
tM Series User Manual v1.1 

 
 
 
 
 
 
 
 
 

tM Series User Manual 
V1.1, 2023/ 07 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Technical support:  service@icpdas.com 
Author:  Wayne Chen, David Chen 

Editor:  Janice Hong 

 
 
 
 

mailto:service@icpdas.com


tM Series User Manual v1.1 P2 

Warranty 

All products manufactured by ICP DAS are under warranty regarding defective materials for a 

period of one year, beginning from the date of delivery to the original purchaser. 

 

Warning 

ICP DAS assumes no liability for any damage resulting from the use of this product. ICP DAS 

reserves the right to change this manual at any time without notice. The information 

furnished by ICP DAS is believed to be accurate and reliable. However, no responsibility is 

assumed by ICP DAS for its use, not for any infringements of patents or other rights of third 

parties resulting from its use. 
 

Copyright 

Copyright @ 2019 by ICP DAS Co., Ltd. All rights are reserved. 
 

Trademark 

The names used for identification only may be registered trademarks of their respective 

companies. 

 

Contact US 

If you have any problem, please feel free to contact us. 

You can count on us for quick response. 

Email:  service@icpdas.com 
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Revision History 
 
This chapter provides revision history information to this document.  

 
The table below shows the revision history. 
 

Revision Date Description 

V1.1 Jul. 2023 Modify the download link in Section 6.4.1 

V1.1 Dec. 2020 Add Appendix G ς Save or Load I/O Project 

V1.0 Jul. 2020 Initial issue  
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Chapter 1 Introduction 

The tM series is a family of network data acquisition and control modules that are equipped with digital 

or analog input/output functions. The modules can be remotely controlled through an RS-485 serial bus 

by using DCON and Modbus RTU protocols. The selectable transmission speed of the RS-485 port is up to 

115,200 bps. 

 

Modbus has become a de facto standard communications protocol in industry and is now the most 

commonly available means of connecting industrial electronic devices. This makes the tM series perfect 

integration with the HMI, SCADA, PLC, and other software systems. 

 

 
 

The tM series tiny RS-485 I/O modules support a variety of I/O types, like photo-isolated digital input, 

relay contact, photoMOS relay, and open-collector output. Compare to M-7000 series, the small number 

of channels designed for tM series is more cost-effective for distributed I/O applications.  

 

The tM series provides the module watchdog and host watchdog to enhance the reliability and stability 

of the control system. For maximum space savings, the tM series is offered in an amazing tiny 

form-factor that makes it easily installed anywhere, even directly embedded into a machine. It is 

equipped with two removable terminal block connectors for easy wiring. 
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1.1 Features 

 ̧ Tiny form-factor and Low Power Consumption 

 ̧ Protocol supported:  

DCON, Modbus RTU/ASCII 

 ̧ Supports RS-485 Multi-drop Network 

RS-485 bus supports baud rate up to 115200 bps 

 

 

 

 

 

 

 

 

 

 

 ̧ Configurable I/O Types and Ranges 

 ̧ Supports Dual-Watchdog 

 ̧ Configurable Power-on Value and Safe Value 

 ̧ Provides DI Latched Function 

 ̧ Provides Low Speed Counter 

 ̧ Isolated Digital Input and Output 

 ̧ RoHS Compliant with no Halogen 

 ̧ Easy DIN-Rail Mounting 
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1.2 Selection Guide 

 

tM Series modules (Tabulating Date: 06, 2019) 

Bus RS-485 

Protocol Modbus RTU, Modbus ASCII, DCON 

Models AI AO DI DO 

tM-AD2 2-ch Single-ended, Voltage/ Current 

- - - 

tM-AD5 5-ch Differential, Voltage 

tM-AD5C 5-ch Differential, Current 

tM-AD8 8-ch Single-ended, Voltage 

tM-AD8C 8-ch Single-ended, Current 

tM-TH8 8-ch Thermistor 

 

Models AI AO DI DO 

tM-DA1P1R1 - 
1-channel 

Voltage/Current Sink/Source Form C Relay 

tM-AD4P2C2 

4-channel 

- 

2-channel 

2-ch Single-ended, 

Voltage 

2-ch Single-ended, 

Current 

Source NPN, Sink 

tM-P3R3 

- 

3-channel 

Sink/Source Form A Relay 

tM-PD3R3 Source + Dry 

tM-P3POR3 Sink/Source PhotoMos Relay 

tM-P4A4 
- 

4-channel 

Sink PNP, Source 

tM-P4C4 Source NPN, Sink 

tM-R5 - - 
5-channel 

Form A Relay 

tM-P8 

- 

8-channel 

- Sink/Source 

tM-PDW8 Sink/Source + Dry 

tM-C8 - 
8-channel 

NPN, Sink 
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1.3 Specifications 

The specifications of all tM series will be described in this section.  

 

1.3.1 Common Specification 

 

Communication  

Interface RS-485 

Format (N, 8, 1), (N, 8, 2), (O, 8, 1), (E, 8, 1)  

Baud Rate 1200 to 115200 bps 

Protocol DCON, Modbus/RTU, Modbus/ASCII 

Dual Watchdog Yes, Module (2.3 seconds), Communication (Programmable) 

LED Indicators  

Power 1 LED as Power Indicator 

EMS Protection  

ESD (IEC 61000-4-2) 

± 4 kV Contact for Each Terminal 

± 8 kV Air for Random Point 

tM -TH8 :  

± 2 kV Contact for Each Terminal 

± 3 kV Air for Random Point 

EFT (IEC 61000-4-4) ± 4 kV for Power 

Isolation  

Intra -module Isolation, Field-to-Logic 

Analog Input :  2500 VDC (Multi-function I/O :  tM-AD4P2C2, 

tM-DA1P1R1) 

Digital Input :  3750 VDC 

PhotoMOS Relay Output:  2000 VDC 

Mechanical  

Dimensions (W x L x H) 52 mm x 98 mm x 27 mm 

Installation  DIN-Rail Mounting 

Temperature Range  

Operating -25 °C to +75  °C 

Storage -30 °C to +75  °C 

Humidity 10 to 95% RH, Non-condensing 
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1.3.2 Specification - AI  

 

Module Name  tM -AD2  tM -AD5  tM -AD5C tM -AD8  tM -AD8C 

Analog In put  

Input Channels 
2 

single-ended 

5 

differential  

5 

differential  

8 

single-ended 

8 

single-ended 

Type 

0 to 500 mV 

0 to 1 V 

0 to 2.5 V 

0 to 5 V 

0 to 10 V 

0 to 20 mA 

4 to 20 mA 

+/ - 1 V 

+/ - 2.5 V 

+/ - 5 V 

+/ - 10 V 

0 to 20 mA 

4 to 20 mA 

+/ - 20 mA 

0 to 500 mV 

0 to 1 V 

0 to 2.5 V 

0 to 5 V 

0 to 10 V 

0 to 20 mA 

4 to 20 mA 

Resolution 
Normal Mode 14-bit 

12-bit Fast Mode 

Sampling Rate 
Normal Mode 10 Hz total 

200 Hz total Fast Mode 

Accuracy 
Normal Mode ±  0.1% 

±  0.5% Fast Mode 

Zero Drift ±  20 µV/°C 

Span Drift ±  25 ppm/°C 

Input Impedance  
Voltage 10 Mǹ 20 Mǹ - 10 Mǹ - 

Current 125 ǹ - 125 ǹ - 125 ǹ 

Over Protection 

Voltage 120 VDC - 120 VDC - 

Current 
Yes, 50 mA at 

110 VDC 
- 

Open Wire Detection for 4 to 20 mA Yes - 

Power Requirements  

Reverse Polarity Protection Yes 

Powered from Terminal Block Yes, 10 to 30 VDC 

Consumption 0.7 W Max. 1 W Max. 0.7 W Max. 

(Refer to Section 1.3.1 - Common Specification) 
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Module Name  tM -TH8  

Analog Input  

Input Channels 8 

Type Thermistor 

Thermistor Type 

Precon ST-A3, Fenwell Type U, YSI L 100, YSI L 300, YSI L 1000,  

YSI B 2252, YSI B 3000, YSI B 5000, YSI B 6000, YSI B 10000,  

YSI H 10000, YSI H 30000, User-defined 

Resolution 16-bit 

Sampling Rate 8 Hz total 

Accuracy ±  1% 

Over-voltage Protection 120 VDC 

Open Wire Detection Yes 

Individual Channel Configurable Yes 

Power Requirements  

Reverse Polarity Protection Yes 

Powered from Terminal Block Yes, 10 to 30 VDC 

Consumption 1 W Max. 

(Refer to Section 1.3.1 - Common Specification) 
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1.3.3 Specification - DI/DO 

 

Module Name  tM -P8 tM -PDW8  

Digital Input/Counter    

Input Channels 8 

Type Wet Contact (Sink, Source) 
Wet Contact (Sink, Source) 

Dry Contact (Source) 

Wet Contact 
ON Voltage Level +3.5 VDC to 50 VDC  

OFF Voltage Level +1 VDC Max.  

Dry Contact 
ON Voltage Level - Close to GND 

OFF Voltage Level - Open 

Counters 

Max. Count 65535 (16-bit)   

Max. Input Frequency 100 Hz  

Min. Pulse Width 5 ms  

Input Impedance  10 Kǹ, 0.5 W  

Over-voltage Protection ± 70 VDC  

Power Requirements    

Reverse Polarity Protection Yes  

Powered from Terminal Block Yes, 10 to 30 VDC  

Consumption 0.2 W Max. 0.43 W Max. 

(Refer to Section 1.3.1 - Common Specification) 

 
 

Module Name  tM -P3POR3  tM -P3R3  tM -PD3R3  

Digital Input/Counter     

Input Channels 3   

Type Wet Contact (Sink, Source) Dry Contact (Source) 

Wet Contact 
ON Voltage Level +3.5 VDC to + 50 VDC - 

OFF Voltage Level +1 VDC Max. - 

Dry Contact 
ON Voltage Level - Close to GND 

OFF Voltage Level - Open 

Counters 

Max. Count 65535 (16-bit)   

Max. Input Frequency 100 Hz  

Min. Pulse Width 5 ms  

Input Impedance  10 Kǹ, 0.5W  - 

Over-voltage Protection 70 VDC - 
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Module Name  tM -P3POR3  tM -P3R3  tM -PD3R3  tM -R5 

Relay Output      

Output Channels 3   5 

Relay Type PhotoMOS Relay Power Relay, Form A (SPST N.O.) 

Operating Load Voltage 

Range 
80 V (AC peak or DC) 250 VAC or 30 VDC 

Load Current 
1 A Max.  

5 A Max.  
3 A, (Peak, 1 ms, 1 shot) 

Output Off State Leakage 

Current 
1 uA -  

Operating Time 5 ms (Max.) 6 ms  

Release Time 0.5 ms (Max.) 3 ms  

Electrical Life 

(Resistive load) 

VDE 

- 

5 A @250 VAC 30,000 ops (10 ops/minute) at 75°C  

5 A @30 VDC 70,000 ops (10 ops/minute) at 75°C  

UL 
5 A @250 VAC/30 VDC 6,000 ops 

3 A @250 VAC/30 VDC 100,000 ops 

Mechanical Life - 20,000,000 ops at no load (300 ops/minute)  

Electrical Endurance 
No Arcing, No Bounce, and 

No Switching Noise 
-  

Power-on Value Yes, Programmable   

Safe Value Yes, Programmable   

Power Requirements      

Reverse Polarity Protection Yes   

Powered from Terminal 

Block 
Yes, 10 to 30 VDC 

 
 

Consumption 0.4 W Max. 0.8 W Max. 0.9 W Max. 1 W Max. 

(Refer to Section 1.3.1 - Common Specification) 
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Module Name  tM -P4A4  tM -P4C4 tM -C8 

Digital Input/Counter     

Input Channels 4 

No 

Digital Input  

Type Wet Contact (Sink) Wet Contact (Source) 

On Voltage Level +4.0 VDC to +50 VDC +3.5  VDC to +50 VDC 

Off Voltage Level +1 VDC Max. 

Input Impedance  10 Kǹ, 0.66 W 

Counters 

Channels 4 

Max. Count 65535 (16-bit)  

Max. Frequency 100 Hz 

Min. Pulse Width 5 ms 

Over-voltage Protection 70 VDC 

Digita l Output     

Output Channels 4 8 

Type Isolated Open Emitter (Source) Isolated Open Collector (Sink) 

Max. Load Current 650 mA/channel 700 mA/channel 

Load Voltage +10 VDC to +40 VDC +3.5  to +50 VDC 

Over-voltage Protection 47 VDC 60 VDC 

Overload Protection Yes  1.4 A 

Short Circuit Protection Yes 

Power-on Value Yes, Programmable 

Safe Value Yes, Programmable 

Isolation     

Intra -module Isolation, 

Field-to-Logic 
3750 VDC   

Power Requirements     

Reverse Polarity Protection Yes   

Powered from Terminal Block Yes, 10 to 30 VDC   

Consumption 0.5 W Max. 0.8 W Max. 

(Refer to Section 1.3.1 - Common Specification) 
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1.3.4 Specification - Multifunction I/O 

 

Module Name  AI  AO DI  DO 

tM -DA1P1R1  -  1 1 Relay : 1 

tM -AD4P2C2  Voltage : 2 ; Current : 2 -  2 2 

(Refer to Section 1.3.1 - Common Specification) 

 
 

Module Name  tM -DA1P1R1  tM -AD4P2C2  

Analog Input  

Input Channel 
Voltage 

No Analog Input  

2 single-ended 
Current 

Type 
Voltage ± 1 V, ± 2.5 V, ± 5 V, ± 10 V 

Current ± 20 mA, 0 to 20 mA, 4 to 20 mA 

Resolution 
Normal Mode 14-bit 

Fast Mode 12-bit 

Sampling Rate 
Normal Mode 10 Hz total 

Fast Mode 200 Hz total 

Accuracy 
Normal Mode ±  0.1% 

Fast Mode ±  0.5% 

Zero Drift Ñ20 ȉV/ÁC 

Span Drift ± 25 ppm/°C 

Input Impedance  
Voltage 10 Mǹ 

Current 136 ǹ 

Over Protection 
Voltage 120 VDC 

Current Yes, 50 mA at 110 VDC 

Analog Output  

Output Channels 1 

No Analog Output 

Type 0 to 10 V, 0 to 20 mA, 4 to 20 mA 

Resolution 12-bit 

Accuracy +/ -0.1% of FSR 

DA Output Response Time 10 ms 

Voltage Output Capability 20 mA 

Current Load Resistance 500 ǹ 
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Module Name  tM -DA1P1R1  tM -AD4P2C2  

Digital Input/Counter  

Input Channel 1 2 

Type 
Dry Contact Source - 

Wet Contact Sink/Source Source 

Wet Contact 
ON Voltage Level +3.5 VDC to + 50 VDC 

OFF Voltage Level +1 VDC Max. 

Dry Contact 
ON Voltage Level Close to GND 

- 
OFF Voltage Level Open 

Input Impedance   10 Kǹ, 0.5 W 

Counters 

Channels 1 2 

Max. Count 65535 (16-bit)  

Max. Input Frequency 100 Hz 50 Hz 

Min. Pulse Width 5 ms 10 ms 

Over-voltage Protection   70 VDC 

Digital / Relay Output  

Channels 1 2 

Type Power Relay, Form C Isolated Open Collector (Sink) 

Max. Load Current 
NO :  10 A @ 250 VAC 

NC :  6 A @ 250 VAC 
700 mA/Channel 

Load Voltage - +3.5 VDC to + 50 VDC 

Over Protection 
voltage 

- 

60 VDC 

Current 1.4 A (with short circuit protec tion)  

Short Circuit Protection Yes 

Operating Load Voltage Range 250 VAC or 30 VDC 

- 

Operating Time 15 ms Max. 

Release Time 5 ms Max. 

Mechanical Endurance 1 X 107 OPS 

Electrical Endurance 5 X 104 OPS 

Power On Value Yes, Programmable 

Safe Value Yes, Programmable 

Power Requirements  

Reverse Polarity Protection Yes 

Powered from Terminal Block Yes, 10 to 30 VDC 

Consumption 1.8 W Max. 1 W Max. 
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1.4 Supported Software 

ICP DAS provides some free software tool and development tools as follows, including:   

 

1.4.1 DCON Utility Pro 

 

DCON Utility Pro is used to search, configure, and test the I/O module through the 

RS-232/485 port. It supports DCON and Modbus protocols and can run on a Windows PC 

or a PAC.  (Refer to Chapter 3 for more information.) 

 

1.4.2 EZ Data Logger 

 

EZ Data Logger is the software that ICP DAS provides for users to easily build a SCADA 

system on Windows 2000/XP/Vista. It comes with two versions, "Lite" & "Professional". 

The Lite version is not only full-functioned but free to all ICP DAS users! 

(Refer to Chapter 4 for more information.) 

 

EZ Data Logger is a small data logger software. It can be applied to small scale remote I/O system. With 

its user-friendly interface, users can quickly and easily build a data logger software without any 

programming skill. 

 

Functions:  

 ̧ Support DCON, Modbus RTU, Modbus ASCII, and Modbus TCP protocols 

 ̧ Support multiple COM Ports and TCP/IP connections 

 ̧ Support VƛǊǘǳŀƭ /ƘŀƴƴŜƭ ŘŜŬƴƛǘƛƻƴ 

 ̧ Support Control Logic (VB Script) 

 ̧ {ǳǇǇƻǊǘ !ƭŀǊƳ bƻǘƛŬŜǊ όōȅ ǎŜƴŘƛƴƎ {a{ ƻǊ 9-Mail) 

 ̧ CƭŜȄƛōƭŜ ǿƻǊƪƎǊƻǳǇ ŎƻƴŬƎǳǊŀǘƛƻƴ 

 ̧ Real-time data trend (with zoom in and zoom out) 

 ̧ Provide a Layout view 

 ̧ Provide IP Camera Viewer 

 ̧ Access database suppƻǊǘŜŘ όŎŀƴ ōŜ ŜȄǇƻǊǘŜŘ ǘƻ 9ȄŎŜƭ ŬƭŜ ƻǊ /±{ ŬƭŜύ  

 ̧ Provide Reporter to print trend line or data 

 ̧ Provide High/Low alarm with audio warning 

 ̧ Can search for DCON and Modbus modules 

 ̧ Provide value scaling 

 ̧ Support three-level authority management 

 ̧ Do not need highly programming skills 
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1.4.3 OPC Server 

 

NAPOPC_ST DA Server is a free OPC DA Server ("OPC" stands for "OLE for Process 

Control" and "DA" stands for "Data Access") for ICP DAS products. 

 
 

Based on Microsoft's OLE COM (component object model) and DCOM (distributed component object 

ƳƻŘŜƭύ ǘŜŎƘƴƻƭƻƎƛŜǎΣ b!tht/ψ{¢ 5! {ŜǊǾŜǊ ŘŜŬƴŜǎ ŀ ǎǘŀƴŘŀǊŘ ǎŜǘ ƻŦ ƻōƧŜŎǘǎΣ ƛƴǘŜǊŦŀŎŜǎ, and methods 

for use in process control and manufacturing automation applications to facilitate the interoperability. 

 

Using NAPOPC_ST DA Server, the system integrates data with SCADA/HMI/Database software on the 

same computer and others. SCADA/ HMI/Database sends a request and NAPOPC DA Server fulfills the 

request by gathering the data of ICP DAS modules (License Free) and third-party devices (License Charge) 

to SCADA/HMI/Database. 

 

For different OS of PAC products, ICP DAS provides several professional DA Servers:  
 

Version  NAPOPC_ST  NAPOPC_XPE  NAPOPC_CE5  NAPOPC_CE6 

Platform Desktop Windows Windows XP Embedded Windows CE5 Windows CE6 

Price Free/$ Free Free Free 

For more information please visit https:// opc.icpdas.com 

 

 

1.4.4 PacSDK 

 

The PacSDK is a software development kit that contains header files, libraries, documents, 

and tools required to develop an application for XPAC, WinPAC, and ViewPAC series.  

Refer to section 6.2 for more information. 
 
 

ICP DAS has released a new SDK, named PacSDK, which merged with and replaced the XPACSDK and the 

WinPACSDK. The applications that users developed can be easily applied to different PACs. 

 
 
 

 

 

 

 

 

 

http://opc.icpdas.com/
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Chapter 2 Hardware Installation 

 

2.1 Mounting 

 
 
 
 
 
 
 
 
 

 

 

 

2.2 Dimensions 

The following diagrams provide the dimensions of the tM series module and can be used as a reference 

when defining the specifications for any custom enclosures. All dimensions are in millimeters. 
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2.3 Wiring Connections 

2.3.1 Wiring Recommendations 

 

 ̧ Use 26-12 AWG wire for signal connections 

 ̧ Strip the wire to a length of 7Ù0.5mm 

 ̧ Use a crimp terminal for wiring 

 ̧ Avoid high-voltage cables and power equipment as much as possible 

 ̧ For RS-485 communication, use insulated and twisted pair 24 AWG wire, e.g., Belden 9841 

 

2.3.2 tM-AD2 Wiring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pin Assignment Block Diagram 

Wiring Diagram 
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2.3.3 tM-AD5 Wiring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.4 tM-AD5C Wiring 
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2.3.5 tM-AD8 Wiring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.6 tM-AD8C Wiring 
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2.3.7 tM-TH8 Wiring 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.8 tM-R5 Wiring 
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2.3.9 tM-P3R3 Wiring 
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2.3.10 tM-PD3R3 Wiring 
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2.3.11 tM-P3POR3 Wiring 
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2.3.12 tM-P4A4 Wiring 
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2.3.13 tM-P4C4 Wiring 
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2.3.14 tM-P8 Wiring 
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2.3.15 tM-PDW8 Wiring 
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2.3.16 tM-C8 Wiring 
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2.3.17 tM-DA1P1R1 Wiring 
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2.3.18 tM-AD2P2C2 Wiring 
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2.4 Hardware Connection 

Before using tM series module, it must be configured by using DCON Utility Pro. tM series equips an 

RS-485 port that can be used to connect to a PC by using an RS-232 (or USB) to RS-485 converter. 

 
 
1) Using RS-232 to RS-485 converter 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
2) Using USB to RS-485 converter 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Power Supply 

(+10 to +30 VDC, GND) 

tM series Module 

 (+Vs, GND) 

RS-232 
RS-485 

I-7520 / tM -7520U 
 

(Data+, Data-) 

PC 

MDR-20-24 
 

USB 
RS-485 

I-7561U / tM -7561 
 

PC 

(Data+, Data-) 

tM series Module 
 

Power Supply 

(+10 to +30 VDC, GND) 

 (+VsǯGND) 

MDR-20-24 
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2.5 Operating Switch and Parameters 

tM series provides two operating modes, i.e., Run and Init, which can be set by sliding the switch to the 

Init or Run position on the right side of modules.  
 

Operating Switch 

 
 
 
 
 
 
 
 

Run Mode:  

Normally, the operating switch of tM series module is set to άRunέ. 

 

Init Mode:  

If the communication parameters of the module are unknown, adjusting the switch to the άInitέ position 

and then reboot the module. The setting values are always as follows:  

 

Protocol:  DCON,  Address:  0,  Baud Rate:  9600 (N,8,1),  Checksum:  Disable. 

 
 
 
 
 
 
 
 
 
 
 
 

Default Communication parameters:  

 

Parameters Factory default settings (Run Mode) Fixed Init settings (INIT Mode) 

Protocol Modbus RTU DCON 

Address 1 0 

Baud Rate 9600 bps 

Parity n,8,1-no parity 

Checksum Disable 

 
 
 

 

Run Init 
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Chapter 3 Software Tool - DCON Utility Pro 

First, using DCON Utility Pro to configure the communication parameters and I/O 

settings for each tM series module according to the application. DCON Utility Pro is 

a software tool that supports DCON and Modbus RTU/ASCII protocols and can be 

used to search, configure, and test I/O module. 
 

Download the software and user manual on the web site. DCON Utility Pro can run on PC or PAC.   

https:// www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__Utility__Pro 
 

3.1 Search I/O Modules 

In this case, PC (COM Port) and I/O module (RS-485) are connected through a tM-7561 (USB to RS-485 

converter). Make sure that both PC and I/O module are connected properly, and the power supply is 

turned on. (The version is v3.0) 
 

Step 1: Choose the COM port number that is used on PC and set conditions such as Baud Rate, Protocol, 

Checksum, and Format for searching. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Baud Rate: The default Baud Rate setting of the module is 9600, also you can check multiple options. 

 
 
 
 
 
 
 
 
 

http://www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__Utility__Pro
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Protocol: ²ƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ǎǘŀǊǘǳǇ ƛƴ άLƴƛǘέ ƳƻŘŜ, the default Protocol setting is DCON. 

²ƘŜƴ ǘƘŜ ƳƻŘǳƭŜ ǎǘŀǊǘǳǇ ƛƴ άRunέ ƳƻŘŜ, the default Protocol setting is Modbus RTU. 

 
 
 
 
 
 
 
 
 

Checksum: The default Checksum setting is disabled. 

 
 
 
 
 
 
 
 
 

Format: The default Format setting is άN,8,1έ. 

 
 
 
 
 
 
 
 
 
 

Step 2:  After specifying search conditions, click the Start Search ( ) button to search the module.  

Click Stop Search ( ) to stop searching, and click the model (ID) to display the configuration 
window. 
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3.2 άConfigurationέ Page 

After searching and found the module, users can configure or test the I/O module.  

Note: DCON Utility Pro V3 (or later) support to open multiple setting window in Run mode. 

 

In DCON Utility Pro, the ά/ƻƴŦiguration" page for each module can be used to set the communication 

parameters such as Protocol, Address, Baud Rate, etc. The rest of the setting pages for each module 

may be different so the following sections will describe each according to the IO type of modules. 

 

Model Description Section 

tM-P3R3 
3-channel Digital Input and 3-channel Relay Output Module 

3.2.1 

tM-PD3R3 

tM-P3POR3 3-channel Digital Input and 3-channel PhotoMOS Relay Output Module 

tM-P4A4 4-channel Digital Input and 4-channel Digital Output Module 

tM-P4C4 4-channel Digital Input and 4-channel Digital Output Module 

tM-R5 5-channel Relay Output Module 

tM-P8 
8-channel Digital Input Module 

tM-PDW8 

tM-C8 8-channel Digital Output Module 

tM-AD2 2-channel Voltage/Current Input Module 

3.2.2 
tM-AD4P2C2 

4-channel Analog Input, 2-channel Digital Input and 
2-channel Relay Output Module 

tM-AD5  5-channel Differential Voltage Input Module 

3.2.3 
tM-AD8 8-channel Single-ended Voltage Input Module 

tM-AD5C  5-channel Differential Current Input Module 

tM-AD8C 8-channel Single-ended Current Input Module 

tM-TH8 8-channel Thermistor Input Module  

3.2.4 
tM-DA1P1R1 

1-channel Analog Output, 1-channel Digital Input and 
1-channel Relay Output Module 
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3.2.1 Common Settings for tM-P3R3, PD3R3, P3POR3, P4A4, P4C4, R5, C8, P8, and PDW8 

In Init mode, the module is searched with the default communication 

parameters. On the άConfigurationέ page, click the άSet Module 

Configurationsέ button, and then rebooting in Run mode to apply the 

settings.  

 

Note:  Only when the Protocol is set to DCON, the items marked with (INIT*) must be set under the INIT 

mode. When using the Modbus protocol, these items can be set after adjusting the switch to Init, 

even if the module starts in Run mode. After completing the setting, adjusting the switch to Run 

and then rebooting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Protocol 
Specify the Protocol setting 

It can be DCON, Modbus RTU, and Modbus ASCII 

Address Specify the unique NET-ID for the module (Range:  0-255)  

Baud Rate 
Specify the Baud Rate setting  
It can be 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 

Parity 
Specify the Parity, It can be άN,8,1-None Parityέ, άN,8,2-None Parityέ,  

άE,8,1-Even Parityέ, and άO,8,1-Odd Parityέ 

Checksum 
Specify the Checksum, it can be Disabled or Enabled 
Note that the setting is άDisabledέ when the Protocol is set to Modbus RTU/ASCII. 

Respond Delay Specify the delay time to respond. (Range:  0-30 ms)  

 

The default communication 
parameters in Init mode. 

After completing the setting, clicking this 
button and then rebooting in Run mode to 
apply the settings. 

¡ 
Init 

 
 

Run 

¢ 
Power-on 
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3.2.2 AI items for tM-AD2 and AD4P2C2 

The άConfigurationέ page provides settings for communication parameters (Section 3.2.1) and analog 

data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

Specify the format for analog data 

DCON Protocol:  

It can be Engineering Format, Percent Format, or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊmat 

Modbus RTU/ASCII Protocol:  

It can be Engineering Format or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Sample Mode 
Specify the mode for sampling data 
It can be Normal Mode or Fast Mode 
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3.2.3 AI Items for tM-AD5, AD8, AD5C, and AD8C 

The άConfigurationέ page provides settings for communication parameters (Section 3.2.1) and analog 
data. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

Specify the format for analog data 

DCON Protocol:  

It can be Engineering Format, Percent Format, or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Modbus RTU/ASCII Protocol:  

It can be Engineering Format or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Sample Mode 
Specify the mode for sampling data 
It can be Normal Mode or Fast Mode. 

Type Code 

Specify a type code with data range  

AD5:  +/- 1 V, +/- 2.5 V, +/- 5 V, +/- 10 V 

AD8:  0 to 500 mV, 0 to 1 V, 0 to 2.5 V, 0 to 5 V, 0 to 10 V 

AD5C:  +/- 20 mA, 0 to 20 mA, 4 to 20 mA 

AD8C:  0 to 20 mA, 4 to 20 mA 

(Reference: B.2 to B.5 Data Ranges) 
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3.2.4 AI Items for tM-TH8 and DA1P1R1 

The άConfigurationέ page provides settings for communication parameters (Section 3.2.1) and analog 

data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

Configure the format of analog data. 
 

DCON Protocol:  

tM-TH8:  

It can be Engineering Format, Percent Format, нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ, or Ohms 

tM-DA1P1R1:  

It can be Engineering Format, Percent Format, or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

 

Modbus RTU/ASCII Protocol:  

tM-TH8, tM-DA1P1R1:  

It can be Engineering Format or нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 
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3.3 άAIέ Page 

The άAIέ page provides settings for detecting or configuring analog input channels of the module. 
 

Model Description Section 

tM-AD2 2-channel Voltage/Current Input Module 3.3.1 

tM-AD5 5-channel Voltage Input Module 

3.3.2 
tM-AD8 8-channel Voltage Input Module 

tM-AD5C 5-channel Current Input Module 

tM-AD8C 8-channel Current Input Module 

tM-TH8 8-channel Thermistor Input Module 3.3.3 

 

3.3.1 AI Page01 for tM-AD2 

The άAIέ page can be used to detect data and specify the type code for each analog input channel.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH: xx Check the box to detect the current value of the channel 

Type Code 

Specify a type code with data range 

tM-AD2: 0 to 500 mV, 0 to 1 V, 0 to 2.5 V, 0 to 5 V, 0 to 10 V,  

0 to 20 mA, 4 to 20 mA (Reference: B.1 Data Ranges) 

Set all channels as CH0 Configure all channels to the same type code as CH: 00  
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3.3.2 AI Page02 for tM-AD5, AD8, AD5C, and AD8C 

¢ƘŜ άAIέ page can be used to detect data for each analog input channel. 

 

Note:  tM-AD5 and tM-AD5C equip five analog input channels, i.e., CH: 00 to CH: 04. 

tM-AD8 and tM-AD8C equip eight analog input channels, i.e., CH: 00 to CH: 07. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH: xx 

Check the box to detect the current value of the channel 

DCON, Modbus RTU/ASCII 

Protocol Analog Format Under Range 

DCON 
Engineering 

-9999.9 

Modbus -32768 

DCON, Modbus нΩǎ /ƻƳǇƭŜƳŜƴǘ 8000 

DCON Percent -999.99 

Note:  

Only applicable for the measurement ranges of 0-20 mA and 4-20 mA. 
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3.3.3 AI Page03 for tM-TH8 

¢ƘŜ άAIέ page can be used to detect data and configure the type code and temperature settings for each 

analog input channel. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

CH: xx 

Check the box to detect the current value of the channel 

DCON, Modbus RTU/ASCII 

Protocol Analog Format Under Range Over Range 

DCON 
Engineering 

-9999.9 +9999.9 

Modbus -32768 32767 

DCON, Modbus нΩǎ /ƻƳǇƭŜƳŜƴǘ 8000 7FFF 

DCON Percent -999.99 +999.99 
 

Type Code 
Specify a type code with temperature range for the thermistor 
(Reference: B.8 Data Ranges) 

Set all channels as CH0 Configure all channels to the same type code as CH: 00 

Temperature Offset Specify an offset to adjust the temperature reading 

Temperature Format 
Specify the temperature scale 

It can be Celsius ( ) or Fahrenheit (˰) 
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3.4 Other I/O Pages 

3.4.1 Configuration Page - User Defined Type 

"User Defined Type" is a customized configuration page that is used for tM-TH8, a thermistor input 

module. The following example shows how to set the type code for a custom thermistor. 

 

1. To get Steinhart-Hart coefficients from the thermistor vendor. On the άSet By Steinhart Coefficientsέ 

page, enter A, B, and C coefficients in Float Format, click the άCalculateέ button and then click the 

άSettingέ button. 
 

For example, there is a thermistor with the part number 'YSI H Mix 10000', and three Steinhart-Hart 

coefficients are listed in the table below. 
 

Coefficient Float Format Hex Format 

A 1.02949264911967E-03 3A86F00B 

B 2.39078592663805E-04 397AB12C 

C 1.56816365983255E-07 3428615B 

                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. Otherwise, you can also get a Resistance-Temperature table from the thermistor vendor. On the  

άSet By Resistor and Temperatureέ page, enter three sets of Resistance-Temperature values (Ohms, °C) 

and click the άCalculateέ button to calculate three Steinhart-Hart coefficients. 

 

1 

2 

3 

After clicking the άCalculateέ button, the 
values in hex format will be displayed. 
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For accurate results, it is recommended to configure (Rx, Tx) by using the following rules:  
 
(1) -40°C Ú T1, T2, T3 Ú 150°C   (2) | T2 - T1| Ú 50°C    (3) | T3 - T2| Ú 50°C 
 
For example,               
 
 
 
 
 
Note: If the resistance is greater than 204700 ohms, it will be treated as under range. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. After clicking the άCalculateέ button, it will automatically switch to the άSet By Steinhart Coefficientsέ 

page and show the results. Finally, click the άSettingέ button to apply the settings.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Resistance (ʍ)  Temperature (°C)  
R1: 29490  T1: 0      
R2: 3893   T2: 50     
R3: 816.8      T3: 100 
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3.4.2 Configuration Page - AO 

tM-DA1P1R1 equips one analog output channel. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Type Code 
Specify a type code with data range (tM-DA1P1R1: 0 to 10 V, 0 to 20 mA, 

4 to 20 mA, reference: B.7 Data Ranges) 

Slew Rate 
Specify the change of voltage or current per second (V/sec, mA/sec) 

(Reference: A.4 Slew Rate Control) 

Set Click this button to apply the Type Code or Slew Rate settings 
 

R Set AO value with the Engineering format:  

1) Check the box to display or set the AO Value and the ReadBack value with the Engineering format. 
2) Unchecked, to display value with the data format setting (reference: Section 3.2.4 Configuration 

page - Analog Format)  
 
For example, the Type Code ƛǎ ǎŜǘ ǘƻ ά+4 to +20Ƴ!έ ŀƴŘ Analog Format ƛǎ ǎŜǘ ǘƻ ά2Ωs Complementέ.  
To output 10 mA, ŜƴǘŜǊ άмлέ in the Output field, and click the Write button. If the box is checked, the 
ǾŀƭǳŜ ǿƛƭƭ ŘƛǎǇƭŀȅ ŀǎ άмлέΣ ƻǘƘŜǊǿƛǎŜΣ ǘƘŜ ǾŀƭǳŜ ǿƛƭƭ ŘƛǎǇƭŀȅ ŀǎ ά5FFFέ. 

AO Value Display the title and value according to the selected item such as  

Read AO/Power-on value/Safe value   ReadBack 

Note:  The Readback value varies according to the Slew Rate setting so that may be different from 

the configured AO value. Reference: A.5 AO Read-back Value 

Range Display the data range according to The type code setting 

Output / Write  Specify an output value, and then click άWriteέ to apply the settings 
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Set to Power-on Value Enter a value in the output field, and click this button to apply the settings 

Reference: A.2 Dual Watchdog Set to Safe Value 

Read AO Choose the radio button to read the AO value 

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value, 

at which point the values cannot be set.  Read Safe Value 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As noted before, when the box is checked, simǇƭȅ ŜƴǘŜǊ άмлέ ŀƴŘ ŎƭƛŎƪ ²ǊƛǘŜ ǘƻ ƻǳǘǇǳǘ ŀ άмлέ 

mA. If unchecked, the value will be displayed based on the data type. In this case, the value 

ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ŀǎ ά5FFFέ ƛŦ ǘƘŜ Řŀǘŀ ǘȅǇŜ ƛǎ ǎŜǘ ǘƻ ά2Ωs ComplementέΦ 
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3.4.3 Configuration Page - AI/DO Alarm  

tM-AD4P2C2 equips four analog input channels and two relay output channels. Both the Alarm Mode 

and High/Low Alarm Limit setting are used to configure a warning light or an alarm device that be 

connected to a relay output channel.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CH: xx Check the box to detect the current value of the analog input channel 

Type Code 

Specify a type code with data range 

tM-AD4P2C2:  +/- 1 V, +/- 2.5 V, +/- 5 V, +/- 10 V,  

+/- 20 mA, 0 to 20 mA, 4 to 20 mA 

(Reference: B.6 Data Ranges)  

Set all channels as CH0 Configure all channels to the same type code as CH: 00 

 

Only when Alarm Mode = Disable, you can configure the following items: 

DOx Check the box to set the DO value, Power-on value, or Safe value  

Set to Power-on Value After selecting the DOx box, click this button to apply the settings 

(Reference: A.2 Dual Watchdog) Set to Safe Value 

Read DO Choose the radio button to read the DO status 

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value, 

at which point the values cannot be set. Read Safe Value 

 
 
 

1 

3 

2 
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Alarm Mode 

Specify the alarm mode, it can be  

Disable: Disabled 

Momentary: An alarm occurred when the value is out of the limit  

Latch: An alarm occurred when the value is out of the limit. The status 

of the alarm can be cleared. 

High Alarm Limit After choosing a type code, set the upper limit of the alarm 

Low Alarm Limit After choosing a type code, set the lower limit of alarm 

Set Alarm 
Click the άSet Alarmέ button to apply the settings for Alarm Mode,  
High Alarm Limit, and Low Alarm Limit  

(High/Low) 
Alarm Status 

Used to display or clear the status of the alarm 

1) CH: xx, if the value is out of the limits, the text-box will be displayed in red 

2) Clear, when Alarm Mode is set to Latch, the button can be used to clear the 
status of the alarm by clicking it 
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3.4.4 Configuration Page - DO 

The άDOέ page can be used to set or display the DO value, Power-on value, or Safe value. 
 

Model Description 

tM-DA1P1R1 One Digital Output Channel 

tM-P3R3, tM-PD3R3, tM-P3POR3 Three Relay Output Channels 

tM-P4A4, tM-P4C4 Four Digital Output Channels 

tM-R5 Five Relay Output Channels 

tM-C8 Eight Digital Output Channels 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Bit Status (CH: xx) Check the CH: xx box to specify the value  

DO Value After selecting the CH: xx boxes, a hexadecimal value will be displayed 

Set to Power-on Value After selecting the CH: xx boxes, click the button to apply the settings 

(Reference: A.2 Dual Watchdog) Set to Safe Value 

Read DO Choose the radio button to read the DO status 

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value  

(While the radio button is selected, these two values cannot be set.) Read Safe Value 
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3.4.5 Configuration Page - Host WDT  

The άHost WDTέ page can be used to enable the host watchdog and reset the status of the host 
watchdog timeout. (Reference: Appendix A.2 Host Watchdog) 
 

Model Description 

tM-DA1P1R1 One Analog Output and One Digital Output Channels 

tM-AD4P2C2 Two Digital Output Channels 

tM-P3R3, tM-PD3R3, tM-P3POR3 Three Relay Output Channels 

tM-P4A4, tM-P4C4 Four Digital Output Channels 

tM-R5 Five Relay Output Channels 

tM-C8 Eight Digital Output Channels 

 

1) When using the DCON protocol, the Host WDT page will be displayed as follows.  

(Reference: Section 3.2.1 Common Settings) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Enable WDT Check the box to enable the watchdog 

Auto Send Host OK 
Check the box to automatically notify that the host works normally  
Note that the function is for testing and the timer is disabled 

WDT Timeout / Set Timer 
Specify a watchdog timeout value and click the άSet Timerέ button to 
apply the setting 

Reset Watchdog Status 
After the timeout, it needs to clear the Timeout status to write an 
AO/DO value. 
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2) When using the Modbus RTU (or Modbus ASCII) protocol, the Host WDT page will be displayed as 

follows. (Reference: Section 3.2.1 Common Settings) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enable WDT Check the box to enable the watchdog 

Enable Output When  
WDT Timeout 

Check the box to allow modifying an AO/DO value, even if the 
Watchdog timeout has occurred 

WDT Timeout / Set Timer 
Specify the duration of the Watchdog timeout, and click the άSet 
Timerέ button to apply the setting 

Reset Watchdog Status Click the button to clear the Timeout status 

 

For example:  

1. Check the Enable WDT checkbox, set WDT Timeout as 5 seconds, and click the Set Timer button. 

After 5 seconds, a warning message ά²ŀǘŎƘŘƻƎ ¢ƛƳŜƻǳǘέ ǿƛƭƭ be displayed on the status bar. The 

output value will be set as the predefined Safe Value, which cannot be changed.  
 

Note: When using the Modbus protocol, you can check the ά9ƴŀōƭŜ hǳǘǇǳǘ ²ƘŜƴ ²5¢ ¢ƛƳŜƻǳǘέ 

box to allow the change of an AO/DO value, even if the timeout occurred. 

 

2. Click the άwŜǎŜǘ ²ŀǘŎƘŘƻƎ {ǘŀǘǳǎέ button to clear the Timeout status, and the predefined Power-on 

value will be loaded after a reboot. Otherwise, the predefined Save value will be loaded.  

 

Note: When using the DCON protocol, you can check ǘƘŜ Ϧ!ǳǘƻ {ŜƴŘ Iƻǎǘ hYέ ōƻȄ to 

automatically send a signal which indicates the Host works normally. Also, uncheck the box 

ŀƴŘ ŎƭƛŎƪ ǘƘŜ ά{Ŝǘ ¢ƛƳŜǊέ ōƻȄ ŀƎŀƛƴ ǘƻ ǎǘŀǊǘ ǘƘŜ ǿŀǘŎƘŘƻƎ ǘƛƳŜǊΦ 
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3.4.6 Configuration Page - DI  

The DI page is used to display or clear the status of DI, DI Latch, or DI Counter. 

 

Model Description 

tM-DA1P1R1 One digital input channel  

tM-AD4P2C2 Two digital input channels 

tM-P3R3, tM-PD3R3, tM-P3POR3 Three digital input channels 

tM-P4A4, tM-P4C4 Four digital input channels 

tM-P8, tM-PDW8 Eight digital input channels 
 

DI Page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Reverse DI Status Check the box to reverse the status of all DI channels 

DI Bit Status Display the status for each DI channel (ON or OFF) 

DI Value Using a hexadecimal value to indicates the status of DI channels 

DI Latch 

High Latch Display the status of active-high for each DI channel 

Low Latch Display the status of active-low for each DI channel 

Clear DI Latch 
Click the button to clear the latched status for all DI channels 
(Reference: Appendix A.6 Advanced DI Features) 

DI Counter 
Falling/Rising Edge 

The counter value will be increased by 1 when received a 
high-to-low or a low- to-high signal 

Clear Click the button to clear the counting value of the DI channel 
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3.5 Command Line Tool 

άCommand Lineέ tool can be used to test and debug tM series modules by using the Modbus RTU 

protocol and DCON protocol commands. 

 
1. Search the tM module and then click the Command Line button to open the configuration page.  

2. Lƴ ǘƘŜ άTerminal Command [ƛƴŜ ¢ƻƻƭέ window, the module settings will be filled in automatically. 

Either enter a command in the Command field (1) or use the preset commands (2) and click the Send 

button. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Click the άSave to \ logger_report\έ button to save results to a file in the άlog_reportέ ŦƻƭŘŜǊ under the 

installation folder of DCON Utility Pro. ¢ƘŜ ŦƛƭŜ ƴŀƳŜ ƛǎ άCommand_Line_Result_Log_mm_dd_xx.txtέΦ 

 
 
 
 
 
 

2. 

When using Modbus RTU protocol, refer to 
Appendix D Modbus RTU Protocol Commands 
 
When using DCON protocol, refer to 
Appendix E DCON Protocol Commands 

1. 
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3.6 Calibration 

Normally, the module has been calibrated before shipping. Also, users can use the following commands 

to calibrate the module by using Command Line in the DCON Utility Pro. 
 

Warning: 

It is not recommended that calibration be 

performed until the process is fully understood. 

 
 

3.6.1 Calibrate AO Module 

tM-DA1P1R1 provides a single analog output channel. Follow these steps to calibrate the module by 

using DCON Utility Pro. 
 

1. Warm up the module for 30 minutes. 

2. Set ($AA9NTS) / read ($AA2) the type code. 

E.g.,  $019020, means to set the type code of analog output channel 0 of module 01 as 2 (i.e., 0 to 

+10V), and the slew rate is set to 0 (Immediate). 
 

Note:  The module must be set to the DCON protocol mode before calibrating. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calibration voltages or current used by the tM-DA1P1R1:  
 

Type Code (T) 0 1 2 4 

Zero Output 0mA 4mA 0V 0V 

Span Output +20mA +20mA +10V +5V 

1 

2 

Steps 2 to 8 
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3. Send command to output Zero calibration voltage/current. (E.g., 0 V)  

Format: #AAN(Data) = # [AA] Address  [N] Channel No.  [Data] +00.000 (V, mA)   

Command:  #010+00.000 

 

4. Adjust the value 

Repeat to send the trim command and observe the 

ƳŜǘŜǊ ǳƴǘƛƭ ǘƘŜ ƳŜǘŜǊΩǎ ǊŜŀŘƛƴƎ ƛǎ close to zero 

calibration voltage/current. 

 

Format: $AA3NVV = $ [AA] Address  [3] Set analog output  [N] Channel No.  

     [VV] 00 to 5F means to increase 0 to 95 counts ;  

         FF to A1 means to decrease 1 to 95 counts 

Command:  $01301F  (1F stands for add 31 * 2.44 mV or add 31 * 4.88 uA) 

 
 

5. After adjusting the value, send the Zero calibration command. Note that the value will be stored in 

an EEPROM. 

Format: $AA0N = $ [AA] Address  [0] Zero calibration  [N] Channel No.  

Command:  $0100  

   

6. Send command to output Span calibration voltage/current. (E.g., 10 V) 

Format: #AAN(Data) = # [AA] Address  [N] Channel No.  [Data] +10.000 (V, mA)   

Command:  #010+10.000 

 
 

7. Adjust the value 

Repeat to send the trim command and observe the 

ƳŜǘŜǊ ǳƴǘƛƭ ǘƘŜ ƳŜǘŜǊΩǎ ǊŜŀŘƛƴƎ is close to span 

calibration current/voltage. 

 

Format: $AA3NVV = $ [AA] Address  [3] Set analog output  [N] Channel No.  

     [VV] 00 to 5F means to increase 0 to 95 counts ;  

         FF to A1 means to decrease 1 to 95 counts 

Command:  $01301F  (1F stands for add 31 * 2.44 mV or add 31 * 4.88 uA) 

 

8. After adjusting the value, send the Span calibration command. Note that the value will be stored in 

an EEPROM. 

Format: $AA1N = $ [AA] Address  [1] Span calibration  [N] Channel No.  

Command:  $0110 

 

 

Zero calibration 
(0 V) 

Span calibration 
(10 V) 
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Chapter 4 Software Tool ς Modbus Master Tool  

Modbus Master Tool supports Modbus RTU/ASCII protocol that can be used to simulate and test I/O 

modules on a PC (or PAC). First, download the software and the user manual on FTP.  
 

Web: https:// www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#674 

Tool: https:// www.icpdas.com/en/download/show.php?num=1026 (PC or WinCE) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hardware Wiring for testing:  

 
 
 
 
 
 
 
 
 
 
 
 
 
In this example, using the tM series DI and DO module. Follow the steps below to conduct the setting. 
 

Model Description Slave ID Baud Rate Protocol Modbus Address 

tM-P8 8 DI 1 
9600 Modbus RTU 

10033 to 10040 

tM-C8 8 DO 2 00001 to 00008 

 

Note: Refer to Appendix C to look up the Modbus registers for tM series modules. 

 
 
 

tM-C8 (8 DO) 

Data+ 
Data- 
+Vs 
GND 
DO.PWR 
DO.GND 
DO0 to DO7 
 

tM-P8 (8 DI) 

Data+ 
Data- 
+Vs 
GND 
DI.COM 

DI0 to DI7 
 

Converter 

Data+ 
Data- 
+Vs 
GND 

RS-232 or USB 

 

Power Supply 

(+10 ~ +30 VDC, GND) 

PC (COM1 or USB) 

http://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#674
http://www.icpdas.com/en/download/show.php?num=1026
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Step 1:  Open the configuration file 

After extracting the downloaded file, open the Modbus Master 

Tool. Select άOpenέ from the File menu and choose both the 

Module Series (e.g., tM) and the Module List (e.g., tM-P8), and 

then enter the Slave ID (e.g., 1), also click the άOpenέ button to 

open the configuration file. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

Step 2:  Add a window and configure the DO  

Select άNew Windowέ from the Setup menu to add a window, and select άDefinitionέ to configure the 

DO settings, and then click the OK button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Model Slave ID Modbus Address 

tM-P8 (8 DI) 1 10033 to 10040 

(Base 1) 
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Step 3:  Create a Serial Port connection 

In this case, the tM module communicates with the COM1 of a PC through the Modbus RTU protocol. 

Select άConnectέ from the άConnectionέ menu, and configure all parameters as illustrated in the figure 

below, and then click the άOKέ button to establish the connection. 
 

Note: The communication parameters of the tM module must be predefined by using the DCON Utility 

Pro, refer to Chapter 3 for more information. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Base 1) 

Model Slave ID Modbus Address 

tM-C8 (8 DO) 2 00001 to 00008 

 

Double-click on the άDescriptionέ 

field to add a notes. 
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Step 4:  Test the DI and DO modules 

After connecting with modules, both the current DI and DO status of modules will be displayed. 

Double-click on any DO channel to modify the DO value and then to view the change of DI value. 

Note:  To disconnect with modules, simply click άDisconnectέ from the άConnectionέ menu. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Step 5:  Save the configuration file 

After completing the test, click άSave Asέ from the άFileέ menu to save the configuration file. 
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Chapter 5 Software Tool ς EZ Data Logger 

Note: EZ Data Logger no longer provides a new function since July 2019. It is recommended to use 
eLogger HMI. 

 

Support Items EZ Data Logger eLogger 

Hardware platform PC 
PC, XPAC, WinPAC, ViewPAC, iPPC 
Win-GRAF series PAC 

OS Windows XP, 7, 10 Windows XP, 7, 10, WinCE 6, 7 

HMI Yes Yes 

Web HMI No Yes 

Data Logger Access, MS SQL, MySQL CSV, MS SQL, MySQL 

Protocol 
Modbus RTU, Modbus TCP,  
and DCON 

Modbus RTU, Modbus TCP, and 
I-8K/I-87K on slot 

3rd Party Driver Support No 
Driver develops tool to add plug-in 3rd 
party driver 

 

eLogger is a free and easy HMI development platform designed by ICPDAS. eLogger can not only be 

used to design local and Web Server HMI but can also achieve remote PAC control via a Web browser on 

PC or smartphone. With Win-GRAF, it is easy to create a professional monitoring application without any 

advanced programming background. 
 

Website: https:// www.icpdas.com/en/product/guide+Software+eLogger+eLogger 
 

eLogger Features: 

 ̧ Support Modbus RTU/ASCII and Modbus TCP Protocols 

 ̧ Support Real-time Data Trend 

 The maximum of five lines in one plot. 

 ̧ Support Local HMI: 

Support a variety of HMI elements and a maximum of 32 pages. 

 ̧ Support Web Server HMI: 

Support administrator login. 

 ̧ Support Account Management (for Local HMI): 

3-level operating management: Admin, Power User, User. 

 ̧ Support Remote Maintenance: 

eLogger is not only supported to upload a program or web pages 

and execute (or stop) the program through the Internet. 

 ̧ Support Data Logging 

Local database: Support CSV files.  

Remote database: Support Microsoft SQL Server 2005 or later. 

 

http://www.icpdas.com/en/product/guide+Software+eLogger+eLogger
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EZ Data Logger is a small data logger software. It supports DCON and Modbus RTU/ASCII protocols, and 

users can quickly and easily build a data logger software without any programming skill.  

 

To download the software and the user manual (.chm) on the website. 

https:// www.icpdas.com/en/product/guide+Software+EZ__Data__Logger+EZ__Data__Logger  
 

 
Install and run EZ Data Logger. The software provides four major  
steps and will be described in the following content. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 1:  System Configuration 

Step 2:  Workgroup setting 

Step 3:  Start to Run (or Simulation) 

3.1 Gauge 

3.2 Trend Line 

3.3 Layout 

Step 4:  Open Database 

 
First, choose a preferred display language from the Project menu for the software. 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 3 4 

3.1 

3.2 

3.3 

http://www.icpdas.com/en/product/guide+Software+EZ__Data__Logger+EZ__Data__Logger
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5.1 System Configuration 

 The "System Config" window provides the settings for the trend line and the database. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oscillograph Config 

Display Mode 
Numeric: Log data by list. The minimum sampling time is 0.01 sec. 

Date/Time: Log data by time. The minimum sampling time is 1 sec. 

Sampling Time (sec.) 
The time interval for scanning IO channels, updating database, and 
display values. 

Graph X Axis (Minute) The span of the trend display. 

Display Buffer Size Maximum points of each trend line. 

Data Format The format of the display values. 

Auto start when executing Check the box to automatically log data when the program is launched.  

Local Database Config 

Save Interval (sec.) Time interval of saving data in a database (a multiple of sampling time). 

Record Time (Hour) EZ Data Logger will create a new database when the record time is up. 

Database File Path 

Auto renamed by Datayyyymmdd_hh.mdb when record time is up 

(yyyy: year mm: month dd: day hh: hour). 

The database will be saved in the path. 

 

1 

2 
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5.2 Workgroup Setting 

The "Workgroup Settingέ window can be divided into four major steps. 
 

Step 1:  Install the Driver 

Step 2:  Add a Device 

Step 3:  Modify the Channel Settings or Add a Workgroup 

Step 4:  Configure the Workgroup Settings 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  For more information about the Virtual Channel, Control Logic, Web Camera, Mail Notifier, and  

User Level, refer to EZ Data Logger User Manual (.chm). 

 
 
 
 
 
 
 

1 2 

3 

4 

http://ftp.icpdas.com/pub/cd/8000cd/napdos/driver/ez_data_logger/
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5.2.1 Install the Driver 

1. Click the άInstallέ button on the Driver List. 
 
 
 
 
 
 

 

2. Configure the Driver Mode, Timeout (ms), COM Port, Baud Rate, and Checksum to meet the needs of 

equipment, and then click the άInstallέ button. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Also, simply click the ά+Deviceέ button to add a device (reference: Section 5.2.2 ς Install the Device). 

Alternatively, click the άSearchέ ōǳǘǘƻƴ ǘƻ ǎŜŀǊŎƘ ǘƘŜ ŎƻƴƴŜŎǘŜŘ ŘŜǾƛŎŜΣ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά/ƭƻǎŜέ 

button to close the window. 
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5.2.2 Add a Device 

1. Click the άAddέ button on the Device List, and click the " >> " button in the Device window.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Choose a communication setting (e.g., DCON COM9), select the name of the tM series module also 

add an alias, and click the Add button. 
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5.2.3 Modify the Channel Settings or Add a Workgroup 

After clicking the module name (e.g., tM_P4C4) in the Device List, all I/O tags in the Channel List will be 

selected. To add them to the Work Group, specify the number of the workgroup (e.g., Workgroup1) and 

click the άAdd >>έ button. 
 

Modify the Channel Settings 

1. Choose a single (or multiple) I/O tag for the specified tM module and click the Modify button.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Change to the needed settings in the Modify Channel window, and then click the Modify button. 
 

DO channels:  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose a single (or multiple) I/O tag and modify them. 

2 

1 

3 
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DI, DO channel 

Alias The name that easy to identify I/O tag 

Tag 
Tag name that can be used for the Virtual Channel or Control Logic 
function. Note that the name must begin with the alphabet from a to z and 
the first character cannot be a number. 

Description Used to display the hint for the object 

Output confirm window Check the box to display a confirmation window before outputting a value 

Component Style Select the style of an object to be displayed on the Layout screen 

Editor Click the button for modifying the style of an object 

 

DI channels:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Save or delete the style 

Configure the color, picture, and sound for the ON/OFF status 
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AI channels:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alias The name that easy to identify I/O tag 

Tag 
Tag name that can be used for the Virtual Channel or Control Logic function.  
Note that the name must begin with the alphabet from a to z and the first 
character cannot be a number. 

Description Used to display the hint for the object 

Scaling 
Enter AI Values and Display Values, and click the Calculate button to calculate both 
the Gain value and Offset value. 

Alarm 
When the value is out of the High/Low Alarm value, a warning light comes on and 
plays sounds until it is closed. (Reference: 5.3.1 the Gauge screen) 

Editor Click the button for modifying the style of an object 

 

 

 

 

When the background color 
is set, the Back Picture 
setting will be invalid. 
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5.2.4 Configure the Workgroup Settings 

As described in Section 5.2.3, users can choose multiple I/O tags and add them to the specified 

workgroup. Each of the workgroups can add a maximum of 32 I/O tags. 

 

Note: If you cannot reduce the size of the window, simply right-click on the title bar and click Restore. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Work Group 

Add Create a workgroup 

Delete Delete the specified workgroup 

Property 

Group name:  

Set a name that is easy to identify 

 

Open when executing:  

If I/O tags are added, check the 

Gauge, Trend, or Layout box to 

display the specified screen when the program is launched. 

Reset Remove all I/O tags  

Channels 
To delete a single I/O tag, right-click on the 

tag name and click Delete. 

Home Go back to the main window 

 
 

1 

2 

3 

4 



tM Series User Manual v1.1 P75 

5.3 Start to Run (or Simulation) 

After configuring I/O channels and Workgroups, simply start to log data or execute the simulation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start/Stop Start or Stop logging and recording data  

Simulation/Stop Start or Stop simulating and recording data 

Pause/Continue Pause or Continue the dynamic trend display 

Record/Stop Record Start or Stop recording data to the database 

Message Display messages for the data logging 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Message 

Message 
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5.3.1 Gauge 

Click the άGaugeέ button on the Home screen to display the Gauge screen. If the logged or simulated AI 

value is exceeding the high/low alarm value, an alarm light will be turned on with an audio warning until 

the light is turned off.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Range 

Used to set the maximum/minimum of analog input value if the 

switch is set to OFF.  

The orange arrow stands for the high alarm value (e.g., 90) 

The red arrow stands for the low alarm value (e.g., 10) 

<< Click to switch to the previous workgroup if exists 

>> Click to switch to the next workgroup if exists 

Trend Click to switch to the Trend screen 

Layout Click to switch to the Layout screen 

 

If the number of channels is more than 8, click the button to switch 
the screen 

 
 
 
 
 
 
 

Click the icon to turn 
off the alarm light 
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5.3.2 Trend Line 

Click ǘƘŜ άTrendέ button on the Home screen to display the Trend screen.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Display Pause or continuous the dynamic trend 

Print Print the trend includes the group name and file time 

Axis 
Specify the maximum and minimum values on the Y-axis and the range of 
time in minutes on the X-axis 

BackColor Specify the background color of the trend 

Line Width Specify the width of the trend line 

Select All/ Select None Display or hide all trend lines 

<<  /  >> Switch to the previous or the next workgroup 

Gauge Switch to the άGaugeέ screen 

Layout Switch to the άLayoutέ screen 

Channel The name of the channel 

Value 
When executing data logging (or the  
simulation), click any AO/DO channel  
on the list to set the output value 

Track 
When executing data logging (or the simulation), click any DI/DO channel to 
change the display track (1 or 2). 

Color 
Specify the color of the trend line. Note that the color cannot be changed 
when executing data logging (or the simulation) 
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5.3.3 Layout 

CƭƛŎƪ ǘƘŜ άLayoutέ button on the Home screen to display the Layout screen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Picture Set or cancel the background picture, the jpg or bmp format is supported. 

Reset Position Reset the position for all objects on the screen 

Font Color 

 
Set the color of the tag name 

<<  /  >> Switch to the previous or the next workgroup 

Gauge Switch to the άGaugeέ screen 

Trend Switch to the άLayoutέ screen 

Hide To hide the current screen 
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Right-click menu:  

On the Layout screen, the right-click menu of the object provides some options that can be used to 
manually or automatically output value or set properties.  
 

Note: The άManualέ and άAutoέ options are used for logical control, refer to EZ Data Logger User 

Manual (.chm) for more information. When the control logic is active (reference: Section 5.2 - 

Workgroup Setting - Control Logic), EZ Data Logger will automatically output AO or DO value 

according to the logic. Also, select "Manual" to manually change the value.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Properties 

Nickname 
The specified alias in the Channel list  
(Reference: Section 5.2.3) 

Tag name 
The specified tag name in the Channel list  
(Reference: Section 5.2.3) 

Device 
The specified name of a module in the Device list  
(Reference: Section 5.2.2) 

I/O Channel = n Display the number of the I/O channel  

Set Decimals Specify the display decimal point, it can be 0 to 3 

Set Unit Specify the display unit, e.g.,  

Set Scale Max Specify the display maximum scale value, e.g., 100 

Set Scale Min Specify the display minimum scale value, e.g., -10 

 
 
 
 
 
 
 
 
 

For example, the value = 123.456) 
 

Decimals Unit Display 

0  123  

1 ˰ 123.5 ˰  

2 kg 123.46 kg 

3 V 123.456 V 

 

http://www.icpdas.com/en/download/index.php?nation=US&kw=EZ+Data+Logger
http://www.icpdas.com/en/download/index.php?nation=US&kw=EZ+Data+Logger
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5.4 Open Database 

In the Open Database window, it allows opening a log file (.mdb) and export data into an Excel or CSV 
file. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The menu bar provides functions to print or display data for each I/O channel and configure the style of 
a trend. Follow the steps listed on the next page to load the data table or trends. 
 

Print Print the data table or trends 

Select All / Select None Check or uncheck all box to display or hide the logged data of all channels 

Y-Axis Specify the maximum (or minimum) display value on Y-axis 

X-Axis Specify the display time scale on X-axis in minutes 

BackColor Specify the background color of the trend 

Exit Close the window 

 

Note: When logging (or simulating) data, the settings of Y-Axis, X-Axis, and BackColor cannot be 

changed. 
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Step 1:  Select a database:   

Choose a log file in the list or click the browse button to open a file in a specific folder.  

 
 
 
 
 
 
 
 
 

Step 2:  Select a workgroup:  

Choose a workgroup that contains I/O tags. (Reference: Section 5.2.3) 

 
 
 
 
 
 
 
 
 

Step 3:  Specify a time scale and load the table/trend:  

Drag the arrow to the left or right to specify the time scale, and then click the Load Table or 

Load Trend button to load a data table or trends.  

  
 
 
 
 
 
 
 
 
 

1) Load Table: Click the "Load Table" button to load a data table. 

Note that check (or uncheck) the box for all channels to display or hide data. 
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2) Load Trend: Click the "Load Trend" button to load data trends. 

* Check (or uncheck) the box for all channels to display or hide trend lines. 

* Click on the trend to display values at the specific time. 

* Click the scroll button to display an alarm message. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

3) Print:  Click the "Print" button to print the trend. 

4) Export: Click the "Export" button to save data in an Excel or CSV file. 

 
Export to an Excel file: 

 
 
 
 
 
 
 
 
 
 
 Export to a Text file: 
 
 
 
 
 
 
 

1 

3 

2 
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Chapter 6 Software Development Tool 

tM series modules support the DCON and Modbus protocols. When 

working with the DCON protocol, configure or get the module data by 

using DCON Utility Pro or PACSDK. When working with the Modbus 

protocol, develop your applications via co-work with software tools 

and SCADA described in Section 6.3. 

 

6.1 Using DCON Utility Pro 

Step 1:  The Protocol setting can be configured only the INIT switch is set. 

Step 2:  Search for the tM module and set the Protocol to DCON, and then rebooting in Run mode. 

Step 3:  Click the Command Line button and enter a DCON protocol command in the Command field. 

(Reference: Appendix E DCON Protocol Commands) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

3 
4 

2 

The commonly used DCON protocol 
commands for each module will be 
listed here. 

¡ 
Init 

 
 

Run 

¢ 
Power-on 
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6.2 Using PACSDK 

PACSDK are software development toolkits that can be used on a PC or PAC (e.g., XPAC, WinPAC, and 

ViewPAC series). PACSDK includes header files, libraries, documentation, and tools that can be used to 

develop VC/C#/VB.net applications to access I/O data of tM series module.  

Note: PACSDK only supports the DCON protocol. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

PACSDK 

Items PACSDK Description 

Header file PACSDK.h Using libraries when developing VC applications on 

Windows PC. Library files PACSDK.lib 

DLL 
files 

For C program PACSDK.dll 
Loading libraries when executing VC applications on PC or 
PAC. 

For .NET program 

(i.e., C#, VB) 
PACNET.dll 

1) Using management libraries when developing .NET 
applications 

2) Load libraries when executing .NET applications on PC or 
PAC. 

 
 

Download Files on FTP:  

 

1) PACSDK:  

 
Users can download SDK according to the development platform (i.e., PC or PAC).  
 
 

When using the following development platform - PC or XPAC (WES), 

copy PACSDK.dll and PACNET.dll to the folder where the applications 

(.exe file) is located after downloading. 
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For PC 

https:// www.icpdas.com/en/product/guide+Software+Development__Tools+PAC__SDK 

 

XPAC, iPPC (WES7)  

For XP-8000-WES7, XP-9000-WES7, iPPC (WES7) 

https:// www.icpdas.com/en/download/show.php?num=2540 

 

When using the following development platform - XPAC (CE6), WinPAC (CE5), or WinPAC/ViewPAC 

(CE7), visit the following webpages to download and install files. 
 

Development Tools: Visual Studio 2008 Professional Edition or earlier 
 

 

XPAC (CE6) 

For XP-8000-CE6 

https:// www.icpdas.com/en/download/show.php?num=2473 

WinPAC (CE5) 

WinCE5.0 PACs/ViewPACs without I/O Slot(s) 

https:// www.icpdas.com/en/download/show.php?num=2594 

WinCE5.0 PACs/ViewPACs with I/O Slot(s) 

https:// www.icpdas.com/en/download/show.php?num=2593 

WinPAC/ ViewPAC (CE7) 

WinCE7.0 PACs/ViewPACs without I/O Slot(s) 

https:// www.icpdas.com/en/download/show.php?num=2409 

WinCE7.0 PACs/ViewPACs with I/O Slot(s) 

https:// www.icpdas.com/en/download/show.php?num=2348 

 

http://www.icpdas.com/en/product/guide+Software+Development__Tools+PAC__SDK
http://www.icpdas.com/en/download/show.php?num=2540
http://www.icpdas.com/en/download/show.php?num=2473
http://www.icpdas.com/en/download/show.php?num=2594
http://www.icpdas.com/en/download/show.php?num=2593
http://www.icpdas.com/en/download/show.php?num=2409
http://www.icpdas.com/en/download/show.php?num=2348
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2) PAC API Manual:   
 

The user manual describes the way to install the PACSDK, set up the development 

environment, and use the PAC_IO API functions. 

(pac_standard_api_manual_x.x.x.pdf) 
 

Download the user manual according to the development platform at the following path.  
 

PC 

https:// www.icpdas.com/en/download/show.php?num=1049 

PAC (WES)  

https:// www.icpdas.com/en/download/show.php?num=2527 

PAC (WinCE) 

https:// www.icpdas.com/en/download/show.php?num=2407 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This chapter lists all commands for I/O modules. 

http://www.icpdas.com/en/download/show.php?num=1049
http://www.icpdas.com/en/download/show.php?num=2527
http://www.icpdas.com/en/download/show.php?num=2407
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3) C# demo program (for DCON protocol):  

www.icpdas.com/en/download/show.php?num=2876  
 

In the case of a DIO demo, refer to Section 2.4 to complete the hardware connection, and double-click 

the tm_DIO.sln to open the project file, and then click the "Start Debugging" button. Alternatively, 

double-click the tm_DIO.exe at the άΧ\tm_DIO\bin\Debugέ path. 

 
 
 
 
 
 
 

 
 

Step 1:  Choose the COM Port, enter the address (Slave id) and baud rate for the tM module, and click 

the Open button to open the COM port. In this example, COM Port = COM9, Address = 1 and 

Baud rate = 9600. If you do not know the settings of the module, refer to Chapter3 to configure 

them by using DCON Utility Pro. Note: The Protocol setting of the module must be set as DCON. 

  

Step 2:  Choose the module name (e.g., tM-P4A4) and then the number of I/O channels will 

automatically be displayed in the άDI (or DO) total channelέ field. Also, click the άRead DIέ 

button to read the DI value, or enter a hexadecimal ǾŀƭǳŜ όŜΦƎΦΣ ά/έ = 1101) in the άDO value 

(Hex)έ field and click the άWrite DOέ button to write a DO value. Note: When using a 

multi-function I/O (e.g., tM-AD4P2C2), replaced ǘƻ ŎƭƛŎƪ ǘƘŜ άRead DI_MFέ or άWrite DO_MFέ 

button to access data. 

 

Start Debugging (F5) 

1 
2 

or 

http://www.icpdas.com/en/download/show.php?num=2876
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After completing the previous steps, the screen will be displayed as below:  

DI value = 15 (10) = 1111, indicates the status of DI3, DI2, DI1, and DI0 are ON. 

DO value = c (16) = 1101, indicates the status of DI3, DI2, and DI0 is ON, and the status of DI1 is OFF. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Step 3:  Click the άCloseέ button to release the COM port. 

 

Users can see the change of LED indicators on the module, or observe the DI or DO status by using DCON 

Utility Pro. Note that the COM port in use for the demo must be released. 
 

Step 1:  Search for the I/O module. (Reference: Section 3.1) 

Step 2:  Double-click the name of the module to open the configuration page, and then click the DI or 

DO tab to see the results. 
 

[The DI Page]:  

 
 
 
 
 
 
 
 
 

[ The DO Page]:  
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6.3 Modbus Development Tools and SCADA 

ICP DAS provides a variety of software tools and SCADA that supports Modbus RTU/ASCII protocol, and 

helpful for users to develop their applications.  

 

6.3.1 Software Tool ς OPC DA Server and UA Series Product 

NAPOPC DA Server is a free OPC DA Server for ICP DAS products that 

can be used to integrate data from ICP DAS remote I/O module, PAC 

I/O, and other equipment. Also, NAPOPC DA Server allows the 

SCADA/HMI/Database software that supports OPC DA Client, to access 

I/O data to achieve the process control and manufacturing automation 

applications.  

 

Also, users can choose an optional license of the Modbus protocol for the NAPOPC_ST DA Server (PC) to 

work with the third-party Modbus equipment. 

 
Website / Data Sheet/ DM:  

https://opc.icpdas.com/opcda.htm 

https:// ftp.icpdas.com.tw/pub/cd/8000cd/napdos/napopcsvr/data_sheet/napopc_st_data_sheet_e.pdf 

https:// www.icpdas.com/root/support/catalog/pdf/Brochure/NAPOPC/NAPOPC-DM-e.pdf 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://opc.icpdas.com/opcda.htm
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/napopcsvr/data_sheet/napopc_st_data_sheet_e.pdf
http://www.icpdas.com/root/support/catalog/pdf/Brochure/NAPOPC/NAPOPC-DM-e.pdf
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UA Series IIoT Communication Server 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UA series is a series of IIoT (Industrial IoT) Communication Server for integrating the system and devices 

of IT and OT. UA series feature the IIoT Gateway function that allows users to access remote I/O modules 

and controllers via Modbus TCP/ RTU/ASCII, MQTT, and EtherNet/IP communication protocols. IIoT 

gateway function can also convert these I/O data to conform to OPC UA or MQTT protocols for 

implementing in the applications of MES, ERP, SCADA, or Cloud service. Besides, UA series feature the 

Data Logger function that allows users to write I/O data directly into the remote database and save it to 

the local file (.CSV) as the historical records. 

 

UA series supports uploading I/O data to the IoT Cloud platform such as Amazon AWS and Windows 

Azure. It can also connect to the /ƭƻǳŘ ƭƻƎƛŎ ǎŜǊǾƛŎŜ ǇƭŀǘŦƻǊƳ άLC¢¢¢έ ǿƘƛŎƘ supports many web 

APPs for users to receive first-hand notification messages through the most commonly used mobile 

APPs when an event is triggered. UA series enhance the networking and interoperability between IT 

and OT. Through UA series, users can easily deploy Industrial IoT. 

 

Visit the ICP DAS UA Series website for more information. 

https:// www.icpdas.com/en/product/guide+IIoT+Controller_Server+Communication__Server 
 
 
 
 
 
 
 

http://www.icpdas.com/en/product/guide+IIoT+Controller_Server+Communication__Server
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In the example, using a UA series to connect to a tM-P4A4 module through an RS-485 port (i.e., Tty05) to 

read/write Modbus RTU I/O data. Also, the Modbus RTU to OPC UA data conversion function is added. 

 
 
 
 
 
 
 

 

Follow the steps: 

1. Log in to the configuration web page of a UA-5000 series. 

If the IP address of UA-5000 series is unknown, downloading the UA-Series Utility and searching the 

UA device on the web. 

https:// www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=ua- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Double-click a UA-5000 list item, and the web browser will automatically be displayed. Enter the  

Username and Password (root) and click the Login button to log into the configuration page. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UA-5000 
 

IP= 192.168.81.253 
Username: root  
Password: root 

tM-P4A4 
 

DO x 4 
DI x 4 

(9600, 8, n, 1) 
RS-485 

Tty05 

Double click an item. 

1
. 

2
. 

3
. 

4
. 

http://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=ua-
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2. Choose ά(Master) Modbus RTU/OPC UAέ ǘƻ ŀŘŘ ǘƘŜ Modbus RTU to the OPC UA conversion function. 

 
 
 
 
 
 
 
 
 
 

3. Set the COM Port (e.g., Tty05) and communication parameters (9600, 8, n, 1) for the UA-5231, and 

then click Save. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Click άModule Settingέ ǘƻ set the COM Port and enter a module name, and then click the άҌέ button 

to add the module setting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1
. 

2
. 
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Next, click the Edit button to display the configuration page. 
 
 
 
 
 
 

5. The tM-P4A4 module (4 DI and 4DO) is used in this example, refer to Appendix C to look up the 

Modbus address. After configuring the Data Model, Start Address, and Data Number settings, click 

the Add button to add the Modbus Mapping Table and click OK.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Then, it will go back to the Modbus RTU Master List page. Click Save to save the settings. 
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6. Click OPC UA Connection to display the Local Server page. By default, the Anonymous Login function 

is enabled. Just click both two Save buttons.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

7. Click Enable Converting Module and check the Module item to enable the data conversion function, 

and then click Save. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. Click Save Project to save the project and click Run the Project to update and execute the new 

project. Now, UA-5231 can conduct the data conversion for the tM module. 

 
 
 
 
 
 
Visit the website for more information about UA applications. 
https:// www.icpdas.com/en/product/guide+IIoT+Controller_Server+Communication__Server 
 

http://www.icpdas.com/en/product/guide+IIoT+Controller_Server+Communication__Server
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6.3.2 Software Tool ς nModbus  

nModbus is a C# 3.0 implementation of the Modbus protocol. It is developed and 

maintained voluntarily and provided free of charge. ICP DAS verified and improved the DLL 

based on the official released NModbus_net-2.0_1.11.0.0-source.zip. 

Programmers can use the DLL released by ICP DAS to develop a Modbus application for regular 

Windows-based PCs or WinCE based devices.  

 

Download the DLL, nModbus API manual, and demos on the nModbus website: 

https:// www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool 

 

nModbus API Manual: 
https:// www.icpdas.com/en/download/show.php?num=1024 
 

Demo: 
https:// www.icpdas.com/en/download/show.php?num=1025 
 

ü PC :   

o DLL: log4net.dll, nmodbuspc.dll  

ü WinCE :  

o DLL: cabc.dll, fc19.dll, nmodbusce.dll 
 
 

Download the Modbus RTU Master test demo that supports tM series module.  

www.icpdas.com/en/download/show.php?num=2876 (C# Demo for Modbus Protocol) 

 
Before using the module, configure them by using DCON Utility Pro. (Reference: Chapter3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Address = 2 
Baud Rate = 9600 
Parity = N,8,1 
Format = Engineering 
Type Code = [08] +/-10V  

Address = 1 
Baud Rate = 9600 
Parity = N,8,1 
Format = Engineering 
Type Code = [02] 0 ~ +10V 
 

https://code.google.com/archive/p/nmodbus/downloads
http://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool
http://www.icpdas.com/en/download/show.php?num=1024
http://www.icpdas.com/en/download/show.php?num=1025
http://www.icpdas.com/en/download/show.php?num=2876
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Hardware Wiring for this example:  

In this case, using tM-AD4P2C2 and tM-DA1P1R1 modules to test the DI/DO/AI/AO status. First, connect 

all devices properly as follows, refer to Section 2.3 to know the way of the hardware wiring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DƻǳōƭŜ ŎƭƛŎƪ άmodbusrtu_master_tm.exeέ ƛƴ ǘƘŜ ǇŀǘƘ άΧ\modbusrtu_master_tm\bin\Debugέ ƻƴ PC. 

Next, enter the communication parameters of a module, and click the άOpen Comέ button to connect.  

 

Enter an AO value for the tM-DA1P1R1, and see the change of AI0 and AI1 values for the tM-AD4P2C2. 

Also, click the DO button and see the change of DI status. 

 

 
 
 
 

Note: Before testing for the Current, set a proper 

type code by using DCON Utility Pro. 

tM-DA1P1R1 

Data+ 
Data- 
+Vs 
GND 
 
AGND 
Iout0- 
Iout0+ 
Vout0 
DI0 
Dry.GND 
RL0.COM 
RL0.NO 
 

tM-AD4P2C2 

Data+ 
Data- 
+Vs 
GND 
DO.PWR/DI.COM 
DO.GND/AGND 
 

Iin 2  Iin 3 

Vin 0 ~ 1 
DO0 
DO1 
DI0 
DI1 
 

Converter 

Data+ 
Data- 
 
 

USB 

 

Power Supply 

(+10 ~ +30 VDC, GND) 

PC 
(USB) 
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The current AI0 and AI1 values of the tM-AD4P2C2 are 4.957V. Next, click the DO button to change the 
DI status. 
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6.3.3 Software Tool ς LabVIEW 

Laboratory Virtual Instrument Engineering Workbench (LabVIEW) is a system-design platform and 

development environment for a visual programming language from National Instruments. LabVIEW 

provides an easy-to-use graphical interface and supports a variety of hardware drivers and software 

analysis tools that help users to speed up the amount of time to develop applications. LabVIEW has been 

widely used for the test, measurement, and automated control in various laboratories or industries. 

 

Download the Modbus RTU demo programs at the link, and then connect the tM module. 

https:// www.icpdas.com/en/product/guide+Software+Development__Tools+LabVIEW__Tools  

 

Note: Before communicating with the tM module, refer to Chapter3: Software tool - DCON Utility Pro 

to configure the module, and then confirm the COM port number and both the Modbus address 

and baud rate settings of the module. 

 
 

Step 1: Download the ModbusRTU.zip and unzip the file. 

Step 2: Choose a demo program for the I/O module that is connected with PC (e.g., 

MB_Serial_Example_ai_ao_di_do.vi), and set the proper COM port number and baud rate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.icpdas.com/en/product/guide+Software+Development__Tools+LabVIEW__Tools
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Step 3: Enter the Modbus address of the module. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 4: To read data from the module, set the function code, starting address, and the length of data. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enter the Modbus address of tM module 

Read Digital data 

Function Code 
 
 

Starting Address 
 
 

Quantity 
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Step 5: To write data to the module, set the function code, starting address, the length of data, and the 

data to be written. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Description of Modbus Function Codes 
 

Function Code Description I/ O Address 

01 Read Coils (Read D O data) 0xxxx 

02 Read Discrete Inputs (Read DI data) 1xxxx 

03 Read Holding Registers (Read AO data) 4xxxx 

04 Read Input Registers (Read AI data) 3xxxx 

05 Write Single Coil (Write single DO data) 0xxxx 

06 Write Single Register (Write single AO data) 4xxxx 

15 Write Multiple Coils (Write multiple DO data) 0xxxx 

16 Write Multiple Registers (Write multiple AO data) 4xxxx 

 
 

 

 

The voltage/current to be written 

Function Code 
 
 
Starting Address 
 
 
Quantity 
 
 

The digital data to be written 
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6.3.4 Software Tool ς InduSoft 

InduSoft Web Studio is a powerful, integrated collection of automation tools that includes all the 

building blocks needed to develop modern Human Machine Interfaces (HMI), Supervisory Control and 

Data Acquisition (SCADA) systems, and embedded instrumentation and control applications. 

 

InduSoft Web Studio supports all Windows runtime platforms, ranging from 10 / 8 / 7 (32-bit/64-bit), 

Windows XP/  Vista, and Windows Server Editions, along with built-in support for local or remote (web) 

based visualization. InduSoft also conforms to industry standards such as Microsoft .NET, OPC, DDE, 

ODBC, XML, and ActiveX. 

 

Notice:   

ICP DAS Co., Ltd. has released InduSoft v8.1 

license for Hardkey. Visit the website for the 

new features.  

 

InduSoft website:  

https:// www.icpdas.com/en/product/guide+Software+InduSoft+InduSoft 

 

Software Features:  

Õ Graphics and Animation design tools 

Õ Connect to any SQL database (MS SQL, MySQL, Sybase, Oracle), MS Access, or Excel, and  

ERP/MES systems 

Õ Alarms, Events, Trends, Recipes, and Reports management tools 

Õ Provides over 240 native communication drivers 

Õ Supports web server, database, and overall system redundancy 

Õ Two powerful scripting languages are supported; built-in InduSoft functions and standard VBScript. 

Õ Remotely view screens as web pages using IE browser or InduSoft Secure Viewer 

Õ Compare any configuration file or merge changes from multiple developers. 

Õ Monitoring and interacting with process values on any browser (e.g., iOS Safari, Google Chrome, etc.) 

that supports HTML5. 

 

 
 
 
 
 
 
 
 

 

http://www.icpdas.com/en/product/guide+Software+InduSoft+InduSoft
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Description of the demo program:   

The demo program is used to read/write data from/to tM-P8 (8 DI) 

and tM-C8 (8 DO) modules through the Modbus RTU protocol. Refer 

to the InduSoft user manual for more details about the setting. First, 

click Run (F5) from the Home menu to execute the project.  

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Follow the steps below:  

1. Add variables 

On Global tab, right-click on Project Tags and click Insert Tag to add the variable. 
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2. Configure the variable and the method of the communication 

On the Comm tab, right-click MODBU and click Insert to configure the variable. In this example, the  

Net-ID of tM-P8 (DI) ƛǎ ά2έ, and the Header ƛǎ ǎŜǘ ǘƻ ά1x: 0έΤ ǘƘŜ bet-ID of tM-C8 (DO) is 3, and the 

Header is set to ά0x: 0έ. 
 

Note: Using DCON Utility Pro to set communication parameters of the tM module before using them. 

In this example, Protocol = Modbus RTU, Address = ά2έ (for tM-P8) or ά3έ όfor tM- C8),  

Baud Rate = 9600, Parity = N,8,1, and Checksum = Disable. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Also, click Settings to specify the communication method for InduSoft to communicate with the module. 

In this case, using COM1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The range of Modbus 
address for tM DI tags is 
from 33 to 40. 

Click to set the way of 
communications. 














































































































































































































































































































