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contents of this document at any time without prior notice. The information contained 

herein is subject to change without notice. The Company strives to provide accurate 

and reliable information, but does not warrant that the use of such information or other 

parties may infringe patents or rights. We are not responsible for technical or editorial 

errors or omissions contained herein. 

Copyright 
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Trademark 

All company trademarks, trade names and product names mentioned in this document 
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Technical services 
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mailto:service@icpdas.com


iSN-81x Series User Manual (Version 1.3, July/2025) 1 
Copyright © 2025 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com 

Table of Contents 

Table of Contents ......................................................................................................................... 1 

1 Introduction ......................................................................................................................... 3 

1.1 Product Features and Function Description ............................................................................ 5 

2 Hardware information ........................................................................................................ 10 

2.1 Specifications ......................................................................................................................... 10 

2.2 Appearance (Wiring, DIP Switch, LED Status) ........................................................................ 11 

2.3 Dimensions ............................................................................................................................. 14 

2.4 Accessories ............................................................................................................................. 14 

2.5 Installation.............................................................................................................................. 15 

3 iSN-81x-MRTU Configuration and Monitoring (Utility Software) ........................................... 16 

3.1 LiveList.exe：Find Online Devices ......................................................................................... 16 

3.2 IR_Configuraion.exe：Configuration, Monitoring, and Diagnostics ..................................... 18 

3.2.1 Connecting to the iSN-81x-MRTU Module ...................................................................... 18 

3.2.2 Thermal Image & Area Status .......................................................................................... 19 

3.2.3 Import image ................................................................................................................... 22 

3.2.4 Parameter Settings .......................................................................................................... 23 

3.2.5 Diagnostic Messages........................................................................................................ 25 

3.2.6 Temperature Data Logging .............................................................................................. 26 

4 iSN-81x-MTCP Configuration and Monitoring (Web) ............................................................ 29 

4.1 Web Login .............................................................................................................................. 29 

4.2 [Home] ................................................................................................................................... 31 

4.3 [Settings] ................................................................................................................................ 33 

4.3.1 IP Address Settings .......................................................................................................... 34 

4.3.2 Communication Settings.................................................................................................. 34 

4.3.3 General Settings .............................................................................................................. 37 

4.3.4 Restore Factory Defaults ................................................................................................. 37 

4.4 [Sensor] .................................................................................................................................. 38 



iSN-81x Series User Manual (Version 1.3, July/2025) 2 
Copyright © 2025 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com 

4.4.1 IR Sensor Settings ............................................................................................................ 39 

4.5 [HeatMap] .............................................................................................................................. 40 

4.6 [Chart] .................................................................................................................................... 43 

4.7 [Calibration] ........................................................................................................................... 45 

4.8 [Password] .............................................................................................................................. 46 

4.9 [Logout] .................................................................................................................................. 46 

4.10 Forgotten Web Password ....................................................................................................... 47 

5 Modbus register table and JSON format .............................................................................. 48 

5.1 Modbus Command and register table ................................................................................... 48 

5.2 JSON Format ........................................................................................................................... 51 

Appendix 1 Diagnostic Messages .................................................................. 52 

 



iSN-81x Series User Manual (Version 1.3, July/2025) 3 
Copyright © 2025 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com 

1 Introduction 

The iSN-81x-MRTU series is a sensor module specifically designed for non-contact 

temperature measurement applications. It offers a variety of thermal pixel configurations and 

flexible temperature threshold detection functions to meet the demands of various industrial 

and equipment monitoring scenarios. The product communicates using the standard Modbus 

RTU protocol, allowing seamless integration into SCADA systems for real-time temperature 

monitoring and data acquisition. 

The iSN-81x-MTCP series provides even more diverse communication capabilities. In 

addition to supporting the Modbus TCP protocol, it also supports RESTful API, enabling real-

time transmission of measurement data to remote databases for centralized storage and 

analysis. When operating as an MQTT Client, the iSN-81x-MTCP can actively publish 

measurement data to an MQTT Broker. SCADA systems, management platforms, or IoT 

applications can simply subscribe to the corresponding topics to receive sensor data in real 

time, thereby simplifying system integration and enhancing application flexibility. 

The iSN-81x series offers a stable and efficient solution for industrial equipment 

monitoring, data analysis, and anomaly detection. With real-time temperature feedback, 

operators can quickly identify abnormal equipment conditions and take prompt action, 

reducing unexpected failures and minimizing production losses. In addition, long-term 

historical data storage can serve as a basis for automated decision-making or as a data source 

for AI model training, helping to achieve the goal of predictive maintenance. 
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1.1 Product Features and Function Description 

The iSN-81x series temperature sensors include multiple models, each differing in 

specifications such as resolution, measurement point arrangement, and field of view (FOV). To 

ensure accurate data acquisition and interpretation, users should refer to the specifications of 

each model and the following guidelines to meet the requirements and installation conditions 

of various monitoring scenarios. 

 Non-contact Multi-point Temperature Measurement 

The temperature measurement resolution and the arrangement of sensing points vary 

depending on the model. Please refer to the table below for details. 

Model Pixel Illustration 

iSN-811C-MTCP 8 x 8 = 64 

 

iSN-812-MTCP 

iSN-812-MRTU 
32 x 24 = 768 
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Model Pixel Illustration 

iSN-813-MTCP 80 x 60 = 4800 

 

 Area Segmentation and Management  

To enhance temperature monitoring efficiency, the iSN-81x series products divide the 

overall sensing area into multiple smaller areas based on sensor resolution. Each area can 

independently calculate and display key parameters, including: maximum temperature, 

minimum temperature, average temperature, warning threshold, and danger threshold. 

Through area-based management, users can more accurately track localized temperature 

variations and configure corresponding alarms or protective mechanisms for abnormal 

areas, effectively improving system responsiveness and overall monitoring reliability. 

 iSN-811 series 
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 iSN-812 series 

 

 iSN-813 series 

 

 Evaluating Measurement Coverage Using FOV 

The iSN-81x series offers a variety of Field of View (FOV) options to ensure stable coverage 

of target areas under different installation heights and angles. The FOV parameter 

determines the spatial area and resolution density the sensor can monitor, which directly 

affects the granularity of area segmentation and the accuracy of interpreting temperature 

distribution. Users can select the most suitable installation position based on application 

requirements to achieve optimal detection performance and area coverage. 
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 Supports Multiple Communication Protocols 

Depending on the product series, supports Modbus RTU / Modbus TCP / RESTful / MQTT, 

making it easy for users to integrate with various SCADA systems and software 

development platforms. 

Protocol iSN-81x-MRTU iSN-81x-MTCP Data type 

Modbus RTU √ X Raw Data, Regional Features, 

Threshold Values, Diagnostic 

Messages 
Modbus TCP X √ 

RESTful X √ 
Raw Data 

MQTT X √ 

 Free Module Configuration and Status Monitoring Software  

The iSN-81x series provides dedicated tools for different communication protocols: a 

utility software for MRTU and a web-based configuration interface for MTCP. These tools 

are used for device setup and data analysis. Users can monitor on-site temperature 

distribution through real-time thermal imaging and trend graphs. Sample programs are 

also provided to facilitate user development and application integration. 

 Temperature Threshold Detection Function  

The system supports dual-level threshold settings, categorized as Warning Threshold and 

Danger Threshold. Each segmented area can be individually configured with a set of 

warning parameters, including threshold switch, upper and lower limits for the warning 

threshold, and upper and lower limits for the danger threshold. 

Label Description Label Description 

X X-axis viewing 

angle 

D Distance between 

the module lens 

and the target 

object 

Y Y-axis viewing 

angle 

S1 Horizontal width of 

the field of view 

  S2 Vertical height of 

the field of view 
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 iSN-81xC-MTCP Integrates Thermal Imaging and Live Video  

The iSN-81xC-MTCP is an infrared temperature sensing module equipped with a built-in 

camera, capable of integrating thermal imaging with live visual footage to provide more 

intuitive temperature monitoring and analysis. 

This module can overlay infrared thermal images with visible images of the target, 

allowing personnel to quickly assess equipment temperature distribution in real time. 

Through the web interface, it provides thermal images and temperature trend graphs to 

support rapid decision-making. 
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2 Hardware information  

2.1 Specifications 

Model iSN-812-MRTU iSN-811C-MTCP iSN-812-MTCP iSN-813-MTCP 

Communication Ports 

Ports 1 x RS-485 Ethernet, IEEE 802.3af,Class 1 

Protocol Modbus RTU Modbus TCP / MQTT / RESTful 

Temperature Measurement 

Range -40°C~300°C -20°C~250°C -40°C~300°C -20°C~300°C 

Accuracy ± 5°C Max 

Resolution 0.1°C 

Distance ≦2m ≦1m ≦2m ≦6m 

Pixel 768 (32x24) 64 (8x8) 768 (32x24) 4800(80x60) 

FOV 

X: 110° / D : S1 
=1 : 2.86 

Y:75° / D : S2 
=1 : 1.53 

X: 60° / D : S1 
=1 : 1.15 

Y: 60° / D : S2 
=1 : 1.15 

X: 110° / D : S1 
=1 : 2.86 

Y:75° / D : S2 
=1 : 1.53 

X: 90° / D : S1 =1 : 
2 

Y: 67° / D : S2 =1 : 
1.32 

Motion picture (camera) 

Pixels - QVGA (320 x 240) - - 

Fill light - Yes - - 

Power 

Input Range +10~+30VDC 

Consumption 0.9W 1.2W 0.6W 1W 

Mechanical 

Installation Din-rail or magnetic(Optional), universal joint(Optional) 

Dimensions (mm) 

(W x H x D) 
52 x 94 x 33 52 x 86 x 34 52 x 86 x 33 

Environment 

Operating  

Temperature 
-10°C ~+70°C 

Storage  

Temperature 
-20°C ~+80°C 

Humidity 10~95% RH, Non-condensing 
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2.2 Appearance (Wiring, DIP Switch, LED Status) 

 

  iSN-81x-MTCP Supports PoE (Power over Ethernet) 

PoE (Power over Ethernet) provides a flexible power supply option. It supports 

IEEE 802.3af Class 1 PoE, allowing both power and data transmission via a PoE switch, 

reducing additional wiring costs. In non‑PoE network environments, the module can also 

be powered through a DC power input (+10 V to +30 V DC). 
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 DIP Switch 

  

Switch 
Pin 

Number 
Function Example 

 
*1 

1~5 
Modbus ID 

(ID range: 1~31) 

ID 
Switch 

12
0
 22

1
 32

2
 42

3
 52

4
 

1 1 0 0 0 0 

10 0 1 0 1 0 

30 0 1 1 1 1 

Note：1ON，0OFF 

6~8 
Baudrate 

*2 

 

 

Init 
Device works in waiting to be upload 

Firmware mode. 

Run Device works in normal mode. 

*1. Only for iSN-81x-MRTU Series. 

*2. The Data format of COM Port: None Parity, 8 Data bit, 1 Stop bit. (N,8,1). 

  

DIP Switch 
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 LED Indicators 

 

LED Status 
Description 

PWR ST 

ON OFF 
Power supply is OK and waiting for 
connection. 

ON ON 
The connection established but transmission 
not yet started. 

Flash (0.05 sec) ON 
Thermal data transmission (only for MTCP 
series) 

Flash (0.05 sec) Flash (0.5 sec) 
Thermal data transmission with abnormal 
temperature judgment (only for MTCP series). 

ON Flash (0.5 sec) Abnormal temperature judgment. 

Flash (0.5 sec) Flash (0.5 sec) eSearch Locate (only for MTCP series). 
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2.3 Dimensions 

iSN-811C-MTCP iSN-812-MRTU 

  

iSN-812-MTCP iSN-813-MTCP 

  

Unit：(mm) 

2.4 Accessories 
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2.5 Installation 
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3 iSN-81x-MRTU Configuration and 
Monitoring (Utility Software) 

The iSN-8xx_Tool Utility is a dedicated software tool for iSN-81x-MRTU. The LiveList Utility can 

quickly search for iSN-81x-MRTU devices, while the IR_Configuration Utility can read 

temperature data from iSN-81x-MRTU, display it as a thermal image, and record temperature 

data over a period of time, among other functions. 

Click the link below to download the iSN_8xx_Tool software: 

https://www.icpdas.com/tw/download/show.php?num=6650&model=iSN-812-MRTU 

After downloading and extracting the software package, the following files will be available: 

Find Online Devices LiveList.exe 

Configuration, Monitoring, 

and Alarming 
IR_Configuration.exe 

Required Files 

log4ent.dll / nmodbuspc.dll / 

locomp.Instrumentation.WF2005.Plot.dll / 

locomp.Instrumentation.WF2005.Common.dll 

3.1 LiveList.exe：Find Online Devices 

The LiveList.exe utility can search for connected iSN-81x-MRTU devices. When searching for 

multiple devices, ensure that the devices are connected to the same bus network, have the 

same communication baud rate, and each has a unique, non-conflicting device ID. The search 

steps are as follows: 

1. Open LiveList.exe to search for iSN-81x-MRTU devices: Displays their connection status 

and basic information. 

https://www.icpdas.com/tw/download/show.php?num=6650&model=iSN-812-MRTU
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2. Set the communication parameters of the serial port.  

 COM：Set COM Port. 

 Baudrate：Set Baudrate. 

3. Set the device ID search range: Define the device ID range to be searched; the software 

will search for and identify devices within the specified range.  

 Start：Start address of the device ID search (e.g., 1). 

 End：End address of the device ID search (e.g., 31; the maximum value for iSN-

81x-MRTU can be set to 31). 

4. Click   Start Searching for Online Modules: The system will automatically scan for 

devices within the configured range. 

5. If the target device is found, you can click  Stop Searching for Modules. 

6. Results Display: When an iSN-81x-MRTU module is found, its status will be shown in the 

list below. Double-click to configure this module. Each column in the list is explained 

below: 

 ID：Modbus ID of iSN-81x-MRTU. 

 Name：Model of iSN-81x-MRTU. 

 Alarm：  No diagnostic message、  iSN-81x-MRTU has diagnostic message. 

 High Temperature：The highest temperature of iSN-81x-MRTU. 

 Low Temperature：The lowest temperature of iSN-81x-MRTU. 

 Average Temperature：The average temperature of iSN-81x-MRTU. 

 Central Temperature：The central temperature of iSN-81x-MRTU. 

 FW version：FW version of iSN-81x-MRTU.  
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3.2 IR_Configuraion.exe：Configuration, Monitoring, 

and Diagnostics 

Open the IR_Configuration.exe software. At the top, there are three functional tabs: Thermal 

Image & Area Status, Temperature Data Logging, and Communication Settings. For detailed 

settings and functions, please refer to the following sections. 

 

3.2.1 Connecting to the iSN-81x-MRTU Module 

Open the IR_Configuration.exe software, and connect to the device based on the search 

results shown in the “Find Online Devices” function. Once connected, you can configure 

relevant parameters, monitor real-time communication status, and view related diagnostic 

messages. 

 

1. After launching the software, click  to enter the connection settings screen. 
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2. RS-485 Serial port setting： 

 COM：Set the communication port connected to the iSN-81x-MRTU. 

 Baudrate：Set the communication baud rate connected to the iSN-81x-MRTU. 

 Modbus ID：Set the device ID of the iSN-81x-MRTU to connect (refer to Section 3.1 

search results). 

 Timeout (ms) ： Set the communication timeout duration for the device, in 

milliseconds (ms). 

3.  Start Connection: Establish the device connection based on the serial port settings.  

4.  Close Connection: Terminate the device connection. 

3.2.2 Thermal Image & Area Status 

This section introduces the operation interface and functional configuration of the thermal 

image monitoring system, explaining how to use infrared thermal imaging technology to 

monitor the temperature distribution of equipment or areas in real time. The content covers 

image display and adjustment, temperature threshold settings, real-time status display of 

each area, as well as automatic saving and color scale control functions. 
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1.   Module Thermal Image Configuration: Click the Module Thermal Image 

Settings tab to open the real-time thermal image monitoring interface. The software 

interface includes functions such as real-time thermal imaging, thermal image display 

settings, and real-time area status and area parameter settings. The thermal image 

uses infrared technology to detect the temperature distribution of objects, which is 

displayed in the image with different colors or brightness levels to help identify heat 

sources, abnormal temperature areas, or potential failure points. The area status is 

based on the temperature condition within the segmented area and provides 

information such as area status, average area temperature, maximum area 

temperature, minimum area temperature, and more. 

2. Drawing Tool Column: 

  Temperature Unit: For the configuration method, please refer to Section 

3.2.4. 

  Thermal Image Mirroring: Refers to processing the image obtained through 

thermal imaging technology with horizontal mirroring (flipping or reflecting) in 

specific scenarios. 

  Thermal Image Rotation: Refers to rotating the thermal image to adapt to 

different analysis requirements or perspective adjustments, with each rotation 

being 90 degrees clockwise. 

   Adjust Thermal Image Transparency: Adjusting the transparency of the 

thermal image is an image processing technique mainly used to improve 

visualization effects, enabling the thermal image to be overlaid with other images 

(such as visible light photos or equipment diagrams) for a more intuitive analysis 

of temperature distribution and background information. 

  Save Thermal Image: Saves the captured thermal imaging image to ensure 

it can be used for subsequent analysis, sharing, or archiving. The storage location 

is under the Thermal Image directory. 
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  Automatic Thermal Image Save Interval (seconds): Refers to the time 

interval set for the thermal imaging device or software system when continuously 

recording images. 

3. Thermal Image Settings: 

   Display Thermal Image: "Visible" is used to set whether the 

thermal image should be displayed. If unchecked, only the background image 

will be shown. 

   Thermal Image Color Scale Range: 

The color scale range of the thermal image usually represents the temperature 

distribution, showing detected temperatures in different colors. 

 □AutoRange Auto Adjust Color Scale Range: If unchecked, you can manually set 

the High (maximum temperature) and Low (minimum temperature) within the 

color scale. 

 Set Maximum Temperature Marker: Setting the maximum temperature 

marker helps identify the highest temperature point in the image, commonly 

used for monitoring high-temperature anomalies, fault diagnosis, or safety 

inspections. 

 Palette: Provides color scale options, allowing users to interpret thermal 

images more clearly. 

 

4. Real-time Thermal Image Display Area. 

5. Selected Area Number Indicator. 

6. Real-time Status Data Displayed Based on the Selected Area: 

 High：Maximum temperature in the area. 
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 Low：Minimum temperature in the area. 

 Avg：Average temperature in the area. 

 Low Dg：Danger threshold lower limit set for the area. 

 Low Wn：Warning threshold lower limit set for the area. 

 High Wn：Warning threshold upper limit set for the area. 

 High Dg：Danger threshold upper limit set for the area. 

7. Display Status of Each Area:  

 Gray：Threshold switch is not turned on. 

 Red：The area temperature is higher (or lower) than the danger value. 

 Yellow：The area temperature is higher (or lower) than the warning value. 

 Green：The area temperature is normal. 

3.2.3 Import image 

The image import function allows you to import external images into the application to help 

better understand the actual on-site conditions. 

 
1. In the IR_Configuration.exe program, under the Thermal Image & Area Status section, 

go to the Picture tab. 

2. Background Image Toolbar: 
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   Import Image: Allows importing an image for temperature analysis and 

visual assessment. 

   Remove Image: Deletes or hides the image to clear the workspace or 

replace it with a new one. 

  Mirror Background Image: Mirrors the background image horizontally for 

symmetrical display. 

   Rotate Background Image: Rotates the imported background image 

clockwise by 90 degrees to accommodate different on-site installation angles. 

3. The imported background image will be displayed in the viewing window according to 

the settings, showing the output result. 

3.2.4 Parameter Settings 

The Configuration page is mainly used for setting area thresholds, iSN-81x-MRTU module 

measurement parameters, initialization, reboot, and importing/exporting parameters. 

 

1. Configuration：Opens the page for configuring related module parameters. 
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2. Threshold Settings. 

  Area Menu: Select the area to be configured. 

   Threshold Switch: When enabled, the 

module will determine whether the average temperature of the area exceeds the 

warning or danger values. 

 Higher Dangerous Value：Upper danger limit setting (minimum temperature unit: 

0.1 °C).  

 Higher Warning Value：Upper warning limit setting (minimum temperature unit: 

0.1 °C). 

 Lower Warning Value：Lower warning limit setting (minimum temperature unit: 

0.1 °C). 

 Lower Dangerous Value：Lower danger limit setting (minimum temperature unit: 

0.1 °C). 

   Save Temporarily: After setting a single area, click   to keep the 

configuration for that area. Before clicking  , the settings will not be written 

to the module. 

  Import Settings: Allows the user to read the threshold settings from the 

module into the configuration screen.  

  Save Button: Allows the user to write the configured threshold values into 

the module. 

3. iSN-81x-MRTU Sensor Measurement Parameter Settings. 

 Emissivity ε (0.1 ~ 1)：Emissivity setting. Different materials have different 

emissivity values. Adjusting the emissivity improves measurement accuracy. 

 Offset：Compensation value setting, used to adjust measurement deviations to 

make results closer to the actual temperature. 

   Temperature Unit ： Sets the temperature display unit 

(Celsius/Fahrenheit). 
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  Save Parameters: Saves the measurement parameter settings and writes 

them to the module. This allows specific measurement settings to be stored for 

quick application in the future. 

  Load Parameters: Reads previously stored measurement parameters from 

the module. 

4.  Reset Module: Restores all device settings to factory defaults. 

5.  Reboot: Restarts the running module. 

6. Import or Export Module Settings. 

  Import Settings: Imports all module settings into the software from 

a previously exported file for adjustment. 

   Export Settings: Exports all module settings in CSV format to the 

same location as the IR_Configuration.exe program, allowing for quick 

restoration of parameter settings later. 

3.2.5 Diagnostic Messages 

The Diagnostic Messages page displays the current area alarm status as text messages, listed 

one by one. 
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1. Alarm：Open the alarm list page. 

2. Types of Diagnostic Messages: 

 Sensor Abnormal：Sensor malfunction. 

 The Average value is lower/Higher than the warning value：The average area 

temperature is lower/higher than the warning value. 

 The Average value is lower/Higher than the dangerous value：The average area 

temperature is lower/higher than the danger value. 

 Threshold setting error：Logical error in the configuration of warning and 

danger values. 

3.2.6 Temperature Data Logging  

The IR_Configuration.exe tool provides functions such as temperature data logging, trend 

chart display, and historical data export to assist users in equipment monitoring and data 

analysis. 

 

1.  Temperature Trend Chart: Click the Chart tab to open a visualized temperature 

trend chart. The page includes trend chart tools, display settings, and historical data 

storage functions. 

2. Chart Tools Toolbar: 

   Resume Tracking: Resumes real-time data tracking after being paused, 
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allowing the chart to update automatically again. 

   Pause Tracking: Pauses automatic data tracking and updating, keeping the 

chart in a static state. 

  Pan: Enables dragging of the X/Y axis to view different data areas. 

  Zoom: Adjusts the axis scale to closely examine specific data ranges. 

  Zoom Out: Each click reduces the current X and Y axis scales. 

  Zoom In: Each click increases the current X and Y axis scales. 

  Select: Allows selection of chart elements or data for further operations. 

   Zoom Area: Drag a selection box with the mouse, then zoom into the 

selected area for a detailed view. 

  Data Cursor: A feature in data visualization or analysis tools that lets the user 

move a cursor across the chart or dataset to display detailed information about 

specific data points. 

   Copy: Copies the current chart to the clipboard for pasting into other 

applications. 

  Save: Saves the chart as an image file (e.g., BMP, JPG, EMF). 

  Print: Prints the current chart or converts it to formats such as PDF. 

  Find: Locates specific elements or data points in the chart or dataset. 

3. Trend Chart Display Area: Displays the trend chart to be plotted based on the settings, 

visually presenting temperature changes in different areas. 

4.  Configure Chart Display: Adjusts how the chart is displayed in data 

visualization software or reporting systems to better convey data trends and analysis 

results. 
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5.  Save Interval: The automatic save interval for CSV files in seconds; data will 

be periodically written to a CSV file according to the set interval. 

6. Area: Selects the area temperature data to be displayed on the trend chart to help 

analyze or report on specific areas. 

7. Temperature: Specifies the type of temperature to be displayed in the trend chart. 

 High：Maximum temperature in the area. 

 Low：Minimum temperature in the area. 

 Avg：Average temperature in the area. 

8.  Save CSV File: Starts saving CSV files. When checked, the temperature data 

will be recorded according to the Period setting, writing each point and area 

temperature data into a CSV file. 

 File Save Location: ..\iSN-8xx_Tool Utility\ThermalData\ 

 

 File Types： 

 YYYYMMDD_ID[BatchNumber]_Area.csv: Contains temperature, threshold 

settings, and diagnostic messages for each area. 

 

 YYYYMMDD_ID[BatchNumber]_Raw.csv: Contains temperature data for all 

temperature points. 
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4 iSN-81x-MTCP Configuration and 
Monitoring (Web) 

The iSN-81x-MTCP provides a web interface, allowing users to configure communication 

protocols, infrared sensors, and other settings. The web interface also offers real-time thermal 

images and trend chart displays, enabling users to remotely monitor the temperature 

distribution on-site. 

4.1 Web Login 

The iSN-81x-MTCP has a built-in Web Server, allowing users to use a web browser to manage 

device settings and monitor data in real time. 

 Factory default network parameters are as follows: 

IP 192.168.255.100 

Mask 255.255.0.0 

Gateway 192.168.255.254 

 If the module IP address is unknown, download the eSearch Utility and follow the steps 

below to search and modify it.  

Step 1  Click the [Search Server] button to search for the iSN-81x-MTCP. 

Step 2  Once the module is found on the network, its name and information will appear 

in the list. Select the module you want to configure and click the [Configuration 

UDP] button to allow network settings configuration for that module. 

 

https://www.icpdas.com/en/download/show.php?num=1327&nation=US&kind1=&model=&kw=esearch
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Step 3  Adjust the network parameter values, and after completion, click the [OK] 

button to apply the network parameter changes to the device. 

 

DHCP：Dynamic Host Configuration Protocol. 

0: OFF：Disable DHCP, manually set IP / Sub-net Mask / Gateway. 

1: ON：Enable DHCP. 

IP Address：Set the device IP address. 

Sub-net Mask：Set the device subnet mask. 

Gateway：Set the device gateway. 

Alias：Assign a meaningful alias to the server. 

MAC：The MAC address of the iSN-81x-MTCP device. 

Step 4  The user can use the eSearch Utility to search for the module again (repeat Step 

1) to confirm whether the network parameters were successfully modified. 

 Open a web browser (recommended: Edge / Chrome / Firefox), and enter the module IP 

(for example: 192.168.255.100) in the address bar to log in to the web page. 

Note: The first time you log in, you must change the password and click the [Submit] 

button to apply the change. The factory default password is: admin. 

 

Current password：The current login password set by the user. 

New password：The new login password. 

Confirm new password：Re-enter the new password to confirm it is correct. 
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 After successfully connecting to the module’s web page, the site will display as shown in 

the figure below. 

 

At the top of the web page is the function menu, described as follows: 

Home：Home page, module login. 

Settings：IP, communication protocol, restore to factory defaults, etc. 

Sensor：Emissivity, offset, area threshold values, etc. 

HeatMap：Thermal image, temperature threshold detection for each area. 

Chart：Temperature trend chart for each area. 

Calibration：Adjust temperature offset values, calculate sensing range. 

Password：Change password. 

Logout：Log out of the module. 

4.2 [Home] 

This web interface is designed specifically for infrared temperature sensing modules, suitable 

for equipment management and data monitoring in harsh industrial environments. Through 

the home page, users can instantly track temperature changes and configure the module, 

enhancing monitoring efficiency and operational flexibility. The top of the page contains 

multiple navigation links, including: "Home," "Settings," "Sensor," "HeatMap," "Chart," 

"Calibration," "Password," and "Logout," allowing users to quickly switch between different 

functional modules. In the center of the interface, an orange prompt message prominently 

displays: "Please log in to configure the device," reminding users to complete authentication 

before proceeding with system settings and device management to ensure operational 

security and data confidentiality. 
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 Provides module information and module login functions. 

 

1. Model Name：The module model. 

2. IP Address：The current IP address of the module. 

3. Communication state：The communication protocol and current connection 

status. 

4. Firmware version：The current firmware version of the module. 

5. MAC Address: The module's MAC address. 

6. Alias Name：The module's alias, which can be modified on the [Settings] page. 

7. Indicates not logged in; if the module login is successful, the following message 

will be displayed. 
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4.3 [Settings] 

Clicking the "Settings" navigation link will direct the webpage to the device management 

settings page. This interface provides several core configuration functions to help users 

adjust and maintain the system according to their needs. 
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4.3.1 IP Address Settings 

Primarily used to manage the network connection method of the device, ensuring that it can 

communicate correctly with other network devices. 

 
1. Address Type：Select "Static IP" or "DHCP." 

2. Static IP Address：Static IP address. When Address Type is set to Static IP, the module IP 

address can be set manually. 

3. Subnet Mask：Subnet mask address. When Address Type is set to Static IP, the module 

subnet mask can be set. 

4. Gateway：Gateway address. When Address Type is set to Static IP, the module gateway 

address can be set. 

4.3.2 Communication Settings 

Allows users to configure the iSN-81x-MTCP module’s communication mode to suit different 

system integration requirements. Only one of the following three communication protocols 

can be used at a time to avoid communication conflicts and ensure stable operation. 

Available communication protocol modes: 

 Modbus TCP：Suitable for traditional industrial control systems, exchanging data via 

TCP/IP. Supports standard slave polling mode with high compatibility and stability. 

 RESTful API：Provides a lightweight HTTP communication method suitable for 

integration with modern web systems or cloud platforms. Supports reading and 

writing JSON data. Allows fast deployment and ease of development. 

 MQTT：Suitable for IoT architecture, using a publish/subscribe mechanism. Supports 

low-bandwidth, high-efficiency communication. Ideal for remote sensor data upload 

and real-time monitoring applications. 

The three communication modes cannot be enabled simultaneously. They must be selected 

and configured according to the actual application scenario. Settings can only be modified 

after login to ensure system security and access control. 
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Protocol Server / Client Content 

Modbus TCP Server Modbus register map (see section 5.1) 

RESTful Client 
JSON (see section 5.2) 

MQTT Client 

 Modbus TCP Mode 

When selecting Modbus TCP mode, the display and parameters are as follows: 

 

1. Server port：Modbus TCP communication port number. 

 RESTful API Mode 

When selecting RESTful API mode, the display and parameters are as follows: 

 
1. Server URI：The IP address or URL of the server to connect to. The URI must end 

with /restapi-icpdas/  Example：http://ServerURI/restapi-icpdas/ 

2. Server port：The server port number to connect to. 

3. [POST] Interval：Interval time between each JSON message sent, in seconds. 

4. DataSet: Select whether the JSON data includes "irdata" temperature and "image" 

(image data). This setting applies only to iSN-811C-MTCP. 
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 MQTT Mode 

When selecting MQTT mode, the display and parameters are as follows: 

 

1. Broker URI：IP address of the MQTT broker to connect to. 

2. Broker port：Port of the MQTT broker to connect to. 

3. Reconnection interval：Time to wait before retrying a connection after failure, in 

seconds. 

4. Keep alive interval：Ensures that the Client and Broker are active and available for 

communication. If the Client sends no messages within the Keep Alive interval, it must 

send a PINGREQ packet to the Broker, and the Broker must reply with a PINGRESP 

packet. If no PINGREQ or messages are sent within 1.5 times the Keep Alive interval, 

the Broker will disconnect the Client. (Unit: seconds). 

5. [Publish] interval：Interval time between each JSON message sent, in seconds. 

6. QoS:  0 – At most once：Sends the message at most once. 

      1 – At least once：Ensures the message is sent at least once. 

      2 – Exactly once：Guarantees the message is delivered exactly once. 

7. Last Will：Notifies other Clients when a Client disconnects unexpectedly. The 

module can retain the Last Will message (LWT) at the Broker. When the module 

disconnects unexpectedly, the Broker will send this LWT message to all Clients 

subscribed to the "offline" topic. 

8. Authentication：In some cases, the MQTT Broker may require the Client to provide 

authentication via a username and password. Enable to turn on authentication; 

disable to turn it off. 

9. User Name：Username for MQTT broker authentication. 

10. Password：Password for MQTT broker authentication. 
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11. DataSet：Select whether the JSON data includes temperature and image. Applicable 

only to iSN-811C-MTCP. 

Note: 

 MQTT Client ID：Fixed as module name + underscore + last 6 digits of MAC 

address, e.g., ISN812_920003. 

 MQTT Topic：Fixed as IR/Temp/ClientID, e.g., IR/Temp/ISN812_920003. 

 LWT 的 Topic：Fixed as “offline” 

 LWT Message：Fixed as ”offline msg” 

 LWT QoS：Fixed as “0” 

4.3.3 General Settings  

Includes two options, network and alias, allowing users to adjust features to meet their needs. 

 

1. Web Auto-logout：Automatically logs out from the webpage after a timeout (unit: 

minutes). 

2. Alias Name：Sets the module alias, up to 18 characters. 

 

Fill Light：iSN-811C-MTCP provides a fill light switch. In dark environments, turning on 

the fill light can enhance image quality. 

 

4.3.4 Restore Factory Defaults 

Restores the module’s settings and parameter configuration to factory state. 
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1. Restore Defaults：Restores all options to factory default values. 

2. Reboot：Forces the module to restart. 

4.4 [Sensor] 

Clicking the "Sensor" link in the navigation bar will direct the webpage to the sensor parameter 

settings page. This page is specifically designed for infrared sensing modules and provides 

various parameter adjustment functions required for precise heat source monitoring. 

Adjustable settings include: emissivity, offset, and area threshold values. This page requires 

login before settings can be modified to ensure operational security and parameter change 

control, preventing unauthorized access. 
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4.4.1 IR Sensor Settings  

Temperature threshold settings for each area of the infrared sensor and parameter settings 

for the infrared sensor. 

 

1. Displays the status of the threshold value switch for each area, and allows clicking on 

an area to configure its threshold values. 

 ：This area has temperature threshold detection disabled. 

 ：This area has temperature threshold detection enabled. 

 ：This area has been modified but not yet updated. 

2. Switch：Temperature threshold on/off switch for the area. 

3. Lower Dangerous value：Lower limit for the danger threshold, unit: 0.1°C. 

4. Lower Warning value：Lower limit for the warning threshold, unit: 0.1°C. 

5. Higher Warning value：Upper limit for the warning threshold, unit: 0.1°C. 

6. Higher Dangerous value：Upper limit for the danger threshold, unit: 0.1°C. 

7. Set：After completing the area threshold value configuration, click [Set] to write the 

settings. The color of the area will change to  . 
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8. Offset：Temperature compensation value, unit: 0.1°C. 

9. Emissivity：The emissivity of the object being measured. 

For details on temperature threshold values, please refer to Appendix 1 of this user manual. 

4.5 [HeatMap] 

Clicking the "HeatMap" link in the navigation bar directs the webpage to the real-time thermal 

image monitoring page, which provides a visual display of temperature distribution and status 

interpretation for each area. 

 
 HeatMap 

The image uses color variations to display temperature distribution or correlations. 
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1. Enable thermal image update. 

2. Disable thermal image update. 

3. Choose File：Select a file, allowing the user to add an image to the thermal map as 

a background photo, helping to better understand the temperature distribution 

(supported only by iSN-812-MTCP/iSN-813-MTCP modules). 

4. Transparency：Thermal image transparency. When a background photo is added, 

adjusting the transparency allows for clearer visualization of the temperature 

distribution, as shown in the example below. 

 

5. Auto Range：Automatically adjusts the temperature color scale, with the scale range 

corresponding to the highest and lowest measured temperatures. 

When Auto Range is checked, the thermal map is drawn using the highest and 
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lowest temperatures from the measured values. 

When Auto Range is unchecked, the thermal map is drawn using the Low and High 

temperature settings. 

6. Low：Used when Auto Range is unchecked; sets the minimum temperature for the 

color scale in the display. 

7. High：Used when Auto Range is unchecked; sets the maximum temperature for the 

color scale in the display. 

8. Show Grid：If checked, displays the area grid lines. 

9. Palettes：Provides color scale options, allowing the user to interpret the thermal 

image more clearly. 

10. Minimum Temperature：The current minimum temperature corresponding to the 

measured range in the color scale. 

11. Average Temperature：The current average temperature corresponding to the 

measured range in the color scale. 

12. Maximum Temperature：The current maximum temperature corresponding to the 

measured range in the color scale. 

 Area Status 

Mainly used to display the alarm status of different areas, with color differences allowing 

the user to quickly determine whether abnormal temperatures are present in the 

monitored areas. 
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 Displays the temperature threshold status for each temperature area. 

 iSN-811C-MTCP is divided into 16 areas; iSN-812-MTCP / iSN-813-MTCP are 

divided into 12 areas. 

 Gray：Indicates that temperature threshold judgment is disabled for the area. 

 Green：Indicates the area's temperature status is normal. 

 Yellow：Indicates the area's temperature status has exceeded the warning 

threshold. 

 Red ： Indicates the area's temperature status has exceeded the danger 

threshold. 

For details on temperature thresholds, please refer to Section 5.1 of this manual. 

4.6 [Chart] 

Clicking the "Chart" navigation link directs the system to the temperature trend analysis page, 

providing a visual presentation of historical temperature data for each monitored area. 

 

1. Enable trend chart display. 

2. Disable trend chart display. 

3. Clear the trend chart from the display. 
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4. Set the recording interval for temperature data, in seconds. 

5. Type：Type: Set the type of temperature to display — maximum, minimum, or 

average. 

6. ：Saves the current temperature data as a CSV file, stored in the iSN-8xx_Tool 

Utility folder \iSN-8xx_Tool\ThermalData directory 

7. AutoSave：When checked, the system will automatically save the temperature data 

CSV file every hour. 

8. CSV file naming format： 

 YYYYMMDDHHMM_Area.csv：Contains temperatures for each area, threshold 

settings, and diagnostic messages. 

 YYYYMMDDHHMM_Raw.csv：Contains temperature data for all measurement 

points. 
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4.7 [Calibration] 

When the user clicks the "Calibration" navigation link, the system directs to the infrared 

temperature module calibration settings page. This page provides fine-tuning functions to 

improve sensing accuracy and environmental adaptability. 

 
1. The system displays real-time temperature values for each pixel in the infrared 

thermal image, allowing the user to accurately grasp the overall heat distribution of 

the monitored area. The user can refer to the central point temperature as a baseline 

to adjust the overall temperature offset value, correcting sensing errors and 

improving measurement accuracy. 

2. D: Enter the distance between the module and the measured object. 

X:S: Calculates the detectable X-axis length based on D. 

Y:S: Calculates the detectable Y-axis length based on D.  
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4.8 [Password]  

When the user clicks the "Password" link in the navigation bar, the system navigates to the 

account password management page. This page allows the user to securely change the login 

password to enhance account protection and maintain system access security. 

 
Enter the current password, then enter the new password. 

4.9 [Logout] 

When the user clicks the "Logout" link in the navigation bar, the system immediately logs out 

and redirects to the home ([Home]) page. 
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4.10 Forgotten Web Password 

If the web password is forgotten and you cannot log in to the web interface: 

Step 1  While the module is operating normally, switch the toggle to the [Init] position.

  

Step 2  The module IP and web password will be temporarily changed as follows: 

IP 192.168.255.100 

Mask 255.255.0.0 

Gateway 192.168.255.254 

Password admin 

Step 3  Refer to section 4.8 to set a new password.  

Step 4  The module will restart; switch the toggle to the [Run] position and power on again. 
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5 Modbus register table and JSON format 

5.1 Modbus Command and register table 

Modbus master can use the following function code to read or write data to iSN-81x series. FC 

3 and FC4 can read data from registers. FC6 and FC16 can write data to the register. 

Function Code Description 

3 Read multiple registers. 

4 Read multiple registers. 

6 Write Single register. 

16 Write multiple registers. 

Register table 

Modbus address 
(Decimal) 

Function R/W 
Data 

length 
Description 

Modbus Holding Registers (4xxxx, 0 based) 

0 
Threshold switch of 

each area 
R/W 1 word 

0: Close, 1: Open 

Each area uses 1 bit 

1~16 

Lower Warning 

threshold value of 

each area 

R/W 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

17~32 

Lower Danger 

threshold value of 

each area 

R/W 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

33~48 

Higher Warning 

threshold value of 

each area 

R/W 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

49~64 

Higher Danger 

threshold value of 

each area 

R/W 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

65 Offset value R/W 1 word 
Measuring temperature+ Offset 

value=  
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Modbus address 
(Decimal) 

Function R/W 
Data 

length 
Description 

actual temperature 

Unit: 0.1°C 

e.g. 173->17.3°C 

66 Emissivity R/W 1 word 

Value range:10~100 

(Emissivity: 0.1~1.0) 

When the value exceeds the valid 

range. 

emissivity is 0.95. 

e.g. Value: 15 ->emissivity: 0.15 

67 Temperature unit R/W 1 word 
0: degree C 

1: degree F 

68 Device reset R/W 1 word 

0: Idle 

1: Reset 

128: Restore Factory Default 

69 
The switch of 

diagnostic message 
R/W 1 word 

0: Open, 1: Close 

70~99 X X X Reserve 

100~102 MAC Address R 3 words 
Only TCP devices have these setting, 

RTU devices reserve. 

103 NetID R 1 word 

Value:1~31 

Only RTU devices have these 

setting, TCP devices reserve. 

104 Baudrate (bps) R 1 word 

960: 9600 bps 

1920: 19200 bps 

3840: 38400 bps 

5760: 57600 bps 

11520: 115200 bps 

Only RTU devices have these 

setting, TCP devices reserve. 

105 Firmware version R 1 word 
Value: 235 -> Ver. 23.5 

 

106 System diagnostic R 1 word 0: normal 
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Modbus address 
(Decimal) 

Function R/W 
Data 

length 
Description 

message 1: sensor error 

107~115 X X X Reserve 

116 

Threshold Setting 

Diagnosis 

Please refer to 

Appendix 1, Item 2 of 

this manual. 

R 1 words 

Each area uses 1 bits 

0: normal 

1: abnormal 

117~118 

Threshold Diagnostic 

Messages 

Please refer to 

Appendix 1, Item 3 of 

this manual. 

R 2 words 

Each area uses 2 bits 

0: normal 

1: over warning value 

2: over danger value 

119 Pixel R 1 word 64/768/4800, etc. 

120 Device model R 1 word 811/812/813, etc. 

121 
Sensor temperature 

(TA) 
R 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

122 Central temperature R 1 word 
Unit: 0.1°C 

e.g. Value: 515->51.5°C 

123 Average temperature R 1 word 
Unit: 0.1°C 

e.g. Value: 515->51.5°C 

124 
The highest 

temperature 
R 1 word 

Unit: 0.1°C 

ex: Value: 515->51.5°C 

125 

The highest 

temperature  

point 

R 1 word 

 

126 
The lowest 

temperature 
R 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

127 

The lowest 

temperature  

Point 

R 1 word 

 

128~143 

The highest 

temperature  

of each area 

R 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 
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Modbus address 
(Decimal) 

Function R/W 
Data 

length 
Description 

144~159 

The lowest 

temperature  

of each area 

R 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

160~175 

Average temperature 

of  

each area 

R 16 words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

iSN-811 series: 

176~239 

iSN-812 series: 

176~943 

iSN-813 series: 

176~4975 

All temperature R 

iSN-811: 

64 

iSN-812: 

768 

iSN-813: 

4800 

Words 

Each area uses 1 word 

Unit: 0.1°C 

e.g. Value: 515->51.5°C 

 

5.2 JSON Format 

{ 

  "macno": MAC address, // MAC address of module 

  "model": Model Name, //model of module 

  "irdata": temperature data, // Temperature per pixel 

  "shift": Shift value, // iSN-811C-MTCP only 

  "image": image data // Camera's base64 image data, iSN-811C-MTCP 

only 

} 
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Appendix 1 Diagnostic Messages 

When an abnormality occurs in the iSN-81x series or the temperature exceeds the threshold 

value, the iSN-81x series will display a diagnostic message and the Status LED will flash. The 

following diagnostic messages are currently provided. 

Type Messages 

System diagnostics Sensor error. 

Threshold setting 

diagnostics 
Threshold value setting error. 

Threshold value 

diagnostics 

Temperature is greater than Warning threshold value. 

Temperature is greater than danger threshold value. 

1. Sensor error： 

 Modbus address：106 

 Modbus value：0x0001 

 Explanation: iSN-81x series can’t read the temperature data from sensor. 

2. Threshold value setting error： 

 Modbus address：116. 

 Each area uses 1bit. 

 Value 0: Threshold setting normal. 
 Value 1: Threshold setting abnormal. The module will turn off the threshold 

switch. 

 Explanation: If the threshold setting is error, please check the warning threshold value 

and the danger threshold value match the requirement of the threshold setting.  

 example： 

Modbus address 116 

Value(Hex) 0x0302 

Bit 8~15 0~7 

Bit Value 0x03 0x02 

Area number 2、9、10 

Error type Threshold setting of Area 2, 9, 10 is abnormal. 
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3. Threshold value diagnostic message： 

 Modbus address：117~118. 

 Each area uses 2 bits. 

 Modbus value: 

 0：normal. 

 1：Temperature is over than warning threshold value. 

 2：Temperature is over than danger threshold value. 

 Example： 

Modbus 

address 
117 

Value 0x9845 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Bit 

Value 
1 0 0 1 1 0 0 0 0 1 0 0 0 1 0 1 

Area 8 7 6 5 4 3 2 1 

Status 

Over 
than 

danger 
threshold 

value 

Over 
than 

Warning 
threshold 

value 

Over 
than 

danger 
threshold 

value 

Normal Over 
than 

Warning 
threshold 

value 

Normal Over 
than 

Warning 
threshold 

value 

Over 
than 

Warning 
threshold 

value 

 

Modbus 

Address 
118 

Value 0x6412 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Bit 

Value 
0 1 1 0 0 1 0 0 0 0 0 1 0 0 1 0 

Area 16 15 14 13 12 11 10 9 

Status 

Over 
than 

Warning 
threshold 

value 

Over 
than 

danger 
threshold 

value 

Over 
than 

Warning 
threshold 

value 

Normal Normal Over 
than 

Warning 
threshold 

value 

Normal Over 
than 

danger 
threshold 

value 

If you don't want iSN-81x series to shows any diagnostic messages, Set the value of Modbus 

address 69 to 1, and then iSN-81x series will close all diagnostic message. 

 


