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Safety

Intended Use

This manual describes decentralized input and output modules used for connection to an industrial network.

Installation and Start-up

Notice: Installation and start-up may only be performed by trained specialists. Qualified personnel are persons familiar with the
installation and operation of the product and who have the qualifications required for this work. Damage caused by unauthorized
operation, illegal use, or improper use is not covered by the manufacturer warranty. The equipment operator is responsible for ensuring
compliance with the applicable safety and accident-prevention regulations.

Corrosion Resistance

Notice: FNI modules generally have good chemical and oil resistance. When used in corrosive media, such as media containing high
concentrations of chemicals, oils, lubricants, coolants, or other substances with very low water content, the compatibility of the
medium with the application materials must be checked and confirmed in advance. If module failure or damage is caused by such
corrosive media, defect claims cannot be made.

Dangerous Voltage
Notice: Disconnect all power supplies before using the device.

General Safety

Category Safety Requirement

Commissioning and inspection Read the user manual carefully before commissioning.

If defects or equipment faults cannot be corrected, operation of the device must be stopped to

Fault . .
autts prevent possible damage caused by unauthorized use.

This device is an EMC Class A product and may generate RF noise. The owner/operator must

Obligations of the owner/operator . . . . .
take appropriate preventive measures when using this device.

The system must not be used in environments where personnel safety depends on the function of

Intended . . .
fended use the device. Intended use can only be ensured after the housing has been completely installed.

The device may only be used with a matching power supply, and only applicable dedicated cables

Power and cabling may be connected

The manufacturer warranty and limited liability statement do not cover damage caused by
Warranty and limitation of liability unauthorized modification, improper use, or use, installation, and operation not in accordance
with this user manual.
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1.1 Module Overview
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1 Getting Started

Note: The coupler is supplied as standard with one non-removable 16-point NPN/PNP digital input module to form the minimum
usable system.

No. Type Model Order Code
1 PROFINET bus coupler FFC PNT-10F-916-P20 EF9300
1 EtherCAT bus coupler FFC ECT-10F-916-P20 EF9100
1 Modbus-TCP bus coupler FFC MBT-10F-916-P20 EF9700
2 16-point NPN/PNP digital input module FFC BUS-10F-916-P20 EL1016
3 4-point NPN digital output module FFC BUS-22N-904-P20 EL2224
4 8-point NPN digital output module FFC BUS-22N-908-P20 EL2228
5 16-point NPN digital output module FFC BUS-20N-916-P20 EL2016
6 16-point PNP digital output module FFC BUS-20P-916-P20 EL2019
7 4-channel analog input module FFC BUS-723-904-P20 EL3174
8 4-channel analog output module FFC BUS-713-904-P20 EL4074
9 4-channel RTD temperature detection module FFC BUS-762-904-P20 EL3204
10 4-channel thermocouple temperature detection module FFC BUS-784-904-P20 EL3314
11 4-channel I0-Link master module FFC BUS-510-904-P20 EL6224
12 Power relay module FFC BUS-640-900-P20 ELP000
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1.2 Mechanical Connection

During module installation, the DIN rail lock at the bottom of the module can be securely mounted on a 35 mm DIN rail. Align the
module with the notch, push the module toward the DIN latch, and place the module onto the DIN rail.

1.3 Electrical Connection

For the FFC Series blade module, this module and one expansion module form a minimum slave control system. The module is
shipped with one digital input module.

1.3.1 Power Interface

Pin Function
1 24V

2 24V

3 ov

4 ov

PE PE

PE PE

One group of power supply terminals is provided and divided into four wiring terminals. Any terminal in the same network can be
connected, making cascading power distribution convenient.

1.3.2 Network Interface (RJ45)

Item Specification
Data link layer Ethernet II, IEEE 802.3
Interface type 100BASE-TX
Transmission rate 100 Mbps
RJ45 pin 1 Tx+ transmit data
RJ45 pin 2 Tx- transmit data

8 I RJ45 pin 3 Rx+ receive data
RJ45 pin 6 Rx- receive data
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2.1 Coupler Parameters
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2.1.1 Mechanical Data
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2 Technical Data

76.5

Item

Specification

Power interface

Terminal connection

Dimensions (W x H x D)

111.5 mm x 48 mm x 76.5 mm

Installation type

35 mm DIN rail

Power interface type

Push-in terminal

2.1.2 Operating Conditions

Item Specification
Ambient temperature (operation) -25°C ... +55°C
Ambient temperature (storage) -40°C ... +85°C
Maximum temperature change 3 K/min
Relative humidity 5% ...95%
Altitude range 0...2000 m

Overvoltage category

I (EN 60664-1)

Protection type 1P20
Protection class 1T (EN 61140)
Vibration resistance Complies with EN 61131

Shock resistance

Complies with IEC 60068-2-27

FAS | Product Use Instructions



FFC Series Blade I/0O Module User Manual - English Version

2.1.3 EtherCAT Bus Coupler EF9100

2

_SK
il

4
No. Component

1 DIN latch

2 RJ45 network interface
3 RJ45 network interface
4 Power input port

5 Input COM terminal

6 Input COM terminal

7 Module I/O points

8 Power indicator

9 Run indicator

10 ETHI indicator

11 Error indicator

12 ETHO indicator

13 F-BUS indicator
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Indicator Color/State Description
Green: input supply voltage normal and 5 V supply output normal; yellow: input supply
PWR Green / yellow / red voltage normal and 5 V output overcurrent; red: input supply overvoltage, undervoltage, or 5
V output short circuit.
On: PLC or upper computer configuration data has been downloaded and the module
RUN Green :
operates normally; off: configuration data has not been downloaded.
EHTI Green On: EHT!1 port connected; flashing: EHT1 connected with data transmission/reception; off:
not connected.
ERR Red On: communication error on EHT1 or EHTO; off: no error.
EHTO Green On: EHTO port connected; flashing: EHTO connected with data transmission/reception; off:
not connected.
On: backplane expansion module connected; flashing: backplane expansion module
F-BUS Green . . .
connected with data transmission/reception; off: not connected.

Electrical Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported

Overcurrent protection

Supported on system side; not supported on I/O side

Overvoltage protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Power Parameters
Item Specification
Power supply voltage US 24 VDC, -25%/+25% (18 VDC ... 30 VDC)

Voltage above 34 V

Permanently damages the device

Undervoltage alarm

18.0 V (£0.5 V at 25°C)

Overvoltage alarm

30.0 V (0.5 V at 25°C)

Overcurrent alarm

>=4 A (5 V power output supports overcurrent alarm)

Module current consumption

<100 mA (24 VDC)

Reverse voltage protection

Yes

Power supply type

24 VDC PELV or SELV power supply
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Digital Input
Item Specification
Number of input channels 16
Rated input voltage 24V/0V
Input signal change frequency 500 Hz, 2 ms
Isolation withstand voltage DC 700 V

Isolation method

Optocoupler isolation

Input voltage range

PNP: 15-30 V (ON), 0-9 V (OFF); NPN: 0-9 V (ON), 15-30 V (OFF)

EtherCAT Parameters

Item

Specification

Bus protocol

EtherCAT

Address setting According to master station
Expansion capacity 255

Maximum input/output bytes Input: 2 Byte

Bus bandwidth 100 Mbps

Transmission distance

100 m (station-to-station distance)
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2.1.4 PROFINET Bus Coupler EF9300

|

ETHO
" =
. PT
_ 10
BN SF -—
s EN BF L
12
El STA —
13
Bl FBUS l——mm

No. Component

1 DIN latch

2 RJ45 network interface
3 RJ45 network interface
4 Power input port

5 Input COM terminal

6 Input COM terminal

7 Module I/O points

8 Power indicator

9 Protocol indicator

10 Status indicator (SF)

11 Status indicator (BF)
12 Status indicator (STA)
13 F-BUS indicator
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Indicator State Description

Power LED (PWR) Green on Power supply normal

Power LED (PWR) Green slow flashing Overvoltage alarm

Power LED (PWR) Green fast flashing Undervoltage alarm

Power LED (PWR) Orange on 5V output overcurrent

Power LED (PWR) Red on 5V output short circuit

Power LED (PWR) Off Device not connected to power

Protocol LED (PT) Green on Module powered on and connected to PLC
Protocol LED (PT) Orange flashing Device is in PN protocol state

SF Off Normal operation

SF Orange flashing Device running

BF Green on Normal operation

BF Red/green alternating, 1 s No data exchange

BF Red on Invalid configuration or no physical link
STA Green on Normal operation

STA Red/yellow fast alternating, 0.25 s Product ID mismatch

STA Red fast flashing, 0.25 s Slave error

STA Red on Slave offline

STA Red/yellow alternating, 0.50 s Initializing

STA Yellow/green fast alternating, 0.25 s Pre-operational

STA Green fast flashing, 0.25 s Safe operation

STA Yellow medium flashing, 0.33 s Boot mode

F-BUS Green on Initializing

F-BUS Red fast flashing No other sub-device found

F-BUS Yellow fast flashing Waiting for physical connection

F-BUS Yellow slow flashing Establishing data exchange

F-BUS Green fast flashing Data exchange in progress

EHTO/EHT1 Green fast flashing Network port connected and transmitting data
EHTO/EHT1 Off Network port not connected
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Electrical Parameters

FFC Series Blade I/0O Module User Manual - English Version

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported

Overcurrent protection

Supported on system side; not supported on I/O side

Overvoltage protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Power Parameters
Item Specification
Power supply voltage US 24 VDC, -25%/+25% (18 VDC ... 30 VDC)

Voltage above 34 V

Permanently damages the device

Undervoltage alarm

18.0 V (£0.5 V at 25°C)

Overvoltage alarm

30.0 V (0.5 V at 25°C)

Overcurrent alarm

>=4 A (5 V power output supports overcurrent alarm)

Module current consumption

<100 mA (24 VDC)

Reverse voltage protection

Yes

Power supply type 24 VDC PELV or SELV power supply
Digital Input

Item Specification

Number of input channels 16

Rated input voltage 24V/0V

Input signal change frequency 500 Hz, 2 ms

Isolation withstand voltage DC 700 V

Isolation method

Optocoupler isolation

Input voltage range

PNP: 15-30 V (ON), 0-9 V (OFF); NPN: 0-9 V (ON), 15-30 V (OFF)
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PROFINET Communication Parameters

Item Specification

Alarm type Diagnostic alarm, plug/unplug alarm
Topology identification LLDP, SNMP

Minimum cycle time RT CLASS 1:1ms

Maximum input/output bytes RT CLASS 3:1ms

MRP redundancy Not supported

PN IO specification V2.3
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2.1.5 MODBUS TCP Bus Coupler EF9700
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S
3
2 E — A S
SR, = 9
. PT W
—
—s | MW RUN | _10
El ERR 11
El STA 12
- FBUS 13
—
4
5 | | 6
No. Component
1 DIN latch
2 RJ45 network interface
3 RJ45 network interface
4 Power input port
5 Input COM terminal
6 Input COM terminal
7 Module I/O points
8 Power indicator
9 Protocol indicator
10 Status indicator (RUN)
11 Status indicator (ERR)
12 Status indicator (STA)
13 F-BUS indicator
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Indicator State Description

Power LED (PWR) Green on Power supply normal

Power LED (PWR) Green slow flashing Overvoltage alarm

Power LED (PWR) Green fast flashing Undervoltage alarm

Power LED (PWR) Orange on 5V output overcurrent

Power LED (PWR) Red on 5V output short circuit

Power LED (PWR) Off Device not connected to power

Protocol LED (PT) Green on Module powered on and connected to PLC
Protocol LED (PT) Orange flashing Device is in MODBUS TCP protocol state
RUN Green on Connected

RUN Red flashing Not connected

STA Green on Normal operation

STA Red/yellow fast alternating, 0.25 s Product ID mismatch

STA Red fast flashing, 0.25 s Slave error

STA Red on Slave offline

STA Red/yellow alternating, 0.50 s Initializing

STA Yellow/green fast alternating, 0.25 s Pre-operational

STA Green fast flashing, 0.25 s Safe operation

STA Yellow medium flashing, 0.33 s Boot mode

F-BUS Green on Initializing

F-BUS Red fast flashing No other sub-device found

F-BUS Yellow fast flashing Waiting for physical connection

F-BUS Yellow slow flashing Establishing data exchange

F-BUS Green fast flashing Data exchange in progress

EHTO/EHT1 Green fast flashing Network port connected and transmitting data
EHTO/EHT1 Off Network port not connected

Electrical Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported

Overcurrent protection

Supported on system side; not supported on I/O side

Overvoltage protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
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Power Parameters
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Item Specification
Power supply voltage US 24 VDC, -25%/+25% (18 VDC ... 30 VDC)
Voltage above 34 V Permanently damages the device

Undervoltage alarm

18.0 V (0.5 V at 25°C)

Overvoltage alarm

30.0 V (£0.5 V at 25°C)

Overcurrent alarm

>=4 A (5 V power output supports overcurrent alarm)

Module current consumption

<100 mA (24 VDC)

Reverse voltage protection

Yes

Power supply type 24 VDC PELV or SELV power supply
Digital Input

Item Specification

Number of input channels 16

Rated input voltage 24V/0V

Input signal change frequency 500 Hz, 2 ms

Isolation withstand voltage DC 700 V

Isolation method

Optocoupler isolation

Input voltage range

PNP: 15-30 V (ON), 0-9 V (OFF); NPN: 0-9 V (ON), 15-30 V (OFF)

MODBUS TCP Communication Parameters

Item Specification

Idle time before probe packet 10s

Probe packet interval ls

Disconnect after probe failure count 3 times

Target port 502

Model FFC MBT-10F-916-P20
Device type EF9700

Hardware version 1.0.0

Firmware version 2.0.10
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2.2 Blade Module Parameters

~J
O

j [Fagaa0Es p
- {

| \J

A== a N

2.2.1 Mechanical Data

Item Specification

Housing protection according to IEC 60529 P20

Power interface Terminal connection

Dimensions (W x H x D) 111.5 mm x 12 mm x 76 mm

Installation type 35 mm DIN rail

Power interface type Push-in terminal
2.2.2 Operating Conditions

Item Specification

Ambient temperature (operation) -25°C ... +55°C

Ambient temperature (storage) -40°C ... +85°C

Maximum temperature change 3 K/min

Relative humidity 5% ... 95%

Altitude range 0...2000 m

Overvoltage category 1II (EN 60664-1)

Protection type P20

Vibration resistance Complies with EN 61131

Shock resistance Complies with IEC 60068-2-27
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2.2.3 ELL1016 Digital Input Module

T )

7 —
3 !
- ‘ A B

DI1 |1]| D19 |
DI2 | 2 | DI10
\
DI3 | 3| Dill
DI4 |4 |DI12 n
is | 5013 | "=
Di6 | 6| DIl4 N-PN”.”PNP
DI7T | 7 | DI15
Dis | 8 | DI16
COM | 9 | COM -
No. Description
1 Error indicator
2 Run indicator
3 Port signal indicator
Indicator Color Description
R Green On: communicating; off: communication abnormal
E Red On: CRC error; off: no error
Port signal Yellow On: signal input present; off: no signal

EL1016 Power / Input Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Number of input channels 16

Rated input voltage 24 VDC
Isolation withstand voltage DC 700 V
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Isolation method Optocoupler isolation
Module current consumption 100 mA (5V)
Input voltage range PNP: 15-30 V (ON), 0-9 V (OFF); NPN: 0-9 V (ON), 15-30 V (OFF)
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2.2.4 EL2016 Digital Output Module
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LOAD

-1+ DO1 | 1| D09
po2 | 2 |DO10
D03 | 3|DO11
DO4 | 4 |DO12
DO5 | 5 |DO13
DO6 | 6 |DO14
DOT7 | 7|DO15
Dos | 8 |DO16
+24V| 9| 0OV

_l

e
-

Indicator Color Description
R Green On: communicating; off: communication abnormal
E Red On: CRC error; off: no error
Port signal Yellow On: signal input present; off: no signal
EL2016 Output Parameters
Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported
Overcurrent protection Single-channel load capacity 500 mA, total current <4 A; protection above 4 A.
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Number of output channels 16
Rated output voltage ov
Output signal type Transistor
Drive capacity 500 mA per channel, maximum total output current 4 A
Load type Resistive load, inductive load, lamp load
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Overcurrent protection Supported
Overtemperature protection Supported
Isolation withstand voltage DC 700 V

Isolation method

Optocoupler isolation

Module current consumption

150 mA (5 V)
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2.2.5 EL2019 Digital Output Module
1

LOAD
DO1|1|D09% Hh
D02 | 2 |DO10
D03 | 3 |DO11
D04 | 4 |DO12
DO5 | 5 D013
DO6 | 6 | DO14
DO7 | 7 |DO15
D08 | 8 | DO16
I—'+24V g| ov

Indicator Color Description

R Green On: communicating; off: communication abnormal
E Red On: CRC error; off: no error

Port signal Yellow On: signal input present; off: no signal

EL2019 Output Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported

Overcurrent protection

Single-channel load capacity 500 mA, total current <4 A; protection above 4 A.

Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Number of output channels 16

Rated output voltage 24V
Output signal type Transistor

Drive capacity

500 mA per channel, maximum total output current 4 A

Load type Resistive load, inductive load, lamp load
Overcurrent protection Supported
Overtemperature protection Supported
Isolation withstand voltage DC 700 V
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Isolation method Optocoupler isolation

Module current consumption 150 mA (5V)
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2.2.6 EL3174 Analog Input Module

IN+
Vi+ | 1| v2+
i+ | 2] 12+
IN-
V1-/114 3 [V2-/121
V3+ |4 | va+
I3+ | 3| 14+
V3-/134 6 |V4-/I44
T
8
PE PE -,
[} 9 "
Indicator Color Description
R Green On: communicating; off: communication abnormal
E Red On: CRC error; off: no error
Port signal Green On: signal input present; off: no signal
EL3174 Analog Input Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
Stripping length 8-10 mm
Number of input channels 4
Input filter Average filtering
Input impedance Voltage range: 30 kQ; current range: 250 Q
Resolution 16-bit
Accuracy 0.50%
Overvoltage protection Supported
Isolation withstand voltage DC 700 V between field side and digital side; no isolation between channels
Module current consumption 200 mA (5V)
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2.2.7 EL6224 10-Link Master Module
@ 10-Link

CQ3|5| L3

L3 |6 W

CQA[T| L4

L4 |B| oV
l—+!4'~l 9 i—
| —

2AVDLC

Indicator Color Description
On: module bus connected; flashing: module in bus startup state and waiting for connection
R Green .
(2 s flashing); off: module not powered
E Red On: module bus communication error; off: module working normally
ff: channel led; flashing: IO-Link ; : 10-Link
JO-Link status (1-4) Green / red Green off: channel not enabled; green flashing: IO-Link not connected; green on: IO-Lin]

connected; red on: 10-Link byte count mismatch

Green on: UA voltage input normal; red on: UA overvoltage >30 V; red slow flashing: UA

UA P Green / red
power (P) cen e undervoltage <18 V; red fast flashing: UA power loss <8 V

Off: channel not enabled; green on: channel enabled and output voltage normal; red on:

P t (L1-L4 Gi / red o
ower output ( ) reen /e output power short-circuit fault

EL6224 Power Parameters

Item Specification

Power supply voltage UA 24 VDC, -25%/+25% (18 VDC ... 30 VDC)

Voltage above 34 V Permanently damages the device

Undervoltage alarm 18.0 V (£5% at 25°C)

Overvoltage alarm 30.0 V (5% at 25°C)

Short-circuit alarm Only supports short-circuit alarm on power output ports
Module current consumption 300mA (5V)

Reverse voltage protection Yes

Power supply type 24 VDC PELV or SELV power supply

EL6224 10-Link Port Parameters

Item Specification
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Number of IO-Link channels

10-Link interface type

Class-A

10-Link version

10-Link V1.1.3

I0-Link transmission rate

COMI (4.8 kbps), COM2 (38.4 kbps), COM3 (230.4 kbps)

Maximum load current

1 A/channel

Cable length (shielded twisted pair) Max. 20 m
Wiring specification 0.2-1.5 mm?
Stripping length 8-10 mm
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2.2.8 ELP000 Power Relay Module
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|

p L—

{
24y ov
A B
US+| 1| US-
US+| 2| US-

3

4

5

[

T

B
PE | 9| PE _

No. Description

1 5V indicator

2 PW indicator
Indicator Color Description
PW Green Green on: input supply voltage normal
PW Red Red on: input supply overvoltage or undervoltage

: 1 1; yell 5V >5A; 5V
sv Green/yellow/red Green on: 5 V sul?p y output normal; yellow on: 5 0}1tpu.t overcurrent >5 A; red on: 5
output short circuit, internal module temperature too high, input voltage below 10 V, etc.

ELP000 Power Parameters

Item Specification
Power supply voltage US 24 VDC, -25%/+25% (18 VDC ... 30 VDC)
Voltage above 34 V Permanently damages the device

Undervoltage alarm

18.0 V (0.5 V at 25°C)

Overvoltage alarm

30.0 V (0.5 V at 25°C)

Overcurrent alarm

>=5 A (only the 5 V power output supports overcurrent alarm)

Module current consumption <100 mA (24 VDC)
Module output current 4 A
Reverse voltage protection Yes
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Power supply type

24 VDC PELV (protective extra-low voltage) or SELV (safety extra-low voltage) power supply
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2.2.9 EL3204 Four-Channel RTD Temperature Detection Module

=] e 11 (R FEE
PT
PT RL |2|R2
RL1 |3 |[RL2
R3- |4 |R4-
R3 |5|R4
RL3 | 6 |RL4
7
8
PE|9| PE 7-__,7\

Indicator Color Description

Green on: module bus connected; green flashing: bus startup state, waiting for connection
R Green .

(2 s flashing); off: module not powered
E Red Red on: module bus communication error; off: module working normally

Off: port not enabled; green on: port enabled; orange on: sensor connected normally; red

Channel indicator (1-4 .
a- on: sensor over-range or short circuit

Green / red / orange

EL3204 Electrical Parameters
Item Specification

System-side electrical isolation AC 500V

Reverse connection protection Not supported

Overcurrent protection Not supported

Overvoltage protection Not supported

Wiring specification 0.2-1.5 mm?

Wiring method Screwless
EL3204 RTD Connection Port

Item Specification

Sensor type RTD, PT100

2-/3-wire measurement method Supported

Maximum resolution 15-bit

RTD temperature measurement range -200°C to +850°C

FAS | Product Use Instructions




FFC Series Blade I/O Module User Manual - English Version

Maximum sampling rate 15 ms
Maximum detection accuracy +0.5°C
Diagnostic events Sensor short circuit, sensor over measurement range

EL3204 Power and Communication

Item Specification
Power supply voltage 5VDC
Undervoltage alarm Not supported
Overvoltage alarm Not supported
Short-circuit alarm Not supported
Module current consumption <150 mA (5 VDC)
Reverse voltage protection Yes

Interface type F-BUS
Transmission rate 100 MBit/s
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2.2.10 EL3244 Four-Channel RTD Temperature Detection Module

IE L S -

B1+
B2+

PT

B4-
B5+
Bb+

B8-
PE_ 72

%
,._
W o = o 0 s W R =

Indicator Color Description
Green on: module bus connected; green flashing: bus startup state, waiting for

R Green .
connection; off: module not powered

E Red Red on: module bus communication error; off: module working normally

L. Off: channel not enabled; green on: channel enabled but no sensor connected; orange on:

Channel indicator (1-4) Green / red / orange er L. e

port and sensor connected; red on: sensor over-range or short circuit

EL3244 Power Parameters

Item Specification
Power status indicator None
Reverse voltage protection None

Power interface type

Powered by backplane bus socket

Module current consumption <150 mA (5 VDC)
EL3244 Operating Conditions
Item Specification
Type IP20 series 4-wire PT100 temperature measurement module
Product composition Single board
Model EL3244
Ambient temperature (operation) -20°C ... +55°C
Ambient temperature (storage) -20°C ... +60°C
Maximum temperature change 3 K/min

Relative humidity

<95% RH, non-condensing
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Altitude range 0...2000 m

Protection class according to IEC 60529 P20

Fastener Rail-mounting clip

Dimensions (L x W x H) 111.5x 12 x 76.5 mm

Housing material Plastic (PC+ABS)

Immunity Power line 2 kV (IEC 61000-4-4)
Overvoltage category 1I

EMC immunity level Zone B, IEC 61131-2

Vibration resistance Meets IEC 60068-2-6 requirements

EL3244 RTD Connection Port

Item Specification

Status indicator Available

Interface type Crimping quick terminal
Wiring specification 0.2-1.5 mm?

Number of ports 4 channels

Pin 1: positive excitation current source; Pin 2: positive RTD voltage detection; Pin 3: negative

Port pin function . . . i
P RTD voltage detection; Pin 4: negative excitation current source

Input filtering Supported (software/hardware filtering)

Sampling rate Four-channel polling sampling <=15 ms (up to 2 kSPS supported)
ADC maximum bits 24-bit

Temperature measurement accuracy +0.5°C

Temperature measurement resolution 0.01°C

Temperature measurement range -200°C to 850°C

Sensor type PT100, PT1000

Sensor open-circuit detection Supported (condition: PT100 sensor resistance <10 Q)

Sensor short-circuit detection Supported (condition: PT100 sensor resistance >400 Q)

Input port type Type 3 (IEC 61131-2)

EL3244 Communication Port

Item Specification

Interface type F-BUS

Interface bandwidth 100 Mbps
Index Name Flags Value / Meaning Default
80x0:0 CH Settings RO 8

80x0:01 enable RW Channel enable 0
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80x0:02 Overlimit enable RW Above upper limit 1
80x0:03 Underlimit enable RW Below lower limit 1
80x0:04 Open alarm enable RW Open-circuit alarm 1
80x0:05 TemperatureUnit RW [°C, °F, Q, adc] 0
80x0:06 Presentation RW Mode [PT100, PT1000] 0
80x0:07 DecimalPointPosition RW Display decimal [x1, x0.1, x0.01, x0.001, x0.0001] 0
30x0:0B Calibration RW Calibration effe(.:tive in Q. Input -200 and. 850°C.respf:ctiv.ely..Return 0=
success, <0 = failure. Temperature value is 0 until calibration is completed.

80x0:0C OffsetR RW Connected resistance error, unit Q 0
80x0:0D Offset RW Temperature offset 0

Module calibration procedure: Set TemperatureUnit to Q, input -200°C on the sensor, write -200 to
Calibration, and after return value 0, input 850°C on the sensor. Write 850 to Calibration, and after return
value 0, set TemperatureUnit to the required unit to complete calibration.
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2.2.11 EL4074 Four-Channel Analog Output Module

ouT
Vi+ | 1| V2+
11+ | 2 I2+ZD
MY (3] 2
V3+ | 4 | va+
! I3+ | 5| 14+
3- |6] 4
T
8
24V |9 oV —‘
{1
24VDC

Indicator Color Description

R Green Green on: module bus connected; green flashing: bus startup state, waiting for connection
(2 s flashing); off: module not powered

E Red Red on: module bus communication error; off: module working normally

Channel indicator (LD1-LD4) Green / red / orange

Off: channel not enabled; green on: channel enabled in voltage output mode; orange on:
channel enabled in current output mode; red on: output short circuit in voltage mode or
output open circuit in current mode

EL4074 Electrical Parameters

Item Specification
System-side electrical isolation AC 500V
Reverse connection protection Supported

Overcurrent protection

Supported (analog output port supports overcurrent protection)

Overvoltage protection Supported
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
EL4074 Power Parameters
Item Specification
Power supply voltage US 24 VDC, -25%/+25% (18 VDC ... 30 VDC)
Voltage above 34 V Permanently damages the device

Undervoltage alarm

Not supported

Overvoltage alarm

Not supported

Module current consumption

<150 mA (24 VDC), <500 mA (5 V backplane power)
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Reverse voltage protection Yes

Power supply type 24 VDC PELV or SELV power supply

EL4074 Analog Output Connection Port

Item Specification

Maximum accuracy 16-bit

Voltage output range -I0OVto+10V,0Vto+10V,-5Vto+5V,0Vto+t5V,1Vto5V
Current output range 0 mA to 20 mA, 4 mA to 20 mA

Output error <0.5%

Voltage output short-circuit current <16 mA

Current output open-circuit voltage <24V

Maximum capacitive load <1.2 uF

Maximum resistive load >1000 Q

Diagnostic events Voltage output short circuit, current output open circuit, channel enable
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2.2.12 EL3314 Four-Channel Thermocouple Temperature Detection Module

L1+ | 1| L1-
L2+ | 2 | L2-
L3+ | 3| L3-
L4+ | 4 | L4-
5
6
7
8
PE |9]| PE 7;\

Indicator Color Description

R Green On: communicating; off: communication abnormal

E Red On: CRC error; off: no error

Port signal Green/red Green on: signal input present; off: channel closed; red: threshold exceeded

EL3314 Electrical Parameters

Item Specification
System-side electrical isolation DC 700 V
Reverse connection protection Supported
Overcurrent protection Not applicable
Overvoltage protection Not applicable
Wiring specification 0.2-1.5 mm?
Wiring method Screwless
EL3314 Analog TC Input
Item Specification
Number of input channels 4

Sensor type Thermocouple: B, E,J, K, N, R, S, T
Resolution 24-bit
Overvoltage protection Supported

Isolation withstand voltage

DC 700 V between field side and digital side; no isolation between channels
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Thermocouple Type Detection Range Accuracy

+5°C @ 200<T<400°C;
+5°C @ 400<T<750°C;
B 200°C to 1800°C
+3°C @ 750<T<1200°C;

+3.5°C @ 1200<T<1800°C

+1°C @ -270<T<-200°C;
E -270°C to 1000°C +1°C @ -200<T<400°C;

+1.5°C @ 400<T<1000°C

+2°C @ -200<T<-150°C;
N -200°C to 1300°C +1.5°C @ -150<T<750°C;

+0.2% of displayed value @ 750<T<1300°C

+1°C @ -210<T<-100°C;
J -210°C to 1200°C +1°C @ -100<T<500°C;

+0.2% of displayed value @ 500<T<1200°C

+1.5°C @ -270<T<-200°C;

+1.5°C @ -200<T<-100°C;

K -270°C to 1370°C +1°C @ -100<T<500°C;

+0.2% of displayed value @ 500<T<1300°C;

+2.6°C @ 1300<T<1370°C

+4°C @ -50<T<0°C;

+4°C @ 0<T<250°C;

R -50°C to 1768°C +2°C @ 250<T<500°C;
+3.5°C @ 500<T<1700°C;

+3.5°C @ 1700<T<1768°C

+4°C @ -50<T<0°C;
+4°C @ 0<T<250°C;

S -50°C to 1768°C +2°C @ 250<T<500°C;
+3.5°C @ 500<T<1700°C;

+3.5°C @ 1700<T<1768°C

+1°C @ -270<T<-200°C;
T -270°C to 400°C
+1°C @ -200<T<400°C
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3 Integration

3.1 EF9100 Integration

3.1.1 Integration in Omron NX1P2 Sysmac Studio
This example shows how to integrate the module into an Omron PLC system, using an Omron NX1P2 PLC as an example.

Install the ESI file: Configuration and Setup -> EtherCAT -> right-click the master device -> click Show ESI Library -> click Install File in the
pop-up window -> select the corresponding product ESI file.

A I WA

v
TR LR

Create the module: click the Toolbox on the right -> find System Couplers -> select product model EF9100 -> double-click the product to add
it to the master device.

Add input and output modules: in the Toolbox, find Digital Input Terminals / Digital Output Terminals and select the required I/O module.
Find the IO-Link master module under FAS Fieldbus Modules, and find analog modules under ADC Terminals.
Double-click the corresponding product to add it to the master device.

I 7 | EL1076 Rev:0sa00100

L L] .

El ELZ0TH Rey: OxO00T 0000

i* = R PR o

ﬂ EL3244 Rev:0D0000001
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Analog card parameter configuration: After adding EL3174, select the module and click Edit Initial Parameter Settings to enter the
initial parameter setting interface.

i

In this interface, configure the analog channel function.
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After adding EL3244, select the module and click Edit Initial Parameter Settings to configure

Then click OK to save.
IO-Link master card parameter configuration:

After adding the EL6224 master card, select the module and click Edit Module Configuration to enter the slot configuration interface.
Select the slot to be configured, and drag the required byte length to the left side. The required byte length must be determined from the
10-Link slave manual.
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Select the slot to be configured, and drag the required byte length to the left side. The required byte length must be determined from

the 10-Link slave manual.

The slot configuration is then completed.
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3.1.2 Integration in Beckhoff TwinCAT XAE

This example shows how to integrate the module into TwinCAT XAE using a CX5050 PLC as an example.

@ About TWinCAT..

TwinCAT XAE (TcXaeShell)

Tools

Change AMS Netid |4 Realtime Settings...

P dicRowes |

€ »

Click Add... to open Add Route Dialog.Use Broadcast Search, select the PLC (CX-3D0A4), and click Add Route.

SRekee...—————

Enter Host Name | B Refrash Status

Host Mame  Connected  Address AMS Netll TwinCAT OS5 Verson  Fingerprint

Cx-1080A4 169.254.106.80 S.61.176.164.1.1 314024 Win CE (6.0) EEMBAFE1ACIEBSRADBES1DAAL

£ >
Route Name (T arget): OX-308044 Route Name (Remote): | DESKTOP-6GGGTEM
Amrvibbetld: 5.61.176.184.1.1 Target Route Remote Houte
Transpon Type: o = -‘Twmpru () None [ Server

) Sutic ® Static
: ; |

Address Info: 169.254.196.80 () Temporary O

[OiHost Heme (@ 1P Address

(|

Connection Timeout (8): ] 2 ] Advanced Settings | | unigrnctional
Max Fragment Size (kByte): |0 H Add Route Ciose
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[} Secure ADS  (TeinCAT 37 2= 4024)
(® Saif Signad Cemficms
Chack Fimgarpnnt

Compars wih

(C)'Shared Cerilicate Aubarity (CA)
() Preghared Key (FSK)

Fusmote Use Oradertisls

User Acpmusaginpicd Fadwwon

EEMBAFETACIE BEANSET DEABFEATFIFITDOBERBE 01 F2020E 42 HE AN DCDE |

[lignoes Comman Nema

i

Add device configuration files: copy the FAS EF9100 and expansion module description files provided by FAS to

C:\TwinCAT\3.1\Config\IO\EtherCAT.

T e b 1 Vs
. Seckho BEiom

"

e roueshen
2RF | ARG Y
mEN
Moy
(L)
)

0 (B A
@ Save as Archive
o Send by kMail

B asmmec

e TR

T AT Prcjects

L0 st Documents T arthed
wanRs; T
ATEREM T

WEP WD)

TwinCAT  TwinbAft
ER
T .

4]

BLC IR
Chl=Shifi =N
Ctrde

lri

Fual el &
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Select target system: SYSTEM -> Choose Target System -> select PLC (CX-3DB0A4) -> OK.

TESTI080 = =

coRE- 8- Fl-
WEN S P I T P -

o MESECTESTI0N T TIE)

- TEST1030 1
-
L erse

# @& Real Timo
B Tasis
e Houtes
IS Type System
Bl Tecom Objects

General Settings Additional Files

w1 (Buld 4209

@ MoTioN
i e et Fthmre
B SAFETY
Cat Lot Pt
il anaLvTcs
» @ vo I

| St i Dt

Cnrmartin Tarsa (v) 4 3

Add modules: expand IO -> DEVICES -> SCAN; search for the master station, select Device 2 (EtherCAT), and click OK.
Build 4024.7 (Loaded) ~ = f B B2\ & @®|7 @@ T1ESTI030

WRAETEEER 0 x
co@Bo-a ‘p[:]
RER R ETER(C ]+ ) P -

& A= TEST1030°(1 ATRE)
4 ol TEST1030
4 (@ sysTEm
! License
b @ Real-Time
B Tasks
#is Routes
25 Type System
TcCOM Objects
&l MOTION
§l rLC
)l SAFETY
H C++

@ ANALYTICS

i S AT h =S
& Mappings T BEW)... Ins
O EWEHRG).. Shift+ AlL+ A
Add New Folder... rec
Export EAP Config File

. Secan

FRRLP) Cirls

wrrsansis B i Paste with Links -
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Module slot data (I0-Link mode): Locate module EF9100 in the lower part of the Explorer.

Solution Explorer - 3 %
SO e-F|F -
Search Solubon Explorer [Cri+ P~

) Selution test’ (1 project)
o Gl test
4 il svsTEM
T License
b @ Real-Time
b Tasks
s Routes
!: Type System
[l TecOM Objects
& moTioN
« @lnc
s [ Untitled?
b &8 Untitled? Project
] Untitled1 Instance
5] SAFETY
B
« Eio
4 " Devices
4 B8 Device 3 (EtherCAT)
2 5 Image
*¥ Image-Info
2 SyncUnits
Ld Inputs
W Outputs
© B Infolata

+ B InfoData
#* Siate

&' Mappings

Right-click Term (EF9100), select Add New Item, open the FAS Electronics (Fujian) Co., Ltd. menu, and select the required
input/output card type. Click OK.

- e

5 FAS Electronics(Fujian)Co. Ltd,
- # ADC Terminals
-l EL3174 4Ch, ADC
- & Digital Input Terminals [GL20)
4 EL101618Ch. Dig. Input 24V, 3ms
=™ Digital Dutput Teminals (GL20)
B EL201616Ch, Dig. Output 24V, 0.54 NPN
- LW EL201916Ch, Dig. Output 24V. 054 PNP
=TS FAS Fieldbus Modules
LM ELE224 (10 Link Master)

B

=L

i |'_!_| fepr—

Analog card parameter configuration: After adding EL3174, double-click the module to open the configuration interface, and click

Startup to open startup configuration.

...... D o g gy S
Trangs. Pramcal  index Dsta Cammes
[ 13 e 3 DwB0IAS 10100V (-RangeRan.. ADC MODE Presevtat.
1 Lo Subl2BES 010V [RangeRan. ADL MODE Preserte..
L1 sl Deb0IS VNN [RangeRan. AL MODE Presess..
1.1 o EnBGTS 10900V (-RangeRan. ADC MODE Preseriat.
e Coll B0 TRUE ADC Emalnle
ars Tk CxB0R0T  TRUE S0 Erakle
mrs Cof DuBOIOT  THUE ADC Frabile
L ol EubOT  THUE ADC fralale
sy Cwling Type At Ol Unar. Unked te
* Unclerarge BT at 7] gt B
Onmrrange t at ata Iput 8
# Urderimit BT a1 612 Inpa D
* Ovarlemst it ar 0 gt 0
Opencrost BT a 614 I o
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Parameters 0x8010:05 to 0x8040:05 correspond to the four analog input channels. The module defaults to voltage input mode. To

modify a channel function, double-click the required channel

L TeansitieProtocel indey Rate Comment
mPs  CoE wB010:05 [-10.100¥ [-RangeRange] (0) I ADC MODE Presentat..

g nge. ADC MODE Presentat...
mrs Cok 0xBO30:05 [-1290]V [-Range.Range] (0] ADC MODE Presentat..,
mes ok OnB040:05 [-10,10] [-RangeRange] (2) ADC MODE Presentat...
mes ek B010:01 TRUE ADC Enable
WP Cok OxB020:01 TRUE ADC Enable
mes  coE (B030:01 TRUE ADC Enable
mrs ok OxB040:01 TRUE ADC Enable

CANopen Starup Entry x
Trarmsiton
Cisp Ines (hex] B010 el
@r:s  (Osaf Subrinden deck 5 ke
e rline Type Sy it Mykine 5 Ll Conprena et E =
Underrange BIT  [Datalherbmk 0 Hes Edit
| Cowerrange BIT s b
| Underimit o e Frovartaton o Enby.
Owverlimit BIT iy
tEho Ll ™ Flaga Vais
Shontiion, BT e amon A semngs Aw L 104
Erableuate Ll BNB0T A TALE
| TRP00 Toggle BIT BINGOZ  Dvatbmisnable Aw TRLE
| Amalng input INT BORO0Y  Undeimbensbie Fiw! TALE
| BOD04 Dpensamenssie Al TRLE
Underrange BIT
BNRY  Preserissen R (1000 [ Rarge Plange] (0]
| Cwerrange BIT BNGO7  Fiter A 000 )
| Undarfimt BT BIRON  Fiteiblade Aw 000 )
| Cwerlimit BIT MO Offast A 0000010}
| Opencirest Bir BOVROA  Range Aw 000 0§
Sharteirouit BT
| Enablestate BIT
| THPDO Toggle BIT
| Angloq input INT
Select Enum for 8010:05, configure the channel function,

Edit CAMopea Startup Entry f
Tianshon ox
miEs: Iyt [leal aind

-~ T —— Cancel
Br:s  [s5aP Subdrdeidect 8
= [s=»0 [Joa% i aldats ] Comgplele Access H
‘ L
Diata hesbin} Set Value Dialog -l HexEdit.
sl = bt v
[oee
Ccomivat Edit Ertry
Hex
s | Evwarec
| = BOR0 P
BoDOn
sopaz | Boek
BnC0z B
aonone
foos | BESice: pRange] 0]
BNROT B
BONOHOE  Fltebace
BNOGS  Ditest
BOVD:0A  Range
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And click OK to save

Transiti.. Protocol Index Data Comment

Wes  Cok 0x8010:05 | ©.20/ma [oRangel ) | ADC MODE Presentat...
Bes CoE 0xB020:05 [-10,10]V [-Range,Range] (0) ADC MODE Presentat...
Wrs CoE 0x8030:05 [-10,10]V [-Range,Range] (0) ADC MODE Presentat...
|rs CoE 0xB040:05 [-10,10}V [-Range,Range] (D) ADC MODE Presentat...
@es Cof 0x8010:01 TRUE ADC Enable

Ers CoE 0x8020:01 TRUE ADC Enable

|rs Cof 0x8030:01 TRUE ADC Enable

s CoE 0xB040:01 TRUE ADC Enable

10-Link card parameter configuration: After adding EL6224, double-click the module to open the configuration interface, click Slots to
enter I0-Link slot configuration

Genaral EtherCAT Promwas Dute Fe IE"""" Cofl - Onlirw  Asl - Dise  Diag Histary Orfine

Slot Modde Moduleigen Module Maodleident Descrigtion
@ 0-tink Sort & Clesr Siot w4
@ )-tink Bart 1 leer Slot B
@0 Unk Bont 2 Clows Slot D000
B ik Port 3 Cleer Siot TG
Nama Cwiing Trpe Sse  ohdd. InOul User Unked te
* Seatn OF 10-L usiNT Lt a9 gt B
Bkt OF 105.LL [F .o 08 Input B
* Status OF I0WLE uismT s S8 g @
* St OF 10 st W28 s O
# Sensar Supply — BUMARE 10 519 mpat O

Select the required slot, and add the required byte length to the left side according to the IO-Link slave manual.

gt Moy Modus Modulaid,.  Dascripgan

| @00k Post 0 V0L 104 dbyte 0004335 I | @10 D e OW0004204  H0-Lirk & Byte Dutput Frosess Dista
TTeer e / [ EoRGY BuOO0EM205 KO- Link & Dyte Outpist Proxess Datn

B )0-Link Port 2 Clear Siet (H00004001 @00 Bore Ow0O00L206  10-Link 8 Byte Output Srocess Dat
& 10-Link Poet Chear Siot 0004001 X OwOO00207 - K0-Link 10 Byte Output Process Dats

004208 10-Link 18 Byte Outpus Process Bata
DWODO0L208  10-Link 24 Byte Outpas Process Data
OuOOSOAZ0A KO- Link B2 yte Chatpet Process Diats
OxPOOD4302  KD-Link 1 Byt it £ 1 Byte Dutput Frocess Da..,
Ow00004303  K0-Link 2 Byte inpat {2 Byle Cutput Precess Du,

@100 2 Shyte  OxO0OGS30T  1O-Link 2 Byte Input /8 Byte Output Process Daw,
W00 4 Ste  OWOOSGS00 00-Link & Byte input § & Byte Output Pro<ess Da.
| @000 B Thyte  [W0000S300  M0-Link 8 Byte inpet [ 2 Byt Cutput Preciss D
@000 B dkyie  DWODODMI0A  10-Link 3 Bybe it J & Byin Dubpui Precoss Da..,

e Orline Type Ske  wAdd. wOut User. LUsked s
¥ Snenon OF 101 USINT 1" 04 gt O
¥ Sasiun OF 10-L. USINT 10 00 gt D
¥ Saetuy OF 10-Li. USINT L2 sta et O
 Sasnun OF 10-Li. USINT 10 20 g D
¥ Comerir Sy RTARER 10 570 st 0
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3.1.3 Integration in Inovance AM600-CPU1608TP/TN

This example shows how to integrate the module into Inproshop using an AM600-CPU1608TP/TN PLC as an example.
Create a new project and select the corresponding PLC model.

] FRTH

x
baid (] L EE
s 8 acna [T
.\__-D ACH 1922 14U0R0 3
GEEE ACB03-0223-00R0 W

ACA 10T 1-U0RD

5 01224080
_j (3] A0 1-CPU608TH-C
[ (3] A0 1-CPU 1608TR TH
bk

[ 3 A0 300U Y BORTN-C
AM02-CPU 1608TR/ TN
A0 3457 108N
Me00-CoU LGP TH
08 10-CPL 1 SCBTR i
o A mi-0021-umme AR
12 =T W RG4S EMIDEE-RTUE/ MR TANEE Ol
(8 CODESYS Sisftasson RTE ¥1 B RN F AN panE MIOCAL ok /M B B RIS
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Add modules: double-click Network Configuration -> click Import ECT File -> select the EF9100 master description file and the actual I/O
card description files.
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Slot configuration: right-click module EF9100 in the device frame -> Add Device -> select the required device for configuration.
Click PLC -> enable EtherCAT master -> select the device on the left -> right-click ETHERCAT -> Scan Device.
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Slot configuration: right-click module EF9100 in the device frame -> Add Device -> select the required device for configuration.
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Expansion card configuration: select EF9100, right-click Add Device, and select the required device in the pop-up device window.
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1 o
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1 ] i
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i [ L6224 (10 Lirk Master)
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Analog card parameter configuration: After adding EL3174, double-click the module to enter module configuration, and click Startup
Parameters (SDO Settings).
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Parameters 16#8010:16#05 to 16#8040:16#05 correspond to the four analog input channels and default to voltage input mode. To
modify a channel function, click Edit.

MRS AR
BE: FES| S =t B =E
+  15#10F1; 16200 Emor Setbngs RO USINT
1681C12:16800  RxPDO assign RW USINT

# 16#1CIH16H00  SMinputparameter RO USINT

* - 1658010: 15200 Al Setongs AW USINT

& 16#8020: 16200  AI2 Settngs RW USINT

+ - 16:68030; 16200 Al3 Settngs W USINT

+ 168804016200 Al4 Setngs AW USINT
f=3 -] ADC MODE Presentston
Folixe w0 § em 3
FESl: 162 5 B 18- [-30, 10}V [-Range, Range] “:‘“
O weiia Distina
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Expand 16#8010:16#00, select 16#05, and configure the channel function below.

MR TR E

| #a5): T3 =2 ] =]
4 16210316200  SMirpulparameler RO USINT
= 15628010:16200  All Settngs W USINT
116201 enabis R BOOL 16201
116802 Overstenabie W BOOL 1601
115203 Undlecimitenabile W BOOL 16201
16504 Openalarmenable R BOOL 16201
38208 | Presentaton RN USINT 15200
116507 Filter W USINT 16200
116208 FilterMade W USINT 16200
116209 Offeet W UINT 1620...
16208 Range W UINT 1520,
*  16#8020: 16800 Al2 Settings W USINT
#- 1538030:15500 A3 Seftngs "W USINT
4 1528040:16200  Al4 Seltings W USINT
£ Presentaton
P wm o een s 5
FEEliwe 5 0 @ | [w0N RegeRage] - | L
[ =&hi9 [ =Tisig
Click OK to save.
T =3: FE5| Ef | | fiEm S5ZTE mEli LT T =R
1 1628010116205  Presentation [4,20jmA [0,Range] El 2] O O 0
2 16#8020:16205  ADC MODE Presentation  [-10,10]V [-Range,Range] 8 = O .| 9
3 1678030:16205  ADC MODE Presentation  [-10,10]V [Range,Range] 8 = ] F1 0
4 1628040:16205  ADC MODE Presentation  [-10,10]V [Range,Range] 3 = O O 0
5  16#8010;16201  ADCEnable False 8 2] O ] 0 ADC Enable
6  16#8020:16501  ADC Enable False 8 3] ] ] 0 ADC Enable
7 168803016801  ADC Ensble False ] O O 0 ADC Enable
B 16#8040:16201  ADC Enable False 8 O O o ADC Enable

After adding EL3244, double-click the module to enter the configuration interface, then click Start Parameters (SDO Settings) to
access the startup configuration interface.
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For EL3244, select Online CoE; 16#8010:16#00 to 16#8040:16#00 correspond to the four analog input channels.

L7 | w@@se-n Ot @zasmmngs O
SR (PDORE) =3|: 73 £5 wE = &
BihEd(snoinE) 1621000: 16500 Dewce type RO UDINT
16£1001:16200  Ervor register RO USINT
0114 16£1008:16200  Device name RO STRING(S)
16£1009:16500  Hardware version RO STRING(4)
{34 CoE 1621004:16200  Software versan RO STRING(%)
MT;M * 16#1018:16900 Identity RO USINT
4 16210FL:16200  Error Settings RO USINT
EtherCAT IEGHE * 1621802:16200  TwPDO Parameter
# 16£1AD1:16500  CH1TXPDO-Map RO USINT
i + 1621A02:16200  CH2TXPDO-Map RO USINT
(mm * 16#1A03:16200  CHITWPDO-Map RO USINT
% 1671AD4:16500  CH4TXPDO-Map RO USINT
—e +  1671C00: 16200 Sync manager type RO LUSINT
= 16£1C12:16200  RxPDO assign RW USINT
* 16#1C13:16500  THPDO assign RO USINT
* 16#1C33:16500 SM nput parameter RO USINT
+ 1625010:16500  AlL RO USINT
+  16#6020: 16500 Al2 RO USINT
+  1686030:16£00 Al3 RO USINT
- 1526040:16500  Al4 RO USINT
* ' CH1Settings RW USINT
. CH2 Settings RW USINT
+ CH3 Settings: AW USINT
* CH4 Settings RW USINT
: USINT
* 165F010:16200  Modue profile lat RO USINT

Expand 16#8010:16#00 and configure the channel function below.

-  e@RS-T Cambé @ ResmEes O RS
d e rooitE) 3. 753 BB e m &
BiE (D0E) 1521000: 16900  Device type RO LDINT
1621001: 15500  Errorregister RO LSINT
T 16#1008:16500  Device name RO STRING(E)
15#1009: 16500  Hardware version RO STRING(4)
e cot I16#1004:16500  Software version RO STRMNG(S)
EchierCAT UoBMH + JS#I018:16200  ldentty RO LSINT
4 I5FI0F1:I6200  ErrorSettings RO LSINT
EtherCAT EGHE + 152180216300  TxPDO Parametes
+ IEFIAD1:16800  CHI TxPDO-Map RO LISINT
e + IE#IM0Z16500  CH2 TWPDO-Map RO LSINT
=8 * ISEIAD3:16500 CH3ITxPDO-Map RO LSINT
+ ISFIAGRIES00 CH4 TPDO-Map RO LSINT
* 1521000:16500  Sync manager type RO USINT
E. BHICIE16#00  RxPDO assgn R USINT
4 BAICIL IR0 TxPDO assign RO USINT
* IS#ICIN1EH00 S input parameter RO LSINT
+ IE#E0N0:16200 Al RO LISINT
4 J5#6020:16800  AI2 RO USINT
# 16#6030:16200  AI3 RO USINT
4 16FR0MD:IEEDD  Al4 RO USINT
16548010: 16500  CH1 Settngs AW LISINT
136201 eruhks RW BOCL
116202 Cverirmitenabie RW BOCL
116203 Uniderfimitenable RW BOOL
116504 (Openalarmenabis R BOGL
116205 Temperaturelnit RW LISINT
116206 Prasentation AW LISINT
116207 DecimalPorntPostion R USINT
116208 Caliration R INT
116300 OffsetR RW REAL
HIEF00 Offeet AW REAL
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10-Link card parameter configuration: After adding EL6224, double-click the module to enter module configuration. Click Slot
Configuration to enter IO-Link slot configuration,
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Select the required slot, add the required byte length according to the IO-Link slave manual, and check Download Slot Configuration.
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Slot configuration is then completed.
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3.2 EF9300 Integration

3.2.1 Integration in Siemens S7-1200 TIA Portal (PROFINET)
Install the GSD file.
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In PLC -> Device Configuration -> Network View -> Hardware Catalog, select the module and drag it into the project. Click Not assigned and
select the PLC to connect.

Double-click the module to enter configuration.

Slot function configuration: in the Hardware Catalog, drag modules into the slots in the Device Overview window according to the actual
installation.

Assign the PN name: switch the PLC to online mode, select Ungrouped devices -> click the module name -> Online & Diagnostics ->

Functions -> Assign PROFINET Device Name -> select the module in the list according to the physical MAC address -> click Assign Name to
complete configuration.
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Analog card parameter configuration: Add the analog module (for example, EL3174) to Device Overview.

~ FFCPNT9DODO0EZ0 0 0 V110

» PNAO 0 ox1

(EL9300 P3)DI 16 Bits NPNIP... O - E
L~ @370 Chamel w--ﬁﬁmﬁ
(EL3174)Al 16bit Channel O ZRa 0.7
(EL3174)Al 16bit Chann... ﬁ 550 7293
(EL3174)Al 16bit Chann... 0 23 74.75
(EL3174)Al 16bitChann.. O 240 76.97

esecmceseesesafs s
EEEE g e

l£lm |

(FLITTOM 1580 Chae

LETC
1,5V [OiRarge]
-20.20pma [Ra nge.Range]

4.20]mA joRange]

10-Link card parameter configuration: Double-click the EL6224 card in the Hardware Catalog to add it to Device Overview.
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Select the slot requiring IO-Link function configuration, delete the original IO-Link Disable item.

[E L SNRCE L SE T (EfE

il FFCPNTS00-000€., EF9300 viae
] » PO ] ox FECPNTROODO0E 20
=1 {EL9300 PA)0I 16 Bits NPNP_ D 1 68_69 {ELS300 #3101 168,
=il * (ELE224)iOLink Mastar 4 Per_ O 2 (EL622480LInk M.
i j0-Link o 21 i

== _;ﬁlu R %
ﬁ 1] 10-Link Dizable_1 0 23 10-Link Disa ble
==g 10-Link Dizable_2 o 24 10-Link Dizable

I0-Link Dizable_3 o 25 JC-Link Disa ble

[ ] o 27
| o 28
] o 3
= o 4
mi o 5
[ 0 5
[ ] o >
] 0 8
[ ] 0 k)
[ ] o 10
=i o 1
=] [ 2
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Then find Submodules -> I0-Link Sub Modules in the Hardware Catalog and double-click the required byte length to complete
configuration.

AT+ RS

'umaﬁnz@*

i
E

o D et Mt
[

EERENSHREEMERLEY

L]

ERgRRSRE RS IsIzsEscdennennew

FEAOREERREEnEASEE N e
£
i

E

EEQ

FAS | Product Use Instructions



3.3 EF9700 Integration

EL3174 Status Bit Description

FFC Series Blade I/0O Module User Manual - English Version

Word Offset Bit Name Description
Offset + 0 0 Underrange Lower limit warning
Offset + 0 1 Overrange Upper limit warning
Offset + 0 2 Underlimit Lower limit alarm
Offset + 0 3 Overlimit Upper limit alarm
Offset + 0 4 Opencircuit Open-circuit detection
Offset + 0 14 Enable state Channel enable status: 1 = channel enabled (VAL_Enable=1), 0 = channel disabled
Offset + 0 15 TxPDO Toggle dD;;a update flag; toggles every process data transfer and can be used to detect new
Offset + 1 0-15 Same as Word0 Same bit definitions as Word0, representing channel 2 status
Offset + 2 0-15 Same as Word0 Same bit definitions as Word0, representing channel 3 status
Offset + 3 0-15 Same as Word0 Same bit definitions as Word0, representing channel 4 status
EL3204 Status Bit Description
‘Word Offset Bit Name Description
Offset + 0 0 Underrange Lower limit warning
Offset + 0 1 Overrange Upper limit warning
Offset + 0 2 Underlimit Lower limit alarm
Offset + 0 3 Overlimit Upper limit alarm
Offset + 0 4 Opencircuit Open-circuit detection
Offset + 0 5 Shortcircuit Short-circuit detection
Offset + 0 14 Enable state Channel enable status: 1 = channel enabled (VAL _Enable=1), 0 = channel disabled
Offset 4 0 15 TxPDO Toggle dD:t;a update flag; toggles every process data transfer and can be used to detect new
Offset + 1 0-15 Same as Word0 Same bit definitions as Word0, representing channel 2 status
Offset + 2 0-15 Same as Word0 Same bit definitions as Word0, representing channel 3 status
Offset + 3 0-15 Same as Word0 Same bit definitions as Word0, representing channel 4 status
EL3314 Status Bit Description
Word Offset Bit Name Description
Offset + 0 0 Underrange Lower limit warning
Offset + 0 1 Overrange Upper limit warning
Offset + 0 2 Underlimit Lower limit alarm
Offset + 0 3 Overlimit Upper limit alarm
Offset + 0 4 Opencircuit Open-circuit detection
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Offset + 0 5 Opencircuit Short-circuit detection
Offset + 0 14 Enable state Channel enable status: 1 = channel enabled (VAL_Enable=1), 0 = channel disabled
Offset + 0 15 TxPDO Toggle dD:;: update flag; toggles every process data transfer and can be used to detect new
Offset + 1 0-15 Same as Word0 Same bit definitions as Word0, representing channel 2 status
Offset + 2 0-15 Same as Word0 Same bit definitions as Word0, representing channel 3 status
Offset + 3 0-15 Same as Word0 Same bit definitions as Word0, representing channel 4 status
EL4074 Status Bit Description
Word Offset Bit Name Description
Offset + 0 0 enable_status Channel 0 enable status
Offset + 0 1 VOUT _fault Channel 0 voltage output error
Offset + 0 2 VOUT _fault Channel 0 current output error
Offset + 0 8 enable_status Channel 1 enable status
Offset + 0 9 VOUT_fault Channel 1 voltage output error
Offset + 0 10 VOUT_fault Channel 1 current output error
Offset + 1 0 enable_status Channel 2 enable status
Offset + 1 1 VOUT_fault Channel 2 voltage output error
Offset + 1 2 VOUT _fault Channel 2 current output error
Offset + 1 8 enable_status Channel 3 enable status
Offset + 1 9 VOUT _fault Channel 3 voltage output error
Offset + 1 10 VOUT _fault Channel 3 current output error
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3.3.1 ISDU Modbus Register Manual

1. Overview

This manual defines the register mapping rules, data interaction format, and operation procedure for communication between ISDU
(Intelligent Device Data Unit) and a Modbus TCP master. It is the core specification for implementing ISDU operation interaction
between master and slave stations and applies to industrial device communication scenarios based on the Modbus TCP protocol.

2. Basic Register Specifications

Address definition: ISDU_REG_START = 3000. Address range: 3000 to 3123, totaling 124 registers and meeting the maximum 232-

byte data interaction requirement.

Type

Purpose

Corresponding Modbus Function
Code

Write registers (Holding Registers)

Master -> slave, used to issue ISDU request parameters

06 (single-register write) / 16 (multi-
register write)

Read registers (Input Registers)

Slave -> master, returns ISDU execution results

04 (input-register read)

Data format: Big-endian byte order, where the high byte comes first and the low byte follows. Each 16-bit register stores two bytes: the
high 8 bits store the high byte, and the low 8 bits store the low byte. The maximum data length of one interaction is 232 bytes,

corresponding to 116 registers.

3. Write Register Mapping (Master -> Slave)

Register Address Function Description Data Type Value Range
3000 Module serial number 16-bit unsigned integer 0-32
3001 Port number 16-bit unsigned integer 1-4/1-8
3002 Target index 16-bit unsigned integer 0-65535
3003 Target subindex 16-bit unsigned integer 0-255
3004 Request type 16-bit unsigned integer 0 =read, 1 = write
Any value; value ch: i
3005 Trigger flag 16-bit unsigned integer exe}(l:::ilolf’ value change triggers
3006 Data length 16-bit unsigned integer 0-232 bytes
3007-3122 Data area 16-bit unsigned integer array -

e  Trigger flag (3005): An ISDU operation is triggered only when the value changes. It is recommended to use incrementing values to

ensure effective triggering.

e  Changing the request type from read to write triggers the slave to execute an ISDU write operation.
e  Changing the request type from write to read triggers the slave to execute an ISDU read operation.
e Data area: the data registers need to be manually byte-swapped as required.

4. Read Register Mapping (Slave -> Master)

Register Address Function Description Data Type Value Range

3000 Module serial number 16-bit unsigned integer 0-65535

3001 Port number 16-bit unsigned integer 0-65535

3002 Target index 16-bit unsigned integer 0-65535

3003 Target subindex 16-bit unsigned integer 0-255

3004 Execution status 16-bit integer (l)jfj}i;dl =executing, 2=completed, -
3005 Execution progress 16-bit integer 0-11 normal, -1 to -15 failed
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3006 Error code 16-bit integer 0=no error, nonzero=specific error
3007 Data length 16-bit unsigned integer 0-232 bytes
3008-3123 Data area 16-bit unsigned integer array -

e  Data area (from 3008): stores data returned by read operations or echo data from write operations. The format is the same as the write-

register data area.

e  Execution status, progress, and error code reflect the ISDU operation in real time and are the core basis for judging operation results.
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5. Core Status Code Definitions

FFC Series Blade I/0O Module User Manual - English Version

Value Meaning Recommended Operation

0 Idle; no execution task A new ISDU request can be issued

1 Executing; operation in progress Wait; do not issue repeated requests

2 Execution successful; operation complete Read result data if available

-1 Execution failed; operation incomplete Read the error code and progress value to locate the problem

Execution Progress (Register 3005)

Normal Progress Value Meaning

0 Idle

1 Writing target index

2 Writing target subindex

3 Writing read control command

4 Waiting for read operation response
5 Reading data length

6 Reading data

7 Writing data length

8 Writing data

9 ‘Writing write control command

10 Waiting for write operation response
11 Reading error code

Failed Progress Value

Meaning

-1

Failed to write index

-2 Failed to write subindex

-3 Failed to write read control command
-4 Failed while waiting for read response
-5 Failed to read length

-6 Failed to read data

-7 Failed to write length

-8 Failed to write data

-9 Failed to write write control command
-10 Failed while waiting for write response
-11 Failed to read error code

-14 No device connected to the port
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-15

Invalid data length

Error Code (Register 3006)

Value Meaning Description
0 No error Operation executed successfully
Nonzero Specific error code Returned by SDO operation; the meaning is strongly related to the device SDO

implementation

6. Standard Operation Procedure
Write operation (master issues an ISDU request):

write the module serial number to 3000 and port number to 3001;

write target index to 3002 and target subindex to 3003;
write request type (2 = write) to 3004 and data length to 3006;

write the data to be written into the data area starting from 3007 in big-endian order.

Modify the trigger flag value at 3005 (for example, increment by 1) to trigger the slave to execute the ISDU write operation. Poll
register 3004 until the status becomes 2 (success) or -1 (failure).

Read operation (master obtains ISDU data):

write the module serial number to 3000 and port number to 3001;

write target index to 3002 and target subindex to 3003;
write request type (1 = read) to 3004.

Data length is not required. Modify the trigger flag value at 3005 to trigger the slave to execute the ISDU read operation. Poll register
3004 until the status becomes 2 (success);

read the data length from 3007, and then read the corresponding result data starting from 3008.

7. Notes

Trigger mechanism: the slave executes an ISDU operation only when the trigger flag (3005) changes. The same trigger value will not
trigger repeatedly. Incrementing values such as 1, 2, 3... are recommended.

Data processing: the data length must be an even number; otherwise parsing errors may occur. Data registers need to be manually byte-
swapped as required. The maximum data area is 232 bytes; extra data will be truncated.

Register range: ensure that the Modbus server maps the 3000-3123 register space. Write operations correspond to Holding Registers,
while read operations correspond to Input Registers. Do not confuse the two.

Exception handling: the master must check the execution status and error code in real time. If an operation times out without response,
reset the trigger flag or resend the request.
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8. Troubleshooting
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Fault Symptom

Possible Cause

Solution

ISDU operation not executed

Trigger flag did not change

Change the trigger flag to a different value; incrementing values are
recommended

Data read/write error

Incorrect byte-order handling

Manually swap data registers as required

Execution status is failed (-1)

ISDU operation execution failed

Read progress value 3005 to locate the failed step and read error
code 3006 to analyze the root cause

Data length is 0

No data for read operation or length not
specified for write operation

Check request parameter configuration and verify actual device
ISDU data

Register access failed

Modbus server configuration error

Confirm that the server maps registers 3000-3123 and that
permissions are correct

Progress value is negative

The corresponding step failed

Troubleshoot the corresponding process according to the absolute
value, for example -3 means failed to write the read control
command

9. Performance Optimization Suggestions

e Batch communication: read and write multiple registers at one time to reduce Modbus communication frequency, for example writing
parameters 3000-3006 at once.

e On-demand transmission: transmit only necessary data to avoid useless bandwidth occupation.

e Adaptive polling: set the polling interval to 10-50 ms at the early stage of operation to shorten response time. After operation exceeds 1 s,
adjust the interval to 100-200 ms to reduce CPU usage.

e  Timeout mechanism: set an operation timeout, for example 5 s, to avoid endless waiting.

e Error retry: implement automatic retry for non-fatal errors such as communication timeout.

10. Appendix
Type Start Address End Address Quantity Purpose
Write registers 3000 3122 123 Issue ISDU request parameters
Read registers 3000 3123 124 Return ISDU execution results
Term Description
ISDU Intelligent Device Data Unit
SDO Service Data Object, used for reading and writing device parameters
Big-endian A byte order in which the high byte is stored at the lower address and the low byte at the higher address
Holding Registers Modbus write registers supporting read/write operations
Input Registers Modbus read registers supporting read-only operations

Summary: The ISDU Modbus register area is divided into write registers (3000-3122, issuing requests) and read registers (3000-3123,
returning results). Register type and address range must be strictly distinguished. The trigger flag (3005) is the key to executing ISDU
operations, and it triggers only when the value changes. Execution status (3004), progress (3005), and error code (3006) are the core

basis for judging and verifying operation results.
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3.3.2 Inovance 521 MODBUS TCP Configuration Tutorial

1. Use the FAS coupler configuration tool to export the blade-module combination file.

2. Click Series.

77

3. Select EF9700 and the combined blade modules. The corresponding picture appears. Double-click the module picture to configure
parameters.
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4. Click Address Mapping to query the address mapping of the module combination.
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5. Export the .JSON configuration file.

6.
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7. Click Configuration to set the coupler IP address.
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8.  Click Configuration File Upload to upload the .JSON file. After upload succeeds, restart the power supply. The combination information
is then imported into the coupler.
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9.  Open Inovance AutoShop programming software. After configuring the basic PLC information, right-click Ethernet, add Ethernet
configuration, and enter the coupler IP address.
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10. Configure address mapping; the system can then be used normally.
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4 Appendix

4.1 Ordering Information

Product Order Code
PROFINET bus coupler EF9300
EtherCAT bus coupler EF9100
Modbus-TCP bus coupler EF9700
16-point NPN/PNP digital input module EL1016
16-point NPN digital output module EL2016
16-point PNP digital output module EL2019
8-point NPN digital output module EL2008
4-point NPN digital output module EL2004
4-channel analog input module EL3174
4-channel analog output module EL4074
4-channel RTD temperature detection module EL3204
4-channel RTD temperature detection module EL3244
4-channel thermocouple temperature detection module EL3314
4-channel I0-Link master module EL6224
Power relay module ELP000
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o
[=]!

[ Technical Support ] [ Learn More on Official Website ]

Tel.: 0591-22991876

Website: WWW.FAS-ELEC.COM
Technical Support: +86 13306936805
Business Support: +86 19905006938

Address: Room 009, Area A1, Building 1, Innovation Center, National University Science Park, No. 6 Dongling East Road, Shangjie
Town, Minhou County, Fujian Province
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