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Features 

• Available for J and K type 
thermocouples 
(K std, J upon request / 1 week lead) 

• Cold-junction compensated 

• Wide supply voltage range (5-32V) 

• 0-5V or 0-10V output (max range) 

• +/- 3°C initial accuracy 

• Measures full range of thermocouples 
(K: -260-1380°C; J: -180-1200°C) 

• Ttc = ((Vout – 2.05) / 0.005)°C 
(see below for nonlinearity information) 

• Mini thermocouple connectors 

• Screw blocks for power and output 
signals 

• LED indicators for power supply status 

• 4 mounting holes sized for 4-40 screws 

• Small 1.7” x 2.77” footprint 

• RoHS compliant 
 
Applications 

• Automotive data acquisition (exhaust, 
coolant, brakes, etc) 

• Industrial instrumentation 

• Oven temperature measurements 

• Home brew setups 

• Celsius thermometer 

• Full range of hobby projects 

• 5V supply range allows use with Arduino 
power source 

• Build a reflow oven or kegerator! 
 

Description 

The SEN-30101K1/J1 series are analog 

thermocouple amplifier devices based on 

the AD849x series from Analog Devices, 

successor of the AD597. These quad-

channel thermocouple boards convert very 

low voltage signals from K and J-type 

thermocouples to a highly-linear, 0.005V/°C 

output with 0V or 2.05V offset (0°C = 0V or 

2.05V output) that is cold-junction 

compensated. The output signal can be 

read by a multitude of standard 

measurement devices, including digital 

multimeters, data acquisition systems or an 

analog input on an Arduino (with input 

range limiting). See Appendix for 

application info. 

 

The standard output signal range is within 

0-10V that covers the entire standard 

operating range of the different 

thermocouples (K: -260–1380°C; J: -180–

1200°C), with correction tables available to 

accommodate non-linearity at very low and 

very high temperatures. The wide supply 

voltage range is  

 
designed to support a wide variety of 

applications, from hobbyist projects 

(Arduino, homebrew) to automotive and 

industrial temperature measurement. See 

Table 1 for the optimized operating range 

for the different sensor options. 
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In addition, analog filtering is included to 

remove unwanted EMI on the input stage of 

the conditioner. Common mode filtering 

with a cutoff frequency of 1 kHz is included, 

as well as 50 Hz differential signal filtering. 

Included in the input stage is a 1 MΩ 

resistor that is connected to the negative 

input line. This is to minimize any common-

mode voltage without injecting any 

additional measurement errors.  

 

 

 

Performance Characteristics 

The SEN-30101/XX devices are designed to 

output a linear signal based on an input 

from J-Type or K-Type thermocouples. This 

is accomplished by the integration of an 

operational amplifier and cold-junction 

compensation within the AD849x series ICs. 

As a result, the output of the SEN-30101/XX 

can be approximated as linear over a 

specified window, with degradation of the 

estimate outside of this window. See Table 

2 for details.  

 

As such, one of two methods should be 

used to handle the output voltage from the 

sensors. The method chosen will depend on 

linearity accuracy requirements as well as 

the required operational range of the input 

signal. Absolute accuracy is separate from 

the linearity accuracy, and can be found in 

Table 4.  

 

In one application example, if a +/- 2°C 

linearity accuracy is acceptable and the 

sensing application will stay within the 

windows shown in Table 2, temperature 

conversion is straight forward and 

calculated based on output voltage with the 

formula: 

 

Ttc (10V) = ((Vout – 2.05) / 0.005)°C  

Ttc (5V) = Vout / 0.005°C 

 
This formula applies for both J-Type and K-

type sensors. This formula is also fitting for 

applications with less stringent linearity 

accuracy requirements and wider operating 

ranges. See Figure 1 for accuracy and Figure 

2 for sensor response across the input 

temperature operating range. 

 

If linearity accuracy provided by the formula 

in the previous example is not acceptable, 

there is an alternative method that corrects 

for linearity error. Specifically, correction 

tables can be used to correct the high-order 

non-linearity across the sensor’s operating 

range. See Table 5 for this information 

(calculated based on Analog Devices AN-

1087). This correction is directly related to 

the high-order  

response characteristics of the respective 

thermocouples. 
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Appendix 1: Mechanical Drawing 
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Appendix 2: Application Information 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 3: Power Indicators 

 

 

 

 

 

 

 

 

  

  

Temperature 
outputs: 0-10V  
output range. 
Linear output with  
Temperature 
0.005V/deg C 
2.05V = 0 deg C 
T(deg C) = (Vout-2.05)/0.005 
 

TC
0 

+ 

 - 
 

TC
1 

+ 

 - 
 

TC
3 

+ 
 - 

 

TC
2 

+ 
 - 
 

Power Connector 
(5-32V input, 
protected) 

+ 
 - 
 

 

Analog voltage  
output 
connector 
(PH0-size  
screw 
terminals) 

Thermocouple Inputs 
(mini connectors, 
polarity  
Marked on connector) 

  

Analog Power 
LED (green) 
 

Supply Power 
LED (orange) 
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Appendix 3: Connection to DataQ-149 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


