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 1   

tM  (Digital)  (Analog) I/O ̙  

DCON  Modbus RTU/ASCII ǍPAC  RS-485  I/O ̙

RS-485 Ǎ  115,200 bps̙  

 

Modbus Ǎ ̙ Ǎ

 tM Ǎ  HMI̘ SCADA̘ PLC  ̙ 

 

 
 

tM  RS-485  I/O  I/O Ǎ  (Photo-isolated) ̘ 

 (Power Relay)̘PhotoMOS  (PhotoMOS Relay)   (open-collector) 

   ( )̙  M-7000 ǍtM Ǎ

 I/O ̙ 

 

tM Ǎ  (Module Watchdog)   (Host Watchdog)Ǎ

̙ ǍtM Ǎ

Ǎ Ǎ ̙ Ǎ Ǎ

̙ 
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1.1  

 ̧  

 ̧ : 

DCON, Modbus RTU/ASCII 

 ̧  RS-485  (Multi-Drop Network) 

RS-485 Ǎ  (Baud Rate)  115200 bps 

 

 

 

 

 

 

 

 

 

 

 ̧  I/O    

 ̧  (Dual-watchdog) 

 ̧  (Power-on value)   (Safe value) 

 ̧  DI Latch  

 ̧  

 ̧  

 ̧  RoHS Ǎ  

 ̧  
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1.2  

 

tM  ( : 2019/06) 

 RS-485 

 Modbus RTU, Modbus ASCII, DCON 

 AI AO DI DO 

tM-AD2  ( Ǎ / ) 

- - - 

tM-AD5 5  ( Ǎ ) 

tM-AD5C 5  ( Ǎ ) 

tM-AD8 8  ( Ǎ ) 

tM-AD8C 8  ( Ǎ ) 

tM-TH8 8  ( ) 

 

 AI AO DI DO 

tM-DA1P1R1 - 
1  

/  Sink/Source Form C  

tM-AD4P2C2 

4  

- 

2  

2  ( Ǎ ) 

2  ( Ǎ ) 
Source NPN, Sink 

tM-P3R3 

- 

3  

Sink/Source Form A  

tM-PD3R3 Source + Dry 

tM-P3POR3 Sink/Source PhotoMos  

tM-P4A4 
- 

4  

Sink PNP, Source 

tM-P4C4 Source NPN, Sink 

tM-R5 - - 
5  

Form A  

tM-P8 

- 

8  

- Sink/Source 

tM-PDW8 Sink/Source + Dry 

tM-C8 - 
8  

NPN, Sink 
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1.3  

 tM ̙ 

1.3.1  

 

Communication  

Interface RS-485 

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

Baud Rate 1200 ~ 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 ~ 95% RH, Non-condensing 
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1.3.2  - AI  

 

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

Analog Input  

Input Channels 
2 

single-ended 

5 

differential  

5 

differential  

8 

single-ended 

8 

single-ended 

Type 

0 ~ 500 mV  

0 ~ 1 V  

0 ~ 2.5 V  

0 ~ 5 V  

0 ~ 10 V  

0 ~ 20 mA  

4 ~ 20 mA  

+/ - 1 V 

+/ - 2.5 V 

+/ - 5 V 

+/ - 10 V 

0 ~ 20 mA  

4 ~ 20 mA 

+/ - 20 mA 

0 ~ 500  mV 

0 ~ 1  V 

0 ~ 2.5  V 

0 ~ 5  V 

0 ~ 10  V 

0 ~ 20 mA  

4 ~ 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 ~ 20 mA  Yes - 

Power Requirements  

Reverse Polarity Protection Yes 

Powered from Terminal Block Yes, 10 ~ 30 VDC 

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

(  1.3.1  - ) 
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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 Requireme nts  

Reverse Polarity Protection Yes 

Powered from Terminal Block Yes, 10 ~ 30 VDC 

Consumption 1 W Max. 

(  1.3.1  - ) 
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1.3.3  - 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 ~ 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 ~ 30 VDC  

Consumption 0.2 W Max. 0.43 W Max. 

(  1.3.1  - ) 

 
 

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 ~ +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 ~ 30 VDC 

 
 

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

(  1.3.1  - ) 
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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 ~ +50 VDC +3.5  VDC ~ +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 

Digital 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 ~ +40 VDC +3.5 ~ +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 ~ 30 VDC   

Consumption 0.5 W Max. 0.8 W Max. 

(  1.3.1  - ) 
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1.3.4  - Multifunction I/O 

 

Module Name  AI  AO DI  DO 

tM -DA1P1R1  -  1 1 Relay: 1 

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

(  1.3.1  - ) 

 
 

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 ~ 20 mA, 4 ~ 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 ~ 10 V, 0 ~ 20 mA, 4 ~ 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 ~ +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 ~ +50 VDC 

Over Protection 
voltage 

- 

60 VDC 

Current 1.4 A (with short circuit protection)  

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 ~ 30 VDC 

Consumption 1.8 W Max. 1 W Max. 
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1.4  

ICP DAS Ǎ : 

 

1.4.1 DCON Utility Pro 
 

DCON Utility Pro  (RS-232/485) ̘  I/O ̙ 

 DCON  Modbus Ǎ  Window PC  PAC ̙ 

(   3 ) 

 

1.4.2 EZ Data Logger 
 

EZ Data Logger Ǎ  Windows 2000/XP/Vista  

 SCADA ̙EZ Data Logger Ǎ

Ǎ  ICP DAS ̙(   4 ) 

 

EZ Data Logger Ǎ  I/O ̙

Ǎ ̘ Ǎ ̙ 

 

: 

 ̧  DCON̘ Modbus RTU̘ Modbus ASCII̘ Modbus TCP  

 ̧  COM Port  TCP/IP  

 ̧  

 ̧  (VB Script) 

 ̧  (   ) 

 ̧  

 ̧  ( ) 

 ̧ Layout  

 ̧  

 ̧  Access  (  Excel  CVS ) 

 ̧  

 ̧  

 ̧ DCON Modbus  

 ̧  

 ̧  

 ̧  
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1.4.3 OPC Server 
 

 

NAPOPC_ST DA Server  ICP DAS  OPC DA Server ("OPC" 

 "OLE for Process Control"  "DA"  "Data Access")̙  

 

 OLE COM ( )  DCOM ( ) ǍNAPOPC_ST DA 

Server ̘ Ǎ   Ǎ

̙ 

 

 SCADA/HMI/ Ǎ  NAPOPC_ST DA Server Ǎ  

NAPOPC_ST DA Server  ICP DAS Ǎ  

SCADA/HMI/ Ǎ ̙ 

 

ICP DAS  PAC  (OS)Ǎ  DA Servers : 
 

  NAPOPC_ST  NAPOPC_XPE  NAPOPC_CE5  NAPOPC_CE6 

 Desktop Windows Windows XP Embedded Windows CE5 Windows CE6 

 /$    

 https:// opc.icpdas.com ̙ 

 

 

1.4.4 PACSDK 
 

PACSDK Ǎ  XPAC̘ WinPAC  ViewPAC  

 Header ̘Library ̘   ̙( 6.2 ) 
 

 

 SDK ( PACSDK)Ǎ  XPACSDK  WinPACSDKǍ  

User  PAC ̙ 

 
 
 

 

 

 

 

 

 

http://opc.icpdas.com/
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 2   

2.1  

 
 
 
 
 
 
 
 
 

 

 

2.2  

 tM Ǎ Ǎ  (mm)̙  
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2.3  

2.3.1  
 

 ̧  26-12 AWG  

 ̧  7Ù0.5mm 

 ̧   (Crimp Terminal)  

 ̧    

 ̧  24 AWG  RS-485  ( : Belden 9841 ) 

 

2.3.2  ς tM-AD2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 



tM  v1.1 P 23 

2.3.3  ς tM-AD5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.4  ς tM-AD5C 
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2.3.5  ς tM-AD8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.6  ς tM-AD8C 
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2.3.7  ς tM-TH8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3.8  ς tM-R5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



tM  v1.1 P 26 

2.3.9  ς tM-P3R3 
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2.3.10  ς tM-PD3R3 
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2.3.11  ς tM-P3POR3 
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2.3.12  ς tM-P4A4 
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2.3.13  ς tM-P4C4 
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2.3.14  ς tM-P8 
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2.3.15  ς tM-PDW8 
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2.3.16  ς tM-C8 
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2.3.17  ς tM-DA1P1R1 
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2.3.18  ς tM-AD2P2C2 
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2.4  

 tM Ǎ  "DCON Utility Pro" ̙tM 

 RS-485 Ǎ RS-232 (  USB)  RS-485   PC ̙ 

 
 

1)  RS-232  RS-485  

 
 
 
 
 
 
 
 
 
 
 

 
 
 

2)  USB  RS-485  

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

USB 
RS-485 

I-7561U / tM -7561 
 

PC 

(Data+ǯData-) 

tM  

 

 

(+10 ~ +30 VDCǯGND) 

 (+VsǯGND) 

MDR-20-24 
 

 

(+10 ~ +30 VDCǯGND) 

tM  

 (+VsǯGND) 

RS-232 
RS-485 

I-7520 / tM -7520U 
 

(Data+ǯData-) 

PC 

MDR-20-24 
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2.5    

tM  2  (Run / Init)Ǎ ̙  

̙  
 

 

 
 
 
 
 
 
 
 

Run : 

tM Ǎ  Run ̙ 

 

Init : 

Ǎ  άInitέ Ǎ Ǎ  

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

 
 
 
 
 
 
 
 
 
 
 

: 

 

  (Run )  (INIT ) 

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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 3   - DCON Utility Pro 

 tM Ǎ  "DCON Utility Pro"    

I/O  ( )̙"DCON Utility Pro"  DCON  Modbus RTU/ASCII 

Ǎ ̘  I/O ̙ 

 

  ̙ 

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

( :  PC  PAC ǜ  3.0 ) 

 

3.1  I/O  

Ǎ  tM-7561 (USB to RS-485 )  PC (COM Port)   (RS-485)̙  

( :  PC  Ǎ ̙) 

 

 1:  PC  COM Port   (Baud Rate, Protocol, Checksum  Format)̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baud Rate:  Baud Rate  9600Ǎ ̙ 

 
 
 
 
 
 
 
 
 

http://www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__Utility__Pro
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Protocol:  Init Ǎ  Protocol  DCON̙  

 Run Ǎ  Protocol  Modbus RTU̙  

 
 
 
 
 
 
 
 
 

Checksum:  άDisabledέ̙  

 
 
 
 
 
 
 
 
 

Format:  άN,8,1έ̙  

 
 
 
 
 
 
 
 
 

 2: Ǎ  "Start Search" ( ) Ǎ  

 άStop Searchέ ( ) Ǎ  (ID) ̙ 
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3.2  ς Configuration 

Ǎ  I/O ̙ 

: DCON Utility Pro V3 ( )  Run ̙ 

 

 DCON Utility Pro Ǎ  tM  άConfiguration" Ǎ  Protocol̘

Address̘ Baud RateΧ ̙ Ǎ Ǎ  I/O

̙ 

 

   

tM-P3R3 
tM-PD3R3 

3    3  ̙ 

3.2.1 

tM-P3POR3 3    3  ̙ 

tM-P4A4 4    4  ̙ 

tM-P4C4 4    4  ̙ 

tM-R5 5  ̙ 

tM-P8 
tM-PDW8 

8  ̙ 

tM-C8 8  ̙ 

tM-AD2 2  / ̙ 
3.2.2 

tM-AD4P2C2 4  ̘2    2  ̙ 

tM-AD5  5  ̙ 

3.2.3 
tM-AD8 8  ̙ 

tM-AD5C  5  ̙ 

tM-AD8C 8  ̙ 

tM-TH8 8  ̙ 
3.2.4 

tM-DA1P1R1 1  ̘1    1  ̙ 
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3.2.1  ( : tM-P3R3, PD3R3, P3POR3, P4A4, P4C4, R5, C8, P8, PDW8) 

 Init Ǎ  ( ) Ǎ  

 άConfigurationέ Ǎ  άSet Module Configurationsέ  

Ǎ  Run  Ǎ ̙ 

 

:  Protocol = DCON Ǎ  Init   (INIT*) ̙  Run Ǎ

 Init ̙ Ǎ  Run ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Protocol 
 

 DCON̘ Modbus RTU  Modbus ASCII 

Address  ( : 0-255)  

Baud Rate 
 

 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 

Parity 
Ǎ  N,8,1-None Parity̘ N,8,2-None Parity̘  

E,8,1-Even Parity O,8,1-Odd Parity 

Checksum 
Ǎ  Disabled/ Enabled 

:  Modbus Protocol Ǎ  Disabled 

Respond Delay  ( : 0-30 ms)  

 

¡ 
Init 

 
 

Run 

¢ 

 

Init Ǎ 

 

 

Run ǰ 
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3.2.2  ( : tM-AD2, AD4P2C2) 

 άConfigurationέ Ǎ  (3.2.1 )  ̙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

 

DCON Protocol: 

 Engineering Format̘ Percent Format  нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Modbus RTU/ASCII Protocol: 

 Engineering Format  нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Sample Mode 
 

 Normal Mode  Fast Mode̙  
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3.2.3  ( : tM-AD5, AD8, AD5C, AD8C) 

 άConfigurationέ Ǎ  (3.2.1 )  ̙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

 

DCON Protocol: 

 Engineering Format̘ Percent Format  нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Modbus RTU/ASCII Protocol: 

 Engineering Format  нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 

Sample Mode 
 

 Normal Mode  Fast Mode 

Type Code 

  

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

AD8: 0 ~ 500 mV̘ 0 ~ 1 V̘ 0 ~ 2.5 V̘ 0 ~ 5 V̘ 0 ~ 10 V 

AD5C: +/- 20 mA̘ 0 ~ 20 mA̘ 4 ~ 20 mA 

AD8C: 0 ~ 20 mA̘ 4 ~ 20 Ma 

( :  B.2 ~ B.5 ) 
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3.2.4  ( : tM-TH8, DA1P1R1) 

 άConfigurationέ Ǎ  (3.2.1 )  ̙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Format 

Ǎ 

DCON Protocol: 

tM-TH8: 

 Engineering Format̘ Percent Format̘ 2Ωs Complement Format  Ohms 

tM-DA1P1R1: 

 Engineering Format̘ Percent Format  2Ωs Complement Format 

 

Modbus RTU/ASCII Protocol: 

tM-TH8, tM-DA1P1R1: 

 Engineering Format  нΩǎ /ƻƳǇƭŜƳŜƴǘ CƻǊƳŀǘ 
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3.3  ς AI 

άAIέ Ǎ / ̙ 
 

   

tM-AD2  2  /  3.3.1 

tM-AD5   5   

3.3.2 
tM-AD8  8   

tM-AD5C   5   

tM-AD8C  8   

tM-TH8  8   3.3.3 

 

3.3.1  01 - AI ( : tM-AD2) 

 άAIέ Ǎ  AI  ̙ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH: xx  ( ǍAI Value) 

Type Code 
 (tM-AD2: 0 ~ 500 mV̘ 0 ~ 1 V̘ 0 ~ 2.5 V̘ 0 ~ 5 V̘

0 ~ 10 V̘ 0 ~ 20 mA̘ 4 ~ 20 mAǍ :  B.1 )  

Set all channels as CH0  CH:00  Type Code 
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3.3.2  02 - AI ( : tM-AD5, AD8, AD5C, AD8C) 

 άAIέ Ǎ  AI ̙ 

 

: tM-AD5̘ tM-AD5C  5  ( ǍCH:00 ~ CH:04)̙ 

tM-AD8̘tM-AD8C  8  ( ǍCH:00 ~ CH:07)̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH: xx 

 ( ǍAI Value) 

DCON, Modbus RTU/ASCII 

Protocol Analog Format Under Range 

DCON 
Engineering 

-9999.9 

Modbus -32768 

DCON, Modbus нΩǎ /ƻƳǇƭŜƳŜƴǘ 8000 

DCON Percent -999.99 

:  0-20 mA  4-20 mAǰ 
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3.3.3  03 - AI ( : tM-TH8) 

 άAIέ Ǎ  AI  ̙ 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CH: xx 

 ( ǍAI Value) 

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 
 (Thermistor)   

( : B.8 ) 

Set all channels as CH0  CH:00  Type Code 

Temperature Offset Ǎ  

Temperature Format 
 

 ( )   (˰) 
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3.4  I/O  

3.4.1  - User Defined Type 

tM-TH8  (Thermistor) Ǎ"User Defined Type" Ǎ  

̙ 

 

1. Steinhart Ǎ  άSet By Steinhart Coefficientsέ Ǎ 

 A̘B̘ C  (Float Format)Ǎ  άCalculateέ  άSettingέ ̙ 
 

: Ǎ YSI H Mix 10000Ǎ Steinhart ̙ 
 

Coefficient Float Format Hex Format 

A 1.02949264911967E-03 3A86F00B 

B 2.39078592663805E-04 397AB12C 

C 1.56816365983255E-07 3428615B 

                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. Ǎ  ( - )Ǎ  άSet By Resistor and Temperatureέ  

 3  (R)   (°C)Ǎ  άCalculateέ Ǎ  Steinhart ̙ 

 

Ǎ ̙ 

 (1) -40°C Ú T1, T2, T3 Ú 150°C   (2) |T2 - T1| Ú 50°C    (3) |T3 - T2| Ú 50°C 

1 

2 

3 

 άCalculateέ Ǎ  

άHex Formatέ ̙ 
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:              

 
 
 
 
 

Ǜ  204700 Ǎ  (Under Range)̙  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Ǎ  άSet By Steinhart Coefficientsέ Ǎ Ǎ  άSettingέ  

̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (ʍ)       ( )  

R1: 29490  T1: 0      
R2: 3893      T2: 50     
R3: 816.8      T3: 100 
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3.4.2  - AO 

tM-DA1P1R1  1  (AO)̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type Code 
 

(tM-DA1P1R1: 0 ~ 10 V̘ 0 ~ 20 mA̘ 4 ~ 20 mAǍ : B.7 ) 

Slew Rate 
/  (V/sec, mA/sec)Ǎ /   

( : A.4 ) 

Set  Type Code  Slew Rate  
 

R Set AO value with the Engineering format: 

1) Ǎ  (Engineering) Ǎ /  AO Value  ReadBack ̙ 

2) Ǎ  ( : 3.2.4 ǍάConfigurationέ  ς Analog Format) 

:  Type Code = +4 ~ +20mA, Analog Format = 2Ωs Complement,  10 mA, 

      Ǎ  10  Write ǜ  5FFF̙  

AO Value  AO ̘Power-on Value  Safe Value 

ReadBack  AO  ( : A.5 )   

( :  Slew Rate Ǎ Ǎ  Readback  AO ̙) 

Range  Type Code  

Output / Write  Ǎ  άWriteέ  
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Set to Power-on Value 
Ǎ  ( : A.2 ) 

Set to Safe Value 

Read AO  AO  

Read Power-on Value  Power-on Value  Safe Value 

(  Power-on Value  Safe Value) Read Safe Value 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ǎ Ǎ  ά10έ  Write  ( : 10 mA)̙  

Ǎ  ( : 2ΩS Ǎ  5FFF)̙  
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3.4.3  - AI/DO Alarm  

tM-AD4P2C2  4  (AI)  2  (Relay Output)Ǎ  Relay 

/ Ǎ   / ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

CH: xx  AI Value 

Type Code 

  

tM-AD4P2C2: +/- 1 V̘ +/- 2.5 V̘ +/- 5 V̘ +/- 10 V̘  

+/- 20 mA̘ 0 ~ 20 mA̘ 4 ~ 20 mA 

( : B.6 ) 

Set all channels as CH0  CH:00  Type Code 
 

 Alarm Mode = Disable Ǎ  DOx ̙ 

DOx  DO ̘Power-on Value  Safe Value  

Set to Power-on Value  DOx Ǎ Ǎ   

( : A.2 ) Set to Safe Value 

Read DO  DO  

Read Power-on Value  Power-on Value  Safe Value 

(  Power-on Value  Safe Value) Read Safe Value 

 
 

1 

3 

2 
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Alarm Mode 

Ǎ   

Disable:  

Momentary: Ǎ  

Latch: Ǎ Ǎ  

High Alarm Limit  Type Code Ǎ  

Low Alarm Limit  Type Code Ǎ  

Set Alarm 
 άSet Alarmέ Ǎ  Alarm Mode̘ High Alarm Limit  

Low Alarm Limit  

(High/Low) 
Alarm Status 

/  

1) CH: xxǍ / Ǎ  

2) ClearǍAlarm Mode  Latch Ǎ Ǎ  
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3.4.4  - DO 

άDOέ Ǎ /  DO ̘Power-on Value  Safe Value̙  

 

  

tM-DA1P1R1  1   

tM-P3R3̘ tM-PD3R3̘ tM-P3POR3  3    

tM-P4A4̘ tM-P4C4  4   

tM-R5  5   

tM-C8  8   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Bit Status (CH: xx)  DO Value̘ Power-on Value  Safe Value  

DO Value  CH: xx Ǎ  (16 ) 

Set to Power-on Value  CH: xx Ǎ Ǎ  

( :  A.2 ) Set to Safe Value 

Read DO  DO Value  

Read Power-on Value  Power-on Value  Safe Value 

(  Power-on Value  Safe Value) Read Safe Value 
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3.4.5  - Host WDT  

άHost WDTέ Ǎ Ǎ  Host Watchdog Timeout ̙  

 A.2Ǎ  (Host Watchdog) ̙ 

 

  

tM-DA1P1R1  1    1   

tM-AD4P2C2  2   

tM-P3R3̘ tM-PD3R3̘ tM-P3POR3  3   

tM-P4A4̘ tM-P4C4  4   

tM-R5  5   

tM-C8  8   

 

1)  άConfigurationέ Protocol = DCON Ǎ : 

( : 3.2.1  ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enable WDT  Watchdog  

Auto Send Host OK  ( Ǎ  TimeoutǍ ) 

WDT Timeout / Set Timer  Watchdog Timeout Ǎ  άSet Timerέ  

Reset Watchdog Status Timeout Ǎ  Timeout Ǎ  AO/DO  
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2)  άConfigurationέ  Protocol = Modbus RTU/ASCIIǍ :  

( : 3.2.1  ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Enable WDT  Watchdog  

Enable Output When  
WDT Timeout 

Ǎ  Watchdog Timeout Ǎ  AO/DO  

WDT Timeout / Set Timer  Watchdog Timeout Ǎ  άSet Timerέ  

Reset Watchdog Status  Timeout  

 

: 

1.  Enable WDT  άWDT Timeoutέ  5 Ǎ  άSet Timerέ ̙5 Ǎ 

 Watchdog Timeout Ǎ Ǎ Ǎ  Safe Value̙  
 

:  Modbus ProtocolǍ  άEnable Output When WDT TimeoutέǍ  

Timeout  AO/DO ̙ 

 

2.  άReset Watchdog Statusέ Ǎ  Timeout Ǎ Ǎ  Power-on 

Valueǜ Ǎ Ǎ  Safe Value̙  
 

:  DCON ProtocolǍ  "Auto Send Host OKέǍ

Ǎ Ǎ  άSet Timerέ Ǎ  Watchdog ̙ 
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3.4.6  - DI  

άDIέ Ǎ /  DI̘ DI Latch  DI Counter ̙ 

 

  

tM-DA1P1R1  1    

tM-AD4P2C2  2   

tM-P3R3̘ tM-PD3R3̘ tM-P3POR3  3   

tM-P4A4̘ tM-P4C4  4   

tM-P8̘tM-PDW8  8   
 

DI  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reverse DI Status  DI  

DI Bit Status  DI  (ON/OFF) 

DI Value  DI  (16 ) 

DI Latch 

High Latch  DI  (Latch High)  

Low Latch  DI  (Latch Low)  

Clear DI Latch  DI  ( :  A.6) 

DI Counter 
Falling/Rising Edge DI  High  Low   Low  HighǍ  1 

Clear  DI  
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3.5  (Command Line Tool) 

άCommand Lineέ  tM Ǎ  Modbus RTU Protocol

 DCON Protocol ̙ 

 

1.  tM Ǎ  άCommand Lineέ Ǎ ̙ 

2.  άTerminal Command Line Toolέ Ǎ ̙  Command Ǎ

 (1)  (2)  άSendέ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  άSave to \ logger_report\έ Ǎ  DCON Utility Pro  

άlog_reportέ Ǎ  Command_Line_Result_Log_mm_dd_xx.txt̙ 

 
 
 
 
 
 
 

2. 

Protocol = Modbus RTU 

 D Modbus RTU Protocol  

 
Protocol = DCON 

  E DCON Protocol  

1. 
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3.6  (Calibration) 

Ǎ Ǎ  DCON Utility Pro   

ά  (Command Line)έ ̙ 

 

:  

ǰ 
 

3.6.1  AO  

tM-DA1P1R1  AO Ǎ  DCON Utility Pro : 
 

1.  30 ̙ 

2.  ($AA9NTS) (   $AA2) Type Code̙  

: $019020Ǎ  AO  ( =01)  0  Type Code  2 (0 ~ +10V) 

 Slew Rate  0 (Immediate)̙ 
 

: Ǎ  Protocol  DCON̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tM-DA1P1R1 / : 
 

Type Code (T) 0 1 2 4 

Zero  0mA 4mA 0V 0V 

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

 

1 

2 

 2 ~ 8 
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3.  Zero / ̙(  0 V)  

:  #AAN(Data) = # [AA]   [N]   [Data] +00.000 (V, mA)   

: #010+00.000 

 
 

4.  

 ( / ) / Ǎ  

 AO / Ǎ  

Zero / ̙ 

 

:  $AA3NVV = $ [AA]   [3] AO  [N]   

[VV] 00 ~ 5F:  0 ~ 95 ;  FF ~ A1:  1 ~ 95 

: $01301F  (1F  31 * 2.44 mV   31 * 4.88 uA) 

 
 

5.  Zero ǰ(  EEPROM) 

:  $AA0N = $ [AA]   [0] Zero   [N]   

: $0100 

   

6.  Span / ̙(  10 V) 

:  #AAN(Data) = # [AA]   [N]   [Data] +10.000 (V, mA)   

: #010+10.000 

 
 

7.  

 ( / ) / Ǎ  

 AO / Ǎ  

Span / ̙ 

 

:  $AA3NVV = $ [AA]   [3] AO  [N]   

[VV] 00 ~ 5F:  0 ~ 95 ;  FF ~ A1:  1 ~ 95 

: $01301F  (1F  31 * 2.44 mV   31 * 4.88 uA) 

 

8.  Span ǰ(  EEPROM) 

:  $AA1N = $ [AA]   [1] Span   [N]   

: $0110 

 
 
 

Zero 

(0 V) 

Span 

(10 V) 
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 4   ς Modbus Master Tool  

Modbus Master Tool  Modbus RTU/ASCII Ǎ  PC/PAC    I/O 

̙ Ǎ Ǜ 
 

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ( )Ǜ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 tM  DI  DO Ǎ Ǎ ̙ 

 

  Slave ID Baud Rate Protocol Modbus  

tM-P8 8 DI 1 
9600 Modbus RTU 

10033 ~ 10040 

tM-C8 8 DO 2 00001 ~ 00008 

 

:  CǍ  tM  Modbus ̙ 

 

tM-C8 (8 DO) 

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

tM-P8 (8 DI) 

Data+ 
Data- 
+Vs 
GND 
DI.COM 

DI0 ~ 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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 1:  

Ǎ  Modbus Master Tool ̙ 

 άFileέ  άOpenέǍ Ǎ  

( : tM)̘  ( : tM-P8)  Slave ID ( : 1)Ǎ 

 άOpenέ Ǎ ̙ 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 2:    DO  

 άSetupέ  άNew WindowέǍ  άDefinitionέ  DO Ǎ  OK̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Slave ID Modbus  

tM-P8 (8 DI) 1 10033 ~ 10040 

(Base 1) 
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 3:  Serial Port  

 άConnectionέ  άConnectέǍ ǍtM  Modbus RTU   PC  

COM1 Ǎ Ǎ  άOKέ ̙ 
 

:  DCON Utility Pro (  3 ) ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Base 1) 

 Slave ID Modbus  

tM-C8 (8 DO) 2 00001 ~ 00008 

 

 άDescriptionέ Ǎ

̙ 
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 4:  DI/DO  

Ǎ  DI/DO ̙  DO Ǎ Ǎ  DI  

̙ :  άConnectionέ Ǎ  άDisconnectέ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 5:  

Ǎ  άFileέ  άSave Asέ ̙ 
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 5   ς EZ Data Logger / eLogger HMI 

: EZ Data Logger  2019, July  eLogger HMIǰ 

 

 EZ Data Logger eLogger 

 PC 
PC, XPAC, WinPAC, ViewPAC, iPPC 

Win-GRAF  PAC 

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

HMI   

Web HMI   

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

 
Modbus RTU, Modbus TCP

 DCON  

Modbus RTU, Modbus TCP   

 I-8K/I-87K  

   Plug-in  

 

eLogger  HMI (Human Machine Interface) Ǎ

 Local HMI  Web Server HMIǍ  PC̘  PAC 

̙  Win-GRAF Ǎ Ǎ

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

 

eLogger : 

 ̧  Modbus RTU/ASCII  Modbus TCP ǰ 

 ̧ : 

 ̙ 

 ̧  Local HMI: 

Ǎ Ǎ  32 ̙  

 ̧  Web Server HMI: 

̙ 

 ̧  (  Local HMI) : 

Ǜ ̘ ̘ ̙ 

 ̧ : 

 eLogger  ά έ Ǎ  

/ / ̙  

 ̧  

:  .CSV ̙  

:  Microsoft SQL Server 2005 ̙ 

 

http://www.icpdas.com/en/product/guide+Software+eLogger+eLogger
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EZ Data Logger Ǎ  DCON  Modbus RTU/ASCII Ǎ 

̘ Ǎ ̙ 

 

   (.chm)̙

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

 EZ Data Logger ̙  4 Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1:  (System Config) 

 2:  (Group Setup) 

 3:  (Start)   (Simulation) 

3.1  (Gauge) 

3.2  (Trend) 

3.3  (Layout) 

 4:  (Open Database) 

 

Ǎ  άProjectέ ̙ 
 
 

 

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 Config) 

 " " Ǎ   ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 : X Ǎ  0.01 ̙ 

: X Ǎ  1 ̙ 

 ( ) ̘ ̘ ̙ 

 ( ) X ̙ 

 ̙ 

 ̙ 

 Ǎ ̙ 

 

 ( ) Ǎ  " " ̙ 

 ( ) ǍEZ Data Logger ̙ 

  Datayyyymmdd_hh.mdbǍ  

̙(yyyy: , mm: , dd: , hh: ) 

1 

2 
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5.2  (Group Setup) 

 " " Ǎ  4 ̙ 
 

 1:  

 2:  

 3:    

 4:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

:   (Virtual Channel)̘  (Control Logic)̘  (Web Camera)̘  

 (Mail Notifier)  Ǎ  EZ Data Logger  (.chm)̙  

 
 
 
 
 
 
 

1 2 

3 

4 

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

1.  Ǎ  ά έ ̙ 

 
 
 
 
 
 
 

2. Ǎ ̘Timeout (ms)̘ COM Port̘ Baud Rate  Checksum Ǎ

 ά έ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ά έ Ǎ  ( : 5.2.2  ς )̙ Ǎ 

 ά έ Ǎ ̙  ά έ Ǎ ̙ 
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5.2.2  

1.    ά έ Ǎ  ά έ  " >> " ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  ( : DCON COM9)Ǎ  tM Ǎ  (Alias)̙  

Ǎ  ά έ ̙ 
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5.2.3    

   tM  ( : tM_P4C4)Ǎ  I/O T̙

Ǎ  ( : Workgroup2)Ǎ  ά  >>έ ̙ 
 

 

1.  tM  I/O  ( / )Ǎ  ά έ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. ̘ Ǎ  ά έ ̙ 

 

DO : 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ( ) ̙ 

2 

1 

3 
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DIǯDO  

Alias Ǎ ̙ 

Tag 

Ǎ  (Virtual Channel)    

(Control logic) ̙  a ~ z Ǎ

̙ 

Description ̙ 

Output confirm window Ǎ ̙ 

Component Style  (Layout) ̙ 

Editor Ǎ ̙ 

 

DI : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 Off  On / /  
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AI : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alias Ǎ ̙ 

Tag 

Ǎ  (Virtual Channel)    

(Control logic) ̙  a ~ z Ǎ

̙ 

Description Ǎ ̙ 

Scaling 
Ǎ  AI  (AI Value)   (Display Value) 

Ǎ  άCalculateέ Ǎ  Gain/Offset ̙ 

Alarm 
Ǎ /  (High/Low Alarm) Ǎ  

Ǎ ̙( : 5.3.1 " " ) 

Editor Ǎ ̙ 

 

 

 
  

Ǎ ̙ 
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5.2.4  

 5.2.3  Ǎ  I/O Ǎ ̙  

 32 ̙ 

 

:  PC Ǎ Ǎ  " " ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  (Workgroup)̙  

 ̙ 

 

: 

̙ 
 

: 

Ǎ  

̘ ̘ Ǎ 

Ǎ  ( )̙ 

 ̙ 

 (Channels) 
Ǎ  

̙ 

 ̙ 

 

1 

2 

3 

4 
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5.3  (Start)   (Simulation) 

Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

/  / ̙ 

/  / ̙ 

/  / ̙ 

/  / ̙ 

 ̙ 
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5.3.1  (Gauge) 

 ά έ ̙ /  AI  (High/Low 

Alarm) Ǎ  Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
AI  ( )/ AI  ( ):  

/ ̙ 

<< ̙ 

>> ̙ 

  ά έ ̙ 

  ά έ ̙ 

 
 8 Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 

Ǎ

 ̙
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5.3.2  (Trend) 

 ά έ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 / ̙ 

  ( ̘ / )̙ 

 
 Y / ̙ 

 X  ( : )̙ 

  ά έ ̙ 

Line Width  ά έ ̙ 

 /  / ̙ 

<<  /  >> / ̙ 

  ά έ ̙ 

  ά έ ̙ 

Channel ̙ 

Value 
/ Ǎ  

AO/DO Ǎ ̙ 

Track / Ǎ  DI/DO Track (1 ~ 2)̙  

Color ̙( / Ǎ ̙) 
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5.3.3  (Layout) 

 ά έ   ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 / Ǎ  *.jpg, *.bmp̙  

 ̙ 

 

 

̙ 

<<  /  >> / ̙ 

  ά έ ̙ 

  ά έ ̙ 

 ̙ 
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: 

 ά έ Ǎ Ǎ ̘   ̙ 

 

: ά έ  ά έ Ǎ ̙  EZ Data Logger  (.chm)̙  

 ( : 5.2 Ǎ  - άControl Logicέ )ǍEZ Data Logger  

AO/DO Ǎ ̙ 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Nickname 
 (Alias)̙  

(  5.2.3 ) 

Tag name 
 (Tag)̙  

(  5.2.3 ) 

Device 
̙ 

(  5.2.2 ) 

I/O Channel = n  I/O ̙ 

  ( : 0 ~ 3)̙  

  ( : )̙ 

  ( : 100)̙  

  ( : -10)̙  

 
 
 
 

: (  = 123.456) 

 

 
  

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
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5.4  (Open Database) 

 " " Ǎ  (.mdb)  Excel  CSV ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ǎ ̘   Ǎ    

̙ 

 

   ̙ 

 /  / Ǎ / ̙ 

Y   Y / ̙ 

X   X  ( : )̙ 

 ̙ 

 ̙ 

 

: / Ǎ  Y ̘X   ̙ 
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 1: :  

   ̙ 

 
 
 
 
 
 
 
 

 2: : 

Ǎ ̙( : 5.2.3 ) 

 
 
 
 
 
 
 
 

 3:   / : 

 ( / ) Ǎ   /  Ǎ 

  ̙ 

 
 
 
 
 
 
 
 

1) :  ά έ Ǎ ̙ 

:  (  ) Ǎ  ( ) ̙ 
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2) :  ά έ Ǎ ̙ 

:  (  ) Ǎ  ( ) ̙ 

Ǎ   ̙ 

Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3) :  " " Ǎ ̙ 
 

4) :  " " Ǎ  Excel  CSV ̙ 

 

 Excel  

 
 
 
 
 
 
 
 
 

   

 
 
 
 
 
 
 
 
 

1
u
n 

3 

 

2 
I
n
it 
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 6   

tM  DCON  Modbus Ǎ  DCON Ǎ  DCON 

Utility Pro PACSDK / ̙  Modbus Ǎ  6.3 

 (SCADA)Ǎ ̙ 

 

6.1  DCON Utility Pro 

 1:  Init Ǎ  Protocol̙  

 2:  tM Ǎ  Protocol  DCONǍ  Run ̙ 

 3:  ά έ Ǎ  άCommandέ  DCON Protocol ̙ 

( :  EǍDCON Protocol ̙) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

3 
4 

 DCON Protocol ̙ 

¡ 
Init 

Run 

¢ 

 

2 
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6.2  PACSDK 

PACSDK  PC  PAC (XPAC̘ WinPAC  ViewPAC ) Ǎ

 (Header file)Ǎ  (Library)Ǎ   ̙PACSDK 

VC/C#/VB.net Ǎ  tM  I/O ̙ 

 

: PACSDK  DCON ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

PACSDK 

 PACSDK  

 (Header file) PACSDK.h 
Windows PC Ǎ  VC Ǎ  

 (Library) PACSDK.lib 

DLL 

 

C  PACSDK.dll  PC/PAC Ǎ VC Ǎ  

.NET

(C#̘ VB) 
PACNET.dll 

1)  .NET Ǎ  Manage  

2)  PC/PAC Ǎ  .NET Ǎ  

 
 

: 

 
1) PACSDK: 

 

 (PC  PAC)  SDK̙  

 
 

 PC   XPAC (WES) Ǎ Ǎ  

PACSDK.dll̘PACNET.dll   (exe ) ̙ 
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PC  

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

 

XPAC, iPPC (WES7) 

 XP-8000-WES7̘ XP-9000-WES7̘ iPPC (WES7) 

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

 

 XPAC (CE6)ǯWinPAC (CE5)ǯWinPAC/ ViewPAC (CE7) Ǎ  

Ǎ ̙ 
 

: Visual Studio 2008  
 

XPAC (CE6) 

 XP-8000-CE6 

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

WinPAC (CE5) 

WinCE5.0 PAC/ViewPAC (  I/O ) 

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

WinCE5.0 PAC/ViewPAC (  I/O ) 

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

WinPAC/ ViewPAC (CE7) 

WinCE7.0 PAC/ViewPAC (  I/O ) 

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

WinCE7.0 PAC/ViewPAC (  I/O ) 

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 :  
 

 PACSDK ̘   PAC_IO API ̙ 

(pac_standard_api_manual_x.x.x.pdf) 
 

 

: 
 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 I/O ̙ 

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


tM  v1.1 P 87 

3) C#  (DCON): 

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

 DIO demo Ǎ  2.4 Ǎ  tm_DIO.sln Ǎ  

 άStart Debugging (F5)έ ̙ Ǎ  Χ\ tm_DIO\bin\Debug  tm_DIO.exe̙  

 
 
 
 
 
 
 

 
 

1:  COM PortǍ  tM   Baud rateǍ  άOpenέ  COM 

Port̙ ǍCOM Port = COM9̘Address = 1  Baud rate = 9600Ǎ

Ǎ  DCON Utility Pro ̙ :  Protocol  DCON̙  

  

2:  tM Ǎ  άDI total channelέ  άDO total channelέ  DI 

 DO ̙ Ǎ  tM-P4A4̙  άRead DIέ  DI Ǎ  άDO 

value(Hex)έ  (16 Ǎ : "C" = 1101)Ǎ  άWrite DOέ  DO  ̙  

 

: Multi-function I/OǍ IO  ( : tM-AD4P2C2)Ǎ 

 άRead DI_MFέ  άWrite DO_MFέ̙  

Ǎ : 

Start Debugging (F5) 

1 
2 

 

http://www.icpdas.com/en/download/show.php?num=2876
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DI value = 15 (10) = 1111Ǎ  DI3̘ DI2̘ DI1̘ DI0  ON̙  

DO value = c (16) = 1101Ǎ  DI3̘ DI2  DI0  ONǍDI1  OFF̙  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3:  άCloseέ  COM Port̙  

 

   DCON Utility Pro  DI  DO ̙ 

1:  I/O  ( : 3.1 )̙ :  Demo  COM Port̙  

2: Ǎ ̙  DI  DO Ǎ ̙ 
 

[DI ]: 

 
 
 
 
 
 
 
 
 

[DO ]: 
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6.3  Modbus    

 Modbus RTU/ASCII   Ǎ  

̙ 

6.3.1  ς OPC DA Server  UA  
 

NAPOPC DA Server  (ICP DAS)  

OPC DA Server ̙  NAPOPC DA Server  

ICP DAS  I/O   PAC Ǎ  

 OPC DA Client ̘   Ǎ Ǎ

  ̙ Ǎ  Modbus Ǎ

 PC  (NAPOPC_ST DA Server)Ǎ  Modbus ̙ 

 

/  Data Sheet/ DM:  

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://opc.icpdas.com/opcda_c.htm
http://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/napopcsvr/data_sheet/napopc_st_data_sheet_c.pdf
http://www.icpdas.com/root/support/catalog/pdf/Brochure/NAPOPC/NAPOPC-DM-tc.pdf
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UA  

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

UA   IIoT Ǎ  IT  OT ̙UA  

IIoT Ǎ  Modbus TCP/RTU/ASCII̘MQTT  EtherNet/IP Ǎ

/  I/O Ǎ  I/O  OPC UA  MQTT 

Ǎ  MES̘ ERP̘ SCADA ̙ Ǎ  I/O 

   (.csv) Ǎ ̙ 

 

UA  IoT  (Cloud) Ǎ  I/O  Amazon AWS  Windows 

Azure ̙ Ǎ  IFTTT (IF This Then That)  APPǍ

Ǎ  APP ̙ 

 

UA  IT  OT Ǎ ̡ Ǎ

̙ 

 

 UA Ǎ ̙ 

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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 UA  RS-485 Ǎ  tM-P4A4 Ǎ /  Modbus RTU I/O 

Ǎ  Modbus RTU  OPC UA ̙ 

 
 
 
 
 
 
 
 

 

 

1.  UA-5000 ̙ 

 UA-5000  IPǍ  UA-Series Utility  UA ̙ 

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

 UA Ǎ  Web Ǎ  Username  Password (root) 

 Login Ǎ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 

 

1
. 

2
. 

3
. 

4
. 

http://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=ua-
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2.  (Master) Modbus RTU/OPC UAǍ  Modbus RTU  OPC UA ̙  

 
 
 
 
 
 
 
 
 
 

3. Ǎ  COM Port ( : Tty05)   (9600, 8, n, 1)Ǎ  Save  ̙

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  Module SettingǍ  COM Port Ǎ  άҌέ ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1
. 

2
. 
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Ǎ  Edit ̙ 

 
 
 
 
 
 

5.  tM-P4A4  (4 DIǍ4DO)Ǎ C  Modbus ̙  Data 

Model̡ Start Address  Data Number Ǎ  Add  Modbus Ǎ  OK̙   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ǎ  Modbus RTU Master List Ǎ  Save Ǎ ̙ 
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6.  OPC UA ConnectionǍ  Local Server ̙ Ǎ  Save  

̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.  Enable Converting ModuleǍ Ǎ  Save ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.  Save Project Ǎ  Run the Project ̙ ǍUA 

 tM ̙ 

 
 
 
 
 

Ǎ : 

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  ς nModbus  
 

nModbus  Modbus  (SDK)Ǎ  C#  

Modbus ̙ ̘  ̙ 

 

ICP DAS  (NModbus_net-2.0_1.11.0.0-source.zip)Ǎ  DLL̙  

 Windows PC  WinCE Ǎ  ICP DAS  DLL Ǎ  Modbus 

̙  
 

Ǎ DLL ̘ nModbus API   ̙ Ǎ  nModbus : 

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

nModbus API : 

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

: 

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

 ̧ PC :   

o DLL: log4net.dll, nmodbuspc.dll  

 ̧ WinCE :  

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

 

 tM  Modbus RTU Master Ǎ ̙  

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

Ǎ  DCON Utility Pro ̙( :  3 ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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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 ( )Ǜ 

Ǎ  tM-AD4P2C2  tM-DA1P1R1 Ǎ  DI/DO/AI/AO Ǎ

̙ 2.3  ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PC  Χ\modbusrtu_master_tm\bin\Debug  modbusrtu_master_tm.exe̙ Ǎ

Ǎ  άOpen Comέ ̙ 
 

 tM-DA1P1R1  AO Ǎ  tM-AD4P2C2  AI0, AI1 ̙ Ǎ  DO  

Ǎ  DI ̙ 

 

 
 
 

: Ǎ   

DCON Utility Pro  Type Code̙  

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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 tM-AD4P2C2  AI0, AI1 = 4.957 VǍ  DO Ǎ  DI ̙ 
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6.3.3  ς LabView 

LabVIEWǉLaboratory Virtual Instrumentation Engineering WorkbenchǊ

̙LabVIEW Ǎ

 Ǎ Ǎ ̙

̙ 

 

Ǎ  Modbus RTU  (ModbusRTU.zip)Ǎ  tM ̙ 

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

: PC  tM Ǎ :  - DCON Utility Pro Ǎ  

̡  Modbus   Baud Rate ̙ 

 
 

1:  ModbusRTU.zip ̙ 

2:  I/O  ( : MB_Serial_Example_ai_ao_di_do.vi)Ǎ  

 COM Port   Baud Rate̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://zh.wikipedia.org/wiki/%E5%9C%8B%E5%AE%B6%E5%84%80%E5%99%A8
http://www.icpdas.com/en/product/guide+Software+Development__Tools+LabVIEW__Tools
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3:  Modbus ̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4: Ǎ  (Function Code)̘  (Starting Address)   

̙ 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 tM Modbus  

 

 

 (Function Code) 

 
 

 (Starting Address) 

 
 

 (Quantity) 
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5: ,  (Function Code)̘  (Starting Address)̘  

̙ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modbus Function Code  

 

  I/ O  

01 Read Coils ( ) 0xxxx 

02 Read Discrete Inputs ( ) 1xxxx 

03 Read Holding Registers ( ) 4xxxx 

04 Read Input Registers ( ) 3xxxx 

05 Write Single Coil ( ) 0xxxx 

06 Write Single Register ( ) 4xxxx 

15 Write Multiple Coils ( ) 0xxxx 

16 Write Multiple Registers ( ) 4xxxx 

 
 
 
 

/  

 (Function Code) 

 
 

 (Starting Address) 

 
 

 (Quantity) 

 
 

 



tM  v1.1 P 101 

6.3.4  ς Indusoft 

InduSoft Web Studio Ǎ  SCADA 

(Supervisory Control And Data Acquisition)̘HMI (Human-Machine Interface)̘

I̙nduSoft Web Studio  Windows Ǎ  Windows 10 / 8 / 7 (  32-bit  

64-bit)̘ Windows XP / Vista Ǎ  Windows Server Ǎ  (Local)  (Web) 

̙ ǍInduSoft  Microsoft .NET̘ OPC̘ DDE̘ ODBC̘

XML  ActiveX ̙ 

 

:  

 InduSoft  (Hardkey) 

 v8.1 Ǎ  

̙ 

 

InduSoft : 

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

: 

Õ ̙ 

Õ  SQL (MS SQL̘MySQL̘ Sybase̘ Oracle)̘ MS Access̘Excel  ERP/MES  ̙

Õ ̘ ̘ ̘ ̙ 

Õ  240 ̙ 

Õ ̘ ̙ 

Õ  InduSoft    VBScript ̙ 

Õ  IE   InduSoft Secure ViewerǍ ̙ 

Õ ̙ 

Õ  HTML5  ( ǛiOS Safari̘ Google Chrome )Ǎ / ̙ 

 

 
 
 
 
 
 
 
 
 
 

 

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

 Modbus RTU Ǎ /  tM-P8 (8 DI) 

 tM-C8 (8 DO) Ǎ  InduSoft Ǎ  

̙  "Home" Ǎ  Run (F5) ̙ 

 

 

 

 

 
 
 
 
 
 
 
 
 

: 

1. ǰ 

 ϦDƭƻōŀƭέ Ǎ  "Project TagesŃ  "Insert Tag" ̙ 
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2.   ǰ 

 "Commέ Ǎ  "MODBUŃ  "Insert" ̙ ǍtM-P8 (DI)  

Net-ID=2̘ Header = 1x:0Ǎ  tM-C8 (DO)  Net-ID=3̘ Header = 0x:0̙  

 

:  tM Ǎ  DCON Utility Pro  ( ǍProtocol = Modbus RTU̘

Address = 2 (tM-P8)  3 (tM-C8)̘ Baud Rate = 9600̘Parity = N,8,1  Checksum = Disable)  ̙

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 άSettingsέ  InduSoft  tM Ǎ  COM1̙  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tM ǍDI  

Modbus  33 ~ 40̙  

̙ 














































































































































































































































































































