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Introduction 
 
The MultiSensorTM family provides a reliable solution for the need to monitor, measure, record, 
and alarm remote parameters.  
 
Currently, there are seven (7) variations of the MultiSensorTM:  
 
Temperature only Temperature and humidity 
Temperature and voltage Temperature and light 
Temperature and differential air pressure 
(with attached diverter) 

Temperature and air pressure 

Temperature and current   

Copyright Notices 
 
© iButtonLink 2016.  All rights are reserved. This document may not, in any form, be 
reproduced or transmitted without the prior consent from iButtonLink. 
 
iButton® and 1-Wire® are registered trademarks of Maxim Integrated, San Jose, CA USA 
 
The LINKTM and LinkLocatorTM are trademarks of iButtonLink, Whitewater, WI USA 
 
FxBTM is a licensed trademark of Alicit Engineering, San Antonio, TX USA 
Alicit currently has a patent pending on the FxBTM protocol. 
 

Contact Information 
 
iButtonLink Phone: (262) 662-4029 
1221 Innovation Drive STE 117 Fax: (262) 436-2403 
Whitewater, WI 53190 Email: info@iButtonLink.com 
 Website URL: www.iButtonLink.com 

 

mailto:info@iButtonLink.com
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Common Features  
 
The MultiSensorTM family operates on the 1-Wire® bus structure. Therefore, many 
MultiSensorsTM have some identical functions.  
 
Typically, 10 – 15 devices can be supported on a 1-Wire® network without additional external 
power. A bus master with external power capabilities, such as the LinkHub, will provide 
additional power if needed when additional external power is required. 
  
Power 
Some MultiSensors™ can operate on “parasitic power,” meaning that they use power from the 
data signal of the 1-Wire® bus in order to operate.  
 
NOTE: From more information on power, please see Appendix G.  
 
Casing 

All MultiSensorsTM are contained in a plastic box with flanges for convenient mounting. These 
enclosures are not weatherproof. They are intended for indoor use and to protect the electronics 
from coming in contact with external items that may cause damage or failure.  
 
The casing has a cutout in the side to allow for airflow to the sensing device to allow the 
MultiSensorsTM to measure temperature, and a screen over the opening keeps foreign materials 
out.   
 
Connectors 

A RJ-45 connector on either end of the unit allows for a simple connection of the sensor to +5 
volts and grounds on the 1-Wire® bus using cat 5E cables and a connection to the next device on 
the bus. The 1-Wire® slaves are parallel to one another, and the order they are linked does not 
require a particular order.  
 
The RJ-45 jacks will accept RJ-12 plugs as well. Pin assignments for the RJ-45 connectors are 
shown in Appendix A. 
 
NOTE: These devices are not Ethernet compatible. 
 
Temperature Considerations and ADC 

The ADC used in all MultiSensorsTM is a DS2438Z. Detailed information on this product can be 
found on the Maxim Integrated website. Because the sensing device is partially enclosed and 
mounted to the PCB, the response time to temperature changes will be relatively slow. The 
sensor should not be placed in direct sunlight, as the radiant heat will become trapped inside the 
enclosure and cause readings higher than ambient. 
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Additional Sensors 
Specification sheets for the additional sensors found in some MS products can be found in 
Appendixes C – G in the back of this manual.  
 
Barcodes 
Each MultiSensor™ has at least one barcode sticker with a serial number on it ending in a “T”. 
Some MultiSensors™ will have a second barcode sticker on it with an additional serial number 
ending in a different letter depending on the type of sensor. For example, the MS-TV will have 
one sticker with a serial number ending in “T” and another number ending with “V” on a second 
sticker.  
 
These barcodes can be scanned in order to speed up the installation process. The barcode ending 
in “T” will give information on the temperature sensor; the barcode ending in another letter will 
give information about any additional sensor used.   
 
 
Type Codes 
Type Codes and instructions on how to read the codes on 1-Wire® Viewer can be found in 
Appendix B of this manual.   
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MS-T: Temperature Sensor 
 
The MS-T measures temperature only.   
 
TEMPERATURE RANGE: -40°C to +85°C  
 
ACCURACY: ±2°C 
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MS-TH: Temperature and Humidity Sensor  
MS-TH: Temperature and Humidity Sensor 

 
The MS-TH measures relative humidity as well as temperature.  
 
TEMPERATURE RANGE: -40°C to +85°C 
 
HUMIDITY RANGE: 0% to 100% relative humidity   
 
ACCURACY: ±2°C 
 
ACCURACY: ±3.5% relative humidity 
 
RESPONSE TIME: 30 seconds in slow-moving air  
 
ADDITIONAL SENSOR (CURRENT): Honeywell  
HIH-4000  
 
ADDITIONAL SENSOR (ORIGINAL): Honeywell HIH3600 
 
 
NOTES:  

• Due to the presence a protection diode, the MS-TH uses a voltage of 4.7V instead of 
5.0V. More information on this can be found in Appendix H. 

 
• The Vcc must be sustained over 4 VDC with 5 VDC being optimal. Please see Appendix 

C for more information.  
 

• When using with a Link45 or Link12, humidity will be reported in the range of .8 VDC 
(0% humidity) and 4.07 VDC (100% humidity) 

 
• When using with a LinkTH, the readings will be converted to % humidity 

 
• The correct equation for calculating humidity from the raw sensor voltage is: 

VOUT=(4.7)(0.0062(sensor RH) + 0.16). More information can be found in Appendix H. 
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MS-TV: Temperature and Voltage Sensor 
 
The MS-TV measures DC voltage as well as temperature.  
 
TEMPERATURE RANGE: -40°C to +85°C 
  
VOLTAGE RANGE: 0 to +10 volts 
 
 
 
 
 
 
 
 
 
NOTES:  

• Voltage is measured by two 30 inch 18-gauge wires 
 

• Voltage can be sourced from any other sensor that produces a DC voltage signal in the 
range of 0 to +10 VDC 
 

• The device being measured does not need to be 1-Wire® compatible 
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MS-TL: Temperature and Light Sensor 
 
The MS-TL measures light presence as well as temperature.  

 
TEMPERATURE RANGE: -40°C to +85°C 
 
VOLTAGE RANGE: 0 to +5 volts 
 
ADDITIONAL SENSOR: PDV-P8101 
 
READOUT: “True” indicates light present. “False” 
indicates no light present.  
 
 
 
 
 
 
NOTES:  

• The maximum 5 volts is the same intensity as a 100 watt lightbulb at a distance of 6 
inches. The minimum 0 volts is the same as total darkness 
 

• There is a hole in the top of the enclosure directly over the light sensor that should be 
kept clear and face the light source to be monitored
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MS-TC: Temperature and Current Sensor 
 
The MS-TC measures current as well as temperature.   
 
TEMPERATURE RANGE: -40°C to +85°C 
 
CURRENT RANGE: 0 to +20 amps 
 
ACCURACY: ±3% (not calibrated)  
 
ADDITIONAL SENSOR: CR Magnetics 
CR3100 Series Split-Core current 
transformer 
 
 
 
 
 
 
 
 
NOTES: 

• The sensing device is a clamp-on current transformer 
 

• Shipped with 3 feet of 18-gauge wire extending from casing  
 

• Readings below 1 amp and above 20 amps will not be specified  
 

• When used with a Link45 or Link12, the output reading will be .09 VDC to 3.78 VDC 
 

• When used with a LinkTH, the output will be a three-digit number from 1.00 to 20.0 
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MS-TPS: Temperature and Static Air Pressure 
Sensor 
 
The MS-TPS measures static air pressure as well as temperature.  
 
TEMPERATURE RANGE: 0°C to +80°C 
 
FLOW RANGE: 0 – 1 LPM 
 
REQUIRED VOLTAGE: 12 volts (see notes) 
 
ADDITIONAL SENSOR: Omron D6F-P0010A 
 
 
 
 
 
 
 
 
NOTES:  

• The differential pressure for the location is read  
 

• The device needs 12VDC supplied on pins 7 and 8 of the RJ-45 to operate 
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MS-TPD: Temperature and Differential Air 
Pressure Sensor 
 
The MS-TPD measures differential air pressure as well as temperature.  
 
TEMPERATURE RANGE: 0°C to +80°C 
 
FLOW RANGE: 0 – 1 LPM 
 
REQUIRED VOLTAGE: 12 volts (see notes) 
 
ADDITIONAL SENSOR: Omron D6F-P0010A 
 
 
 
 
 
 
 
 
 
NOTES:  

• The inputs are redirected by the use of a diverter element, affecting a 180 degree 
separation of the two inputs 
 

• The inputs can be extended with flex tubing, allowing for measurements of differential 
pressure for air handling units, air conditioning systems, and so on 
 

• The device needs 12VDC supplied on pins 7 and 8 of the RJ-45 to operate 
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APPENDIX A: Pin Assignments 
 
The pin assignments listed below are viewed as looking into either jack on any MS product.   
 
The latch is on the bottom side of the jack. 

 
   
  

 

 

 

 

 

 

 

 Used with thanks to Lp for public domain image:  https://commons.wikimedia.org/wiki/File:RJ-45_TIA-568A_Left.png 

 

Pin EIA/TIA 563A 
Cable Color 

1-Wire ® Connection Notes 

1 Orange and White 5 volt return  
2 Orange +5 volts  
3 Green and White Aux return  
4 Blue 1-Wire® Data  
5 White and Blue 1-Wire® Return  
6 Green AUX (Switched +5 volts)  
7 White and Brown V+ (+12 volts)  
8 Brown +12 volts returns Ground 

 
Table 1: The wire color and connections for the EIA/TIA 568 RJ-45 cable.

Figure 1: Standard EIA/TIA 568 RJ-45 Colors 

 

https://commons.wikimedia.org/wiki/File:RJ-45_TIA-568A_Left.png
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APPENDIX B: MS Type Codes 
 
In order to identify every MS product by type, two bytes (00 and 01) are programmed into the 
product. The first byte determines the product type; the second byte can contain a variant. These 
bytes can be seen using the 1-Wire® Viewer.  
 
Bytes 0 (and possibly 1) contain a code from the table below.  
 

MultiSensorTM type codes – DS2438 User memory byte 0 (&1) 
Type Hex value Notes 
MS-T 00   
MS-TH 19 original HIH3600 humidity sensor 
MS-TH 1901 current HIH4000 humidity sensor 
MS-TV 1A   
MS-TL 1B   
MS-TC 1C   
MS-TW 1D   
MS-THW 1E   
MS-TPS 1F   
MS-TPD 20   
MS-TPM 21   
Table 2: A table showing the type code for each of the MultiSensor™ variations 

How to Read 1-Wire® Viewer  
NOTE: 
Additional information on using 1-Wire® Viewer can be found here.  
 

• Each device found on the adaptor will be listed under “Device List.” These devices will 
be listed by serial number, followed by the product number of any internal sensors found.  

 
• Select the desired sensor from the list.  

  
• Depending on the sensor, a number of tabs will appear along the top of the right-hand 

side of the screen. Select the “Memory” tab.  
 

• A field labeled “Banks” will appear beneath the top tabs. Select “User Main Memory” 
from the list provided.  

 
• Under the box labeled “Contents,” the MultiSensor’s™ type code will appear in the first 

available space, as seen in Figure Two below.  

https://www.maximintegrated.com/en/app-notes/index.mvp/id/3358
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FIGURE TWO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NOTE: For the MS-TH using the current humidity sensor, the type code will be displayed in the 
first two available spaces, as shown in Figure Three below.  
 

Figure 2: Under “Contents,” highlighted by a red box, "1D" is being displayed in the first available 
space, highlighted by a blue box. This indicates that a MS-TW has been connected. 
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FIGURE THREE 

  

Figure 3: The MS-TH's four-digit type code being displayed in the first two available places. The 
first two digits, "19," are in the first spot and the second two digits, "01," are in the second. 
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APPENDIX C: Honeywell Humidity Sensor Spec Sheet 
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APPENDIX D: PDV-P8101 Spec Sheet   
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APPENDIX E: CR Magnetics CR3100 Series Split-Core  
 

Current Transformer Spec Sheet   
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APPENDIX F: Omron D6F-P0010A Spec Sheet  
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APPENDIX G: Power 
 
Some MultiSensorsTM can operate on “parasitic power,” meaning that they use power from the 
data signal of the 1-Wire® bus with a capacitor to sustain them during the zeros. However, 
unlike most 1-Wire® devices, MultiSensorsTM have an AUX jumper. The AUX jumper is 
already set to provide Vcc when shipped from the factory. This jumper connects the Vcc line on 
the sensor directly to the power source of the serial port (via the master LINK), providing a 
constant Vcc to the sensor independent of what the line signal is doing.  
 
NOTE: If the AUX line of the master (LINK) is being used for another purpose, the jumper on 
the sensor must be removed.  
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APPENDIX H: MS-TH VOLTAGE AND ACCURACY 
 
The MS-TH uses a supply voltage of 4.7V in perfect conditions instead of 5.0V. This is not due to a design 
issue. This is due to a protection diode put into the supply for the DS2438 and HIH-4000 used in the MS-
TH in order to protect users from miswiring the product.  
 
The protection diode creates a supply voltage drop of 0.3V, giving a final supply voltage of 4.7V in 
perfect conditions. In many conditions, the supply voltage is not perfect. There may be line loss, noise, 
or a 1-Wire master that has a protection diode. If accuracy is a major concern, it is recommended to test 
the supply voltage.  
 
The HIH-4000 is ratiometric, so the output voltage is a percentage of the supply voltage. The DS2438 is 
not ratiometric, so it reports a value in the rage of 0 – 10V based on an internal voltage reference that is 
not directly related to the supply voltage. Due to this, the result changes when the supply voltage 
changes.  
 
The table below will help users to calculate the output voltage that should be received based on a given 
RH% and a Vsupply value, as well as the RH% based on a received voltage and a Vsupply value. 
 
Alternatively, the equation to calculate %RH from voltage input is as follows: 
 

%𝑅𝑅𝑅𝑅 = (( (𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉/𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉) − 0.16))/ 0.0062  

Base formula for HIH-4000 Vout=(Vsupply)(0.0062(sensor RH) + 0.16) 
Calculate Output voltage from given RH%  
Vsupply 4.700 Volts 
Input RH 50.00% % RH 
.0062*RH 0.31000000  
Add 0.16 0.470  
Multiply by Vsupply for voltage reading 2.209000 Volts 
 

Calculate %RH assuming 5.0V Vsupply  
Vsupply 4.700 Volts 
Input Voltage 2.209 Volts 
Divide by Vsupply 0.47  
Subtract 0.16 0.31  
Divide by 0.0062 for RH% 50.00% %RH 

Table 3: A table to help users calculate the output voltage based on a given RH% and a Vsupply 
value, as well as the RH% based on a received voltage and a Vsupply value. 
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Glossary of Terms 

 
A 
 
Aux jumper  
 Short length of cable used to create a temporary additional connection between terminals  
D 
  
Differential air pressure  
 Pressure measured relative to the pressure in the atmosphere around it.  
M 
 
Master 
 The machine that communicates with the sensor and controls what comes in and out 
P 
 
Parasitic power  

A device using power contained in data signals of the 1-Wire® busses, as well as a 
capacitor to keep it running during the zeros 

 
PCB  
 Printed circuit board 
R 
 
Relative humidity  

The ratio of water vapor in that air at a certain temperature to the amount of water vapor 
that the air could hold at that temperature; expressed as a percentage.  

S 
 
Slave  

Sensors that communicate with the master 
V 
 
Vcc  

Refers to voltage from a power supply connected to the “collector” terminal of a bipolar 
transistor.  

VDC 
 Volts of direct current 
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Revision History 
 
 

Date Revision  Initials 
7/11/16 • Updated RJ-45 connection information and diagrams 

• Added Appendix H  
• Updated Table of Contents 

SI 

7/28/16 • Updated product photos 
• Added revision history 
• Updated Table of Contents  
• Added version number to footer 

SI  

   

   


	List of Tables
	List of Figures
	Introduction
	Copyright Notices
	Contact Information
	Power
	Casing
	Connectors
	Temperature Considerations and ADC
	Additional Sensors
	Barcodes
	Type Codes

	MS-T: Temperature Sensor
	MS-TH: Temperature and Humidity Sensor
	MS-TV: Temperature and Voltage Sensor
	MS-TL: Temperature and Light Sensor
	MS-TC: Temperature and Current Sensor
	MS-TPS: Temperature and Static Air Pressure Sensor
	MS-TPD: Temperature and Differential Air Pressure Sensor
	Appendix A: Pin Assignments
	Appendix B: MS Type Codes
	How to Read 1-Wire® Viewer

	Appendix C: Honeywell Humidity Sensor Spec Sheet
	Appendix D: PDV-P8101 Spec Sheet
	Appendix E: CR Magnetics CR3100 Series Split-Core
	Appendix F: Omron D6F-P0010A Spec Sheet
	Appendix G: Power
	Appendix H: MS-TH Voltage and Accuracy
	Index
	Glossary of Terms
	Revision History

