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Features 

 Outputs temperature in float-type data format 
 About than 14x faster execution than stock Thermistor component 

(formula-based) 
 Improved output accuracy (0.001 C typ.)  
 

 

 

General description 
The myThermistor component calculates thermistor temperature using Steinhart-Hart 

equation [Ref. 1]. Component provides API functions that return temperature value directly 

from thermistor resistance or from pair of voltages measured across reference resistor and the 

thermistor. 

 

Functionality of the component is similar to the Cypress stock Thermistor Calculator (formula-

based). It differs by providing higher accuracy (approx. 0.001 C), about 14x times faster 

execution speed, and output temperature values are returned in float-type format (no 

rounding or 100x scaling factor applied).   

 

Steinhart-Hart formula fits thermistor table data using fitting function: 

1

𝑇
= 𝐴 + 𝐵 log(𝑅) + 𝐶 (log(𝑅))3 

where T- thermistor temperature (K), A, B and C – Steinhart-Hart coefficients, R-thermistor 

resistance (Ohms), and log() is a natural logarithm function. Performance improvement has 

been achieved by code optimization and by replacing standard log(x) function with fast log(x) 

approximation [Ref. 2].  

 

When to use myThermistor Calculator 

Component was developed for calculation of temperature for use in PID control of thermo-

electric cooler (TEC) with temperature stability of better than 0.01 C and fast response. 

Component can be used as a direct replacement of Cypress stock Thermistor Calculator when 

wide temperature range, accuracy and execution speed are important. 

Fast Thermistor Calculator 
0.0 
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Input-output connections 
This is software component and doesn’t have any input or output connections.     

 

Parameters and Settings 

Basic dialog provides following parameters and settings: 

 
 

Reference Resistor 

The Reference resistor is connected to the thermistor, as shown in the symbol. Ideally, the 

value of the reference resistor should be equal to the value of the thermistor at the middle of 

the temperature range required.  

Range = 1Ω to 1MΩ (default 10000). 

Steinhart-Hart coefficients 

Component requires manual input of the Steinhart-Hart (SH) coefficients THA, THB and THC for 

the thermistor. Default values for SH coefficients provided for NTC thermistor TS-91 from TE 

Technology, Inc. [Ref. 3]. The SH coefficients are specific for the thermistor material used and 

can be obtained either from manufacturer’s datasheets or calculated from calibration tables 

using SH calculators.  For example, free online tool provided by Stanford Research Systems (SRS 

Thermistor Calculator) allows calculation of SH coefficients using 3-point equations [Ref. 4, 5]. 

More advanced tool is provided by Cypress, calculates SH coefficients by fitting the entire 

temperature-vs-resistance table [Ref. 6].  

http://www.thinksrs.com/downloads/programs/Therm%20Calc/NTCCalibrator/NTCcalculator.htm
http://www.thinksrs.com/downloads/programs/Therm%20Calc/NTCCalibrator/NTCcalculator.htm
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Do not rely on the default values of SH coefficients supplied with the component (unless using 

it with TS-91 thermistor). Your thermistor is most likely different, and therefore, shall require its 

own SH coefficients. Read your thermistor datasheet and calculate SH coefficients using online 

calculator. 

Figure 1. Screenshot of the online SRS Thermistor Calculator 

 

 

 

   

Application Programming Interface 

Function Description 
float myThermistor_GetResistance 

(int32 vReference, int32 vThermistor) 
Function returns the resistance (Ohms), based 
on the digital values of the voltages across 
reference resistor and the thermistor. 

float myThermistor_GetTemperature 

(float R_th) 
Function returns the temperature in C, based 
on the thermistor resistance value (Ohms). 

 

 

http://www.thinksrs.com/downloads/programs/Therm%20Calc/NTCCalibrator/NTCcalculator.htm
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float myThermistor_GetResistance (int32 vReference, int32 vThermistor) 

Description:  The digital values of the voltages across the reference resistor and the 

thermistor are passed to this function as parameters. The function returns the 

resistance, based on the voltage values.  

Parameters:  vReference is the voltage across the reference resistor. vThermistor is the 

voltage across the thermistor. The ratio of these two voltages is used by this 

function. Therefore, the units for both parameters must be the same.  

Return Value: The return value is the resistance across the thermistor. The return type is float. 

The value returned is the resistance in Ohms. 

  

float myThermistor_GetTemperature(float R_th) 

Description:  The value of the thermistor resistance is passed to this function as a parameter. 

The function returns the temperature, based on the resistance value.   

Parameters:  R_th is the resistance across the thermistor in Ohms.  

Return Value:  The return value is the temperature in degrees C.  

 

 

Sample Firmware Source Code 

Test demo project (“myThermistor_demo”) is provided together with the component, showing 

component performance and accuracy. In this example, thermistor temperature is estimated 

from the resistance in the range from Rmin to Rmax in small steps, and estimation error is 

calculated against exact SH formula. Program uses USBUART to report calculation speed 

(measured in elapsed CPU ticks), high and low deviations, RMS and mean for the entire range 

between Rmin and Rmax. Temperature estimation error (RMS) is about 0.001C. It only takes 

1100 CPU cycles to compute the temperature (46 usec at 24 MHz CPU speed). 
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Figure 2. Screenshot of the demo project terminal output 

 

Resources 

Component is implemented entirely in firmware. It does not consume any other PSoC 

resources. 

 

Performance 

The performance of the have been gathered using PSoC5LP, CPU speed of 24 MHz, with the 

associated compiler configured in Debug mode. These numbers should be treated as 

approximations and used to determine necessary trade-offs. 

parameter Stock Thermistor 1) myThermistor units 

Thermistor TS-91, Range 0-50C (from Rmin=3602 to Rmax=33660 with step 0.1) 

Speed 16024 1103 CPU ticks 

HI deviation 0.0156 0.0016 C 

LO deviation -0.0050 -0.0014 C 

RMS 0.0036 0.0008 C  

mean 0.0011 0.0001 C 
1) formula based 
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Component Changes 

Version Description of changes Reason for changes/impact 

0.0 Version 0.0 is the first beta release of the 
myThermistor Calculator component 
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