remote IP address.

192.168.250.1

USB Communications Test | Ethernet Communications Test
PPt

¥ Options

K4 Confirm the serial ID when going online.

K4 Check forced refreshing when going offline.
¥ Response Monitor Time

Set the Monitor Time in the communications with the Controller.( 0sec)
e jently large value when connecting to the Controller via multiple networks, such as VPN connection.

d. Click "Ethernet communication test", the system shows that the test is successful.

3. Installation of XML files
a. Expand "Configuration and Settings" in the left navigation tree and double-click on "EtherCAT".
Right-click on "Master Device" and select "Show ESI Library" as shown below.

1 ,
X @B 5 5 A % 2 | 2 |

Multiview Explorer

|new_Controller 0 v

Calculate Transmission Delay Time of the Master

Import Slave Settings and Insert New Slave

Clear All Settings

fospyESiwben |
Export Configuration Information
Output to ENS File
o o] Export All Couplers’ /O Allocations
Description Assign Drives to Axes
Safety Related PDOs Batch Setting

¢. In the pop-up "ESI Library" window, click the "Install (file)" button, select the XML file path, click
the button "Yes" to complete the installation.
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Omron 3G3AX-MX2-ECT

Omron 3G3AX-RX2-ECT

Omron 3G3AX-RX-ECT

Omron CJTW-ECTxx

Omron E3BNW-ECT

Omron E3X-ECT

Omron EJIN-HFUC-ECT

Omron FHV7x-xc000x

Omron FH-0000-x

Omron FQ-MS12x-x-ECT

Omron GRT1-ECT_Ver2_0

Omron GX-Analog 10

Omron GX-Digital 10 The selected ESl files will be installed.
Omron GX-Digital 10-T Do you want to continue?
Omron GX-Encoder

Omron GX-10-Link Solidotech ECTﬁVE.O.:%.Xm'
Omron GX-JC

Omron GX-JC06-H

Omron NX_Coupler

Omron R88D-1SAN02H-ECT 1 |:
Omron R88D-1SAN04H-ECT

Omron R88D-1SANO8H-ECT

Omron R88D-1SAN10F-ECT

Omron R88D-1SAN10H-ECT

Omron R88D-1SAN15F-ECT

Omron R88D-1SAN15H-ECT

Omron R88D-1SAN20F-ECT

Omron R88D-1SAN20H-ECT

Omron R88D-1SAN30F-ECT

Omron R88D-1SAN30H-ECT

Omron REEND-1SNOH-FCT

Install (File) Install (Folder) Close

4. Adding devices and setting node addresses
There are two ways to add devices: online scanning and offline adding, this note is introduced with
online scanning as an example.

a. Click the online button on the toolbar, right-click on "Master Device", click and select

"Compare and Merge with Physical Network Configuration”, as shown in the following figure.

taT Calculate Transmission Delay Time of the Master

] oo ]

Write Node Address

| Jcompare and Merge wath Actual Network Configuration | |

Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information
Display Packet Monitor

Display ESI Library

[

b. Inthe Compare and Merge with Physical Network Configuration pop-up dialog box, click Show
Write Slave Node Address Dialog Box, as shown in the following figure.
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B Compare and Merge with Actual Network Configuration — | Pt

The actual network configuration has a slave whose node address is invalid.
Open the Display Write Slave Node Address Dialog and correct the node address.

[ Slave I Error information I
0 : EC7-0808A Rev:0x00000001 Node address is outside the range.

Display Write Slave Node Address Dialog Stop

¢. Inthe Set Node Address dialog box, click the value under Set Value to enter the node address,
and then click the Write button, as shown in the following figure.

B slave Node Address Writing - O X

Present valuelSet valuelActual network configuration

= “ Master
] !_I EC7-0808A Rev:0x00000001

Node addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases, the

addresses set here are applicable.

Write Cancel

d. After writing, a re-power prompt will pop up, as shown in the following figure, click the "Write"
button, and then follow the prompts to reboot the power from the device.

B slave Node Address Writing * | @ slave Node Address Writing x

Node addresses are written to the slaves. -
Writing node addresses to slaves was successfully completed.

Cycle the power supply to the slave to reflect the settings.

Write Cancel
e. Right-click "Master Device", click and select "Compare and Merge with Physical Network

Configuration”, a dialog box will pop up, click "Apply Physical Network Configuration®, as shown
in the following figure.
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B Compare and Merge with Actual Network Configuration

Node AddressINetwork configuration on § Node addres: figuration

f. Click the "Apply" button in the pop-up dialog box, as shown below.
B Apply actual network configuration X

Do you want to execute Apply actual network configuration?

Apply Cancel

g. After the topology application is complete the dialog box is closed and the module is displayed

in the Network Setup screen as shown below.

Multiview Explorer

new_Controller 0 v
= lll Master
E0D1
EC7-0808A Rev:0x00000001

L1 Node1 : EC7-0808A (E001)

» = CPU/Expansion Racks

< 1/0 Map
» @ Controller Setup
» i+ Motion Control Setup

& Cam Data Settings

» Event Settings

& Task Settings

F4 Data Trace Settings

g osenng |
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5. Download configuration to PLC

a. Click the button "Controller -> Transmit in (A) -> Transmit to Controller (T)" in the menu bar, as
shown in the following figure.

File Edit View Insert Project Controller Simulation Tools Window Help

Offline CtrleShiftsw

Synchronize.. culem [ Temmame Value

Transfer.. *  ToController. Cil+T
o +  From Controller... Ctrl+Shift+T Movial nama) ftar

Master

Stop Monitering

Set/Reset »
Forced Refreshing »
MC Test Run »
MC Monitor Table...

CNC Coordinate System Monitor Table »

SD Memory Card...
Controller Clock...
Release Access Right..
Update CPU Unit Name...

Security -

for the master.

b. Download the configuration to the PLC as shown in the figure below. After the download is
complete, power needs to be reapplied.
Transfer to Controller
The following data will be transferred.

- Configurations and Setup
EtherCAT, CPU Rack, /O Map, Controller Setu
Motion Control Setup, Cam Data™" = Feee
Task Settings
. Downloading...
- Programming =
POUs, Data, Library

— Options

[ Clear the present values of variabl

] Do not transfer the POU program C insferred when this option is changed.
] Do not transfer the following. (All items are not transrerrea.y

- NX Unit application data on the CPU Rack and EtherCAT slave backup parameters.
- Unit operation settings and NX Unit application data on Slave Terminals.

Do not transfer the EtherNet/IP connection settings (i.e., tag data link settings).
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Test 10 Module

After restarting the power, you can see the PLC is running mode in the lower right corner, double
click "1/0 Mapping" in the left navigation tree, you can monitor the input/output signals and force
them to be output, as shown in the following figure.

v oousn

usNT D

Digital input operation for each channel:

Take channel Input[4] input as an example, if the slave device input channel Input[4] has a valid
voltage input, it can be observed in "Inputs_Digital Input[0...7]" in "I/O Mapping" as shown in the
figure below. in the "I/O map", as shown in the figure below.

RAW | Data Type | Value Variable Variable Comment Variable Type

W USINT

decimal @ Unsigned decimal

Note: Convert 16 (0x10) to binary as 00001000b, 8 bits correspond to 8 channel inputs, when a valid

voltage is input, the corresponding bit is set to 1.
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Digital output operation for each channel:

Take channel Output[0] input as an example, if you want the slave device to output digital output
channel Output[0] output, you can write "1" at "Value" on Outputs_Digital Output[0...7], and you
can see the corresponding channel light on the slave device as shown in the figure below. You can
write "1" at the "value" of Outputs_Digital Output[0...7], and then you can see the corresponding
channel light on the slave device, as shown in the figure below.

_Edit Miew Insert Project Gontroller Simulation - Tools Window Help-

Multiview Explorer

new_Controller 0 v

Nodel

¥ § CPU/Expansion Racks
Buitin|/C . Built-in |/O Settings
OptionBo: Option Board Settings
NXBusMa b NXBus Master
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8 FAQ

8.1 Failure to find a device in the software

1. Confirm that the ESI profile is installed correctly.
2. Confirm that the ESI profile, version is accurate.
3. Whether to restart the Twin CAT software after installing the ESI profile.

8.2 Failure to start operation of a device

Confirm whether the project is established correctly.
Confirm the relevant setting of the node station number.
Make sure if the power supply is normal.

EtherCAT The communication line is normal.

vk W=

Re-power the device after changing from the device node address.
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