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1 Product Overview

» The distributed remote IO system consists of a network adapter module and an expansion IO module.

» The network adapter module is responsible for fieldbus communication and realizes communication
connection with the master station controller.

Select the corresponding bus module according to the communication interface of the system. The

mainstream industrial communication protocols include EtherCAT, ProfiNET, Profibus-DP, Modbus/TCP,

EtherNet/IP, etc.

» The expansion 10 module is responsible for connecting to the input and output sensors on site. The
input IO module collects various signals on site and transmits them through the internal

The controller reads and processes the data from the adapter through the field bus, and then writes the

output data to the network adapter. The network adapter then writes the output data to the output IO module

through the internal bus, thereby realizing the control of the device.

» The expansion IO modules are divided into 9 categories: digital input module, digital output module,
digital input and output mixed module, analog

Analog input module, analog output module, temperature input module, pressure sensor input module, pulse

counting module, auxiliary module, etc.

» The network adapter and the expansion IO module can be freely combined according to the needs of
the site. Distributed

IO modules can achieve lower cost requirements.

» This manual mainly describes the use of EtherCAT series distributed I10.
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1.1 Product Features

» It occupies few nodes, one node has one EtherCAT adapter, and the adapter can expand up to 31 10
modules.
Flexible configuration, multiple types of IO modules can be combined arbitrarily.
Easy to use, each 1O has an independent functional module, which can be directly loaded into the
configuration system according to the actual topology structure, making configuration easy.

Easy to get started.

» The extended 10 module has rich functions. The 10 module includes digital quantity, analog quantity,
temperature, pressure, pulse and other types, which can be flexibly combined and expanded.

It can be applied in different occasions. It has strong compatibility, and the communication interface of the

adapter complies with the EtherCAT communication standard, and supports mainstream EtherCAT master

stations such as TwinCAT, Codesys, OMRON, and Trio.

» Support module parameter configuration.

» Supports error diagnosis, the adapter is marked with an error indicator light, and each module also

supports a fault alarm function, making detection and maintenance simple and convenient.

1.2 Product Installation and Removal

» When the module is installed, the DIN rail lock at the bottom of the module can be safely and reliably
installed on the 35 mm DIN rail. In addition, there is a DIN rail lock on the left side of the adapter.

A manual clip is used to lock the guide rail. When installing the module, you need to align it with the notch,

push the module toward the DIN clip in the direction of the arrow, and place the module on the DIN guide

rail.

Figure 1-1
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» When disassembling a module, first remove all signal cables or power cables from the module, then
pull the latch in the direction of the arrow (the yellow part in the figure below).

When removing the adapter module, you also need to open the rail lock counterclockwise.

Figure 1-2
1.3 Product installation dimensions
» Adapter module installation dimensions: 100mm x 48mm x 67mm
» 10 module installation size: 100mm x 12mm x 67mm / 100mm X 24mm X 67mm
1.4 Grounding protection

» There is a metal spring on the back of the module, which is used to effectively ground the rail. The
metal spring and the grounding PE of the adapter module are connected internally.

Yes.

Figure 1-3
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2 Network adapters

» DF20-C-EC network adapter supports standard EtherCAT device communication. The adapter has two

EtherCAT bus interfaces and supports
MRP media redundancy can realize ring network redundancy function of mainstream EtherCAT master
stations such as TwinCAT, Codesys, OMRON, Trio, ACS, etc. It takes up little space, has high speed,

convenient wiring and simple configuration.

2.1 Adapter Technical Parameters

Adapter technical parameters

Product Model DF20-C-EC
Bus protocol EtherCAT
Number of slaves According to the master station settings
Data transmission medium Category 5 twisted pair
Transmission distance 100m (station distance)
Bus speed 100Mbps
Bus interface 2*RJ45
Power Input 24V DC (18~36V)
System Power
Power Output 5V DC/2A
Common power supply 24V DC (+£20%)/8A
Slave Error Diagnosis support
Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27

Electromagnetic Compliant with EN 61000-4standard

compatibility testing

Protection level 1P20

Operating temperature -25~75°C

Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)

Dimensions 100mm X 48mm % 67mm

Pollution degree Class 2, in accordance with IEC 61131-2

Corrosion resistance Compliant with IEC 60068-2-42 and IEC 60068-2-43 standards
Operating altitude 0~2000m
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2.2 Adapter Wiring Diagram

» The figure shows the adapter wiring diagram. Users need to connect two sets of isolated 24V power

supplies to the system power supply according to the wiring diagram.

Input ports (SYS 24V port and SYS OV port) and common power input ports (Filed 24V port and

Filed OV port). There are two groups of common power input ports, and it is recommended that users

connect all of them. In addition, a group of safety ground wires and network communication cables need to

be connected.

_ - LED Sys_24V
O rwr LED Sys_5V
Q Rur =[
F LED Field_24V
IN Ocerr |
e T S
Sys_QV
Cl O ‘ | - o
ouTt . SRl |
= ‘—ﬁ Field_24VIN
] IF
Field_OV IN
-
T I
= _m
Figure 2-1
2.3 Adapter LED Indicator
serial | Indicat
numb or illustrate color state meaning
er Lights
Bright Control power supply is normal
Control ; -
1 PWR green Control power supply is not connected or is
power supply Destroy
faulty
Bright Bus configuration successful
2 RUN Bus Status green Destroy Bus configuration failed
Module Flash Module communication is normal
3 STA communicati | green Oft/Still Module has no communication
on on
. Module failure (specific failure information
4 ERR I\f/;(i)l?l 1;1: red Bright can be queried in PLC)
Destroy The module works fine
Network port Bright Network connection is normal
5 L/AO 1 link and green Flash Network communication work
status Destroy Network link abnormality
Network port Bright Network connection is normal
6 L/Al 2 link and green Flash Network communication work
status Destroy Network link abnormality
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2.4 Adapter DIP Switch

» As shown in Figure 2-1, the adapter module has a set of dip switches to set the EtherCAT slave address.

ON indicates valid data.8-bit data represents the range of 0~255.

3 Expansion 10 Module

» The expansion 10 modules are divided into 9 categories: digital input module, digital output module,
digital input and output mixed module, analog

Input module, analog output module, temperature input module, pressure sensor input module,

encoder/pulse counting module, auxiliary module, etc. Multiple types of IO modules can be combined

arbitrarily.

3.1 List of supported 10 modules

model Product Description
DF20-M-8DI-N
DF20-M-8DI-P
DF20-M-16DI-N
DF20-M-16DI-P
DF20-M-32DI-N
DF20-M-32DI-P
DF20-M-8DO-N
DF20-M-8DO-P
DF20-M-16DO-N
DF20-M-16DO-P
DF20-M-32DO-N
DF20-M-32DO-P
DF20-M-4DO-R
DF20-M-8DIO-N
DF20-M-8DIO-P

8-channel digital input module, NPN

8-channel digital input module, PNP

16-channel digital input module, NPN

16-channel digital input module, PNP

32-channel digital input module, NPN

32-channel digital input module, PNP

8-channel digital output module, NPN

8-channel digital output module, PNP

16-channel digital output module, NPN

16-channel digital output module, PNP

32-channel digital output module, NPN

32-channel digital output module, PNP

4-channel relay output module

8-channel digital input + 8-channel digital output, NPN

8-channel digital input + 8-channel digital output, PNP

DF20-M-4AI-U-0

4-channel analog input module, -10V~+10V

DF20-M-4AI-U-1

4-channel analog input module, 0~+10V

DF20-M-4AI-1-2

4-channel analog input module, 0~20mA

DF20-M-4AI-I-3

4-channel analog input module, 4~20mA

DF20-M-4AI-U-4

4-channel analog input voltage type

+10V/0~10V/2~10V/£5V/0~5V/1~5V

DF20-M-4AI-I-5

4-channel analog input current type 0~20mA/4~20mA

DF20-M-8AI-U-4

8-channel analogquantityInput voltage type
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+10V/0~10V/2~10V/£5V/0~5V/1~5V

DF20-M-8AI-I-5

8-channel analogquantityInput current type 0~20mA/4~20mA

DF20-M-2LC-S-5

2-channel pressure sensor input module

DF20-M-2RTD-PT

2-channel RTD sensor input module

DF20-M-4RTD-PT

4-channel RTD sensor input module

DF20-M-4TC-KETJ

4-channel Thermocouple Sensor Input Module

DF20-M-8TC-KETJ

8-channel Thermocouple Sensor Input Module

DF20-M-4A0O-U-0

4-channel analog output module, -10V~+10V

DF20-M-4A0O-U-1

4-channel analog output module, 0~+10V

DF20-M-4A0O-I-2

4-channel analog output module, 0~20mA

DF20-M-4A0O-I-3

4-channel analog output module, 4~20mA

DF20-M-4A0O-U-4

4-channel analog output voltage type
+10V/0~10V/2~10V/£5V/0~5V/1~5V

DF20-M-4AO-I-5

4-channel analog output current type 0~20mA/4~20mA

DF20-M-8AO-U-4

8-channel analogquantityOutput voltage type
+10V/0~10V/2~10V/£5V/0~5V/1~5V

DF20-M-8AO-I-5

8-channel analogquantityOutput current type 0~20mA/4~20mA

DF20-M-1CNT-EL-5

Single channel encoder counter module, 5V

DF20-M-1CNT-EL-4

Single channel encoder counter module, 24V

DF20-M-2CNT-PIL-5

2-channel pulse counting module, 5V

DF20-M-2CNT-PIL-4

2-channel pulse counting module, 24V

DF20-M-2CNT-EL-5

2-channel encoder/pulse counting module, 5V

DF20-M-2CNT-EL-4

2-channel encoder/pulse counting module, 24V

DF20-M-2PWM

2-channel pulse output module, 5V

DF20-M-1COM-232/485/422

1-channel RS485/RS232/RS422 serial communication module

DF20-M-41I0L

4-channel I0-Link communication module

DF20-M-DC-UD-5

Power Module
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3.2 DF20-M-8DI-N: 8-channel digital input module NPN type

3.2.1 Technical parameters

Electrical parameters

Number of input channels 8
Input signal type NPN
Input rated voltage 0V DC
logic"0" signal voltage >11V DC
logic"1" signal voltage <5V DC
Typical input current 3mA
15mA

System side current

The default time is 3ms, and the time can be set

Isolation withstand voltage

Input filtering
Input Impedance >7.5kQ
Module failure alarm support
General parameters
500V

Storage temperature

Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic compatibility Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Line length

Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
8..9mm
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3.2.2 Status indicator light and wiring diagram

The status indicator lights are shown in the table below:

(M=

LED Input1 | |[X) X)|| | LED Input 2
LED Input 3 | (O || | LED Input 4
LED Input 5 | ||X &)|| | LED Input 6
LED Input 7 | |® &®|| | LED Input 8

> Field_24V

=

Field_OV

e

| Field_ovV

LED Input No Status and meaning LED Input No Status and meaning

On: Channel 1 input signal is On: Channel 2 input signal is
valid valid

LED Inputl LED Input2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid

LED Input3 LED Input4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid

LED Input5 LED Input6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid

LED Input7 LED Input8
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid

3.2.3 Module process data definition
Input data: 2 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CH8 CH7 CH6 CHS5 CH4 CH3 CH2 CHI1
Byte 1 invalid
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Data description:

CH1~CHS8: When the corresponding channel input signal is valid, this position is 1, and when the input is
invalid, it is 0.
0: Input signal is invalid 1: Input signal is valid

Module PDO switching instructions:

B v 8 x|| i w1100 x| [ thercat vaster Lwioes

=@ thoveds =T = -
= [ Deviee {CODESYS SoftMotion Win V3 x64) i é’%m&* N
 Elecig s B £ = B £ =
e N -
20 mostcan | i G epn] e N S
Qe - 28 "R i ey ||
S B PDOfEHIEREHEAEY i
e - on BooL  sssn0n2
- B snm E MEFITHRRABOOLE,| on [ —
< EthercaT Task (EC Tasks) BITARRSEIFIUSINTEL o BOOL | H6R2000:04
b EtherCATIECT S DIs BOOL 16%2000:05
& ricrro i i
= (@ EthercAT_Master (EthercAT Master) o il | e
=[] 1100 EtvercaT Counler ] e DB, B00L | A8E2000:08
LW 1008 (8 CH Digital Input NPN) ;5 e
3 Softotan ererd AvsPacl 1A BT I |

When using the DF20-M-8DI-N module, you can implement the module's bit, array, and byte operations by
checking different types of PDO.

3.2.4 Configuration parameter definition

SDO index Sub- length type Value range meaning

Configurati | 1644000 1 16bit UINT 0~40 Filter

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where X is the card slot position -1

Data description: channel input filter time, unit: ms, default value: 3ms. Correspondence between SDO
object write value and filter time

As shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7ms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms

10
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3.3 DF20-M-8DI-P: 8-channel digital input module PNP type

3.3.1 Technical parameters

Electrical parameters

Number of input channels 8
Input signal type PNP
Input rated voltage 24V DC
logic"0" signal voltage <5V DC
logic"1" signal voltage >11V DC
Typical input current 3mA
15mA

System side current

The default time is 3ms, and the time can be set

Isolation withstand voltage

Input filtering
Input Impedance >7.5kQ
Module failure alarm support
General parameters
500V

Storage temperature

Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic compatibility Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Line length

Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
8..9mm

11
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3.3.2 Status indicator light and wiring diagram

The status indicator lights are shown in the table below:

(M=

LED Input 1 LED Input 2
LED Input 3 LED Input 4
LED Input 5 LED Input 6
LED Input 7 LED Input 8

FO KO [

[X:

&
2
E

D)

Field_24V

f@

> Field_0V

=
!

J_Field_24Vv

LED Input No Status and meaning LED Input No Status and meaning

On: Channel 1 input signal is On: Channel 2 input signal is
valid valid

LED Inputl LED Input2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid

LED Input3 LED Input4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid

LED Input5 LED Input6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid

LED Input7 LED Input8
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid

3.3.3 Module process data definition
Input data: 1 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CHS CH7 CH6 CHS5 CH4 CH3 CH2 CHI1
Byte 1 invalid
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Data description:

CH1~CHS8: When the corresponding channel input signal is valid, this position is 1, and when the input is
invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

B unbteds =T - =
=-[f) Device (CODESYS SoftMation Win V3 x64) 1B pris 3 - RN _
T80 = of B e R
= Applcati S T SR
‘gﬁ;p;ﬁ;gg Jut—— . 3B AR REREN o1t BOOL  1622000:01
- = 285 "HEEE PDOEMIE R REAY o BooL  1ss2000:02
[£] pLc_PrG (PRG) =
- @ unmE & M LB THoRABOOLE, | | o | s
& el Task (20 Ta) EtherCATIECR] %! BITRR8EFIUSINTEY 0l BOOL 1a~zuuu:us
=2 MairTask (IEC-Tasks) #2000:!
& pLc_pre s 016 BOOL  1622000:06
= [ EthercaT Master (EtherCAT Master) o17 BOOL  18%2000:07
= [ (w1100 (Ethercat coupler) | &R o1 BOOL  1622000:08
L1018 (8 CH Digital Input PNF) oy
ag
"3 SoftMotion General Axis Pool 1HESEE | 16#1A01 8 CH Digital Input PNF.
DISN BIT 16£2001:01

When using the DF20-M-8DI-P module, you can implement the module's bit, array, and byte operations by
checking different types of PDO.

3.3.4 Configuration parameter definition

SDO index Sub- length type Value range meaning

Configurati | 1644000 1 16bit UINT 0~40 Filter

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on. 16#400x. where x is the card slot position -1

Data description: Channel input filter time, unit: ms, default value: 3ms. The corresponding relationship

between the SDO object write value and the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7ms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms

13
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3.4.1 Technical parameters

3.4 DF20-M-16DI-N: 16-channel digital input module NPN type

Electrical parameters

Number of input channels 16
Input signal type NPN
Input rated voltage 0V DC
logic"0" signal voltage >11V DC
logic"1" signal voltage <5V DC
Typical input current 3mA
System side current 30mA

Input filtering Default 3ms, configurable 0.2-40ms
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.4.2 Status indicator light and wiring diagram

LED 1 | [29 LED 2
. ®® .
"
LED 15 | [88 LED 16
Input 2
Imput 1 |OO | 4
QO
QO
Field_24V Fiel d_ov
OO\ 4
QO
OO
OO Input 16
Input 15 QO 4
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 input signal is On: Channel 2 input signal is
valid valid
LED1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid
LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid
LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid
LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 input signal is On: Channel 10 input signal
valid is valid
LED9 LED10
Off: Channel 9 input signal is Off: Channel 10 input signal
invalid is invalid
On: Channel 11 input signal is On: Channel 12 input signal
valid is valid
LEDI11 LEDI12
Off: Channel 11 input signal is Off: Channel 12 input signal
invalid is invalid
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On: Channel 13 input signal is

On: Channel 14 input signal

valid is valid
LEDI13 LED14
Off: Channel 13 input signal is Off: Channel 14 input signal
invalid is invalid
On: Channel 15 input signal is On: Channel 16 input signal
valid is valid
LEDI15 LEDI16
Off: Channel 15 input signal is Off: Channel 16 input signal
invalid is invalid
3.4.3 Module process data definition
Input data: 2 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CHB8 CH7 CH6 CH5 CH4 CH3 CH2 CHI1
. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte
CHI16 CH15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Data description:

CHI1~CH16: When the corresponding channel input signal is valid, this position is 1, and when the input is

invalid, it is 0.
0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

AR

] 16#1A02 16 CH Digital Input NP
[] 16#1A03 16 CH Digital Input NP

~ # x| wioo x|
= o) AwE2 =
=~ [T Device (CODESYS SoftMotion Win V3 x64) L] L pii:2 BN

=B rLc 1238 — £ =2 = ER E=ic) =3
. e d JUEES o ) L i o1t BOOL  1622000:01
Ijiﬁf{bks) | B 3@]2561@%?'83‘ D12 BOOL  1622000:02
- upma B PDOEBE R EEZRY | o013 BOOL  1622000:03
£ EtherCAT Task (IEC Tasks) e — M _EZI T ERHBOO LAY, D14 BOOL  1622000:04
= & MainTask (IEC Tasks) | BITARR16%! , UINTAL] 015 BOOL  1622000:05
& pic_rre oy : DI6 BOOL  1622000:06
= [ EtherCAT Master (EtherCAT Master) 15&3:7*%%2% | USINTZ! o BOOL 16+2000:07
= [@f,w1mu(5mercﬂcuuplar) ] =8 DI8 BOOL 1622000:08
LW1016 (16 CH Digital Input NPN) D8 BOOL  16%2000:02
"% SofthMotion General Axis Pool BHG BOOE | de#at0niio
DI11 BOOL  1622000:11
o2 BOOL  1622000:12
D113 BOOL 1622000:13
DI14 BOOL 16%2000:14
D115 BOOL  16#2000:15
Dlt6 BOOL  1622000:16

DIHEN arr

When using the DF20-M-16DI-N module, you can implement bit, array, word, and byte operations of the

module by checking different types of PDO.
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3.4.4 Configuration parameter definition
SDO index Sub- length type Value range meaning
Configurati | 16#4000 1 16bit UINT 0~40 Filter
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and
so on, 16#400x, where x is the card slot position -1

Data description: Channel input filter time, unit: ms, default value: 3ms.
The corresponding relationship between the write value of the sub-index 1 object under index 16#4000 and

the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7Tms 20 20ms
8 &ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms
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3.5 DF20-M-16DI-P: 16-channel digital input module PNP type

3.5.1 Technical parameters

Electrical parameters

Number of input channels 16
Input signal type PNP
Input rated voltage 24V DC
logic"0" signal voltage <5V DC
logic"1" signal voltage >11V DC
Typical input current 3mA
System side current 30mA

Input filtering The default time is 3ms, and the time can be set
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.5.2 Status indicator light and wiring diagram

LED1 | [3g | LED 2
. ®® .
ol
LED 15 | [33) LED 16
Input 2
Input 1 |O0O) | 4
OO °
OO °
o2y Field_24V
OO 4
OO °
Field_OV °
00 :
OO Input 16
Input 15 OQ 4
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 input signal is On: Channel 2 input signal is
valid valid
LED1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid
LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid
LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid
LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 input signal is On: Channel 10 input signal
valid is valid
LED9 LED10
Off: Channel 9 input signal is Off: Channel 10 input signal
invalid is invalid
On: Channel 11 input signal is On: Channel 12 input signal
valid is valid
LEDI11 LEDI12
Off: Channel 11 input signal is Off: Channel 12 input signal
invalid is invalid
LEDI13 On: Channel 13 input signal is LED14 On: Channel 14 input signal
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is valid

Off: Channel 13 input signal is Off: Channel 14 input signal

invalid is invalid

On: Channel 15 input signal is On: Channel 16 input signal

valid is valid
LEDI15 LEDI16
Off: Channel 15 input signal is Off: Channel 16 input signal
invalid is invalid
3.5.3 Module process data definition
Input data: 2 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CHS8 CH7 CH6 CHS5S CH4 CH3 CH2 CHI1
Bute | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
te
Y CHI16 CHI15 CH14 CHI13 CHI2 CHI1 CHI10 CH9

Data description:

CHI1~CH16: When the corresponding channel input signal is valid, this position is 1, and when the input is
invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

BE

= 8% | witoe x
=G #mEL2 = = =
= [ Device (CODESYS SoftMotin Win V3 x64) mA) BB HIREE] EERL R
EEY - - [ = m =31 =% = =
) 2 SRR 2 16#1A00 16 CH Digital Input PN
=1} Application I il
iy emEz . - . —— D1 BOOL 165200001
e b 3@@@]&%@%5‘259 b2 BOOL  16£2000:02
- o = PoOEH e || o
& i ik RN 5 oM BOOL  1652000:04
; EthErCA;r;]Task (l:;)‘rasks) Ether CATIECRIR, M ERIT™MERRAHBOOLEY o BOOL  16£2000:05
= ManTask (IEC-Ta 2000
&) pic o . BITARR16E! , UINTEL] ol BOOL  1652000:06
= [ Ethercat master Ethercatmaster) 1IN THAB 128 USINTH! Bl HODL | P00ty
= W 1100 EihercAT Coupler) ] 8 o1 BOOL  1652000:08
LW 1116 {16 CH Digital Input PNF) o BooL | Harztonm
" Softhotion General Axis Pool Bih HOOE | L6¥200010
o1 BOOL  16%2000:11
o1z BOOL  16%2000:12
o3 BOOL  1652000:13
D4 BOOL 165200014
D11 BOOL  16%2000:15
bi1s BOOL  16%2000:15
7] 16#1A01 16 CH Digital Input PN
DILEN BT 1652001:01
[] 16#1A02 16 CH Digital Input PN
] 16#1A03 16 CH Digital Input PN
DIIEN_L U
DISN_H USINT

When using the DF20-M-16DI-P module, you can implement bit, array, word, and byte operations of the

module by checking different types of PDO.

3.5.4 Configuration parameter definition

SDO index Sub- length type Value range meaning

UINT

Configurati

16#4000 1 16bit 0~40 Filter

20
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If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on. 16#400x. where x is the card slot position -1

Data description: Channel input filter time, unit: ms, default value: 3ms.

The corresponding relationship between the SDO object write value and the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7ms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms
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3.6 DF20-M-32DI-N: 32-channel digital input module NPN type

3.6.1 Technical parameters

Electrical parameters

Number of input channels 32
Input signal type NPN
Input rated voltage 0V DC
logic"0" signal voltage >11V DC
logic"1" signal voltage <5V DC
Typical input current 3mA
System side current 65mA

Input filtering The default time is 3ms, and the time can be set
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (no condensation)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.6.2 Status indicator light and wiring diagram

LED1 LED 17
LED 16 LED 32
Input 17
Input 1100 | OO | 4 ™
OO |00 .
OO OO .
Field_0QV
OO 100 | 4 =
OO |00
OO |00 °
OO OO Input 32
Input 16 OQT OQ | 4 T
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 input signal is On: Channel 2 input signal is
valid valid
LEDI1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid
LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid
LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid
LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 input signal is On: Channel 10 input signal
valid is valid
LED9 LED10
Off: Channel 9 input signal is Off: Channel 10 input signal
invalid is invalid
On: Channel 11 input signal is On: Channel 12 input signal
LEDI1 valid LEDI12 is valid
Off: Channel 11 input signal is Off: Channel 12 input signal
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invalid is invalid
On: Channel 13 input signal is On: Channel 14 input signal
valid is valid

LEDI3 LED14
Off: Channel 13 input signal is Off: Channel 14 input signal
invalid is invalid
On: Channel 15 input signal is On: Channel 16 input signal
valid is valid

LEDI5 LEDI16
Off: Channel 15 input signal is Off: Channel 16 input signal
invalid is invalid
On: Channel 17 input signal is On: Channel 18 input signal
valid is valid

LED17 LEDI8
Off: Channel 17 input signal is Off: Channel 18 input signal
invalid is invalid
On: Channel 19 input signal is On: Channel 20 input signal
valid is valid

LED19 LED20
Off: Channel 19 input signal is Off: Channel 20 input signal
invalid is invalid
On: Channel 21 input signal is On: Channel 22 input signal
valid is valid

LED21 LED22
Off: Channel 21 input signal is Off: Channel 22 input signal
invalid is invalid
On: Channel 23 input signal is On: Channel 24 input signal
valid is valid

LED23 LED24
Off: Channel 23 input signal is Off: Channel 24 input signal
invalid is invalid
On: Channel 25 input signal is On: Channel 26 input signal
valid is valid

LED25 LED26
Off: Channel 25 input signal is Off: Channel 26 input signal
invalid is invalid
On: Channel 27 input signal is On: Channel 28 input signal
valid is valid

LED27 LED28
Off: Channel 27 input signal is Off: Channel 28 input signal
invalid is invalid
On: Channel 29 input signal is On: Channel 30 input signal
valid is valid

LED29 LED30
Off: Channel 29 input signal is Off: Channel 30 input signal
invalid is invalid
On: Channel 31 input signal is On: Channel 32 input signal
valid is valid

LED31 LED32
Off: Channel 31 input signal is Off: Channel 32 input signal
invalid is invalid

24
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3.6.3 Module process data definition

Input data: 4 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CHS CH7 CH6 CH5 CH4 CH3 CH2 CHI1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CHI16 CHI15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH32 CH31 CH30 CH29 CH28 CH27 CH26 CH25

Byte 0

Byte 1

Byte 2

Byte 3

Data description:

CHI1~CH32: When the corresponding channel input signal is valid, this position is 1, and when the input is
invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

H ~ 2 x| W oo xﬁj EiherCAT Master |
3 intitiedt =T
{1 [ Device (CODESYS SoftHotion Win V3 x64) 2 bitidia AR
Eg | e B = B =5 7 F =3
5 © rppcaton DB DEFERRY | | o)
i " - S 2 T A A TR N BoOL  1622000:01
gﬁf:ﬁf@ns) | SR 2%3& 'ﬁ?%é"ﬁl?g' PDOiﬁajzlf%%;H}Ex:;ﬁ bz BOOL  1622000:02
= ﬁﬁ_gﬂﬁ B M EEITHAABOOIE, DIz BOOL  1622000:03
& ehercar ruk T e UINTEZFIBITARR3 22 o ol
= £ MainTask (IEC-Tasks) ! ;s 1
W@ PLC_PRG W DI6 BOOL 16#2000:06
= ({ EtherCAT_Master (EtherCAT Master) e pagL, | tewnium
! e ] | e= = oL | el
LW/1032 (32 CH Digital Inputt NP) sy
8 Sofittoton General Axis Pool 1WiFEsee E:i': E;’gt :fi:::t';
DI12 BOOL 16#2000:12
o113 BOOL  1622000:13
DI14 BOOL 162000:14
DILS BOOL 1672000:15
DIt B00L 1622000516
bz BOOL 162000:17
pue BOOL  1622000:18
DI19 BOOL 16#2000:19
DIz B00L  1622000:20
DI21 BOOL 1622000:21
b2 500L 162200022
DI23 BOOL 1622000:23
D4 50Ol 1622000:24
DI25 BOOL 1622000:25
Ds BoOL  1622000:26
D127 BOOL 16#2000:27
D8 B0l 1622000:28
DI2% BOOL 16%2000:29
oBo BOOL  1622000:30
DI31 BOOL 16#2000:31
bB2 BOOL  1622000:32
D 7] UINT
D d UINT
DIIZN Loviord BIT

When using the DF20-M-32DI-N module, you can implement the module's bit, word, and array operations

by checking different types of PDO.
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3.6.4 Configuration parameter definition
SDO index Sub- length type Value range meaning
Configurati : ) Fil
16#4000 1 16bit UINT 0~40 llter

on conficratia

If the module is inserted in the first card slot after the coupler, the SDO index is

Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on. 16#400x. where X is the card slot nosition -1

Data description: Channel input filter time, unit: ms, default value: 3ms.

The corresponding relationship between the write value of the sub-index 1 object under index 16#4000 and

the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 Tms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms
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3.7 DF20-M-32DI-P: 32-channel digital input module PNP type

3.7.1 Technical parameters

Electrical parameters

Number of input channels 32
Input signal type PNP
Input rated voltage 24V DC
logic"0" signal voltage <5V DC
logic"1" signal voltage >11V DC
Typical input current 3mA
System side current 65mA

Input filtering The default time is 3ms, and the time can be set
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8...9mm
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3.7.2 Status indicator light and wiring diagram

LED1

LED 16

LED 17

LED 32

Input 17

e

Input 13

P

OO
OO

OO

Field_24V

N

OO
OO

o

o

Input 32

3
388 88 8868

T

L

Input 16 Og } {

The status indicator lights are shown in the table below:

LED No Status and meaning LED No Status and meaning

On: Channel 1 input signal is On: Channel 2 input signal is
valid valid

LED1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid

LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid

LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid

LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 input signal is On: Channel 10 input signal
valid is valid

LED9 LED10
Off: Channel 9 input signal is Off: Channel 10 input signal
invalid is invalid
On: Channel 11 input signal is On: Channel 12 input signal
valid is valid

LEDI11 LEDI12
Off: Channel 11 input signal is Off: Channel 12 input signal
invalid is invalid
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On: Channel 13 input signal is On: Channel 14 input signal
valid is valid

LEDI13 LED14
Off: Channel 13 input signal is Off: Channel 14 input signal
invalid is invalid
On: Channel 15 input signal is On: Channel 16 input signal
valid is valid

LEDI15 LED16
Off: Channel 15 input signal is Off: Channel 16 input signal
invalid is invalid
On: Channel 17 input signal is On: Channel 18 input signal
valid is valid

LED17 LEDI18
Off: Channel 17 input signal is Off: Channel 18 input signal
invalid is invalid
On: Channel 19 input signal is On: Channel 20 input signal
valid is valid

LED19 LED20
Off: Channel 19 input signal is Off: Channel 20 input signal
invalid is invalid
On: Channel 21 input signal is On: Channel 22 input signal
valid is valid

LED21 LED22
Off: Channel 21 input signal is Off: Channel 22 input signal
invalid is invalid
On: Channel 23 input signal is On: Channel 24 input signal
valid is valid

LED23 LED24
Off: Channel 23 input signal is Off: Channel 24 input signal
invalid is invalid
On: Channel 25 input signal is On: Channel 26 input signal
valid is valid

LED25 LED26
Off: Channel 25 input signal is Off: Channel 26 input signal
invalid is invalid
On: Channel 27 input signal is On: Channel 28 input signal
valid is valid

LED27 LED28
Off: Channel 27 input signal is Off: Channel 28 input signal
invalid is invalid
On: Channel 29 input signal is On: Channel 30 input signal
valid is valid

LED29 LED30
Off: Channel 29 input signal is Off: Channel 30 input signal
invalid is invalid
On: Channel 31 input signal is On: Channel 32 input signal
valid is valid

LED31 LED32
Off: Channel 31 input signal is Off: Channel 32 input signal
invalid is invalid
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3.7.3 Module process data definition

Input data: 4 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

CHS CH7 CH6 CH5 CH4 CH3 CH2 CHI1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CHI16 CHI15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH32 CH31 CH30 CH29 CH28 CH27 CH26 CH25

Byte 0

Byte 1

Byte 2

Byte 3

Data description:

CHI1~CH32: When the corresponding channel input signal is valid, this position is 1, and when the input is
invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

i&E > 3% i w100 x
SO AeER >
= [ Device (CODESYS SoftMotion Win V3 x64) R e BN

Jﬂ;”;;;ﬁ;;g p— 2 PR 3 BT A A RIZEEN oIt BOOL  16#2000:01
PLC_PRG (PRG) = £ PDOERBREERR | e OO0, | Has2000
- @ srEE A% MR Rk HBOOLE o1 S00L  15%2000:03
& EtherCAT_Tack (ECTasks) g UINTESFBITARR32E! d R oooL | arzuonny
1.8 ook (B Tl b o1s B0OL  16%2000:05
B ncws e Y BOOL  1662000:05
= @ EtherCAT Master (EtherCAT Master) o POpEd |[pEosunnias
, (= DI8 BOOL  1622000:08
TWi152 (32 C1 Dt Input PR bit word) o EOOL | Mamnopue
: & 2 o110 BOOL  16%2000:10
3 Softotion General asis Pool ] IV THFE A58 o gl i
o1z BooL  i5#2000:12
o1s3 BoOL  15%2000:13
D14 BOOL  15#2000:14
o115 BOOL  16#2000:15
b116 BOOL  i6#2000:15
ou7 BoOL  15#2000:17
ous BoOL  16%2000:18
bus BOOL  16#2000:18
om0 BOOL  16#2000:20
o121 BooL  is#2000:21
oiz2 BoOL  is#2000:22
o3 BoOL  16#200023
o4 BOOL  16%2000:24
o5 BOOL 154200025
o1zs BoOL  i6#2000:25
o7 BoOL  15%2000:27
o8 BoOL  15%2000:28
oms BOOL  16%2000:28
b130 BOOL  15#2000:30
o1 BOOL 164200031
o132 BoOL  15%2000:32

> Nord Ut

When using the DF20-M-32DI-P module, you can implement bit, word, and array operations of the module

by checking different types of PDO.
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3.7.4 Configuration parameter definition
SDO index Sub- length type Value range meaning
Configurati | 16#4000 1 16bit UINT 0~40 Filter
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and
so on, 16#400x, where x is the card slot position -1

Data description: Channel input filter time, unit: ms, default value: 3ms.

The corresponding relationship between the SDO object write value and the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7ms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms

3.8 DF20-M-8DO-N: 8-channel digital output module NPN type

3.8.1 Technical parameters

Electrical parameters

Number of output channels 8
Output signal type NPN
logic"0" signal voltage High impedance
logic"1" signal voltage 0V DC

Maximum output current 0.5A/channel, 3A/module

System side current 50mA
Maximum short circuit 2A
Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support

General parameters
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Isolation withstand voltage

500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Storage temperature

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm X 12mm x 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
Line length 8..9mm
3.8.2 Status indicator light and wiring diagram
LED Output1 | (X)) (X)|| | LED Output 2
LED Output3 | (¥ &X)|| | LED Output 4
LED Output 5 | [|® &)|| | LED Output 6
LED Output 7 | [|® &)|| | LED Output 8
3=
o)
36| =4 Field_24V
Field_24v ~ $———
<
SRENIS Field_0V
)
20 ] =
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 output is ) )
On: Channel 2 output is valid
valid
LED 1 LED 2
Off: Channel 1 output is Off: Channel 2 output is
invalid invalid
On: Channel 3 output is ) )
On: Channel 4 output is valid
LED 3 valid LED 4
Off: Channel 3 output is Off: Channel 4 output is
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invalid invalid

On: Channel 5 output is
On: Channel 6 output is valid

valid

LED 5 LED 6
Off: Channel 3 output is Off: Channel 6 output is
invalid invalid

On: Channel 7 output is
On: Channel 8 output is valid

valid

LED 7 LED 8
Off: Channel 7 output is Off: Channel 8 output is
invalid invalid

3.8.3 Module process data definition

Output data: 2 Byte

0 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte

CH8 CH7 CH6 CH5 CH4 CH3 CH2 CHI
Byte 1 invalid

Data description:

CH1~CHS: When this position is 1, the corresponding channel output signal is valid and the output voltage
is OV. When it is 0, the output is invalid and the output voltage is in high impedance state.

0: Output signal is invalid.

1: Output signal is valid.

Module PDO switching instructions:

B = @ %] i wwiioo x|
ERE Y T 37) =] | 7
= [ Device (CODESYS SoftMotion Win V3 x64) EFﬁz-%f'.:l "ijﬁgﬁjg’ ﬁ;i?m e =3
=B pLciBiE I == E
=) Application I el v/ 16#1600 8 CH Digital Output NPN Rx/
i ez = . | e
i ‘ BE DO3 BOOL 1&13000:03 3]@1‘@5&4‘\@%@59
=8 HEEE = i - 5.
& EtherCAT Task (IEC Tasks) D04 BOOL 1623000:04 PDO{‘%&EH&@H@%&” P
S MalnTaskEIEC-TaslG) EtherCATIECR{S: Dos BooL  1es3000:0s M T Tfd e FgBOOLEY |
: DO§ BOOL 1623000:06
) &) pLc_pRG W  BITARRSEUFIUSINTHL
= [ EtherCAT Master (EtherCAT Master) Doy BOOL 163000:07
= 1 |Lw1100 (StherCAT Coupler) | =] D08 BOOL 16%3000:08
= /2008 {8 CH Digital Output NPN) oo
R g e ls&fﬁiﬂ% Sira [ ] 16#1601 8 CH Digital Output NPN Rx ]

DOBN BIT 16%3001:01

[] 1621602 8 CH Digital Output NPN Rx]

DOBN USINT

When using the DF20-M-8DO-N module, you can implement bit, array, and byte operations of the module
by checking different types of PDO.
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3.9 DF20-M-8DO-P: 8-channel digital output module PNP type

3.9.1 Technical parameters

Electrical parameters

Number of output channels 8
Output signal type PNP
logic"0" signal voltage High impedance
24V DC

logic"1" signal voltage

Maximum output current 0.5A/channel, 3A/module

System side current 50mA
Maximum short circuit 2A
Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support
General parameters
Isolation withstand voltage 500V
Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27

Electromagnetic compatibility Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Storage temperature

Relative humidity

5~95%RH (no condensation)

Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
8..9mm

Line length
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3.9.2 Status indicator light and wiring diagram

]

LED Output 1 | |((X) X)| | LED Output 2
LED Output3 | X &X)| | LED Output 4
LED Output 5 | X | | LED Output 6
LED Output 7 | ¥ X[ | LED Output 8

g Load

W
|
W
|

0

\ Load

U
|
i
|

Field_0V
Field_24v  ¢$——

i

g Load

|T|@
4

i

1

> Field_0V

i

g Load

U

|

a @
|

@

The status indicator lights are shown in the table below:

LED No Status and meaning LED No Status and meaning
On: Channel 1 output is valid On: Channel 2 output is valid
LED 1 LED 2 Off: Channel 2 output is
Off: Channel 1 output is invalid o
invalid
On: Channel 3 output is valid On: Channel 4 output is valid
LED 3 LED 4 Off: Channel 4 output is
Off: Channel 3 output is invalid S
invalid
On: Channel 5 output is valid On: Channel 6 output is valid
LED 5 LED 6 Off: Channel 6 output is
Off: Channel 3 output is invalid ) )
invalid
On: Channel 7 output is valid On: Channel 8 output is valid
LED 7 LED 8 Off: Channel 8 output is
Off: Channel 7 output is invalid S
invalid
3.9.3 Module process data definition
Output data: 2 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CHS CH7 CH6 CHS5 CH4 CH3 CH2 CH1
Byte 1 invalid

Data description:

CH1~CHS: When this position is 1, the corresponding channel output signal is valid and the output voltage
is 24V. When it is 0, the output is invalid and the output voltage is high impedance.

0: Output signal is invalid.

1: Output signal is valid.
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Module PDO switching instructions:

i wwit00 x|
FEEL2 . =
=[] Device (CODESYS SoftMotion Win V3 x64) 15@2 .$T__'_:| "ﬂ?%iﬂfE et Tar
- Bl pic 548 o |=5 = =
. = Application TR | 16#1600 & CH Digital Output PNP Rx|
i) emEs —— Dot B00L  1643000:01
- Doz BOOL  16#3000:02 —
:;;:;{PRG} B Do3 BOOL  16#3000:03 3.8 iﬁ;ﬂ;j%ﬁéﬁg
& EE,CATJESk (tEC-Tasks) e E Do4 sooL  1es300004 PDOIEXUELREESERY |
= & MairTask (IEC-Tasks) DOs BOOL 16£3000:05 Mi?éﬂ?ﬁk?'ﬂ?ﬂ BOOLﬁg ;
: L pic_pre e DO BOOL  16#3000:06 BITARRSEFIUSINTEY
=[] EtherCAT_Master (EtherCAT Master) ey g (| SRR
" = Mfewi100 EthercaT Coupier) | =] Dos BOOL  16#3000:08
! “-mp LW/2018 (8 CH Digital Output PNP) A =000 =
"% SoftMotion General Auis Pool Ld#aE o S [ 16#1601 B CH Digital Output PNP Rx|
B DOBN BIT 16£3001:01
[] 16#1602 8 CH Digital Output PNP Rx]
DOBN USINT  16#3002:01

When using the DF20-M-8DO-P module, you can implement the module's bit, array, and byte operations by
checking different types of PDO.
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3.10 DF20-M-16DO-N: 16-channel digital output module NPN type

3.10.1 Technical parameters

Electrical parameters

Number of output channels 16
Output signal type NPN
logic"0" signal voltage High impedance
logic"1" signal voltage 0V DC

Maximum output current

0.5A/channel, 6A/module

System side current

75mA

Maximum short circuit

2A

Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.10.2 Status indicator light and wiring diagram

Ly
LED1 | [gg] | LED 2
LED 15 LED 16
Output 2
OO o
OO o
Field_24V
OO o
col ]
OO Output 16
Output 15 OO
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 output is valid On: Channel 2 output is valid
LEDI LED2 Off: Channel 2 output is
Off: Channel 1 output is invalid o
invalid
On: Channel 3 output is valid On: Channel 4 output is valid
LED3 LED4 Off: Channel 4 output is
Off: Channel 3 output is invalid S
invalid
On: Channel 5 output is valid On: Channel 6 output is valid
LED5 S LED6 Oft: Channel 6 output is
Off: Channel 5 output is invalid L
invalid
On: Channel 7 output is valid On: Channel 8 output is valid
LED7 LED8 Off: Channel 8 output is
Off: Channel 7 output is invalid S
invalid
On: Channel 10 output is
On: Channel 9 output is valid )
valid
LED9 LEDI10
Off: Channel 10 output is
Off: Channel 9 output is invalid S
invalid
On: Channel 12 output is
On: Channel 11 output is valid
valid
LEDI11 LEDI12
Off: Channel 11 output is Off: Channel 12 output is
invalid invalid
On: Channel 14 output is
On: Channel 13 output is valid
valid
LEDI13 LED14
Off: Channel 13 output is Off: Channel 14 output is
invalid invalid
On: Channel 16 output is
LEDI15 On: Channel 15 output is valid LED16 id
vali
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Off: Channel 15 output is Off: Channel 16 output is

invalid invalid

3.10.3 Module process data definition

Output data: 2 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byted CHS CH7 CH6 CHS CH4 CH3 CH2 CH1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte CHI16 CHI15 CH14 CHI13 CHI12 CHI11 CHI10 CH9

Data description:

CH1~CH16: When this position is 1, the corresponding channel output signal is valid and the output
voltage is OV. When it is 0, the output is invalid and the output voltage is in high impedance state.

0: Output signal is invalid.

1: Output signal is valid.

Module PDO switching instructions:

BB > & X[ W wioo x|
BRI T T35 | -
= (] Device (CODESYS SoftMation Win V3 x64) B eah ”ij*i%{j%’l ﬁjj'ﬁ - -
D_ﬂ ;;:f::mM“ I it ||| 16#1600 16 cH bigital output nen_ |
i FEms Eihss D01 BOOL 1623000:01
B Pic.pre PRO) | Doz BOOL  15%3000:02
- @ iaEe =F D3 ool ssanon:es 3 A EIZEEINY
e ehercaTETIR i o e PDOIERUSRERETY |
w@ RS o Dos sooL ssssonnes MBI R IBOOLA!
= [ EtherCAT Master (FtherCAT Master) e a0k 1e«3000:07 BITARR16%Y § UINTE!
= 8[01100 EthercaT Coupten) ] =] D8 BOOL 164300008 x| JGINITHY
= L2016 (16 CH Digital Cutput NPN) no? panL. | A6Falot0y
2 SoftMotion General Axis Pool 1.;23_:‘%%]%‘% B0 BOOL: 685000
po11 BOOL  16%3000:11
po12 BOOL  16£3000:12
D013 BOOL  16%3000:13
pO14 BOOL  16%3000:14
D015 BOOL  16%3000:15
D016 BOOL  16%3000:16
| [FTT5=1601 16 o Digreat Cutput PN )
DO16N BIT 1643001:01
[ 16#1602 16 CH Digital Output NPN_]
6#1603 16 CH Digital Output NPN_)
USINT
USINT

When using the DF20-M-16DO-N module, you can implement bit, array, word, and byte operations of the
module by checking different types of PDO.
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3.11 DF20-M-16DO-P: 16-channel digital output module PNP type

3.11.1 Technical parameters

Electrical parameters

Number of output channels 16
Output signal type PNP
logic"0" signal voltage High impedance
logic"1" signal voltage 24V DC

Maximum output current

0.5A/channel, 6A/module

System side current

75mA

Maximum short circuit

2A

Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85 °C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.11.2 Status indicator light and wiring diagram

LED 1 LED 2

BREEEEs)
pecscess)

LED 15 LED 16

Output 2
output 1 (OO | 4
OO
OO
Field_24V Field OV
OO .
ool .
OO Output 16
Output 15

The status indicator lights are shown in the table below:

LED No Status and meaning LED No Status and meaning
On: Channel 1 output is valid On: Channel 2 output is valid
LEDI LED2 Off: Channel 2 output is
Off: Channel 1 output is invalid
invalid
On: Channel 3 output is valid On: Channel 4 output is valid
LED3 LED4 Off: Channel 4 output is
Off: Channel 3 output is invalid
invalid
On: Channel 5 output is valid On: Channel 6 output is valid
LEDS LED6 Off: Channel 6 output is
Off: Channel 5 output is invalid L
invalid
On: Channel 7 output is valid On: Channel 8 output is valid
LED7 LED8 Off: Channel 8 output is
Off: Channel 7 output is invalid
invalid
On: Channel 10 output is
On: Channel 9 output is valid )
valid
LED9 LEDI10
Off: Channel 10 output is
Off: Channel 9 output is invalid
invalid
On: Channel 12 output is
On: Channel 11 output is valid
valid
LEDI1 LEDI12
Off: Channel 11 output is Off: Channel 12 output is
invalid invalid
On: Channel 14 output is
On: Channel 13 output is valid
valid
LEDI13 LED14
Off: Channel 13 output is Off: Channel 14 output is
invalid invalid
On: Channel 16 output is
On: Channel 15 output is valid
LED15 LED16 valid
Off: Channel 15 output is Off: Channel 16 output is
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invalid invalid

3.11.3 Module process data definition

Output data: 2 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte CHS CH7 CH6 CHS CH4 CH3 CH2 CH1
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte l CHI16 CHI15 CH14 CH13 CHI12 CHI11 CH10 CH9

Data description:

CHI1~CH16: When this position is 1, the corresponding channel output signal is valid and the output
voltage is 24V. When it is 0, the output is invalid and the output voltage is high impedance.

0: Output signal is invalid.

1: Output signal is valid.

Module PDO switching instructions:

BE -2 x .' I twitoo x
=E #agz = = =
=i Device (CODESYS SoftMotion Win V3 x64) BR) g ”ij%i;ﬂjg‘!‘ﬁﬁ%
5B iBig | | =k =3 =35
D_ﬂ gf::rmmn I et ] V] 16#1600 16 CH Digital Output PNP R |
i) suEs J— DOL BOOL  16%3000:01
[ ric_pre (RG) | Doz BOOL  16%3000:02
- T s
@ - |’ F. H o s
= ; a::;::;:ig:;;asm ; BHherCATIECR{S: Dos sooL  ss=oos PDOISEUERETESRS |
B pic_rre s DO§ sooL  ss3mee:s WA B TRAFO R AIBOOLEY |
= [0 EtherCAT Master (EtherCAT Master) | e BooL  16#3000:07 pITARRIGE!  UINTH!
- [(']lLWllOO (EtherCAT Coupler) ‘l [H=] Do BOOL 16%3000:08 fDUS]NTiﬂ !
"™ W2116 (16 CH Digitsl Output PNP) 1A s 1 pa3 B0 15 Earonn
"2 SoftMotion General Axis Pool i = taia i D
DO11 BOOL  16%3000:11
Do12 BOOL  16£3000:12
DO13 BOOL  16%3000:13
DO14 BOOL  16%3000:14
DO15 BOOL  16%3000:15
DO16 BOOL  16#3000:16
IIC 16#1601 16 CH Digital Output PNP R)
DO16N BIT
6#1602 16 CH Digital Output PNP R]
603 16 CH Digital Output PNF R}
USINT
USINT

When using the DF20-M-16DO-P module, you can implement bit, array, word, and byte operations of the
module by checking different types of PDO.
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3.12 DF20-M-32DO-N: 32-channel digital output module NPN type

3.12.1 Technical parameters

Electrical parameters

Number of output channels 32
Output signal type NPN
logic"0" signal voltage High impedance
logic"1" signal voltage 0V DC

Maximum output current

0.5A/channel, 12A/module

System side current

130mA

Maximum short circuit

2A

Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.12.2 Status indicator light and wiring diagram

LED 1 LED 17
LED 16 LED 32
Qutput 17
Output 1/OO (OO | 4— Load
OO 100 .
OO 100 .
Field_24V
00|00 | ¢—] Load =
OO (OO
OO 100 °
OO OO Output 32
Output 16L Og } E O 4— Load —
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 output is valid On: Channel 2 output is valid
LED1 Off: Channel 1 output is LED2 Off: Channel 2 output is
invalid invalid
On: Channel 3 output is valid On: Channel 4 output is valid
LED3 Off: Channel 3 output is LED4 Off: Channel 4 output is
invalid invalid
On: Channel 5 output is valid On: Channel 6 output is valid
LEDS Off: Channel 5 output is LED6 Off: Channel 6 output is
invalid invalid
On: Channel 7 output is valid On: Channel 8 output is valid
LED7 Off: Channel 7 output is LEDS Off: Channel 8 output is
invalid invalid
On: Channel 10 output is
On: Channel 9 output is valid )
valid
LED9 LED10
Off: Channel 9 output is Off: Channel 10 output is
invalid invalid
On: Channel 12 output is
On: Channel 11 output is valid
valid
LEDI11 LEDI12
Off: Channel 11 output is Off: Channel 12 output is
invalid invalid
On: Channel 14 output is
On: Channel 13 output is valid
valid
LEDI3 LED14
Off: Channel 13 output is Off: Channel 14 output is
invalid invalid
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On: Channel 16 output is
On: Channel 15 output is valid
valid
LEDI15 LED16
Off: Channel 15 output is Off: Channel 16 output is
invalid invalid
On: Channel 18 output is
On: Channel 17 output is valid
valid
LED17 LEDI18
Off: Channel 17 output is Off: Channel 18 output is
invalid invalid
On: Channel 20 output is
On: Channel 19 output is valid
valid
LED19 LED20
Off: Channel 19 output is Off: Channel 20 output is
invalid invalid
On: Channel 22 output is
On: Channel 21 output is valid
valid
LED21 LED22
Off: Channel 21 output is Off: Channel 22 output is
invalid invalid
On: Channel 24 output is
On: Channel 23 output is valid
valid
LED23 LED24
Off: Channel 23 output is Off: Channel 24 output is
invalid invalid
On: Channel 26 output is
On: Channel 25 output is valid
valid
LED25 LED26
Off: Channel 25 output is Off: Channel 26 output is
invalid invalid
On: Channel 28 output is
On: Channel 27 output is valid
valid
LED27 LED28
Off: Channel 27 output is Off: Channel 28 output is
invalid invalid
On: Channel 30 output is
On: Channel 29 output is valid )
valid
LED29 LED30
Off: Channel 29 output is Off: Channel 30 output is
invalid invalid
On: Channel 32 output is
On: Channel 31 output is valid
valid
LED31 LED32
Off: Channel 31 output is Off: Channel 32 output is
invalid invalid
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3.12.3 Module process data definition

Output data: 4 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

CHS CH7 CH6 CH5 CH4 CH3 CH2 CHI1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CHI16 CHI15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CH32 CH31 CH30 CH29 CH28 CH27 CH26 CH25

Byte 0

Byte 1

Byte 2

Byte 3

Data description:

CH1~CH32: When this position is 1, the corresponding channel output signal is valid and the output
voltage is O0V. When it is 0, the output is invalid and the output voltage is in high impedance state.

0: Output signal is invalid.

1: Output signal is valid.

Module PDO switching instructions:

BB - 3 X T twi100 x
=g FwE2 =] -
= [{ Device (CODESYS Softiation Win V3 x64) B s I iEEE AEE
= B rciEsE = ERR =3 =35 L&
= £} Application gzt ' 161600 32 CH Digital Output NPN_|
i memz T Dot BOOL  16%3000:01
b o P | Doz BOOL  16#3000:02
T — \ —
| @ o i oL sesnonn 3 B AR
5 EtherCAT_Task (IEC-Tasks Dos o0oL, | LeEsNemy = ST
b i awwcimecie oo s POOISEISLIRER
= MainTa: Tas - T i
& pic_pRe - oS sooL  zesaonnos A E B MEIRIBOOLEY)
' o fi et | ]
= [ EtherCAT Master (EtherCAT Master) boz BoOL 15*3°°°-°7UINTE?DBITARRQE
- HfCwiio0 GrercaT couplen) ] =] o8 BOOL  16%3000:08
= /2032 (32 CH Digital Output NPN) nal BOOL. AE000: 07
= a0
'3 SoftMotion General Axis Pool l?ﬁfﬁ%,%]%%g 5010 EoAL deonnd: A
Do11 BOOL  16#3000:11
Doz BOOL  1623000:12
o1z BOOL  1623000:13
no14 BOOL  16%3000:14
Do1s BOOL  16%3000:15
D016 BODL  16%3000:16
Do17 BOOL  1623000:17 =
Do1s BOOL  16#3000:18
Do12 BOOL  16#3000:19
D020 BOOL  16%3000:20
no21 BOOL  16%3000:21
poz2 BOOL  16%3000:22
Doz BOOL  16%3000:23
Do24 BOOL  16#3000:24
D025 BOOL  16%3000:25
D026 BOOL  16%3000:25
Doz7 BOOL  16#3000:27
D28 BOOL  1623000:28
Doz BOOL  1623000:29
D030 BOOL  16%3000:30
Do31 BOOL  16%3000:31
Doz BODL  16%3000:32
| 16#1601 32 CH Digital Output NPN__ |
Do Lov d UINT
d UINT -
02 32 CH Digital Output NPN_|

By rous EinE
When using the DF20-M-32DO-N module, you can implement bit, word, and array operations of the

module by checking different types of PDO.
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3.13 DF20-M-32DO-P: 32-channel digital output module PNP type

3.13.1 Technical parameters

Electrical parameters

Number of output channels 32
Output signal type PNP
logic"0" signal voltage High impedance
logic"1" signal voltage 24V DC

Maximum output current

0.5A/channel, 12A/module

System side current

130mA

Maximum short circuit

2A

Load Type Inductive load, resistive load, lamp load
Reverse voltage protection support
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity

5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWG16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.13.2 Status indicator light and wiring diagram

LED 1 LED 17
LED 16 LED 32
Output 17
Output 1/ (50 |0 | 4— Load
OO 100 .
OO 100 .
Field_0V
00|00 | ¢— Load =
OO [CO
OO |00 °
OO OO Output 32
Output 16| Cx E E X | 4— Load
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 output is valid On: Channel 2 output is valid
LEDI LED2
Off: Channel 1 output is Off: Channel 2 output is
invalid invalid
On: Channel 3 output is valid On: Channel 4 output is valid
LED3 LED4
Off: Channel 3 output is Off: Channel 4 output is
invalid invalid
On: Channel 5 output is valid On: Channel 6 output is valid
LEDS LED6
Off: Channel 5 output is Off: Channel 6 output is
invalid invalid
On: Channel 7 output is valid On: Channel 8 output is valid
LED7 LED8
Off: Channel 7 output is Off: Channel 8 output is
invalid invalid
On: Channel 10 output is
On: Channel 9 output is valid
LED9 LEDI10 valid
Off: Channel 9 output is Off: Channel 10 output is
invalid invalid
On: Channel 12 output is
On: Channel 11 output is valid
LEDI1 LEDI12 valid
Off: Channel 11 output is Off: Channel 12 output is
invalid invalid
On: Channel 14 output is
LED13 On: Channel 13 output is valid LED14
valid
Off: Channel 13 output is Off: Channel 14 output is
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invalid invalid
On: Channel 16 output is
On: Channel 15 output is valid
LEDI15 LEDI16 valid
Off: Channel 15 output is Off: Channel 16 output is
invalid invalid
On: Channel 18 output is
On: Channel 17 output is valid
valid
LED17 LEDI8
Off: Channel 17 output is Off: Channel 18 output is
invalid invalid
On: Channel 20 output is
On: Channel 19 output is valid
valid
LED19 LED20
Off: Channel 19 output is Off: Channel 20 output is
invalid invalid
On: Channel 22 output is
On: Channel 21 output is valid
valid
LED21 LED22
Off: Channel 21 output is Off: Channel 22 output is
invalid invalid
On: Channel 24 output is
On: Channel 23 output is valid
valid
LED23 LED24
Off: Channel 23 output is Off: Channel 24 output is
invalid invalid
On: Channel 26 output is
On: Channel 25 output is valid
valid
LED25 LED26
Off: Channel 25 output is Off: Channel 26 output is
invalid invalid
On: Channel 28 output is
On: Channel 27 output is valid
valid
LED27 LED28
Off: Channel 27 output is Off: Channel 28 output is
invalid invalid
On: Channel 30 output is
On: Channel 29 output is valid
valid
LED29 LED30
Off: Channel 29 output is Off: Channel 30 output is
invalid invalid
On: Channel 32 output is
On: Channel 31 output is valid
valid
LED31 LED32
Off: Channel 31 output is Off: Channel 32 output is
invalid invalid
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3.13.3 Module process data definition

Output data: 4 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byted CHS CH7 CH6 CH5 CH4 CH3 CH2 CHI1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byeel CHI16 CHI15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte2 CH24 CH23 CH22 CH21 CH20 CH19 CHI18 CH17

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte3 CH32 CH31 CH30 CH29 CH28 CH27 CH26 CH25

Data description:

CH1~CH32: When this position is 1, the corresponding channel output signal is valid and the output
voltage is 24V. When it is 0, the output is invalid and the output voltage is high impedance.

0: Output signal is invalid.

1: Output signal is valid.

Module PDO switching instructions:

[BE > @ x| i wwioe x
=E AeEL2 =] 7
=l Device (CODESYS SoftMotion Win V3 x64) BR) s REE | L
= Bl rici®ig ] T %ﬁ _ =3 =]l Sl
20 Apikcitin /| 16#1600 32 CH Digital Output PNP R)
) ez R D01 BOOL  16%3000:01
b e e | D02 BOOL  16%3000:02
- @ namE B o3 S00L 160003 3 st T eI
& e S Tk —— o4 BOOL  16%3000:04 PDOE At i sy
= MaiTask (IEC-Tacks) | Dos BOOL  163000:05 = B
&) pic_PRE B DOg sooL  1es300006 A _EFT{fey R ABOOLEY
= [0 EtherCAT Master (EtherCAT Master) | o BOOL  1653000:07 | JIN TEUFIBITARR3 25U
= HE[1100 EthercaT Couplen) ] =2 D08 BOOL  163000:08
® L2132 (32 CH Digital Output PNP) l ooy B00E. | 16¥3000:09
"3 SoftMotion General Axis Pool l,ngE%E%gg Bo10 HedL izl
Dot BOOL  16%3000:11
otz B0OL  16%3000:12
nots BOOL  163000:13
Dot BOOL  16%3000:14
D015 BOOL  163000:15
Dot BOOL  16#3000:16
Do17 BOOL  1643000:17 £
D018 BOOL  16#3000:18
D018 BOOL  1623000:19
D020 BOOL  1623000:20
po21 BOOL  163000:21
D022 B00L  16%3000:22
D023 BOOL  163000:23
D024 BOOL  16¥3000:24
D025 BOOL  163000:25
D026 BOOL  16#3000:26
D027 BOOL  16%3000:27
D028 BOOL  16%3000:28
D028 BOOL  16%3000:29
D030 BOOL  163000:30
D03t BOOL  163000:31
D032 BOOL  16%3000:32
[ 16#1601 32 CH Digital Output PNP ]
o ord UINT
D ord UINT il
7 16#1602 32 CH Digital Output PNF K]
DO32N LowWord BIT &

D rous |=%e |
When using the DF20-M-32DO-P module, you can implement bit, word, and array operations of the

module by checking different types of PDO.
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3.14.1 Technical parameters

Electrical parameters

Number of channels

4

Contact Type

NO contact

Maximum output current

5A/channel, 20A/module

System side current 20mA
Maximum switching voltage 250VAC/30VDC
Output Impedance <200mQ
Action time <I5ms
Release time <I5ms
Reverse circuit protection support
Communication error diagnosis support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Complies with EN 61000-4

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 1.5mm?
Maximum crimping area of AWGI16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Stripping length 8..9mm
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3.14.2 Status indicator light and wiring diagram

M0—n
PWR | () ®| | CH1
O ®||| cH2
O ®|||cH3
sTA |[® ®|| | CH4
—{ s 1D @
Y
[ —
®@® :
®®
D @A
[ O
L

The status indicator lights are shown in the table below:

LED No Status and meaning

PWR Power light: When the power supply is normal, it will be green.

CH1 Channel 1 relay indicator light, off when disconnected, always on when closed

CID The 2nd channel relay indicator light is off when the circuit is open and always
on when the circuit is closed.

CH3 The 3rd channel relay indicator light is off when the circuit is open and always
on when the circuit is closed.

CH4 The 4th channel relay indicator light is off when the circuit is open and always
on when the circuit is closed.
Status LED:
Power-on stage: Green light is always on when powered on;

STA Turns off after the internal bus initialization is completed.

Operation phase:

When the module is operating normally, it flashes green;

When the module operates abnormally, the green light goes out.

3.14.3 Module process data definition
Output data: 1 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
/ / / / CH4 CH3 CH2 CHI

Byte 0

Data description:

CHI1~CH4: When this position is 1, the corresponding channel output signal is valid and the channel relay
is energized. When this position is 0, the corresponding channel output signal is invalid and the relay is
disconnected.

0: Output signal is invalid

1: Output signal is valid
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digital input 8-channel digital output
module NPN

3.15.1 Technical parameters

Electrical parameters

Number of input channels 8
Number of output channels 8
Input signal type NPN
Output signal type NPN
Input Logic"0" signal voltage >11V DC
logic"1" signal voltage <5V DC
Output Logic"0" signal voltage High impedance
Output Logic"1" signal voltage ov
System side current 50mA

Input filtering Default 3ms, 0.2~40ms configurable
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 1.5mm?
Maximum crimping area of AWGI16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.15.2 Status indicator light and wiring diagram

LED 1 | [3 LED 2
. ® @ .
ol
LED 15 | [68 LED 16
Input 1 OO 4
Input 2
OO ° Field_0V
OO . '
Field_24V I nput 8
Inmput 7 |OO | 4
ourput 100
) Output 2
e ° Field_24V
QO . — -
OO Output 8
Output 7 OQ 4 Load
7|00 ¢—{Load
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 input signal is On: Channel 2 input signal is
valid valid
LED1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid
LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid
LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid
LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 output signal is On: Channel 10 output signal
valid is valid
LED9 LED10
Off: Channel 9 output signal is Off: Channel 10 output signal
invalid is invalid
On: Channel 11 output signal is On: Channel 12 output signal
valid is valid
LEDI11 LEDI12
Off: Channel 11 output signal Off: Channel 12 output signal
is invalid is invalid
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On: Channel 13 output signal is

On: Channel 14 output signal

is invalid

Off: Channel 15 output signal

valid is valid

LEDI13 LED14
Off: Channel 13 output signal Off: Channel 14 output signal
is invalid is invalid
On: Channel 15 output signal is On: Channel 16 output signal
valid is valid

LEDI15 LED16

Off: Channel 16 output signal

is invalid

3.15.3 Module process data definition

Input data: 1 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0

CH8 CH7 CHo6 CH5 CH4 CH3 CH2 CH1

Output data: 1 Byte
Buie | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

te

d CHI16 CH15 CH14 CH13 CHI12 CHI11 CH10 CH9

Data description:

CH1~CH16: When the corresponding channel input and output signals are valid, this position is 1, and
when the input and output are invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

BE -3 x

T w1100 x
=9 FmEiz x| = ‘
= {f] Device (CODESYS Softaton Winv3 169 o R 6 [ R
- Bl rcimg o ER £ =5 £ Eoic] =35
=} i’ﬁ Application R R lv! 16#1600 8 CH Digital Output NPN Rx v 16#1A00 8 CH Digital Input NPN
0 pems e oot sooL  tesanona ot sooL  1ss2mon
PLC_PRG (PRG) po2 BOOL  16#3000:02 D2 BOOL  1622000:02
- i P _— S
- @ pamE B Do3 BOOL 16#3000:03 3@&{%&1\'&%@5/\] b3 BOOL 16£2000:03
e 004 BooL 163004 54 S ois sooL  1s200m:04
4 EtherCATIECHH oos sooL  sessoonas PDOIEBUEIREIESRL , o BooL  1ss200m05
= & MainTask (EC-Tasks) it = o y g
i . oos soo.  tssswens M EETARORFBOOLE | | o sooL 162200006
= m EtherCAT_Master (EtherCAT Master) DO7 BOOL. 16%3000:07 BITARRS%Q%DUSINT&Q D17 BOOL 16%2000:07
=} LW 1100 (EtherCAT Coupler) b= DO8 BOOL 16#3000:08 DI8 BOOL 16%2000:08
LWS5016 (8 CH Digital Input and 8 CH Output NPN) - -
16#1601 8 CH Digital Output NPN Rx [] 16#1A01 8 CH Digital Input NPN
" Softlotion General AxisPodl ] Y THEEA 22 e e o arr £2004:01

116#1602 8 CH Digital Output NPN R L] 16#1A02 8 CH Digital Input NPN
DOGN USINT DIEN USINT

Dhrous |2 28

When using the DF20-M-8DIO-N module, you can implement the module's bit, array, and byte operations
by checking different types of PDO.
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3.15.4 Configuration parameter definition
SDO index Sub- length type Value range meaning
Configurati | 16#4000 1 16bit UINT 0~40 Filter
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and
so on, 16#400x, where x is the card slot position -1

Data description: Channel input filter time, unit: ms, default value: 3ms.

The corresponding relationship between the write value of the sub-index 1 object under index 16#4000 and

the filter time is shown in the table:

SDO Data Filter SDO Data Filter
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 7Tms 20 20ms
8 8ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms
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3.16 DF20-M-8DIO-P: 8-channel

digital input 8-channel digital output

module PNP

3.16.1 Technical parameters

Electrical parameters

Number of input channels 8
Number of output channels 8
Input signal type PNP
Output signal type PNP
Input Logic"0" signal voltage <5V DC
Input Logic"1" signal voltage >11V DC
Output Logic"0" signal voltage High impedance
Output Logic"1" signal voltage 24V
System side current 50mA

Input filtering Default 3ms, 0.2~40ms configurable
Input Impedance >7.5kQ
Module failure alarm support
General parameters
Isolation withstand voltage 500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 1.5mm?
Maximum crimping area of AWGI16
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
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3.16.2 Status indicator light and wiring diagram

b Ly
LED 1 LED 2
Lep 15 | 4 | Lep 16
Input 1 OO 4
I 2
0O ks Field_24V
QO . —
Field_24V Input 8
Imput 7 |OO | 4 | ——
output 1100 | 4
Field_0V. Output 2 -
- ° Field_0V
QO . — =
OO Output 8
Output 71 (O 4 Load
7|00, ¢—{Load |
The status indicator lights are shown in the table below:
LED No Status and meaning LED No Status and meaning
On: Channel 1 input signal is On: Channel 2 input signal is
valid valid
LED1 LED2
Off: Channel 1 input signal is Off: Channel 2 input signal is
invalid invalid
On: Channel 3 input signal is On: Channel 4 input signal is
valid valid
LED3 LED4
Off: Channel 3 input signal is Off: Channel 4 input signal is
invalid invalid
On: Channel 5 input signal is On: Channel 6 input signal is
valid valid
LEDS LED6
Off: Channel 5 input signal is Off: Channel 6 input signal is
invalid invalid
On: Channel 7 input signal is On: Channel 8 input signal is
valid valid
LED7 LEDS
Off: Channel 7 input signal is Off: Channel 8 input signal is
invalid invalid
On: Channel 9 output signal is On: Channel 10 output signal
valid is valid
LED9 LED10
Off: Channel 9 output signal is Off: Channel 10 output signal
invalid is invalid
On: Channel 11 output signal is On: Channel 12 output signal
valid is valid
LEDI11 LEDI12
Off: Channel 11 output signal Off: Channel 12 output signal
is invalid is invalid
LEDI13 On: Channel 13 output signal is LED14 On: Channel 14 output signal

58




4 DEGSON | 2010 Sy

valid is valid

Off: Channel 13 output signal Off: Channel 14 output signal
is invalid is invalid

On: Channel 15 output signal is On: Channel 16 output signal
valid is valid

LED15 LEDI16

Off: Channel 15 output signal Off: Channel 16 output signal
is invalid is invalid

3.16.3 Module process data definition

Input data: 1 Byte

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 0
CH8 CH7 CHo6 CHS5 CH4 CH3 CH2 CH1
Output data: 1 Byte
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Byte 1
CH16 CH15 CH14 CH13 CHI12 CHI11 CHI10 CH9

Data description:

CH1~CH16: When the corresponding channel input and output signals are valid, this position is 1, and
when the input and output are invalid, it is 0.

0: Input signal is invalid

1: Input signal is valid

Module PDO switching instructions:

B > 8 x| [ wwioo x
i =
= vevice (coDESYS Softoton Vin V3 x64) BR) sy IREE ] ann P 0N
= @0 i BeE v B =5 = =57 = =5
=) Application A v/ 16#1600 8 CH Digital Output PNP Rx v 16#1A00 8 CH Digital Input PNF
P — e Dot BooL 162300001 ot BoOL  1622000:01
e e 002 sooL  16#3000:02 o2 BoOL  tex2000:02
- @ isEE B% o3 B0OL  16sS00003 3 gt ISR o13 BOOL  1622000:03
< EthercAT Tosk (IEC Tasks) Do+ BoOL  16%3000:04 S o BoOL  16x2000:04
& A & FiEsETy
= &8 MairTask (EC Taske) EtherCATIECT & Dos BOOL  16%3000:05 PDOfEHURAIESRL oI5 BOOL  16%2000:05
& pic rro s Dos oL sssaonos MBI M RAIBOOLEL ol6 BOOL  16%2000:06
= (f] EtherCAT Master (EtherCAT Master) Do7 B0l iss200007 BITARRSHVFIUSINTES o7 BOOL 165200007
- i [ET100 AT Coupen) ] &8 D8 BOOL  16#3000:08 [5E] BOOL  16£2000:08
LW5116 (3 CH Digital Input and 8 CH Output PNP) -
8 o i Ak el 1hEA e II= 16#1601 8 CH Digital Output PNP Ril 16#1A01 8 CH Digital Input PNP
DO et 168300100 GIEN ar 1622001:01
16#1602 8 CH Digital Output PNP Rx] [] 16#1A02 8 CH Digital Input PNP

When using the DF20-M-8DIO-P module, you can implement the module's bit, array, and byte operations

by checking different types of PDO.
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3.16.4 Configuration parameter definition
SDO index Sub- length type Value range meaning
Configurati -
16#4000 1 16bit UINT 0~40 Filter

on configuratio

If the module is inserted in the first card slot after the coupler, the SDO index is

Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where X is the card slot position -1

Data description: channel input filter time, unit: ms, default value: 3ms. The corresponding relationship

between the write value of sub-index 1 object under index 16#4000 and the filter time is shown in the table:

SDO Data Filter time SDO Data Filter time
0 0.2ms 13 13ms
1 Ims 14 14ms
2 2ms 15 15ms
3 3ms 16 16ms
4 4ms 17 17ms
5 Sms 18 18ms
6 6ms 19 19ms
7 Tms 20 20ms
8 &ms 25 25ms
9 9ms 30 30ms
10 10ms 35 35ms
11 11ms 40 40ms
12 12ms
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3.17 DF20-M-4AI-U-0: 4-channel voltage input module

3.17.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

+10V

Signal Type Differential/Single-ended
Connection Type 2-wire

Input Impedance >500KQ

Resolution/Accuracy 16bit/0.2%

Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.17.2 Status indicator light and wiring diagram

LED 1

LED 2

ERE T 2

oV

®OO®H
® 1000

A1+ AN-

MEFRSEED +24V
oV

Field_24V

H

Al2+ Al2-

©
> ©

b4
@
+
=
@

Field_OV

e
1A%

c|

>
%

Al4-

The status indicator lights are shown in the table below:

LED No Status and meaning

On: The module is powered normally

LEDI1
Off: Module power supply is abnormal
Initialization On: Module initialization error
phase Off: Module initialization is normal
LED2

) Flashing: The module is working in normal
Operation process .
sampling state

3.17.3 Module process data definition

Input data: 4 words

Word 1 AD Value CH1: first channel input data
Word 2 AD Value CH2: Second channel input data
Word 3 AD Value CH3: The third channel input data
Word 4 AD Value CH4: The fourth channel input data

Output data: 1 Word

AD CtrlWord: module control output word, used when
Word 1

calibrating the module
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Process Data Definition

Voltage value Hexadecimal

Signal range Decimal data Conversion relationship

D=32767xU/10
U=Dx10/32767

3.17.4 Configuration parameter definition

SDO index Sub- length type Value meaning

Configurati | 16#4000 1 16bit UINT 1~4 Sampling

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where X is the card slot position -1

Data description:

Sampling frequency configuration, the configuration object is sub-index 1 under index 16#4000; default
value: 4, indicating 20Hz.

The corresponding relationship between the written value of the sub-index 1 object under index 16#4000

and the sampling frequency is shown in the table:

Subindex 1 object data Sampling frequency
1 300Hz
2 150Hz
3 60Hz
4 20Hz
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3.18 DF20-M-4AI-U-1: 4-channel voltage input module

3.18.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

0~10V

Signal Type Differential/Single-ended
Connection Type 2-wire

Input Impedance >500KQ

Resolution/Accuracy 16bit/0.2%

Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.18.2 Status indicator light and wiring diagram

M5

LED 1 X O
OJO)
OJO)
LED 2 ® O
ERE w24V
D @ :
A1+ Al-
R e Y
S @ a
Al2+ Al2-
> Field_24V o
Al3+ AI3- °
> Field_0V
F 224V
"
Ald+ Al4-

SIS

The status indicator lights are shown in the table below:

LED No Status and meaning

On: The module is powered normally

LED1 | Off: Module power supply is

abnormal

On: Module initialization error

Off: Module initialization is normal
LED2

Flashing: The module is working in

normal sampling state

3.18.3 Module process data definition

Input data: 4 words

Word 1 AD Value CH1: first channel input data
Word 2 AD Value CH2: Second channel input data
Word 3 AD Value CH3: The third channel input data
Word 4 AD Value CH4: The fourth channel input data

Output data: 1 Word

AD CtrlWord: module control output word, used when
Word 1

calibrating the module
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Process Data Definition

Voltage value Hexadecimal

Decimal data

Signal range Conversion relationship

D=65535xU/10
U=Dx10/65535

3.18.4 Configuration parameter definition

SDO index Sub- length type Value meaning

Configurati 16#4000 1 16bit UINT 1~4 Sampling

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where x is the card slot position -1

Data description:

Sampling frequency configuration, the configuration object is sub-index 1 under index 16#4000; default
value: 4, indicating 20Hz.

The corresponding relationship between the written value of the sub-index 1 object under index 16#4000

and the sampling frequency is shown in the table:

Subindex 1 object data | Sampling frequency
1 300Hz
2 150Hz
3 60Hz
4 20Hz
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3.19 DF20-M-4AI-I-2: 4-channel current input module

3.19.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

0~20mA

Signal Type Differential/Single-ended
Connection Type 2-wire
Input Impedance 100Q
Resolution/Accuracy 16bit/0.2%
Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.19.2 Status indicator light and wiring diagram

M5

LED 1 X O
OJO)
OJO)
LED 2 ® O
ERE w24V
D @ :
A1+ Al-
R e Y
S @ n
Al2+ Al2-
> Field_24V o
Al3+ AI3- °
> Field_0V
F 224V
"
Ald+ Al4-

SIS

The status indicator lights are shown in the table below:

LED No Status and meaning
On: The module is powered normally
LEDI1 :
Off: Module power supply is abnormal
Initialization | On: Module initialization error
phase Off: Module initialization is normal
LED2
Operation Flashing: The module is working in
process normal sampling state

3.19.3 Module process data definition

Input data: 4 words

Word 1 AD Value CH1: first channel input data
Word 2 AD Value CH2: Second channel input data
Word 3 AD Value CH3: The third channel input data
Word 4 AD Value CH4: The fourth channel input data

Output data: 1 Word

Word 1 AD CtrlWord: module control output word, used when calibrating the
or
module.
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Process Data Definition

. Current . Hexadecimal Conversion
Signal range Decimal data scope ) )
value (I) data relationship

D=65535x1/20
I=Dx20/65535

0~20mA

3.19.4 Configuration parameter definition

index Sub- length type Value meaning
SDO
Samplin
Configurati pHng
16#4000 1 16bit UINT 1~4 frequency
on
configuration

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where X is the card slot position -1

Data description:

Sampling frequency configuration, the configuration object is sub-index 1 under index 16#4000; default
value: 4, indicating 20Hz.

The corresponding relationship between the written value of the sub-index 1 object under index 16#4000

and the sampling frequency is shown in the table:

Subindex 1 object data Sampling frequency
1 300Hz
2 150Hz
3 60Hz
4 20Hz
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3.20 DF20-M-4AI-I-3: 4-channel current input module

3.20.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

4~20mA

Signal Type Differential/Single-ended
Connection Type 2-wire
Input Impedance 100Q
Resolution/Accuracy 16bit/0.2%
Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.20.2 Status indicator light and wiring diagram

LED 1

LED 2

ERETam 24V
[I\%

R e +24V
S @ z

" DField_24V

©®©®

" > Field_0V

Yo e
.

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization | On: Module initialization error

phase Off: Module initialization is normal

Operation Flashing: The module is working in

process normal sampling state

3.20.3 Module process data definition

Input data: 4 words

Word 1

AD Value CH1: first channel input data

Word 2

AD Value CH2: Second channel input data

Word 3

AD Value CH3: The third channel input data

Word 4

AD Value CH4: The fourth channel input data

Output data: 1 Word

Word 1

AD CtrlWord: module control output word, used when

calibrating the module.
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Process Data Definition

Current . Hexadecimal Conversion
Signal range Decimal data scope ) )
value (I) data relationship

D=65535x(1-4)/

4 ~20 mA 16
I=Dx16/65535+4

3.20.4 Configuration parameter definition

index Sub- length type Value meaning
SDO 1
Samplin
Configurati pHng
16#4000 1 16bit UINT 1~4 frequency
on
configuration

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4001, and

so on, 16#400x, where X is the card slot position -1

Data description:

Sampling frequency configuration, the configuration object is sub-index 1 under index 16#4000; default
value: 4, indicating 20Hz.

The corresponding relationship between the written value of the sub-index 1 object under index 16#4000

and the sampling frequency is shown in the table:

Subindex 1 object data Sampling frequency
1 300Hz
2 150Hz
3 60Hz
4 20Hz
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3.21 DF20-M-4AI-U-4: 4-channel voltage input module

3.21.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

+10V/0~10V/2~10V/£5V/0~5V/1~5V

Signal Type Differential/Single-ended
Connection Type 2-wire

Input Impedance >500KQ

Resolution/Accuracy 16bit/0.2%

Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.21.2 Status indicator light and wiring diagram

LED 1

LED 2

ERETam 24V
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R e +24V
S @ z
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The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization | On: Module initialization error

phase Off: Module initialization is normal

Operation Flashing: The module is working in

process normal sampling state

3.21.3 Module process data definition

Input data: 4 words

Word 1

AD Value CH1: first channel input data

Word 2

AD Value CH2: Second channel input data

Word 3

AD Value CH3: The third channel input data

Word 4

AD Value CH4: The fourth channel input data

Output data: 1 Word

Word 1

AD CtrlWord: module control output word, used when

calibrating the module
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Process Data Definition
] Voltage value : Hexadecimal Conversion
Signal range U Decimal data Pl Scope relationshin

+10V (-
32768~32767)

0~10V
(0~32767)

2~10V
(0~32767)

+5V (-
32768~32767)

0~5V
(0~32767)
1~5V
(0~32767)
11.76V 32511 0x7EFF Upper limit
+10V OverRange

(-27648~27648)
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D=32767xU/10
U=Dx10/32767

D=32767xU/10
U=Dx10/32767

D=32767x (U-2)/8
U=Dx8/32767 +2

D=32767xU/5
U=Dx5/32767

D=32767xU/5
U=Dx5/32767

D=32767x (U-1)/4
U=Dx4/32767+1

D=27648x U/ 10
U=Dx10/27648
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0~10V
OverRange
(0~27648)

2~10V
OverRange
(0~27648)

+5V
OverRange (-
27648~27648)

0~5V
OverRange
(0~27648)

1~5V
OverRange
(0~27648)

+10V (0~65535)

0~10V (0~65535)

-11.76V -32511 0x8100 Lower limit

11.76V 32511 0x7EFF Upper limit

11.41V 32511 0x7EFF Upper limit

059V -4864 0xEDOO

5.88V 32511 0x7EFF Upper limit

-5.88V 32511 0x8100

5.88V 32511 O0x7EFF Upper limit

32511 0x7EFF Upper limit
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D=27648 x U/ 10
U=Dx10/27648

D=27648 x (U-2)/8
U=Dx8/27648 +2

D=27648xU/5
U=Dx5/27648

D=27648xU/5
U=Dx5/27648

D=27648 x (U—1)/4
U=Dx4/27648 + 1

D=32767x U
+32767
U=(D-32767)/
3276.7

D=65535xU/10
U=Dx10/65535
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D =65535x (U~2)/
8
U=Dx8/65535+2

2~10V (0~65535)

D=5/32767xU +
32767
U= (D -32767) *
32767/5

+5V (0~65535)

D=65535xU/5

0~5V (0~65535) U=Dx5/65535

D=65535x (U—1)/
4
U=Dx4/65535+1

1~5V (0~65535)

Note 1: “OverRange” means that the module has over-range detection function under this configuration.

Module PDO switching instructions:

R ~ 2 x| W wwitoo x|
= O Awg2 - — = =
=-(7) Device (CODESYS Softiotion Win V3 x64) mE2 BB ﬂk;ﬂ}g L EREN
=B pLc i3t 8] Esidl =5l EiR E=ic) =3
i s
= £} Application & ¥l 16#1600 4 CH Analog Voltage Input,
i) gz sy AD CtrWord UNT  16#3000:00 AD Value CH1 T 2200001
PLC_PRG (PRG) - AD Value CH2 INT 1622000:02
- @ nsmE B AD Value CH3 INT 1622000:03
& FtherCAT Task (IEC Tasks) i AD Value CHa NT 16%2000:04
= : S=h A =)ok
B MiTedk (ECTesk) B ARARERPDO ([t oAk valageT]
8] pe_rre A s & R = AD Value CHL UINT  16#2000:01
I DG - 1 {9&%?&?&@;{(& . H\t;:cJ 2D Ve Cr2 T sz00nc2
= @Lwnun (EtherCAT Coupler) ] =2 TR AINTEFIUINTEY AD Value CH3 UINT 16#2000:03
LW3104 (4 CH Analog Voltage Input, 16bit Fiter) AD Value CH4 UINT  16%2000:04

When using the DF20-M-4AI-U-4 module, you can implement word and byte operations of the module by
checking different types of PDO.

3.21.4 Configuration parameter definition

index Sub- length type Value meaning
SDO 1 16bit UINT 1~38 Signal range
Configurati Sampling
16#4020
on 2 16bit UINT 1~4 frequency
configuration
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4020. If it is inserted in the second card slot, the SDO index is 16#4021, and
1£HAND Th o, 10 thh wd olat 1t 1
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Data description:

Signal range configuration. The configuration object is sub-index 1 under index 16#4020. The default value

is 1, which means £10V.

The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020

1s shown in the table:

Subindex 1 object data Signal range
1 +10V (-32768~32767)
2 0~10V (0~32767)
3 2~10V (0~32767)
4 +5V (-32768~32767)
5 0~5V (0~32767)
6 1~5V (0~32767)
17 +10V OverRange (-27648~27648)
18 0~10V OverRange (0~27648)
19 2~10V OverRange (0~27648)
20 +5V OverRange (-27648~27648)
twenty one 0~5V OverRange (0~27648)
twenty two 1~5V OverRange (0~27648)
33 +10V (0~65535)
34 0~10V (0~65535)
35 2~10V (0~65535)
36 +5V (0~65535)
37 0~5V (0~65535)
38 1-5V (0~65535)

Sampling frequency configuration, the configuration object is sub-index 2 under index 16#4020;
default value: 4, indicating 20Hz. The corresponding relationship between the written value of sub-index 2

object under index 16#4020 and the sampling frequency is shown in the table.

Subindex 2 object data | Sampling frequency
1 300Hz

150Hz

2
3 60Hz
4 20Hz
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3.22 DF20-M-4AI-I-5: 4-channel current input module

3.22.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

0~20mA/4~20mA

Signal Type Differential/Single-ended
Connection Type 2-wire
Input Impedance 100Q
Resolution/Accuracy 16bit/0.2%
Sampling frequency 20Hz~300Hz configurable, default 20Hz

System side current 120mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.22.2 Status indicator light and wiring diagram

M5

LED 1 X O
OJO)
OJO)
LED 2 ® O
ERE w24V
D @ :
A1+ Al-
R e Y
S @ n
Al2+ Al2-
> Field_24V o
Al3+ AI3- °
> Field_0V
F 224V
"
Ald+ Al4-

SIS

The status indicator lights are shown in the table below:

LED No Status and meaning
On: The module is powered normally
LEDI1 :
Off: Module power supply is abnormal
Initialization | On: Module initialization error
phase Off: Module initialization is normal
LED2

Operation Flashing: The module is working in

process normal sampling state

3.22.3 Module process data definition

Input data: 4 words

Word 1 AD Value CH1: first channel input data
Word 2 AD Value CH2: Second channel input data
Word 3 AD Value CH3: The third channel input data
Word 4 AD Value CH4: The fourth channel input data

Output data: 1 Word

Word 1 AD CtrlWord: module control output word, used when calibrating the
or
module.

Process Data Definition
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) Current value Decimal Hexadecimal Conversion
Signal range scope ) ;
D data data relationship
0~20mA (0~ D=65535x1/20
65535) I=D x20/65535

D=65535x(1-4)/

4~20 mA
16
(0~65535)
[=Dx16/65535+4
0 ~20 mA Upper
23.52 mA 32511 Ox7EFF o
OverRange limit D=27648x1/20
Note 1 I=Dx20/27648
(0~27648)
Upper
22.81 mA 32511 O0x7EFF
limit
4 ~20 mA D=27648x (1-4)/
OverRange 16
(0~27648) I=Dx16/27648 + 4
Lower
1.19 mA -4864 0xEDO00
limit

Note 1: “OverRange” means that the module has over-range detection function under this configuration.
When using this configuration, you need toThe module's process data is switched to symbolic display

Module PDO switching instructions:

B > 2 X J wiwo x|
SO Aegn ~ = -
= Device (CODESYS SoftMotion Win V3 x64) BA) fath "ﬁ%gﬁ}g" pzzs ) PR
- Bl pc g e =% Y =3 =% =8 =5
| @ ez [m—" AD Ctriword UINT  16%3000:00 AD Value CHL UINT  16%2000:01
i PLC_PRG (PRE) AD Value CH2 UINT 162000:02
- @ sme =5 AD Value CH3 UINT  16%2000:03
&5 EtherCAT Tack (IEC-Tasks) AD Value CH4 UINT  16%2000:04
EtherCATIECHS: iiss P i —
i =g MainTask (IEC-Tasks) 3-@@@]&$H§QWPDO [] 16#1A01 4 CH Analog Current 1 i
- R e AD Value CH1 INT 1642001:01
= [ EthercaT Mfte‘:i;::in‘”ﬂaster) lﬂfﬁﬁégﬁ b {’{%Eﬁ@%ﬂﬁﬁy : })}\J:EU AD Value CH2 INT 16%2001:02
i B o & Rk SFIINTEY AD Value CH3 INT 1642001:03
FIT] LW1100 (EtherCAT Coupler) ] o] TMERAUVINTARF]
H LW 3114 (4 CH Analog Current Input, 16bit, Fiter) = T O CH INT 16#2001:04

When using the DF20-M-4AI-I-5 module, you can implement byte and word operations of the module by
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checking different types of PDO.

3.22.4 Configuration parameter definition

index Sub- length type Value meaning
SDO 1 16bit UINT 1~18 Signal range
Conﬁgurati Samphng
16#4020
on 2 16bit UINT 1~4 frequency
configuration
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4020. If it is inserted in the second card slot, the SDO index is 16#4021, and

Data description:

Signal range configuration, the configuration object is sub-index 1 under index 16#4020; default value: 1,

indicating 0~20mA.
The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020

1s shown in the table:

Subindex 1 object Signal range
1 0~20mA (0~65535)
2 4~20mA (0~65535)
17 0~20mA OverRange (0~27648)
18 4~20mA OverRange (0~27648)

Sampling frequency configuration, the configuration object is sub-index 2 under index 16#4020; default

value: 4, indicating 20Hz.

The corresponding relationship between the written value of the sub-index 2 object under index 16#4020

and the sampling frequency is shown in the table:

Subindex 2 object data Sampling frequency
1 300Hz
2 150Hz
3 60Hz
4 20Hz
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3.23 DF20-M-8AI-U-4: 8-channel voltage input module

3.23.1 Technical parameters

Electrical parameters

Number of channels

8

Signal range

+10V/0~10V/2~10V/£5V/0~5V/1~5V

Signal Type Differential/Single-ended

Connection Type 2-wire

Input Impedance >500KQ

Resolution/Accuracy 16bit/0.2%
Sampling frequency 50Hz~1000Hz configurable, default 100Hz

System side current 20mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.23.2 Status indicator light and wiring diagram

PWR

STA

AlTE AL

(020

Al 2+ AlZ-

®©6

M MY 2-wire sensar 24
(@ =

. —F— =
o

The status indicator lights are shown in the table below:

LED No Status and meaning

On: The module is powered normally
PWR

Off: Module power supply is abnormal

On: Module initialization

Initialization | error

phase Off: Module initialization

STA is normal

Flashing: The module is
Sampling
working in normal
stage

sampling state

Off: No signal input to the module
LEDI1

Flashing: The module has signal input

Off: No signal input to the module
LED2

Flashing: The module has signal input

Off: No signal input to the module
LED3

Flashing: The module has signal input

Off: No signal input to the module
LED4

Flashing: The module has signal input

Off: No signal input to the module
LEDS

Flashing: The module has signal input
LEDG6 Off: No signal input to the module
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Flashing: The module has signal input
LED7 Off: No signal input to the module
Flashing: The module has signal input
LEDS Off: No signal input to the module
Flashing: The module has signal input
3.23.3 Module process data definition
Input data: 9 words
Word 1 AD State: module status
Word 2 AD Value CHI: Input data of the first channel
Word 3 AD Value CH2: Second channel input data
Word 4 AD Value CH3: The third channel input data
Word 5 AD Value CH4: The fourth channel input data
Word 6 AD Value CHS5: Fifth channel input data
Word 7 AD Value CH6: input data of the sixth channel
Word 8 AD Value CH7: seventh channel input data
Word 9 AD Value CHS8: The eighth channel input data
Output data: 1 Word
Word 1 AD CtrlWord: module control output word, reserved for calibration.
Process Data Definition
Signal range Voltage value Decimal data Hexadecimal Scope Conversion

+10V (-
32768~32767)

0~10V
(0~32767)

2~10V
(0~32767)
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D=32767xU/10
U=Dx10/32767

D=32767xU/10
U=Dx10/32767

D=32767x (U-2)/
8
U=Dx8/32767 +2
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D=32767xU/5
U=Dx5/32767

+5V (-
32768~32767)

0~5V D=32767xU/5
(0~32767) U=Dx5/32767
D=32767x(U-1)/
1~5V
4
(0~32767)
U=Dx4/32767+1
11.76V 32511 0x7EFF Upper limit
=10V
OverRange (- D=27648 x U/ 10

U=Dx10/27648
27648~27648)

1176V 32511 0x8100

0~10v 11.76V 32511 0x7EFF Upper limit

D=27648 x U/ 10

OverRange
U=Dx10/27648
(0~27648)
11.41V 32511 0x7EFF Upper limit
2~10V
D =27648 x (U-2)/
OverRange 8
(0~27648) U=Dx8/27648 +2
0.5V -4864 0XEDOO
5.88V 32511 O0x7EFF Upper limit
+5V
OverRange (- D=27648xU/5

U=Dx5/27648
27648~27648)
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-5.88V -32511 0x8100 Lower limit

OverRange
(0~27648)
1~5V
OverRange
(0~27648)

£10V (0~65535)

0~10V (0~65535)

2~10V (0~65535)

+5V (0~65535)

0~5V (0~65535)

1~5V (0~65535)
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D=27648xU/5
U=Dx5/27648

D=27648 x (U—1)/
4
U=Dx4/27648 + 1

D=13276.7x U
+32767
U=(D-32767)/
3276.7

D=65535xU/ 10
U=Dx10/65535

D=65535x (U-2)/8
U=Dx8/65535+2

D=5/32767x U+
32767
U= (D -32767) *
32767/5

D=65535xU/5
U=Dx5/65535

D=65535x (U~ 1)/4
U=Dx4/65535+1
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Note 1: “OverRange” means that the module has over-range detection function under this configuration.

Module PDO switching instructions:

AR ~ & x| i w100 x. i
=G FeEiz - e -
= Device (CODESYS SoftMotion Win V3 x64) BR) B SRR L RN
= Bl rciBsg ER ESic) =3l ER =2 =
gk e~
|20 ampleation & /2641600 8 G Analog Voltage Input,
i m EiER Ehes AD Ctriword UINT 16#3000:00 AD State INT 16%2000:01
- [B) PLC_PRG (PRE) AD Value CHL INT 16%2000:02
- @ rEmE =6 AD Value CHZ INT 1652000:03
2 EtherCAT Task (IEC Tasks) AD Value CH3 INT 1652000:04
EOCATEGH & &y ¥ [S] 2, AD Value CH4 INT 1622000:05
H i 3B A R AD Value CHS INT 16 znnn.ns
- pLC_PRG s 5 34 o alue £2000¢
E [ EtherCAT Master (EtherCAT Master) LiGHEssEs PDOZ’L?_%ESZ E\z’h&iix% / AD Value CHE INT 16#2000:07
| = Feftwiioo Eiercat Couen) ] B8 M EBTFERRAINTER AD Value CH7 INT 16£2000:08
H LW3108 {8 CH Analag Valtage Input, 16bit, Fiter) . ﬁ] UINTRY AD Value CHE INT 16%2000:09
" SoftMotion General Axis Pool —— [] 16#1A01 8 CH Analog Voltage 1 i

AD State UINT 16£2000:01
AD Value CH1 UINT 16£20

AD Valye CH2
AD Value CH3
AD Value CH4
AD Value CHS
AD Value CH5

AD Value CH7

AD Value CH8

When using the DF20-M-8AI-U-4 module, you can implement word and byte operations of the module by
checking different types of PDO.

3.23.4 Configuration parameter definition

index Sub- length type Value meaning
1 16bit UINT 0~38 Signal range
2 16bit UINT 0~38 Signal range
3 16bit UINT 0~38 Signal range
4 16bit UINT 0~38 Signal range
5 16bit UINT 0~38 Signal range
6 16bit UINT 0~38 Signal range
SDO 7 16bit UINT 0~38 Signal range
Configurati 8 16bit UINT 0~38 Signal range
16#4140
on 9 16bit UINT 1~20 Filter range
10 16bit UINT 1~20 Filter range
11 16bit UINT 1~20 Filter range
12 16bit UINT 1~20 Filter range
13 16bit UINT 1~20 Filter range
14 16bit UINT 1~20 Filter range
15 16bit UINT 1~20 Filter range
16 16bit UINT 1~20 Filter range
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4140. If it is inserted in the second card slot, the SDO index is 16#4141, and
so on, 16#414x, where X is the card slot position -1
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Data description:

Signal range configuration, the configuration object is sub-index 1~8 under index 16#4140; default value: 1,
indicating £10V. The corresponding relationship between the written value of sub-index 1~8 object under

index 16#4140 and the signal type is shown in the table:

Sub-index 1~8 object Signal range

‘0 Disable

1 +10V (-32768~32767)

2 0~10V (0~32767)

3 2~10V (0~32767)

4 +5V (-32768~32767)

5 0~5V (0~32767)

6 1~5V (0~32767)

17 +10V OverRange (-27648~27648)
18 0~10V OverRange (0~27648)
19 2~10V OverRange (0~27648)
20 +5V OverRange (-27648~27648)

twenty one 0~5V OverRange (0~27648)
twenty two 1~5V OverRange (0~27648)

33 +10V (0~65535)

34 0~10V (0~65535)

35 2~10V (0~65535)

36 +5V (0~65535)

37 0~5V (0~65535)

38 1~5V (0~65535)

Sampling frequency configuration, the configuration object is sub-index 9~16 under index 16#4140; default
value: 10, indicating 100Hz. The corresponding relationship between the written value of sub-index 9~16

object under index 16#4140 and the sampling frequency is shown in the table:

Sub—inde)’(1 09: 16 object Sampling frequency
1 1000Hz
2 500Hz
4 250Hz
8 125Hz
10 100Hz
20 50Hz
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3.24 DF20-M-8AI-I-5: 8-channel current input module

3.24.1 Technical parameters

Electrical parameters

Number of channels

8

Signal range

0~20mA/4~20mA

Signal Type Differential/Single-ended
Connection Type 2-wire
Input Impedance 100Q
Resolution/Accuracy 16bit/0.2%
Sampling frequency 50Hz~1000Hz configurable, default 100Hz

System side current 20mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.24.2 Status indicator light and wiring diagram

PWR
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The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

On: The module is powered normally

Off: Module power supply is abnormal

STA

On: Module initialization error
Initialization

Off: Module initialization is
phase

normal

Flashing: The module is
Sampling

working in normal sampling
stage

state

LEDI

Off: No signal input to the module

Flashing: The module has signal input

LED2

Off: No signal input to the module

Flashing: The module has signal input

LED3

Off: No signal input to the module

Flashing: The module has signal input

LED4

Off: No signal input to the module

Flashing: The module has signal input

LEDS

Off: No signal input to the module

Flashing: The module has signal input

LED6

Off: No signal input to the module

Flashing: The module has signal input

LED7

Off: No signal input to the module

Flashing: The module has signal input

LEDS

Off: No signal input to the module

Flashing: The module has signal input
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3.24.3 Module process data definition

Input data: 9 words
Word 1 AD State: module status
Word 2 AD Value CHI: Input data of the first channel
Word 3 AD Value CH2: Second channel input data
Word 4 AD Value CH3: The third channel input data
Word 5 AD Value CH4: The fourth channel input data
Word 6 AD Value CHS5: Fifth channel input data
Word 7 AD Value CH6: input data of the sixth channel
Word 8 AD Value CH7: seventh channel input data
Word 9 AD Value CHS: The eighth channel input data
Output data: 1 Word
Word1 |  AD CtrlWord: module control output word, reserved for calibration.
Process Data Definition
Sional Current Decimal dat Hexadecimal Conversion
1gnal range value (I ceimar data data scope relationship
0~20mA (0~ D=65535x1/20
65535) I=Dx20/65535
4~20mA (0~ D=6553156X(I—4)/
65533) 1=Dx 16/65535+4
0~20 mA 23.52 mA 32511 O0x7EFF Upper limit
OverRange Note D=27648 x1/20
1 I=D x20/27648
(0~27648)
22.81 mA 32511 O0x7EFF Upper limit
4~20mA D=27648 x (1 4)/
OverRange (0 ~ 16
27648) I1=Dx16/27648 +4

1.19 mA -4864 0xEDO0OO Lower limit

Note 1: “OverRange” means that the module has over-range detection function under this configuration.
When using this configuration, you need toThe module's process data is switched to symbolic display

Module PDO switching instructions:
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B = @ %! i wioo x
= Feg12 ~
= Device (CODESYS SoftMotion Win V3 x64) ﬂﬁﬁz%a_:. "HﬁigﬁE BEATHIL - PR -
Tiam i s i hm—
=&} Application |vl 16#1600 & CH Analog Current Input,
) gem J— AD Ctriword UINT  16%3000:00 AD State UINT  16%2000:01
PLC_PRG (PRG) | AD Value CHL UINT 1622000:02
- @ iems B 4D Value CHZ UINT 16%2000:03
& EtherCAT Task (IEC Tasks) o AD Value CHE UINT  16%2000:04
e SBEEA ||| oimecns e | s
: Rrfaing alue #2000:
L @ s e ooy LIRHAAEE e PRORBURIEHESE 1 | ovieon
= I [CWi100 (EthercAT Coupie) ] =2 M R RRAUINTEL AD Value CH7 UNT 1622000108
LW3118 (8 CH Analog Current Input, 16bit, Fiter) *Dl N Ti‘] AD Value CHE UINT 16%2000:09
"2 Softotion General Axis Pool [ 16%1A01 & Ci Analog Current1]
Al UINT
&

When using the DF20-M-8AI-1-5 module, you can implement byte and word operations of the module by
checking different types of PDO.

3.24.4 Configuration parameter definition

index Sub- length type Value meaning
1 16bit UINT 0~18 Signal range
2 16bit UINT 0~18 Signal range
3 16bit UINT 0~18 Signal range
4 16bit UINT 0~18 Signal range
5 16bit UINT 0~18 Signal range
6 16bit UINT 0~18 Signal range
SDO 7 16bit UINT 0~18 Signal range
Configurati 8 16bit UINT 0~18 Signal range
16#4140
on 9 16bit UINT 1~20 Filter range
10 16bit UINT 1~20 Filter range
11 16bit UINT 1~20 Filter range
12 16bit UINT 1~20 Filter range
13 16bit UINT 1~20 Filter range
14 16bit UINT 1~20 Filter range
15 16bit UINT 1~20 Filter range
16 16bit UINT 1~20 Filter range
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4140. If it is inserted in the second card slot, the SDO index is 16#4141, and
so on, 16#414x, where X is the card slot position -1

Data description:
Signal range configuration, the configuration object is sub-index 1 under index 16#4140; default value: 2,
indicating 4~20mA.

The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020
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1s shown in the table:

Sub-index 1~8 object Signal range
0 Disable
1 0~20mA (0~65535)
2 4~20mA (0~65535)
17 0~20mA OverRange (0~27648)
18 4~20mA OverRange (0~27648)

Sampling frequency configuration, the configuration object is sub-index 9~16 under index 16#4140; default

value: 10, indicating 100Hz. The corresponding relationship between the written value of the sub-index 2

object under index 16#4140 and the sampling frequency is shown in the table:

Sub-index 9~16 object | Sampling frequency
1 1000Hz
2 500Hz
4 250Hz
8 125Hz
10 100Hz
20 50Hz
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3.25 DF20-M-4AO-U-0: 4-channel voltage output module

3.25.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

+10V

Signal Type Differential/Single-ended
Connection Type 2-wire
Load Capacity >1KQ
Resolution/Accuracy 16bit/0.1%
Load Type Resistive load/capacitive load

System side current 500mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.25.2 Status indicator light and wiring diagram

LED 1

LED 2

>
]
=
ry

8000
2 © | 10000

>
(]
5
+

o 39

¢|

[ SR HE

R Y

(1A%

AO2-
>Field_24V o

>
[]
@

"> Field_0V

=
oV

AO4-

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization | On: Module initialization error
phase Off: Module initialization is normal
Sampling Flashing: The module is working in
stage normal output state

3.25.3 Module process data definition

Output data: 4 words

Set Value CH1: Output data of the
Word 1
first channel
Set Value CH2: Output data of the
Word 2
second channel
Set Value CH3: Output data of the
Word 3
third channel
Set Value CH4: Output data of the
Word 4
fourth channel
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Process data definition description:

Signal range

+10V

Decimal data

Hexadecimal

97
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Scope

Conversion relationship

D=32767xU/10
U=Dx 10/32767
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3.26 DF20-M-4AO-U-1: 4-channel voltage output module

3.26.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

0~10V

Signal Type Differential/Single-ended
Connection Type 2-wire
Load Capacity >1KQ
Resolution/Accuracy 16bit/0.1%
Load Type Resistive load/capacitive load

System side current 500mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.26.2 Status indicator light and wiring diagram
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The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization

On: Module initialization error

phase

Off: Module initialization is normal

Sampling

stage

Flashing: The module is working in

normal output state

3.26.3 Module process data definition

Output data: 4 words

Word 1

Set Value CH1: Output data of the first channel

Word 2

Set Value CH2: Output data of the second channel

Word 3

Set Value CH3: Output data of the third channel

Word 4

Set Value CH4: Output data of the fourth channel

Process data definition description:

0~10V

Hexadecimal Voltage

Signal range Decimal data

data

Scope Conversion relationship

value (U)

D=65535xU/10
U=Dx 10/65535
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3.27 DF20-M-4AO-I-2: 4-channel current output module

3.27.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

0~20mA

Signal Type Differential/Single-ended

Connection Type 2-wire
Load Capacity <500Q

Resolution/Accuracy 16bit/0.1%

Load Type Resistive load/capacitive load

System side current 600mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.27.2 Status indicator light and wiring diagram
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The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization

phase

On: Module initialization error

Off: Module initialization is normal

Sampling

stage

Flashing: The module is working in

normal output state

3.27.3 Module process data definition

Output data: 4 words
Set Value CH1: Output data of the
Word 1
first channel
Set Value CH2: Output data of the
Word 2
second channel
Set Value CH3: Output data of the
Word 3
third channel
Set Value CH4: Output data of the
Word 4
fourth channel
Process Data Definition
Hexadecimal Current Conversion
Signal range Decimal data scope
data value (I) relationship
D=65535x1/20
0~20mA
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3.28 DF20-M-4AO-I-3: 4-channel current output module

3.28.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

4~20mA

Signal Type Differential/Single-ended

Connection Type 2-wire
Load Capacity <500Q

Resolution/Accuracy 16bit/0.1%

Load Type Resistive load/capacitive load

System side current 600mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.28.2 Status indicator light and wiring diagram
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The status indicator lights are shown in the table below:
LED No | Status and meaning
On: The module is powered normally
LEDI1 :
Off: Module power supply is abnormal
Initialization | On: Module initialization error
phase Off: Module initialization is normal
LED2
Sampling Flashing: The module is working in
stage normal output state
3.28.3 Module process data definition
Output data: 4 words
Set Value CH1: Output data of the
Word 1
first channel
Set Value CH2: Output data of the
Word 2
second channel
Set Value CH3: Output data of the
Word 3
third channel
Set Value CH4: Output data of the
Word 4
fourth channel
Process Data Definition
Hexadecimal Current Conversion
Signal range Decimal data scope
data value (I) relationship
D=65535x (1—-4)/
4 ~20 mA 16
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3.29 DF20-M-4AO-U-4: 4-channel voltage output module

3.29.1 Technical parameters

Electrical parameters

Number of channels

4

Signal range

+10V/0~10V/2~10V/£5V/0~5V/1~5V

Signal Type Differential/Single-ended
Connection Type 2-wire
Load Capacity >1KQ
Resolution/Accuracy 16bit/0.1%
Load Type Resistive load/capacitive load

System side current 500mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.29.2 Status indicator light and wiring diagram
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The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Initialization

On: Module initialization error

phase

Off: Module initialization is normal

Sampling

stage

Flashing: The module is working in

normal output state

3.29.3 Module process data definition

Output data: 4 words

Word 1

Set Value CH1: Output data of the first channel

Word 2

Set Value

CH2: Output data of the second

channel

Word 3

Set Value CH3: Output data of the third channel

Word 4

Set Value CH4: Output data of the fourth channel

Process Data Definition

+10V (-
32768~32767)

Hexadecimal Vol
Signal range Decimal data exadecima E—

data

value (U)

Scope Conversion relationship

D=32767xU/10
U=Dx 10/32767
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0~10V D=32767xU/ 10
0~32767 U=Dx 10/32767
(

2~10V D=32767x(U-2)/8
0~32767 U=Dx8/32767+2
(

£5V (- D=32767xU/5

32768~32767) U=Dx5/32767

0~5V D=32767xU/5
(0~32767) U=Dx5/32767
1~5V D=32767x(U-1)/4
(0~32767) U=Dx4/32767+1
32511 0x7EFF 11.76V Upper limit
+10V OverRange

D=27648 x U/ 10

(-27648~27648) U=Dx10/27648

32511 0x8100 1176V

0~10V 32511 0x7EFF 11.76V Upper limit

D=27648 x U/ 10

OverRange
U=Dx 10/27648
(0~27648)
32511 0x7EFF 1141V Upper limit
2-10v D=27648 x (U—-2)/8
OverRange U=Dx8/27648 +2
(0~27648)
4864 0XED00 0.5V
32511 O0x7EFF 5.88V Upper limit
+5V
OverRange (- D=27648xU/5

U=Dx5/27648
27648~27648)
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-32511 0x8100 -5.88V Lower limit

0-5v 32511 0x7EFF 5.88V Upper limit

OverRange D=27648xU/5
U=Dx5/27648

(0~276438)

32511 0x7EFF Upper limit
1~5V
OverRange D=27648x(U-1)/4
U=Dx4/27648 + 1
(0~276438)

D =3276.7x U +32767

+£10V (0~65535)
U= (D -32767) /32767

D=65535xU/ 10

0~10V (0~65535) U=Dx10/65535

D =65535x (U-2)/8

2~10V (0~65535) U=Dx8/65535+2

D=5/32767x U +
32767
U= (D -32767) * 32767
/5

+5V (0~65535)

D=65535xU/5

0~5V (0~65535) U=Dx5/65535

D=65535x (U—1)/4

1~5V (0~65535
( ) U=Dx4/65535+1

Note 1: “OverRange” means that the module has over-range output function under this configuration.

Note 2: When the module signal range is switched to 0~65535, the module process data type needs to be changed to UINT

type.

Module PDO switching instructions:

107



4 DEGSON | 2010 Sy

i > 3% i twit00 x
SR EeE&Lr -||
= [ Device (CODESYS SoftMotion Win V3 x64) By g ”ii*%ﬁ;%" L
=20 rc B l A I ﬁéﬁi Esicl =5
< @ Application v| 16#1600 4 CH Analog Voltage Outpu ]
) = e SEtVE:uE CH1 INT 16#3000:01 3@&@@7[:@%&259
Set Value CH2 INT 16#3000:02 i 5
& :;;_;?;(PRG) B Set Value CH3 INT 1623000:03 PDOZE%EK%E}’%,%&}E%% '
5 EtherCAT Task (IEC-Tasks) | i g Set Value CH4 INT sseamoos M _EFTRRAINTEL
= g MainTask (I5C Tasks) | [[Cr1s#1601 % i Analog Voltage Outpu] FOUINTEL
& pLc_PRG s Set Value CH1 u
= [ EthercaT_Master (EtherCAT Master) lﬂaiﬁ'l%‘%‘g? ! u
-{[(l] LW1100 (EtherCAT Coupler) ] ER
(/4104 (4 CH Analog Voltage Output, 16bit) | UINT
"2 SoftMotion General Axis Pool

When using the DF20-M-4A0-U-4 module, you can implement word and byte operations of the module by
checking different types of PDO.

3.29.4 Configuration parameter definition

SDO index Sub- length type Value meaning

Configurati | 1644040 1 16bit UINT 1~38 Signal range

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4040. If it is inserted in the second card slot, the SDO index is 16#4021, and

a0 on_16#400x_where x 1s the card slot nosition -1

Data description:

Signal range configuration. The configuration object is sub-index 1 under index 16#4040. The default value
is 1, which means +10V.

The correspondence between the write value of the sub-index 1 object under index 16#4040 and the signal

type is shown in the table:

Subindex 1 object data Signal range
1 +10V (-32768~32767)
2 0~10V (0~32767)
3 2~10V (0~32767)
4 +5V (-32768~32767)
5 0~5V (0~32767)
6 1~5V (0~32767)
17 +10V OverRange (-27648~27648)
18 0~10V OverRange (0~27648)
19 2~10V OverRange (0~27648)
20 +5V OverRange (-27648~27648)
twenty one 0~5V OverRange (0~27648)
twenty two 1~5V OverRange (0~27648)
33 +10V (0~65535)
34 0~10V (0~65535)
35 2~10V (0~65535)
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36 +5V (0~65535)
37 0~5V (0~65535)
38 1~5V (0~65535)

3.30.1 Technical parameters

3.30 DF20-M-4AO-I-5: 4-channel current output module

Electrical parameters

Number of channels

4

Signal range

0~20mA/4~20mA

Signal Type Differential/Single-ended

Connection Type 2-wire
Load Capacity <500Q

Resolution/Accuracy 16bit/0.1%

Load Type Resistive load/capacitive load

System side current 600mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Relative humidity

5~95%RH (no condensation)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.30.2 Status indicator light and wiring diagram
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The status indicator lights are shown in the table below:

LED No | Status and meaning

On: The module is powered normally

LED1 :
Off: Module power supply is abnormal
Initialization | On: Module initialization error
phase Off: Module initialization is normal
LED2

Sampling Flashing: The module is working in

stage normal output state

3.30.3 Module process data definition

Output data: 4 words
Set Value CH1: Output data of the
Word 1
first channel
Set Value CH2: Output data of the
Word 2
second channel
Set Value CH3: Output data of the
Word 3
third channel
Set Value CH4: Output data of the
Word 4
fourth channel
Process Data Definition
Hexadecimal Current Conversion
Signal range Decimal data scope
data value (I) relationship

D=65535x1/20
I=Dx20/65535

0~20mA
(0~65535)
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4~20mA
(0~65535)

0~20mA
OverRange Note
1
(0~27648)

4~20mA
OverRange
(0~27648)

I=Dx16/65535+4

D=65535x(1-4)/
16

32511 0x7EFF 23.52mA | Upper limit

D=27648 x1/20
I=Dx20/27648

32511 0x7EFF 22.81 mA | Upper limit

1

-4864 0xED00 1.19 mA

D=27648 x (1-4)/
16
=Dx 16/27648 + 4

Note 1: "OverRange" means that the module has over-range output function under this configuration. When using this

function,The module process data type needs to be changed to INT type.

Module PDO switching instructions:

B @ x| W wiio x|
= Ass2 =l
= ﬂi Device {CODESYS SoftMation Win V3 x64) Eﬁz : %a:—l u ﬁ*%ﬂ}% PRI —
- Bl pcizg b =R ESicl =3l
= a Application Boti ot | 161600 4 CH Analeg CurrentOutpuj
iy EoEs J— Set Value CH1 UINT 1623000:01 3@&/@&2\‘\@%@8{]
Set Value CH2 UINT 16#3000:02 = e
= :_;;_;:;FRG} =k Set Value CH3 UINT 1623000:03 PDOZE-‘%&*E} fﬁﬁﬁ_ﬂu '

- EthercAT Task (IEC-Tasks) TR 1 Set Value CHY UINT sss3000:00 M _EE TR i)
= 8 MainTask (IEC-Tasks) [ | 16#1601 4 CH Analog Current Outpu] FOINTHEY

i ) pLc_prc . Set Value CH1 INT 163001:01

, ( EtherchT Master (EtercAT Master) 1 XL T L1 AR LA INT 16300102

- = [{i[Cw1100 EthercAT Coupler) ] IH5=] Set Value CH3 INT 16=3001:03

! “® LW4114 (4 CH Analog Current Output, 16bit) SeE e iy I

! 2 SoftMotion General Axis Pool

When using the DF20-M-4AO-I-5 module, you can implement byte and word operations of the module by

checking different types of PDO.

3.30.4 Configuration parameter definition

SDO index Sub- length type Value meaning
Configurati | 1644040 1 16bit UINT 1~22 Signal range
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4040. If it is inserted in the second card slot, the SDO index is 16#4041, and
so on, 16#404x, where X is the card slot position -1

Data description:

Signal range configuration, the configuration object is sub-index 1 under index 16#4040; default value: 1,

indicating 0-20mA.

The correspondence between the write value of the sub-index 1 object under index 16#4040 and the signal

type is shown in the table
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Subindex 1 object data Signal range
1 0~20mA
2 4~20mA
17 0~20mA OverRange
18 4~20mA OverRange
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3.31 DF20-M-8AO-U-4: 8-channel voltage output module

3.31.1 Technical parameters

Electrical parameters

Number of channels

8

Signal range

+10V/0~10V/2~10V/£5V/0~5V/1~5V

Signal Type Differential/Single-ended
Connection Type 2-wire
Load Capacity >1KQ
Resolution/Accuracy 16bit/0.1%
Load Type Resistive load/capacitive load

System side current 35mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.31.2 Status indicator light and wiring diagram

PWR

STA

H—T

LEDA1
L
*
LED8
2-Wre EanEoT b—‘
A0 1+ 80 1-
AD 2+ AD 2-
AD 3+ AD 3-
d [ Sowre sensor |22
E o
A 4+ AD 4-
® @
AD 5+ AD 5-
AD 4 AD B
AT+ A0 T- 24
@& @ -
AD 8+ AD 8-

The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

On: The module is powered normally

Off: Module power supply is abnormal

STA

Initialization

phase

On: Module initialization error

Off: Module initialization is normal

Output stage

Flashing: The module is working in normal

output state

LEDI1

Off: The module has no signal output

Flashing: The module has signal output

LED2

Off: The module has no signal output

Flashing: The module has signal output

LED3

Off: The module has no signal output

Flashing: The module has signal output

LED4

Off: The module has no signal output

Flashing: The module has signal output

LEDS

Off: The module has no signal output

Flashing: The module has signal output

LED6

Off: The module has no signal output
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Flashing: The module has signal output

Off: The module has no signal output
LED7 = ®

Flashing: The module has signal output

Off: The module has no signal output
LEDS8 = ®

Flashing: The module has signal output

3.31.3 Module process data definition

Output data: 8 words
Word 1 Set Value CH1: Output data of the first channel
Word 2 Set Value CH2: Output data of the second channel
Word 3 Set Value CH3: Output data of the third channel
Word 4 Set Value CH4: Output data of the fourth channel
Word 5 Set Value CHS: Output data of the fifth channel
Word 6 Set Value CH6: Output data of the sixth channel
Word 7 Set Value CH7: Output data of the seventh channel
Word 8 Set Value CH8: Output data of the eighth channel

Process Data Definition

) ) Hexadecimal | Voltage value ) ) )
Signal range Decimal data Scope Conversion relationship
data U)

+10V (-
32768~32767)

D=32767xU/ 10
U=Dx 10/32767

0~10V D=32767xU/ 10
(0~32767) U=Dx 10/32767
2~10V D=32767x (U-2)/8
(0~32767) U=Dx8/32767+2
+5V (- D=32767xU/5

32768~32767) U=Dx5/32767

0~5V D=32767xU/5

(0~32767) U=Dx5/32767
1~5V D=32767x(U-1)/4

(0~32767) U=Dx4/32767+1
£10V D=27648 x U/ 10

11 n 10 [NATL40
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32511 0x7EFF 11.76V Upper limit

32511 0x8100 -11.76V

010V 32511 O0x7EFF 11.76V Upper limit

D=27648xU/ 10

OverRange U=Dx10/27648
(0~27648)
32511 O0x7EFF 11.41V Upper limit
2~10V D=27648 x (U~2)/8
OverRange U=Dx8/27648 +2
(0~27648)
-4864 0XED0O 0.59 V
32511 0x7EFF 5.88V Upper limit
+5V
OverRange (- D=27648xU/5

U=Dx5/27648
27648~27648)

32511 0x8100 -5.88V

0~5V 32511 0x7EFF 5.88V Upper limit

D=27648xU/5

OverRange
U=Dx5/27648
(0~27648)
32511 0x7EFF Upper limit
1~5V D=27648x (U-1)/4
U=Dx4/27648 + 1
OverRange
(0~27648)

D =3276.7x U +32767

+10V (0~65535)
U= (D -32767)/3276.7

D=65535x U/ 10

0~10V (0~65535) U=Dx 10/65535
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2~10V (0~65535)

D =65535x (U-2)/8
U=Dx8/65535+2

+5V (0~65535)

D=5/32767xU +
32767
U= (D -32767) * 32767
/5

0~5V (0~65535)

D=65535xU/5
U=Dx5/65535

1~5V (0~65535)

D=65535x (U—1)/4
U=Dx4/65535+1

Note 1: “OverRange” means that the module has over-range output function under this configuration.

Note 2: When the module signal range is switched to 0~65535, the display mode of the module process data

needs to be changed to unsigned type data display.

Module PDO switching instructions:

X i witoo x
=@ FeE12 ;
=-[ Device (CODESYS SoftMotion Win V3 x64) ) =55 f'ﬂ*%&ﬁ AN
= 0 pLciBR TER £ =R
5 Application [+ 16#1600 8 CH Analog Voltage Outpu |

U EEigs i Set Value CH1 INT

(2] pLc_PrG (PRG) . Set Value CH2 INT

= IE I5EE B& Set Value CH3 INT

I Set Value CH4 INT

= z mgTi)Tm) BRECATEEN R Set Value CHS INT

8 pc_pre " set Value CHE INT

= [ EtherCAT Master (EtherCAT Master) 1LNGIRSES I Set Value CH7 INT

= M LW 1100 (EtherCAT Coupler) ] (=] Set Value CHE INT

™ |\W4108 (8 CH Analog Voltage Output, 16bit)

[] 16#1601 8 CH Analog Voltage Outpu
3 SoftMotion General Axis Pool -

ue CH7

Set Value CH8

When using the DF20-M-8AO-U-4 module, you can implement word and byte
checking different types of PDO.

3.31.4 Configuration parameter definition

=3

16#3000:01
16#3000:02

16£3000:03 3@&@1"%%@%&289
e PDOJEBUE AR |

se=ao00:0s M _E I EORAINTEL

16£3000:07 %nu] NTgE

1623000:08

operations of the module by

. Sub- Value .
index index length type range meaning
SDO 1 16bit UINT 0~38 Signal range
Configurati 2 16bit UINT 0~38 Signal range
on 16#4180 3 16bit UINT 0-38 | Signal range
4 16bit UINT 0~38 Signal range
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5 16bit UINT 0~38 Signal range
6 16bit UINT 0~38 Signal range
7 16bit UINT 0~38 Signal range
8 16bit UINT 0~38 Signal range

Remark

If the module is inserted in the first card slot after the coupler, the SDO index is
16#4180. If it is inserted in the second card slot, the SDO index is 16#4181, and
so on, 16#418x, where X is the card slot position -1

Data description:

Signal range configuration, configuration object is index 16#4180Sub-index 1~8 under; default value: 1,

indicating £10V.

Index 16#4180The corresponding relationship between the write value of the sub-index 1~8 object and the

signal type is shown in the table:

Sub-index 1~8 object

Adata

Signal range

0 Disable

1 +10V (-32768~32767)

2 0~10V (0~32767)

3 2~10V (0~32767)

4 +5V (-32768~32767)

5 0~5V (0~32767)

6 1~5V (0~32767)

17 +10V OverRange (-27648~27648)

18 0~10V OverRange (0~27648)

19 2~10V OverRange (0~27648)

20 +5V OverRange (-27648~27648)
twenty one 0~5V OverRange (0~27648)
twenty two 1~5V OverRange (0~27648)

33 +10V (0~65535)

34 0~10V (0~65535)

35 2~10V (0~65535)

36 +5V (0~65535)

37 0~5V (0~65535)

38 1~5V (0~65535)
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3.32 DF20-M-8AO-I-5: 8-channel current output module

3.32.1 Technical parameters

Electrical parameters

Number of channels

8

Signal range

0~20mA/4~20mA

Signal Type Differential/Single-ended
Connection Type 2-wire
Load Capacity <500Q
Resolution/Accuracy 16bit/0.1%
Load Type Resistive load/capacitive load

System side current 35mA

Reverse circuit protection support

Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.32.2 Status indicator light and wiring diagram

[ Ln
PWR LED1
STA LEDS8
& o
AD 1480 1-
®©
AD 22 A0 2-
OXO)
o
.mu"\(’gj
®
AQ 5% AD 5-
o @
AD e AD &=
n@»@' =
© @1 B
AD 82 A0 8-
M—rT

The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

On: The module is powered normally

Off: Module power supply is abnormal

STA

Initialization | On: Module initialization error

phase Off: Module initialization is normal

Output stage
output state

Flashing: The module is working in normal

LEDI1

Off: The module has no signal output

Flashing: The module has signal output

LED2

Off: The module has no signal output

Flashing: The module has signal output

LED3

Off: The module has no signal output

Flashing: The module has signal output

LED4

Off: The module has no signal output

Flashing: The module has signal output

LEDS

Off: The module has no signal output

Flashing: The module has signal output

LED6

Off: The module has no signal output

Flashing: The module has signal output

LED7

Off: The module has no signal output

Flashing: The module has signal output

LEDS

Off: The module has no signal output

Flashing: The module has signal output
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3.32.3 Module process data definition
Output data: 8 words
Set Value CH1: Output data of the
Word 1
first channel
Set Value CH2: Output data of the
Word 2
second channel
Set Value CH3: Output data of the
Word 3
third channel
Set Value CH4: Output data of the
Word 4
fourth channel
Set Value CHS: Output data of the
Word 5
fifth channel
Set Value CH6: Output data of the
Word 6
sixth channel
Set Value CH7: Output data of the
Word 7
seventh channel
Set Value CH8: Output data of the
Word 8 )
eighth channel
Process Data Definition
Hexadecimal Current Conversion
Signal range Decimal data scope
data value (T) relationship
0~20mA D=65535x1/20
(0~65535) I=Dx20/65535
D=65535x(1-4)/
4~ 20 mA
16
(0~65535)
I1=Dx16/65535+4
0~20mA 32511 0x7EFF 23.52 mA U limit
X o CT 11mi
OverRange Note |51 | OEFF | 2.52mA | Upperlimit |
1 I=Dx20/27648
(0~27648)
4~20 mA D=27648 x (1 - 4)/
OverRange 16
(0~27648) I1=Dx16/27648 + 4

Note 1: "OverRange" means that the module has over-range output function under this configuration. When using this

function,The module process data type needs to be changed to INT type.

Module PDO switching instructions:
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BE

=iE #FeEL2
= ﬂi Device (CODESYS SoftMotion Win V3 x64)
- B pic imeE
= @ Application
il
PLC_PRG (PRG)
- 3 rEmE
2 EtherCAT_Task (IEC-Tasks)
=g MairTask (IEC Tasks)
& pLC PRG
=[] EtherCAT Master (EtherCAT Master) 1. ﬂﬂfﬁ% D%‘E
= HfLw1100 (EtherCAT Coupier)
= /4118 (8 CH Analog Current Output, 16hit)
A SoftMotion General Axis Pool

EtherCATIECHS

Set Value CH% UINT
UINT
UINT
UINT

UINT

Set Value CHS
Set Value CHE
Set Value CH7
Set Value CHa
[ ] 16#1601 & CH Analog Current Ou{pul
SetV

IP20 I/O System

| WY twitoo x|

am) s S A

— 25 = =3
I iHiEAER l |+ 16#1600 8 CH Analog Current Outpu |
| e Set Value CH1 UINT 16#3000:01
. Set Value CH2 UINT 16#3000:02

Bx Set Value CH3 umT  seesn0nts 3 §E A S AN EIZERNY

16=3000:04

PDOfEXTEREIEZSR! |

16#3000:05

163000:06 })\L?U—F@ZL’U«] UINTE!
1623000:07 ;D]NTiu

16+3000:08

When using the DF20-M-8 AO-I-5 module, you can implement byte and word operations of the module by

checking different types of PDO.

3.32.4 Configuration parameter definition

index Sub- length type Value meaning

1 16bit UINT 0~18 Signal range

2 16bit UINT 0~18 Signal range

SDO 3 16bit UINT 0~18 Signal range

Configurati 4 16bit UINT 0~18 Signal range
16#4180

on 5 16bit UINT 0~18 Signal range

6 16bit UINT 0~18 Signal range

7 16bit UINT 0~18 Signal range

8 16bit UINT 0~18 Signal range

If the module is inserted in the first card slot after the coupler, the SDO index is

Remark 16#4180. If it is inserted in the second card slot, the SDO index is 16#4181, and

so on, 16#418x, where x is the card slot position -1

Data description:

Signal range configuration, configuration object is index 16#4180Sub-index 1 under; default value: 1,

indicating 0~20mA.

Index 16#4180The corresponding relationship between the value written to the sub-index 1 object and the

signal type is shown in the table:

Subindex 1 object Signal range
0 Disable
1 0~20mA (0~65535)
2 4~20mA (0~65535)
17 0~20mA OverRange (0~27648)
18 4~20mA OverRange (0~27648)
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3.33 DF20-M-2LC-S-5: 2-channel pressure sensor input module

3.33.1 Technical parameters

Electrical parameters

Number of channels

2

Signal range

0~10mv

Signal Type

Differential/Single-ended

Connection Type

3-wire/4-wire

Excitation power output

5V DC

16bit/0.2%

Resolution/Accuracy
Sampling frequency 20Hz~300Hz configurable
System side current 210mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Storage temperature

Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Line length

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm

Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

8..9mm
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3.33.2 Status indicator light and wiring diagram

@

LED 1 ® O
OJ©)
OJ@)
LEp2 | |® O
N Power+
dj Ref Power Out
@ v Power-

Signal+ : HREERA 1
Signal- N

o}

DField_24V
SignalH : [HRESRE |+
[Signal- =

SField_0V

PE

g 9

The status indicator lights are shown in the table below:

LED No | Status and meaning
On: The module is powered normally
LED1 :
Off: Module power supply is abnormal
Initialization | On: Module initialization error
phase Off: Module initialization is normal
LED2
Sampling Flashing: The module is working in
stage normal input state

3.33.3 Module process data definition

Input data: 3 words

Word 1 LC StateWord: Status word
Word 2 LC Value CH1: First channel input data
Word 3 LC Value CH2: Second channel input data

Output data: 1 Word

Word 1 AD CtrlWord: module control output word, used when calibrating the
or

module.
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3.33.4 Configuration parameter definition

SDO index Sub- length type Value meaning

Configurati | 1644000 1 16bit UINT 1-4 Signal range

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4000. If it is inserted in the second card slot, the SDO index is 16#4000, and
so on, 16#400x, where X is the card slot position -1

Data description:

Signal range configuration, the configuration object is sub-index 1 under index 16#4000; default value: 2,

indicating 150Hz.

The corresponding relationship between the write value of the sub-index 1 object under index 16#4000 and

the signal type is shown in the table:

Subindex 1 object data Signal range
1 300Hz
2 150Hz
3 80Hz
4 20Hz

Definition of various sensor process data

0~10mv pressure sensor
Signal Decimal hexadecimal Scope
0 0 0x0000
Smv 16383 0x3FFF Normal range
10mv 32767 O0x7FFF
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3.34 DF20-M-2RTD-PT: 2-channel RTD sensor input module

3.34.1 Technical parameters

Electrical parameters

Number of channels 2
Connection Type 2-wire/3-wire
Temperature resolution Temperature value: 0.1°C/digit
Resistance value conversion Ractual = D/27648*R amount
formula (measurement Among them: R is the current resistance value; R is the
resistance value) rated range value of the resistance.
Sampling frequency Configurable

PT100, PT200, PT500, PT1000, Ni100, Ni120, Ni200,
Ni500, Ni1000, Cul0, Cu50, Cu53, Cul00, KTY84-130,
KTY84-150, KTY84-151, 40 Ohm, 80 Ohm, 150 Ohm, 300

Sensor Type
Ohm, 500 Ohm, 1000 Ohm, 2000 Ohm, 4000 Ohm,
KTY83-110, KTY83-120, KTY83-121, KTY83-122,
KTY83-150, KTY83-151, NTC-5K, NTC-10K
Disconnection detection support
System side current 70mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing lg, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic compatibility Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C
Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm % 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWGI14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
Line length 8...9mm
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3.34.2 Status indicator light and wiring diagram

—=R1+ <

PWR CH1

CH2

®
O
O
STA ||®
D @R

RL1+ «<—<3) (41— RL2+

—>RL1- «—{7) (8)+—>RL2- <—

R1- B) BH—R2-

di=al

The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

On: The module is powered normally

Off: Module power supply is abnormal

STA

Power-on stage: always on when powered
on;
Turns off after the internal bus

initialization is completed.

Running stage: flashes when the module is
running normally;
When the module is running

abnormally, it is always on or off

Green off: disconnected

CH1~CH2

Green flash: normal collection

Green: Over limit

3.34.3 Module process data definition

Input data: 2 Words

Word 1

RTD Input CH1: First channel input
data

Word 2

RTD Input CH2: Second channel

input data
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Definition of various sensor process data

PT100
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000 _
connected detection
PT200
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
PT500
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
PT1000
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Nil00
temperature Decimal hexadecimal Scope
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>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000 _
connected detection
Nil20
temperature Decimal hexadecimal Scope
>309 32767 0x7FFF Overflow
309 3090 0x0C12
Normal range
-79 -790 0xFCEA
<79 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
NI200
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Ni500
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Nil000
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
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<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
CulO type
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cu50
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cu53
temperature Decimal hexadecimal Scope
>150 32767 0x7FFF Overflow
150 1500 0x05DC
Normal range
-50 -500 0xFEOC
<-50 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cul00
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
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KTY84 130
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO0
Normal range
-40 -400 0xFE70
<-40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
KTY84 150
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO0
Normal range
-40 -400 0xFE70
<-40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000 _
connected detection
KTY84 151
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO0
Normal range
-40 -400 0xFE70
<-40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000 )
connected detection
0-400hm type
Ohm value Decimal hexadecimal Scope
>319.250hm -32768 0x8000 Beyond the limit
>47.030hm 32767 0x7FFF Upper limit
47.03ohm 32511 0x7EFF Overflow
400hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000 )
connected detection

0-1500hm type
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Ohm value Decimal hexadecimal Scope
>319.250hm -32768 0x8000 Beyond the limit
>176.380hm 32767 0x7FFF Upper limit
176.380hm 32511 0x7EFF Overflow
1500hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-3000hm type
Ohm value Decimal hexadecimal Scope
>638.50hm -32768 0x8000 Beyond the limit
>352.770hm 32767 0x7FFF Upper limit
352.77ohm 32511 0x7EFF Overflow
3000hm 27648 0x6C00
Normal range
0ohm 0 0x0000
Sensor not Disconnection
-32768 0x8000 _
connected detection
0-5000hm type
Ohm value Decimal hexadecimal Scope
>638.50hm -32768 0x8000 Beyond the limit
>587.940hm 32767 O0x7FFF Upper limit
587.940hm 32511 0x7EFF Overflow
5000hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-10000hm type
Ohm value Decimal hexadecimal Scope
>12770hm -32768 0x8000 Beyond the limit
>1175.890hm 32767 0x7FFF Upper limit
1175.890hm 32511 0x7EFF Overflow
10000hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
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0-20000hm type

Ohm value Decimal hexadecimal Scope
>25540hm -32768 0x8000 Beyond the limit
>2351.780hm 32767 0x7FFF Upper limit
2351.780hm 32511 0x7EFF Overflow
20000hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000 _
connected detection
0-40000hm type
Ohm value Decimal hexadecimal Scope
>5108ohm -32768 0x8000 Beyond the limit
>4703.560hm 32767 0x7FFF Upper limit
4703.560hm 32511 0x7EFF Overflow
40000hm 27648 0x6C00
Normal range
Oohm 0 0
Sensor not Disconnection
-32768 0x8000
connected detection
KTY83-110
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 2550 0XxFDDA &
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconne_tctlon
connected detection
KTY83-120
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 N I
55 -550 0XFDDA ormatfange
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 DlSCOIll’lt?Cthl’l
connected detection
KTY83-121
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
55 2550 0xFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
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KTY83-122
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 2550 0XFDDA &
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
KTY83-150
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 2550 0XFDDA &
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconne_tctlon
connected detection
KTY83-151
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
55 2550 0XFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
NTC-5K
temperature Decimal hexadecimal Scope
>90 32767 0x7FFF Overflow
90 900 0x0384 Normal ranee
-30 2300 0XFED4 £
<-30 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconn§ct10n
connected detection
NTC-10K
temperature Decimal hexadecimal Scope
>150 32767 0x7FFF Overflow
150 1500 0x05DC Normal ranee
25 250 0X00FA £
<25 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconne_tctlon
connected detection
3.34.4 Configuration parameter definition
index Sub- length type Value meaning
SDO 1 16bit UINT 0~22 Sensor  Type
Configurati Sampling
16#4020
on 2 16bit UINT 0~4 frequency
configuration
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Remark

a0 on_16#402x where x 1s the card slot nosition -1

Data description:

Sensor type configuration, the configuration object is sub-index 1 under index 16#4020; default value: 0,
indicating PT100.

The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020

1s shown in the table:

Subindex 1 object Sensor Type Subindex 1 object Sensor Type

0 PT100 -200...850°C 20 Resistor 40 Ohm

1 PT1000 -200...850°C twenty one Resistor 80 Ohm

2 PT200 -200...850°C twenty two Resistor 150 Ohm

3 PT500 -200...850°C twenty three Resistor 300 Ohm

4 Ni120 -80...260°C twenty four Resistor 500 Ohm

5 Nil00 -60...250°C 25 Resistor 1000 Ohm

6 Ni200 -60...250°C 26 Resistor 2000 Ohm

7 Ni500 -60...250°C 27 Resistor 4000 Ohm

8 Ni1000 -60...250°C 30 KTY83 110 -55~175°C
9 Cul0 -100...260°C 31 KTY83 120 -55~175°C
10 Cu50 -100...260°C 32 KTY83 121 -55~175°C
11 Cul00 -100...260°C 33 KTY83 122 -55~175°C
12 Cu53 -100...260°C 34 KTY83 150 -55~175°C
13 KTY84-130 -40...260°C 35 KTY83 151 -55~175°C
14 KTY84-150 -40...260°C 36 NTC 5K -30~90°C
15 KTY84-151 -40...260°C 37 NTC_10K 25~150°C

Sampling frequency configuration, the configuration object is sub-index 2 under index 16#4020; default
value: 1, indicating 2.5Hz.
The corresponding relationship between the written value of the sub-index 2 object under index 16#4020

and the sampling frequency is shown in the table:

Subindex 2 object data Sampling frequency
0 1.25Hz_800ms
1 2.5Hz_400ms
2 5Hz_200ms
3 7.5Hz _133ms
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3.35 DF20-M-4RTD-PT: 4-channel thermal resistor sensor input module

3.35.1 Technical parameters

Electrical parameters

Number of channels 4
Connection Type 2-wire/3-wire
Temperature resolution Temperature value: 0.1°C/digit
Resistance value conversion Ractual = D/27648*R amount
formula (measurement Among them: R is the current resistance value; R is the rated
resistance value) range value of the resistance.
Sampling frequency Configurable

PT100, PT200, PT500, PT1000, Ni100, Ni120, Ni200,
Ni500, Ni1000, Cul0, Cu50, Cu53, Cul00, KTY84-130,
KTY84-150, KTY84-151, 40 Ohm, 80 Ohm, 150 Ohm, 300

Sensor Type
Ohm, 500 Ohm, 1000 Ohm, 2000 Ohm, 4000 Ohm,
KTY83-110, KTY83-120, KTY83-121, KTY83-122,
KTY83-150, KTY83-151, NTC-5K, NTC-10K

Disconnection detection support
System side current 70mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic compatibility Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C
Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWGI14
Minimum crimping area of 0.2mm?
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3.35.2 Status indicator light and wiring diagram

7 Ln
LED 1 CH1
CI-:I‘}
LED 2
ML D2
7t il
56
RO
. @10
© w2
= it 131
kg L s1s.

The status indicator lights are shown in the table below:

LED No Status and meaning
On: The module is powered normally
LEDI1
Off: Module power supply is abnormal
Power-on stage: always on when powered on;
Turns off after the internal bus
initialization is completed.
LED2 Running stage: flashes when the module is
running normally;
When the module is running
abnormally, it is always on or off
Green off: disconnected
CHI1~CH4 | Green flash: normal collection

Green: Over limit

3.35.3 Module process data definition

Input data: 4 words

Word 1

RTD Input CH1: First channel input data

Word 2

RTD Input CH2: Second channel input data

Word 3

RTD Input CH3: The third channel input data

Word 4

RTD Input CH4: The fourth channel input data

Definition of various sensor process data
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PT100
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
PT200
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
PT500
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000 )
connected detection
PT1000
temperature Decimal hexadecimal Scope
>850 32767 0x7FFF Overflow
850 8500 0x2134
Normal range
-200 -2000 0xF830
<-200 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Nil00
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow

138




4 DEGSON

IP20 I/O System

250 2500 0x09C4
Normal range
-60 -600 0xFDAS8
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Nil20
temperature Decimal hexadecimal Scope
>309 32767 0x7FFF Overflow
309 3090 0x0C12
Normal range
-79 -790 0xFCEA
<-79 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
NI200
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS8
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Ni500
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
<-60 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Nil000
temperature Decimal hexadecimal Scope
>250 32767 0x7FFF Overflow
250 2500 0x09C4
Normal range
-60 -600 0xFDAS
<-60 -32767 0x8001 Underflow
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Sensor not Disconnection
-32768 0x8000
connected detection
CulO type
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cu50
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cu53
temperature Decimal hexadecimal Scope
>150 32767 0x7FFF Overflow
150 1500 0x05DC
Normal range
-50 -500 0xFEOC
<-50 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
Cul00
temperature Decimal hexadecimal Scope
>159 32767 0x7FFF Overflow
159 1590 0x0636
Normal range
-59 -590 0xFDB2
<-59 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
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KTY84 130
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO
Normal range
-40 -400 0xFE70
<-40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
KTY84 150
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO
Normal range
-40 -400 0xFE70
<40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
KTY84 151
temperature Decimal hexadecimal Scope
>280 32767 0x7FFF Overflow
280 2800 0x0AFO0
Normal range
-40 -400 0xFE70
<-40 -32767 0x8001 Underflow
Sensor not Disconnection
-32768 0x8000
connected detection
0-400hm type
Ohm value Decimal hexadecimal Scope
>319.250hm -32768 0x8000 Beyond the limit
>47.030hm 32767 O0x7FFF Upper limit
47.03ohm 32511 0x7EFF Overflow
40ohm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-1500hm type
Ohm value Decimal hexadecimal Scope
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>319.250hm -32768 0x8000 Beyond the limit
>176.380hm 32767 0x7FFF Upper limit
176.380hm 32511 0x7EFF Overflow

1500hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000 )
connected detection
0-3000hm type
Ohm value Decimal hexadecimal Scope
>638.50hm -32768 0x8000 Beyond the limit
>352.770hm 32767 0x7FFF Upper limit
352.770hm 32511 0x7EFF Overflow
3000hm 27648 0x6C00
Normal range
0ohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-5000hm type
Ohm value Decimal hexadecimal Scope
>638.50hm -32768 0x8000 Beyond the limit
>587.940hm 32767 0x7FFF Upper limit
587.940hm 32511 0x7EFF Overflow
5000hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-10000hm type
Ohm value Decimal hexadecimal Scope
>12770hm -32768 0x8000 Beyond the limit
>1175.890hm 32767 O0x7FFF Upper limit
1175.890hm 32511 0x7EFF Overflow
10000hm 27648 0x6C00
Normal range
0ohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection

0-20000hm type
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Ohm value Decimal hexadecimal Scope
>25540hm -32768 0x8000 Beyond the limit
>2351.780hm 32767 0x7FFF Upper limit
2351.780hm 32511 0x7EFF Overflow
20000hm 27648 0x6C00
Normal range
Oohm 0 0x0000
Sensor not Disconnection
-32768 0x8000
connected detection
0-40000hm type
Ohm value Decimal hexadecimal Scope
>51080hm -32768 0x8000 Beyond the limit
>4703.560hm 32767 0x7FFF Upper limit
4703.560hm 32511 0x7EFF Overflow
40000hm 27648 0x6C00
Normal range
Oohm 0 0
Sensor not Disconnection
-32768 0x8000
connected detection
KTY83-110
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
55 2550 0xFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
KTY83-120
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 2550 0XxFDDA &
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
KTY83-121
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 2550 0XFDDA &
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconne_tctlon
connected detection
KTY83-122
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temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 -550 0XFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconne_tctlon
connected detection
KTY83-150
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
55 2550 0xFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 DlSCOIlnE?CthII
connected detection
KTY83-151
temperature Decimal hexadecimal Scope
>175 32767 0x7FFF Overflow
175 1750 0x06D6 Normal ranee
-55 -550 0XxFDDA £
<-55 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconn§ct10n
connected detection
NTC-5K
temperature Decimal hexadecimal Scope
>90 32767 0x7FFF Overflow
90 900 0x0384 N I
130 2300 0XFED4 ormal range
<-30 -32767 0x8001 Underflow
Sensor not 32768 0x8000 DlSCOIlnE?CthII
connected detection
NTC-10K
temperature Decimal hexadecimal Scope
>150 32767 0x7FFF Overflow
150 1500 0x05DC Normal ranee
25 250 0x00FA £
<25 -32767 0x8001 Underflow
Sensor not 32768 0x8000 Dlsconnc?ctlon
connected detection
3.35.4 Configuration parameter definition
index Sub- length type Value meaning
SDO 1 16bit UINT 0~22 Sensor  Type
Configurati Sampling
16#4020
on 2 16bit UINT 0~4 frequency
configuration
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If the module is inserted in the first card slot after the coupler, the SDO index is
16#4020. If it is inserted in the second card slot, the SDO index is 16#4021, and

Remark

so on, 16#402x, where X is the card slot position -1

Data description:
Sensor type configuration, the configuration object is sub-index 1 under index 16#4020; default value: 0,
indicating PT100.
The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020

1s shown in the table:

Subindex 1 object Sensor Type Subindex 1 object Sensor Type
0 PT100 -200...850°C 20 Resistor 40 Ohm
1 PT1000 -200...850°C twenty one Resistor 80 Ohm
2 PT200 -200...850°C twenty two Resistor 150 Ohm
3 PT500 -200...850°C twenty three Resistor 300 Ohm
4 Ni120 -80...260°C twenty four Resistor 500 Ohm
5 Nil00 -60...250°C 25 Resistor 1000 Ohm
6 Ni200 -60...250°C 26 Resistor 2000 Ohm
7 Ni500 -60...250°C 27 Resistor 4000 Ohm
8 Ni1000 -60...250°C 30 KTY83 110 -55~175°C
9 Cul0 -100...260°C 31 KTY83 120 -55~175°C
10 Cu50 -100...260°C 32 KTY83 121 -55~175°C
11 Cul00 -100...260°C 33 KTY83 122 -55~175°C
12 Cu53 -100...260°C 34 KTY83 150 -55~175°C
13 KTY84-130 -40...260°C 35 KTY83 151 -55~175°C
14 KTY84-150 -40...260°C 36 NTC 5K -30~90°C
15 KTY84-151 -40...260°C 37 NTC 10K 25~150°C

Sampling frequency configuration, the configuration object is sub-index 2 under index 16#4020; default
value: 1, indicating 2.5Hz.
The corresponding relationship between the written value of the sub-index 2 object under index 16#4020

and the sampling frequency is shown in the table:

Subindex 2 object data Sampling frequency
0 1.25Hz 800ms
1 2.5Hz_400ms
2 3.75Hz_200ms
3 5Hz 133ms

145



4 DEGSON

IP20 I/O System

3.36 DF20-M-4TC-KETJ: 4-channel thermocouple sensor input module

3.36.1 Technical parameters

Electrical parameters

Number of channels

4

Connection Type

2-wire

Temperature resolution

Temperature value: 0.1°C/digit

(measure mV voltage value)

Voltage conversion formula

Vactual = D/32767*Vrated

Where: Vactual is the current voltage value; Vrated

is the rated range value of the sensor.

Sampling frequency

Configurable, default 4Hz

Sensor type/signal range

K,E,T,J,B,S,R,N,C, L, 15.625mV, 31.25mV,
62.5mV, 125mV, 250mV, 500mV, 1000mV,

2000mV

Disconnection detection support
System side current 70mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm X 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.36.2 Status indicator light and wiring diagram

(M5

LED 1 CH1

CH2
CH3

CH4
Signal+

Signal- re e e

LED 2

@n[e008
OEEEE

®® :

PField_24V °

®® ’

DField_0V
Signal+

@ Signal-
SIS

The status indicator lights are shown in the table below:

LED No Status and meaning

On: The module is powered normally
LEDI1

Off: Module power supply is abnormal

Power-on stage: always on when powered on;
Turns off after the internal bus

initialization is completed.

LED2 Running stage: flashes when the module is
running normally;
When the module is running

abnormally, it is always on or off

Green off: disconnected

CHI1~CH4 | Green flash: normal collection

Green: Over limit

3.36.3 Module process data definition

Input data: 4 words

Word 1 TC Value CH1: First channel input data
Word 2 TC Value CH2: Second channel input data
Word 3 TC Value CH3: The third channel input data
Word 4 TC Value CH4: The fourth channel input data

Output data: 4 words
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Word 1 Offset Value CH1: The first channel data offset
Word 2 Offset Value CH2: Second channel data offset
Word 3 Offset Value CH3: The third channel data offset
Word 4 Offset Value CH4: The fourth channel data offset

Process Data Definition

K-Type
temperature Decimal hexadecimal Scope
>1370 32767 7FFF Overflow
1370 13700 3584
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
Type E
temperature Decimal hexadecimal Scope
>1000 32767 7FFF Overflow
1000 10000 2710
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
T-Type
temperature Decimal hexadecimal Scope
>400 32767 7FFF Overflow
400 4000 FAO
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
J-Type
temperature Decimal hexadecimal Scope
>1200 32767 7FFF Overflow
1200 12000 2EEO0
Normal range
-210 -2100 F7CC
<210 -32767 8001 Underflow
Sensor not -32768 8000 Disconnection
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connected detection
Type B
temperature Decimal hexadecimal Scope
>1820 32767 7FFF Overflow
1820 18200 4718
Normal range
50 500 1F4
<50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
S-Type
temperature Decimal hexadecimal Scope
>1760 32767 TFFF Overflow
1760 17600 44C0
Normal range
-50 -500 FEOC
<-50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
R-Type
temperature Decimal hexadecimal Scope
>1770 32767 7FFF Overflow
1770 17700 4524
Normal range
-50 -500 FEOC
<-50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
N-type
temperature Decimal hexadecimal Scope
>1300 32767 7FFF Overflow
1300 13000 32C8
Normal range
-270 -2700 F574
<270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
Type C
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temperature Decimal hexadecimal Scope
>2320 32767 7FFF Overflow
2320 23200 5AAQ
Normal range
0 0 0
<0 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
L-type
temperature Decimal hexadecimal Scope
>900 32767 7FFF Overflow
900 9000 2328
Normal range
-200 -2000 F&830
<-200 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
+15.625mV
mv value Decimal hexadecimal Scope
15.625mV 32767 7FFF
Normal range
-15.625mV -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
+62.5mV
mv value Decimal hexadecimal Scope
62.5mV 32767 7FFF
Normal range
-62.5mV -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
+125mV
mv value Decimal hexadecimal Scope
125mV 32767 7FFF
Normal range
-125mV -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
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+250mV
mv value Decimal hexadecimal Scope
250mV 32767 7FFF
Normal range
-250mV -32767 8001
Sensor not Disconnection
-32768 8000 .
connected detection
+500mV
mv value Decimal hexadecimal Scope
500mV 32767 7FFF
Normal range
-500mV -32767 8001
Sensor not Disconnection
-32768 8000 .
connected detection
+1000mV
mv value Decimal hexadecimal Scope
v 32767 7FFF
Normal range
-1V -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
+2000mV
mv value Decimal hexadecimal Scope
2V 32767 7FFF
Normal range
2V -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
3.36.4 Configuration parameter definition
index Sub- length type Value meaning
SDO 1 16bit UINT 0~18 Sensor  Type
Configurati Sampling
16#4020
on 2 16bit UINT 0~4 frequency
configuration
If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4020. If it is inserted in the second card slot, the SDO index is 16#4021, and
so on, 16#402x, where X is the card slot position -1
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Data description:

Sensor type configuration, the configuration object is sub-index 1 under index 16#4020; default value: 0,
indicating K-type thermocouple. The corresponding relationship between the write value of sub-index 1

object under index 16#4020 and the signal type is shown in the table:

Subindex 1 object Sensor Type Subindex 1 object Sensor Type
0 K 10 reserve
1 E 11 +15.625mV
2 T 12 +31.25mV
3 J 13 +62.5mV
4 B 14 +125mV
5 S 15 £250mV
6 R 16 +500mV
7 N 17 +1000mV
8 C 18 £2000mV
9 L

Sampling frequency configuration, the configuration object is sub-index 2 under index 16#4020; default
value: 2, indicating 4Hz.
The corresponding relationship between the written value of the sub-index 2 object under index 16#4020

and the sampling frequency is shown in the table:

Subindex 2 object data Sampling frequency
0 1Hz 1000ms
1 2Hz 500ms
2 4Hz 250ms
3 8Hz 125ms
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3.37 DF20-M-8TC-KETJ: 8-channel thermocouple sensor input module

3.37.1 Technical parameters

Electrical parameters

Number of channels

8

Connection Type

2-wire

Temperature resolution

Temperature value: 0.1°C/digit

(measure mV voltage value)

Voltage conversion formula

Vactual = D/32767*Vrated

Where: Vactual is the current voltage value; Vrated

is the rated range value of the sensor.

Filter time

Configurable, default 1800ms

Sensor type/signal range

K,E,T,J,B,S,R,N,C, L, 15.625mV, 31.25mV,
62.5mV, 125mV, 250mV, 500mV, 1000mV,

2000mV

Disconnection detection support
System side current 80mA
Reverse circuit protection support
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm X 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8..9mm
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3.37.2 Status indicator light and wiring diagram

L iy
LED 1 CHL
LED 2 Cl'i8
Signal+
TaeSianal reer
©0
5 .
e .
@10 .
oz
1344 - Siglmal+
: se2lanal fee e g |
15164 R

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Power-on stage: always on when powered on;
Turns off after the internal bus

initialization is completed.

Running stage: flashes when the module is
running normally;
When the module is running

abnormally, it is always on or off

CH1~CH8

Green off: disconnected

Green flash: normal collection

Green: Over limit

3.37.3 Module process data definition

Input data: 8 words
Word 1 | TC Value CH1: First channel input data
Word 2 | TC Value CH2: Second channel input data
TC Value CH3: The third channel input
Word 3
data
TC Value CH4: The fourth channel input
Word 4
data
Word 5 | TC Value CHS5: Fifth channel input data
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Process Data Definition

Word 6 | TC Value CH6: Sixth channel input data
Word 7 | TC Value CH7: seventh channel input data
TC Value CHS: Input data of the eighth
Word 8
channel
Output data: 8 words
Offset Value CH1: The first channel data
Word 1
offset
Offset Value CH2: Second channel data
Word 2
offset
Offset Value CH3: The third channel data
Word 3
offset
Offset Value CH4: The fourth channel data
Word 4
offset
Offset Value CHS5: The fifth channel data
Word 5
offset
Offset Value CH6: The sixth channel data
Word 6
offset
Offset Value CH7: Data offset of the
Word 7
seventh channel
Offset Value CHS8: The eighth channel
Word 8
data offset
K-Type
temperature Decimal hexadecimal Scope
>1370 32767 7FFF Overflow
1370 13700 3584
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
Type E
temperature Decimal hexadecimal Scope
>1000 32767 7FFF Overflow
1000 10000 2710
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection

155




4 DEGSON

T-Type
temperature Decimal hexadecimal Scope
>400 32767 TFFF Overflow
400 4000 FAO
Normal range
-270 -2700 F574
<270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
J-Type
temperature Decimal hexadecimal Scope
>1200 32767 TFFF Overflow
1200 12000 2EEO
Normal range
210 -2100 F7CC
<210 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
Type B
temperature Decimal hexadecimal Scope
>1820 32767 TFFF Overflow
1820 18200 4718
Normal range
50 500 1F4
<50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
S-Type
temperature Decimal hexadecimal Scope
>1760 32767 TFFF Overflow
1760 17600 44C0
Normal range
-50 -500 FEOC
<-50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000 )
connected detection
R-Type
temperature Decimal hexadecimal Scope
>1770 32767 7FFF Overflow
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1770 17700 4524
Normal range
-50 -500 FEOC
<-50 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
N-type
temperature Decimal hexadecimal Scope
>1300 32767 7FFF Overflow
1300 13000 32C8
Normal range
-270 -2700 F574
<-270 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
Type C
temperature Decimal hexadecimal Scope
>2320 32767 7FFF Overflow
2320 23200 5AAQ
Normal range
0 0 0
<0 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
L-type
temperature Decimal hexadecimal Scope
>900 32767 TFFF Overflow
900 9000 2328
Normal range
-200 -2000 F&30
<-200 -32767 8001 Underflow
Sensor not Disconnection
-32768 8000
connected detection
+15.625mV
mv value Decimal hexadecimal Scope
15.625mV 32767 7FFF
Normal range
-15.625mV -32767 8001
Sensor not -32768 8000 Disconnection
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connected detection
+62.5mV
mv value Decimal hexadecimal Scope
62.5mV 32767 7FFF
Normal range
-62.5mV -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
+125mV
mv value Decimal hexadecimal Scope
125mV 32767 7FFF
Normal range
-125mV -32767 8001
Sensor not Disconnection
-32768 8000 )
connected detection
+250mV
mv value Decimal hexadecimal Scope
250mV 32767 7FFF
Normal range
-250mV -32767 8001
Sensor not Disconnection
-32768 8000 )
connected detection
+500mV
mv value Decimal hexadecimal Scope
500mV 32767 7FFF
Normal range
-500mV -32767 8001
Sensor not Disconnection
-32768 8000 )
connected detection
+1000mV
mv value Decimal hexadecimal Scope
1V 32767 7FFF
Normal range
-1v -32767 8001
Sensor not Disconnection
-32768 8000
connected detection
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+£2000mV
mv value Decimal hexadecimal Scope
2V 32767 7FFF
Normal range
2V -32767 8001
Sensor not Disconnection
-32768 8000
connected detection

3.37.4 Configuration parameter definition

index Sub- length type Value meaning
SDO Sensor Type
) 1 16bit UINT 0~18
Configurati Configuration
16#4020

on Filter time

2 16bit UINT 0~4

configuration

If the module is inserted in the first card slot after the coupler, the SDO index is
Remark 16#4020. If it is inserted in the second card slot, the SDO index is 16#4021, and

so on, 16#402x, where X is the card slot position -1

Data description:

Sensor type configuration, the configuration object is sub-index 1 under index 16#4020; default value: 0,
indicating K-type thermocouple.

The correspondence between the write value and signal type of the sub-index 1 object under index 16#4020

1s shown in the table:

Subindex 1 object Sensor Type Subindex 1 object Sensor Type
0 K 10 reserve
1 E 11 +15.625mV
2 T 12 +31.25mV
3 J 13 +62.5mV
4 B 14 +125mV
5 S 15 +250mV
6 R 16 +500mV
7 N 17 +1000mV
8 C 18 +2000mV
9 L

Filter time configuration. The configuration object is sub-index 2 under index 16#4020. The default value is
2, which means 1800ms.

The corresponding relationship between the write value of the sub-index 2 object under index 16#4020 and
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the filter time is shown in the table:

Subindex 2 object data | Sampling frequency

0 7200ms

1 3600ms

2 1800ms

3 900ms

4 450ms
225ms

6 122.5ms

7 61.25ms

3.38 DF20-M-1CNT-EL-5: 1-channel encoder input module SV signal

3.38.1 Technical parameters

Electrical parameters

Input Channels

1 incremental encoder input

1 electronic probe input

Input signal voltage

Encoder signal 5V

Electron probe 24V

Encoder input parameters

Signal Type

A+A-/B+B- differential signal or A/B signal

Connection Type

2-wire/4-wire

Counting range

—2147483648~2147483647

Signal frequency

4x

Maximum input frequency

1MHz

Resolution/Accuracy 32bit/+1 pulse
Input Impedance >500KQ
System side current 30mA
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20

Operating temperature -25~75°C
Storage temperature -40°C~+85°C
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Relative humidity 5~95%RH (non-condensing)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
Line length 8...9mm
3.38.2 Status indicator light and wiring diagram
Leo1 |[® O LED1 1 1® O
00O 00O
00O 00O
LED2 | [|® O LED2 | |® O
24V 24V
@ @ Signal @ @ Signal
Field_24v
ENC_A+ ENC_A
ENC_A- | ov L —
O Oy S @ W
V .
> Field_24V — > Field_24V —%
ENC_B+ & ENC_B = v
@ ®) ENC_B- Lﬁ @ ®x ov Lﬁ
> Field_0V > Field_0V
3 PE PE
®®

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

on;

Turns

LED2

Power-on stage: always on when powered

off after the

internal bus

initialization is completed.

running normally;

abnormally, it is always on or off

Running stage: flashes when the module is

When the module is running
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3.38.3 Module process data definition

Input data: 5 words

Word 1

ENC State: module status word

Word 2~Word 3

Actual Position: Current position of the encoder

(number of pulses)

Word 4~Word 5

TouchProbe Position: Electronic probe latch value

(number of pulses)

Output data: 1 Word

Word 1

Command: module command output word

DF20-M-1CNT-EL-5 module state machine description:

Control . Module .
meaning meaning
command status word
0x012B Enter counting 0x010B Counting
state status
Clear current Clear
0x012C 0x010C
count Status
0x0109 Idle state
Error
0x010E
Status
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3.39 DF20-M-1CNT-EL-4: 1-channel encoder input module 24V signal

3.39.1 Technical parameters

Electrical parameters

Input Channels

1 incremental encoder input

1 electronic probe input

Input signal voltage

Encoder signal 24V

Electron probe 24V

Encoder input parameters

Signal Type

A+A-/B+B- differential signal or A/B signal

Connection Type

2-wire/4-wire

Counting range

—2147483648~2147483647

Signal frequency

4x

Maximum input frequency

1MHz

Resolution/Accuracy 32bit/+1 pulse
Input Impedance >500KQ
System side current 30mA
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20

Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8...9mm
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3.39.2 Status indicator light and wiring diagram

[M=—n

M=

Le1 |[[® O LED1 11 O
o0 o0
o0 00
LED2 | [|® O v LED2 | ||® O iy
Field_24V
ENC_A+ ENC_A
@ @ ENC_ A- | ov L
% aav 1%
Field_24V > Field_24V
“ENe B | B ENC_B &
@ ®) ENC_B- || % ov K
Field_OV > Field_0V

e

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Power-on stage: always on when powered
on;

Turns off after the internal bus

initialization is completed.

Running stage: flashes when the module is
running normally;
When the module is running

abnormally, it is always on or off

3.39.3 Module process data definition

Input data: 5 words

Word 1

ENC State: module status word

Word 2~Word 3

Actual Position: Current position of the encoder

(number of pulses)

Word 4~Word 5

TouchProbe Position: Electronic probe latch value

(number of pulses)

Output data: 1 Word

Word 1

Command: module command output word
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DF20-M-1CNT-EL-4 module state machine description:

Control meaning Module meaning

0x012B1 Enter counting |  0x010B 1 Counting

0x012C Clear current 0x010C Clear
0x0109 Idle state
0x010E Error
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3.40 DF20-M-2CNT-PIL-5: 2-channel pulse input module 5V signal

3.40.1 Technical parameters

Electrical parameters

Input Channels

2 pulse inputs

2 electronic probe inputs

Input signal voltage

Pulse signal 5V

Electron probe 24V

Encoder input parameters

Signal Type Differential signal or single-ended signal
Connection Type 2-wire
Counting range 0~4294967295
Maximum input frequency 500KHz

Resolution/Accuracy 32bit/+1 pulse
Input Impedance >500KQ
System side current 30mA
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20

Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8...9mm
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3.40.2 Status indicator light and wiring diagram

LED 1

LED 2

j

F]Qg oL

24V
Signal

lﬂ%ﬁ%f/ﬁ?ﬁﬁ%ﬁ%ﬁﬁ HiRE

Signal (
RRRESRAMIEE
Field_24V
Signal

oM [e008
Q| 10000

oV
BT R/ B EESESSANIEE
Field_OV
.

oV
fERBESEHAMEE

The status indicator lights are shown in the table below:

LED No

Status and meaning

LEDI1

On: The module is powered normally

Off: Module power supply is abnormal

LED2

Power-on stage: always on when powered
on;
Turns off after the internal bus

initialization is completed.

Running stage: flashes when the module is
running normally;
When the module is running

abnormally, it is always on or off
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3.40.3 Module process data definition

AR S X
M E AR ME AN i85
bitl5~bit3 |FE {2
PulseStateA | H—imiMiA bit2 0: BiETEME T S 1: iﬁi*s‘lfr%ﬂﬁ?k?ttﬁﬁo
- bitl 0. EBRTEH/E—REHHESES: 1. FRTEHE—BEETHERES
bitd 0: BEITEIEIELS, FiHEEE: 1 BECHES

PulseCountA | F—i@ERhE |2 Word BiE LB Gh AR, RS 32u il
LatchCountA |FE—i@EhMTEM|2 Word  [{BE 1B A TR, TFS32u8E
r bit15~bit3 |FASf

5 T — 0. EE2EENT LR L BEOTREAT L.
PubeStieR: | SERMRST o 0. BOBEABTRI THAEERES: | B BEBATRIMRERES
bit0 0: BWEHEURIES, B EEE, 1 BEHEES

PulseCountB | T _i@iERMHHE |2 Word BiE2 PR R, RS2 EE
LatchCountB | ¥ —i@EhifE|2 Word  [{@E28 P A BTFE, TFS32u8R

A S B e 1
AEET B AL W
bit15~bit3 |FEfi
oo, [BIE 0: i1 B AR 1. fRREEIEL A
PubeCtda | EEMERE o 0. BREE AT RETE I FRER SESEETRRETE
bit0 0: BiE1ELETE, BiHEEE: 1: BE1FEE

PulseCompare A| 2 —if& & B i Hr 8 15| 2 Word I B B L, RS 32 ER
bit15~bit3 |FMES {7

. 1 o, bit2 0: JBiE2 kg ESREY: 1. {FEbiBiE2 thEE
i o SHEERE 0. BRBE TR 1, BEEEE R TR A T
bit0 0. BEELHE, BARES L BRI

PulseCompareB| 3 — & & i L5718 | 2 Word BiE2 G R, TS 32 ER
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3.41 DF20-M-2CNT-PIL-4: 2-channel pulse input module 24V signal

3.41.1 Technical parameters

Electrical parameters

Input Channels

2 pulse inputs

2 electronic probe inputs

Input signal voltage

Pulse signal 24V

Electron probe 24V

Encoder input parameters

Signal Type Differential signal or single-ended signal
Connection Type 2-wire
Counting range 0~4294967295
Maximum input frequency 500KHz

Resolution/Accuracy 32bit/+1 pulse
Input Impedance >500KQ
System side current 30mA
Module failure alarm support

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20

Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8...9mm
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3.41.2 Status indicator light and wiring diagram

(M=

LED 1

LED 2

24V
Signal
Iﬁ%?:"?éﬁ/%l?&ﬁ%ﬁ%ﬁﬁ Mk
é Signal 0V
@ ERRESRAYIEE

> Field_24V

4 [R00R
® |[0000

Signal

oV
@ @ BFRit/ SEETESRRNIEE
> Field_OV

Signal
O @ s

fERBRESEAYRE

The status indicator lights are shown in the table below:

LED No Status and meaning

On: The module is powered normally
LEDI

Off: Module power supply is abnormal

Power-on stage: always on when powered
on;
Turns off after the internal bus

initialization is completed.
LED2

Running stage: flashes when the module is
running normally;

When the module is running

abnormally, it is always on or off

170



ﬁ DE GSO” IP20 I/O System

3.41.3 Module process data definition

WA B & X
HRE HEEM 185
bit15~bit3 |FAE4r
pulsestates | B iBIAS bit2 0: JBEIHEENTHEE 1. JBEUGHE BT HEE.
- bit1 0: ABTHHEBETEEEES: 1. FRTHREFE-RETHBEEESS
bit0 0: BECHFILES, BT, - BEOHRS

PulseCountA | F—i@iERKiMm{E |2 Word BiE ke AR, TSIz EE
LatchCountA |28 —ifiE Wb HiTr{&|2 Word BIE B A TR, RS2 iR
I bit15~bit3 | WISz

ety | B DB 0+ B2 BT R, 1. BRI BB T LB
Runese FERAET b 0. B BERETRHAEERES: 1|, PoBEA TR ATRERS
bit0 0: BB #RIEAE, Fir#dE: 1. BEHERES

PulseCountB | B i@iERlkmh{E |2 Word |BiE28kE AE, TFS26EE
LatchCountB |28 — i@ 8 i h#iTE & |2 Word BIE2 PR A BT, RS 32 i i

B EdE R
BT AL o
bit15~bit3 |FHEB 4z
oy (HIED 0: JBIEI LB KA 1. {EREBEL EE
PubseCtila | BEEERT [0 0. BEEE BT RN, I FREEU S ECRATREEDE
bit0 0. J@IEVELIEE. BEitfngE 1: JBEL1FFEE

PulseCompare Al 5 —iB B Rk thE{E |2 Word BiE i A, RS 32 A 80E
bit15~bit3 |FAESfiz

s | B—gamas P2 0. EE2 BB LR 1. FREEE R
s —ERET 0. BREE A TEHIE 1: FERE N e e T R e
bit0 0. EELEILE, BilREE, 1. BEFIEE

PulseCompareB| 5 — A&k th 18 |2 Word BiE2 b Er A, RS 32 A 8NE
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3.42.1 Technical parameters

Electrical parameters

Bus input power rated voltage DC5V
Bus input power rated current 65mA
Terminal output rated voltage DC5V
Terminal output rated current S00mA

Input connection type

2-wire / 4-wire

Number of input channels

2

Input signal type

AB quadrature/pulse+direction

Input signal voltage

5V

DI channel input signal type

Single-ended/differential

DI channel input voltage

DC24V

Maximum input frequency

IMHz

Orthogonal coded signal 4x/2x/1x, configurable
Accuracy

+1 pulse

Hardware filtering

Support, configurable

Channel Configuration

support

Error diagnosis

support

Counting Mode

Linear counter form, ring counter form, configurable

Count latch/reset function

Support, configurable

Counting range

—2147483648~2147483647

General parameters

Isolation withstand voltage

500V

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

d ikl

Complies with EN 61000-4

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (non-condensing)

Installation 35mm rail mounting

Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2 5mm?
Maximum criml;ing area of AWG14
Minimum c;*im/;)AiI‘l‘é,;;ea of 0.2mm?
Mlmmuvr‘lllircérl(ng%rg)area for AWG2S

Line length 8...9mm
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3.42.2 Status indicator light and wiring diagram

e PSICE=SSR TP BpKRESEIA
Pulse & direction differential input Single-pulse differential input
5+ |© 15 ] v+ |0 O & E |
DI+ —® @&+ DI1- oV Vee DI1+ —® @ DN-
Dir+ Pulse+ 0V Vcc
Al+ —® ® Dir- ENCOUer pyjse. Al+ —5 & Al- Encoder Pulse+
Al- Pulse-
B1+ B1- 7 B1- ]
@ ® B1+ @ ®
5V+ —® @+— GND 5V+ —® @— GND
DI2+ —-@® @— DI2- DI2+ — DI2-
A2+ —@ @— A2- A2+ — A2-
B2+ —@® @&+— B2- B2+ — B2-
E—F
IEARIGRBRES WA NP NZLSR D88 B i A\
Quadrature encoder differential input NPN encoder single-ended input
sk | O @ = ‘ v+ |O Ok |
DI+ —& @& DI- DI+ —® @+— DI1-
A+ OV Vcc B+ APulse 0V Vcc B Pulse
Al+ @ > A-  Encoder B- Al+ H® @-—I Encoder
Al- —| |: Al- _|
Bi+ | ® @f—EB- 81+ Um® Bl
5v+ —(@ @-— GND 5v+ —1® @©@1— GND
DI2+ —) @~— DI2- Di2+ —@ @@-— DI2-
A2+ —@ @+— A2- A2+ —® @1— A2-
B2+ — ®&+— B2- B2+ —® @&— B2-
E— E—

PNPYRTDES FAIRHIN
PNP encoder single-ended input

v |0 @ GND |

DI1+ —+3) ®+— DI1-
APulse 0V Vce B Pulse
Al+ @ ® X, Encoder —‘

Bl+ |O® B1-
5v+ —® @1— GND

DI2+ —) @4— DI2-
A2+ —@® @— A2-

B2+ —® @— B2-
[Ey—=

The status indicator lights are shown in the table below:

name Status description

o On: Internal bus power supply is normal Off: Internal bus
PWR power indicator )
power supply is abnormal

o Power-on stage: Green: Module initialization abnormality
STA status indicator

Power-on stage: Green off: Module initialization is normal
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Running stage: Green flash: The internal bus of the

module is working normally

Running stage: Green off: The internal bus of the module

is working abnormally

TP1/TP2 trigger signal . . . . o
o On: Input signal is valid Off: Input signal is invalid
indicator

A1/A2 encoder signal

o On: Input signal is valid Off: Input signal is invalid
indicator

B1/B2 encoder signal . . . . o
o On: Input signal is valid Off: Input signal is invalid
indicator

On: Encoder is rotating forward Off: Encoder is stationary
UP1/UP2 indicator ]
or rotating reverse

o ) On: Encoder is rotating in the reverse direction Off:
DN1/DN2 indicator light ) ) o o
Encoder is stationary or rotating in the forward direction

On: The module power is normal Off: The module power
FP 5V indicator )
is abnormal

3.42.3 Module process data definition

The first channel output data
bit3~bitl5 | reserve
. 0: Disable the position comparison function of channel 1; 1:
bit2 L . .
PulseCtrl Enable the position comparison function of channel 1
CHI bitl 0: Enable the electronic probe latch function of channel 1; 1:
Enable the electronic probe count clear function of channel 1
. 0: Channel 1 stops counting and the original count is reset to
bit0 :
zero; 1: Channel 1 starts counting
Channel 1 pulse comparison value, range:—
PulseCompare CH1 2147483648~2147483647
Second channel output data
bit3~bitl5 | reserve
. 0: Disable the position comparison function of channel 2; 1:
bit2 .\ . .
PulseCtrl Enable the position comparison function of channel 2
CH?2 bitl 0: Enable the electronic probe latch function of channel 2; 1:
Enable the electronic probe count clear function of channel 2
. 0: Channel 2 stops counting and the original count is reset; 1:
bit0 .
Channel 2 starts counting
Channel 2  pulse comparison  value, range: —
PulseCompare CH2 2147483648~2147483647
First channel input data
bit3~bitl5 | reserve
0: Channel 1 count value is less than the comparison value; 1:
bit2 Channel 1 count value is greater than or equal to the comparison
PulseState
CH1 value.
. 0: Channel 1 has no electronic probe; 1: Channel 1 has an
bitl .
electronic probe
bit0 0: Channel 1 counting stop state; 1: Channel 1 counting state
PulseCount CH1 Channel 1 pulse input value, range:—2147483648~2147483647
Channel 1 pulse input latch value, range:—
LatchCount CHI 2147483648~2147483647
Second channel input data
PulseState | bit3~bitl5 | reserve
CH2 bit2 0: Channel 2 count value is less than the comparison value; 1:
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Channel 2 count value is greater than or equal to the comparison
value.

0: Channel 2 has no electronic probe; 1: Channel 2 has an

bitl .
electronic probe
bit0 0: Channel 2 counting stop state; 1: Channel 2 counting state
PulseCount CH2 Channel 2 pulse input value, range:—2147483648~2147483647
LatchCount CH2 Channel 2 pulse input latch value, range:—

2147483648~2147483647

3.42.4 Configuration parameter definition

Configuration items

Parameter meaning

Counter Type 0: Line Counter (Linear Count)
(Count type) 1: Ring Counter
0: Phase Differential x4 (quadrature encoding 4 times frequency)
Pulse Input Method 1: Phase Differential x2 (orthogonal encoding 2 times frequency)
(Input signal type) 2: Phase Differential x1 (orthogonal encoding 1 times frequency)

3: Pulse and Directions

Encoder Count Direction

(Signal input direction

0:Position Direaction of Phase A (positive logic) 1:Position Direaction of Phase B (negative
logic)
Positive logic: Orthogonal encoding input, phase A leads phase B by 90 degrees for forward

rotation, pulse plus direction input, direction input high effective signal for forward rotation.

logic) Negative logic: Orthogonal encoding input, B phase leads A phase by 90 degrees for forward
rotation, pulse plus direction input, direction input low effective signal or floating for forward
rotation.
Counter Filter A

(Input pulse signal

filtering configuration)

3:4MHZ 4:1.5MHZ 5:1MHZ 6:800KHZ 7:600KHZ 8:420KHZ 9:315KHZ 10:250KHZ
11:200KHZ 12:160KHZ 13:120KHZ 14:100KHZ 15:75KHZ

Maximum Counter Value

(ring count upper limit)

-2147483648~ 2147483647

Minimum Counter Value

(Ring Count Lower Limit)

-2147483648~ 2147483647

For example, if the upper and lower limits are set to 5 and -5 respectively in loop mode, the
upward count is -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, -5, -4.... The downward count is -5, 4, 3, 2, 1, 0,
-1,-2,-3,-4,-5,4....
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3.43 DF20-M-2CNT-EL-4: 2-channel encoder input module 24V signal

3.43.1 Technical parameters

Electrical parameters

Bus input power rated voltage DC5V
Bus input power rated current 65mA
Terminal output rated voltage DC24V
Terminal output rated current 500mA
Input connection type 2-wire / 4-wire
Number of input channels 2
Input signal type AB quadrature/pulse+direction
Input signal voltage 24V
DI channel input signal type Single-ended/differential
DI channel input voltage DC24V
Maximum input frequency 1IMHz
Orthogonal coded signal 4x/2x/1x, configurable
frequency multiplication
Accuracy +1 pulse
Hardware filtering Support, configurable
Channel Configuration support
Error diagnosis support

Counting Mode

Linear counter form, ring counter form, configurable

Count latch/reset function

Support, configurable

Counting range

—2147483648~2147483647

General parameters

Isolation withstand voltage 500V
Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetl.c compatibility Complies with EN 61000-4
testing
Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C
Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm % 67mm
Maximum crimping area of 2 5mm?
wire
Maximum crimping area of
wire (AWG) AWGI4
Minimum crimping area of 0.2mm?
wire
Minimum crimping area for
wire (AWG) AWG28
Line length 8..9mm
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3.43.2 Status indicator light and wiring diagram

e PSICE=SSR TP BpKRESEIA
Pulse & direction differential input Single-pulse differential input
5+ |© 15 ] v+ |0 O & E |
DI+ —® @&+ DI1- oV Vee DI1+ —® @ DN-
Dir+ Pulse+ 0V Vcc
Al+ —® ® Dir- ENCOUer pyjse. Al+ —5 & Al- Encoder Pulse+
Al- Pulse-
B1+ B1- 7 B1- ]
@ ® B1+ @ ®
5V+ —® @+— GND 5V+ —® @— GND
DI2+ —-@® @— DI2- DI2+ — DI2-
A2+ —@ @— A2- A2+ — A2-
B2+ —@® @&+— B2- B2+ — B2-
E—F
IEARIGRBRES WA NP NZLSR D88 B i A\
Quadrature encoder differential input NPN encoder single-ended input
sk | O @ = ‘ v+ |O Ok |
DI+ —& @& DI- DI+ —® @+— DI1-
A+ OV Vcc B+ APulse 0V Vcc B Pulse
Al+ @ > A-  Encoder B- Al+ H® @-—I Encoder
Al- —| |: Al- _|
Bi+ | ® @f—EB- 81+ Um® Bl
5v+ —(@ @-— GND 5v+ —1® @©@1— GND
DI2+ —) @~— DI2- Di2+ —@ @@-— DI2-
A2+ —@ @+— A2- A2+ —® @1— A2-
B2+ — ®&+— B2- B2+ —® @&— B2-
E— E—

PNPYRTDES FAIRHIN
PNP encoder single-ended input

v |0 @ GND |

DI1+ —+3) ®+— DI1-
APulse 0V Vce B Pulse
Al+ @ ® X, Encoder —‘

Bl+ |O® B1-
5v+ —® @1— GND

DI2+ —) @4— DI2-
A2+ —@® @— A2-
B2+ —® @— B2-
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The status indicator lights are shown in the table below:

name Status description
On: Internal bus power supply is normal Off: Internal bus
PWR power indicator power supply is abnormal

STA status indicator

Power-on  stage: Green: Module initialization

abnormality

Power-on stage: Green off: Module initialization is

normal

Running stage: Green flash: The internal bus of the

module is working normally

Running stage: Green off: The internal bus of the module

is working abnormally

TP1/TP2 trigger signal ) ) ) ) o
o On: Input signal is valid Off: Input signal is invalid
indicator
A1/A2  encoder signal ) ) ) ) o
o On: Input signal is valid Off: Input signal is invalid
indicator
B1/B2  encoder signal . ) ) . L
o On: Input signal is valid Off: Input signal is invalid
indicator

On: Encoder is rotating forward Off: Encoder is
UP1/UP2 indicator stationary or rotating reverse

DN1/DN2 indicator light

On: Encoder is rotating in the reverse direction Off:

Encoder is stationary or rotating in the forward direction

FP 24V indicator light

On: The module power is normal Off: The module power

is abnormal

3.43.3 Module process data definition

The first channel output data

bit3~bitl5 | reserve
. 0: Disable the position comparison function of channel 1; 1: Enable
bit2 .. . .
PulseCtrl the position comparison function of channel 1
. 0: Enable the electronic probe latch function of channel 1; 1: Enable
CHI1 bitl . .
the electronic probe count clear function of channel 1
. 0: Channel 1 stops counting and the original count is reset to zero;
bit0 .
1: Channel 1 starts counting
Channel 1 pulse comparison value, range:—
PulseCompare CHI 2147483648~2147483647
Second channel output data
bit3~bitl5 | reserve
. 0: Disable the position comparison function of channel 2; 1: Enable
bit2 .. . .
PulseCtrl the position comparison function of channel 2
CH2 bitl 0: Enable the electronic probe latch function of channel 2; 1: Enable
the electronic probe count clear function of channel 2
. 0: Channel 2 stops counting and the original count is reset; 1:
bit0 .
Channel 2 starts counting
Channel 2 pulse comparison value, range: -
PulseCompare CH2 2147483648~2 147483647

First channel input data

PulseState |bit3~bit15 |

Iéserve
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CH1 0: Channel 1 count value is less than the comparison value; 1:
bit2 Channel 1 count value is greater than or equal to the comparison
value.
bitl 0: Channel 1 has no electronic probe; 1: Channel 1 has an electronic
probe
bit0 0: Channel 1 counting stop state; 1: Channel 1 counting state
PulseCount CH1 Channel 1 pulse input value, range:—2147483648~2147483647
LatchCount CH1 Channel 1 pulse input latch value, range:—2147483648~2147483647
Second channel input data
bit3~bitl5 | reserve
0: Channel 2 count value is less than the comparison value; 1:
bit2 Channel 2 count value is greater than or equal to the comparison
PulseState
CH? value. ' '
bitl 0: Channel 2 has no electronic probe; 1: Channel 2 has an electronic
probe
bit0 0: Channel 2 counting stop state; 1: Channel 2 counting state
PulseCount CH2 Channel 2 pulse input value, range:—2147483648~2147483647
LatchCount CH2 Channel 2 pulse input latch value, range:—2147483648~2147483647

3.43.4 Configuration parameter definition

Configuration items

Parameter meaning

Counter Type

0: Line Counter (Linear Count)

1: Ring Counter

Pulse Input Method (input

0: Phase Differential x4 (quadrature encoding 4 times frequency)
1: Phase Differential x2 (orthogonal encoding 2 times frequency)

signal type) 2: Phase Differential x1 (orthogonal encoding 1 times frequency)
3: Pulse and Directions
0:Position Direaction of Phase A (positive logic) 1:Position Direaction of Phase B (negative
logic)
Positive logic: Orthogonal encoding input, phase A leads phase B by 90 degrees for forward
Encoder Count Direction

(signal input direction logic)

rotation, pulse plus direction input, direction input high effective signal for forward rotation.
Negative logic: Orthogonal encoding input, B phase leads A phase by 90 degrees for
forward rotation, pulse plus direction input, direction input low effective signal or floating

for forward rotation.

Counter Filter A
(Input pulse signal filtering

configuration)

3:4MHZ 4:1.5MHZ 5:1MHZ 6:800KHZ 7:600KHZ 8:420KHZ 9:315KHZ 10:250KHZ
11:200KHZ 12:160KHZ 13:120KHZ 14:100KHZ 15:75KHZ

Maximum Counter Value

(ring count upper limit)

-2147483648~ 2147483647

Minimum Counter Value

(Ring Count Lower Limit)

-2147483648~ 2147483647

For example, if the upper and lower limits are set to 5 and -5 respectively in loop mode, the
upward count is -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, -5, -4.... The downward count is -5, 4, 3, 2, 1,
0,-1,-2,-3,-4,-5,4....
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3.44 DF20-M-2PWM: 2-channel pulse output module 24V signal

3.44.1 Technical parameters

Electrical parameters

Bus input power rated DC5V
Bus input power rated 40mA
Terminal output rated DC24V
Terminal output rated 500mA

Output connection type

2-wire / 4-wire

Number of output channels

2

Output signal type Pulse+direction/PWM, configurable
Output signal voltage DC5V
Differential signal output 800HZ~4MHZ

Open drain signal output 800HZ~500KHZ
PWM signal output 20HZ~12KHZ
Open drain output 30mA
Open drain output 28V
mavimunm nuill 1n ualtacae
Accuracy +1 pulse

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20

Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28

Line length 8...9mm
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3.44.2 Status indicator light and wiring diagram

PWR
P1 D1
PWR P2 D2
II;)% B; STA FP
STA FP
A1+ 1030 A1-
Al AT aTEp. Ditve DiR~ Bl _o o8k
A2+ A2-
B1+ B1- _I 1030’
A2+ A2- B2 _oe—B&

24V 5 ® 24V

B2+ O B2-

P1 D1

@ @
24V 24V
. 1] e |
P1 H ® D1 GND @ ® GND
P2 ® @ D2 o—
GND ® ® GND ; — =
— STEP Drive BIR- ——
o — i STEP+ DIR+ *

Pulse plus direction differential output Pulse plus direction open drain output

PWR

E1 D1
P2 D2
STA FP
A+ 1010 Al-
B 1+ 910, B1-

A2+ ®6 A2-

B2+ @@ B 2-

— 24V N @ 24V
Drive FAkM — 0@
CNDF— P @l Dt
P2 |o @l D2
GND ®® GND
M

PWM open-drain output
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The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

On: The module is powered normally

Off: Module power supply is abnormal

Power-on  stage:  Green: initialization
abnormality;

Green off: Initialization is normal

STA

Running stage: Green flashing: the internal
bus is working normally
Green off: Internal bus working

abnormally

P1~P2

Green flash: Pulse/PWM signal output

Green off: No signal output

Green: Output forward direction signal

DI1~D2

Green off: Output reverse direction signal or
stop

FP

Green: Power input is normal

Green off: Power input abnormality

3.44.3 Module process data definition

RXPDO
Name Type Size meaning
. 1: Channel 1 emergency stop
Stop bit CHI BOOL 0.1 0: Channel 1 does not stop suddenly
Jog Enable bit CHI BOOL 0.1 0->1: Channel | starts 108 mot-lon
1->0: Channel 1 stops jog motion
Jog Direction bit CH1 BOOL 0.1 0: Channel 1 108 d%rect%on forward
1: Channel 1 jog direction reverse
Position Enable bit CHI BOOL 0.1 =L Channel | starts positioning motion
1->0: Channel 1 stops positioning motion
Position Clear bit CH1 BOOL 0.1 1: Clear the curre_n_t position of channel 1
0: Channel 1 position counts normally
Target Duty Cycle CH1 UINT 2.0 Channel 1 duty cycle setting, 1/1000 resolution.
.. Channel 1 pulse plus direction positioning mode target
Target Position or frequency CHI DINT 4.0 position setting, or PWM mode frequency setting.
. 1: Channel 2 emergency stop
Stop bit CH2 BOOL 0.1 0: Channel 2 does not stop suddenly
. 0->1: Channel 2 starts jog motion
Jog Enable bit CH2 BOOL 0.1 1->0: Channel 2 stops jog motion
Jog Direction bit CH2 BOOL 0.1 0: Channel 2 108 d¥rect¥on forward
1: Channel 2 jog direction reverse
Position Enable bit CH2 BOOL 0.1 =L Channel2 starts positioning motion
1->0: Channel 2 stops positioning motion
Position Clear bit CH2 BOOL 0.1 1: Clear the curre-n-t position of channel 2
0: Channel 2 position counts normally
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Target Duty Cycle CH2 UINT 2.0 Channel 2 duty cycle setting, 1/1000 resolution.
.. Channel 2 pulse plus direction positioning mode target
Target Position or frequency CH2 DINT 4.0 position setting, or PWM mode frequency setting.
TXPDO
Name Type Size meaning
. 0: Channel 1 is normal
Pulse Fault bit CH1 BOOL 0.1 |- Channol 1 fault
CtrlWord Fault bit CH1 BOOL 0 [ Channel 1 process data is normal
1: Channel 1 process data is abnormal
. . 0: Channel 1 is in signal output state
Positioning Complete bit CH1 BOOL 0.1 1: Channel | has no signal output status
. 0: Channel 1 configuration data is normal
Config Fault bit CHI BOOL 0.1 1: Channel 1 configuration data is abnormal
ActualPosition CH1 DINT 4.0 Actual position or number of PWM outputs of channel 1.
. 0: Channel 2 is normal
Pulse Fault bit CH2 BOOL 0.1 |- Channol 2 fault
CtrlWord Fault bit CH2 BOOL 0 [ Channel? process data is normal
1: Channel 2 process data is abnormal
ce . 0: Channel 2 is in signal output state
Positioning Complete bit CH2 BOOL 0.1 1: Channel 2 has no signal output status
. 0: Channel 2 configuration data is normal
Config Fault bit CH2 BOOL 0.1 1: Channel 2 configuration data is abnormal
ActualPosition CH2 DINT 4.0 Actual position or number of PWM outputs of channel 2.

3.44.4 Configuration parameter definition

. Sub- . default .
index . name Size Value range meaning
index value
1 Pulse Mode CHI | 20 | Se¢DTA41AO: 1| Channel |
Table signal type.
Channel 1
. See DTB41AO0: pulse
2 Motion Mode CH1 2.0 Table 0 control
mode.
) Channel 1
3 Ramp Mode CH1 2.0 See DTCAIAQ: 0 pulse ramp
Table
enable.
] Channel 1
4 Direction Mode CHI | 2.0 | S¢¢ DID41AO: 0 | direction
Table .
logic.
Channel 1
. See DTE41A0: pulse
5 Signal Type CH1 2.0 Table 0 output
16#40 mode.
A0 Channel 1
. PWM
6 Duty Cycle CH1 | 2.0 | SeeDIFAIAD 161 ol duty
Table
cycle
enable.
Channel 1
7 PWM Freq Range 20 See DTA41B0: 3 PWM
CH1 ’ Table frequency
range.
Channel 1
pulse
8 Startup Freq CHI | 4.0 | 800~4000000 | 1000 | o“P™
starting
frequency,
unit: HZ.
9 Target Freq CH1 4.0 800~4000000 10000 | Channel 1
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pulse
output
target
frequency,
unit: HZ.

10

Ramp Up Time CH1

2.0

10~4096

100

Channel 1
pulse
output
ramp-up
time, in
ms.

11

Ramp Dn Time CH1

2.0

10~4096

100

Channel 1
pulse
output
downslope
time, in
ms.

12

Pulse Mode CH2

2.0

See DTA41A0:

Table

Channel 2
signal type.

13

Motion Mode CH2

2.0

See DTB41A0:

Table

Channel 2
pulse
control
mode.

14

Ramp Mode CH2

2.0

See DTC41A0:

Table

Channel 2
pulse ramp
enable.

15

Direction Mode CH2

2.0

See DTD41A0:

Table

Channel 2
direction
logic.

16

Signal Type CH2

2.0

See DTE41A0:

Table

Channel 2
pulse
output
mode.

17

Duty Cycle CH2

2.0

See DTF41A0:

Table

Channel 2
PWM
signal duty
cycle
enable.

18

PWM Freq Range
CH2

2.0

See DTA41BO0:

Table

Channel 1
PWM
frequency
range.

19

Startup Freq CH2

4.0

800~4000000

1000

Channel 2
pulse
output
starting
frequency,
unit: HZ.

20

Target Freq CH2

4.0

800~4000000

10000

Channel 2
pulse
output
target
frequency,
unit: HZ.

twenty
one

Ramp Up Time CH2

2.0

10~4096

100

Channel 2
pulse
output
ramp-up
time, in
ms.

twenty

Ramp Dn Time CH2

2.0

10~4096

100

Channel 2
pulse
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output
downslope
time, in
ms.

Note: If the module is inserted in the first card slot after the coupler, the SDO index is 16#40A0. If
it is inserted in the second card slot, the SDO index is 16#40A1 and the index offset is 16#01.

Table DTA41AO0:
Sub-index object data name meaning
0 Pulse/Dir Pulse plus direction
1 CW/CCW (Not Supported) Not supported yet
2 A/B (Not Supported) Not supported yet
3 PWM PWM
Table DTB41AO0:
Sub-index object data name meaning
0 Jog Jog control
1 RelativePosition Relative position control
2 AbsolutePosition Absolute position control
Table DTC41A0:
Sub-index object data name meaning
0 Ramp Enable Open ramp
1 Ramp Disable Close the ramp
Table DTD41A0:
Sub-index object data name meaning
0 Positive Direction output positive logic
1 Negative Direction output negative
logic
Table DTE41AO0:
Sub-index object data name meaning
0 OpenDrain Open-drain output
1 Difference 5V Differential output
Table DTF41A0:
Sub-index object data name meaning
0 Duty cycle enable Duty cycle adjustment enable
1 Duty cycle disable Duty cycle adjustment is off,
default is 50%
Table DTA41BO0:
Sub-index object data name meaning
0 20Hz~1.2kHz
1 40Hz~2.4kHz
2 50Hz~3kHz
3 100Hz~6kHz
4 140Hz~8.4kHz
5 200Hz~12kHz

185




4 DEGSON

IP20 I/O System

3.45 DF20-M-1COM-232/485/422: Serial communication module

3.45.1 Technical parameters

Electrical parameters

Bus input power rated DC5V
Bus input power rated 75mA
interface RS232/RS485/RS422
Number of channels 1 channel

protocol Modbus RTU/ASCII master and slave modes; free protocol
Baud rate 2400bps - 512000bps
Data bits 7bit/8bit
Check digit None/Even/Odd
Stop bits 1bit/2bit
Maximum data frame 40 bytes
Power supply for 5V/500mA
Power supply for 24V/500mA

General parameters

Vibration Testing 1g, in accordance with IEC 60068-2-6
Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping 2.5mm?
Maximum crimping AWG14
Minimum crimping 0.2mm?
Minimum crimping AWG28

Line length 8...9mm

186



4 DEGSON | 2010 Systm

3.45.2 Status indicator light and wiring diagram

PWRL | PWR[_]
com_] com[_]
mMsTC_] mMsT[]
SLvI:I SLVl:] RS422 Serial davice [¢
232 232 S E % g
485 485 FEEE o
4221 422 1] }
vall LA [
[m]
485422 TXD* | Tas (1) 18.(2) | 4851422 TXD- 485/422 TXD+ m(g m.(s 485/422 TXD-
RS422 RXD+ | RA+(3) Re-(x)| RS422 RXD- RS4Z2RXD+ | Ras(s) re-(s)| RS422RXD-
GND GND(8) GND(5) | GND GND enn(s) 6ND(s) | GND
GND HD(7 ) Gun@[_ GND GND(7) Gnn GND
+24VDC +24v(s) GHD +24VDC +24v(3) GND(10) | GND
+5VDC +5v(11)  GND(iz hest | +svDC +sv@ GND(12) | GND
RS232CTS | crs(if) RTs(is)| RS232 RTS RS232CTS | crs(l) Rrs(i4) |RS232RTS
RS232RXD | RxDfi5) TwD(i)| RS232 TXD RS232RXD | Rxb(is) Txp(is) | RS232 TXD

RS485 wiring diagram RS422 wiring diagram

PWR[_]

com ]

MST[ |
SLv[ ]
232 ]
485 ]
a22[ ]
LA

485/422 TXD+ | 7a+(T) TB-(2) | 485/422 TXD-

RS422 RXD+ | Ra+(3) RB-(+)| RS422 RXD-

GND enp(s) 6no(s) | GND

GND GND@ GND
+24VDC +24v® GMD

svDe | @ o] oND =

device
RS232CTS | cTs RTSQ RS232 RTS ]\
RS232 RXD RXD TX.D RS232 TXD

RS232 Wiring Diagram
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The status indicator lights are shown in the table below:

LED No

Status and meaning

PWR

When the power supply is normal, the green light is

always on.

CUSTOM

In free protocol mode, green is always on

MASTER

In MASTER mode, green is always on

SLAVE

In SLAVE mode, green is always on

RS232

In RS232 mode, green is always on

RS485

In RS485 mode, green is always on

RS422

In RS422 mode, green is always on

L/A

Power-on stage:
Green light is on when powered on;

Turns off after the internal bus is initialized.

Operation phase:

When the module is operating normally, it flashes
green;

When the module operates abnormally, the green

light goes out.

Tx

Flashing: sending data; Off: no data

Flashing: receiving data; Off: no data

3.45.3 Module process data definition

EE -~ @ x| W witoo x
= Aeg2 >
= Device (CODESYS SoftMotion Win V3 x64) BR) eas HEREUE s RN
- Bl e e =5 = 251 ] (L= = B
X — HERR J/ 16#1605 1 Ch Serial Gateway FreeR [ 16#1A05 1 Ch Serial Gateway Fr
y CerWord UNT  16£7000:01 StateWord UINT  16#6000:01
i =uEs e . N i

utput Lengi £7000: BT nput Lengt #6000
e Output Length unr e I AIENESEE Input Length UNT  i5#5000:02
- @ frmE B Qutput Count unt  wseroones IPDOEREEREE | Input Count UINT  16#6000:03
& EthercaT Task (ECTasks) Data 0ut0 USINT 16STO000% o s — s by g Ry Datain0 USINT  16%5000:04

EtherCATIECH & = — =8 i
1 . Dataut 1 USINT  1657000:05 e Datain1 USINT  16#6000:05
& pc e e Data 0ut2 vt sssnoones ANEIRNIREEIR Dataln2 USINT  16#6000:06
= (] EtherCAT Master (EherCAT Master) Data 0ut3 USINT  16£7000:07 3 Datan3 USINT  16#6000:07
{0 Cwotioo bt co i) 8 Data 0ut4 USINT  1657000:08 DataIn+ USINT  16#6000:08
EWS001 (1 27 5o Coommmacai) Data 0ut5 USINT  1657000:09 Datalns USINT  16%6000:08
2 Sofotin Genral s Posl | it Data 0ut§ USINT 1657000110 Datalns USINT  16#6000:10

3 ata O £7000: ataIn #£6000:
WihiE A8 Data 0ut7 USINT  16£7000:11 Dataln7 USINT  16#6000:11
Data 0ut8 USINT  16#7000:12 Datalns USINT  16%6000:12
Data 0ut9 USINT  1657000:13 Datalns USINT  16#6000:13
Data 0ut 10 USINT  1657000:14 - Datain 10 USINT  16%6000:14
Data Out 11 USINT 1657000115 Dataln 11 USINT  16#6000:15
Data 0ut 12 USINT 1657000116 Datan 12 USINT 1626000115
Data 0ut 13 USINT  167000:17 Datan 13 USINT  16%6000:17
Data 0ut 14 USINT  1657000:18 Dataln 14 USINT  16%5000:18
Data0ut 15 USINT 1657000119 Dataln 15 USINT  16#6000:19
Data 0ut 16 USINT  16£7000:20 Datain 15 USINT  16#6000:20
Data 0ut 17 USINT  15£7000:21 DataIn 17 USINT  16#6000:21
Data 0ut 18 USINT  167000:22 DataIn 18 USINT  16%6000:22
Data 0ut 19 USINT  1557000:23 Datain 19 USINT  16#5000:23
Data 0ut20 USINT  157000:24 Datain20 USINT  16#6000:24
Data 0ut21 USINT  16£7000:25 DataIn21 USINT  16#6000:25
Data 0ut22 USINT  167000:26 DataIn 22 USINT  16#6000:25
Data 0ut23 USINT  167000:27 Dataln23 USINT  16%6000:27
Data 0ut24 USINT  157000:28 Dataln 24 USINT  15#5000:28
Data 01125 USINT  1657000:20 Datain25 USINT  16#6000:29
Data 0ut26 USINT  16£7000:30 DataIn 25 USINT  16#6000:30
Data 0ut27 USINT  1657000:31 DataIn27 USINT  16#6000:31
Data 0ut28 USINT  16#7000:32 Datan28 USINT  16%6000:32
Data 01129 USINT  157000:33 Dataln29 USINT  15#5000:33
Data 0ut30 USINT  1657000:34 DataIn 30 USINT  16#6000:34
Data 0ut 31 USINT  16£7000:35 Data In31 USINT  16#6000:35
Data 0ut 32 USINT  1657000:36 Data In 32 USINT  16#6000:3
Data 01133 USINT  16£7000:37 o Dataln33 USINT  16%6000:37

Throvs |2 8
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Mode Type Process data (output)

Process data (input)

Free Protocol | 1 Ch Serial Gateway FreeRUN RxPDO-Mapping
Mode

1 Ch Serial Gateway FreeRUN TxPDO-Mapping

Modbus RTU 1 Ch Serial Gateway Master RxPDO-Mapping
/ASCII Master

1 Ch Serial Gateway Master TxPDO-Mapping

Slave Mode 1 Ch Serial Gateway Slave RxPDO-Mapping

1 Ch Serial Gateway Slave TxPDO-Mapping

3.45.3.1 FreeRun process data description

Output Data
name length meaning
CtrlWord 2Byte Control Word
OutputLength 2Byte Send data length
OutputCount 2Byte Send data sequence
number
DataOut 0-39 40Byte Send data content
Input Data
name length meaning
StateWord 2Byte Status word
InputLength 2Byte Receive data length
InputCount 2Byte Receive data sequence
number
Dataln 0-39 40Byte Receive data content

3.45.3.2 Modbus RTU Master Process Data Description

Output Data
name length meaning
CtrlWord 2Byte Control Word
Reserve 2Byte reserve
Select Channel 2Byte Channel operation
selection
DataOut 0-19 40Byte Send data content
Input Data
name length meaning
StateWord 2Byte Status word
ReadDatalength 2Byte Receive data length
ActiveChannel 2Byte Current active
channels
Dataln 0-19 40Byte Receive data content
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3.45.3.3 Modbus RTU Slave Process Data Description

Output Data
name length meaning
CtrlWord 2byte Control Word
WriteCMD 1byte Write operation commands
to the slave station
WriteRegAddr 1byte Write register address to
slave station
WriteRegNum 2byte Write register quantity to
slave
ReadCMD 1byte Read operation commands
from the slave station
ReadRegAddr 1byte Read register address from
slave
ReadRegNum 2byte Read the number of
registers from the slave
DataOut0-17 36byte Send data area
Input Data
name length meaning
StateWord 2byte Status word
Read Data Length 1byte Readback data length Byte
Reserve 1 1byte reserve
SlaveRegNum 2byte Readback register quantity
Dataln0-19 40byte Receive data area

3.45.4 Configuration parameter definition

General parameter configuration

Module parameters Parameter meaning Initial
Value

OperationMode 0: Custom free protocol 1: Modbus RTU Master 2: | 0:Custom

Modbus RTU Slave

Interface Type 0:RS232 Flow OFF 1:RS232 Flow ON 2: RS485

Interfance 2:RS485 3:RS422

Check digit 0:None 1:0dd 0:None

Parity 2: Even

Data bits 0:8 bits 0:8 bits
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Data bits 1:7 bits
Stop bits 0:1Bit 0:1Bit
Stop bit 1:2Bits
Baud rate 300bps-512000bps 11:115200
Baudrate (0-17 enumeration value setting)
Custom Baudrate Custom baud rate (valid when not 0) 0
FreeRun parameter configuration

FreeRun Interval time | The frame receiving interval in transparent 1

transmission mode, in ms

Modbus RTU Master Parameter Configuration
Module parameters Parameter meaning Initial
value

Slave Address 0: Disable the channel 0
Slave ID 1-127: Modbus RTU Slave ID (slave address)
Trigger Mode 0: Polling mode, write data to the Slave in a loop 0
EventTrig 1: Write data to the slave only when the data

content changes
Disconnection Action | 0: Keep the last output data 0
LostAction 1: Clear output data
Function code 01:READ COILS 16
Operation Code 02:READ DISCRETE INPUTS (read discrete

inputs)

03:READ HOLDING REGISTERS (read holding

registers)

04:READ INPUT REGISTERS (read input

registers)

05:WRITE SINGLE COIL (write single coil)

06:WRITE SINGLE HOLDING REGISTER (write

single register)

15:WRITE MULTIPLE COILS (write multiple

coils)

16:WRITE MULTIPLE HOLDING REGISTERS

(write multiple registers)
Register Register address span range: 65535 (e.g. 0-65535) | 0
addressRegistorAddr | Coil address span range: 65535 (e.g. 0-65535)
Register number Register quantity range: 0-20 (40 bytes) 0
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RegistorNum Coil quantity range: 0-320 (40 bytes)
Polling period Master station polling slave station cycle 0- 500
Poll Time 5000ms
Slave timeout When the master station polls the slave station, the | 1000

RespTimeout

slave station's response timeout

0-65535

Interval time

PollDelay

When the Master station polls the slave station, the | 100

polling delay time between the two slave stations

0 - 5000ms

Modbus RTU Slave Parameter Configuration

Slave ID

Slave ID

Slave Response Delay

Slave station response delay time, unit: ms 0

Module Status Description

Normal state value

Status Name

meaning

16#0000 OP_SUCCESS Configuration or write
operation successful
16#0001 DATA FULL Data has been updated and
can be read
16#0002 WRITE IDLE Write idle, writable
16#0003 DATA _EMPTY Read idle, receive data not
updated
Error Status Value Status Name meaning

16#E0AL1 WRITE BUSY Write busy, can't write

16#E0A2 DATA LARGE Data length exceeds limit

16#E0A3 CMD_ERR Command Error

16#E0A4 PARA ERR Configuration parameter
error

16#E0AS CHECK_ERR Verification Error

16#E0A6 SLAVE NOEXIT The slave device does not
exist

16#E0A7 PACK LOSS Packet Loss

16#E0AS OVER FLOW Data overflow
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3.46 DF20-M-410L: 4-channel 10O-Link communication module

3.46.1 Technical parameters

Electrical parameters

Common digital port input parameters

Number of channels

IEC 61131-2: Type 1 PNP

Input voltage range, "0" signal

-03VDC..8VDC

Input voltage range, "1" signal

129V DC...243V DC

IO-LINK port input parameters

IO-LINK Mode

Number of ports

4

Connection

Push-in connection

Connecting the system

3-wire/5-wire

Port Type

Category A

Connect the cables

The length should not exceed 20 m. If there is a lot
of interference, it is recommended to use RVVP
shielded cables and ground the shielding layer

according to the site conditions.

Communication rate

COM1:4.8kbit/'s COM2:38.4kbit/s

Digital input mode

Input Description

I0-Link port in digital input (DI) mode

Input quantity

Max 4

Input Type IEC 61131-2 :Type 1 PNP
Connection Push-in connection
Connecting the system 3 lines
Rated input voltage 24V DC

Input voltage range, "0" signal

-03VDC..8VDC

Input voltage range, "1" signal

129V DC...243V DC

Digital output mode

Output Description

10-Link port in digital output (DO) mode

Number of outputs

Max 4

Output Type IEC 61131-2 :Type 0.5 PNP
Connection Push-in connection
Connecting the system 2, 3 lines
Rated output voltage 24V DC
Rated current per channel 500 mA
Basic parameters
Coupler Support Quantity Max 6
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General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test

15g, compliant with IEC 60068-2-27

Electromagnetic compatibility

Compliant with EN 61000-4standard

Protection level 1P20
Operating temperature -25~75°C
Storage temperature -40°C~+85°C

Relative humidity 5~95%RH (no condensation)
Installation 35mm rail mounting
Dimensions 100mm x 12mm X 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
Line length 8..9mm
3.46.2 Status indicator light and wiring diagram
PWR | PWR
Lo L2 Lo L2
L1 L3 L1 L3
Fo F2 G l- E—\J— FO F2
F1 F3 1 F3
0 12 LED Sys_24V | [(D (O] | LED Sys_5V 10 12
I 13 CQ 8 I 13_ |
STA LED Field_24V 6 &l | Leo F|e!d_24VSTA C/OADIBHBILE
CAQMIO-Link Clas BELIEHEE Dig
Sys_24V @ @ Sys_0V -
cao |& @l b cieo |(® @ pio L4~
O D s e el 20 | = | Fieta 24v. gl | W
cial —+® @+ DI 24 S5 9ND %i ClQA1 —® ®— DI 1 ire sensors
lounkuave Field_24V Out
L1 —® &1 L0-1 T Field 0V | = o | Field oV L1 1O @ L1
c/Q2 —{® @{ DI2 l— cQ2 |® @ D2 L
~] Field_0V Out GND
22 LO-2
L+2 @ @ Lo2 0 PR 2 @ a2 T
C/Q3 —@ @{— DI3 - CIQ3 —® @1 DI3 Three-wire sonsor
L+3 —@® @1 LO-3 S L+3 —@® @1 L0-3
M M—
PWR PWR PWR
Lo L2 Lo L2 LO
L1 L3 L1 L3 L1
FO F2 FO F2 FO
F1 | F3 F1 | F3 F1
10 12 10 12 [of
" 13 " 13 I1
STA STA STA
C/QADOHEEE C/QHIO-Link ClassA st 126k Difgstm
DIO T
co |dolbo | ciao |& @ pio ciao o ®
L+0 —® &+—2C lowo 7 JR N S— | L+0 |® @ L0-0 ~|
C/Q1 —® @— DI1  Two-wire actuators c/Ql —® ®{— DI S Sk anD C/A1T —® ®— DI 1o ire sensors
10-Link slave
L+1 —® @& L0-1 L+1 —{® ®{— L0-1 L+1 —® ®— L0-1
c/Q2 —® @1 DIz Lo c/Q2 —® @{- DI2 a2 —® Oz |
| |__Lo-2r— | L Lo- . | Lo2—**
L+2 ) @ 55 L+2 (@ @ L0-2 L+2 — @ @ e
C/Q3 —H@® @-— DI3 Theewireactuators C/Q3 —@ @+— DI3 C/Q3 —@ @+ DI3 1hrce wiresensar
L+3 —@® @&— LO0-3 L+3 —® @1 L0-3 L+3 —@ @+— LO-3
LE— L— L

194




i4 DEGSON

IP20 I/O System

The status indicator lights are shown in the table below:

LED No

Status and meaning

On: Internal bus power supply is normal

PWR

Off: Internal bus power supply abnormality

Green: Module initialization
error

Power-on stage: .
Green off: Module initialization

is normal

STA

Green flash: The internal bus of
the module is working normally

Operation phase: | Green off: The internal bus of
the module is working

abnormally

Green: The corresponding channel IO-LINK is
communicating normally

LO~L3

Green flash: No IO-LINK slave is connected to the
corresponding channel

Green off: The corresponding channel is not
configured as IO-LINK mode

Red: The corresponding channel reports an error

FO~F3

Red off: No error reported on the corresponding
channel

Green: DI input valid signal

10~13

Green off: DI has no valid input signal

3.46.3 Module process data definition

1 Port0 Command 2.0 Port 0 opcodes

2 Port0 reservel 0.1 Port 0 reserved word 1

3 Port0 C/Q DO 0.1 Port 0 is configured as DO mode, C/Q pin
output control bit, 0: C/Q pin outputs 0V

signal, 1: C/Q pin outputs 24V signal

4 Port0 Valid 0.1 Port 0 output validity

5 Port0 reserve2 0.5 Port 0 reserved word 2

6 Port0 Transmit Len 1.0 Port 0 sends data length

7 Port0 data0 1.0 Port 0 sends data

8 Port0 datal 1.0 Port 0 sends data

9 Port0 data2 1.0 Port 0 sends data

10 Port0 data3 1.0 Port 0 sends data

11 Port0 data4 1.0 Port 0 sends data

12 Port0 data5 1.0 Port 0 sends data

13 Port0 data6 1.0 Port 0 sends data
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14 Port0 data7 1.0 Port 0 sends data

15 Port0 data8 1.0 Port 0 sends data

16 Port0 data9 1.0 Port 0 sends data

17 Port0 datal0 1.0 Port 0 sends data

18 Port0 datall 1.0 Port 0 sends data

19 Port0 datal2 1.0 Port 0 sends data

20 Port0 datal3 1.0 Port 0 sends data
twenty one Port0 datal4 1.0 Port 0 sends data
twenty two Port0 datal5 1.0 Port 0 sends data
twenty three Port0 datal6 1.0 Port 0 sends data
twenty four Port0 datal7 1.0 Port 0 sends data

25 Port0 datal8 1.0 Port 0 sends data

26 Port0 datal9 1.0 Port 0 sends data

27 Port] Command 2.0 Port 1 Opcode

28 Portl reservel 0.1 Port 1 reserved word 1

29 Portl C/Q DO 0.1 Port 1 is configured as DO mode, C/Q pin

output control bit, 0: C/Q pin outputs 0V
signal, 1: C/Q pin outputs 24V signal

30 Port1 Valid 0.1 Port 1 output validity

31 Portl reserve2 0.5 Port 1 reserved word 2

32 Portl Transmit Len 1.0 Port 1 sends data length

33 Portl data0 1.0 Port 1 sends data

34 Portl datal 1.0 Port 1 sends data

35 Portl data2 1.0 Port 1 sends data

36 Portl data3 1.0 Port 1 sends data

37 Portl data4 1.0 Port 1 sends data

38 Portl data5 1.0 Port 1 sends data

39 Portl data6 1.0 Port 1 sends data

40 Portl data7 1.0 Port 1 sends data

41 Portl data8 1.0 Port 1 sends data

42 Portl data9 1.0 Port 1 sends data

43 Portl datal0 1.0 Port 1 sends data

44 Portl datall 1.0 Port 1 sends data

45 Portl datal2 1.0 Port 1 sends data

46 Portl datal3 1.0 Port 1 sends data

47 Portl datal4 1.0 Port 1 sends data

48 Portl datal5 1.0 Port 1 sends data

49 Portl datal6 1.0 Port 1 sends data

50 Portl datal7 1.0 Port 1 sends data

51 Portl datal8 1.0 Port 1 sends data
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52 Portl datal9 1.0 Port 1 sends data

53 Port2 Command 2.0 Port 2 Opcodes

54 Port2 reservel 0.1 Port 2 reserved word 1

55 Port2 C/Q DO 0.1 Port 2 is configured as DO mode, C/Q pin
output control bit, 0: C/Q pin outputs 0V

signal, 1: C/Q pin outputs 24V signal

56 Port2 Valid 0.1 Port 2 Output Validity

57 Port2 reserve2 0.5 Port 2 reserved word 2

58 Port2 Transmit Len 1.0 Port 2 sends data length

59 Port2 data0 1.0 Port 2 sends data

60 Port2 datal 1.0 Port 2 sends data

61 Port2 data2 1.0 Port 2 sends data

62 Port2 data3 1.0 Port 2 sends data

63 Port2 data4 1.0 Port 2 sends data

64 Port2 data5 1.0 Port 2 sends data

65 Port2 data6 1.0 Port 2 sends data

66 Port2 data7 1.0 Port 2 sends data

67 Port2 data8 1.0 Port 2 sends data

68 Port2 data9 1.0 Port 2 sends data

69 Port2 datalO 1.0 Port 2 sends data

70 Port2 datall 1.0 Port 2 sends data

71 Port2 datal2 1.0 Port 2 sends data

72 Port2 datal3 1.0 Port 2 sends data

73 Port2 datal4 1.0 Port 2 sends data

74 Port2 datal5 1.0 Port 2 sends data

75 Port2 datal6 1.0 Port 2 sends data

76 Port2 datal7 1.0 Port 2 sends data

77 Port2 datal8 1.0 Port 2 sends data

78 Port2 datal9 1.0 Port 2 sends data

79 Port3 Command 2.0 Port 3 Opcodes

80 Port3 reservel 0.1 Port 3 reserved word 1

81 Port3 C/Q DO 0.1 Port 3 is configured as DO mode, C/Q pin
output control bit, 0: C/Q pin outputs 0V

signal, 1: C/Q pin outputs 24V signal

82 Port3 Valid 0.1 Port 3 output validity

83 Port3 reserve2 0.5 Port 3 reserved word 2

84 Port3 Transmit Len 1.0 Port 3 sends data length

85 Port3 data0 1.0 Port 3 sends data

86 Port3 datal 1.0 Port 3 sends data

87 Port3 data2 1.0 Port 3 sends data
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88 Port3 data3 1.0 Port 3 sends data
89 Port3 data4 1.0 Port 3 sends data
90 Port3 datas 1.0 Port 3 sends data
91 Port3 data6 1.0 Port 3 sends data
92 Port3 data7 1.0 Port 3 sends data
93 Port3 data8 1.0 Port 3 sends data
94 Port3 data9 1.0 Port 3 sends data
95 Port3 datal0 1.0 Port 3 sends data
96 Port3 datall 1.0 Port 3 sends data
97 Port3 datal2 1.0 Port 3 sends data
98 Port3 datal3 1.0 Port 3 sends data
99 Port3 datal4 1.0 Port 3 sends data
100 Port3 datal5 1.0 Port 3 sends data
101 Port3 datal6 1.0 Port 3 sends data
102 Port3 datal7 1.0 Port 3 sends data
103 Port3 datal8 1.0 Port 3 sends data
104 Port3 datal9 1.0 Port 3 sends data
1 Port0 Event Code 2.0 The most recent event code that occurred on
port 0
2 Port0 Device Err 0.1 Port 0 error status
3 Port0 1/Q DI 0.1 Port 0 1/Q pin input status
4 Port0 C/Q DI 0.1 Port 0 C/Q pin input status when C/Q is in DI
mode
5 Port0 Valid 0.1 Port 0 input data validity
6 Port0 reserve 0.4 Port 0 reserved words
7 Port0 Receive Len 1.0 The length of data received on port 0
8 Port0 data0 1.0 Port 0 receives data
9 Port0 datal 1.0 Port 0 receives data
10 Port0 data2 1.0 Port 0 receives data
11 Port0 data3 1.0 Port 0 receives data
12 Port0 data4 1.0 Port 0 receives data
13 Port0 data5 1.0 Port 0 receives data
14 Port0 data6 1.0 Port 0 receives data
15 Port0 data7 1.0 Port 0 receives data
16 Port0 data8 1.0 Port 0 receives data
17 Port0 data9 1.0 Port 0 receives data
18 Port0 datal0 1.0 Port 0 receives data
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19 Port0 datall 1.0 Port 0 receives data
20 Port0 datal2 1.0 Port 0 receives data
twenty one Port0 datal3 1.0 Port 0 receives data
twenty two Port0 datal4 1.0 Port 0 receives data
twenty three Port0 datal5 1.0 Port 0 receives data
twenty four Port0 datal6 1.0 Port 0 receives data
25 Port0 datal7 1.0 Port 0 receives data
26 Port0 datal8 1.0 Port 0 receives data
27 Port0 datal9 1.0 Port 0 receives data
28 Portl Event Code 2.0 The most recent event code that occurred on
port 1
29 Portl Device Err 0.1 Port 1 error status
30 Portl 1/Q DI 0.1 Port 11/Q pin input status
31 Portl C/Q DI 0.1 Port 1 C/Q pin input status when C/Q is in DI
mode
32 Port1 Valid 0.1 Port 1 input data validity
33 Portl reserve 0.4 Port 1 reserved words
34 Portl Receive Len 1.0 The length of data received by port 1
35 Portl data0 1.0 Port 1 receives data
36 Portl datal 1.0 Port 1 receives data
37 Portl data2 1.0 Port 1 receives data
38 Portl data3 1.0 Port 1 receives data
39 Portl data4 1.0 Port 1 receives data
40 Portl data5 1.0 Port 1 receives data
41 Portl data6 1.0 Port 1 receives data
42 Portl data7 1.0 Port 1 receives data
43 Portl data8 1.0 Port 1 receives data
44 Portl data9 1.0 Port 1 receives data
45 Portl datalO 1.0 Port 1 receives data
46 Portl datall 1.0 Port 1 receives data
47 Portl datal2 1.0 Port 1 receives data
48 Portl datal3 1.0 Port 1 receives data
49 Portl datal4 1.0 Port 1 receives data
50 Portl datal5 1.0 Port 1 receives data
51 Portl datal6 1.0 Port 1 receives data
52 Portl datal?7 1.0 Port 1 receives data
53 Portl datal8 1.0 Port 1 receives data
54 Portl datal9 1.0 Port 1 receives data
55 Port2 Event Code 2.0 The most recent event code that occurred on
port 2
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56 Port2 Device Err 0.1 Port 2 error status

57 Port2 1/Q DI 0.1 Port 2 1/Q pin input status

58 Port2 C/Q DI 0.1 Port 2 C/Q pin input status when C/Q is in DI
mode

59 Port2 Valid 0.1 Port 2 input data validity

60 Port2 reserve 0.4 Port 2 reserved words

61 Port2 Receive Len 1.0 The length of data received by port 2

62 Port2 data0 1.0 Port 2 receives data

63 Port2 datal 1.0 Port 2 receives data

64 Port2 data2 1.0 Port 2 receives data

65 Port2 data3 1.0 Port 2 receives data

66 Port2 data4 1.0 Port 2 receives data

67 Port2 data5 1.0 Port 2 receives data

68 Port2 data6 1.0 Port 2 receives data

69 Port2 data7 1.0 Port 2 receives data

70 Port2 data8 1.0 Port 2 receives data

71 Port2 data9 1.0 Port 2 receives data

72 Port2 datalO 1.0 Port 2 receives data

73 Port2 datall 1.0 Port 2 receives data

74 Port2 datal2 1.0 Port 2 receives data

75 Port2 datal3 1.0 Port 2 receives data

76 Port2 datal4 1.0 Port 2 receives data

77 Port2 datal5 1.0 Port 2 receives data

78 Port2 datal6 1.0 Port 2 receives data

79 Port2 datal7 1.0 Port 2 receives data

80 Port2 datal8 1.0 Port 2 receives data

81 Port2 datal9 1.0 Port 2 receives data

82 Port3 Event Code 2.0 The most recent event code that occurred on
port 3

83 Port3 Device Err 0.1 Port 3 error status

84 Port3 1/Q DI 0.1 Port 31/Q pin input status

85 Port3 C/Q DI 0.1 Port 3 C/Q pin input status when C/Q is in DI
mode

86 Port3 Valid 0.1 Port 3 input data validity

87 Port3 reserve 0.4 Port 3 reserved words

88 Port3 Receive Len 1.0 The length of data received on port 3

89 Port3 data0 1.0 Port 3 receives data

90 Port3 datal 1.0 Port 3 receives data

91 Port3 data2 1.0 Port 3 receives data

92 Port3 data3 1.0 Port 3 receives data
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93 Port3 data4 1.0 Port 3 receives data
94 Port3 data5 1.0 Port 3 receives data
95 Port3 data6 1.0 Port 3 receives data
96 Port3 data7 1.0 Port 3 receives data
97 Port3 data8 1.0 Port 3 receives data
98 Port3 data9 1.0 Port 3 receives data
99 Port3 datalO 1.0 Port 3 receives data
100 Port3 datall 1.0 Port 3 receives data
101 Port3 datal2 1.0 Port 3 receives data
102 Port3 datal3 1.0 Port 3 receives data
103 Port3 datal4 1.0 Port 3 receives data
104 Port3 datal5 1.0 Port 3 receives data
105 Port3 datal6 1.0 Port 3 receives data
106 Port3 datal? 1.0 Port 3 receives data
107 Port3 datal8 1.0 Port 3 receives data
108 Port3 datal9 1.0 Port 3 receives data

Port event code:

Event Code illustrate

0x1800 IO-LINK slave is offline, check the slave
connection

0x1801 Wrong startup parameters

0x1802 VendorID does not match

0x1803 DevicelD does not match

0x1804 C/Q short circuit

0x1805 PHY chip overheating

0x1806 L+ L- short circuit

0x1807 L+ overcurrent

0x1808 Device event overflow

0x1809 Backup inconsistent, memory out of range

0x180A Backup inconsistent, identity verification error

0x180B Backup inconsistency, non-specific error with

data storage

0x180C Backup inconsistent, upload error

0x180D Parameters are inconsistent, download failure

0x180E P24 (Class B) missing or overvoltage

0x180F Short circuit at P24 (Class B), check wire
connections

0x1810 1/Q check line has short circuit

0x1811 C/Q is short-circuited when used as digital
output
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0x1812 1/Q Overcurrent

0x1813 C/Q overcurrent when used as digital output
0x4000 Slave over temperature

0x5000 Slave hardware failure

0x5100 Slave power failure

0x5101 The slave fuse is blown

0x6320 Slave parameter error

0x6321 Slave parameter missing

other View slave manual

Port operation code:

Command illustrate

0x00 Normally obtain the port event code
0x01 Clear port event codes

other reserve

3.46.4 Configuration parameter definition

The SDO index is 16#4260 and the SDO offset of the slot is 16#0001.

Sub-index Configuration items Parameter Description default value

1 Port0 Operating Mode 0:disable 1:I0-LINK 1
2:DI 3:DO

2 Port0 Cycle Mode 0:Free Running 1:Fixed Time 0
2:Message sync (not supported yet)

3 Port0 Cycle Time 3.2ms~132.8ms (This parameter is only | 3.2ms
effective when Cycle Mode is Fixed
Time)

4 Port0 Validation Mode 0:disable 1:compatible 0
2:identical (not supported yet)

5 Port0 Parameter Server | O:disable 1:BackUp/Restore 0
2:Restore

6 Port0 VendorID Vendor ID (unsigned 16 bits) 0

7 Port0 DevicelD Device ID (unsigned 32 bits) 0

8 Port0 ISDU Down Load | 0:Disable 1:Enable 0

Enable (ISDU download enable bit)

9 Port0 ISDU Index ISDU index (unsigned 16 bits) 0

10 Port0 ISDU SubIndex ISDU subindex (unsigned 8 bits) 0

11 Port0 ISDU Length ISDU data length to be written (0~8) 0

12 Port0 ISDU data0 0

13 Port0 ISDU datal 0

14 Port0 ISDU data2 0
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15 Port0 ISDU data3 0

16 Port0 ISDU data4 0

17 Port0 ISDU datas 0

18 Port0 ISDU data6 0

19 Port0 ISDU data7 0

20 Port1 Operating Mode 0:disable 1:10-LINK 1
2:DI 3:DO

twenty one | Portl Cycle Mode 0:Free Running 1:Fixed Time 0
2:Message sync (not supported yet)

twenty two | Portl Cycle Time 3.2ms~132.8ms (This parameter is only | 3.2ms
effective when Cycle Mode is Fixed
Time)

twenty Portl Validation Mode | 0O:disable 1:compatible 0

three 2:identical (not supported yet)

twenty Port] Parameter Server | O:disable 1:BackUp/Restore 0

four 2:Restore

25 Portl VendorID Vendor ID (unsigned 16 bits) 0

26 Port1 DevicelD Device ID (unsigned 32 bits) 0

27 Portl ISDU Down Load | 0: Disable 1: Enable 0

Enable (ISDU download enable bit)

28 Portl ISDU Index ISDU index (unsigned 16 bits) 0

29 Port1 ISDU SublIndex ISDU subindex (unsigned 8 bits) 0

30 Portl ISDU Length ISDU data length to be written (0~8) 0

31 Portl ISDU data0 0

32 Portl ISDU datal 0

33 Portl ISDU data2 0

34 Port1 ISDU data3 0

35 Portl ISDU data4 0

36 Portl ISDU datas 0

37 Port1 ISDU data6 0

38 Portl ISDU data7 0

39 Port2 Operating Mode 0:disable 1:1I0-LINK 1
2:DI 3:DO

40 Port2 Cycle Mode 0:Free Running 1:Fixed Time 0
2:Message sync (not supported yet)

41 Port2 Cycle Time 3.2ms~132.8ms (This parameter is only | 3.2ms
effective when Cycle Mode is Fixed
Time)

42 Port2 Validation Mode 0:disable 1:compatible 0
2:identical (not supported yet)

43 Port2 Parameter Server | 0:disable 1:BackUp/Restore 0
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2:Restore
44 Port2 VendorID Vendor ID (unsigned 16 bits) 0
45 Port2 DevicelD Device ID (unsigned 32 bits) 0
46 Port2 ISDU Down Load | 0: Disable 1: Enable 0
Enable (ISDU download enable bit)
47 Port2 ISDU Index ISDU index (unsigned 16 bits) 0
48 Port2 ISDU SubIndex ISDU subindex (unsigned 8 bits) 0
49 Port2 ISDU Length ISDU data length to be written (0~8) 0
50 Port2 ISDU data0 0
51 Port2 ISDU datal 0
52 Port2 ISDU data2 0
53 Port2 ISDU data3 0
54 Port2 ISDU data4 0
55 Port2 ISDU datas 0
56 Port2 ISDU data6 0
57 Port2 ISDU data7 0
58 Port3 Operating Mode 0:disable 1:1I0-LINK 1
2:DI 3:DO
59 Port3 Cycle Mode 0:Free Running 1:Fixed Time 0
2:Message sync (not supported yet)
60 Port3 Cycle Time 3.2ms~132.8ms (This parameter is only | 3.2ms
effective when Cycle Mode is Fixed
Time)
61 Port3 Validation Mode 0:disable 1:compatible 0
2:identical (not supported yet)
62 Port3 Parameter Server | O:disable 1:BackUp/Restore 0
2:Restore
63 Port3 VendorID Vendor ID (unsigned 16 bits) 0
64 Port3 DevicelD Device ID (unsigned 32 bits) 0
65 Port3 ISDU Down Load | 0: Disable 1: Enable 0
Enable (ISDU download enable bit)
66 Port3 ISDU Index ISDU index (unsigned 16 bits) 0
67 Port3 ISDU SublIndex ISDU subindex (unsigned 8 bits) 0
68 Port3 ISDU Length ISDU data length to be written (0~8) 0
69 Port3 ISDU data0 0
70 Port3 ISDU datal 0
71 Port3 ISDU data2 0
72 Port3 ISDU data3 0
73 Port3 ISDU data4 0
74 Port3 ISDU data5 0
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75 Port3 ISDU data6 0
76 Port3 ISDU data7 0
3.47 DF20-M-DC-UD-5: Power module
3.47.1 Technical parameters
Electrical parameters
Power Input 24V DC (18~36V)
System Power
Power Output 5V DC/2A
Power Input 24V DC (£20%)
Common power supply
Rated current 8A

General parameters

Vibration Testing

1g, in accordance with IEC 60068-2-6

Shock Test 15g, compliant with IEC 60068-2-27
Electromagnetic compatibility Compliant with EN 61000-4standard
Protection level 1P20
Operating temperature -25~75°C
-40°C~+85°C

Storage temperature

Relative humidity

5~95%RH (no condensation)

Installation 35mm rail mounting
Dimensions 100mm X 12mm % 67mm
Maximum crimping area of 2.5mm?
Maximum crimping area of AWG14
Minimum crimping area of 0.2mm?
Minimum crimping area for AWG28
8..9mm

Line length
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3.47.2 Status indicator light and wiring diagram

System Power
In

24VDC " ovDc

24VDC
—

r Field Power

ovDC

Power Earth

The status indicator lights are shown in the table below:

LED No

Status and meaning

LED Sys-24V

Off: The system power supply 24V input

disconnected

1S

On: The system power supply 24V input

normal

1s

LED Sys-5V

Off: System power supply 5V output

disconnected

1S

On: The system power supply 5V output

normal

1S

LED Field-24V

Off: Load power supply 24V input

disconnected

1S

On: Load power supply 24V input is normal

LED Field-24V

Off: Load power supply 24V output

disconnected

1S

On: Load power supply 24V output is normal
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4 Software Configuration Instructions

This chapter specifically introduces the use of the adapter DF20-C-EC using TwinCAT3 from Beckhoft,

Sysmac Studio from Omron, and CODESYS as configuration software.

4.1 Application in CODESYS software environment

» As shown in Figure 4-1-1, first find the DF20-C-EC EtherCAT Module V3i7i0 240904 1321 B device
description provided by the manufacturer.
Double-click the CoDeSys icon to start the software, click "Tools", select "Device Reposity", and click

"Install" to install the device.
DF20-C-EC EtherCAT Module V3i?iD_24DQD4_1321_B 2024/10/22 10:20 Extensible Mark... 714 KB

Figure 4-1-1
» Set the IP address of the computer and the IP address of the PLC, and ensure that they are in the same
network segment.
» In the newly created project, right-click "Device" in the device tree and select "Add Device". Select
EtherCAT in the pop-up device.
Main station.
» As shown in Figure 4-1-2, select the EtherCAT master in the device view, right-click and select "Add

Device".

In the dialog box, select Add EtherCAT Slave: Select "All Suppliers" for Supplier, and select "EtherCAT" ->
"Slave" -> "EtherCAT Coupler" for Fieldbus.
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[ Add Device b4
Mame DF20_C_EC
Action
© Append device () Insert device Flug device () Update device
String for a full text search Wendor  NINGEO DEGSON ELECTRICAL COo.,LTD e
MName Vendor Version
= m Fieldbuses
= pol EtherCAT
= ﬁ Slawve
=[] NINGBO DEGSOM ELECTRICAL COQ. LTD
= 3 Remote 1fo
% EtherCAT Coupler | NINGBO DEGSON ELECTRICAL CO.LTD  Revision=16000(

@ Group by category [_| Display all versions (for experts only) (] Display outdated versions

i Mame: EtherCAT Coupler

Vendor: NINGEO DEGSOM ELECTRICAL CO. LTD |

Categories: ==
Version: Revision=16#00000355 %
Order Number: DF 20-C-EC =

Append selected device as last child of
EtherCAT_Master

8  (You can select another target node inthe navigator while this window is open.)

Add Device Close

Figure 4-1-2

» As shown in Figure 4-1-3, users can click Edit Module Configuration to add modules to the project

based on the actual topology.
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[ Add Device x

Name DF20_C_EC_1

Action

© Append device () Insert device a device (C) Update device

String for a full text search Vendor  NINGBO DEGSOM ELECTRICAL CO.,LTD e
Name Vendor Version Description
= m Figldbuses
=i pei EtherCAT
= Bu-& Module
: 1 CHENC Input 24V MNINGEQ DEGSON ELECTRICAL CO. LTD V] EtherCAT Module
1 CH ENC Input 5V and Trigger Output MNINGEQ DEGSON ELECTRICAL CO, LTD 0 EtherCAT Module
1 CH Serial Communication NINGBO DEGSON ELECTRICAL CO.,LTD i} EtherCAT Module
16 CH Digital Input NPMN MNINGBO DEGSOM ELECTRICAL CO.,LTD a EtherCAT Module
16 CH Digital Input PNP NINGBO DEGSOM ELECTRICAL CO.,LTD a EtherCAT Module
16 CH Digital Output MPN MNINGBO DEGSOM ELECTRICAL CO.,LTD a EtherCAT Module
16 CH Digital Output PNP NINGBO DEGSOM ELECTRICAL CO. LTD 1] EtherCAT Module
2 CH Load Cell Input, 18bit, Filter MINGBO DEGSON ELECTRICAL CO. LTD V] EtherCAT Module
2 CH Pulse Output MINGBO DEGSON ELECTRICAL CO. LTD 0 EtherCAT Module
2 CH RTD Input, 16bit,Filter MNINGEO DEGSON ELECTRICAL CO. LTD 1] EtherCAT Module
32 CH Digital Input NPN MINGEO DEGSON ELECTRICAL CO. LTD 1] EtherCAT Module
27 H Ninital Trm i+ DMD NTMCZRA NECSOM F FCTRTEAL £SO 1 Th n Fthar™ AT Madila

@ Group by category (] Display all versions (for experts only) (] Display outdated versions

Please select 3 device from the st above,

&  (You can select another target node inthe navigator while this window is open.)

Add Device Close

Figure 4-1-3
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4.1.1 Digital Module and Alarm Module Usage Examples

» This example uses the DF20-C-EC+DF20-M-16DI-N+DF20-M-16DO-N topology. As shown in Figure
4-1-4, the user
Add modules to the project in order.In addition, after adding the actual module, the user needs to add an

additional "Alarm" module to display error information in the topology structure..

] EtherCAT_Master (EtherCAT Master)
= % DF20_C_EC (EtherCAT Coupler)
DF20_M_16D1_N (16 CH Digital Input NPN)
= DF20_M_16DO_N {16 CH Digital Output NPN)
Alarm (Alarm Module)
Figure 4-1-4

» After adding the adapter DF20-C-EC and IO module, perform IO data association and power on the

device to complete the group.

As shown in Figure 4-1-5, double-click the corresponding model card to view and operate the channel data.

[Devices - 3 x ﬁ Device | ] EtherCAT Master | DF20 CEC |  DF2MIIN ' Alarm x ‘= DF20_M_1600 N
=5 Unbtled? b | g :
= () Device [connected] (CODESYS SoftMotion Win V3 x64) Starip Fatameters Eind fillggy Show all |
=Bl pLC Logic i Madule O Mapping Variable Mapping Channel Address  Type
- [; Application [run] i +-" Alarm Cirlword %QW1 UINT 1640000
m Library Manager Module IEC Objects ] Alarm Stateword oI 1 UINT

[£] Pic_pra (PrE)
= @ Task Configuration
% EtherCAT_Task (IEC-Tasks)
= @ MainTask (IEC-Tasks)
] pLC_PRG
=% ) EtherCAT_Master (EtherCAT Master)
= ¢ DF20_C_EC (EtherCAT Coupler)
DF20_M_16DI_N (16 CH Digital Input NPN)
™ DF20_M_16D0_N (16 CH Digital Output NPN)
Alarm {Alarm Module)
"% SoftMotion General Axis Poal

Information

Figure 4-1-5
» The Alarm module is the alarm information module that comes with the adapter DF20-C-EC, and the
"Error Feedback" is a module in the topology structure.
The value of "Error Feedback" is 0x0102 (258), which means that the second module has an error. Similarly,
when the third, second, and first modules have errors, the values of "Error Feedback" are 0x0103,
0x0102, and 0x0101, respectively. When all modules are working normally, the value is 0. There is also an
"Alarm Clear" object in the Alarm module. When "1" is written to this object, the current error information

can be cleared.
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4.1.2 Universal analog input module usage example

» This example uses the topology of DF20-C-EC++DF20-M-4AI-U-4+DF20-M-4AlI-1-5. This type of
module has two states.

Status indicator light: When the module is powered normally, LED1 is always on; when the module enters

working state, LED2 flashes.

» As shown in Figure 4-1-6, the topology of the routine is scanned on CODESYS. Taking DF20-M-4Al-
U-4 as an example, in one module

Contains four analog data input objects and one command output object. The command object is used when

calibrating the module and the user does not need to operate it. The data objects and functions of DF20-M-

4AI-1-5 are similar to those of DF20-M-4AI-U-4.

=[5 Linfitledl2 > = = —
Find Filter Show all - 4k Add FB for 10 Channe
=7 7] Device [connected] (CODESYS SoftMotion Win V3 x64) S Eatan s b Aol i)

= [l PLC Logic olils omspging Variable Mapping Channel Address Type | CurrentValue Prepared Value Unit  Description

= [} Application [run] |="e AD Ctriword QWL UmNT 0 AD Ctriviord

i) Library Manager Module [EC Objects E ] ADValue CH1  %IW4 UNT 0 AD Value CH1

[E] rLc_Pra PRE) ET ] ADValue CH2  %IWS UNT 0 AD Value CH2

= (&3 Task Configuration Intammation F4p ADValue CH3  %IWW6 unT 0 AD Value CH3

& EtherCAT_Task ([EC-Tasks) . J AD Value CH4 %IV T UINT 0 AD Value CH4

=5 2 MainTask (IEC Tasks)
& pic_rre
= %3 [ EtherCAT_Master (EtherCAT Master)
= %51 DF20_C_EC (EtherCAT Coupler)
DF20_M_4AT_U_4 (4 CH Analog Voltage Input, 16bit,Fiter)
DF20_M_4AI_L_S (4 CH Analog Current Input, 16bit,Fiter)
Alarm (Alarm Module)
"8 SoftMation General Axis Pool

Figure 4-1-6
» Analog input module signal detection range and sampling frequency settings: As shown in Figure 4-1-7,
double-click "DF20-M-4AI-U-4" -> "Start

The default setting value of the sampling frequency of the analog input module is 20Hz.

startup parameters | STEP: ok add [AEdit 3 Delet Move Uy Move Down
& 2 i elete ove Up
J Device (CODESYS SoftMation Win V3 x64)

= & pLc Logic Module 10 Mapping Line  IndexSubindex Name Value Bit Length  Abort on Error Jump to Line on Err... Nextline Comment
=} Application 8 16#3000: 16200 DF20-M-4AI-U-4 AI4V ID 69 8 D D 0 DF20-M-4A1-U-4 AI4V ID
- Library Manager Module IEC Objects 2 16#4020:16%01  DF0-MAALU-4AI Type |10V (-32768~32767) 8 0 ] 0 DF20-M-4A1-U-4 AT/ Type
2] ric_pre (RE) 3 164020:16¥02  DF20M-3AI-U-3AI4V Fiter  |20Hz 8 O O 0 DF 20-M-4A1-U-4 ATV Fiter
@ Information
=@ Task Configuration STEP3

% EtherCAT Task (IEC Tasks)
= & MainTask (IEC-Tasks)
&) pc_PrG
=[f EtherCAT Master (EtherCAT Master)
= &% DF20_C_EC EtherCAT Coupler) O T EP'1
[ DF20_M_4AT_U_4 (4 CH Analog Voltage Input, 16bit,Filter) ]
DF20_M_4AI_1_S (4 CH Analog Current Input, 18bit,Fiter)
Alzrm (Alarm Module)
"3 SoftMotion General Axis Pool

Figure 4-1-7
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4.1.3 General analog output module usage examples

» This example uses the topology of DF20-C-EC+DF20-M-4AO-U-4+DF20-M-4AO-I-5. This type of
module has two states.

Status indicator light: When the module is powered normally, LED1 is always on; when the module enters

working state, LED2 flashes.

» As shown in Figure 4-1-8, the topological structure of the routine scanned by CODESYS is shown.
Taking DF20-M-4A0-U-4 as an example, one module contains

Contains four analog data output objects "Set Value CH1~Set Value CH4". Users only need to write the

digital value corresponding to the output voltage value into the object. The data object function of the

DF20-M-4AO-I-5 module is similar to that of the DF20-M-4A0O-U-4.

Devices -2 x| [@ pevce [} EthercaT master | DF20.CEC | = DFmMsfcU4 = DF20_M 4RO 15 X
J;] Lh%@a’;mm O = it P B Filter Show all - &k Add FB for 1O Channel... Ga to Instance
=Bl PLC Logic iR Minting Variable Mapping Channel Address  Type Current Value Prepared Value Unit Description
- {3 Application [run] + g SetValue CH1  %QW4 UNT 0 Set Value CH1
ﬁJ Library Manager Module IEC Objects - Set Value CH2 %OQWS UINT 0 Set Value CH2
[£] pLc_Pre PRG) £ SetValueCHI  %QWS  UINT 0 Set Value CH3
= [E Task Configuration IfmmeHan . SetValueCH4  %QW7  UINT 0 Set Value CH4

2 EtherCAT Task (IEC-Tasks)
=358 MairTask (IEC-Tasks)
&) piC_PRG
=5 () EtherCAT Master (EtherCAT Master)
= 3% DF20_C_EC (EtherCAT Coupler)
= DF20_M_440_U_4 (4 CH Analog Voltage Output, 16bit)
= DF20_M_4AO_I_5 (4 CH Analog Current Output, 16hit)
Alarm (alarm Module)
"3 Softvotion General Axis Pool

Figure 4-1-8
» Analog output module signal range: As shown in Figure 4-1-9, double-click "DF20-M-4A0-U-4" ->

"Startup Parameters".

Devices ~ 2 x|/ (@ pevice [@ Ethercar Master | DF20_c_FC = DF20_M_4A0_U_4 X
=3 Untted2 bt T o
= &0 PLC Logic S Line  IndexiSubindex  Name Value Bitlength  AbortonError  Jump to Line on Error Next Line  Comment
= £} application 1 16#8000:16%00 DF20-M-440-U-4 AQ4V ID 33 8 (m] O ] DF20-M-4A0-U4 AQ4V ID
P pr—— Hodul CObjeds 2 mswommi  crmmmoussontee (o (mEn s & & o or 104 A0 Tpe
[] PLc_PRG (RG]
s STEP3

& EtherCAT Task (EC-Taske)
= & MainTask (IEC-Tasks)
& riepre
= [ EtherCAT Master (EtherCAT Master)
= % bFa ¢ c EthercaT coupler)  STEP1
[ o201 440 u_4 (3 G Anakog Valtage output, 16bi)
™ DF20_M_4A0_1_5 (4 CH Analog Current Output, 16bit)

Alarm (Alarm Modluie)
"3 SoftMotion General Axs Pool

Figure 4-1-9
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4.1.4 Pressure sensor data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-2LC-S-5 topology. DF20-M-2LC-S-5 can connect to two

sets of pressure sensor signals.

This type of module has two status indicators. When the module is powered normally, LED1 is always on.

When the module enters the working state, LED2 flashes.
» Figure 4-1-10 shows the topological structure of the routine scanned on CODESYS. Table 4.1.5 shows

the topological structure of DF20-M-2LC-S-5.

The meaning of elephant.

Devices - 3 X ' Device [ EthercAT_Master & DFaD_CEC DF20_M_21C 5 5 X
=3 Untited? - T 2
Find Filter Show all ~ gk Add F
= [ Device (CODESYS SoftVotion Win V3 x64) AP Patamttes
- B Pctoge o it opring Variable Mapping Channel Address Type | Unit  Description
= Application | * LC Ctriiord %QWO  UINT LC Cirlviord
il Library Manager Module IEC Objects v Ay ICStateWord ~ %IWO  UINT LC Statettord
[E] rLc_prG (PRG) M ICValueCHL %Wl  INT LC Value CH1
Informat

nrermatien A LCVaueCH2  %IW2  INT LC Value CH2

= @ Task Configuration
55 EtherCAT_Task (IEC-Tasks)
=§8 MainTask (IEC-Tasks)
& ric_PRG
= [T EtherCAT Master (EtherCAT Master)

=% DF20_C_EC (EtherCAT Coupler)
DF20_M_2.C_5_5 (2 CH Load Cell Input, 16bit,Filter)
Alarm (Alarm Module)

& SoftMotion General Axis Pool

Figure 4-1-10

Table 4.1.5
Object illustrate
The working status of DF20-M-2LC-S-5 is described in
BR State
detail in Table 4.1.6
BR Value CH1 DF20-M-2LC-S-5 first channel data
BR Value CH2 DF20-M-2LC-S-5 second channel data
DF20-M-2LC-S-5 output commands, see Table 4.1.6 for
Command '
details

» Table 4.1.6 shows the commands and corresponding status feedback descriptions of DF20-M-2LC-S-5.

Table 4.1.6
BR CMD Command BR State Status Description Indicator status
Description
) i LEDI is always on, LED2
0x0000 sampling 0x0100 | Normal sampling status ) )
is flashing
LEDI is always on, LED2
0x0120 idle 0x0000 idle .
is always on
1 channel zero- 1 channel zero level
0x0121 o 0x0101 - LEDI1 flashes
level calibration calibration completed
1 channel full 1 channel full scale
0x0122 0x0102 LEDI1 is always on
scale calibration calibration completed
0x0111 1 channel calibration LED?2 flashes
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g8 EtherCAT Task (IEC Tasks)
= % MainTask (IEC Tasks)
8 pic_PrG
[f) EtherCAT Master (EtherCAT Master)
= 5% DF20_C_EC (EtherCAT Coupler)
DF20_M_2L.C_S_5 (2 CH Load Cell Input, 16bit, Filter)
alarm (alarm Module)
‘& SoftMotion General Axis Pool

Go to Instance

LC Ctriviord
LC StateWord
LC Value CH1

error
2-channel zero- 2-channel zero-level
0x0123 ) } 0x0103 ) ) LEDI flashes
level calibration calibration completed
2-channel full- 2-channel full-scale )
0x0124 o 0x0104 o LEDI is always on
scale calibration calibration completed
2 channel calibration
0x0112 LED?2 flashes
error
0x0109 During calibration Maintain the previous state
) ) LEDI1 flashes, LED2
Other 0x0115 Wrong instruction
flashes
command S
Module initialization .
s 0x0116 LED?2 is always on
error
H m?[fevlce [connected] (CODESYS SoftMotion Win V3 x64) Startup Parameters Find Filter Show all - o= Add FB for 10 Channel...
= & PLC Logic [ GoHaGiE | Variable Mapping Channel Address  Type Current Value Prepared Valus Unit  Description
=} Application [run] + Ty LC Ctriord %QW0 UNT 0
i) Library Manager Module IEC Objects M LCStateWord  %IWO UNT 256
[£] PLc_PrG (prE) ] LC Value CH1 I 1 INT 4660
= [@ Task Configuration i * 4 LCValue CHZ  %IW2 T -32768

LC Value CH2

defaults to the sampling command (0x0000) and the user does not need to

To operate, this module can detect voltage range of 0~10mV.

DF20-M-2LC-S-5 has been calibrated at the factory and can be used directly. The command object

» The pressure sensor used in this example has a resolution of 2mV/V, a weight range of 0~5KG, and a

DF20-M-2LC-S-5 module excitation power supply.

It is 5V, so the voltage signal range of the pressure sensor output is 0~10mV, that is, 0~10mV corresponds

to 0~32767.
>

Connect the sensor cables and power on to the EtherCAT running state.

First calibration:

If the user needs to recalibrate the DF20-M-2LC-S-5 module, just follow the process below to prepare:

1. Zero-level calibration: When the pressure sensor is in the no-load state, the command value is written to

0x0121, and the waiting state value returns to 0x0101. If LEDI1 flashes at this time, the zero-level

calibration of the first channel is completed;

2. Full-scale calibration: When the pressure sensor is fully loaded, write the command value to 0x0122, and

wait for the status value to return to 0x0102. If LED1 is always on at this time, the full-scale calibration of

the first channel is completed. If the status value returns to 0x0111 and LED2 flashes, the calibration of the

first channel is wrong, and you need to start again from step 1.
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Second calibration:

1. Zero-level calibration: When the pressure sensor is in the no-load state, the command value is written to
0x0123, and the waiting state value returns to 0x0103. If LEDI1 flashes at this time, the zero-level
calibration of the second channel is completed;

2. Full-scale calibration: When the pressure sensor is fully loaded, write the command value to 0x0124 and
wait for the status value to return to 0x0104. If LED1 is always on at this time, the full-scale calibration of
the second channel is completed. If the status value returns to 0x0112 and LED?2 flashes, the calibration of

the second channel is wrong, and you need to start again from step 1.

4.1.5 Routine use of thermal resistance sensor data acquisition module

» This example uses the DF20-C-EC+DF20-M-2RTD-PT+DF20-M-4RTD-PT topology. DF20-M-2RTD-
PT and

DF20-M-4RTD-PT module supports sensor types PT100/PT200/PT500/PT1000,

Ni100/Ni120/Ni200/Ni500/

Ni1000,Cul0/Cu50/Cu53/Cul00,KTY84-130/KTY84-150/KTY84-151,Ressistor4d0ohm/Ressistor80ohm/

Ressistor150ohm/Ressistor3000hm,

Ressistor500ohm/Ressistor1 000ohm/Ressistor20000hm/Ressistor40000hm/KTY 83-110/KTY 83-

120/KTY83-121/KTY83-122/KTY83-150/KTY83-151/NTC-5K/NTC-10K. This type of module has two

status indicators. When the module is powered normally, LED1 is always on. When the module enters the

working state, LED2 flashes.

» Figure 4-1-11 shows the topological structure of the routine scanned on CODESYS, and Table 4.1.7
shows the meaning of the DF20-M-2RTD-PT object.

= 3 Uniited? =
= (1) Device fconnected] (CODESYS SoftMotion V¥in V3 x64)
=1 PLC Logic Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
=} Application [run] ® 4y RTD InputCH1  %IWD T 227 RTD Input CH1
i wiorary Manager Module IEC Objects Y RTDINpULCHZ  %IW1 INT -32768 RTD Input CH2
[E] pLe_PRG (PRG)
= (B Task Configuration
8 EtherCAT Task (IEC-Tasks)
= <38 MainTask (IEC-Tasks)
8 pLc_pre
= [ EtherCAT_Master (EtherCAT Master)
= #i% DF20_C_EC (EtherCAT Coupler)

Startup Parameters Find Filter Show all ~ dk Add FB for IO Channel... = Go to Instance

| Module 1/0 Mapping

Information

DF20_M_2RTD_PT (2 CH RTD Input, 16bit,Filter)
DF20_M_4RTD_PT (4 CH RTD Input, 16bit,Filter)
Alarm {Alarm Module)

"3 Softotion General Axis Pool

Figure 4-1-11
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Table 4.1.7

Object Name illustrate Remark
RTD Input CH1 First channel If the data values of both channels are -32768, this

data means that the sensor is disconnected or the sensor type

RTD Input CH2 | Second channel | configured by the master station does not match the actual

data sensor type.

» DF20-M-2RTD-PT supports PT100 type sensors by default. The first channel is connected to the
PT100 sensor, and the second channel

Without connecting the sensor, the temperature data is shown in Figure 4-1-11. The reading of the first

channel is 227, which means 22.7°. The second channel has no sensor connected and the reading is -32768,

which means the line is broken.

» As shown in Figure 4-1-12, if you need to configure the sensor type and filter configuration, select the
sensor type. The system supports PT100 by default; select

Filter configuration, the system default is SHz 200m:s.

> 3 X T pevice ([ EthercaT Master & DF.CEC " DF20_M_2RTD_PT x DF20_M_4RTD_FT. Alarm

arameters | STEP2  f Add [AEdE X Delete @ Movelp & Move Do
Line  Index:Subindex Name Value Bitlength Abort on Error Jump to Line on Err... Nextline Comment

1 16#8000:16%00  DF20-M-2RTDPTRTDZModue ID 0 8 O 0 L] DF20-M-2RTD-PT RTD2 Modke 1D
DF20-M-2RTD-PT RTD2 Module RTD Type [m] [m] 0 DF20-M-2RTD-PT RTD2 Moduie RTD Type
DF20-M-2RTD-PT RTD2 Module RTD Fier |2 [m] =] DF20-M-2RTD-PT RTD2 Modue RITD Fiter

Medule /0 Mapping

Module IEC Objects

Information

Figure 4-1-12

4.1.6 Thermocouple temperature data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-4TC-KETJ+DF20-M-8TC-KET]J topology, DF20-M-
4TC-KETJ

Sensor types supported by the module K/E/T/J/B/S/R/N/C/L thermocouple +/-15.625mv, +/-31.25mv, +/-

62.5mv, +/-125mv,

+/-250mv, +/-500mv, +/-1000mv, +/-2000mv. This type of module has two status indicators. When the

module is powered normally, LEDI is always on. When the module enters the working state, LED2 flashes.

» As shown in Figure 4-1-13, the topological structure of the routine scanned on CODESY'S is shown in
Table 4.1.8.

The meaning of the object.

216



ﬁ DEGSON | IP20 /O System

= tnttied2 2 N e =
B T Startup Parameters Find Filter Show all ~ 4 Add FB for 1O Channel.. *=Go to Instance
= £l PLC Logic ] ol v Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
- &} Application [run] %" Offsetvalue CHL  %Qw0 INT 0 Offset Value CH1
) Lirary Manager Module IEC Objects Ty OffsetValue CHZ  %QW1 INT 0 Offset Value CH2
[E] pic_pre PrG) - " OffsetValue CHZ  %QW2 INT 0 Offset Value CH3
= [ Task configuration et += " OffsetValue CH4  %QW3  INT 0 Offset Value CH4
& EtherCAT Task (IEC-Tasks) ] TC Value CH1 %10 T 173 TC Value CH1L
=€ ¢ MainTask (JEC-Tasks) -ty TC Value CH2 LIW1 INT 32768 TC Value CH2
&) PLc_PRG o ] TC Value CH3 %HIW2 INT -32768 TC value CH3
= (@ EtherCAT_Master (EtherCAT Mast=r) =4y TC Value CH# %IW3 INT 32768 TC Vialue CH4
= DF20_C_EC (EtherCAT Coupler)
DF20_M_4TC_KET] (4 CH TC Input, 16bit,Filter)
DF20_M_§TC_KET] (8 CH TC Input, 16bit,Filter)
Alarm (Alarm Module)
% softMotion General Axis Pool

Figure 4-1-13

Table 4.1.8

Object Name illustrate Remark

Thermocouple CH1 The first channel

Thermocouple CH2 Second channel

Thermocouple CH3 The third channel

Thermocouple CH4 The fourth channel
Offset Value CH1 Temperature
Offset Value CH2 Second channel
Offset Value CH3 Temperature
Offset Value CH4 Temperature

The quality of many domestic sensors varies

greatly, and the Offset Value is used to

compensate for the error of the sensor itself.

» As shown in Figure 4-1-14, if you need to configure the sensor type, the system defaults to supporting
K-type thermocouples; select filter configuration, the system defaults to

4Hz 250ms.

Devices > 1 x [ Device [ EtherCAT Master | % DF20 CEC ' DF20_M_4TC KETI X DF20_M_8TC_KETJ Alarm
= &) unttied2 & — -
=) Device (CODESYS SoftMotion Win V3 x64) STEP?  dhidliglor izt ina bt
=0 P Logic TG Line  IndexSubindex Name Value Bit Length  Abort on Error Jump to Line on Err.. Next Line  Comment
=€} Appiication 1 16%8000:16¥00  DF20-M-TCKETITC4Module D 1 8 O lud] o DF20-M-4TCKETI TC4 Module D
] Library Manager Module IEC Objects 2 15%4020:16#01  DF20-M-4TCHKETITC4ModuleTCType  [K 8 (@] O o DF204M-4TCKET] TC4 Module TC Type
[ pLc_pre (RG) 3 16¥4020:6%02  DF20-M-TCKETITC4 Module TC Filter 8 ] O o DF20-M-4TC-KETJ TC4 Madule TC Fiter
= (& Task Configuration ntomation STEP3

@ EtherCAT Task (IEC-Tasks)
=2 MainTask (IEC Tasks)
& pic_PRE
= [ EtherCAT Master (EtherCAT Master)
= % DF20_C_EC (EtherCAT Couer) S TEP1
[ oF20M_aTc_KET) (4 O TC Input, 16bit Fiter)
DF20_M_STC_KET] (8 CHTC Input, 16bit, Fiter)
Alarm (Alarm Module)
"3 SoftMotion General Axis Pool

Figure 4-1-14

4.1.7 Single-channel encoder data acquisition module usage routine

» The single-channel encoder data acquisition modules are available in two types: DF20-M-1CNT-EL-5
and DF20-M-1CNT-EL-4.

The method is the same as the usage method. DF20-M-1CNT-EL-5 is connected to a 5V encoder signal, and

DF20-M-1CNT-EL-4 is connected to a 24V encoder signal. This document uses the DF20-M-1CNT-EL-5

module as an example.
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> DF20-M-1CNT-EL-5 module features:

(1) Quadrature encoder A+/A-, B+/B- differential input, 4 times frequency;

(2) Electronic probe input;

(3) Two LED indicator outputs. After the module is powered on, Led1 is always on, indicating that the
module is powered on and initialized.

Different display states of Led2 represent different working states of the module: when the module is

running in the data sampling state, Led2 flashes; when the module is running in the idle state or clearing the

sampling data state, Led?2 is not lit.

» Figure 4-1-15 shows the PDO process data of the DF20-M-1CNT-EL-5 module:

- -ﬂ ”’bg‘{;m R = s Find Filter Show all - 4 Add FB for 10 Channel... "= Go to Inst
% B0 pLcLoge o Variable Mapping  Channel Address  Type Current Value Prepared Value Unit Description
-} Application [run] " Command %QWO UINT o Commanc d
i) Library Manager Module IEC Objects *» ENC State %IW0 UNT 265 ENC State
@ PLC_PRG (PRG) T ] Actual Position %ID1 DINT o Actual Position
= {3 Task Configuration Liiometan » TouchProbe Posion  %4ID2 oINT 0 TouchPrabe Position
& EtherCAT Task (IEC-Tasks)
=38 MainTask (IEC-Tasks)
&) picPrG
=5 [ EthercAT_Master (EtherCAT Master)
= 3¢ DF20_C_EC (EtherCAT Coupler)
DF20_M_1CNT_EL_5 (ENC Input)
DF20_M_ICNT_EL_4 (1 CH ENC Input 24V)
Alarm (Alarm Module)
"3 SoftMotion General Axis Pool
Figure 4-1-15
Table 4.1.10
name PDO data meaning Data Types
ENC State Feedback status word UINTI16
Actual Position Feedback encoder current position INT32
Touch Probe Position Feedback electronic probe latch INT32
ENC Command Control command word UINTI16

» Table 4.1.11 shows the module state machine description of DF20-M-1CNT-EL-5.

Table 4.1.11
Control meaning Feedback status meaning
0x012B Enter counting state 0x010B Counting status
0x012C Clear current count 0x010C Clear Status
0x0109 Idle state
0x010E Error Status

» The module automatically enters the idle state when powered on. Enter the 0x012B command for ENC
Command to make the module enter the counting state.

When the word feedback is 0x010B, the counting is normal; if the pulse count value and the electronic

probe latch value need to be cleared, write 0x012C to clear the data in the module. When the status word is

judged to be 0x010C, the clearing is completed; then the command object ENC Command is input with

0x012B again, and the module enters the counting state.
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4.1.8 Two-channel pulse data acquisition module usage routine

Note: The pulse acquisition module is divided into two types: DF20-M-2CNT-PIL-5 and DF20-M-2CNT-

PIL-4. The wiring and usage methods of the two modules are the same. The difference is that DF20-M-

2CNT-PIL-5 is connected to a 5V pulse signal, and DF20-M-2CNT-PIL-4 is connected to a 24V pulse

signal.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module functions:

» Two-channel pulse input and position comparison;

» Two-channel electronic probe input, which can latch the current pulse input value of two channels
respectively;

» The current two channel count values can be cleared to zero respectively according to the external
trigger signal;

» Two LED indicator outputs. After the module is powered on, LED1 is always on, indicating that the

module is powered on and initialized normally. Different display states of LED2 represent different working

states of the module: when the module is running in the data sampling state, LED2 flashes; when the

module is running in the idle state, LED?2 is off.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module wiring instructions:

@

LED 1

LED 2
24V

Signal

%%?5?#/%(?&7}%4‘%%%1&5%%&%

Signal (

ERRBESREREE
> Field_24V

SIEeeE
® 0000

ol

Signal

@
@

0V
BTR/ BiEESESSENIEE
> Field_0V

Signal 24V
(1A%

fERRESSERRE

T3

Figure 1 DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) wiring diagram
» As shown in Figure 1, the wiring diagram of DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4): Pins 1 and
2 are the first channel electronic probes.

Note 1/The first channel data reset signal input, the specific function to be selected can be configured
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according to needs; 5 and 6 pins are the second channel electronic probe™°*® !/The second channel data reset

signal input; the usage is the same as the first channel electronic probe/first channel data reset signal input.

Pins 3 and 4 are the first pulse input channel, as shown in the figure, the sensor signal is low effective

connection; pins 7 and 8 are the second pulse input channel, as shown in the figure, the sensor signal is high

effective connection.

Note 1: The latch of the counting module is the electronic probe function that is often found in the servo. After being

triggered by an electronic probe signal (such as a photoelectric switch), the card directly latches the current value. This is

much faster than using the host computer PLC to determine the probe signal and then latch the position. The host computer

has a delay in determining the position and the position is inaccurate. Some packaging industries need to use this function.

If not, just ignore it.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module process data description:

» The bus adapter will allocate corresponding input and output addresses according to the different
modules connected to it; as shown in the table

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) input and output data meaning, data length and data type.

Table 1
il g FE | BERA
MHIE L dr 4 i BEE 1 Uint8
JIE ok b L L 4 Uint32
Lflﬂiz i 4 S ) EUi 1 Uint8
JETE2 ok L B A 4 Uint32
S 6] TR | BRI
I IE 1R A 50 N B 1 Uint$
BERYQLiE 13 4 Uint32
T 1A kT 4 Uint32
HIE2ZRESHAEE 1 Uint8
A2 ki E 4 Uint32
TG 2 AT ki 4 Uint32
Startup Parameters "Fiﬂd Filter Show all ~ 4k Add FB for IO Channel... Go to Instance
Module 10 Mapping | varable Mapping Channel Address  Type  CurrentValue Prepared Value Unit Description
e K@ PulseCtrl CH1 %QW0 UINT 1] PulseCtrl CH1
Module IEC Objects +-Tip PulseCompare CH1 %QD1 DINT 1] PulseCompare CH1
=g PulseCtrl CH2 %wQW4  UINT 0 PulseCtr] CH2
SR + " PuseCompare CH2  %QD3 DINT O PulseCompare CH2
w4y PulseState CH1 RIWO UINT ] PulseState CH1
B A PulseCount CH1 %ID1 DINT o PulseCount CH1
F- 4y LatchCount CH1 %ID2 DINT o LatchCount CH1
e A PulseState CH2 RIWE UINT o PulseState CH2
E o PulseCount CH2 %RID4 DINT ] PulseCount CH2
F- 4y LatchCount CH2 %ID5 DINT ] LatchCount CH2

Figure 4-1-16

» Output data meaning
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Table 2
Output data meaning
Obyte
bit7~bit3 | Reserved seat
bit2 0: Disable channel 1 comparison value; 1: Enable channel 1 comparison value
bitl 0: Enable the electronic probe function of channel 1; 1: Enable the count clearing function
triggered by external signal of channel 1
bit0 0: Channel 1 stops counting and the original count is reset to zero; 1: Channel 1 starts

counting

1~4byte Channel 1 pulse comparison value output, unsigned 32-bit data

Sbyte

bit7~bit3 | Reserved seat

bit2 0: Disable channel 2 comparison value; 1: Enable channel 2 comparison value

bitl 0: Enable the electronic probe function of channel 2; 1: Enable the count clearing function
triggered by external signal of channel 2

bit0 0: Channel 2 stops counting and the original count is cleared; 1: Channel 2 starts counting

6~9byte Channel 2 pulse comparison value output, unsigned 32-bit data

» Input data meaning

Table 3

Input data meaning

0 bytes

bit7~bit3 Reserved seat

0: The count value of channel 1 is less than the comparison value; 1: The count value of

bitz channel 1 is greater than the comparison value.

) 0: No electronic probe/first channel count reset signal; 1: Electronic probe/first channel
bitl count reset signal
bit0 0: Channel 1 counting stop state, the original count is cleared; 1: Channel 1 counting

state

1~4 bytes Channel 1 pulse input value, unsigned 32-bit data

5~8 bytes Channel 1 pulse input latch value, unsigned 32-bit data

9 bytes

bit7~bit3 Reserved seat

0: The count value of channel 2 is less than the comparison value; 1: The count value of

bitz channel 2 is greater than the comparison value.

bitl 0: No electronic probe/count clear signal on channel 2; 1: Electronic probe/count clear
signal on channel 2

bit0 0: Channel 2 counting stop state, the original count is cleared; 1: Channel 2 counting

state
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10~13
bytes
14~17
bytes

Channel 2 pulse input value, unsigned 32-bit data

Channel 2 pulse input latch value, unsigned 32-bit data

» As shown in Figure 4-1-17, this is the usage example of DF20-M-2CNT-PIL-5:
PluseCtrl CHI1 writes 5 (channel 1 starts counting, enables channel 1 electronic probe function, and enables

channel 1 comparison value).

Startup Parameters Find Filter Show all ~ 4k Add FB for 10 Channel... "= Go to Instance
I. Module /0 Mapping | Variable Mapping Channel Address Type  Current Value Prepared Value Unit  Description
+ K@ PulseCtrl CH1 %QW0 UINT 5 PulseCtrl CH1
Maodule IEC Objects + " PulseCompare CH1 =%QD1 DINT 0 PulseCompare CH1
e ] PulseCtrl CH2 TRQW4 UINT 0 PulseCtrl CH2
| Information "9 PukeCompare CH2  %QD3  DINT O PulseCompare CH2
- 4p PulseState CH1 RIWO UINT 5 PulseState CH1
L PulseCount CH1 %ID1 DINT 0 PulseCount CH1
H-4p LatchCount CH1 %ID2 DINT 1] LatchCount CH1
+ 4y PulseState CH2 YIWE UINT 1] PulseState CH2
+ 4y PulseCount CH2 %ID4 DINT 1] PulseCount CH2
+ 4y LatchCount CH2 %ID5 DINT 1] LatchCount CH2

Figure 4-1-17
4.1.9 Two-channel encoder data acquisition module usage routine

Note: The two-channel encoder data acquisition module is divided into two types: DF20-M-2CNT-EL-5 and

DF20-M-2CNT-EL-4. The wiring and usage methods of the two modules are the same. The difference is

that DF20-M-2CNT-EL-5 is connected to a 5V signal, and DF20-M-2CNT-EL-4 is connected to a 24V

signal.

» This example uses the topology of DF20-C-EC+DF20-M-2CNT-EL-5, taking DF20-M-2CNT-EL-5 as
an example.

The PWR power indicator and FP 5V indicator are always on, the module enters the working state, and the

STA status indicator flashes.

» As shown in Figure 4-1-18, the topological structure of the routine is scanned on CODESYS. Data
objects and functions of DF20-M-2CNT-EL-4

Same as DF20-M-2CNT-EL-5.

Devices = 2 X | [ Devie |[f] EtherCAT Master  |% DF20 CEC DF20_M_2CNT L 5 X%
g = L = i e Find Hiisel Show all I T —_"—
[ Device [connected] (CODESYS SoftMotion Win V3 x64)
< Bl PLC Logic Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
=} Application [run] i B o] PulseCt] CH1 %wQWo  UNT 0 PulseCt] CH1
m Library Manager Module IEC Objects +- Ry PulseCompare CH1 %001 DINT (1] PulseCompare CH1
PLC_PRG (PRG) ] PulseCt] CH2 %wQwa  UNT 0 PulseCt] CH2
= (#8 Task Configuration fobaination +- "9 PulseCompare CH2  %QD3 DNT 0 PulseCompare CH2
5 EtherCAT Task (IEC Tasks) ] PulseState CH1 wWIW0  UNT 0 PuseState CH1
=3 % MainTask (IEC-Tasks) e ] PulseCount CHL %ID1 DINT 0 PulseCount CH1
8] pLC_PRG ] LatchCount CH1 %ID2 oINT 0 LatchCount CH1
T EtherCAT Master (EtherCAT Master) ] PulseState CH2 wIWE  UNT 0 PuseState CH2
£ DF20_C_EC (EtherCAT Coupler) ] PulseCount CH2 %ID4 oINT 0 PulseCount CH2
DF20_M_2CNT_EL_5 (PulseCount Input,5v) ) LatchCount CH2 %ID3 oINT 0 LatchCount CH2
Alarm (Alarm Moduie)
‘& SoftMotion General Axis Poal

Figure 4-1-18
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» Module configuration parameter setting: As shown in Figure 4-1-19, double-click "DF20-M-2CNT-EL-

5" -> "Startup parameters". Card default configuration
It is the orthogonal encoding input mode. Taking CH1 channel as an example, the counting mode of CH1
channel is linear mode, the signal is input at 4 times the frequency, and the filter frequency is 4MHz. For the

specific meaning of the parameters, refer to3.42.4 Configuration parameter definition.

Devices ~ & || [ Device | [ EtherCAT Master | DF20.C EC DF20_M_2CNT EL S x
jﬂ ;”ﬁ; S o WiV Startup Parameters o Add [ Edt > Delete # MovelUp # Move Down
= [0 pLC Logic T Ay Lne  IndexSubindex Name Value BitLength Abort on Error Jump to Line on Err. Next Line  Comment
=} Application 1 168000:16500  DF20-M-2CNT-EL-5 ZPuise 5V Moddle ID % 8 (m] (] 0 DF20-M-2CNT-EL-5 2Pulse 5V Module ID
) tibrary Manager Module IEC Objects 2 16#4120:16#01  DF20-M-2CNT-EL-5 CH1 Counter Type Line Counter 8 ] [} 0 DF20-M-2CNT-EL-5 CH1 Counter Type
[5] PLc_pro (PRG) 3 16#4120:16502  DF20-M-2CNT-EL-5 CH1 Pulse Input Method Phase Differential x4 8 O [} 0 DF20-M-2CNT-EL-5 CH1 Pulse Input Method
=& ask Configuration ifoaickon 4 16%4120:16%03  DFOD-4-2CNT-EL-5 CH1 Encoder CountDrection  Position Direaction of Phase A s [m] [m] o DF20-M-2CNT-EL-5 CH1 Encoder Count Direction
2 EtherCAT Task (IEC Tasks) 5 16£4120:16£04  DF20-M-2CNT-EL-5 CH1 Counter Filter Filter 4MHZ 3 [m] [m} 0 DF20-M-2CNT-EL-5 CH1 Counter Filter
= 5 MainTask (IEC Tasks) 6 16#4120:16505  DF20-M-2CNT-EL-5 CH1 Maimum Counter Value 2147483647 32 O [m] 0 DF20-M-2CNT-EL-5 CH1 Maximum Counter Value:
& picpre 7 1634120:16306  DF20-M-2CNT-EL-§ CH1Minimum Counter Value  -2147483648 32 [m) [m] 0 DF20-M-2CNT-EL-§ CH1 Minimum Counter Value
=[] EtherCAT Master (EtherCAT Master) 8 16£4120:16£07  DF20-M-2CNT-EL-5 CH2 Counter Type Line Counter 3 (] [m} 0 DF20-M-2CNT-EL-5 CH2 Counter Type.
= &% DF20_C_EC (EtherCAT Coupler) 9 16%4120:16%08  DF20-4-2GNT-EL-5 CH Puise Input Method Phase Differential x 8 O ] o DF20-14-2GNT-EL-5 CH2 Pulse Input Method
DF20_M_2CNT_EL S (PulseCount Input, 5v) 10 16#4120:16%09  DF20-M-2CNT-EL-§ CH2 Encoder Count Direction  Position Direaction of Phase A 8 [m] ] ] DF20-M-2CNT-EL-5 CH2 Encoder Count Direction
Alarm (Alarm Moduie) 11 16$4120:16%0A  DF20M-2CNTEL-5 OH2 Counter Fitter Fiter M2 s O [m] 0 DF20-M-2CNT-EL-5 CH2 Counter Fiter
" SoftMotion General Axis Pool 12 16%4120:1608  DF20-M-2CNT-EL-5 CH2 Maximum Counter Value 2147483647 32 [m] m) ] DF20-M-20NT-EL-5 CH2 Maximum Counter Value
13 16¥4120:16%0C  DF20-M-2CNT-EL-5 CH2 Minimum Counter Value  -2147433648 32 (3] [m] 0 DF20-M-2CNT-EL-5 CH2 Minimum Counter Value

Figure 4-1-19

4.1.9.1 Signal 4x frequency input usage example

1) The configuration diagram of CH1 channel of DF20-M-2CNT-EL-5 module is shown in the figure below.
The counting mode of CHI channel is Line Counter (linear counting), the input signal type is Phase
Differential x4 (orthogonal encoding 4 times frequency), the signal input direction logic is Position

Direaction of Phase A (positive logic), and the filter frequency is 4MHz.

Line Index:Subindex  Name Value Bit Length  Abort on Error Jump to Line on Err... NextLine  Comment
1 16#8000: 16#00 DF20-M-2CNT-EL-5 2Pulse 5V Module 1D 46 8 | (] a DF20-M-2CNT-EL-5 2Pulse 5V Module ID
y.s 16#4120:16#01 DF20-M-2CNT-EL-5 CH1 Counter Type Line Counter 8 |:| |:| 1} DF20-M-2CNT-EL-5 CH1 Counter Type
3 16%4120:16#02 DF20-M-2CNT-EL-5 CH1 Pulse Input Method Phase Differential x4 8 || O 1] DF20-M-2CNT-EL-5 CH1 Pulse Input Method
4 16%4120:1603 DF20-M-2CNT-EL-5 CH1 Encoder Count Direction Position Direaction of Phase A 8 D D 1] DF20-M-2CNT-EL-5 CH1 Encoder Count Direction
5 16#4120:16#04 DF20-M-2CNT-EL-5 CH1 Counter Filter Filter 4M HZ 8 E (] 1] DF20-M-2CNT-EL-5 CH1 Counter Filter
& 16#4120:16#05 DF20-M-2CNT-EL-5 CH1 Maximum Counter Value 2147483647 32 D D i} DF20-M-2CNT-EL-5 CH1 Maximum Counter Value
7 g 16#4120:16 %06 DF20-M-2CNT-EL-5 CH1 Minimum Counter Value -2147483648 32 |:| |:| 1] DF20-M-2CNT-EL-5 CH1 Minimum Counter Value

Figure 4-1-20
2) Write 1 to PluseCtrl CHI1 (enable channel 1 counting function, enable electronic probe function, and
disable comparison function). Set the signal generator frequency to 10Khz and output 10,000 pulse signals.

Module control command reference3.42.3 Module process data definition.
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file Edit View Project Buld Online [ Debug | Tools Window Help
B -G # 25 » s=nSTEP2 F5  |on [Device: PLC Logic] = & @ , m % > M=
m Stop Shift +F8
— Single Cycle Ctrl+Fs T L e
—— = E: '
‘-_i] M’%M;mi TR g :: l;::k::::;mmm Flter Show all + ok Add FB for 10 Channel.. *=Go to Instance
= [l PLC Logic Edit Breakpoint... iable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
= I} Application [run] Toggle Breakpoint F9 i PulseCtrl CH1 %QWO  UINT 0 STEP1 PulseCirl CH1
i Library Manager ©  Disable Breakpoint T PuseCompare CH1  %QDI  DINT 0 PulseCompare CH1
~[E] PLc_PrG (PRG) @ Enable Breakpoint Fe PulseCtrl CH2 %QwWs  UNT 0 PulseCtrl CH2
= [#3 Task Configuration e = Fa PulseCompare CH2  %QD3 DINT D PulseCompare CH2
5 &5 EtherCAT Task (IEC-Tasks) oo i Py PulseState CH1 %IWO UINT 0 PulseState CH1
= 3  MainTask (IEC-Tasks) . Py PulseCount CHL D1 om0 PulseCount CH1
@ picrra i st g LatchCount CH1 %2 o 0 LatchCount CH1
= 5 () EtherCAT Master (EtherCAT Master) B o etrs o PulseState CH2 %IWs  UNT 0 PulseState CH2
= DF20_C_EC (EtherCAT Coupler) Setine Statemant p PulseCount CH2 %ID4 DINT O PulseCount CH2
DF20_M_2CNT_EL_5 (PuiseCount| & Show Next Statement STEP3 4y LatchCount CHZ HID5 DNT o LatchCount CH2
Alarm (Alarm Module) | Write Values Ctrl+F7
+ '3 SoftMotion General Axis Pool Forcelaises e
Unforce Values AltF7
= Togale Flow Contral Mode
Core Dump 3
Display Mode v

Check Memary for Active Application
Create PLC Crash Report

Figure 4-1-21

3) The signal generator outputs AB orthogonal signal with 10,000 pulses. The number of pulses received by

the card is shown in the figure.

Figure 4-1-22

4) Draw out a 24V signal from the DC power supply and connect

probe function to latch the current count value.

Startup Parameters | Find Filter Show all ~ b Add FB for 10 Channel... "= Go to Instance
Madule 10 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
£ K@ PulseCtrl CH1 HQWOo UINT 1 PulseCtrl CH1
Module IEC Objects £ ] PulseCompare CH1 2001 DINT 1] I:I PulseCompare CH1
*:' K@ PulseCtrl CH2 YQW4 UINT 1] PulseCtrl CH2
Information & " PulseCompare CH2 %003 DINT 0 PulseCompare CH2
Ee ] PulseState CH1 YelW0 UINT 1 PulseState CH1
+ R [PulseCount CH1 %ID1 DINT 40000 PulseCount CH1
& H LatchCount CH1 %eID2 DINT i} LatchCount CH1
+ R PulseState CH2 %eIlWE UINT 1] PulseState CH2
£ i PulseCount CH2 %ID4 DINT 0 PulseCount CH2
+- LatchCount CH2 %IDS DINT 1] LatchCount CH2

it to DI1+, DI1- to trigger the electronic

Figure 4-1-23
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@ Devie | EthercaT Master [ DF20_C EC DF20_M_2CNT_EL 5 X |
Startup Parameters : Find Filter Show all ~ gk Add FB for IO Channel.. ™= Go to Instance
|
Module /O Mapping i Variable Mapping Channel Address  Type Current Value Prepared Value Unit Description
+ K@ PulseCirl CH1 QW0 UINT 1 PulzeCirl CH1
Module IEC Objects * "9 PulseCompare CH1 %001 DINT 1} PulseCompare CH1
% K@ PulseCirl CH2 QWS UINT [v] PulseCtrl CH2
Insormaion 4 " PulseCompare CH2 %003 DINT 0 PulseCompare CH2
S PulseState CH1 %IWO UINT 1 PulseState CH1
& H PulseCount CH1 %ID1 DINT 40000 PulseCount CH1
E i ] [Lahchcount CH1 YWID2 DINT 40000 LatchCount CH1
":' = PulseState CH2 %IWSE UINT a PulseState CH2
E e ] PulseCount CH2 %ID4 DINT o PulseCount CH2
# H LatchCount CH2 %ID5 DINT i} LatchCount CH2
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5) Write 7 to PluseCtrl CHI (channel 1 counting function enabled, channel 1 count clear enabled,

comparison function enabled), and set the comparison value to 2000.

@ Device  |[7] EtherCAT Master | DF20.CEC ' DF20_M_2(NT_EL5 X
Startup Parameters | Find Filter Show all ~ b Add FB for 1O Channel... = Go to Instance
Module 1/0 Mapping | Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
.| K@ PulseCtrl CH1 QW0 UINT 1 T PulseCirl CH1
Module IEC Objects + Mg PulseCompare CH1 001 DINT [1] 2000 PulseCompare CH1
+ " PulseCtrl CH2 QW4 UINT a PulseCtrl CH2
isomaon "y PulseCompare CH2 %003 DINT 0 PulseCompare CH2
- PulseState CH1 %IWO UINT 1 PulseState CH1
E PulseCount CH1 %ID1 DINT 40000 PulseCount CH1
-9 LatchCount CH1 %ID2 DINT 40000 LatchCount CH1
&y » PulseState CH2 YeIWE UINT a PulseState CH2
el PulseCount CH2 %I04 DINT a PulseCount CH2
£ LatchCount CH2 %ID5 DINT i} LatchCount CH2
Figure 4-1-24

6) At this time, the channel count value is greater than 2000, and PulseState Count Chl is 5 (Channel 1
count value is greater than or equal to the comparison value, channel 1 has no electronic probe, channel 1

count status). Module input data meaning reference3.42.3 Module process data definition.

@ Device || EtherCAT Master | DF20 CEC ~  DF20_M_2NT_EL 5 X
Startup Parameters | Find Filter Show all ~ ok Add FB for IO Channel.. = Go to Instance
Madule 0 Mapping | Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
| K@ PulseCtrl CH1 %RQW0 UINT 7 PulseCtrl CH1
Module IEC Objects +. Ty PulseCompare CH1 ~ %QD1 DINT 2000 |:| PulseCompare CH1
% K@ PulseCtrl CH2 QW4 UINT a PulseCtrl CH2
IftarmaHon - " PulseCompare CH2 %QD3 DINT a PulseCompare CH2
-4 { Pulsestate CH1 %IWO  UINT 5 | PulseState CH1
e PulseCount CH1 %ID1 DINT 40000 PulseCount CH1
- LatchCount CH1 %ID2 DINT i} LatchCount CH1
4 R PulseState CH2 %IWE UINT a PulseState CH2
E PulseCount CH2 %ID4 DINT i} PulseCount CH2
e LatchCount CH2 %ID5 DINT i} LatchCount CH2
Figure 4-1-25

7) DI1+, DII- are connected to 24V signal, the count clearing function is triggered, and the count value is
cleared. PulseState Count Chl is 1 (Channel 1 count value is less than the comparison value, channel 1 has

no electronic probe, channel 1 count status).

@ Device || EtherCAT Master | DFZ0.CEC *  DF20_M_2CNT_EL 5 X
Startup Parameters | Find Filter Show all + dh Add FB for IO Channel... ™= Go to Instance
Module 1/0 Mapping | variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
.| b K@ PulseCtrl CH1 %QWO0 UINT 7 PulseCtrl CH1
Module IEC Objects + g PulseCompare CH1 %001 DINT 2000 PulseCompare CH1
% K@ PulseCtrl CH2 QW4 UINT a PulseCtrl CH2
Inormation ] PulseCompare CH2 %QD3 DINT 0 PulseCompare CH2
S PulseState CH1 IV0 UINT 1 PulseState CH1
] | PulseCount cHL o%ID1 DINT O | PulseCount CH1
- LatchCount CH1 %ID2 DINT i} LatchCount CH1
&y H PulseState CH2 YeIlWE UINT a PulseState CH2
Ee ] PulseCount CH2 %ID4 DINT i} PulseCount CH2
e LatchCount CH2 %ID5 DINT i} LatchCount CH2
Figure 4-1-26
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4.1.9.2 Pulse plus direction function usage routine

» The configuration diagram of CHI channel of DF20-M-2CNT-EL-5 module is shown in the figure
below. The counting mode of CH1 channel is Line Counter (Linear
Count), the input signal type is Pulse and Directions (pulse plus direction), the signal input direction logic is

Position Direaction of Phase A (positive logic), and the filter frequency is 4MHz. ;

Line Index:Subindex  Name Value Bit Length Abort on Error Jump to Line on Error Next Line Comment
1 16#8000: 1600 DF20-4M-2CNT-EL-5 2Pulse 5V Module ID 46 8 D D 0 DF20-4M-2CNT-EL-5 2Pulse 5V Module ID
2 16#4120: 16401 DF 204M-2CNT-EL-5 CH1 Counter Type Line Counter 8 E 3] 0 DF20-M-2CNT-EL-5 CH1 Counter Type
3 16#4120:16#02 DF 20-M-2CNT-EL-5 CH1 Pulse Input Method Pulse and Directions IE .4 O 0 DF20-M-2CNT-EL-5 CH1 Pulse Input Method
4 16#4120: 16703 DF 20-M-2CNT-EL-5 CH1 Encoder Count Direction Pasition Direaction of Phase A 8 I:‘ D 0 DF 20-44-2CNT-EL-5 CH1 Encoder Count Direc
5 15#4120:16#04 DF 20-M-2CNT-EL-5 CH1 Counter Filter Filter 4M HZ 8 . O 0 DF20-M-2CNT-EL-5 CH1 Counter Filter
B 16#4120: 16205 DF 20-4M-2CNT-EL-5 CH1 Maximum Counter Value 2147483647 32 D D 0 DF20-M-2CNT-EL-5 CH1 Maximum Counter Vi
o 16#4120: 16206 DF20-M-2CNT-EL-5 CH1 Minimum Counter Value -2147483648 32 D D 0 DF20-M-2CNT-EL-5 CH1 Minimum Counter Va
8 1624120 16207 DF 20-+M-2CNT-EL-5 CH2 Counter Type Line Counter 3 E O 0 DF20-M-2CNT-EL-5 CH2 Counter Type
9 1624120: 16208 DF 20--2CNT-EL-5 CH2 Pulse Input Method Phase Differential x4 8 O O 0 DF2044-2CNT-EL-5 CH2 Pulse Input Method
10 16=4120:16=09 DF 20-M-2CNT-EL-5 CH2 Encoder Count Direction Fosition Direaction of Phase A 8 E O ) DF20-M-2CNT-EL-5 CH2 Encoder Count Direc
i1 1624120: 16704 DF 20-M-2CNT-EL-5 CH2 Counter Filter Filter 4M HZ 8 il O 0 DF20-M-2CNT-EL-5 CH2 Counter Filter
12 16#4120: 16208 DF 20-M-2CNT-EL-5 CH2 Maximum Counter Value 2147433647 32 I:‘ D aQ DF20-M-2CNT-EL-5 CH2 Maximum Counter Vi
13 1674120:16%0C DF 20-M-2CNT-EL-5 CH2 Minimum Counter Value -2147483648 32 O ] 0 DF20-M-2CNT-EL-5 CH2 Minimum Counter Va

Figure 4-1-27
The control instructions and module input data of pulse plus direction mode and orthogonal mode have

the same meaning.3.42.3 Module process data definition, module input data meaning reference3.42.3

Module process data definition.

4.1.9.2.1 Instructions for single pulse differential input wiring

A1+Al- pins are left hanging (0V signal), BI+B1- are connected to pulse signals, please refer to the wiring

method3.42.2 Status indicator light and wiring diagram.

PluseCtrl CH1 writes 1 (channel 1 counting function is enabled, electronic probe function is enabled, and

comparison function is disabled).

File Edit View Project Build Online [ Debug | Tools Window Help

Al S| o 55 stanSTEP2 F5  bn [Device: PLC Logic] - ©F @ , g % > || =
m Stop Shift+F8
Single Cyel Ctrl+Fs - -
Devices geRyes A ™ DF20_C_FC DF20_M_2CNT_EL 5 X
= 5 tnttledz tf] MNew Breakpoint.. = -
. Filter Show all ~ =k Add FB for 10 Channel.. = Go to Instance
= 437 Device [connected] (CODESYS SoftMoton Win (fl New Data Breakpoint...
= Bl pLC Logic T Edit Breakpoint.. iable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
= I} Application [run] Toggle Breakpoint F9 i PulseCtrl CH1 %QWO  UINT 0 STEP‘I PulseCirl CH1
() Library Manager ) Disable Breakpoint Fi PulseCompare CH1 %QD1 DINT 0O PulseCompare CH1
[5] Pc_PRG (PRE) ® Enable Breakpoint Ko PulseCtrl CH2 %QW4S UNT 0 PulseCtrl CH2
= [#3 Task Configuration S . Fip PulseCompare CH2 %QD3 DINT O PulseCompare CH2
Step Over F10
EtherCAT _Task {IEC-Ta: PulseState CH1 %IW0 UINT 0 PulseState CH1
& Eth k (I sks) % i 4 I I
tep Into ;
= 38 MainTask (IEC-Tasks) ot " iy M PulseCount CH1 %ID1 DINT O PulseCount CH1
Step Out Shift+F10
@ PLC_PRG R i ¢ L LatchCount CH1 %ID2 DINT 0 LatchCount CH1
= m EtherCAT_Master (EtherCAT Master) sl 54 PulseState CH2 “%RIWE UINT 0 PulseState CH2
=3 DF20_C_EC (EtherCAT Coupler) SHNea Sl et ] PulseCount CH2 %ID4 DINT 0 PulseCount CH2
DF20_M_2CNT_EL_5 (PulseCount] = Show Next Statement STE PB B LatchCount CH2 %ID5 DINT 0 LatchCount CH2
i s Write Valuss Crrl+F7
'3 SoftMotion General Axis Pool Forcealies e
Unferce Values Alt+F7
= Toggle Flow Cantrol Mode
Core Dump 3
Display Mode v

Check Memary for Active Application
Create PLC Crash Report

Figure 4-1-28

1) As shown in the figure, the number of pulses received by CH1 channel continues to increase.
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/[ pevee | EthercAT Master [ DF20 C EC DF20_M_2CNT_EL S X |
Startup Parameters : Find Filter Show all - ok Add FB for 10 Channel... Go to Instance
|
Module 10 Mapping i Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
i + "% PulseCtrl CH1 %QWO0 UINT 1 PulseCtrl CH1

Module IEC Objects * "9 PulseCompare CH1 %001 DINT 1} PulseCompare CH1
&3 K@ PulseCtrl CH2 YeQW4 UINT o] PulseCtrl CH2

LRI " PukeCompareCHZ ~ %QD3  DINT 0 PulseCompare CH2
-4y PulseState CH1 %IW0 UINT 1 PulseState CH1
-4 PulseCount CH1 %ID1 DINT 13692 | PulseCount CH1
- LatchCount CH1 %ID2 DINT a LatchCount CH1
":' . | PulseState CH2 YeIlWE UINT a PulseState CH2
E i ) PulseCount CH2 %ID4 DINT i} PulseCount CH2
L ] LatchCount CH2 %ID5 DINT O LatchCount CH2

/[ peviee [ ] EthercaT Master | & DF20_c EC DF20_M_2(NT_EL S x |
Startup Parameters : Find Filter Show all ~ gk Add FB for 1O Channel... Go to Instance
|
i Module /0 Mapping i Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description

* K@ PulseCtrl CH1 QW0 UINT 1 PulseCtrl CH1

Module IEC Objects * " PulseCompare CH1 =001 DINT 1} PulseCompare CH1
= K@ PulseCtrl CH2 QW4 UINT a PulseCtrl CH2

infamatan 4 " PulseCompare CH2 %QD3 DINT Q PulseCompare CH2
-t PulseState CH1 %IW0 UINT 1 PulseState CH1
i PulseCount CH1 %ID1 DINT  |32273 | PulseCount CH1
- LatchCount CH1 %ID2 DINT a LatchCount CH1
":' . PulseState CH2 YeIWE UINT 0 PulseState CH2
Ho 4 PulseCount CH2 %I04 DINT i} PulseCount CH2
E k] LatchCount CH2 %ID5 DINT i} LatchCount CHZ

Figure 4-1-29

4.1.9.2.2 Pulse plus direction differential input wiring instructions

A1+Al- is connected to the direction signal (5V signal), BI+B1- is connected to the pulse signal, the wiring

method refers to3.42.2 Status indicator light and wiring diagram.

file Edit View Project Buld Online [ Debug | Tools Window Help
el G 0~y B X tad » stanSTEP2 F5  bn[Device: PlCLogic] - S5 OF ), m % (25222 % |=» MW |=
m Stop Shift +F8
— Single Cycle Ctrl+Fs T L e
—— = E: '
‘-_i] M’%M;mim TR g :: l;::k::::;mmm Flter Show all + ok Add FB for 10 Channel.. *=Go to Instance
= [l PLC Logic Edit Breakpoint... iable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
= I} Application [run] Toggle Breakpoint F9 i PulseCtrl CH1 %QWO  UINT 0 STEP1 PulseCirl CH1
i Library Manager ©  Disable Breakpoint T PuseCompare CH1  %QDI  DINT 0 PulseCompare CH1
~[E] PLc_PrG (PRG) @ Enable Breakpoint Fe PulseCtrl CH2 %QwWs  UNT 0 PulseCtrl CH2
= [#3 Task Configuration e = Fa PulseCompare CH2  %QD3 DINT D PulseCompare CH2
5 &5 EtherCAT Task (IEC-Tasks) oo i Py PulseState CH1 %IWO UINT 0 PulseState CH1
= 3  MainTask (IEC-Tasks) . Py PulseCount CHL D1 om0 PulseCount CH1
@ picrra i st g LatchCount CH1 %2 o 0 LatchCount CH1
= 5 () EtherCAT Master (EtherCAT Master) B o etrs o PulseState CH2 %IWs  UNT 0 PulseState CH2
= DF20_C_EC (EtherCAT Coupler) Setine Statemant p PulseCount CH2 %ID4 DINT O PulseCount CH2
DF20_M_2CNT_EL_5 (PuiseCount| & Show Next Statement STEP3 4y LatchCount CHZ HID5 DNT o LatchCount CH2
i s Write Valuss Crrl+F7
+ '3 SoftMotion General Axis Pool Forcelaises e
Unforce Values AltF7
= Togale Flow Contral Mode
Core Dump
Display Mode
Chick Mty for Active Bpphcaion
Create PLC Crash Report

Figure 4-1-30

1) As shown in the figure, the number of pulses received by CH1 channel keeps decreasing.
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@ pevie | [JJ EtherCAT Master &% DFCEC '  DF20_M_2QNT_EL 5 X
Startup Parameters | Find Filter Show all + ok Add FB for IO Channel... = Go to Instance
| Module /0 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
3 K@ PulseCtrl CH1 SQWD UINT 1 l:l PulseCtrl CH1
Module IEC Objects +.-g PulseCompare CH1 %001 DINT 1} PulseCompare CH1
+- " PulseCtrl CH2 QW4 UINT a PulseCtrl CH2
fitomaHan +- " PulzeCompare CH2 QD3 DINT 1] PulzeCompare CH2
- PulseState CH1 %eIW0 UINT 1 PulseState CH1
e PulseCount CH1 a%ID1 DINT  [-4853 | PulseCount CH1
M LatchCount CH1 %ID2 DINT a LatchCount CH1
&y * PulseState CH2 YeIlWE UINT a PulseState CH2
E i PulseCount CH2 %I04 DINT i} PulseCount CH2
e LatchCount CH2 %IDS DINT o LatchCount CH2
@ pevie | [JJ EtherCAT Master &% DFCEC '  DF20_M_2QNT_EL 5 X
Startup Parameters | Find Filter Show all ~ ok Add FB for 1O Channel... "= Go to Instance
Module /0 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
4 K@ PulseCtrl CH1 QW0 UINT 1 PulseCtrl CH1
Module IEC Objects +-g PulseCompare CH1 %001 DINT 1} PulseCompare CH1
% K@ PulseCtrl CH2 QW4 UINT a PulseCtrl CH2
infamatan - " PulseCompare CH2 %QD3 DINT Q PulseCompare CH2
H- 4 PulseState CH1 YeIW0 UINT 1 PulseState CH1
oty PulseCount CH1 %ID1 DINT -21991 I PulseCount CH1
- LatchCount CH1 %ID2 DINT i} LatchCount CH1
= Hp PulseState CH2 YeIWE UINT 0 PulseState CH2
Ho 4 PulseCount CH2 %I04 DINT i} PulseCount CH2
£ LatchCount CH2 %ID5 DINT i} LatchCount CHZ

Figure 4-1-31

4.1.10 Two-channel pulse output module usage example

» This example uses the DF20-C-EC+DF20-M-2PWM topology. During the power-on phase, the PWR
power indicator light and the FP indicator light are always on.

The module enters working state and the STA status indicator flashes.

» As shown in Figure 4-1-32, the topology of the routine is scanned on CODESYS. Module control

instruction reference3.44.3 Module process number

By definition.

Devices ~ & %X | 7] Deviee (fl EtherCAT Master [ DFa0_C EC DF20_M_2PWM X |  Alam
=0 Untited? = | Find Filter Show all ~ o Add FB for 10 Channel. Go 1 Instance
= 7 [ Device [connected] (CODESYS SoftMation Win V3 x64)
=2 PLC Logic ST Hopging Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
-} Application [run] I " Stop bit CH1 %QK0.0 BT Stop bit CH1
i) Library Mansger Module TEC Objects " Jog Enable bit CH1 wQx0.1 BIT Jog Enable bit CH1
] pLc_PRG (PRE) " Jog Direction bit CH1 %Qx0.2  BIT Jog Direction bit CH1
= (&5 Task Configuration ] Inforchation " Position Enable bit CH1 %WQX0.3  BIT Position Enable bit CH1
2 EtherCAT_Task (IEC-Tasks) L Position Clear bit CH1 %QX0.4  BIT Position Clear bit CH1
=+ % MainTask (IEC Tasks) +-g Target Duty Cyde CH1 woWL  UINT Target Duty Cyde CHL
3] pLe_rre ] TargetPosiion or frequency CH1  %QD1  DINT Target Position or frequency CHL
=73 1] EthercaT_Master (EthercAT Master) " Stop bit CH2 %QKe.0  BIT Stop bit CH2.
=& DF20_C_EC (EtherCAT Coupler) " Jog Enable bit CH2 %OX8.L  BIT Jog Enable bit CH2.
DF20_M_2PWM (2 CH Pulse Output) "% Jog Direction bit CH2 %QN8.2  BIT Jog Direction bit CH2
Alarm (Alarm Module) "¢ Pasition Enable bit CH2 %QX8.3  BIT Position Enable bit CH2
" SoftMotion General Asis Pool ks Position Clear bit CH2 %QKa.4  BIT Position Clear bit CH2
] Target Duty Cyde CHZ %WQWS  UINT Target Duty Cyde CHZ
=g TargetPosiion or frequency CH2  %QD3  DINT Target Position or frequency CHZ
# Pulse Fault bit CH1 %00 BIT Pulse Fault bit CH1
*p CiriWord Fault bit CH1 S4IX0.1  BIT CiriWord Fault bit CH1
P Positioning Complete bit CHL %WX0.2  BIT Positioning Complete bit CH1
5 Config Fault bit CH1 %x0.3  BIT Config Fauit bit CH1
i ] ActualPosition CHL %ID1 DINT ActualPosition CH1
k] Pulse Fauit bit CH2 %IXG.0  BIT Pulse Fault bit CH2.
b CiriWord Fault bit CH2 %NSl BIT Ciriord Fault bit CH2
*p Positioning Complete bit CH2 %82  BIT Positioning Complete bit CH2
i Config Fault bit CH2 %WX8.3  BIT Config Fault bit CH2
- ActuslPosition CH2 %ID3 DINT ActualPosition CH2

Figure 4-1-32
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» The card is configured as pulse plus direction mode by default. Taking CH1 as an example, the CH1

channel is configured as jog mode by default.

Yes. Parameter meaning reference3.44.4 Configuration parameter definition.

Devices

-2 x

[ pevice

=5 Unsitiea?

= [ Device (CODESYS SoftMotion Win V3 x64)

PLC Logic

=} Application
(i) Library Manager
[E] PLc_PrG (PRG)
= [Z3 Task Configuration

¥ EtherCAT Task (IEC-Tasks)

= 5% MainTask (IEC-Tasks)
& PLc_rrG

= [{ EtherCAT_Master (EtherCAT Master)

STEP2

Module /O Mapping
Module IEC Objects

Information

| [ EthercAT Master

= &% DF20_C EC (EtherCAT Cower) ST EP'1

DF20_MM_2PWM (2 CH Pulse Output)

‘Aarm (larm Module)

& SoftMotion General Axis Pool

| oFa0_c Fc DF20_M_2PWM x| Aam
=k Add [ Edit Delete Move Up Move Down
Line Index:Subindex  Name Value Bit Length  Abort on Error  Jump to Line on Err... Next Line  Comment
1 1645000:16%00  DF20-M-2PWM 2PulseCut Module ID. 65 8 O O 0 DF20-M-2PWM 2PulseOut Module ID
2 16%41A0:16#01  DF2044-2PVWUM Pulse Mode CH1 Pulse/Dir 8 B ) 0 DF 20-M-2PWM Pulse Mode CH1
3 16541A0:16#02  DF20-4-2PWM Motion Mode CH1 Jog 8 ] 0 0 DF20-4-2PWM Motion Mode CH1
4 16¥41A0:16203  DF20-4-2PWM Ramp Mode CH1 Ramp Enable 8 ] ] 0 DF20-41-2PWM Ramp Mode CH1
5 16#41A0:16#04  DF20-M-2PWM Direction Mode CH1 Positive 8 4] m} 0 DF 20-M-2PWM Direction Mode CH1
6 16441A0:16#05  DF20-M-2PWM Signal Type CHL OpenDrain 8 0O O 0 DF20-M-29WM Signal Type CH1
7 1641A0:16206  DF20-4-2PWM Duty Cyde CH1 Duty cyde disable 8 0 B 0 DF20-4-2PWM Duty Cydle CHL
8 16441A0:16#07  DF20-M-2PWMPWM FreqRange CH1  100Hz~6kHz 8 4] [} 0 DF20-4-2PWM PWM Freq Range CH1
9 16441A0:16#08  DF2044-2PWM Startup Freq CH1 1000 32 [} O 0 DF20-M-2PWM Startup Freq CH1
10 16%41A0:16203  DF20-M-2PWM Target Freq CH1 10000 2 ] ] 0 DF20-4-2PWM Target Freq CH1
11 16#41AD:16#0A  DF20-M-2PWM Ramp Up Time CH1 100 % ] 3] 0 DF20-M-2PWM Ramp Lip Tme CH1
12 16#41AD:16#0B  DF20-M-ZPWMRamp Dn Time CHL 100 b O O 0 DF20-44-2PWMRamp Dn Time CH1
13 16#41A0:1650C  DF20-M-2PWM Pulse Mode CHZ Pulse/Dir 8 ] (] 0 DF20-4-2PWM Puise Mode CH2
14 16241A0:1620D  DF20-M-ZPWM Motion Mode CH2 Jog 8 ] (] 0 DF20-4-2PWM Motion Mode CHZ
15 16#41AD:16#0E  DF20-M-2PWM Ramp Mode CH2 Ramp Enable 8 0O O 0 DF 20-M-2PWM Ramp Mode CH2
16 16¥41A0:16#0F  DF20-M-ZPWM Direction Mode CH2 Pasitive 8 ¥ 0O 0 DF20-M-2PWM Direction Mode CH2
17 16%41A0:16210  DF20-M-2PWM Signal Type CH2 OpenDrain 8 ] 0 0 DF20--2PWM Signal Type CH2
18 16#41AD:16#11  DF20-M-2PWM Duty Cyde CH2 Duty cyde disable 8 B ] 0 DF20-M-2PWM Duty Cydle CH2
19 16#41AD:16¥12  DF20-M-ZPWMPWM FreqRange CH2Z  100Hz~GkHz 8 ud] ] 0 DF20-M-2PWM PWWM Freq Range CH2
M0 16241A0:16213  DF20-M-ZPWM Startup Freq CH2 1000 32 ] ] 0 DF20-4-2PWM Startup Freq CH2
21 16#41AD:16#14  DF20-M-ZPWUM Target Freq CH2 10000 7] (] O 0 DF20--2PWM Target Freq CH2
22 16%41A0:16%15  DF2044-2PWMRamp Up Time CHZ 100 b O O 0 DF20-M-2PWM Ramp Up Time CH2
23 16%41A0:16%16  DF20-M-2PWM Ramp Dn Time CH2 100 6 0 0O 0 DF20-4-2PWM Ramp Dn Time CH2

Figure 4-1-33

» Double-click the parameter option to change the configuration options, as shown in the figure below

Line

W s o s W R

= e
= B

=
[¥]

Index:Subindex
16#8000:16+00
16#41A0: 16201
16#41A0: 16502
16#41A0:16%03
16#41A0: 16704
16#41A0:16%05
16#41A0: 16206
16#41A0: 16207
16#41A0: 16#08
16#41A0: 16209
16#41A0: 1670A
16#41A0: 16%0B

4.1.10.1 Instructions for use of pulse plus direction mode + jog mode

Name

DF20-M-2PWM 2PulseCut Module ID
DF20-M-2PWM Pulse Mode CH1
DF20-M-2PWM Motion Mode CH1
DF2044-2PWM Ramp Mode CH1
DF20-M-2PWM Direction Mode CH1
DF20-M-2PWM Signal Type CH1
DF20-M-2PWM Duty Cyde CH1
DF20-M-2PWM PWM Freq Range CH1
DF 20-M-2PWM Startup Freq CH1
DF20-M-2PWM Target Freq CH1
DF20-M-2PWM Ramp Up Time CH1
DF 20-M-2PWMRamp Dn Time CH1

Value

68

Pulse,/Dir

Jog

Ramp Enable

Ramp Enable
Ramp Disable

Duty cyde disable
100Hz~6kHz

1000
10000
100
100

Bit Length

o o0 o) o) o) o) o0 oo

32
16
16
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Figure 4-1-34
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DF20-M-2PWM 2PulseCut Module ID
DF20-M-2PWM Pulse Mode CH1

DF 20-M-2PWM Motion Mode CH1
DF20-M-2PWM Ramp Mode CH1
DF20-M-2PWM Direction Mode CH1
DF20-M-2PWM Signal Type CH1
DF20-M-2PWM Duty Cyde CH1

DF 20-M-2PWM PWM Freg Range CH1
DF 20-M-2PWM Startup Freq CH1
DF20-M-2PWM Target Freq CH1
DF20-M-2PWM Ramp Up Time CH1
DF 20-M-2PWMRamp Dn Time CH1

1) Set the CHI1 channel of the DF20-M-2PWM module to pulse plus direction mode, the output mode to jog

mode, the frequency ramp enable to turn on, the pulse frequency rise buffer time to 100ms, the fall buffer

time to 100ms, the start frequency to 1000Hz, the target frequency to 10000Hz, the pulse output direction to

positive logic, and the configuration diagram is shown in the figure below.

Line Index:Subindex
16#8000: 16700
16#41A0: 16501
16#41A0: 16502
16#41A0: 16503
16#41A0: 1604
16#41A0: 16505
16#41A0: 16508
16#41A0: 16507
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16#41A0: 16508

Name

DF20-M-2PWM 2PulseOut Module ID
DF20-M-2PWM Pulse Mode CH1
DF20-M-2PWM Motion Mode CH1
DF20-M-2PWM Ramp Mode CH1
DF20-M-2PWM Direction Mode CH1
DF20-M-2PWM Signal Type CH1
DF20-M-2PWM Duty Cyde CH1
DF20-M-2PWM PWM Freq Range CH1
DF20-M-2PWM Startup Freq CH1
DF20-M-2PWM Target Freg CH1

DF 20-M-2PWM Ramp Up Time CH1
DF20-M-2PWMRamp Dn Time CH1

Value Bit Length
63 3
Pulse,/Dir 8
Jog 8
Ramp Enable 8
Positive 8
OpenDrain 8
Duty cyde disable 8
100Hz~6kHz 3
1000 32
10000 32
100 15
100 16
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DF20-M-2PWM 2PulseOut Module ID
DF20-M-2PWM Pulse Mode CH1
DF20-M-2PWM Motion Mode CH1
DF20-M-2PWM Ramp Mode CH1
DF20-M-2PWM Direction Mode CH1
DF20-M-2PWM Signal Type CH1
DF20-M-2PWM Duty Cyde CH1

DF 20-M-2PWM PWM Freg Range CH1
DF20-M-2PWM Startup Freq CH1
DF 20-M-2P'WM Target Freg CH1
DF20-M-2PWM Ramp Up Time CH1
DF 20-M-2PWMRamp Dn Time CH1
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2) Inching switch enable
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Figure 4-1-35

S =I R (=3 Y - Y start STEP2 =] on [Device: PLC Logic] = o5 e &
m Stop shift+Fa
Devices Sl e b & DF20_C_EC DF20_M_2PWM X Alarm
e Sl Brealpant ) Filtter Show all = d Add FB for 10 Channel- = Go 1o Instance
=75 ) Device [connected] (CODESYS SoftMotion Wil 4] New Data Breakpoint..
=0 pLc Logic Edit Breakpoint... iable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
- £ Application [run] Fa ] Stop bit CH1 %QX0.0  BIT Stop bit CH1
il Lirary Manager Disable Breakpoint Ky Jog Enable bit CH1 %QX0.1  BIT STEP1 Jog Enable bit CH1
[E] rLe_prc pry able Breakpoint e Jog Direction bit CH1 %QX0.2  BIT Jog Direction bit CH1
=[# Task Configuration e Position Enable bit CH1 %QX0.3  BIT Fosition Enable bit CH1
2 EtherCAT_Task (IEC-Tasks) Bon . F'e Position Clear bit CH1 %QX0.4  BIT Position Clear bit CH1
=232 MairTask (IEC Tasks) it . rE Fe Target Duty Cyde CH1 QWL UINT Target Duty Cyde CH1
&) pLc_pre Sep Ot RHIEED e Target Posifion or frequency CH1~ %QD1  DINT Target Position or frequency CH1
= 4[] EtherCAT Master (EtherCAT Master) i‘"r_m Grirsdir e Stop bit CH2. %QXE.0  BIT Stop bit CH2
= 3¢%4 DF20_C_EC (EtherCAT Coupler) Set Meal Stitemet i Jog Enable bit CH2 %QXs.1  BIT Jog Enable bit CH2
DF20_M_2PWM (2CH Pulse Outp{ & Show Next Statement re Jog Direction bit CH2. %QX8.2  BIT Jog Direction bit CH2
Alarm (Alarm Module) Write Values Colr7 # Position Enable bit CH2 %QX8.3  BIT Position Enable bit CH2
‘3 SoftMotion General Axis Pool Forca Values CTEP3 =3 [¢ Position Clear bit CH2 %QXB.4  BIT Fosition Clear bit CH2
Ty i K: larget Duty Cyde CHZ %QWS  UINT TargetDut.y Cyde cHz
=¥ Togale P Contral Mode arget Position or frequency CH2 ~ %QD3  DINT Target Position or frequency CH2
cors i . [ Puise Fault bit CH1 %IX0.0  BIT Puise Fault bit CH1
& CtriWord Fault bit CH1 %IN0.1  BIT Ctriword Fault bit CH1
Display Mode ] Positioning Complete bit CH1 %IX0.2  BIT Positioning Complete bit CH1
Check Memory for Active Application 5 Config Fault bit CH1 %I0.3 BT Config Fault bit CH1
Create PLC Crash Report & ActualPosition CH1 %ID1 DINT ActualPosition CH1
* Puise Fault bit CH2 %IX8.0  BIT Fuise Fault bit CH2
W Ctriword Fault bit CH2 %IX8.1  BIT Ctriword Fault bit CH2
*» Positioning Complete bit CH2 %X8.2  BIT Positioning Complete bit CH2.
L] Config Fault bit CH2 %X8.3  BIT Config Fault bit CH2
e ] ActualPosition CH2 %ID3 DINT ActualPosition CH2

Figure 4-1-36

3) Observe the oscilloscope at this time, the current pulse output frequency is 10000HZ. The number of

pulses of the DF20-M-2PWM module continues to accumulate, as shown in the figure below.

DF20_M_2PWM X | Alarm

@ Device LB EtherCAT Master [ DF20_C_EC
Startup Parameters | Find Filter Show all ~ 4k Add FB for 10 Channel... Go to Instance
Module [/0 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
"% Stop bit CH1 %QX0.0  BIT Stop bit CH1
Module IEC Objects iy Jog Enable bit CH1 %eQX0.1  BIT Jog Enable bit CH1
" Jog Direction bit CH1 %0QX0.2 BIT Jog Direction bit CH1
rformation "% Position Enable bit CH1 %0X0.3 BIT Position Enable bit CH1
"% Position Clear bit CH1 %0QX0.4 BIT Position Clear bit CH1
E-Tg Target Duty Cyde CH1 QW1 UINT Target Duty Cyde CH1
£ K@ Target Position or frequency CH1 %0QD1 DINT Target Position or frequency CH1
] Stop bit CH2 %QX8.0 BIT Stop bit CH2
" Jog Enable bit CH2 %0X8. 1 BIT Jog Enable bit CH2
K@ Jog Direction bit CH2 X8, 2 BIT Jog Direction bit CH2
" Position Enable bit CH2 %0X8.3 BIT Position Enable bit CH2
" Position Clear bit CH2 %0QXB.4 BIT Pogition Clear bit CH2
+ K@ Target Duty Cyde CH2 YW S UINT Target Duty Cyde CH2
* K@ Target Position or frequency CH2 %003 DINT Target Position or frequency CH2
b Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CHL
R Cirlword Fault bit CH1 %IX0.1 BIT Cirlword Fault bit CH1
% Positioning Complete bit CH1 %I%0.2 BIT Positioning Complete bit CH1
k] Config Fault bit CH1 %IX0.3 BIT Config Fault bit CH1
= ActualPosition CH1 %ID1 DINT ActualPosition CH1
k] Pulse Fault bit CH2 %I¥8.0 BIT Pulse Fault bit CH2
k] Ctrlword Fault bit CH2 %IXE8.1 EIT Cirlword Fault bit CH2
b Positioning Complete bit CH2 %IX8.2 BIT Positioning Complete bit CH2
k] Config Fault bit CH2 %I¥8.3 BIT Config Fault bit CH2
- ActualPosition CH2 %ID3 DINT ActualPosition CH2

4.1.10.2 Instructions for use of pulse plus direction mode + relative position mode

Figure 4-1-37

1) Set the CHI1 channel of the DF20-M-2PWM module to pulse plus direction mode, the output mode to

relative position mode, the frequency ramp enable to open, the pulse frequency rise buffer time to 100ms,

the fall buffer time to 100ms, the start frequency to 1000Hz, the target frequency to 10000Hz, the pulse
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output direction to positive logic, and the CH1 channel configuration diagram as shown below.To switch

modes, you need to clear "Jog Enable bit CHI" to 0.

Line Index:Subindex Name Value Bit Length  Abort on Error Jump to Line on Err.. Next Line  Comment
1 16#8000: 16700 DF20-M-2PWM 2PulseOut Module ID 63 3 ] O a DF 20-M-2PWM 2PulseOut Module ID
2 16#41A0: 16501 DF20-M-2PWM Pulse Mode CH1 Pulse/Dir g | O a DF 20-M-2PWM Pulse Mode CH1
3 16#41A0: 16502 DF20-M-2PWM Motion Mode CH1 RelativePosition ~ I8 |:| |:| 0 DF 20-M-2PWM Motion Mode CH1
4 16#41A0:16#03 DF20-M-2PWM Ramp Mode CH1 Ramp Enable 8 L} || 1] DF 20-M-2PWM Ramp Mode CH1
5 16#41A0: 1604 DF20-M-2PWM Direction Mode CH1 Positive 8 El O 1] DF 20-M-2PVWM Direction Mode CH1
[ 16#41A0: 1605 DF20-M-2PWM Signal Type CH1 OpenDrain 8 |:| |:| [i] DF 20-M-2PWM Signal Type CH1
7 16#41A0:16%06  DF20-M-2PWM Duty Cyde CH1 Duty cyde disable 8 O O 0 DF 20-M-2PWM Duty Cyde CH1
8 16#41A0:16%07  DF20-M-2PVWM PWM Freq Range CH1  100Hz~6kHz 3 O O 0 DF 20-M-2PWM PWM Freg Range CH1
9 16#41A0:16208  DF20-M-2PWM Startup Freq CH1 1000 32 O O 0 DF 20-M-2PWM Startup Freq CH1
10 16%41A0:16#09  DF20-M-2PWM Target Freq CH1 10000 32 O O 0 DF 20-M-2PWM Target Freq CH1
11 16#41A0:16#0A  DF20-M-2PWM Ramp Up Time CH1 100 15 O O 0 DF 20-M-2PWM Ramp Up Time CH1
12 16#41A0: 16508 DF20-M-2PWMRamp Din Time CH1 100 16 ¥ O a DF 20-M-2PWMRamp Dn Time CH1

Figure 4-1-38
2) Write "1" to Position Clear bit CH1 to clear the current accumulated pulse count. After clearing, write "0"

to Position Clear bit CHI1.

Fle Edit View Project Bulld Online | Debug | Tools Window Help
BEE & 25 » sanSTEP2 FS  bn[Device: PLC Logic] ~ 5 € , w [ > > |HE|=
m Stop Shift+F8
Devices Sindle ik CuTEe |'#% DF20_C EC DF20_M_2PWHM X T Alarm
el W%M;m e R g :z z::k; :'::;mm FilterShow al + 4 Add FB for IO Channel... %~ Go 1o Instance
W e Edil Broakpsint.. iable . Nddises [ Type CuventVakio| Prapmied Vakis| Uit | Descrgiion
= £} Application [run] Toggle Breakpoint I ] Stop bit CHL %QX0.0  BIT Stop bit CH1
i Liorary Manager Disable Breakpoint Fo Jog Enable bit CH1 wQx0.L BIT 30q Enable bit CH1
PLC_PRG (PRG) ® Enable Breakpoint Fo Jog Direction bit CH1 wox0.2  BIT 30g Direction bit CH 1
=[# Task Configuration ‘ol Sepoue = Fo Position Enable bit CH1 %QX0.3  BIT STEP1 Position Enable bit CH1
& EheCAT Task (ECTesks) || = Fe Position Clear bit CH1. wQ04  BIT Position Clear bit CH1
= 8B MainTask ([EC-Tasks) L . Fe Target Duty Cyde CHL wQw1  UINT Target Duty Cyde CHL
8] pLC_PRs ftw 2t skisad g TargetPosition or frequency CH1 %QD1 DINT. Target Position or frequency CHL
=% (£ EthercAT Master (EtherCAT Master) Riterko Glrsor F'e Stop bit CH2 %O BIT Stop bit CHZ
= <3¢ DF20_C_EC (EtherCAT Coupler) SerNedStatement P Jog Enable kit CH2 %QM8.1  BIT Jog Enable bit CH2
DF20_M_2PWM (2CHPubse Outp{ > Show Next Statement GTEP3 Fo Jog Direction bit CH2 woxe.z  BIT Jog Direction bit CH2
Alarm (Alarm Module) T T ) Position Enable bit CH2 woxe.s  BIT Position Enable bit CH2.
" SoftMotion General Axis Pool » Position Clear bit CH2 Qa4 BIT Position Clear bit CH2
:i‘;j:\‘:ies mu-: Fe Target Duty Cyde CHZ %QWS  UINT Target Duty Cyde CH2
R —— Fe TargetPosifion or frequency CH2 ~ %QD3  DINT. Target Position or frequency CH2
e L[ Puise Fault bit CHL ®XD.O  BIT Pulse Fault bit CH1
i Cirlwvord Fault bit CH1 w01 BIT Crrlvord Faultbit CHL
Display Mode (" Positioning Complete bit CH1 %IND.2  BIT Positioning Complate bit CH1
Check Memory for Active Application P Config Fault bit CH1 %IX0.3  BIT Config Fault bit CH1
Create PLC Crash Report ) ActualPosition CH1 wDi  DINT 1819507 ActualPosition CH1
*» Puise Fault bit CH2 %E0  BIT Puise Fault bt CH2
* Chriord Fault bit CH2 %B.1  BIT Ctrivord Faultbit CH2
*» Positioring Complete bit CH2 wIXB.2  BIT Positioring Complete bit CH2
*» Config Fauitbit cH2 g3 eI Config Fault bit CHz
= ActualPosition CH2 %ID3 DINT ActualPosition CH2

Figure 4-1-39
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Startup Parameters Find Filter Show all + gk Add FB for IO Channel... Go to Instance
|. Module 70 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
"% Stop bit CH1 FOX0.0 BIT Stop bit CH1
Module IEC Objects " Jog Enable bit CH1 SeOX0.1 BIT Jog Enable bit CH1
g Jog Direction bit CH1 SLX0. 2 BIT Jog Direction bit CH1
Information ¥ Position Enable bit CH1 %03 BIT Position Enable bit CH1
"$ Position Clear bit CH1 %R0X0.4 BIT Position Clear bit CH1
=" Target Duty Cyde CH1 %W 1 UINT Target Duty Cyde CH1
E R ] Target Position or frequency CH1 %%QD1 DINT Target Position or frequency CH1
" Stop bit CH2 QX8.0  BIT Stop bit CH2
"% Jog Enable bit CH2 %0%8.1 BIT Jog Enable bit CH2
g Jog Direction bit CH2 %K. 2 BIT Jog Direction bit CH2
g Position Enable bit CH2 oL%a.3 BIT Position Enable bit CH2
" Position Clear bit CH2 %X, 4 BIT Position Clear bit CH2
e ] Target Duty Cyde CH2 %%QWS UINT Target Duty Cyde CH2
=" Target Position or frequency CH2 %0QD3 DINT Target Position or frequency CH2
W Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CH1
E ] CirlWord Fault bit CH1 %eIX0.1 BIT CirlWord Fault bit CH1
b ] Positioning Complete bit CH1 %%IX0.2 BIT Positioning Complete bit CH1
R ] Config Fault bit CH1 SeIN0.3 BIT Config Fault bit CH1
- ActualPosition CH1 %ID1 DINT ActualPosition CH1
W Pulse Fault bit CH2 %IX8.0 BIT Pulse Fault bit CH2
W Cirlword Fault bit CH2 %IX8.1 BIT Ctriword Fault bit CH2
R Positioning Complete bit CH2 %IX8.2 BIT Pogitioning Complete bit CH2
] Config Fault bit CH2 %%IX8.3 BIT Config Fault bit CH2
- ActualPosition CH2 %ID3 DINT ActualPosition CH2
Figure 4-1-40

3) Set the target output pulse number to 5000.

@ Device EtherCAT Master | ¢ DF20_C_EC DF20_M_2PWM X Alam
Startup Parameters | Find Filter Show all + ok Add FB for IO Channel.. *= Go to Instance
| Madule 10 Mapging Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
" Stop bit CH1 %QX0.0 BT Stop it CH1
Maodule IEC Objects K@ Jog Enable bit CH1 %QX0.1 BIT Jog Enable bit CH1
"% Jog Direction bit CH1 %0X0.2 BIT Jog Direction bit CH1
Iforiaon "% Position Enable bit CH1 %0X0.3 BIT Position Enable bit CH1
"% Position Clear bit CH1 %0X0.4 BIT Puosition Clear bit CH1
£ K@ Target Duty Cyce CH1 %OQW1 UINT o Target Duty Cyde CH1
£ K@ Target Position or frequency CH1 %001 DINT V] Target Position or frequency CH1
] Stop bit CH2 %0X8.0 BIT Stop bit CH2
"% Jog Enable bit CH2 %0X8. 1 BIT Jog Enable bit CH2
"y Jog Direction bit CH2 %0X8.2 BIT Jog Direction bit CH2
"§ Position Enable bit CH2 %0QX8.3 BIT Position Enable bit CH2
" Position Clear bit CH2 QX84 BIT Position Clear bit CH2
-y Target Duty Cyde CH2 QW5 UINT 0 Target Duty Cyde CHZ
E-"§ Target Position or frequency CH2 %QD3 DINT a Target Position ar frequency CH2
k] Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CH1
I E Cirlword Fault bit CH1 %IX0.1 BIT Ctrlword Fault bit CH1
k] Positioning Complete bit CH1 %I60.2 BIT Positioning Complete bit CH1
k] Config Fault bit CH1 %IX0.3 BIT Config Fault bit CH1
E ActualPosition CH1 %ID1 DINT 1} ActualPosition CH1
k] Pulse Fault bit CH2 %IX8.0 BIT Pulse Fault bit CHZ
R Ctrlword Fault bit CH2 %l¥8. 1 BIT CirlWord Fault bit CH2
b ] Positioning Complete bit CH2 %[¥8.2 BIT Positioning Complete bit CH2
p Config Fault bit CH2 %I¥8.3 BIT Config Fault bit CH2
% ActualPosition CH2 %lID3 DINT 0 ActualPosition CH2
Figure 4-1-41

4) Enable module pulse output.
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A Device ||} FEtherCAT Master [ DF20.CEC '  DF20_M_2PWM X|  Alarm
Startup Parameters Find Filter Show all ~ =k Add FB for |0 Channel.. "= Go to Instance
| Madule 10 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
" Stop bit CH1 W%QX0.0  BIT Stop bit CH1
Module IEC Objects ] Jog Enable bit CH1 %HOX0.1 BIT Jog Enable bit CH1
" Jog Direction bit CH1 WwQX0.2  BIT Jog Direction bit CH1
Insormesion " Pasition Enable bit CH1 %Qx0.3  BIT Position Enable bit CHL
"§ Position Clear bit CH1 0K 4 BIT Position Clear bit CH1
=" Target Duty Cyde CH1 %QW1 UINT (i) Target Duty Cyde CH1
5 K@ Target Position or frequency CH1 %0QD1 DINT 5000 Target Position or frequency CH1
" Stop bit CH2 %QX8.0  BIT Stop bit CH2
" Jog Enable bit CH2 %0%8.1 BIT Jog Enable bit CH2
" Jog Direction bit CH2 WQXE.2  BIT Jog Direction bit CH2
] Position Enable bit CH2 %0%8.3 BIT Position Enable bit CH2
g Position Clear bit CH2 Q%4 BIT Fi Position Clear bit CH2
4" Target Duty Cyde CH2 %%LQWS UINT 1] Target Duty Cyde CH2
& K@ Target Position or frequency CH2 %0D3 DINT (V] Target Position or frequency CH2
k. Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CH1
k] Cirlword Fault bit CH1 %IX0.1 BIT Ctrlword Fault bit CH1
Hp Positioning Complete bit CH1 %elX0. 2 BIT Positioning Complete bit CH1
» Config Fault bit CH1 %IX0.3 BIT Config Fault bit CH1
- ActualPosition CH1 %ID1 DINT 0 ActualPosition CH1
R Pulse Fault bit CH2 %lX8.0 BIT Pulse Fault bit CH2
R ] CirlWord Fault bit CH2 %lN8. 1 BIT Ctrlword Fault bit CH2
e ] Positioning Complete bit CHZ %%IN8.2 BIT Positioning Complete bit CH2
b Config Fault bit CH2 %IX8.3 BIT Config Fault bit CH2
- ActualPosition CH2 %ID3 DINT o} ActualPosition CH2
Figure 4-1-42

5) The current accumulated pulse number is 5000.

A Device [} FEtherCAT Master &% DF20 CEC '  DF20 M 2PWM x|  Alam
Startup Parameters | Find Filter Show all ~ dp Add FB for IO Channel.. "= Go to Instance
| Module /0 Mapping Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
" Stop bit CH1 %0X0.0 BIT Stop bit CH1
Module IEC Objects ] Jog Enable bit CH1 %%0%0.1 BIT Jog Enable bit CH1
" Jog Direction bit CH1 %0X0.2 BIT Jog Direction bit CH1
Ifoction "% Position Enable bit CH1 %QK0.3  BIT Position Enable bit CH1
] Position Clear bit CH1 %0X0.4 BIT Position Clear bit CH1
#- Target Duty Cyde CH1 QW1 UINT Target Duty Cyde CH1
3" Target Position or frequency CH1 %0QD1 DINT 5000 Target Position or frequency CH1
" Stop bit CH2 WQX8.0  BIT Stop bit CHZ
"$ Jog Enable bit CH2 %0%8.1 BIT Jog Enable bit CH2
" Jog Direction bit CH2 %%0X8.2 BIT Jog Direction bit CH2
" Position Enable bit CH2 %0%8.3 BIT Position Enable bit CH2
" Position Clear bit CH2 %QX8.4 BIT Position Clear bit CH2
#-"g Target Duty Cyde CH2 QWS UINT 0 Target Duty Cyde CH2
&g Target Position or frequency CH2 %0QD3 DINT 0 Target Position or frequency CH2
*H Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CH1
] Ctrlword Fault bit CH1 FIX0.1 BIT Ctriword Fault bit CH1
k] Positioning Complete bit CH1 %lN0, 2 BIT Positioning Complete bit CH1
b Config Fault bit CH1 %IN0.3 BIT Config Fault bit CH1
- ActualPosition CH1 %ID1 DINT ActualPosition CH1
R ] Pulse Fault bit CH2 %lX8.0 BIT Pulse Fault bit CH2
p CtrlWord Fault bit CH2 %lNg. 1 BIT Ctriword Fault bit CH2
b ] Positioning Complete bit CH2 %%INE. 2 BIT Positioning Complete bit CH2
k] Config Fault bit CH2 %LIN3.3 BIT Config Fault bit CH2
s ActualPosition CHZ %ID3 DINT ActualPosition CH2Z
Figure 4-1-43

4.1.10.3 PWM Mode Instructions

1) Set the CH1 channel of the DF20-M-2PWM module to PWM mode and set the PWM frequency range to
100Hz-6kHz as shown in the figure below.
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@ Device | ﬁ

Startup Parameters

Module IO Mapping

Module [EC Objects

Information

EtherCAT_Master 7 ﬁ DF20_C_FC DF20_M_2PWH X | &
ok Add [ Edit Delete Maove Up Move Down
Line Index:Subindex  Name Value Bit Length  Abort on Error Jump to Line on Err.. Next Line Comment
1 16#8000: 16700 DF20-M-2PWM 2PulseOut Module ID 68 8 E E ] DF20-M-2PWM 2PulseOut Module ID
2 16#41A0:16%01 DF20-M-2PWM Pulse Mode CH1 8 | il o DF20-M-2PWM Pulse Mode CH1
3 16%41A0:16%02 DF20-M-2PWM Motion Mode CH1 Jog ~ |8 |:| |:| o DF20-M-2PWM Motion Mode CH1
4 16#41A0: 16503 DF 20-M-2PWM Ramp Mode CH1 Ramp Enable 8 O O o DF20-M-2PWM Ramp Mode CH1
5 16#%41A0: 16504 DF 20-M-2PWM Direction Mode CH1 Positive 8 O O ] DF20-M-2P\WM Direction Mode CH1
6 16#41A0:16%05 DF20-M-2PWM Signal Type CH1 OpenDrain 8 D D 1] DF20-M-2PWM Signal Type CH1
7 16541A0:16206 DF20-M-2PWM Duty Cyde CH1 Duty cyde disable 8 (] ] 1] DF20-M-2PWM Duty Cyde CH1
8 16#41A0: 16507  DF20-M-2PWM PVWWM FreqRange CH1 | 100Hz~6kHz 8 O O 0 DF20-M-2P\WM PWM Freq Range CH1
3 16#41A0: 16508 DF20-M-2PWM Startup Freq CH1 1000 32 ] O 0 DF20-M-2PViM Startup Freq CH1
10 16#41A0:16503  DF20-M-2PWM Target Freq CH1 10000 32 O O 0 DF20-M-2PWM Target Freq CH1
1 16741A0: 1650A DF20-M-2PWM Ramp Up Time CH1 100 16 O O ] DF20-M-2P\WM Ramp Up Time CH1
1z 16741A0: 16508 DF20-M-2PWMRamp Dn Time CH1 100 16 O E o DF20-M-2PWMRamp Dn Time CH1
13 16#41A0:1650C DF20-M-2PWM Pulse Mode CH2 Pulse/Dir 8 (4] ] 1] DF20-M-2PWM Pulse Mode CH2
12 16%41A0: 16200 DF20-M-2PWM Motion Mode CH2 Jog 8 [ [ o DF20-M-2PWM Motion Mode CH2
15 16#41A0: 16%0E DF20-M-2PWM Ramp Mode CH2 Ramp Enable 8 O O o DF20-M-2PWM Ramp Mode CH2
16 16%41A0: 16%0F DF20-M-2PWM Direction Mode CH2 Positive 8 D D 1] DF20-M-2PVWM Direction Mode CH2
17 16#41A0:16%10 DF 20-M-2PWM Signal Type CH2 OpenDrain 8 D D 1] DF20-M-2P\WM Signal Type CH2
13 16741A0:16%11 DF20-M-2PWM Duty Cyde CHZ Duty cyde disable 8 H il 1] DF20-M-2PWM Duty Cyde CH2
19 16#41A0:16%12 DF20-M-2PWM PWM Freq Range CH2 100Hz~6kHz 8 (] ] 1] DF20-M-2PWM PWM Freq Range CH2
20 16£41A0:16£13  DF20-M-2PWM Startup Freq CH2 1000 32 Fl O 0 DF20-M-2P\WM Startup Freq CH2
21 16#41A0:16%14  DF20-M-2PWM Target Freq CH2 10000 32 ] | 0 DF20-M-2PWiM Target Freq CH2
22 16#41A0:16%15  DF20-M-2PWM Ramp Up Time CH2 100 16 O ] 0 DF20-M-2PVWM Ramp Up Time CH2
23 16#41A0:16%16 DF20-M-2PWM Ramp Dn Time CH2 100 16 O O "] DF20-M-2PWM Ramp Dn Time CH2

Figure 4-1-44

2) Set the PWM output frequency and observe the continuous output of DF20-M-2PWM module pulses on

the oscilloscope, and the number of pulses continues to accumulate.

[ ; Device
Startup Parameters
Module /O Mapping
Module IEC Objects

Information

Figure 4-1-45
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[[) EtherCAT Master | & DF20_C_EC DF20_M_2PWM X Alam
| Find Filter Show all + dh Add FB for 10 Channel... Gao to Instance
Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
" Stop bit CH1 %QXD.0  BIT Stop it CH1
"% Jog Enable bit CH1 %0X0. 1 BIT Jog Enable bit CH1
"% Jog Direction bit CH1 %0X0.2 BIT Jog Direction bit CH1
"% Position Enable bit CH1 %0X0.3 BIT Position Enable bit CH1
K@ Position Clear bit CH1 %0OX0.4 BIT Position Clear bit CH1
=" Target Duty Cyde CHL wqw: umnt o STEP1T Target Duty Cyde CHL
T K@ Target Position or frequency CH1 %QD1 DINT 500 Target Position or frequency CH1
"g Stop bit CH2 SeOX8.0 BIT Stop bit CH2
"% Jog Enable bit CH2 %0X8. 1 BIT Jog Enable bit CH2
" Jog Direction bit CH2 %QX8.2 | BIT Jog Direction bit CH2
"$ Position Enable bit CH2 %0QX8.3 BIT Position Enable bit CH2
" Position Clear bit CH2 %QX8.4 BIT Position Clear bit CH2
-y Target Duty Cyde CH2 QWS UINT 1] Target Duty Cyde CH2
£-" Target Position or frequency CH2 %003 DINT Target Position or frequency CH2
[ ] Pulse Fault bit CH1 %IX0.0 BIT Pulse Fault bit CH1
= Ctrlword Fault bit CH1 %IN0. 1 BIT CirlWord Fault bit CH1
bl Positioning Complete bit CH1 %IX0.2 BIT Positioning Complete bit CH1
b ] Config Fault bit CH1 %IX0.3 BIT Config Fault bit CH1
- ActualPosition CH1 %ID1 DINT ActualPosition CH1
B Pulse Fault bit CH2 %l¥8.0 BIT Pulse Fault bit CH2
] CrlWord Fault bit CH2 Yal¥g. 1 BIT CtrlWord Fault bit CH2
h ] Pasitioning Complete hit CH2 %IX8.2  BIT Pasitioning Complete bit CHZ
S ] Config Fault bit CH2 %IX8.3  BIT Config Fault bit CHZ
=4 ActualPosition CH2 %ID3 DINT ActualPosition CH2
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4.1.11 Single-channel serial communication module usage routine

» This example uses the DF20-C-EC+DF20-M-1COM-232/485/422 topology. During the power-on
phase, the PWR power indicator is always

The module enters working state, the STA status indicator flashes, and the status indicators corresponding to

RS485/422/232 and CUSTOM/MASTER/SLAVE are always on.

>

As shown in Figure 4-1-46, the topology of the routine is scanned on

CODESYS.

Devices ~ & X || ] Device |[] EtherCAT Master | DF20 C_FC DF20_M_1COM_232_485 422 x Alarm
- S i ponen Find Filter  Show all % Al B o 10 Gl G et
=+ 7] Device [connected] (CODESYS SoftMotion Win V3 x64)
= B PLC Logic Giodiic 5 Vikpging Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
=} Application [run] ® Fg Ctriword QWD UTNT 0 Ctriword
i) Library Manager Madule [EC Objects +-Fip Outputlength  %QW1  UNT 0 OutputLength
PLC_PRG (PRG) + iy OutputCount  %QW2  UINT 0 Output Count
=8 Task Configuration et +- " Data Cut0 %8s USINT 0 Dats Cuto
2 EtherCAT_Task (IEC Tasks) _ + g Data Out 1 %QE7 USINT 0 Data Out 1
=558 MainTask (IEC Tasks) H--"g Data Out 2 %%0QB8 USINT 0 Data Out 2
] pLc_prG &g Data Out 3 %QB9 USINT 0 Data Out 3
=¥ [ﬁ EtherCAT_Master (EtherCAT Master) =T Data Qut 4 %QE10 USINT 0 Data Qut 4
= 73§ DF20_C_EC (EtherCAT Coupler) + iy Data Out 5 %QB1l  USINT 0 Data Out 5
DF20_M_1COM_232_485 422 (1 CH Serial Com +-ip Data Out 6 %QB12  USINT 0 Data Out6
Alarm (Alarm Module) + iy Data Out 7 %QB13  USINT 0 Data Out 7
"2 SoftMotion General Axis Pool + "9 Data Out 8 %QB14  USINT 0 Data Out8
+ g Data Out 9 %QB1S  USINT 0 Data Out9
+-Tg Data Out 10 %QB16  USINT 0 Data Out 10
Figure 4-1-46
» Double-click the parameter option to change the configuration options, as shown in the figure below.
Devices > o X [ Device [ [f] EtherCAT Master |’ DF20_C_EC DF20_M_1COM_232_485_422 x| Alarm
=) thatiedz 2 ok add [ Edit Delete Move Up Move Down
I= m Device (CODESYS SoftMotion Win V3 x64)
=Bl PLC Logic Module 1/ Mapping Line Index:Subindex  Mame Value Bit Length
=&} Application 1 16#8000:16%00  DF20-M-1COM-232/485/422 Serial Module ID 16 8
M Library Manager Module IEC Objects 2 16#4060: 16%01 DF20-M-1COM-232/485/422 Port Operation Mode FreeRUM 8
[] PLc_PrG (FRG) 3 16#4060: 16502 DF204Y-1COM-232/485/422 Part Interface RS485 3
= (3 Task Configuration fikgrmaton 4 1624060: 16203 DF20-M-1COM-232/485/422 Port Parity Nane 3
& EtherCAT Task (IEC-Tasks) 5 16#4060:16%04  DF20-M-1COM-232/485/422 Port Databits ahit 3
=g MainTask (IEC-Tasks) 6 16#4060:16%05  DF20-M-1COM-232/485/422 Port Stopbit 1hit 8
8] PLC_PRG 7 16#4060:16%06  DF20+Y-1COM-232/485/422 Port Baudrate 115200bps 8
= m EtherCAT_Master (EtherCAT Master) 8 1624060: 16207 DF 20-M-1COM-232/485/422 Port Custom Baudrate 32
= ﬁ DF20_C_EC (EtherCAT Coupler) 9 1624060: 16208 DF 20-M-1COM-232/485/422 FreeRUN Interval ime(ms) 1 16
[ DF20_M_1COM_232_485_422 (1 CH Serial 0 10 16#4060:16%0A  DF20-M-1COM-232/485/422 Slave ID 1 3
#larm (alarm Module) STE P 11 16#4060:16%10  DF20-M-1COM-232/485/422 Slave Response Delay 0 8
& SoftMotion General Axis Pool 12 16#4060:16%11  DF20M-1COM-232/485/422 Master ChO: Slave ID 0 3
13 16#4060: 16#12 DF 20-M-1COM-232/485/422 Master Ch0: Event Trigger Poll Mode 8
14 16#4060:16%13  DF20-M-1COM-232/485/422 Master ChO: Lost Action Hold Data 3
15 16#4060:16%14  DF20-M-1COM-232/485/422 Master ChO: Operation Code 16 WRITE MULTIPLE HOLDING REGISTERS 8
16 16#4060:16%15  DF20-M-1COM-232/485/422 Master ChO: Reg Addr 0 16
17 16#4060:16%16  DF20-M-1COM-232/485/422 Master ChO: Reg hum 0 16
18 16#4060: 16217 DF20+-1COM-232/485/422 Master ChO: Poll Time 500 16
19 16#4060:16%18  DF20-M-1COM-232/485/422 Master ChO: Poll Delay 100 15
20 16#4060:16%19  DF20-M-1COM-232/485/422 Master ChO: Response Timeout 1000 15
21 16#4060:16%1A  DF20-M-1COM-232/485/422 Master Ch1: Slave ID 0 8
22 16#4060:16#18 DF20-M-1COM-232/485/422 Master Ch1: Event Trigger Poll Mode 8
23 16#4060:16%1C  DF20-M-1COM-232/485/422 Master Ch1: Lost Action Hold Data 3
24 16#4060:16%1D  DF20-M-1COM-232/485/422 Master Ch1: Operation Code 15 WRITE MULTIPLE HOLDING REGISTERS 3
25 16#4060:16%1F  DF20-M-1COM-232/485/422 Master Ch1: Reg Addr 0 16
% 16#4060:16%1F  DF20-M-1COM-232/485/422 Master Ch1: Reg Num 0 16
27 16#4060:16%20  DF204Y-1COM-232/485/422 Master Chi: Poll Time 500 16
28 16#4060:16%21  DF20-M-1COM-232/485/422 Master Ch1: Poll Delay 100 15
2 15#4060:16%22  DF20-M-1COM-232/485/422 Master Ch1: Response Timeout 1000 15
30 16#4060:16#23  DF20-M-1COM-232/485/422 Master Ch2: Slave ID 0 8
3 16#4060: 1624 DF20-M-1C0OM-232/485/422 Master Ch2: Event Trigger Poll Mode 8
32 1624060:16%25  DF20-M-1COM-232/485/422 Master Ch2: Lost Action Hold Data 8
33 1624060: 16226 DF20-M-1COM-232/485/422 Master Ch2: Operation Code 16 WRITE MULTIPLE HOLDING REGISTERS 3
34 16#4060: 16427  DF20-M-1COM-232/485/422 Master Ch2: Reg Addr 0 16
35 16#4060:16%28  DF20-M-1COM-232/485/422 Master Ch2: Reg Num 0 16
3% 16#4060:16%29  DF204Y-1COM-232/485/422 Master Ch: Poll Time 500 16
va 162406015224 DE20M-100M-232/435/422 Master Ch2- Poll Delay 100, 15,

Figure 4-1-47
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4.1.11.1 Free Mode Routine

» Free transparent transmission mode configuration
» For the meaning of configuration data, please refer t03.45.4 Configuration parameter definitionThe

configuration interface of free transparent transmission mode is shown in the figure below.

Devices Lﬁ Device @ Eﬂ)e(_CAT__MastEr ﬁ DFI0_€_FC DF20_M_1COM_233_485_422 X Iz A!arfn
J_] %ﬂtﬁ; DR SR Startup Parameters ok Add [FEdit > Delete & Move Up Movie Down
3 E1) PLC Logic | Madule /0 Mapping Line Index:Subindex  Mame Value
=i} Application | 1 16#8000:16#00  DF20-M-1COM-232/485/422 Serial Module ID 16
m Library Manager Module IEC Objects .4 16#4060:16#01 DF 20-M-1C0OM-232/485/422 Port Operation Mode FreeRUN
3 PLC_PRG (PRG) 3 16#4060: 16702 DF20-M-1C0OM-232/485/422 Port Interface R5485
= (8 Task Configuration SRR 4 16#4060:16403  DF20-M-1COM-232/485/422 Port Perity None
@ EtherCAT _Task (IEC-Tasks) 5 1674060: 16704 DF20-M-1C0M-232/485/422 Port Databits abit
= @ MainTask (IEC-Tasks) [ 16#4060: 16505 DF20-M-1C0M-232/485/422 Port Stopbit 1bit
H PLc_PrE 7 16#9060: 15 £06 DF20-M-1C0M-232/485/422 Port Baudrate 115200bps
- Eﬂ EtherCAT_Master (EtherCAT Master) 8 16#4060: 16207 DF20-M-1C0M-232/485/422 Port Custom Baudrate a
=i DF20_C_EC (EtherCAT Coupler) 9 16#4060:16#08 DF20-M-1C0M-232/485/422 FreeRUNM Interval time(ms) 1
DF20_M_1COM_232_485_422 (1 CH Serial g 10 16#4060:1620A  DF20-M-1COM-232/485/422 Slave ID 1
Alarm (Alarm Module) 11 16#4060: 16#10 DF20-M-1C0OM-232/485/422 Slave Response Delay a
"2 SoftMotion General Axis Pool 12 16#4060:16%11 DF 20-M-1COM-232/485/422 Master Ch0: Slave ID 0

Figure 4-1-48

» In the Run Mode option, configure the mode to FreeRUN mode.

Line Index:Subindex  Mame Value
168000 1600 DF 20-M-1C0OM-232/485/422 Serial Module ID
16#4060: 16%01 DF 20-4M-1C0OM-232/485/422 Port Operation Mode
16#4060: 16502 DF20-M-1COM-232/485/422 Port Interface R5435
16#4060: 16203 DF 20-M-1COM-232/485/422 Port Parity Maone
16%4060: 16504 DF 20-M-1C0OM-232/485/422 Port Databits 8bit
1674060: 16705 DF 20-M-1C0OM-232/485/422 Port Stopbit 1bit
16#4060: 1606 DOF 20-M-1C0OM-232/485/422 Port Baudrate 115200bps
16%4060: 16507 DF 20-4M-1C0OM-232/485/422 Port Custom Baudrate 0

[ R T T S R X R

Figure 4-1-49

» The configuration process data is 1 Ch Serial Gateway FreeRUN.

Devices - & % | [ Device EtherCAT_Master & DF20_C_EC x DF20 M_ICOM_232_ %5422 |  Alarm
= & Untitled2 M
=) Device (CODESYS SoftMotion Win V3 x64) ceea GTIEPY Seleit the Quipivts Select the Inputs
= Bl Fic Logic name STEP3 Type Index Name STEP4 Type Index

Process Data

g . | vl 16#1605 1 Ch Serial Gateway FreeR | Iv| 1641A05 1 Ch Serial Gateway Fr
= £ Application |

Ctriword UINT  1657000:16%01 StateWord UINT  1646000:16%01
i) Library Manager Startup Parameters
= Output Length UINT 00:16%02. Input Length UINT 16%6000:16%#02
[8] pLc_PrG (PRG)
Output Count UINT 00:16%03 Input Caunt UINT  16#6000:16%03
= (38 Task Configuration Lag i i
Data Out 0 USINT  1647000:16%04 Date In 0 USINT  1646000:16%04
% EtherCAT Task (IEC-Tasks) EtherCAT IEC Objects
s ) DataQut 1 USINT 16%7000:16%05 Dataln1 USINT 16#6000:16#05
=g MainTask {IEC-Tasks)
Data Out 2 USINT 1657000:16%06 Dataln2 USINT 16£6000:16206
& pic pre Status
Data Out3 USINT 00:16#07 DataIn3 USINT 16#6000:16#07

= (i EtherCAT Master (EtherCAT Master)

STEP1 Infarmation Data Out 4 USINT

| Data OutS USINT  1657000:16209 DataIn§ USINT  16#6000:16209
DF20_M_1COM_232_485_422 (1CH Serial |

00:16508 DataIn4 USINT  16%6000:16%08

Data Out 6 USINT 167000:16%04 DataIn 6 USINT 16£6000:1604A
Alarm (Alarm Module)
Data Qut 7 USINT 16%7000:16¥08 Dataln7 USINT 16%6000:16%0B
"3 SoftMotion General Axis Pool
Data Out 8 USINT  16#7000:1620C DataInd USINT  1656000:1650C
Data Out 3 USINT 16270 =00 Dataln USINT 16%6000:1620D

Data Qut 10 USINT  1627000:16%0E Data In 10 USINT  1626000:160E
Dsta Out 11 USINT  1657000:1620F Data In 11 USINT  1626000:1650F
Data Out 12 USINT  1627000:16210 Data In 12 USINT  1626000:16510
Data Out 13 USINT  16%7000:16%11 DataIn 13 USINT  16%6000:16%11
Data Out 14 USINT  1657000:16212 Data In 14 USINT  1626000:16512
Data Out 15 USINT  16%7000:16%13 DataIn 15 USINT  16%6000:16%13
Data Qut 16 USINT  16%7000:16%14 DataIn 16 USINT

Data Out 17 USINT 00:16215 Data In 17 USINT

Data Out 18 USINT  16%7000:16%16 Data In 18 USINT  1626000:16%16
Data Out 19 USINT  16%7000:16%17 Data In 18 USINT  16#6000:1617
Data Out 20 USINT  1657000:16218 Data In 20 USINT  1626000:16518
Data Out 21 USINT  16%7000:16%19 Data In 21 USINT  16%6000:16%19
Data Qut22 USINT  1627000:16%1A Data In22 USINT  16#6000:16% 1A
Data Out 23 USINT  16#7000:16218 Data In 23 USINT  16#6000:16%1B
Data Out 24 USINT  16#7000:16%¥1C Data In 24 USINT  16%6000:16%1C
Data Out 25 USINT  16%7000:16%1D Data In 25 USINT  1626000:16#1D
Data Out 26 USINT  1627000:1651E Data In 26 USINT  1626000:161E
Data Out 27 USINT  16%7000:1621F Data In 27 USINT  16#6000:16%1F
Data Qut 26 USINT  1657000:16220 Data In 28 USINT  16#6000:16520
Data Out 28 USINT  1647000:16521 Data In 29 USINT  1646000:1621
Data Out 30 USINT  16%7000:16222 Data In 30 USINT  16#6000:16%22
Data Qut 31 USINT  16%7000:16%23 Data In 31 USINT  16#6000:16%23
Data Out 32 USINT Data In 32 USINT  1626000:16524
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Figure 4-1-50

» Click o Log in to the device again, download the parameters and run it.

File Edit View Project Build Online Debug Tools Window Help

EEA-ICIERE Y AT T T R RN

Application [Device: PLC Logic] ~

¥ [)n %62 o= ¢

STEPT STEP2

Devices v 8 X|| [ Devie [ EtherCAT_Master i DF20_C_FC DF20_M_1COM_232_485_422 x| Alarm
el e = Filter Show all
5 : ] Startup Parameters liter ow a
=[] Device (CODESYS SoftMotion Win V3 x64) 2
- i I . Variable Mapping Channel Address  Type
20 pLC Logic | —— pping yp
i i i
= 5:5' Application e Ctrlword SRQWO UINT
> + L3
m Library Manager Module IEC Objects E | Output Length QW1 UINT
i 5K
PLC_PRG (PRG) +-"g Qutput Count %QW2  UINT
: Information r
= (&8 Task Configuration +-"g Data Out 0 %QBs USINT
F
H er _lasi -la: - 3 [V}
8 EtherCAT Task (IEC-Tasks | - "g Data Out 1 B7 USINT
. 3 3
= aln | & -la 3 L
& MainTask (IEC-Tasks + "y Data Out 2 B3 USINT
L3
& PLC_PRG 3@ Data Out 3 QB3 USINT
L4
= m EtherCAT_Master (EtherCAT Master) g Data Out 4 %QE10 USINT
K
= &% DF20_C_EC (EtherCAT Coupler) #-Tg Data Out 5 %QB11  USINT
< L3
DF20_M_1COM_232_485_422 (1 CH Serial O e Data Out 6 %0B12  USINT
i L3
Alarm (Alarm Module) E ] Data Out 7 %RQB13 USINT
. o L3
: 2 SoftMotion General Axis Pool CE | Data Out 8 %QB14 USINT
K
3 [V}
- "g Data Out 9 B15  USINT
Figure 4-1-51
Variable Mapping  Channel Address Type | CurrentVal.. Prepared Value Unit Description | Variable  Mapping Channel Address | Type  CurrentVal.. Prepared Value Unit | Description
+ K‘ CtriWord QW0 UINT L] Ctriword -y StateWord SeIW0 UINT 3 StateWord
+-"g Cutput Length BOW1L UINT 0 Output Length e ] Input Length SAIW1 UINT 0 Input Length
+ "y Output Count %QW2 UINT 0 Output Count £ 4 Input Count W2 UINT 0 Input Count.
* K@ Data Qut 0 %QB6 USINT 0 Data Out0 Ho Ay DataIn0 %lBE USINT 0 DataIn0
+ K‘@ Data Qut 1 Y%QB7 USINT o Data Out 1 - DataIn1 Y%IB7 USINT 0 Dataln1
i K‘ Data Out 2 QB8 USINT L] Data Out 2 EE ] Dataln2 %%IB8 USINT 0 Dataln 2
+ K” Data Out 3 %089 USINT o Data Out 3 ] DataIn 3 %IBY USINT 0 Dataln 3
+ K” Data Out 4 %QB10 USINT L] Data Out 4 £ b DataIn4 %IB10 USINT 0 Dataln 4
+ K‘ Data Out 5 %QB11 USINT 0 Data Out 5 H- DataIn 5 SeIB11 USINT 0 Dataln 5
£ K@ Data Out 6 %0QB12 USINT 1] Data Out 6 * *’ DataIné %IB12 USINT ] Dataln6
+ K‘? Data Qut 7 %QB13 USINT o Data Qut 7 * k] DataIn7 %IB13 USINT 0 Dataln 7
*® K@ Data Qut 8 %QB14 USINT 0 Data Qut3 e ] DataIn8 %IB14 USINT 0 Dataln 8
* K@ Data Out & %QEB15 USINT o Data Out 9 -y DataIng %IB15 USINT 0 Dataln 9
i K‘ Data Out 10 %QB16 USINT L] Data Out 10 EE ] DataIn 10 S%IB16 USINT 0 DataIn 10
+ K” Data Out 11 %QB17 USINT o Data Out 11 ] Dataln 11 %IB17 USINT 0 DataIn 11
+ K” Data Cut 12 %QB18 USINT o Data Out 12 £ b DataIn 12 %IB18 USINT 0 Dataln 12
+ K@ Data Out 13 %QB19 USINT 1] Data Out 13 * b DataIn 13 %lB19 USINT 0 Dataln 13
e K@ Data Cut 14 Y%QB20 USINT 0 Data Out 14 e ] DataIn 14 %lB20 USINT 0 DataIn 14
+ K‘? Data Cut 15 %QB21 USINT 0 Data Qut 15 * k] DataIn 15 %IB21 USINT 0 Dataln 15
* K@ Data Qut 16 %QB22 USINT 0 Data Qut 16 e ] DataIn 16 %lB22 USINT 0 Dataln 16
+ K” Data Out 17 %QB23 USINT L] Data Out 17 - DataIn 17 %IB23 USINT 0 DataIn 17
i K‘ Data Cut 18 %0824 USINT L] Data Out 18 B R DataIn 18 %IB24 USINT 0 Dataln 18
+ K” Data Out 19 %QB25 USINT o Data Out 19 ] DataIn 19 %IB25 USINT 0 DataIn 19
+ K‘ Data Qut 20 Q626 USINT 1] Data Out 20 H 1‘9 Data In 20 %IB26 USINT o Data In 20
+ K@ Data Out 21 %0QB27 USINT 1] Data Out 21 + *’ DataIn 21 %IB27 USINT 0 Dataln 21
e K@ Data Out 22 %QB28 USINT o Data Out 22 e ] DataIn 22 %lB28 USINT 0 Dataln 22
+ K‘? Data Out 23 %QB29 USINT o Data Qut 23 * k] Data In 23 %lB29 USINT 0 Dataln 23
*® K@ Data Out 24 %QB30 USINT 0 Data Out 24 EEh ] DataIn 24 %IB30 USINT 0 DataIn 24
+ K” Data Cut 25 %QB31 USINT L] Data Out 25 E ] DataIn 25 %IB31 USINT 0 Data In 25
i K‘ Data Out 26 %QB32 USINT L] Data Out 26 & b DataIn 26 %IB32 USINT 0 DatalIn 26
+ K” Data Cut 27 %QB33 USINT o Data Out 27 ] DataIn 27 %IB33 USINT 0 DataIn 27
+ K’@ Data Out 28 %0QB34 USINT 1] Data Out 28 & *’ Data In 28 %IB34 USINT o Data In 28
+ K@ Data Qut 29 Y%QB35 USINT 0 Data Out 29 . ) DataIn 29 %IB35 USINT 0 DataIn 29

Figure 4-1-52

» Description of process data in free transparent transmission mode.
Output Data

name length meaning
CtrlWord 2Byte Control Word
OutputLength 2Byte Send data length

OutputCount 2Byte Send data sequence

number
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DataOut 0-39 40Byte Send data content

» As shown in the table above, OutputLength is the length of the data to be sent, DataOut 0-39 is the data

to be sent, and OutputCount

Assigning a new value can activate a single transmission, and the PLC program can periodically accumulate

OutputCount to achieve fixed periodic transmission.

Input Data
name length meaning
StateWord 2Byte Status word
InputLength 2Byte Receive data length
InputCount 2Byte Receive data sequence
number
Dataln 0-39 40Byte Receive data content

» As shown in the table above, receiving data is similar to sending data. InputLength indicates the length
of the received data, and Dataln 0-39 indicates the length of the received data.

Valid data, InputCount indicates the sequence number of the currently received data frame (accumulated

value). Users can determine whether a new data frame has been received based on whether the current

InputCount value is updated, and the length of the received new data frame can be determined by

InputLength.

» CtrlWord command table.

Command Value | Command Name meaning
16#00A1 CONFIGUREPORT | Configuration Commands
Free mode write data
16#00C1 WRITEFreeRUN
command
Free mode read data
16#00C2 READFreeRUN

command

» CtrlWord writes 193 (0x00C1) to configure the module into send mode.
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Fle Edit View Project Build Online | Debug | Tools Window Help
Bl & v o= § B 44 5Ld » Start F5 on [Device: PLC Logic] -~ % ‘% y @ [[EFECs % | = =
m Stop Shift+Fa
Single Cydl Ctrl+F5 E Ty T 5
Devices g eace L & DF20_C_EC DF20_M_1COM_232_485_422 x|  Alarm
= pngtted? iffl New Breakpoint.. = = = =
; : Filter Show all -
=3[ Device [connected] (CODESYS SoftMotion Win LTI Mew Data Breakpoint... =
=2l PLC Logic iy Edit Breakpoint.. riable Mapping Channel Address  Type Current Val.. Prepared Value
= @ Application [run] Toggle Breakpoint Fg g Ctrlword SLQWO UINT ] 193
m Library Manager ' Disable Breakpoint ] Output Length SRQW 1 UINT ]
~[E] PLc_prG PRE) @ Enable Breakpoint r@ Output Count QW2 UINT 0
b= @ Task Configuration . ] Data Qut 0 %QB6 USINT 0
|,Z Step Over Fi10 9
@ EtherCAT Task (IEC-Tasks) .. <t i 8 ] Data Qut 1 %QB7 USINT 0
o tep Into F
= @ MainTask {IEC-Tasks) " '@ Data Qut 2 %088 USINT 0
Step Out Shift+F10 =
& PLC_PRG (] Dats Out 3 %GRS USINT O
Run to Cursor 3
= m EtherCAT_Master (EtherCAT Master) ] Data Out 4 %0B 10 USINT 0
"
=3¢ DF20_C_EC (EtherCAT Coupler) SeuNed Srlement & Data Out 5 %QB11  USINT D
DF20_M_1COM 232 485 422(1| &  Show Next Statement STEPZ2 (] Datz Out 6 %OB12  USINT 0
Alarm {Alarm Module) Wik= Valoes Ctrl+F7 @ Dats Qut 7 %QB13 USINT 0
‘2 SoftMotion General Axis Pool Force Values 7 K@ Data Qut 8 %0QB 14 USINT 0
Data Out9 %0B 15 USINT 0
Unforce Values Alt+F7 K@ s "
Data Cut 10 B 16 USINT 0
=  Toggle Flow Control Mode x@ i it
£ Data Qut 11 %QB17 USINT 0
Core Dump (S 5
] Data Qut 12 %QE 18 USINT 0
Display Made [ ] Data Out 13 %QB19  USINT O
Check Memory for Active Application T Data Out 14 %QB20 USINT O
Create PLC Crash Report i Data Out 15 %QB21  USINT O

Figure 4-1-53
» Output Length sets the transmission length to 3, Data Out 0 writes the transmission data 01, Data Out 1
writes the transmission data 02, Data Out

2 Write send data 03.

Fle Edit View Project Buld Online | Debug | Tools Window Help
D &S By @ ¥ 45 » Start 5 on [Device: PLC Lagic] - “C &8 , m * =
m Stop Shift+F8
Single Cycl, Ctrl+F5 1 == e
Devices PgIEET A ‘¢ DF20 CEC ~  DF20_M_1COM_232 485 422 x Alarm
=15 thtted? Wl New Breakpoint... =
g s Filter Show all + gk Add FB for 10 Channe
= 3 [) Device [connected] (CODESYS SoftMotion Win 1/l New Data Breakpoint... R—
= [l PLC Logic T Edit Breakpaint.. iable Mapping Channel Address Type  CurrentVal.. Preparsd Value Unit Description
=i} Application [run] Toggle Breakpoint 2] K Ctriword %QW0 UINT 193 Cirlword
i) Library Manager D Disable Breakpoint Fo Outputlength  %QW1  UNT 0 Output Length
PLC_PRG (PRG) ®  Enable Breakpoint Fie OutputCount  %QW2Z  UINT 0 Output Count
= [£3 Task Configuration =l — . Fg Dsta Out 0 %085 USINT 0 1 Dats Out0
[= Step Over F10 L
& EtherCAT_Task (IEC-Tasks) || i i L] Data Out 1 %QB7  USINT 0 2 Data Out 1
ep Into
=T3¢ MainTask (IEC-Tasks) " e -y —— i Data Out 2 %088 USINT 0 3 Data Out 2
te| U nift+F10
) PLC_PRG B e Data Out 3 %0BS USINT 0 Data Out 3
Run to Cursor L STEP1
=3 [ EtherCAT Master (EtherCAT Master) h L] Data Out 4 %0B10  USINT 0 Data Out 4
=% DF20_C_EC (EtherCAT Coupler) S NeSmement ) Data Out § %QB11  USINT 0 Datz Out §
DF20_M_1COM 232 485 422(1| @  Show Next Statement STEP2 Fo Datz Out & %QB12  USINT 0 Data Out&
Alarm (Alarm Moduie) e Ctrlerr (] Data Out 7 %QB13  USINT 0 Data Out 7
"% SoftMotion General Axis Pool ey - K@ Data Out 8 %QB14  USINT 0 Data Out3
SR A K@ Data Out %QB1S  USINT 0 Data Out9
Data Out 10 B16  USINT D Data Out 10
= Toggle Flow Control Mode Ad kit
I o L) Data Out 11 %QB17 USINT o Data Out 11
ore Dum, »
P Fio Data Out 12 %0B18  USINT 0 Data Out 12
Display Mode vy Dats Out 13 %0B18  USINT 0 Datz Out 13
Check Memory for Active Application Fg Datz Out 14 %QB20  USINT 0 Data Out 14
Create PLC Crash Report ) Data Out 15 %0QB21 USINT 0 Data Out 15

Figure 4-1-54
»  Set Output Count to 1 and send data to the serial port assistant, as shown in the figure below.

Send data once.
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Fle Edit View Project Build Online | Debug | Tools Window Help
BEdE &« b B R X #4040 Start F5 on [Device: PLC Logic] -~ “¢ & |, g = | o
m Stop Shift+F8
Devices SingleCydle Gk & DF20_C_EC DF20_M_1COM_232_485 422 X Alarm
= G Untitled? il New Breakpoint... -
Filt ~ &b Add FB for IO Channel
= [ Device [connected] (CODESYS SoftMotion Win &l New Data Breakpoint... fialy Show al X il il
= Bl PLC Logic Edit Breakpoint. iable Mapping Channel Address  Type Current Val.. Prepared Value Unit Description
=-{} Application [run] Toggle Breakpoint Fa 7 Cirlward %QWO  UINT 193 Cirivard
i) Library Manager Disable Breakpoint Mg Outputlength  %QW1 UINT 3 STEP1 Output Length
PLC_PRG (PRG) ® Enable Breakpoint Fe OutputCount  %QW2  UINT 0 1 Output Count
= (&8 Task Configuration T - 'y Data Out 0 %QB6 USINT 1 Data Out 0
& EtherCAT Task (ECTasks) | 5‘ s ; o Data Out 1 %QB7  USINT 2 Data Out 1
top Into F
=3 ¢ MainTask (IEC Tasks) . P & L ) Data Out 2 %QBS USINT 3 Data Out 2
it t hift+F10
& pLe PR " o ' ] Data Out 3 %QB9 USINT 0 Data Out 3
= () EtherCAT Master (EtherCAT Master) Runto Surs Fig Dats Out 4 %0810 USINT 0 Data Out 4
=% DF20_C_EC (EtherCAT Caupler) SeUNE Stateineht Ty Data Out 5 %QEl1l  USINT 0 Data Out §
DF20_M_ICOM_232 485 422 (1| &  Show Next Statement ST E PZ Fg Data Out 6 %QB12 USINT 1] Data Out &
Alarm (Alarm Moduie) T S # Data Out 7 %QB13  USINT 0 Data Out 7
"4 SoftMotion General Axis Poal 3 Data Out8 %QB14  USINT 0 Data Out8
Force Values =]
i AR e Data Out 3 %QB15  USINT 0 Data Out 3
"
A e Hed Copttol M : Data Out 10 %QBl6  USINT 0 Data Out 10
iy , [ Data Out 11 %QB17  USINT 0 Data Out 11
ore Dum
i o Data Out 12 %QB13  USINT 0 Data Out 12
Display Mode v My Data Out 13 %QE1S  USINT 0 Data Out 13
Check Memory for Active Application L Datz Out 14 %QB20  USINT 0 Data Out 14
Create PLC Crash Report ] Datz Out 15 %QB21  USINT 0 Data Out 15
Figure 4-1-55
» The data received by the PC is shown in the figure below.
& 0-ComTool V2.1.0 - o X
XA A LEM BEN(H) ¢ RIE0D) 0-ComToolFHEHE FiBStar
2O8E
WOs
B o
ikt
1
& | simsn
i
Omscii Orex
B g
O ER&E &%
s 1000 (3] us
ARER [ ~| A B
COM4: 115200, 8, None, 1 EEiHH 2 R 1 frames TX: 0 frames I8 %
Figure 4-1-56
» CtrlWord writes 194 (0x00C2) to configure the module into receive mode.
File Edit View Project Build Online | Debug | Tools Window Help
S &« o 4 (=R R p Start F5 on [Device: PLC Logic] ~ - »5 e I iz o HE|=
m Stop Shift+F8
Single Cycle Ctrl+F5 S 3
| Devices chaba & DF20 C EC DF20_M_1COM_232_485 422 X Alarm
=9 uhnbtied2 & New Breakpoint... =
z Filter Sh I - Add FB for 10 Channel
=43 [ Device [connected] (CODESYS SoftMotion Win| &l Mew Data Breakpoint. o & Add FB for 10 Channel
=B ric Logic T Edit Breakpoint.. iable Mapping Channel Address  Type Current Val.. Prepared Value Unit Description
=} Application [run] Toggle Breakpoint Fo i Ciriword %QWD UINT 193STEP 1| 14 | CirlWord
i) Library Manager Disable Breakpoint r& Outputlength  %QWL1  UINT 3 Output Length
PLC_PRG (FRG) ® Enable Breakpoint £] Output Count %QW2  UINT 1 Output Count
= (#8 Task Configuration - - o Data Out 0 %GBS USINT 1 Data OutD
tep Owver F10
2 EtherCAT Task (IEC Tasks) & o £ Data Out 1 %QET USINT 2 Data Out 1
tep Into F
=435 MainTask (IEC-Tasks : §] Data Out 2 %0QB8 USINT 3 Dats Out 2
el Step O
tep Out
& rc_pre £ Data Out 3 %0QBY USINT D0 Data Out 3
Run to Cursor 3
> m EtherCAT_Master (EtherCAT Master) (] Data Out 4 %QB10 USINT 1] Data Out 4
Set Next Stat it
=% DF20_C_EC (EtherCAT Coupler) SheEeneen ] Data Out 5 %QB1L  USINT 0 Data Out 5
DF20_M_1COM_232_485 422 (1| &  Show Next Statement STE P2 ) Data Out6 %QB12 USINT 0 Datz Quté
Alarm (Alarm Module) I Write Values Cirl+E7 l £ Data Out 7 %QB13 USINT 0 Data Out 7
‘3 SoftMotion General Axis Pool Forae Malies; 7 L Data Out 8 %0B14 USINT 0 Data Out 8
"
L] Data Out9 %QB1S  USINT 0 Data Out9
Unforce Values Alt+F7
M Data Out 10 %QB15  USINT 0 Data Out 10
=~ Toggle Flow Control Made b
{1 Data Out 11 %QB17  USINT 0 Data Cut 11
Core Dump 1l
L] Data Out 12 %QB18  USINT D Data Qut 12
Display Mode v e Data Out 13 %QB19  USINT 0 Data Qut 13
Check Memory for Active Application €] Data Out 14 %QB20  USINT 0 Data Out 14
Create PLC Crash Report i2 Data Out 15 %0QB21 USINT O Dats Out 15

Figure 4-1-57

» PC sends 01 02 03 04 through the serial port assistant, and the card input data is as shown in the figure,
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which is consistent with the actual data.

Startup Parameters

Madule I/O Mapping

Module IEC Objects

Information

| Find Filter Show all + d Add FB for IO Channe
Variable Mapping Channel Address  Type Current Val.. Prepared Value Unit Description
E StateWord FelWO UINT 3 StateWord
i H Input Length BaIW 1 UINT 4 Input Length
*j' B Input Count eI 2 UINT 2 Input Count
- My DataIn0 YolBG USINT 1 DataIn0
H- 49 Dataln 1 %IB7 USIMT 2 Dataln 1
* B DataIn 2 %IB8 USINT 3 DataIn 2
. Dataln 3 %lB9 USINT 4 Dataln 3
+ R Data In 4 %IB10 USINT 0 Data In 4
+ Ay DataIn 5 %lB11 LISINT 0 DataIn 5
& ] DataIno lB12 USINT 0 DataIno
+o 4 DataIn7 %IB13 USINT O DataIn7
i | DataInd %lB14 USINT 0 DataInd
H- 4 Dataln9 YlB15 LISIMNT 0 DataIn9
* H Data In 10 %lB16 USIMT 0 Data In 10
E DataIn 11 %IB17 USINT 0 DataIn 11
e H Data In 12 %lB 15 USINT 0 Data In 12
He 4 DataIn 13 %IB19 USINT 0 DataIn 13
+o Ay Data In 14 YelB20 LISINT 0 Data In 14

Figure 4-1-58

4.1.11.2 Modbus RTU Master Example

» Modbus RTU Master Configuration

» For the meaning of configuration data, please refer t03.45.4 Configuration parameter definition, the

configuration interface of Modbus RTU Master mode is shown in the figure below.

Devices

~ 3

x @ Deviee

=43 Untitled?

PLC Logic

= £} Application
i) Library Manager
[5 Pc_prG (PRE)

= (&8 Task Configuration

& pic_PRG

= [ Device (CODESYS SoftMation Win V3 x64)

8 EtherCAT_Task (IEC-Tasks)
= g8 MainTask (IEC-Tasks)

Madule J/0 Mapping

Module IEC Objects

Information

= [ EtherCAT _Master ([EtherCAT Master)
=& DF20_C_EC (EthercaT Couplen S T EP 1
Alarm (larm Modue)
"3 SoftMotion General Axis Pool

EtherCAT_Master = DF20_C_EC DF20_M_1COM_232_485_422 X Alarm
STEP2 deadd [AEdt X Delet= & MoveUp @ MoveDown
) Line Index:Subindex  Name Value Bit Length
1 16#8000: 1600 DF 20-M-1COM-232/485/422 Serial Module ID 16 8
2 16#4060: 16 #01 DF20-M-1COM-232/485/422 Port Operation Mode Modbus RTU Master 8
3 16#4060:16#02 DF20-M-1C0M-232/485(422 Port Interface RS485 8
£ 4 16#4060:16#03 DF20-M-1COM-232/485/422 Port Parity None 8
5 16%4060: 16504 DF20-M-1COM-232/485/422 Port Databits 8bit 8
3 16#4060: 16#05 DF20-M-1COM-232/485/422 Port Stopbit it 8
7 16#4060: 1606 DF20-M-1COM-232/485/422 Port Baudrate 115200bps 8
8 16#4060: 16 #07 DFZUM—].CDM—ZBE /485/422 Port Custom Baudrate 0 32
9 16#4060: 16#08 DF20-M-1COM-232/485(422 FreeRUN Interval time(ms) 1 16
10 1624060: 16 *0A DF20-M-1COM-232/485/422 Slave ID 1 8
11 16#4060:16#10 DF20-M-1COM-232/485/422 Slave Response Delay o 8
12 16#4060:16%11 DF20-M-1COM-232/485/422 Master Ch0: Slave ID 0 8
13 16#4060: 16 %12 DF20-M-1C0M-232/485/422 Master Ch0: Event Trigger Pol Mode 8
14 16#4060:16#13 DF20-M-1C0M-232/485(422 Master Ch0: Lost Action Hold Data 8
15 16#4060: 16514 DF20-M-1COM-232/485/422 Master Ch0: Operation Code 16 WRITE MULTIPLE HOLDING REGISTERS 8
16 16#4060:16%15 DF20-M-1COM-232/485/422 Master Ch0: Reg Addr o 16
17 1624060:16%16 DF20-M-1C0OM-232/485/422 Master Ch0: Reg Num o 16
18 16#4060: 16 %17 DF20-M-1C0M-232/485/422 Master Ch0: Poll Time 500 16
19 16#4060:16#18 DF20-M-1C0M-232/485(422 Master Ch0: Poll Delay 100 16
20 16%4080:16%19 DF20-M-1COM-232/485/422 Master Ch0: Response Timeout 1000 16
21 16#4000: 16%1A DF20-M-1COM-232/485/422 Master Ch1: Slave ID o 8
pra 16#4060:16% 1B DF20-M-1COM-232/485/422 Master Ch1: Event Trigger Pol Mode 8
23 16#4060: 16 #1C DF20-M-1COM-232/485/422 Master Ch1: Lost Action Hold Data 8
24 16#4060:16# 1D DF20-4M-1C0M-232/485(422 Master Ch1: Operation Code 16 WRITE MULTIPLE HOLDING REGISTERS 8
25 16%4060: 16 % 1E DF20-M-1COM-232/485/422 Master Ch1: Reg Addr o 16
2% 16#4060: 165 1F DF20-M-1COM-232/485/422 Master Ch1: Reg Num 0 16
27 16#4060: 16520 DF20-M-1COM-232/485/422 Master Ch1: Poll Time 500 16
28 16#4060: 1621 DF20-M-1COM-232/485/422 Master Ch1: Poll Delay 100 16
Pl 16#4060: 16#22 DF20-M-1C0M-232/485(422 Master Ch1: Response Timeout 1000 16
30 16#4060:16#23 DF20-M-1COM-232/485/422 Master Ch2: Slave ID o 8
31 16#4060: 16524 DF20-M-1COM-232/485/422 Master Ch2: Event Trigger Poll Mode 8
32 16#4060:16£25 DF20-M-1COM-232/485/422 Master Ch2: Lost Action Hold Data 8
<] 16#4060:16#26 DF20-M-1C0OM-232/485/422 Master Ch2: Operation Code 16 WRITE MULTIPLE HOLDING REGISTERS 8
34 16#4060: 16#27 DF20-M-1C0M-232/485/422 Master Ch2: Reg Addr 0 16
35 16#4060:16#28 DF20-M-1COM-232/485/422 Master Ch2: Reg Num o 16
ES 16#4060:16%29 DF20-M-1COM-232/485/422 Master Ch2: Poll Time 500 16
7 J624050: 18224 DE20M-1C0M-232/435/422 Master Ch2: Poll Diela; 400, 16,

Figure 4-1-59
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» Configure the process data to 1 Ch Serial Gateway Master.

V% DF20_C_EC X DF20_ M_ICOM_232 485 422 | Alarm

Devices ~ 2 X | @ Devie | [ EthercaT Mester
=5 United? =
= () Device (CODESYS Softhotion Win V3 x64) el Select Uie OWB 0 Select the Inputs
= B0 P Logic Type Index

Name Type Index

Startup Parameters

= Application
(i) Library Manager
- [B] pLc_PrG (RG)
= [ Task configuration
% EtherCAT Task (IEC-Tasks)
= & MainTask (IEC Tasks)
&) pic_pre Status
=[] EtherCAT Master (EtherCAT Master)
T
STEP1 DF20_M_1COM_232_485_422 (1 CH Sef |
Alarm (Alarm Module)
" Softiotion General Axis Pool

Log

EtherCAT IEC Objects

Information

18

Dt 7

STEP3 1CI|Serii|Gat!wi' Taster ]

Data I 19

e A e L

CtriWord UINT 16%7001:16%01 StateWord UINT 1626001

Reserve UINT 16¥7001:16%02 Read Data Length UINT 1676001: 165

Select Channel UINT 1657001:16%03 Active Channel UINT 16%6001:16%03

DataOut 0 UINT 1657001:16%04 Dataln 0 UINT 1656001:16%04

DataOut9 UINT 1657001:16=0D Dataln g UINT

Data Out 10 UINT 16¥7001:1650E Dataln 10 UINT

Data Out 15 UINT 16#7001:16%13 Data In 15 UINT 16%6001:16%13

DataOut 19 UINT 1657001:16%17 Dataln 1% UINT 1656001116517
Figure 4-1-60

The parameters of ChO~Chl1 can be configured according to the communication format of the slave
device to be communicated. Different function code read and write operations can be performed on 12
slaves with different IDs. The addresses are 1~12 respectively:

Addresses 1-3 are shown below, and addresses 4-12 have the same configuration structure.

Line
12
v 5 |
14
15
16
17
13
15
20
o |
22
23
24
25
20
27
28
i )
30
31
32
33
M
35
35
- 37
33

Index:Subindex
167#4060: 16511
16#4060:16%12
16#4060:16%13
16+4000: 16514
1674060: 167515
16#4060: 16%16
16#4060: 16#17
1674060: 167138
16+4060: 16519
16#4060: 16%1A
16:#4060: 16#1B
1674060: 165 1C
16#4060: 16%1D
16#4060: 16%1E
16#4000:16%1F
1674060: 16520
16#4060: 16%21
16#4060: 16522
1674060: 16723
1674060: 16524
16#4060: 16525
16:#4060: 16#26
1674060: 16227
1674060: 16523
16#4060: 16529
1674000:1672A
1674060: 16528

Mame

DF20-M-1C0OM-232/485/422 Master ChO:
DF20-M-1C0OM-232/485/422 Master ChQ:
DF20-M-1COM-232/485/422 Master Chi:
DF20-M-1C0OM-232/485/422 Master ChQ:
DF20-M-1C0OM-232/485/422 Master ChQ:
DF20-M-1C0OM-232/485/422 Master ChQ:
DF20-M-1COM-232/435/422 Master ChD:
DF20-M-1C0OM-232/485/422 Master Ch0:
DF20-M-1COM-232/485/422 Master ChQ:
DF20-M-1COM-232/485/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch1l:
DF20-M-1C0OM-232/485/422 Master Ch1
DF20-M-1C0M-232/435/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch1:
DF20-M-1COM-232(435/422 Master Ch1:
DF20-M-1C0OM-232/485/422 Master Ch2:
DF20-M-1C0OM-232/485/422 Master Ch2:
DF20-M-1COM-232/485/422 Master Ch2:
DF20-M-1C0OM-232/435/422 Master Ch2:
DF20-M-1C0OM-232/485/422 Master Ch2
DF20-M-1C0OM-232/485/422 Master Ch2
DF20-M-1COM-232/485/422 Master Ch2:
DF20-M-1COM-232/485/422 Master Ch2:
DF20-M-1C0OM-232/485/422 Master Ch2:

Slave ID

Event Trigger
Lost Action
Operation Code
Feqg Addr

Reg Mum

Poll Time

Foll Delay
Response Timeout
Slave ID

Event Trigger
Lost Action

: Operation Code
: Reg Addr

Reg Mum

Poll Time

Pall Delay
Response Timeout
Slave ID

Ewvent Trigger

Lost Action
Operation Code

: Reg Addr
+ Reg Mum

Pall Time
Poll Delay
Response Timeout

Figure 4-1-61
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Value

i

Poll Mode

Hold Data

16 WRITE MULTIPLE HOLDING REGISTERS
0

0

500

100

1000

1}

Poll Mode

Hold Data

16 WRITE MULTIPLE HOLDING REGISTERS
0

0

500

100

1000

0

Poll Mode

Hold Data

16 WRITE MULTIPLE HOLDIMG REGISTERS
0

0

500

100

1000

Bit Length

8

T
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Among them, ch2 and ch3 are set to a slave address of 0x03 at the same time, and the holding register

of the slave station is written. The writing range is 0~20 and 20~40. This flexible configuration can read and

write a maximum of 12ch*20word data to the same slave station.

Line Index:Subindex
30 16#4060: 16#23
3 16#4060:16%24
32 16#4060: 16#25
33 16#4060: 16#26
34 16#4060: 16527
35 16#4060: 16# 28
36 16#4060: 16529
37 16#4060: 1624
38 16#4060: 16#28
» 16#4060:16%2C
40 16#4060: 16#20
41 16#4060: 16#2E
42 16+#4060: 16%2F
43 16#4060: 1630
44 16#4060: 16#31
45 16#4060: 16532
46 16#4060: 16#33
47 16#4060: 16#34

Name

DF204-1COM-232/485/422 Master Ch2:
DF20--1C0OM-232/485/422 Master Ch2:
DF20-M-1COM-232/485/422 Master Ch2:
DF20--1C0OM-232/485/422 Master Ch2:
DF20-4-1C0OM-232/485/422 Master Ch2:
DF20-M-1COM-232/485/422 Master Ch2:
DF20-M-1C0M-232/485/422 Master Ch2:
DF20-M-1C0OM-232/485/422 Master Ch2:
DF20-M-1C0OM-232/485/422 Master Ch2:
DF20--1C0OM-232/485/422 Master Ch3:
DF20-M-1C0OM-232/485/422 Master Ch3:
DF20-M-1C0OM-232/485/422 Master Ch3:
DF20-M-1C0OM-232/485/422 Master Ch3:
DF20-M-1C0OM-232/485/422 Master Ch3:

DF20-M-1C0OM-232/485/422 Master Ch3

Slave ID

Ewvent Trigger
Lost Action
Operation Code
Req Addr

Reg Mum

Poll Time

Poll Delay
Response Timeout
Slave ID

Ewvent Trigger
Lost Action
Operation Code
Req Addr

: Reg Mum
DF20-M-1COM-232/485/422 Master Ch3:
DF20-M-1C0M-232 /485422 Master Ch3:
DF20-M-1C0OM-232/435/422 Master Ch3:

Poll Time
Poll Delay

Response Timeout

Figure 4-1-62

Value

3

Poll Mode

Hold Data

16 WRITE MULTIPLE HOLDING REGISTERS
0

20

500

100

1000

3

Poll Mode

Hold Data

15 WRITE MULTIPLE HOLDIMNG REGISTERS
20

20

500

100

1000

Bit Length
8

Taking ch0 and chl channels as an example, in the Startup option, configure the mode to Modbus RTU

Master mode, set the function of chO channel to 03 Read HOLDING REGISTERS, the number of registers

is 3, and the read start address is 0; set the function of chl channel to 16 WRITE MULTIPLE HOLDING

REGISTERS, the number of registers is 3, and the read start address is 0.

=3
3
=T - RN - T R R

BN EBYEHRBEEBEGEGBS RGEBRE®SB

i

Index:Subindex
16+8000:16%00
1674060:16701
16+4060:16702
1674060: 16703
16%4060: 16704
16+4060:16%05
1674060:16%06
1674060:16507
1674060:16%08
16#%4060:16%0A
16#4060:16%10
16#4060:16#11
16#4060:16#12
16#4060:16#13
16#4060:16#14
16#4060:16%15
16#4060: 16#16
16#4060:16%17
16#4060:16%18
16#4060: 16%19
16#4060: 167 1A
16#4060: 16718
16#4060:16%1C
16#4060:16%1D
16#4060: 16#1E
16#4060: 16%1F
16#4060: 16520
16#4060: 16%21
16#4060: 16722

Name

DF20-M-1C0M-232/485/422 Serial Module ID
DF20-M-1COM-232/485/422 Port Operation Mode
DF20-M-1C0M-232/485/422 Port Interface

DF 20-M-1C0M-232/485/422 Port Parity
DF20-M-1C0OM-232/485/422 Port Databits
DF20-M-1C0OM-232/485/422 Fort Stopbit
DF20-M-1C0M-232/485/422 Port Baudrate
DF20-M-1C0OM-232/485/422 Port Custom Baudrate
DF20-M-1COM-232/485/422 FreeRUN Interval time(ms)
DF20-M-1C0M-232/485/422 Slave ID
DF20-M-1COM-232/485/422 Slave Response Delay
DF20-M-1C0M-232/485/422 Master ChQ: Slave ID
DF20-M-1COM-232/485/422 Master ChD: Event Trigger
DF 20-M-1C0OM-232/485/422 Master Chl: Lost Action
DF20-M-1C0OM-232/4585/422 Master ChD: Operation Code
DF20-M-1C0OM-232/485/422 Master Ch0: Reg Addr
DF20-M-1C0M-232/485/422 Master Chi: Reg Num
DF20-M-1COM-232/485/422 Master ChO: Poll Time
DF20-M-1C0M-232/485/422 Master ChO: Poll Delay
DF20-4-1C0M-232/485/422 Master ChD: Response Timeout
DF20-M-1COM-232/485/422 Master Ch1: Slave ID
DF20-M-1C0OM-232/485/422 Master Ch1: Event Trigger
DF20-M-1COM-232/485/422 Master Ch1: Lost Action
DF20-4-1C0OM-232/485/422 Master Ch1: Operation Code
DF20-M-1COM-232/485/422 Master Ch1: Reg Addr
DF20-M-1C0OM-232/485/422 Master Ch1: Reg Num
DF20-M-1COM-232/485/422 Master Ch1: Poll Time
DF20-4-1C0M-232/485/422 Master Ch1: Poll Delay
DF20-M-1C0OM-232/485/422 Master Ch1: Response Timeout

243

Value
16

[Modbus RTU Master ]
R5435

Mone

8bit

1hit

115200bps

0

1

1

o]

b )
Poll Mode

Hold Data

[03 READ HOLDING REGISTERS ]
a

E )
500

100

1000

E )

Paoll Mode

Hold Data

[16 WRITE MULTIPLE HOLDING REGISTERS ]
a

E J
500

100
1000
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Figure 4-1-63

F
» Click e Log in to the device again, download the parameters and run it.

File Edit View Project Build Online Debug Tools Window Help
= ﬂg % v oca ¥ By MA"&-‘E{' o ay Applicati Deice: PLC Liods v% : = * = 5=
5] @ d gh 52 E B ] = | pplication [Device: ogic] i &
Devices v @ X || [ Device | EtherCAT Master [ DF20CEC '  DF20_M_1COM_232 485422 x|  Alarm
ket =T Eind Filter Show all
| Fin ilter Show a
= m Device (CODESYS SoftMotion Win V3 x64) I Stattup Harame o |
= &1 PLC Logic | Module 0 Mapping Wariable Mapping Channel Address  Type
=} Application + Ty Cirliword %QWO UINT
m Library Manager Module IEC Objects E? i@ Output Length %ROW1 UINT
; PLC_PRG (PRG) + Ty Qutput Count %QW2  UINT
= (&8 Task Configuration S +-"g Data Out 0 %QBs USINT
g8 EtherCAT Task (IEC-Tasks) + " Data Out 1 0BT USINT
= g% MairTask (IEC-Tasks) +-"g Data Out 2 °%QB8 USINT
& PLC_PRG + " Data Out 3 %QB9 USINT
=[] EtherCAT Master (EtherCAT Master) +- T Data Out 4 %QB10  USINT
= &% DF20_C_EC (EtherCAT Coupler) +. Ty Data Out 5 %QB11  USINT
DF20_M_1COM_232 485 422 (1CH Serial d +- " Data Out 6 %QB12  USINT
Alarm (Alarm Module) + " Data Out 7 %QB13 USINT
; "2 SoftMotion General Axis Pool + " Data Qut 8 %QB14 USINT
. "y Data Out 9 %QB1S  USINT
Figure 4-1-64
» The Master mode input and output data are shown in the figure.
Variable Mapping Channel Address  Type Unit  Description Variable  Mapping Channel Address Type Unit  Description
+ T criivord QWD LINT Ciriward A Stateivord oIW0 UINT Stateiord
+ " Reserve QWL UINT Reserve E- P Read Data Length YeIW1 UINT Read Data Length
="y Select Channel RQW2 UINT Select Channel E ] Active Channel YaIW2 UINT Active Channel
+ T Data Out 0 %WOW3  UINT Data Out0 Eo ] DataIn0 SVE] UINT DataIn
+ T Data Out 1 %wQW4  UINT Data Out 1 + Datain 1 %W umNT Datain 1
+ P Data Qut 2 %OWS  UINT Data Out 2 e Datain2 IS UINT Datain 2
+ Ty Data Out 3 wOWE  UINT Data Out 3 + Datain 3 %IWs umNT Datain3
+ P Data Out 4 %wQW7  UINT Data Out 4 o Datan4 KIWT umNT Dataln4
+ T Data Out 5 QWS LINT Data Out 5 + Dataln5 HIWE UINT Dataln5
S ] Data Out 6 wOWS  LINT Data Out & ] Dataln& HIWg UINT Dataln®
+-T Data Out 7 %OW10  UINT Data Qut 7 4y Dataln7 W10 UINT Dataln?
£ Data Out 8 %OW1L  UINT Data Out ] Dataln® WIW1t UINT Dataln3
+-T Data Out 9 %OW1Z  LINT Data Out 9 + 4y Dataln® W12 UINT Dataln®
+ T Data Out 10 QW13 LINT Data Out 10 Eo ] DataIn 10 ouIW13 UINT Dataln 10
+ T Data Out 11 QW14 LINT Data Out 11 £ 4 DataIn 11 oW 14 UINT Dataln 11
+ T Data Out 12 S%OW1S  LINT Data Out 12 + 4 DataIn 12 W15 UINT Dataln 12
+ T Data Out 13 QWS LINT Data Out 13 + 4 DataIn 13 KW 15 UINT Dataln 13
+ T Data Out 14 %WOW17  LINT Data Out 14 E ] DataIn 14 W17 UINT Dataln 14
+ Ty Data Qut 15 %OWIS  UINT Data Out 15 + Data In 15 %IW 18 UINT Datan 15
+- P Data Out 16 %wOW1S  UINT Data Out 16 A DataIn 16 %IW 19 UINT Datan 16
+ T Data Qut 17 %QW0  UINT Data Out 17 + DataIn 17 %IW20 umNT Datain 17
+ P Data Qut 18 %OW21L  UINT Data Out 18 o A Data In 18 %Wt UINT Datan 18
+ Ty Data Out 19 wOW22  UINT Data Out 19 =% DataIn 19 w22 umNT Datain 19
Figure 4-1-65
» Modbus RTU Master process data description.
Output Data
name length meaning

CtrlWord

2Byte

Control Word

Reserve

2Byte

reserve

Select Channel

2Byte

Channel operation

selection

DataOut 0-19

40Byte

Send data content
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» As shown in the table above, SelectChannel is used to switch the communication channel. The value

range is 0-11. By default, the ChO channel is activated.
If SelectChannel is assigned a value of 1, the communication of the Chl channel is activated, and the 485
bus on the serial port module will perform Modbus communication according to the configuration, specific

address and function code of the Ch1l channel.

Input Data
name length meaning
StateWord 2Byte Status word
ReadDatalLength 2Byte Receive data length
ActiveChannel 2Byte Current active
channels
Dataln 0-19 40Byte Receive data content

» If the ActiveChannel query of PLC is 1, it means that the current communication is Chl.
ReadDatalength and Dataln 0-19 both indicate Ch1.
The PLC can now take the input value and switch to the next channel communication.

» Open the Modbus Slave software on the PC and create a new project.

2% Modbus Slave

File Connection WView Help

New Ctrl+N
I%pen... Ctrl+0

Open Workspace...

Print Setup...
Recent File

Exit

Figure 4-1-66

» Connect to the serial device.

23 Modbus Slave - Mbslaved
File Edit Connection Setup Display View Window Help

D& = Contga.u F3
Discohnect F4

Auto Connect >
Quick Connect Fs

Figure 4-1-67

» Right-click in the blank area to set the slave parameters.
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/ STEP1: Right Click

Mbslavel o |[& ][5 || slave Definition x
ID=1:F=03
MNo connection Stave ID: I 0K I
Hw boond Function: |03 Holding Register (4x) VI ! Cancel |

o

' Address mode
STERZ STEP4

1) 0 @pec  OHex

2 9

3 ol Address: l:l PLC address = 40001

i 0 Quantity: STEP3

51 9

6 0 View

7 ol Rows

B ol @10 O Os0 O100 OFf to Quantity
9] 0 [ Hide Name Columns [JPLC Addresses (Base 1)

[ Address in Cell

Error Sirmulation

[ skip response [insert CRC/LRC error
(Not when using TCP/IP)

D [ms] Response Delay [JReturn exception 06, Busy

Mbslave2

Figure 4-1-68

ID=1:F=03

Slave Definition (:TE P g
swem: [2____JSTEP2 [ o< |

(=]

[ Joo [~ o [on [ & [w [m ]

»  Write register data.

> CtrlWord command table.

H Name| 00000

o o olo oo o oo

STEP1:Right Click

#

Function: |03Hok:lingRegster{4x) vI [ Cancel ]

Address mode STEP3

@Dec () Hex

Address: 0 PLC address = 40001
STEP4
View
Rows
@10 ©20 @50 100 © Fitto Quantity
[T] Hide Name Columns [C1PLC Addresses (Base 1)

[T] Address in Cell

Error Simulation
Skip response [T Insert CRG/LRC error
(Mot when using TCP/IP)

g U HRsenottes Uetay [ Retum exception 06, Busy

Figure 4-1-69

73 Mbslavel

ID=1.F =03

MName Q0000

[o @ [~ o [0 [s o n[=]o

Figure 4-1-70
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Command Value Command Name meaning
16#00A1 CONFIGUREPORT Port Configuration Commands
16#00B1 COMFIGUREMASTER MASTER Mode

Configuration Commands

16#00B2 OPERATIONMASTER MASTER mode run command

» CtrlWord writes run command 178 (0x00B2).

File Edit Visw Projsct Buld Orline | Debug | Tools Window Help
Bed Slvo o b BR@EX | MG St F5 bn [Device: PLC Logic] - ©% € |, g = 5 M=
m Stop Shift+F8
i Sinlalcyile CHrl¥FS [# DF0.CEC '  DF20_M_ICOM_232 485422 X Alam
=3 thitied? &Ml New Breakpoint.. - =
= %3 i) Device [connected] (CODESYS SoftMotion Win &}l MNew Data Breakpoint. Filter Show all - b Add FB for 10 Channel.. ' Got
= B0 PLC Logic %) Edit Breakpoint... iable Mapping  Channel Address  Type  CurrentVal.. Prepared Value Unit Description
= £} Application [run] Toggle Breakpoint e fe Ciriviord QU0 unt o STEP1 Ctriviord
) Library Manager Disable Breakpoint e Reserve %WQW  UNT 0 ] Reserve
PLC_PRG (PRG) @ Enable ireakpcint K@ Select Channel QW2 UINT 0 Select Channel
= (8 Task Configuration o . ] Data Out0 %QW3 UINT 0 Data Out0
& EtherCAT Task (IECTasks) || 5;9: r;ﬂ i ] Data Out 1 %QW4 UINT 0 DataOut 1
=% & MairTask (IEC Tasks) D , K Data Out 2 QWS UINT 0 Data Out 2
Step Out ShiftsF1D |
) PLC_PRG P Datz Out 3 %QWE UINT 0 Data Out 3
= Run to Cursor L
= 5[] EtherCAT Master (EtherCAT Master) ; i Data Out 4 RQWT T 0 Data Out 4
= €% DF20_C_EC (EtherCAT Coupler) ] Set e Sttoment Fis Dats Out 5 %QWE UINT 0 Data Out 5
DF20_M_1COM_232 465 422 (1| %  Show Next Statement GTEP2 o Data Out & %QW3 UmT 0 Data Out &
Alarm {Alarm Module) Write Values Ctrl+E7 P Data Out 7 %QW10 UINT 0 DataOut 7
‘L SoftMation General Axis Pool Force Values 7 P Data Out 8 %QW11 UINT 0 DataOut 8
Unforce Values Alt+F7 :’ Data Out 9 %QW12 UINT 0 DataOut9
- Togg‘e sk ContraIMadE K’ Data Out 10 %QW13 UINT 0 Data Out 10
£ Data Out 11 QW14 UINT 0 Data Out 11
Care Dump 128 3
P Data Out 12 %QW15 UINT 0 Data Out 12
Display Mode 3 Data Out 13 %QWis  UNT 0 Data Out 13
Check Memory for Active Application Fe Data Out 14 %QW 17 umT 0 Data Out 14
Create PLC Crash Report g Data Out 15 %QW 18 UINT 0 Data Out 15
Figure 4-1-71

»  Check the module input data and the current data is consistent with the sent data.

Find Filter Show all ~ ok Add FB for 10 Channel... " Go to Instance
Variable Mapping Channel Address Type Current Value Prepared Value Unit  Description
+o Ay StateWord YIW0O UINT 1 StatelWord
E Read Data Length FeIW 1 UINT 6 Read Data Length
£ | Active Channel eIV 2 LINT 0 Active Channel
& Hp DataInd %IW3 UINT 255 DataInid
L Dataln 1 FelW4 UINT 255 Dataln 1
- DataIn 2 YlW5 UINT 255 DataIn 2
-4 DataIn 3 YIWE UINT a DataIn 3
Ay DataIn 4 %IV UINT 0 DataIn 4
H- My DataIn 5 YelWE UINT 0 DatalIn 5
E DataIn & elWa UINT a DataInb
H- Dataln 7 eIW 10 UINT a DataIn 7

Figure 4-1-72

> Select Channel writes 1 to switch to CH1 channel.
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Fle Edit View Project Build Online | Debug | Tools Window Help
BEE &l = § BRX ML Sen F5 bn [Device: PLC Logic] - @@ ), g W ([[=Z5=22==F |
m Stop Shift+F8
z Single Cycl Ctrl+F5 ¥ %
Devices g IS & |é% DF20CEC ' DF20_M_1COM_232_485 422 x Aarm |
=51 thitleds il New Breakpoint.. 3 -
g : : Filter Show all - &k Add FB for IO Channel.. * Go to Instance
= 3 ({) Device [connected] (CODESYS SoftMoton Wi (ffl New Data Breakpoint...
= PLC Logic i Edit Breakpoint.. iable Mapping Channel Address Type Current Value Prepared Value Unit  Description
og h P pping P! p p
= ) Application [run] Toggle Breakpoint F9 o Ctriviord %QW0 UNT 178 Chriord
99 P
) Library Manager O Disable Breakpoint e Reserve %QW 1 UNT 0 Reserve
PLC_PRG (PRG) @  Enable Breakpoint e Select Channel QW2 umt o STEP1 Sefect Channel
{8 Task Configuration o e Data Out 0 %OW3 UNT 0 Data Out 0
5 % EtherCAT Task (IEC-Tasks) S; s o T Data Out 1 QW4 UINT 0 Data Out 1
ep Into
= 3 g MairiTask (IEC-Tasks) : . re Dats Out 2 HQWS UNT 0 1 Data Out 2
Step Out Shift+F10 5
1 ata Oul ata Ou
8 pic_rre o (] Data Out 3 %QW6 UNT 0 Data Out 3
= ] EtherCAT_Master (EtherCAT Master) HRIEeer Fa Datz Out 4 %QWT UINT 0 Data Out 4
<t Stat
=73 &% DF20_C_EC (EtherCAT Coupler) Sef NextSiatemsnt ] Data Out 5 %QWSE unT 0 Data Out 5
DF20_M_1COM_232 485422 (1| ©»  Show Next Statement  GTEPD e Data Out § %QWI UNT 0 Data Out 6
Alarm (Alarm Module) Wiite Valies ColeFT ] Data Out 7 %QW 10 UINT 0 Data Out 7
‘a SoftMotion General Axis Pool Force Valies 7 P Data Out 8 QW11 UINT 0 Data Out 8
RS P Data Out 9 %QW2  UNT 0 Data Out 9
3
Data Out 10 %QW13  UNT 0 Data Out 10
@ Toggle Flow Control Mode e o u sl o Ouf
s L [® Data Out 11 %QWi4  UINT 0 Data Out 11
ore Dumy
B e Data Out 12 %QW1Ss  UNT 0 Data Out 12
Display Mode (] Data Out 13 %QW16 UNT 0 Data Out 13
Check Memory for Active Application g Data Out 14 %QW17 UNT 0 Data Out 14
Create PLC Crash Report Fg Data Out 15 SO 18 UINT 0 Data Qut 15

Figure 4-1-73
» ActiveChannel shows 1 switching successfully.

Variable Mapping Channel Address Type Current Value
+ StateWord %IW0 UINT
Read Data Length Bl LINT
Active Channel eI 2 UINT
Data In 0 BaIW 3 UINT
Dataln 1 YelWg UINT
DataIn 2 FaIW5 UINT

DataIn 3 SelWe LINT

+

LR 28 2R 2R IR IR

Figure 4-1-74
» Data Out 0 is written with the transmission data 01, Data Out 1 is written with the transmission data 02,

and Data Out 2 is written with the transmission data 03.

Fle Edit View Project Build Online | Debug | Tools Window Help
BEEE oo % BB X (444 St F5  bniDevice: PLCLlogic] - B O » m X |[=5=="= 3 |»
m Stop shift+F8
Single Cycl Ctrl+F5 o =
Devices Meyce th [ oFa.cEC * DF20_M_1COM_233_485_432 X Alarm |
=8 Untitled2 il New Breakpoint.. 3
= 2 Filter Show all ~ bk Add FB for 10 Channel... Go to Instance
=3 ] Device [connected] (CODESYS SoftMotion Wil &f}l New Data Breakpoint..
=20 PLC Logic 7 Edit Breakpoin able Mapping Channel Address  Type Current Value Prepared Value Unit  Description
= s Application [run] Toggle Breakpoint Fg Ko Crriword %QWO UINT 178 Ctriword
(i) Library Manager Disable Breakpoint Fy Reserve %QW1 UINT 0 Reserve
PLC_PRG (PRG) @  Enable Breakpoint e Sellect Channel %QW2 UNT 1 STEP1 Select Channel
= [# Task Configuration . o Data Out 0 %QW3 UNT 0 1 Data Outo
Step Over F10 L
8 EtherCAT Task (IEC-Tasks) |, & = » Data Out 1 %QWE UNT 0 2 Data Out 1
g ep Into
=73 §% MainTask (IEC Tasks) : » K Data Out 2 HQWS UINT 0 3 Data Out 2
Step Out Shift+F10
&1 pLc_PRG r@ Data Out 3 HQWE UNT 0 Data Out 3
Run to Cursor 3
= [ EthercAT Master (EtherCAT Master) 1] Data Out 4 %QWT umnT 0 Data Out 4
tat
=3 &% DF20_C_EC (EtherCAT Coupler) Sot N Siionit K Data Out § %QWE UNT 0 Data Out §
DF20_M_iCOM_232 485 422 (1 ©  Show Next Statement STEP2 Fi Data Out6 QWS UINT 0 Data Out &
Alzrm (Alarm Madule) Wriie Vol Cul+F7 L Data Out 7 %QW 10 UNT 0 Data Out 7
"8 SoftMotion General Aoxis Pool Force Valies = !o Data Out 8 %QW11 UNT 0 Data Out &
R s Ko Data Out 9 %QW12 UNT 0 Data Out9
Data Out 10 %QW13 UNT 0 Data Out 10
= Toggle Flow Control Mode ? s i ke
] Data Out 11 %QW 14 umT 0 Datz Out 11
Core Dump [
» Data Out 12 %QW1S UNT 0 Data Out 12
Display Mode r Py Data Out 13 %QW 16 UINT 0 Data Out 13
Check Memory for Active Application e Data Out 14 %QW17  UINT 0 Data Out 14
Create PLC Crash Report Fy Data Out 15 QW18 UINT 0 Data Out 15

Figure 4-1-75

» The data received by Modbus Slave is shown in the figure below.
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23 Modbus Slave - Mbslave2

file Edit Connection Setup Display View Window Help

T EEEETE

Mbslavel Mbslave2
ID=1.F=03 D=2 F-03
Namel 00000 ’J Name 00000
B 255 0 1
B 259) 2| 3
3] 3
| 4] 4|
5| 5
| 6] 5|
7] |
i8] 8
E 8l

Figure 4-1-76

4.1.11.3 Modbus RTU Slave Example

» For the meaning of configuration data, please refer t03.45.4 Configuration parameter definition, the

configuration interface of Modbus RTU Slave mode is shown in the figure below.

Devices - 3 X

=g tnited? =
= Ei Device (CODESYS SoftMotion Win V3 x&4)
=B PLC Logic
. =43 Application
L m Library Manager
: PLC_PRG (PRG)
= [ Task Configuration
8 EtherCAT Task (IEC-Tasks)
= g2 MairTask (IEC-Tasks)
& pLc_rre
= [{ EtherCAT Master (EtherCAT Master)
= % DF20_c_EC (EthercaT coulenS TEP' 1
| oF0 M 1com 232 485 422 (1 CH 5o
- Alarm (Alarm Modue)

I /’@7 Device ;Vm EtherCAT_Master |ﬁ pFo CEC © DF20_M_1COM_232_485_422 X | Alarm

Startup Parameters lSTEPz o pdd [# Edit 3 Delete 4 MaveUp # Move Down

Module 70 Mapping Line Index:Subindex  Name Value Bit Length
1 16¥8000:16%00  DF20-M-1COM-232/485/422 Serial Module ID 16 8

Module IEC Objects 2 |1624060:15501  DFaD-M-100M-232/485/422 Port Operation Made Modbus RTU Slave s
3 164060:16502  DF20-M-1COM-232/485/422 Port Interface RS485 8

Ikammaon 4 16#4060: 16503 DF20-M-1COM-232/485/422 Port Parity None 8
5 16#4060: 16504  DF20-M-1COM-232/485/422 Port Databits ahit 8
6 164060:16505  DF20-M-1COM-232/485/422 Port Stopbit 1hit 8
7 16#4060:16%06  DF20-M-1COM-232/485/422 Port Baudrate 115200bps 8
8 16¥4050: 16507  DF20-M-1COM-232/485/422 Port Custom Baudrate 0 32
] 164060: 16208 DF20-M-1C0M-232/485/422 FreeRUM Interval time(ms) 1 16
10 1624060: 16504  DF20-M-1COM-232/485/422 Slave ID 1 8
11 [ 16+4060: 16510 DF20-M-1COM-232/485/422 Slave Response Delay 0 8

Figure 4-1-77

» In the operation mode options, configure the mode to Modbus RTU Slave mode.

Index:Subindex
16#8000: 1600
16#4060: 1601

[=r]
=1
m

Mame

DF 20-M-1C0OM-232/485/422 Serial Module ID
DF20-M-1COM-232/485/422 Port Operation Mode

16+4060:
16#4060:
16+4060:
16+4060:
16#4060:
16+4060:
1674060:
16=4060:
16+4060:

Boe @ N e e kW e

-
-

» Configure the process data as 1 Ch Serial Gateway Slave.

16702
16703
16704
16#05
16706
16707
16708
16704
16%10

DF 20-M-1C0OM-232/485/422 Port Interface

DF 20-M-1C0OM-232/485/422 Port Parity

DF 20-M-1C0OM-232/485/422 Port Databits

DF 20-M-1C0OM-232/435/422 Port Stopbit

DF 20-M-1COM-232/485/422 Port Baudrate

DF 20-M-1C0OM-232/485/422 Port Custom Baudrate

DF 20-M-1C0OM-232/485/422 FreeRUN Interval ime{ms)
DF 20-M-1C0OM-232/485/422 Slave ID
DF20-M-1COM-232/485/422 Slave Response Delay

Figure 4-1-78
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Value Bit Length
16 8
Modbus RTU Slave 8
FreeRUN a
Modbus RTU Master

Modbus RTU Slave 8
it g
1hit 8
115200bps 8
0 32
1 16
: 4 8
i) 8
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> B X | [f vevice | EthercaT Master % DF20_CEC x| DF20 M ICOM 232 485422 | Mam
Untited? -
Select the Qutput: Select the Inputs
= [ Device (CODESYS Soft¥iotion Win V3 x69) St 1 Sed e Juputs e e ety
z Name Name Type
=) PLC Logic
=€) Appiscation Processbata | STEPD Data Out 32 Data In 32 USINT
ta Qut 33 ta In 33 JSINT
@ Library Manager Startup Parameters DEEoT O sl
Data Out 34 Data In 34 USINT
i | Data Out 35 USINT Data In 35 USINT
= [ Task Configuration tod e e AR G e
Data Out 36 USINT Data In 36 USINT
e i el ESETED S Data Out 37 USINT Date In 37 USINT
= & MainTask (IEC-Tasks) - - N
: Data Out 38 USINT Date In 33 USINT
i &] pLc_PRG Status
Data Qut 39 USINT : Data In 39
= [ EthercAT Master EthercAT Maste)S TE P = ! =
| 7 . AT Coupien) Information STEP3 606 1 Ch Serial Gateway Slave STEP4 v[16#1A06 1 Ch Serial Gateway Sl
TR T OINT 162700516501 Stateword UINT 167600516501
_M_1COM_232_485 - o
S B Mok 7 WriteCMD USINT  167002:1602 Read Data Length (Bytes) USINT  1626001:16502
farm (Alarm Modue)
P WriteRegAddr USINT  167002:16203 Reserve 1 USINT 162600116503
"2 SoftMotion General Axis Poo
WriteRegNum UINT  167002:16%04 SlaveReghum UINT 162600116504
ReadCMD USINT  1627002:16205 DataIn 0 UINT  1626001:16505
ReadRegAddr USINT  167002:16%06 DateIn t UINT 162600116506
ReadRegNum UINT  16£7002:16207 Data In 2 UINT 162600116507
Data Out 0 UINT  16£7002:16%08 DataIn 3 UINT  1626001:16508
Data Out L UINT  167002:16%09 DataIn4 UINT 1626001116509
Data Out 2 UINT 1627002116504 DataIn5 UINT  16%6001:16504
Data Out 3 UINT 1627002116408 DataIn & UINT  16%6001:16%08
Data Out 4 UINT  1627002:1650C DataIn7 UINT  16%6001:1650C
Data 0ut 5 UINT  16%7002:16%0D DataIn UINT  1626001:16%0D
Data Out 6 UINT  1657002:1630F DataIn 9 UINT  1626001:16%0E
Data 0ut 7 UINT  16%7002:16%0F Data In 10 UINT  1626001:1650F
Data Out & UINT  167002:16%10 Data In 11 UINT  16%6001:16510
Data Out 8 UINT  167002:16%11 Data In 12 UINT  16#6001:16511
Data Out 10 UINT  167002:16%12 Data In 13 UINT  16#6001:16512
Data Out 11 UINT  167002:16%13 Data In 14 UINT 1626001116513
Data Out 12 UINT  16%7002:16%1% Data In 15 UINT  16%6001:16%14
Data Out 13 UINT  16%7002:16%15 DataIn 16 UINT  16%6001:16%15
Data Out 14 UINT  167002:16%16 Date In 17 UINT  16%6001:16%16
Data Out 15 UINT  16#7002:16517 DataIn 18 UINT  16%6001:16%17
Data Out 16 UINT  16#7002:16%18 Datan 19 UINT  16%6001:16%18
Data Out 17 UINT  16£7002:16%19 ] 16#1A07 1 ch Serial Gateway M
[ 16#1607 1 Ch Serial Gateway Master Stateword
crriword UINT Read Data
UINT Active Channel

Figure 4-1-79

» Click % Log in to the device again, download the parameters and run it.

File Edit View Project Build Online Debug Tools Window Help
[% FHEHE v o > | 4k 2 l’ﬁ el B B Application [Device: PLC Logic] '
STEP1 STEP2
~ 2 X || ([ pevice [ EtherCAT Master | DF20CEC ~  DF20_M_1COM_232 485 422 x|  Alam
Lintitied? o T .
= Device (CODESYS SoftMotion Win V3 x64) Startup Parameters ! s B, Show al

=B PLE Logic Madule 0 Mapging Variable Mapping Channel Address  Type

£} Application " ChiWaord %OWD UINT

i) Library Manager Module IEC Objects £ g Output Length %QW1 UINT

PLC_PRG (PRG) ) Output Count QW2 UINT

=- Task Configuration | eI o ] Data Out 0 %L0QB6 USINT

-§8 EtherCAT Task (IEC-Tasks) s " Data Out 1 %GBE7 USINT

=¥ MainTask (IEC-Tasks) N o " Data Out 2 5L.0B3 USINT

] pLC_PRG o Data Out 3 %GBY USINT

= m EtherCAT_Master (EtherCAT Master) + " Data Out 4 %eQB10 USINT

% DF20_C_EC (EtherCAT Coupler) - Data Out 5 %GE1l  USINT
DF20_M_1COM_232_485_422 (1 CH Serial J £ "9 Data Out & %QB12  USINT

Alarm (Alarm Module) i Data Out 7 %0B13 USINT

£ "3 SoftMotion General Axis Pool ] Data Out 8 %QB14 USINT

' v " Data Out 8 %GBS  USINT

» The input and output data of Modbus RTU Slave mode are shown in the figure below.

Figure 4-1-80
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=5 Bet  EE #auk ESad) S 3 =E we  EE icvid E= N -
e ] StateWord %IWD UINT StateWord " Crlwiord FQWO UINT.
E ] Read DataLength (Bytes)  “%IB2 USINT Read Data Length (Bytes) 7 % hiulabid] w082 LSINE
+o4y Reserve 1 %183 USINT Reserve 1 -0 WriteRegAddr e SIS
w4y SlaveReghum %12 UINT SlaveReghum &-"0 WrieRegum wQw2 e
) DataIng w3 UINT DataIn® : :’ Readd i SER
] DataIn 1 oI UINT DataIn 1 - f i el %Q87 S
+ ﬁ Dataln 2 %IWS UINT Dataln2 - n‘ ReadReghum kil il
) DataIn 3 %IWE UINT Datain3 il Do s 0
) Dataln4 wIW? UmT Dataln4 : K: E:: z:t ; :’g:;j: iﬂ
+ ﬁ DataIn 5 %IWE UINT DataIn 5 + H@ E— waws =
R DataIné BIwa umT DataIné Lo e S ot
ER Dataln7 %110 umT Dataln7 o e R [
+ *9 DataIn8 OeIW1l UINT DataIn8 i n@ Data Out6 %QWiL UINT
C o ‘9 Dataln9 %IW12 VUINT Dataln9 & K‘ Data Out 7 %WQW12 UINT
) Dataln 10 %I 13 umT Datan 10 Ty e P e
+ %9 DataIn 11 SeIW 14 UINT DataIn 11 % K@ Data Out 9 %QWi4 UINT
o ] DataIn 12 %L1 UINT Data In 12 + i wowis  UNT
-4 Dataln 13 %I 16 umT Dataln 13 i e EEGL T [
) Dataln 14 WIWIT  UINT Dataln 14 ERL Data Out 12 oWz UM
+ 4y Dataln 15 I8 UIT DataIn 15 i Data Out 13 BOWIE U
e DataIn 16 %IW19 UINT DataIn 16 E Datz Out 14 %QWis UINT
- Dataln 17 %120 UINT Dataln 17 + % Data Out 15 wow20 UM
+ ﬁ DataIn 18 OeIW21 UINT DataIn 18 £ "@ Data Qut 16 QW21 UINT
= %9 Data In 19 YeIlW22 UINT DataIn 19 * K‘ Data Out 17 QW22 UINT
Figure 4-1-81
» Description of process data in Modbus RTU Slave mode.
Output Data
name length meaning

CtrlWord

2byte

Control Word

WriteCMD

1byte

Write operation commands

to the slave station

WriteRegAddr

1byte

Write register address to

slave station

WriteRegNum

2byte

Write register quantity to

slave

ReadCMD

1byte

Read operation commands

from the slave station

ReadRegAddr

1byte

Read register address from

slave

ReadRegNum

2byte

Read the number of

registers from the slave

DataOut0-17

36byte

Send data area

Input Data

name

length

meaning

StateWord

2byte

Status word

Read Data Length

1byte

Readback data length Byte

Reserve 1

1byte

reserve

SlaveRegNum

2byte

Readback register quantity

Dataln0-19

40byte

Receive data area
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ik
ctriword
WriteCMD
WriteRegAddr
WriteRegNum
ReadCMD
ReadRegAddr
ReadReghum
Data Out 0
Data Out 1
Dats Out 2
Data Out 3
Data Out 4
Datz Out 5
Data Out &
Dats Out 7
Data Out8
Data Out 8
Dats Out 10
Data Out 11
Data Out 12
Data Out 13
Data Out 14
Dats Out 15
Data Out 16
Data Out 17
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>  WriteCMD Command Table

WriteCMD
value name length meaning
3 WriteCoils 1byte Write coil value
4 WriteDiscrete 1byte Write discrete quantity
5 WriteHoldReg 1byte Writing Holding
Registers
6 WriteInReg 1byte Write input register
» ReadCMD Command Table
ReadCMD
value name length meaning
1 ReadCoils 1byte Read coil value
2 ReadHoldReg 1byte Read Holding Registers

» When the module is used as a slave station, the data can be freely read and written by the RTU external
master station. The number of input registers is 20, the number of holding registers is 20, the number of
coils is 320, and the number of discrete quantities is 320. The read and write mode is controlled by
WriteCMD and ReadCMD.

» Open the ModbusPoll software on the PC and create a new project.

-
%L Modbus Poll

@ Connection View Help
Mew Ctrl+MN
Open.., Ctrl+O

ll]5 06 15 16 17

Open Workspace...
Print Setup...
Recent File

Exit

Figure 4-1-82

> Connect to the serial device.
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-
%% Modbus Poll - Mbpoll2
File Eﬂt_[ﬁgnneclmn Setup Functions Display View Window

D& HE  comnet. F2 b 0615 16 17 22 23| TC
Disconnect F4
Auto Connect 3

= Quiick Connect F5  C1000ms

Mo connection

Alias

DDDDQDDDQI%

[0 [w [~ o [o]s[w]n]r o

Figure 4-1-83

» Right-click in a blank area to set parameters.

)| Read/Write Definition mE

F ;;'.:; .
Tx=16:Err=16:1D=1:F=03: SR =1000ms
Checksum Error Slave D: 1
H Alias 00000 Function: [_03 Read Holding Registers (4x) 'I [ Cancel |
g |9 Addiess: 0 Protocol address. E.g. 40011 > 10
) g Fomat STEP2 -
— iy 20
2| / ™ Readjwrite Definton 78 e
3 _ 0 Gt Crl+X Scan Rate: 1000 [ms]
2 ‘Ri ick @ Copy Ctrl+C Disable
- STEP1:Right Click f e [F ReadAvrte Disabled
ol T p calect All Colik Disable on emor Read/wiite Once
7] 0 Foreground Color Ctrl+F W:”m
8 08 Eachgncaind Cofcn it @10 20 ©50 ©100 O FittoQuanty
g a Font
— ["] Hide Alias Columns ["]PLC Addresses [Base 1)
Address in Cell ["] Enron/Daniel Made

Figure 4-1-84
»  WriteCMD writes command 0x05 (write holding register), WriteRegAddr writes 0, WriteRegNum
writes 18, and writes 1234 to all 18 registers.
» ReadCMD writes command 0x02 (read holding register), ReadRegAddr writes 0, and ReadRegNum

writes 20.
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S| & o Start F5 b [Device: PLC Logic] - T4 @ » m X ([=5=t==2 |= ||
m Stop Shife+F8
Single Cycl Ctrl+F5 - 5
evices Le . 0_11_1c0M 252 a85 422 x (&% o0 cc [ Eheoal veser |
IS Untitieds 1@ New Breakpoint...
. : Filter Sh Il = Add FB for 10.Ch Lt
= 73 Device [ronnect=d] (CODESYS SoftMotion Wir| 1l New Data Breakpoint.. - # S anne
= [0 pLC Logic @ Edit Breakpoint... iable Mappi.. Channel Address Type Current Value Prepared Value Unit Description
- £ Application [run] Toggle Breakpoint Fo " Ctiword  %QWO  UINT 0 Ciriword
m Library Manager & Disable Breakpoint 'y STEP‘] WriteCMD ~ %:QB2 USINT 0 5 WriteCMDI
-[E] PLC_PRG (FRG) ® Enable Breakpoint il WritRe.., %QB3  USINT 0 ViriteRegAddr
= (& Task Configuration C= Step O T F' WriteRe... %QW2  UINT 0 18 ViriteReghum
d E ep Over
2 EtherCAT Task (IEC-Tasks) | 5 i 'y ReadCMD  %:QBG USINT 0 2z ReadCMD
i b= ep Into
= @ MainTask (IEC-Tasks) . g G ChifF1o s ReadRe... %QB7 USINT 0 ReadRegAddr
7 == te ut it+F1
@ PLC_PRG 4 P - &) ReadRe... %QW4 UINT 0 20 ReadReghum
- t
=3 [ EtherCAT Master (EtherCAT Master) a RLIRERRY e DataQ.. %QW5  UINT 0 1234 Data Out 0
= > DF20_C_EC (EtherCAT Coupler) W] SetNextStatemsnt i DataO.. %QW6  UINT 0 1234 Data Out 1
DF20_M_1COM_232_485 422 (1| &  Show Next Statement STEPZ ' Data Q... %QW7 UINT 0 1234 Data Qut 2
Alarm {Alarm Module) Write Values Ctrl+F7 £ Data0... %QwWs3 UINT 0 1234 Data Out 3
%3 % SoftMotion General Axis Poal Foreealies 52 ] Data 0... %QwW39 UINT 0 1234 Data Out 4
Giridalies A " Data Q.. %QW10 UINT 0 1234 Data Out 5
3
Data O... Wil UINT 0 1234 Data Out 6
= Toggle Flow Control Mode b ot *Q i
o Mo Data 0. %QW12 UINT 0 1234 Data Out 7
are Lum| »
£ T DataO.. %QW13  UINT 0 1234 Data Out 8
Display Mode ¢ DataO... %QWi4 UINT 0 1234 Data Out 9
Check Memory for Active Application " DataO... %QWIS  UINT 0 1234 Data Out 10
Create PLC Crash Report 'y DataQ... %QW16  UINT 0 1234 Data Out 11
- DataO.. %QW17  UINT 0 1234 Data Out 12
"# Data Q.. %QW138 UINT 0 1234 Data Out 13
" Data Q.. QWIS  UINT 0 1234 Data Out 14
®-" DataO.. %QW20 UINT 0 1234 Data Out 15
®-"g DataO.. %QW21 UINT 0 1234 Data Out 15
=" Data 0. %QW22 UINT 0 1234 Data Out 17

Figure 4-1-85
» Open the Modbus Poll software and check whether the received data is consistent with the data written

in the configuration.

Mbpoll2 =l Eoi|E<

Tx=326: Err=38: 1D =1:F = 03: 5K = 1000ms

Alias 00000 Alias 00010
o - 1234
1 1234 . 1234
? 1234. . 1234
? 1234. . 1234
: 1234. . 1234
? 1234. . 1234
_ﬁ 1234. . 1234
? 1234. . 1234
_E 1234. . 0
_9 1234. . 0

Figure 4-1-86

» Looking at the configured TXPDO, the data read is consistent with the data received by Modbus Poll.
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i

CE L LS E L L L L L LS L L LS L L L E L &L

e EE

StateWord
Read Data Length (Bytes)
Reserve 1
SlaveReghum
DataInO
Dataln i
DatalIn 2
Data In 3
Data In 4
DataIn 5
DataInd
DataIn7
DataIn 8
DataIn g
Data In 10
DataIn 11
Data In 12
Data In 13
Data In 14
Data In 15
Data In 16
Data In 17
Data In 18
Data In 19

etk b
BRIV UINT
%lB2 USINT
%IE3 USINT
%RIW2 UINT
EAE UINT
el V4 UINT
%W UINT
BLIWE UINT
%IWT UINT
T UINT
AL UINT
%IV 10 UINT
%Ivr11 UINT
W12 UINT
%IW13 UINT
%I 14 UINT
BRIV 15 UINT
%IV 16 UINT
%W 17 UINT
BRIV 18 UINT
%IVr19 UINT
%IV20 UINT
%IW21 UINT
%IW22 UINT
Figure 4-1-87

255

1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
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Tk
StateWord
Read Data Length (Bytes)
Reserve 1
SlaveReghum
DataIn
Dataln 1
DatalIn 2
DataIn 3
Data In 4
Dataln 5
Datalng
DataIn7
DataIn 3
DataIn g
Data In 10
DataIn 11
DataIn 12
DataIn 13
DataIn 14
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Data In 18
Data In 19
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4.1.12 Four-channel IO-Link communication module usage example

» This example uses the DF20-C-EC+DF20-M-410L topology. During the power-on phase, the PWR
power indicator is always on and the module enters

Working state, STA status indicator flashes. For status indicator and wiring diagram, please refer toSection

3.46.2The module supports 4-channel I0-Link communication, and this section only demonstrates the first

channel.

» As shown in the figure below, the topology of the routine is scanned on CODESYS.

[ EthercAT Master (EtherCAT Master)
=™ DF20_C_EC (EtherCAT Coupler)
DF20_M_4I0L (4 Ch IO-LINK Gateway)
Alarm (Alarm Module)

Figure 4-1-88

» Double-click the parameter option to change the configuration options, as shown in the figure

below.For the meaning of configuration data, please refer t03.46.4 Configuration parameter definition.

Devices - 3 X Device | [f] EtherCAT Master | % DF20_C_EC DF20_M_4I0L X Alarm
= {5 Unptledz bt i i .
=@ Device (CODESYS SoftMotion Win V3 x64) STEP2 chadd I . oo B AL M L
=-Ell PLC Logic Module 10 Mapping Line Index:Subindex  Name Value Bit Length
=i} Application 1 1624250:16%01  DF20-M-4I0L Port0 Operating Mode I04INK. 8
i) Library Manager Module IEC Objects 2 1644260:16%02  DF20-M-4I0L Portd Cycle Mode 10L Automatic 8
@ PLC_PRG (PRG) 3 1674200:16%03 DF20-M-4I0L Portd Cyde Time 3.2ms 8
= [ Task Configuration Intamation 4 1654260: 16504  DF20-M-4IOL Portd Validation Mode Disable 8
@ EtherCAT_Task (IEC-Tasks) 5 16+#4260:16#05 DF20-M-410L Port0 Parameter Server Disable 8
= @ MairTask (IEC-Tasks) [ 164260: 16206 DF20-M-410L Port0 VendorID o 16
@ PLC_PRG 7 1674260: 16507 DF20-M-410L Port0 DeviceID a 32
£ m EtherCAT_Master (EtherCAT Master) 8 16#4260: 16 %08 DF20-M-4I0L Port0 150U Down Load Enable Disable 8
= ﬁ DF20_C_EC (EtherCAT Coupler) 9 16=4260:16%09 DF20-M-4I0L Port0 1SDU Index o 1e
DF20_M_4I0L (4 Ch IO-LINK Gaheway)] 10 1674260: 16504 DF20-M-4I0L Portd ISDU SubIndex a 8
Alarm (Alarm Module) ST E P -I ¥ 16#4260:16%08 DF 20-M-410L Port0 1SDU Length 1] 8
"% SoftMotion General Axis Pocl 12 16#4260: 1650C DF20-M-410L Port0 ISDU data0 0 8
13 16+#4260:16%0D DF20-M-4I0L Port0 1SDU datal a 8
14 16=4260: 16%0E DF20-M-4I0L Port0 1SDU data2 a 8
15 1674260: 16%0F DF20-M-4I0L Port0 150U data3 a 8
16 16:4260:16%10 DF20-M-4I0L PortD 1SDU data4 0 8
17 16%4200:16%11 DF20-M-4I0L Port0 1SDU datas o 8
18 1674260:16%12 DF20-M-410L Portd ISDU dataé a 8
19 16:4260:16¥13 DF20-M-4I0L Port0 1SDU data? Q 8
20 1674260016514 DF20-M-4I0L Port1 Operating Mode 1I0-LINK 8
21 16+#4260:16#15 DF20-M-4I0L Port1 Cyde Mode 10L Automatic 8
2 16=4200:16%16 DF20-M-4I0L Port1 Cydle Time 3.2ms 8
23 1674260:16%17 DF20-M-410L Port1 Validation Mode Disable 8
24 16+#4260: 1618 DF20-M-4L0L Portl Parameter Server Disable 8
25 16%4260:16%19 DF20-M-4I0L Port1 YendorID o 1e
2% 16742600 16F 14 DF20-M-410L Port1 DeviceID a 32
7 16+4260;16%18 DF20-M-410L Port1 1SDU Down Load Enable Disable 8
ric) 16742600 16%1C DF20-M-4I0L Port1 1SDU Index a is
i) 16+#4260:16%1D DF20-M-4I0L Port1 1SDU SubIndex a 8
30 16=4200:16%1E DF20-M-4I0L Port1 ISDU Length a 8
31 1674260: 16%1F DF20-M-410L Port1 150U datal a 8
32 16:+4260: 1620 DF20-M-4I0L Port11SDU datal 0 8
33 16%4200:16%21 DF20-M-4I0L Port11SDU data2 o 8
34 1674260: 16522 DF20-M-4I0L Port1 ISDU data3 a 8
35 16:#4260:16%23 DF20-M-4I0L Port11SDU data4 Q 8
ES 1674260: 16524 DF20-M-4I0L Port1 1SDU data5 a 8
37 16+#4260:16#25 DF20-M-4I0L Port1 ISDU dataé 1] 8

Figure 4-1-89
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4.1.12.1 ISDU Configuration

» As shown in the figure below, change ISDU Down Load Enable to Enable to enable the ISDU

download function. There is only one set of ISDU configuration items. If you need to configure

multiple ISDUs, just modify the index address and parameters and download repeatedly.

| Startup Parameters ok add [AEdit 3 Delete Move Up Move Down
Module 0 Mapping Line Index:Subindex  Name Value Bit Length  Abort on Error Jump to Line on Err.. Nextline Comment
. 1 16#4260: 1601 DF20-M-410L Port0 Operating Mode ICLINK 8 |:| I:‘ 0 DF20-M-410L Port0 Operating Mode
| Module EC Objects b2 16#4260:16502  DF20-M-I0L Portd Cycle Mode 10L Automatic 3 O (] 0 DF20-M-410L Portd Cyde Mode
5 16#4260:16203  DF20-M-4I0L Portd Cydle Time 3.2ms 3 O [ 0 DF20-M-410L Portd Cyde Time
OSHETELEE 4 16%4260: 16204  DF20-M-4I0L Portd Validation Mode Disable 3 O O 0 DF20-M-410L Portd Validation Mode
5 16#4260:16 %05 DF20-M-4I0L Port0 Parameter Server Disable a8 |:| I:‘ 0 DF20-M-4I0L Port0 Parameter Server
6 16#4260:16206  DF20-M-4I0L Portd VendorD 0 16 O O 0 DF20-M-410L Portd VendorD
7 16%4260:16207  DF20-M-4I0L Portd DeviceID 0 32 O O 0 DF20-M-410L Portd DevicelD
8 16%4260:16208  DF20-M-4I0L Portd ISDU Down Load Enable 3 O @] 0 DF20-M-410L Port0 ISDU Down Load Enable
9 16%4260:16209  DF20-M-4I0L Portd ISDU Index 0 16 O O 0 DF20-M-410L Port0 ISDU Index
10 16%4260:16%0A  DF20-M-4IOL Portd ISDU SubIndex 0 3 O O 0 DF20-M-410L Port0 ISDU SublIndex
11 16%4260:16%0B  DF20-M-4IOL Portd ISDU Length 0 3 O [l 0 DF20-M-410L Portd ISDU Length
12 16%4260:16#0C  DF20-M-4IOL Portd ISDU datad 0 3 O @] 0 DF20-M-4I0L Port0 ISDU datad
13 16%4260:16#0D  DF20-M-4IOL Port0 ISDU datal 0 3 O E 0 DF20-M-410L Port0 ISDU datal
14 16%4260:16#0E  DF20-M-4I0L Port0 ISDU data2 0 3 O (] 0 DF20-M-410L Portd ISDU data2
15 16%4260:16#0F  DF20-M-4IOL Port0 ISDU data3 0 3 O O 0 DF20-M-410L Port0 ISDU data3
16 16%4260:16%10  DF20-M-4IOL Portd ISDU datad 0 3 O 0O 0 DF20-M-410L Portd ISDU datad
17 16%4260:16%11  DF20-M-4IOL Portd ISDU datas 0 3 O O 0 DF20-M-410L Port0 ISDU datas
18 16%4260:16%12  DF20-M-4IOL Portd ISDU data6 0 3 O (] 0 DF20-M-410L Port0 ISDU dataé
19 16#4260:16¥13  DF20-M-4IOL Portd ISDU data7? 0 3 O [ 0 DF20-M-410L Port0 ISDU data?

Figure 4-1-90

This example uses a 16-channel DO/DI IO-LINK slave connected to Port 0 as an example. For other
slaves, please refer to their manuals. In the slave parameter table, the ISDU index is 64, the sub-index is
0, and the parameter size is 2 bytes, corresponding to the 16-channel digital enable bits.

Parameter table of slave station:
ISDU
SubIndex

name length | default value meaning

Index

Digital enable BitO~bitl5 correspond to 16

64 16#0000

control channel signal enable bits

The process output data table of the slave station:

Byte
Bit

-
=)
'S
0
(X
=
o
)
t
)
(X
e
o

Description

Output port 7 pin 2
Output port 7 pin 4
Output port 6 pin 2
Output port 6 pin 4
Output port 5 pin 2
Output port S pin 4
Output port 4 pin 2
Output port 4 pin 4
Output port 3 pin 2
Output port 3 pin 4
Output port 2 pin 2
Output port 2 pin 4
Output port 1 pin 2
Output port 1 pin 4
Output port () pin 2
Output port 0 pin 4

Figure 4-1-91

» Process input data table of the slave station:
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Description
Input port 7 pin 2
Input port 7 pin 4
Input port 6 pin 2
Input port 6 pin 4
Input port 5 pin 2
Input port 5 pin 4
Input port 4 pin 2
Input port 4 pin 4
Input port 3 pin 2
Input port 3 pin 4
Input port 2 pin 2
Input port 2 pin 4
Input port 1 pin 2
Input port 1 pin4
Input port () pin 2
Input port 0 pin 4

o
-
~
o
14, ]
'S
)
L]
-
(=]
~
=]
L%, ]
B
]
[ 4]
-
L=

e~ 8 ([N N =D

= =R = |BE = |8 =5 |5

Slelelel|elelele|e|2|2|2|2|2|2]|28 |2

EEEEEEEM.:.‘:.‘:.*::.‘:.‘:.‘:
e

6 g(&s(s(s|8|g|leg|s|S (8|88 |B |8 |8 |8

Sl g | e | e EEEE R

8 Y e | e | e | v | e | e | e

b . B . B . S I e B

| | | | | A | | A

@ | & | @ |&@ | & |@ |9 |

[ I — T I — T I — O I — B I~ — I — B I —

(7 B 7> B B B 7 S ¥ T NV S ¥ B |

Figure 4-1-91

» According to the parameter table of the slave station, we first set ISDU to enable 16-channel digital

quantity, as shown in the figure below.

Line Index:Subindex  Name Value Bit Length  Aborton Error Jump to Line on Err.. Next Line  Comment

1 16#4260: 16#01 DF20-M-410L Port Operating Mode IO-LINK 8 I:‘ D (8] DF20-M-4I0L Portd Operating Mode
bk 16#4260:16#02 DF20-M-410L Portd Cyde Mode I0L Automatic 3 B E 1] DF20-M-4I0L Port Cyde Mode
g 16#4260: 16703 DF20-M-410L Portd Cyde Time 3.2ms 8 O B 1] DF20-M-4I0L Portd Cyde Time

4 16#4260: 16 %04 DF20-M-410L Portd Validation Mode Disable 8 || F 1] DF20-M-4I0L Portd Validation Mode
iy 3 16#4260:16#05 DF20-M-410L Port0 Parameter Server Disable 8 D |:| 0 DF20-M-4I0L Port0 Parameter Server
; [ 16#4260: 16206 DF20-M-4I0L Portd VendorID [u] 15 D D 0 DF20-M-4I0L Portd VendorID
Ll 16#4260: 16507 DF20-M-410L Port0 DeviceID 0 32 D D o DF20-M-4I0L Port0 DeviceID

3 16#4260: 16#08 DF20-M-410L Port0 ISDU Down Load Enable Enable 3 E Fl i} DF20-M-4I0L Port0 ISDU Down Load Enable
i 16#4260: 16#09 DF 20-M-410L Portd ISDU Index a4 16 D D 0 DF20-M-4I0L Portd ISDU Index

- 10 16#4260: 16704 DF20-M-410L Port0 ISDU SubIndex a 8 E El a DF20-M-4I0L Port0 ISDU SubIndex

11 16#4260:16#0B DF20-M-4I0L Port0 ISDU Length 2 8 D D [i] DF20-M-4I0L Port0 ISDU Length

12 1674260:1670C DF20-M-410L Portd ISDU data0 255 8 D D 0 DF20-M-4I0L Portd ISDU data0

i3 16#4260: 16=00D DF20-M-410L Port0 ISDU datal 255 8 O O a DF20-M-4I0L PortQ ISDU datal

14 16#4260: 16 #0E DF 20-M-4I0L Portd ISDU data2 0 8 D D 0 DF20-M-4I0L Portd ISDU data2

15 16%4260: 16=0F DF20-M-410L PortD ISDU data3 a g | F a DF20-M-4I0L PortD ISDU data3

18 16%4260: 1610 DF20-M-410L PortQ ISDU data4 a 3 E 4l a DF20-M-4I0L PortQ ISDU data4

17 16+#4260:16+11 DF20-M-4I0L Portd ISDU datas [v] 8 D D 0 DF20-M-4I0L Portd ISDU datas

- 18 16#4260: 16712 DF20-M-410L Portd ISDU dataé a 8 = E a DF20-M-4I0L Portd ISDU datag
19 16#4260:16#13 DF20-M-4I0L Portd ISDU data? [u] 8 D D 0 DF20-M-4I0L Portd ISDU data7
Figure 4-1-92

» You can download the ISDU by logging in and downloading it to the PLC.

=
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Figure 4-1-93
ELID

Figure 4-1-94

4.1.12.2 I0O-LINK mode routine

» As shown in the figure below, configure the module Port0 channel to IO-LINK mode, download and

start the PLC.
Line Index:Subindex  Mame Value
1 16#4200; 1601 DF20-4M-410L Portd Operating Mode I0-LIMNE
2 16#4260: 16#02 DF20-M-410L Portd Cyde Mode I0L Automatic
3 16#4200: 1603 DF20-M-410L PortQ Cyde Time 3.2ms
4 16#4260: 16504 DF20-M-410L Portd Validation Mode Disable
5 16#4260: 16#05 DF20-M-410L PortD Parameter Server Disable

Figure 4-1-95
» As shown in the figure below, data can be sent to the I0-Link slave. For the specific meaning of

process data, please refer toSection 3.46.3.

Startup Parameters Find Filter Show all + =p Add FB for IO Channel... "=Go t
Module /0 Mapping . Variable Mapping Channel Address Type Current Value Prepared Value
| ®-Tg Port0 Command %QWO UINT 0
Module IEC Objects T Portd C/Q DO %Q¥21  BIT
"% Part0 valid %OX2.2 BIT
Information E2 K@ Portd Transmit Len QB3 USINT 2 2
+. " Portd data0 %.0QE4 USINT 255 255
+. " Portd datal %QB5 USINT 255 255
+- " Port0 data2 %%0B6 USINT O
+- " Portd data3 %QE7 USINT 0
+- " Portd data4 %QBS USINT O
Figure 4-1-96

» The received data can be viewed as shown in the figure below.

14 Portd Event Code B AV UINT 0
* Port0 Device Err %IX2.0 BIT
3 Portd I/Q DI %%IX2. 1 BIT

. Port0 C/Q DI %IX2.2 BIT

“B Portd Valid B%IN2. 3 BIT

* L] Port0 Receive Len %IB3 USIMT

. Portd datad 24IE4 USINT

+o Portd datal 24IB5 USINT

- 4 Portd data2 %16 USINT

+- 49 Port( data3 %IBT USINT O

+- 4 Portl data4 %13 USINT O

Figure 4-1-97

259


h

ﬁ DEGSON | IP20 /O System

4.1.12.3 IOL DI mode routine

»  As shown in the figure below, configure the module Port0O channel to IOL DI mode, download and start

the PLC.
Startup Parameters gk add [ Edit 3 Delete Move Lip Maove Down
[ Module /0 Mapping-j- Line Index;Subindex  MName Value Bit Length
1 16#4200: 16#01 DF20-M-410L Port0 Operating Mode I0L DI VE 8
I Maodule IEC Objects 2 16%4260: 1602 DF20-M-410L Port0 Cyde Made I0L Automatic 3
3 1674260: 16503 DF20-M-410L Portd Cyde Time 3.2ms 3
Information 4 16¥4260:16%04  DF204¥-410L Portd Validation Mode Disable 8
5 16#4260: 1605 DF20-M-410L Portd Parameter Server Disable ]
-] 16#4260: 1606 DF 20-M-410L Portd VendorID a 156
7 16#4260: 1607 DF 20-M-410L Portd DevicelD a 32

Figure 4-1-98

» Input a 24V signal to Port0 C/Q. As shown in the figure below, you can see that Port0 C/Q DI becomes

TRUE.
+ 4 Portd Event Code SRV UJINT
. Portd Device Err S4IN2.0 BIT
4 Portd 10 01 eIz 1 BIT
“ Portd €/Q DI %4IN2,2 BIT
W Fortd vaid TIN5 BT
+o 4 Portd Receive Len %IB3 USINT 1
- Port datal 514 USINT 255
+ Ay Portd datal 2LIBS USINT 0
e s i s z
Figure 4-1-99
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4.1.12.4 IOL DO mode routine

» As shown in the figure below, configure the module Port0 channel to IOL DO mode, download and

start the PLC.

Startup Parameters ok Add [#f Edit 3 Delete Move Up Move Down

Module 1/0 Mapping- Line Index:Subindex  MName Value Bit Length
1 16#4200: 16501 DF20-M-410L PortD Operating Mode LIOL Do VI 8

Madule IEC Objects 2 16#4260:16#02 DF 20-M-4I0L Portd Cyde Mode I0L Automatic 8
3 16%4200:16503 DF20-M-410L Portd Cydle Time 3.2ms 8

Inf ti

frermation 4 1624260:16%04  DF204M-4I0L Portd Validation Mode Disable 8
5 16#4200:16%05 DF20-M-410L Port0 Parameter Server Disable 3

Figure 4-1-100

» As shown in the figure below, Port0 C/Q can input 24V signal.

5T Portd Command SHOWO UINT 0
" Portd C/Q DO QN2 1 BIT
i ) Partd Valid 50%2, 2 BIT
+ K@ Portd Transmit Len QB3 USINT u}
+.

PortD datad Y0B4 USINT 0

K. = s wan bk i =

Figure 4-1-101
4.1.12.5 1/Q DI Channels

» This channel is valid in any mode, as shown in the figure below, indicating that a valid signal is

received.

e A Portd Event Code SLIW0 UINT
L Portd Device Err BHINZ.0 BIT
R Port IjQ DI %IN2. 1 BIT
% Portd C/Q DI B4IX2. 2 BIT
R Portd Valid BIN2, 3 BIT

Figure 4-1-102
4.1.12.6 Port Diagnosis

» As shown in the figure below, the Event Code displays data as 0, indicating that there is no error.

E Portd Event Code BRIW0 UIMT 160000
Portd Device Err Selk2.0 BIT

g

“ Portd 1jQ DI oIX2. 1 BIT FALSE

p Portd CjQ OI OLIN2.2 BIT

*p Port0 Valid OLIN2.3 BIT
- 4P Portl Receive Len %elB3 LUSINT 1604

Figure 4-1-103

» As shown in the figure below, the Event Code shows data 16#1800, indicating that the IO-LINK slave
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is offline. For other event codes, please refer to the port event code table.

- 49 Portd Event Code Bl UINT 16#1800
g ] Port0 Device Err Selx2.0 BIT TRUE
B PortD I/Q DI 24LIX2. 1 BIT FALSE
g Portd C/Q DI %IN2.2 BIT FALSE
e Portd Valid %IX2.3 BIT TRUE

Figure 4-1-104

Table 4.1.1 Port event codes

Event Code illustrate

0x1800 IO-LINK slave is offline, check the slave
connection

0x1801 Wrong startup parameters

0x1802 VendorID does not match

0x1803 DevicelD does not match

0x1804 C/Q short circuit

0x1805 PHY chip overheating

0x1806 L+ L- short circuit

0x1807 L+ overcurrent

0x1808 Device event overflow

0x1809 Backup inconsistent, memory out of range

0x180A Backup inconsistent, identity verification error

0x180B Backup inconsistency, non-specific error with

data storage

0x180C Backup inconsistent, upload error

0x180D Parameters are inconsistent, download failure

0x180E P24 (Class B) missing or overvoltage

0x180F Short circuit at P24 (Class B), check wire
connections

0x1810 1/Q check line has short circuit

0x1811 C/Q is short-circuited when used as digital
output

0x1812 1/Q Overcurrent

0x1813 C/Q overcurrent when used as digital output

0x4000 Slave over temperature

0x5000 Slave hardware failure

0x5100 Slave power failure

0x5101 The slave fuse is blown

0x6320 Slave parameter error

0x6321 Slave parameter missing

other View slave manual
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Table 4.1.2 Port operation codes

Command illustrate

0x00 Normally obtain the port event code
0x01 Clear port event codes

other reserve

» As shown in the figure below, writing 1 in Command can clear the current event code.

]
v

(E EE

Port) Command W0 IMT 1650001
Portd CfQ DO Tex2.1 BIT
Port0 Valid OX2.2 BIT
Portd Transmit Len B3 USIMNT 16700
Figure 4-1-105

Port0 Event Code SRIWD LINT 160000
PortQ Device Err %elX2.0 BIT
Port0 1/Q DI Sl 1 BIT FALSE
PortD C/Q DI SalX2, 2 BIT FALSE
PortD Valid SalX2. 3 BIT TRUE

Figure 4-1-106
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4.2 Application in Sysmac Studio software environment

»  First find the DF20-C-EC EtherCAT Module V3.5.51120230208 device description file provided by the
manufacturer and copy it to
The installation path is "C:\Program Files

(x86)\OMRON\SysmacStudio\IODeviceProfiles\EsiFiles\UserEsiFiles".

DF20-C-EC EtherCAT Module V3i7i0_240904 1321 B 202410722 10:20 Extensible Mark... 714 KB

» Set the IP address of the computer and the IP address of the PLC, and ensure that they are in the same

network segment.

» As shown in Figures 4-2-1(a) to 4-2-1(c), add the DF20-C-EC adapter to the created project.

B3 Project Properties

Project name [T
f@w Open Project

Author F3

& Import...

‘Comment

Online
. . Type Standard Project
’? Connect to Device
Version Control

"I Select Devi
W, Version Control Explorer gl >elect Levice

- Category Controller
License -

. Device 2 - 9024DT
B3 License =

Version

Create

it Setting Parar

Edit Module

Figure 4-2-1(b)
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Master
= I_. Master ltem name Value
DF20-C-EC Rev:0x00000355 del name "DF20-C-EC
Product name EtherCAT Coupler
Revision 0xD0000355
PDO Communications Cycle PDO Communications Cycle 1 (2000 us)
STE P 'I Node Address

Enable/Disable Settings
Serial Number

PDO Map Settings
Enable Distributed Clock
Shift Time Setting
Reference Clock

sstina Boiameteis Edit Setting Parameters
Backup Parameter Settings

Module Configuration

Edit Module Configuration

Device name
Set a name for the slave.

Figure 4-2-1(c)
» As shown in Figure 4-2-1(c), users need to note that in step 1, the device node address in the project is
the same as the DF20-C-EC DIP switch.
The switch settings must be consistent, otherwise there will be problems with the configuration. After the
DIP switch is set, DF20-C-EC needs to be powered on again.Step 2: Click Edit Module Configuration to

add modules to the project based on the actual topology.
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4.2.1 Digital Module and Alarm Module Usage Examples

» This example uses the DF20-C-EC+DF20-M-16DI-N+DF20-M-16DO-N topology. Users can add
Add module.In addition, after adding the actual module, the user also needs to add an additional "Alarm"

module to display error information in the topology structure.

ECAT CLneriL s . 5 Mo -1 L (EU
|Posit| Slot Module
MNodel : DF20-C-EC (E001)

0 Terminals ERCF20-M-16D1-N (M1)

Terminals E30F20-M-16D0-N (M2)
Terminals BElalarm (M3}
Terminals

Figure 4-2-2
» After adding the adapter DF20-C-EC and IO module, transfer the data to the controller and power on

the device.
Into configuration.
» As shown in Figure 4-2-3, double-click I/O mapping and select the corresponding I/O module to view

and operate the channel data.

Multiview Explorer

WT' Position | Port | Description | | Data Type | Value
D 2 | ¥ & EtherCAT Network Configuration

¥ * DF20-C-EC
¥  DF20-M-16DI-N
16 CH Digital Input NPN TxP_|
16 CH Digital Input NPN TxP_DI2 X
16 CH Digital Input NPN TxP_DI3 2000 03
16 CH Digital Input NPN TxP_DI4_2000_04
16 CH Digital Input NPN TxP_DI5_2000_05
16 CH Digital Input NPN TxP_DI6_2000_06
16 CH Digital Input NPN TxP_DI7_2000_07
16 CH Digital Input NPN TxP_DI8_2000_08
16 CH Digital Input NPN TxP_DI9_2000_09
16 CH Digital Input NPN TxP_DI10_2000_0A
16 CH Digital Input NPN TxP_DI11.2000_0B
16 CH Digital Input NPN TxP_DI12_2000_0C
16 CH Digital Input NPN TxP_DI13_2000_0D
16 CH Digital Input NPN TxP_DI14_2000_0F
16 CH Digital Input NPN TxP_DI15_2000_0F
16 CH Digital Input NPN TxP_DI16_2000_10
20-M-16D0-

7 Dat; i 16 CH Digital Output NPN Rx_DO2_3000_02
v 16 CH Digital Output NPN Rx_DO3_3000_03
¥ @ POUs i 16 CH Digital Output NPN Rx_D04_3000_04
Ve 16 CH Digital Output NPN Rx_DOS5_3000_05
16 CH Digital Output NPN Rx_DO6_3000_06
16 CH Digital Output NPN Rx_DO7_3000_07
16 CH Digital Output NPN Rx_DOS_3000_08
16 CH Digital Output NPN Rx_DO9 3000_09
16 CH Digital Output NPN Rx_DO10_3000_0A
16 CH Digital Output NPN Rx_DO11_3000_08
16 CH Digital Output NPN Rx_DO12_3000.0C
16 CH Digital Output NPN Rx_DO13_3000_0D
16 CH Digital Output NPN Rx_DO14_3000_0E

Figure 4-2-3

R
R
R
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R
R
R
R
R
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w
w
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» The Alarm module is the alarm information module of the adapter DF20-C-EC, where "Alarm
Stateword" is the module in the topology structure
Error information. As shown in Figure 4-2-4, the value of "Alarm Stateword" is 0x0102 (258), indicating

that an error has occurred in the second module. Similarly, when an error has occurred in the first module,
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the value of "Alarm Stateword" is 0x0101 (257). When all modules are working normally, the value is 0.
There is also an "Alarm Ctrlword" object in the Alarm module. When "1" is written to this object, the
current error information can be cleared.

Position | ) . | Description | RW | Data Type | Value | Variable

¥ & FtherCAT Network Configuration
¥ * DF20-C-EC

Alarm Medule RxPDO-Mapping_Alarm Ctriword
Alarm Meodule TxPDO-Mapping_Alarm Statewon

Figure 4-2-4
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4.2.2 Universal analog input module usage routine

» This example uses the topology of DF20-C-EC+DF20-M-4AI-U-4+DF20-M-4AI-1-5. As shown in
Figure 4-2-5, the user

Add modules in order in your project.

Slot | Module
-C-EC (E0OT)
Terminals EEDF20-M-4AI-U-4 (M1)

Terminals EEDF20-M-4Al-1-5 (M2)
Terminals BAlarm (M3)
Terminals

Figure 4-2-5
» Analog input module sampling frequency setting: Click “Edit Setting Parameters” as shown in Figure
4-2-6 to enter the analog input module sampling frequency setting as shown in Figure 4-2-7.
The analog input module DF20-M-4AI-U-4 and DF20-M-4AI-I-5 have four sampling frequencies to choose
from, and the system default sampling frequency is 20Hz. The analog input module signal detection range

setting is shown in Figure 4-2-7.

Multiview Explorer

T G Item name : Value
T DF20-M-4AI1-1-5 (M2) : n: ]
Terminals ElAlarm (M3) odel DF20-M-4A1-U-4 o

Product name 4 CH Analog Voltage Input, 16bit Filter

Connected position 0

2 0x3000:00 4 CH Analog Voltage Input...

TErm_lnaIs 0x2 4 CH Analog Voltage Input...

Terminals _ 0x2 H Analog Voltage Input...

Terminals PDO Map Settings 0x2000:03 4 CH Analog Voltage Input...

Terminals 0x2000:04 4 CH Analog Voltage Input...

Terminals Edit PDO Map Setﬁﬁgs

Terminals — Setting
= Setting Parameters 3
Terminals b

Terminals
Terminals.

Edit Setting Parameters

Terminals Backup Parameter Settings -
Terminals.
Terminals.
Terminals

Terminals.

Terminals.

Terminals

Terminals

Terminals

Terminals

Terminals. Device name
Terminals Set a name for the device.
Terminals.

Terminals.

Terminals

Figure 4-2-6
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Edit Setting Parameters = O X

ltern name Value
- Al M Data/l = ]

(32768~32767)

0x4020:02 Al

Move Down Remove
Return to Default
~Help
Data type
Comment :

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

OK " Cancel

Figure 4-2-7
» As shown in Figure 4-2-8, double-click I/O mapping and select the corresponding I/O module to view
the channel data.

The object is used for module calibration and users do not need to operate it.

Position | Port | Description | RW | Data Type [Malue Variable
¥ & FtherCAT Network Configuration

A

DF20-M-4Al-1-5

4 CH Analog Current Input,1_AD Ct
4 CH Analog Current Input,U_AD Vi
4 CH Analog Current Input,U_AD Vi
4 CH Analog Current Input,U_AD Vi
4 CH Analog Current Input,U_AD Vi

Alarm

Figure 4-2-8
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4.2.3 General analog output module usage routine

» This example uses the topology of DF20-C-EC+DF20-M-4A0O-U-4+DF20-M-4AO-I-5. As shown in
Figure 4-2-9, the user

Add modules in order in your project.

|Posit| Slot | Module
Model : DF20-C-EC (EDO1)
0 Terminals C30F20-M-4A0-U-4 (M1)

Terminals C30F20-M-4A0-1-5 (M2)
Terminals Balarm (M3)
Terminals

Figure 4-2-9

» The analog output module signal range setting is shown in Figure 4-2-10 (a)~(b).

IPosit| Slot |

Node : EC (E0O1)

Terminals  [i ) — Item name Value

Terminals  [CIDF20-M-4A0 Devicename |M]

Terminals  [@lAlarm (M3} Model DF20-M-4AO-U-4

Product name 4 CH Analog Voltage Output, 16bit
Connected position 0

) 0:3000:01 4 CH Analog Yoltage Outp...
e 0x3000:02 4 CH Analog Voltage Outp...
Terminals PDO Map Settings 0x3000:03 4 CH Analog Voltage Outp...
Terminals 0x3000:04 4 CH Analog Voltage Outp...
Terminals Edit PDO Map Settings
Terminals . Setting

i Setting Parameters -

[=]

Terminals
Terminals

O~ o e g —

Edit Setting Parameters
Terminals Backup Parameter Settings
Terminals

Terminals

Terminals

Terminals

Terminals

Terminals

Terminals

Terminals

Terminals

Terminals

Terminals Device name

Terminals Set a name for the device.
Terminals
Terminals
Terminals

Figure 4-2-10(a)
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Edit Setting Parameters = (m} X

Remove

Return to Default

g ers are saved in the CPU Unit as a part of EtherCAT setting.
Select Synchronize he Toolbar to transfer.

Figure 4-2-10(b)
» As shown in Figure 4-2-11, double-click I/O mapping, select the corresponding I/O module, and set the

channel data.

Position | Port | Description I_R.Wl Data Type | Value | Variable
¥ ¥ EtherCAT Network Configuration
~ MNodel ¥ * DF20-C-EC
~ SlotD 20-M-4A0-U-4

Output, SetV 32767
T - - = e 1l e 1]

N

4 CH Analog Voltage Output,_Set

4 CH Analog Voltage Output, SetV
DF20-M-4AOQ-1-5

4 CH Analog Current Output,_Set ¥
4 CH Analog Current Output,_Set V
4 CH Analog Current Qutput,_Set V
4 CH Analog Current Qutput,_Set ¥

Alarm

Figure 4-2-11
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4.2.4 Pressure sensor data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-2LC-S-5 topology, as shown in Figure 4-2-12. Users add

modules in sequence in the project.

|Posit | Slot | Module
Nodel : DF20-C-EC (E00T)

0 Terminals ERDF20-M-2LC-5-5 (M1}

Terminals BMarm (M2}

.
2 Terminals

Figure 4-2-12

» DF20-M-2LC-S-5 module sampling frequency setting: Click "Edit initialization parameter settings" as

shown in Figure 4-2-13 to enter the

As shown in 4-2-13, DF20-M-2LC-S-5 has 4 sampling frequencies to choose from, and the system default
sampling frequency is 150Hz.

Multiview Explorer

; oy | 1Posit| ; | Module
[new Controlier 0+ Node1 : DF20-C-EC (E001)
bd Configurations and Setup 0 Terminals

ftemn name Value
|_IW,

Terminals EAlarm (M2) Device name b1

1
2 Terminals Maodel DF20-M-2LC-5-5

DEXOC_ECIEOO1Y

- Product name 2 CH Load Cell Input, 16bit, Filter
Edit Setting Parameters Connected position

PDO Map Settings

Edit Setting Parameters

Remove

Return to Default

Data type : ——-

Setting Parameters
Comment ; ---

The setting parameters are edited.

Figure 4-2-13

» As shown in Figure 4-2-14, double-click I/O mapping, select the corresponding I/O module, and set the

channel data. Data object meaning

Please refer to4.1.4Section.

Position |
¥ & EtherCAT Network Configuration

Description | P..«W—rﬁata Type | Value | Variable

H Load Cell Input, 16bit, LC Ctriv
2 CH Load Cell Input, 16bit,_LC State
2 CH Load Cell Input,16bit,_LC Valu
2 CH Load Cell Input, 16bit,_LC Valu
Alarm

Figure 4-2-14
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4.2.5 Routine use of thermal resistance sensor data acquisition module

» This example uses the DF20-C-EC+DF20-M-2RTD-PT+DF20-M-4RTD-PT topology. DF20-M-2RTD-
PTandDF20-M-4RTD-PTmodulesupportssensortypesPT100/PT200/PT500/PT1000/Ni100/
Ni120/Ni200/NiS00Ni1000/Cul0/Cu50/Cu53/Cul00/KTY84-130/KTY84-150/KTY84-151,
Ressistor40ohm/Ressistor80ohm/Ressistor] 50ohm/Ressistor300ohm Ressistor500ohm/Ressistor1000ohm
/Ressistor20000hm/Ressistor40000hm/KTY83-110/KTY83-120/KTY83-121/KTY83-122/KTY83-
150/KTY83-151/NTC-5K/NTC-10K. This type of module has two status indicators. When the module is
powered normally, LED1 is always on. When the module enters the working state, LED2 flashes. As shown

in Figure 4-2-15, users add modules in order in the project.

|Posit| Slot | Module
Model : DF20-C-EC (E001)

0 Terminals EBOF20-M-2RTD-PT (M1)
Terminals ERCF20-M-4RTD-PT (M2)
Terminals Balarm (M3)

Terminals

Figure 4-2-15
» If you need to configure the sensor type and filter configuration, as shown in Figure 4-2-16, select the

sensor type. The system supports PT100 by default.

Multiview Explorer

‘new Controller 0 :'| ”
¥ 5 ltem name Value
Setu &
i : Device name
§ ot 3 Model DF20-M-2RTD-PT
ol Product name 2 CH RTD Input, 16bit Filter
Connected position 1]

el : DF20-C-EC(E00T)

Edit Setting Parameters 0x2000:01 2 CH RTD Input, 16bit Filter...

PDO Map Settings 0x2000:02 2 CH RTD Input, 16bit Filter...

20 FT100 200.550°C - Edit PDO Map Settings
1: 25Hz 400ms -

Edit Setting Parameters

Backup Parameter Seings

Move Down Add Remove

Return to Default

Figure 4-2-16

Table 4.2.7

Object Name illustrate Remark

RTD Input CH1 First channel If the data values of both channels are -32768, this

data means that the sensor is disconnected or the sensor type

RTD Input CH2 First channel configured by the master station does not match the actual

data sensor type.
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» DF20-M-2RTD-PT supports PT100 type sensors by default. As shown in Figure 4-2-17, the first

channel is connected to the PT100 sensor.
The second channel is not connected to the sensor. The temperature data is shown in Figure 4-2-17. The

first channel reading is 183, representing 18.3°. The second channel is not connected to the sensor and the

reading is -32768, indicating a disconnection.

| De Variable

Position | Port

¥ § FtherCAT Network Confiquration
Node1 ¥ " DF20-C-EC
Slot 0

CH RTD Input, 16bit Filter_RTD Inp
DF20-M-4RTD-PT
Alarm

Figure 4-2-17
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4.2.6 Thermocouple temperature data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-4TC-KETJ+DF20-M-8TC-KETJ topology. The sensor
types supported by the module are

Type: K/E/T/J/B/S/R/N/C/L thermocouple +/-15.625mv, +/-15.625mv, +/-31.25mv, +/-62.5mv, +/-

15.625mv,

+/-31.25mv,+/-62.5mv,+/-125mv,+/-250mv,+/-500mv,+/-1000mv,+/-2000mv. This type of module has two

status indicators. When the module is powered normally, LED1 is always on. When the module enters the

working state, LED2 flashes. As shown in Figure 4-2-18, users add modules in order in the project.

IE; T = A

52 CiherCA . EC 1]

|Posit | Slot Module

MNodel : DF20-C-EC (EDOT)
Terminals EBDF20-M-ATC-KETJ [M1)

Terminals ERCF20-M-8TC-KETJ (M2)
Terminals ERAlarm (M3)
Terminals

Figure 4-2-18
» As shown in Figure 4-2-19, if you need to configure the sensor type, the system supports K-type
thermocouple by default; select filter configuration, the system defaults to

4Hz 250ms.

Multiview Explorer ' Node
— = |Pos Slot | v
[new_Controller 0 v | NodeT : DE20-C-EC (E00T)
b4l Configurations and Setup Terminals i i1 . fizn mamee Jalue
- hs ' Terminals F20-M-8TC-KET) (M2) Device name
Model DF20-M-4TC-KET)
Product name 4 CH TC Input, 16bit, Filter
Connected pasition 0
0x3000:01 4 CH TC Input, 16bit, Filter R...
3 2 4 CH TC Input, 16bit,Filter R...
2 4 CH TC Input, 16bit,Filter R...
0x3000:04 4 CH TC Input, 16bit, Filter R...
PDO Map Settings 0x2000:01 4 CH TC Input, 16bit, Filter T...
0x2000:02 4 CH TC Input, 16bit Filter T...
0x2000:03 4 CH TC Input, 16bit Filter T..
0x2000:04 4 CH TC Input,16bit, Filter T...
Edit PDO Map Seﬂings

Terminals EAlarm (M3}
Terminals

Y ‘Edit Setting Parameters
Backup Parameter Settings

Move Down Remove

Return to Default

Figure 4-2-19
Table 4.2.8
Tc Value CH1 The first channel
Tc Value CH2 Second channel . ) )
The quality of many domestic sensors varies
Tc Value CH3 The third channel _
greatly, and the Offset Value is used to
Tc Value CH4 The fourth channel )
compensate for the error of the sensor itself.
Offset Value CH1 Temperature
Offset Value CH2 Second channel
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Offset Value CH3 Temperature

Offset Value CH4 Temperature

» DF20-M-4TC-KET]J supports K-type thermocouples by default. As shown in Figure 4-2-20, the first
channel is connected to a K-type thermocouple, and the next three channels are connected to a K-type
thermocouple.

The temperature data is shown in Figure 4-2-20. The first channel has a reading of 212, which means 21.2°.

The last three channels have no sensor connected, and the reading is -32768, which means the line is broken.

This example does not perform temperature compensation on the first two channels.
]

L D e

Position | B [ Description | W | Data Type | Value | Vanable
¥ & EtherCAT Network Configuration
¥ * DF20-C-EC

LR B z
) ~ 4 CH TC Input, 16bit Filter _Offset Vz
4 CH TC Input, 16bit,Filter _Offset V;
4 CH TC Input, 16bit Filter _Offset Vi
4 CH TC Input, 16bit,Filter _Offset V:
4 CH TC Input, 16bit Filter _TC Value
4 CH TC Input, 16bit, Filtter _TC Value
4 CH TC Input, 16bit Filter _TC Value
4 CH TC Input, 16bit, Filter _TC Value
DF20-M-BTC-KET)

Alarm

P
—h
) P

[ B o™ IO ]
= =

[ I T ]
fo fa o

L l:"l L

Figure 4-2-20
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4.2.7 Single-channel encoder data acquisition module usage routine

» The single-channel encoder data acquisition modules are available in two types: DF20-M-1CNT-EL-5
and DF20-M-1CNT-EL-4.

The method is the same as the usage method. The difference is that DF20-M-1CNT-EL-5 is connected to a

5V encoder signal, and DF20-M-1CNT-EL-4 is connected to a 24V encoder signal. This document uses the

DF20-M-1CNT-EL-5 module as an example.

» DF20-M-1CNT-EL-5 module features:

(1) Quadrature encoder A+/A-, B+/B- differential input, 4 times frequency;

(2) Electron probe input;

(3) Two LED indicator outputs. After the module is powered on, Led1 is always on, indicating that the

module is powered on and initialized normally. Different display states of Led2 represent different working

states of the module: when the module is running in the data sampling state, Led2 flashes; when the module

is running in the idle or clearing sampling data state, Led2 is not on. As shown in Figure 4-2-21, users add

modules in order in the project.

E
LT CINEra

Pasit | Slot Module

Nodel : DF20-C-EC (E0OT)

0 Terminals EDF20-M-1CNT-EL-5 (M1)
Terminals EBCF20-M-1CNT-EL-4 (M2)
Terminals Balarm (M3}

Terminals

Figure 4-2-21

»  Figure 4-2-22 shows the PDO process data of the DF20-M-1CNT-EL-5 module:

Position | Port [ Description [ F.;W-T“Data Type Malug
¥ & EtherCAT Network Configuration

1 CH ENC Input 5V RxPDD—Map_Cc.

1 CH ENC Input 5V TxPDO-Map_EN
1 CH ENC Input 5V TxPDO-Map_ Ac
1 CH ENC Input 5V TxPDO-Map_To
DF20-M-1CNT-EL-4

Alarm

Figure 4-2-22
Table 4.2.10
name PDO data meaning Data Types
ENC State Feedback status word UINT16
Actual Position Feedback encoder current position INT32
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Touch Probe Position

Feedback electronic probe latch

INT32

ENC Command

Control command word

UINTI16

» Table 4.2.11 shows the module state machine description of DF20-M-1CNT-EL-5.

Table 4.2.11
Control command meaning Feedback status meaning
0x01 21B Enter counting state 0x01 dB Counting status
0x012C Clear current count 0x010C Clear Status
0x0109 Idle state
0x010E Error Status

» The module automatically enters the idle state when powered on. Enter the 0x012B command for ENC

Command to make the module enter the counting state.

When the word feedback is 0x010B, the counting is normal; if the pulse count value and the electronic

probe latch value need to be cleared, write 0x012C to clear the data in the module. When the status word is

judged to be 0x010C, the clearing is completed; then the command object ENC Command is input with

0x012B again, and the module enters the counting state.
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4.2.8 Two-channel pulse data acquisition module usage routine

Note: The pulse acquisition module is divided into two types: DF20-M-2CNT-PIL-5 and DF20-M-2CNT-

PIL-4. The wiring and usage methods of the two modules are the same. The difference is that DF20-M-

2CNT-PIL-5 is connected to a 5V pulse signal, and DF20-M-2CNT-PIL-4 is connected to a 24V pulse

signal.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module functions:

» Two-channel pulse input and position comparison;

» Two-channel electronic probe input, which can latch the current pulse input value of two channels
respectively;

» The current two channel count values can be cleared to zero respectively according to the external
trigger signal;

» Two LED indicator outputs. After the module is powered on, LED1 is always on, indicating that the
module is powered on and initialized.

The initialization is normal. Different display states of LED2 represent different working states of the

module: when the module is running in the data sampling state, LED?2 flashes; when the module is running

in the idle state, LED?2 is off.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module wiring instructions:

279



ﬁ DEGSON | IP20 /O System

LED 1

24V
Signal

BB FEREt/ §SZ?E32%4 3 ESRAMIEE

%Sinal L )

® O
00
OO0
LED2 | ||® O
D @

ERERESREYIEE
> Field_24V
Signal
® @x 0y
HBFixst/ B EEEESSEUIEE
> Field_0V

RS ESEAEMEE

“?

Figure 1 DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) wiring diagram

» As shown in Figure 1, the wiring diagram of DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4): Pins 1 and

2 are the first channel electronic probes.
Note 1:The first channel data reset signal input, the specific function to be selected can be configured
according to needs; 5 and 6 pins are the second channel electronic probe
Note 1:The second channel data reset signal input; the usage is the same as the first channel electronic
probe/first channel data reset signal input. Pins 3 and 4 are the first pulse input channel, as shown in the
figure, the sensor signal is low effective connection; pins 7 and 8 are the second pulse input channel, as
shown in the figure, the sensor signal is high effective connection.
Note 1: The latch of the counting module is the electronic probe function that is often found in the servo. After being
triggered by an electronic probe signal (such as a photoelectric switch), the card directly latches the current value. This is
much faster than using the host computer PLC to determine the probe signal and then latch the position. The host computer
has a delay in determining the position and the position is inaccurate. Some packaging industries need to use this function.
If not, just ignore it.
DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module process data description:

» The bus adapter will allocate corresponding input and output addresses according to the different

280



ﬁ DEGSON _ IP20 1/O System

modules connected later;

The table shows the meaning, data length and data type of the input and output data of DF20-M-2CNT-PIL-
5 (DF20-M-2CNT-PIL-4).

Table 1
i uué—}ﬁ\:i ik 1 Uint8
IE ke b R B R 4 Uint32
JHIE 2 iy 4 S S B 1 Uint8
T IE2 ke b e B 4 Uint32
I NEUR FE kg e et)
HIE DRSS AR 1 Uint8
JHIE kb EL 4 Uint32
IRIE1 B k% 4 Uint32
JHIE 2R & 5 N\ E s 1 Uint8
JHIE2 K % 4 Uint32
IHIE2 B kRS 4 Uint32

Position | Port . - [lescripac-n Rn"W| Data Type Type "'I."alue|
v ? EtherCAT Network Configuration
Node1 ** DF20-C-EC

PulseCount Input Ccrmpa Puls
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Late
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Pul:
2 CH PulseCount Input Compa_Lat:
DF20-M-2CNT-PIL-4

Alarm

»  Output data meaning

Table 2
Output data meaning
Obyte
bit7~bit3 | Reserved seat
bit2 0: Disable channel 1 comparison value; 1: Enable channel 1 comparison value
bitl 0: Enable the electronic probe function of channel 1; 1: Enable the count clearing function
triggered by external signal of channel 1
bit0 0: Channel 1 stops counting and the original count is reset to zero; 1: Channel 1 starts

counting

1~4byte Channel 1 pulse comparison value output, unsigned 32-bit data

Sbyte
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bit7~bit3 | Reserved seat

bit2 0: Disable channel 2 comparison value; 1: Enable channel 2 comparison value

bitl 0: Enable the electronic probe function of channel 2; 1: Enable the count clearing function
triggered by external signal of channel 2

bit0 0: Channel 2 stops counting and the original count is cleared; 1: Channel 2 starts counting

6~9byte Channel 2 pulse comparison value output, unsigned 32-bit data

» Input data meaning

Table 3

Input data meaning

0 bytes

bit7~bit3 Reserved seat

0: The count value of channel 1 is less than the comparison value; 1: The count value of

bz channel 1 is greater than the comparison value.

. 0: No electronic probe/first channel count reset signal; 1: Electronic probe/first channel
il count reset signal
bit0 0: Channel 1 counting stop state, the original count is cleared; 1: Channel 1 counting

state

1~4 bytes Channel 1 pulse input value, unsigned 32-bit data

5~8 bytes Channel 1 pulse input latch value, unsigned 32-bit data

9 bytes

bit7~bit3 Reserved seat

0: The count value of channel 2 is less than the comparison value; 1: The count value of

bit2
channel 2 is greater than the comparison value.
bitl 0: No electronic probe/count clear signal on channel 2; 1: Electronic probe/count clear
1t
signal on channel 2
bit0 0: Channel 2 counting stop state, the original count is cleared; 1: Channel 2 counting
1t
state
10~13 ) ) _
Channel 2 pulse input value, unsigned 32-bit data
bytes
14~17 ) ) )
b Channel 2 pulse input latch value, unsigned 32-bit data
ytes

» As shown in Figure 4-2-23, this is the usage example of DF20-M-2CNT-PIL-5:
PluseCtrA writes 5 (channel 1 starts counting, enables channel 1 electronic probe function, and enables

channel 1 comparison value).
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Position |

Description R/W :WData Type.ujl."alue
¥ ¥ EtherCAT Network Configuration

" Nodel ¥ " DF20-C-EC
Slot 0 v

H PulseCount Input Compa_LatchCount CH1_2020 03
CH PulseCount Input Compa_PulseState CH2 2020 04
CH PulseCount Input Compa_PulseCount CH2_2020 05
2 CH PulseCount Input Compa_LatchCount CH2_ 2020 06
DF20-M-2CNT-PIL-4
Alarm

P

Figure 4-2-23
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4.3 Application in Beckhoff TwinCAT3 software environment

» As shown in Figure 4-3-1, first find the DF20-C-EC EtherCAT Module V3i7i0 240904 1321 B device

description provided by the manufacturer.
Copy the above file to the folder of the installation path C:\TwinCAT\3.1\Config\lo\EtherCAT, and then
open TwinCAT3. When TwinCAT3 is started, it automatically adds the devices under the EtherCAT file to

the device library.

14 KB

M
o]
(]

4/10/22 10:20 Extensible Mark...

DF20-C-EC EtherCAT Module V3i7i0 240004 1321 B
Figure 4-3-1

4.3.1 Digital Module and Alarm Module Usage Examples

» This example uses the DF20-C-EC+DF20-M-16DI-N+DF20-M-16DO-N topology. After the system is
powered on, use the network cable

Connect the network port of the PC with the TwinCAT3 network card driver to the "IN" network port of

DF20-C-EC, and create a new project in TwinCAT3. After scanning the slave station, you will get the result

shown in Figure 4-3-2: The 1st and 2nd Modules are the module cards, and the 3rd module is the alarm

module (containing a 32-bit Error object, each bit represents the error status of the corresponding card).

4« Evo
4 "L Devices
4 == Device 2 (EtherCAT)
A Image
*® Image-Info
2 SyncUnits
Inputs
& Outputs
& InfoData
% Box 1 (DF20-C-EQ)
Module 1 (DF20-M-16D1-N)
= Module 2 (DF20-M-16D0-N)
Module 3 (Alarm)
B WcState
b @ InfoData
&7 Mappings

| A A~ 4

P
4
4
4

Figure 4-3-2
» Select Yes (YES) according to the prompts to enter the FreeRun mode. In FreeRun mode, as shown in
Figure 4-3-3
As shown, check the input signal collected by DF20-M-16DI-N;
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o & v| ®-a ‘ }i|:| Name [¥X] Online Type Size =Add.. InfOut
AR ERFEERS(Crl+) p-jEDM 1 BIT 0.1 39.0 Input
e TwinCAT Projects0"(l ARED # Do i BIT 0.1 40.1 Input
4 5 TwinCAT Projectso # DI 0 BIT 0.1 40.2 Input
b [ svsTEM # D12 0 BIT 0.1 40.3 Input
# D13 0 BIT 01 40.4 Input
] # DI4 0 BIT 0.1 40.5 Input
[& saFeTy # DI15 0 BIT 0.1 40.6 Input
..E Ct++ # DI6 0 BIT 0.1 407 Input
& anavrics # DI2 0 BIT 01 381 Input
<@ # D3 0 BIT 01 392 Input
<% Deces #1 DI4 0 BIT 01 39.3 Input
4 B Device 2 (EtherCAT)
o # DIS 0 BIT 0.1 39.4 Input
1+ Image
2B | nage-info #1 DI6 0 BIT 01 395 Input
b 2 SyncUnits # DI7 ] BIT 0.1 39.6 Input
b Inputs # DI8 0 BIT 0.1 397 Input
b Outputs # DIg o BIT (8] 40.0 Input
b & InfoData
4 ™ Box1(DF20-C-EC)
a Module 1 (DF20-M-16DI-M)
3 16 CH Digital Input NPN TxPDO-Mappi
b = Module 2 (DF20-M-16DO-N)
3 Module 3 (Alarm)
b [l WeState
b @ InfoData
&' Mappings
Figure 4-3-3

» As shown in Figure 4-3-4, by assigning a value to the output module DF20-M-16DO-N, the output of

the module can be controlled.

Variable Flags Online

e
4 il TWinCAT Project50 ~f Vel °
e NewVabe: oo,
PLC
[ saFETY Comment:
B ce
8 anaLYTICS
4 Eyo
4 *T Devices
4 =¥ Device 2 (EtherCAT)
2% image
9 Image-Info
b 2 SyncUnits L - - - B - 1| Set Value Dialog X
3 Inputs £ ] i
b [ Outputs 'J[ Dec: 1 oK
? @ InfoData T Hex 001 Cancel
4 (& Box 1 (DF20-C-EQ) — ——
b Module 1 (DF20-M-16DI-N) [
4 = Module 2 (DF20-M-1600-N) i |
4 T 16 CH Digital Output NPN RxPDO-Maj |
TS —= Bool: [ 1 Hex Ed...
B DO2 |7 Binay: m A
E- D03 ! Bit Size: ©1 08 Ol O Ot 02
B D04
B/ DOS
B DO6
B+ DO7
B D08
B/ DOY
B D010
B- DO11
B DO12
B D013
B- D014
B/ DO15
B, DO16
b < Module 3 (Alarm)
b B WeState

Figure 4-3-4
» The Alarm module is the alarm information module of the adapter DF20-C-EC. The "Alarm Stateword"

is the module error in the topology structure.

Misinformation.
Alarm Ctrl word | Command meaning | Alarm Stateword Status meaning
0 Feedback fault 0x0xxx Current fault code
code
1 Clear status 0x0000 Status information
information cleared
1000 Feedback software 0x0355 Current firmware
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version version

» As shown in Figure 4-3-5, when the value of "Alarm Ctrlword" is 0x0000 by default, the feedback
value of "Alarm Stateword" is 0x0102.

Indicates that the second module after the coupler has an error, and so on; when all modules are working

normally, the value is 0. When the "Alarm Ctrlword" object is written with "1", the current error

information can be cleared.

Sl e. 8l - .
@8 | Dl ﬁ|—| Variable Flags Online
EERAAEEREER(Crl+) p-
B BEAE TwinCAT Project507(1 -MAE) Value: 258
4 il TwinCAT Project50

uil ,".Vm o New Value: Farrn Reloase Write

b [l svsTeEM orce..
MOTION
PLC Comment:

43| SAFETY
E C++
& anaLyTICS
4« Ewo
4 "% Devices
4 == Device 2 (EtherCAT)
. Image

Set Value Dial *
}E_ Image-ln{g = alue Lislog T
2 SyncUnits B | 258
Ll A Dec 258 ox Mk | |
Inputs |
Hex 0x0102 Cancel

3 InfoData Float:
&% Box 1 (DF20-C-EC)
b Module 1 (DF20-M-16DI-N}

3
b
b B Outputs
3
4

P

P = Module 2 (DF20-M-16D0-N) Book: o 1 Hex Edit...
4 Module 3 (Alarm) Birah o 2
4 Alarm Module TxPDO-Mapping N —
F1 Alsiey Stademii Bit Size: O1 Of Q18 O3 Ot O
4 [ Alarm Module RxPDO-Mapping
E- Alarm Ctrlword
b [ WecState
Figure 4-3-5

4.3.2 Universal analog input module usage example

» This example uses the topology of DF20-C-EC+DF20-M-4AI-U-4+DF20-M-4AI-1-5. This type of
module has two states

Indicator light: When the module is powered normally, LED1 is always on. When the module enters

working state, LED2 flashes. As shown in Figure 4-3-6, the topology of the routine scanned on TwinCAT is

shown. Take DF20-M-4AI-U-4 as an example.

» A module contains four analog data input objects and one command output object. The command
object is used during module calibration.

The data objects and functions of the DF20-M-4AI-I-5 module are similar to those of the DF20-M-4AI-U-4.
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4 @ Box 1(DF20-C-EC)
4  Module 1 (DF20-M-4Al-U-4)
E 4 CH Analog Voltage Input,INT 16bit Filter
# AD Value CH1
# AD Value CH2
# AD Value CH3
# AD Value CH4
» B 4 CH Analog Voltage Input,16bit, Filter RxPDO-Mapping
7 Maodule 2 (DF20-M-4A1-1-5)
¢ Maodule 3 (Alarm)
B WcState
& InfoData

VY

Figure 4-3-6
The SDO data of the topological structure is shown on the right side of Figure 4-3-7, and the specific

meaning is shown in Table 4.3.2.

General EtherCAT DC Process Data Plc Slots  Startup  CoE - Online Online

Transiti.. Protocol Index Data Comment
IC <PS> CoE 0x1C12 C.. 03 000016101620 16 download pdo 0x1C12 index
€ <PS= Cof 0x1C13C.. 0300001A101A201A  download pdo 0x1C13 index
i <PS> CoE 0xF030 CO 03 00 45 00 00 00 46 00 00... download slot cfg
[@rs CoE 0x4080:01 Offline DOState
i@ s CoE 0xB000:00  0x45 (69) DF20-M-4AI-U-4 Al4V ID
i@rs CoE 0x4020:01  +10V (-32768~32767) (1) DF20-M-4AI-U-4 Al4V Type
@rs CoE 0x4020:02  20Hz (4) DF20-M-4A1-U-4 A4V Filter
i@ prs CoE 0xB001:00  0x46 (70) DF20-M-4AI-1-5 Al4l ID
i@ rs CoE 0x4021:01  0-20ma (0~65535) (1) DF20-M-4A1-1-5 Al4l Type
i ps CoE 0x4021:02  20Hz (4) DF20-M-4AI-1-5 Al4I Filter
i@ rs CoE 0x8002:00  0xOF (15) Alarm Module ID

Figure 4-3-7

Table 4.3.2 SDO data meaning

0x8000 DF20-M-4AI-U-4 AI4V ID ID number of DF20-M-4AI-U-4 (read only).

0x8001 DF20-M-4AI-1-5 AI41 ID ID number of DF20-M-4AI-I-5 (read only).
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The sampling frequency of DF20-M-4AI-1-5

0x4021 150Hz DF20-M-4AI-1-5 AI4I Filter (readable and writable). For the meaning of the
parameter value, refer to Table 4.3.3.
0x8002 0x0F Alarm Module ID Alarm module ID number.

Table 4.3.3 Meaning of sampling frequency data

Data Value Sampling frequency
meaning
1 300Hz
2 150Hz
3 60Hz
4 20Hz

» As shown in Figure 4-3-8, the default setting value of the signal detection range of the analog input
module is +10V.

The signal detection range of DF20-M-4AI-U-4 is configured to 0~10V. You only need to change the

corresponding parameter value and reactivate the project. Similarly, the sampling frequency setting method

of the analog input module is the same.

General EtherCAT DC Process Data Plc Slots  Startup CoE - Online Online
Transiti... Protocol Index Data Comment
C =P5= CoE O0x1C12C.. 030000161016 2016 download pdo 0x1C12 indes
C =P5> CoE Ox1C13 C... 030000 1A 10 1A 20 1A download pdo 0x1C13 indes
C =PS> CoE OxF030 C O 03 00 45 00 00 00 46 00 00... download slot cfg
@ ps CoE O 080:01 Offline DOState
B ps CoE 0xB000:00  Oxd5 (69) DF20-M-4A1-U-4 Al4V 1D
B ps CoE Ox4020:01 =10V (-32768~32767) (1) DF20-M-4Al-U-4 A4V Type
B ps CokE Ox4020:02  20Hz (4) DF20-M-4Al-U-4 Al4V Filter

N
E

&TE—R 13&:'- Startup Entry

Set Value Dialog

Dec:
Hex:

Erwun:

Boal:
Binary:
Bit Size:

ok

Cancel

Hex Edit...

STEP2
[EdiEnty | -

*
1 ak. =
(w0001 Cancel B
Bocess
{+10v (3276632767 v '
] 1 Hex Edit...

a1 oo 2
1 8 16 O3 OB (07

Figure 4-3-8
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4.3.3 General analog output module usage examples

» This example uses the topology of DF20-C-EC+DF20-M-4AO-U-4+DF20-M-4AO-I-5. This type of
module has two states.

Status indicator light: When the module is powered normally, LED1 is always on; when the module enters

working state, LED2 flashes.

» As shown in Figure 4-3-9, the topological structure of the routine scanned on TwinCAT is shown.
Taking DF20-M-4A0-U-4 as an example, a module

It contains four analog data output objects "Set Value CH1~Set Value CH4". Users only need to write the

digital value corresponding to the output analog value into the object.

4 @& Box 1 (DF20-C-EC)
4w Module 1 (DF20-M-4A0-1-4)
4 [ 4 CH Analog Voltage Output, INT 16bit
- Set Value CH1
E- Set Value CH2
- Set Value CH3
- Set Value CH4
4 = Module 2 (DF20-M-4AC-1-5)
4 [W 4 CH Analog Current Qutput, UINT 16bit RxPDO-Mapping
- Set Value CH1
- Set Value CH2
- Set Value CH3
E- Set Value CH4
[ Module 3 (Alarm)

Figure 4-3-9

» The analog output module signal range setting is shown in Figure 4-3-10.

General EtherCAT DC Process Data Plc Slots  Startup CoE - Online Online

Transiti.. Protocol Index Data Comment
C «PS= CoE 0x1Ci12 C.. 030000161016 2016 download pdo 0x1C12 index
C «<PS> CoE 0x1C13 C... 010020 1A download pdo 0x1C13 index
C «PS= CoE OxFO30 C 0O 0300 27 00 00 00 28 00 00 ... download slot cfg
@ ps CoE OeA0B0:01 Offline DOState
IE PS CoE 0x8000:00  O0x27 (39) DF20-M-4A0-U-4 AQ4V ID
¥ ps CoE Oxd040:01 10V (-32768~32767) (1) DF20-M-4A0-U-4 AQ4V Type
Edit CANcpen Startup Entry STEP'] b
Set Value Dialeg X |
ok
Dec: [ Dk ] = Cancel
Hex: 0=0001 Cancel —
Erum: [ +10v (32768~ 32767) -] E
STE P3 Hewx Edit...
Boak 0 1 Hex Edit.. STEPZ2
_| | Binay 01 00 2 [EdiEny. |
Na | pit sizs; O1 O8 Q16 O O64 O dto
wild Walue |
Figure 4-3-10
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4.3.4 Pressure sensor data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-2LC-S-5 topology. DF20-M-2LC-S-5 can connect to two
sets of pressure sensor signals.

This type of module has two status indicators. When the module is powered normally, LED1 is always on.

When the module enters the working state, LED2 flashes.

» As shown in Figure 4-3-11, the topological structure of the routine scanned on TwinCAT is shown in
Table 4.3.5.

meaning.

4 @ Box 1 (DF20-C-EC)
4 Maodule 1 (DF20-M-2LC-5-5)
4 2 CH Load Cell Input,16bit, Filter TxPDO-Mapping
#| LC StateWord
# LC Value CH1
#| LC Value CH2
b W 2 CH Load Cell Input,16bit Filter RxPDO-Mapping
B Madule 2 (Alarm)
b B WcState
b @ InfoData

Figure 4-3-11

Table 4.3.5
Object illustrate
The working status of DF20-M-2LC-S-5 is described in
BR State
detail in Table 4.3.6
BR Value CH1 DF20-M-2LC-S-5 first channel data
BR Value CH2 DF20-M-2LC-S-5 second channel data
DF20-M-2LC-S-5 output commands, see Table 4.3.6 for
Command '
details

» Table 4.3.6 shows the commands and corresponding status feedback descriptions of DF20-M-2LC-S-5.

Table 4.3.6
BR CMD Command BR State Status Description Indicator status
Description
) i LEDI is always on, LED2
0x0000 sampling 0x0100 | Normal sampling status ) )
is flashing
LEDI is always on, LED2
0x0120 idle 0x0000 idle .
is always on
1 channel zero- 1 channel zero level
0x0121 o 0x0101 - LEDI1 flashes
level calibration calibration completed
1 channel full 1 channel full scale
0x0122 0x0102 LEDI1 is always on
scale calibration calibration completed
0x0111 1 channel calibration LED?2 flashes
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error
2-channel zero- 2-channel zero-level
0x0123 0x0103 LED]1 flashes
level calibration calibration completed
2-channel full- 2-channel full-scale
0x0124 0x0104 LEDI1 is always on
scale calibration calibration completed
2 channel calibration
0x0112 LED?2 flashes
error
0x0109 During calibration Maintain the previous state
LEDI1 flashes, LED2
Other 0x0115 Wrong instruction
flashes
command
Module initialization
s 0x0116 LED?2 is always on

€Iror

» DF20-M-2LC-S-5 is factory calibrated and can be used directly. The default sampling command is
(0x0000), and the user does not need to operate.

This module can detect voltage range of 0~10mV.

» The pressure sensor used in this example has a resolution of 2mV/V, a weight range of 0~5KG, and a
DF20-M-2LC-S-5 module excitation power supply.

The voltage signal range of the pressure sensor is 5V, so the voltage signal range of the pressure sensor is

0~10mV, that is, 0~10mV corresponds to 0~32767. As shown in Figure 4-3-12: The data of the first channel

is 19667, the voltage value collected by the corresponding channel is 6.002mV, and the corresponding

weight value is 3.001KG.

Marme [¥] Online Type Size =Add... Inf/Out Linked to
! LC StateWord 0x0100 UINT 2.0 39.0 Input
# LC Value CH1 19667 INT 2.0 41.0 Input
#1 LC Value CHZ -7636 INT 2.0 43.0 Input
Figure 4-3-12

» If the user needs to recalibrate the DF20-M-2LC-S-5 module, just follow the process below to prepare:
Connect the sensor cables and power on to the EtherCAT running state.

First calibration:

1. Zero-level calibration: When the pressure sensor is in the no-load state, the command value is written to
0x0121, and the waiting state value returns to 0x0101. If LEDI1 flashes at this time, the zero-level
calibration of the first channel is completed;

2. Full-scale calibration: When the pressure sensor is fully loaded, write the command value to 0x0122, and
wait for the status value to return to 0x0102. If LED1 is always on at this time, the full-scale calibration of

the first channel is completed. If the status value returns to 0x0111 and LED2 flashes, the calibration of the

291



IP20 I/O System

i DEGSON

first channel is wrong, and you need to start again from step 1.

Second calibration:

1. Zero-level calibration: When the pressure sensor is in the no-load state, the command value is written to
0x0123, and the waiting state value returns to 0x0103. If LEDI1 flashes at this time, the zero-level
calibration of the second channel is completed;

2. Full-scale calibration: When the pressure sensor is fully loaded, write the command value to 0x0124 and
wait for the status value to return to 0x0104. If LED1 is always on at this time, the full-scale calibration of
the second channel is completed. If the status value returns to 0x0112 and LED?2 flashes, the calibration of

the second channel is wrong, and you need to start again from step 1.

4.3.5 Routine use of thermal resistance sensor data acquisition module

» This example uses the DF20-C-EC+DF20-M-2RTD-PT+DF20-M-4RTD-PT topology. DF20-M-2RTD-
PT and DF20-M-4RTD-PT module supports sensor types PT100/PT200/PT500/PT1000/N1100/N1120

/Ni200/Ni500/Ni1000,Cul0/Cu50/Cu53/Cul00,KTY84-130/KTY84-150/KTY84-151,Ressistor40ohm/

Ressistor80ohm/Ressistor1 50ohm/Ressistor300ohm ,Ressistor500ohm/Ressistor1000ohm/Ressistor20000h

m/Ressistor40000hm/KTY83-110/KTY83-120/KTY83-121/KTY83-122/KTY83-150/KTY83-151/NTC-

SK/NTC-10K. This type of module has two status indicators. When the module is powered normally, LED1

is always on. When the module enters the working state, LED2 flashes.

» If you need to configure the sensor type and filter configuration, as shown in Figure 4-3-13, select the
sensor type. The system supports PT100 by default.

Select the filter configuration, the system default is SHz 200m:s.

P
a6 & | o (B 'ﬁ|:| Slots CoE-Online Online

General EtherCAT DC Process Data Plc

BEEILEEERES(Cirl+) P~ STE P2
2] B E TwinCAT Project54"(1 MEE) Transiti.. Protocol Index Data Comment
4 wil TwinCAT Project54 € <PS> CoE 0x1C12 C.. 01002016 download pdo 0x1C1...
b SYSTEM C <PS»  CoE 0x1C13 C.. 030000 1A 10 1A 20.. download pdo Ox1C1...
MOHON € <PS>  CoE 0xF030 C 0 0300 0A 00000039 .. download slot cfg
PLC .
= @rs CoE 0x4080:01 Offline DOState
T SAFETY
s i@ rs CoF 0x8000:00 0x0A (100STEP3  pr2o m-orTD-PT RT..
& anawvTics B ps CoF 0x4020:01 PT100 -200..850°C (0) DF20-M-2RTD-PT RT...
« Bio @ ps CoF 0x4020:02  2.5Hz 400ms (1) DF20-M-2RTD-PT RT...
4 T Devices t CAl 5
4 = Device 2 (EtherCAT) -
=0 Image Set Value Dialog X oK
+@
> Image-Info N |
b 2 SyncUnits i g | ok | Cancel
b Inputs Hex 040000 Cancel | —
= thAccess
b Qutputs STEPT Erum: [FT700 200.050C ]
b @ InfoData =
Hex Edit
4 [ Box 1 (DF20 C.EC) STEPS
b Module 1 (DF20-M-2RTD-PT) Boak: 0 1 Hex Ed.. STEP4
b 4= Module 2 (DF20-M-4RTD-PT) . = EdtEnty.. |

3 Module 3 (Alarm)
b [ WeState
b @ InfoData

& Mappings

Binany:

Bit Size:

+ 40200
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Figure 4-3-13
» As shown in Figure 4-3-14, the topological structure of the routine scanned on TwinCAT is shown in

Table 4.3.7, and the meaning of the DF20-M-2RTD-PT object is shown.

4 ¢ Box 1 (DF20-C-EC)
4 Module 1 (DF20-M-2RTD-PT)
4 2 CH RTD Input,16bit, Filter TxPDO-Mapping
#l RTD Input CH1
#| RTD Input CH2
4 Module 2 (DF20-M-4RTD-PT)
4 4 CH RTD Input,16bit,Filter TPDCO-Mapping
#l RTD Input CH1
# RTD Input CH2
# RTD Input CH3
#l RTD Input CH4

P Meodule 3 (Alarm)
b WcState
b @& InfoData
Figure 4-3-14
Table 4.3.7
Object Name illustrate Remark

RTD Input CH1 First channel If the data values of both channels are -32768, this

data means that the sensor is disconnected or the sensor type

RTD Input CH2 First channel configured by the master station does not match the actual

data sensor type.

» DF20-M-2RTD-PT supports PT100 type sensors by default. As shown in Figure 4-3-15, the first
channel is connected to the PT100 sensor.

The second channel is not connected to the sensor. The temperature data is shown in Figure 4-3-15. The

reading of the first channel is 172, which means 17.2°. The second channel is not connected to the sensor

and the reading is -32768, which means the line is broken.

Mame ¥ Online Type Size =Add.. InfOut Linked to
#! RTD Input CH1 172 INT 2.0 39.0 Input
¥ RTD Input CH2 -32768 INT 2.0 41.0 Input

Figure 4-3-15
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4.3.6 Thermocouple temperature data acquisition module usage routine

» This example uses the DF20-C-EC+DF20-M-4TC-KETJ+DF20-M-8TC-KETJ topology, DF20-M-
4TC-KETJ

The sensor types supported by the DF20-M-8TC-KETJ module are: K/E/T/J/B/S/R/N/C/L thermocouples

+/-15.625mv, +/-31.25mv, +/-62.5mv, +/-125mv, +/-250mv, +/-500mv, +/-1000mv, +/-2000mv. This type of

module has two status indicators. When the module is powered normally, LED1 is always on. When the

module enters the working state, LED2 flashes.

» As shown in Figure 4-3-16, the topological structure of the routine scanned on TwinCAT is shown in
Table 4.3.8.

The meaning of elephant.

4 @& Box 1 (DF20-C-EC)
4 Meodule 1 (DF20-M-4TC-KETJ)
4 4 CH TC Input,16bit,Filter TxPDO-Mapping
# TC Value CH1
# TC Value CH2
# TC Value CH3
#! TC Value CH4
b B 4 CH TC Input, 16bit Filter RxPDO-Mapping
4 Meodule 2 (DF20-M-8TC-KETJ)
4 8 CH TC Input,16bit,Filter TxPDO-Mapping
# TC Value CH1
TC Value CH2
TC Value CH3
TC Value CH4
TC Value CHS
TC Value CHB
TC Value CHY
# TC Value CH8
b [ 8 CH TC Input,16bit,Filter RxPDO-Mapping
B Module 3 (Alarm)
b [ WcState
b @ InfoData

LG

Figure 4-3-16
» As shown in Figure 4-3-17, if you need to configure the sensor type, the system supports K-type

thermocouple by default; select filter configuration, the system defaults to

4Hz 250ms.
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General EtherCAT DC Process Data Plc Slots CoE—Online Online

STEP1
Transiti... Protocol Index Data Comment
C <PS= Cof 0x1C12 C.. 030000161016 20... download pdo 0x1C]...
C <PS= Cof 0x1C13 C.. 03 0000 1A 10 1A 20.. download pdo 0x1C]...
C =PS= CoE OxFO30 CO 03 00 OB 00 00 00 3B... download slot cfg
&8 ps CoE 0x4080:01 Offline DOState
Ers CoE 0xB000:00  0x0B (11) DF20-M-4TC-KET) TC...
s CoE 0x4020:01 K (0) DF20-M-4TC-KET) TC...
i@ ps Cok 0x4020:02  2Hz 500ms (1) DF20-M-4TC-KET) TC...
editSERPse
Set Value Dialog X oK
Dec: 0] Ok ] = Cancel
Hex 00000 Cancel | =
Access
E num: [K v]
STEP4 Hex Edit..
Bool 0 1 Hes Edit... STEP3
Binay: 0000 2 [Edteny.. |
Bit Size: O1 O8 Q16 O Or4 O
Value |
Figure 4-3-17
Table 4.3.8
Object Name illustrate Remark
Tc Value CH1 The first channel
Tc Value CH2 Second channel
Tc Value CH3 The third channel ) ) )
The quality of many domestic sensors varies
Tc Value CH4 The fourth channel )
greatly, and the Offset Value is used to
Offset Value CH1 Temperature )
compensate for the error of the sensor itself.
Offset Value CH2 Second channel
Offset Value CH3 Temperature
Offset Value CH4 Temperature

» DF20-M-4TC-KET]J supports K-type thermocouples by default. As shown in Figure 4-3-18, the first

channel is connected to a K-type thermocouple, and the next three channels are connected to a K-type

thermocouple.

If the channels are not connected to sensors, the temperature data is displayed as shown in Figure 4-3-18.

The reading of the first channel is 169, which means 16.9°. The last three channels are not connected to

sensors, and the readings are -32768, which means the line is broken.

Mame [X]
#! TC Value CH1
#1 TC Value CH2
#1 TC Value CH3
# TC Value CH4

Online Type
169 INT
-32768 INT
-32768 INT
-32768 INT
Figure 4-3-18

Size =Add...
2.0 39.0
2.0 41.0
20 43.0
2.0 45.0

In/COut Linked to
Input
Input
Input
Input

» As shown in Fig. 4-3-19, this example does not perform temperature compensation on the first two
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channels.
Mame ¥ ©Online Type Size =Add.. InfOut Linked to
- Offset Value C... 0 INT 20 39.0 Outp...
K- Offset Value C... 0 INT 2.0 41.0 Outp...
- Offset Value C... 0 INT 2.0 43.0 Outp...
- Offset Value C... 0 INT 2.0 45.0 Outp...

Figure 4-3-19
4.3.7 Single-channel encoder data acquisition module usage routine

» The single-channel encoder data acquisition modules are available in two types: DF20-M-1CNT-EL-5
and DF20-M-1CNT-EL-4.

The method is the same as the usage method. The difference is that DF20-M-1CNT-EL-5 is connected to a
5V encoder signal, and DF20-M-1CNT-EL-4 is connected to a 24V encoder signal. This document uses the
DF20-M-1CNT-EL-5 module as an example.
» DF20-M-1CNT-EL-5 module features:

(2) Quadrature encoder A+/A-, B+/B- differential input, 4 times frequency;
(2) Electron probe input;
(3) Two LED indicator outputs. After the module is powered on, Led1 is always on, indicating that the
module is powered on and initialized normally. Different display states of Led2 represent different working
states of the module: when the module is running in the data sampling state, Led2 flashes; when the module

is running in the idle or clearing sampling data state, Led2 is not on.

»  Figure 4-3-20 shows the PDO process data of the DF20-M-1CNT-EL-5 module:

4 @ Box 1 (DF20-C-EC)
4 Module 1 (DF20-M-1CMNT-EL-5)

e 1 CH ENC Input 5V TxPDO-Mapping
# ENC State
#! Actual Position
#| TouchProbe Position

4 [W 1 CH ENC Input 5V RxPDO-Mapping
E- Command

[+ Module 2 (Alarm)
Figure 4-3-20
Table 4.3.10
name PDO data meaning Data Types
ENC State Feedback status word UINTI16
Actual Position Feedback encoder current position INT32
TouchProbe Position Feedback electronic probe latch INT32
ENC Command Control command word UINTI16
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» Table 4.3.11 shows the module state machine description of DF20-M-1CNT-EL-5.

Table 4.3.11
Control command meaning Feedback status meaning
0x01 21B Enter counting state 0x01 dB Counting status
0x012C Clear current count 0x010C Clear Status
0x0109 Idle state
0x010E Error Status

» The module automatically enters the idle state when powered on. Enter the 0x012B command for ENC
Command to make the module enter the counting state.

When the word feedback is 0x010B, the counting is normal; if the pulse count value and the electronic

probe latch value need to be cleared, write 0x012C to clear the data in the module. When the status word is

judged to be 0x010C, the clearing is completed; then the command object ENC Command is input with

0x012B again, and the module enters the counting state.
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4.3.8 Two-channel pulse data acquisition module usage routine

Note: The pulse acquisition module is divided into two types: DF20-M-2CNT-PIL-5 and DF20-M-2CNT-

PIL-4. The wiring and usage methods of the two modules are the same. The difference is that DF20-M-

2CNT-PIL-5 is connected to a 5V pulse signal, and DF20-M-2CNT-PIL-4 is connected to a 24V pulse

signal.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module functions:

» Two-channel pulse input and position comparison;

» Two-channel electronic probe input, which can latch the current pulse input value of two channels
respectively;

» The current two channel count values can be cleared to zero respectively according to the external
trigger signal;

» Two LED indicator outputs. After the module is powered on, LED1 is always on, indicating that the
module is powered on and initialized.

The initialization is normal. Different display states of LED2 represent different working states of the

module: when the module is running in the data sampling state, LED?2 flashes; when the module is running

in the idle state, LED?2 is off.

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module wiring instructions:
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LED 1

24V
Signal

BB FEREt/ §SZ?E32%4 3 ESRAMIEE

%Sinal L )

® O
00
OO0
LED2 | ||® O
D @

ERERESREYIEE
> Field_24V
Signal
® @x 0y
HBFixst/ B EEEESSEUIEE
> Field_0V

RS ESEAEMEE

“?

Figure 1 DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) wiring diagram

» As shown in Figure 1, the wiring diagram of DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4): Pins 1 and

2 are the first channel electronic probes.
Note 1:The first channel data reset signal input, the specific function to be selected can be configured
according to needs; 5 and 6 pins are the second channel electronic probe
Note 1:The second channel data reset signal input; the usage is the same as the first channel electronic
probe/first channel data reset signal input. Pins 3 and 4 are the first pulse input channel, as shown in the
figure, the sensor signal is low effective connection; pins 7 and 8 are the second pulse input channel, as
shown in the figure, the sensor signal is high effective connection.
Note 1: The latch of the counting module is the electronic probe function that is often found in the servo. After being
triggered by an electronic probe signal (such as a photoelectric switch), the card directly latches the current value. This is
much faster than using the host computer PLC to determine the probe signal and then latch the position. The host computer
has a delay in determining the position and the position is inaccurate. Some packaging industries need to use this function.
If not, just ignore it.
DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) module process data description:

» The bus adapter will allocate corresponding input and output addresses according to the different
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modules connected to it; as shown in the table

DF20-M-2CNT-PIL-5 (DF20-M-2CNT-PIL-4) input and output data meaning, data length and data type.

Table 1
i #dls FE R L i Box 1 (DF20-C-EC)
L A4 i EUE 1 Uint8 4 @ Module 1 {DF20-M-2CNT-PIL-5)
A L Rk R b B 4 Uint32 4 2 CH PulseCount Input Compare, 5V TxPDO-Mapping
B2 Ay &t d Ulint8 # PulseState CH1
- : : % PulseCount CH1
3 T Y ES H‘r\ [ 2
LJHJ\IjZJ‘%f{{EF IEEIEHJJ‘ 4 Ul.lli ; #| LatchCount CH1
o\ B T BERA #| PulseState CH2
I LRSS R 1 Uint8 #! PulseCount CH2
JHIE 1 kL 4 Uint32 #| LatchCount CH2
M IE VAT Rk 4 Uint32 4 [ 2 CH PulseCount Input Compare,5V RxPDO-Mapping
WE 2 A MBI ) Uints I+ PulseCtrl CH1
L2 1 Uint32 &+ PulseCompare CH1
%.lk;- i i B PulseCtrl CH2
A2 A K £ 4 Uint32 &+ PulseCompare CH2
» Output data meaning
Table 2
Output data meaning
Obyte
bit7~bit3 | Reserved seat
bit2 0: Disable channel 1 comparison value; 1: Enable channel 1 comparison value
bitl 0: Enable the electronic probe function of channel 1; 1: Enable the count clearing function
1t
triggered by external signal of channel 1
bit0 0: Channel 1 stops counting and the original count is reset to zero; 1: Channel 1 starts
1t
counting
1~4byte Channel 1 pulse comparison value output, unsigned 32-bit data
Sbyte
bit7~bit3 | Reserved seat
bit2 0: Disable channel 2 comparison value; 1: Enable channel 2 comparison value
bitl 0: Enable the electronic probe function of channel 2; 1: Enable the count clearing function
1t
triggered by external signal of channel 2
bit0 0: Channel 2 stops counting and the original count is cleared; 1: Channel 2 starts counting
6~9byte Channel 2 pulse comparison value output, unsigned 32-bit data

» Input data meaning

Table 3
Input data meaning
0 bytes
bit7~bit3 Reserved seat
bit2 0: The count value of channel 1 is less than the comparison value; 1: The count value of
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channel 1 is greater than the comparison value.

bitl 0: No electronic probe/first channel count reset signal; 1: Electronic probe/first channel
1t
count reset signal

bit0 0: Channel 1 counting stop state, the original count is cleared; 1: Channel 1 counting
1t
state

1~4 bytes Channel 1 pulse input value, unsigned 32-bit data

5~8 bytes Channel 1 pulse input latch value, unsigned 32-bit data

9 bytes

bit7~bit3 Reserved seat

0: The count value of channel 2 is less than the comparison value; 1: The count value of

bit2
channel 2 is greater than the comparison value.
bitl 0: No electronic probe/count clear signal on channel 2; 1: Electronic probe/count clear
1t
signal on channel 2
bit0 0: Channel 2 counting stop state, the original count is cleared; 1: Channel 2 counting
1t
state
10~13 _ _ _
Channel 2 pulse input value, unsigned 32-bit data
bytes
14~17 _ ) )
b Channel 2 pulse input latch value, unsigned 32-bit data
ytes

» As shown in Figure 4-3-21, this is the usage example of DF20-M-2CNT-PIL-5:
» The functionality currently required is
PluseCtrlA writes 5 (channel 1 starts counting, enables channel 1 electronic probe function, and enables

channel 1 comparison value).

MName [X] ©Online Type Size =Add.. In/Out Linked to
& PulseComparef 0 DINT 4.0 410 Outp...
& PulseCompareB 0 DINT 4.0 47.0 Outp...
B PulseCtrla 5 UINT 2.0 39.0 Outp...
B PulseCtrlB 0 UINT 2.0 45.0 Outp...
Figure 4-3-21 (a)
MName [¥] Online Type Size =Add... Inf/Out Linked to
#1 LatchCountA 2691 DINT 4.0 45.0 Input
#1 LatchCountB 0 DINT 4.0 55.0 Input
#! PulseCountA 6670 DINT 4.0 41.0 Input
# PulseCountB 1] DINT 4.0 510 Input
#l PulseStateld 3 UINT 2.0 39.0 Input
#| PulseStateB o UINT 2.0 49.0 Input

Figure 4-3-21 (b)
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