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Features 

• Negative common-mode range handling 

for grounded thermocouples (-1.5 - 6V) 

• Available for J and K type 

thermocouples 

• Cold-junction compensated 

• Protected for high humidity 

environments 

• Wide supply voltage range (7-26V) 

• 0-5V output, 4mV / °C output 

• +/- 3°C initial accuracy 

• -250-1000°C Temperature range 

• Ttc = ((Vout –1.0V) / 0.004)°C 

(see below for nonlinearity information) 

• Mini thermocouple connectors 

standard, other options available upon 

request 

• 5” stub harness for power and output 

• Mounting flange for direct mounting 

• Small 2.33” x 4.33” footprint 
• RoHS compliant 

 

Applications 

• Automotive data acquisition (EGT, etc) 

• Racing instrumentation 

• Industrial and Chemical applications 

• Research instrumentation 

• Oven temperature measurements 

• Brewing 

 

Description 

FDQ-10001 analog thermocouple amplifier 

modules are designed to convert very low 

voltage signals from J- and K-type 

thermocouples to a highly-linear, 0.004V/°C 

output with a 1.0 V offset (0°C = 1V output). 

The output signal can be read by a 

multitude of standard measurement 

devices, including digital multimeters, data 

acquisition systems, or even analog input 

on an Arduino.  

 

The standard output signal range of 0-5V 

covers a -250°C - 1,000°C temperature 

range with both J- and K-type 

thermocouples. To get the best accuracy 

across an extended operating range, non-

linearity correction may be desirable. 

Temperature correction tables are available 

in this document to enable this.  

 

The wide, 7-26V DC supply voltage range is 

designed to support a wide variety of 

applications, from racing and automotive 

projects to industrial temperature 

measurement. See Table 1 for the 

optimized operating range for the different 

sensor options. 

 

 
 

 

 

 
In addition, analog filtering is included to 

remove unwanted EMI on the input stage of 
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the conditioner. Common mode filtering 

with a cutoff frequency of 1 kHz is included, 

as well as 50 Hz differential signal filtering. 

For fault detection, an open input results in 

an output signal that floats high.  

 

 
 

Performance Characteristics 

The FDQ-10001/X devices are designed to 

output a linear signal based on an input 

from J-Type or K-Type thermocouples and 

include cold-junction compensation. 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 3 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 straightforward and 

calculated based on output voltage with the 

formula: 

 

Ttc = ((Vout – 1.00) / 0.004)°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. Often, reference measurements or 

applications where difference between two 

temperatures are what is important meet 

this definition. 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: Mech Drawing (Top View) 

 

 

Appendix 2: Mech Drawing (Side View) 
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Appendix 3: Wiring 
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Revision History 

 

Date Author Notes 

4/1/2019 J. Steinlage Original release 

6/1/2020 J. Steinlage 

Update mechanical 

data, wire colors. 

 


