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  Converts resistance to temperature , Cu53 

 

Figure 1 – Symbol 

Inputs Data type Description Range 

R, Ohms Float Resistance value 41.71-93.64 

Wires, Ohms Float Resistance value of connecting wires * 

Outputs Data type Description Range 

t, °C float Conversion Result -50.0-180.0 

 
error 

 
int 

Conversion Error: 
0 – normal 

1 – input impedance below range 
2 – input impedance above range 

 
0-2 

*- measured when connected 

Description of how the macro works 

The macro allows you to: 

1. When applying a variable containing a resistance value in ohms to the input, obtain the temperature value in °C at 

the output, in accordance with the table NSKH TSM Cu53, for W100=1.426 (α=0.00426) according to GOST 6651-59. 

2. With a significant length of connecting wires, when their resistance can introduce an error into the measurement 

result, it is possible to compensate for this resistance by supplying its value to the input of the R wire. 

Structure of macro 

The macro is an interpolation equation for a copper RTD with a temperature coefficient of resistance α = 0.00426 °C-1. 

The block diagram of the macro is shown in Fig. 2 

In the temperature range from -50 °C to 180 °C, the approximate inverse function, which allows calculating the 

temperature from the resistance of the vehicle, is as follows: 

 

Where 

t – temperature at the macro outlet, °C; 

Rt – resistance at the macro input, Ohm; 

R0 – nominal resistance at 0 °C, Ohm; 

A = 4.26·10-3 °C-1. 
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Figure 2. 

 

 

°С R,ohm °С R, Ohm °С R, Ohm °С R, Ohm °С R, Ohm 

-50 41,71 0 53,00 50 64,29 100 75,58 150 86,87 

-45 42,84 5 54,13 55 65,42 105 76,71 155 88,00 

-40 43,97 10 55,26 60 66,55 110 77,84 160 89,13 

-35 45,10 15 56,39 65 67,68 115 78,97 165 90,25 

-30 46,23 20 57,52 70 68,81 120 80,09 170 91,38 

-25 47,36 25 58,65 75 69,93 125 81,22 175 92,51 

-20 48,48 30 59,77 80 71,06 130 82,35 180 93,64 

-15 49,61 35 60,90 85 72,19 135 83,48   

-10 50,74 40 62,03 90 73,32 140 84,61   

-5 51,87 45 63,16 95 74,45 145 85,74   
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Example of work 

A resistance value of 80.58 Ohms is supplied to the macro input, the measured resistance of the wires connecting the 

thermal resistance to the analog input turned out to be equal to 5 Ohm, this value must be supplied to the input of 

the R wire. The macro compensates for the cable resistance and at the output we obtain a temperature value of 100 

°C, which corresponds to a resistance value of 75.58 Ohms. 

If the value of the input resistance supplied to the input of the macro goes beyond the resistance range of the 

corresponding vehicle characteristic, the macro will generate an error. If error=1, then the resistance is below the 

range (for example, the sensor has broken). If error=2, then the resistance is above the range (for example, the 

contact at the junction of the sensor leads has deteriorated). If the error value is error>0, the temperature output 

stores the last calculated value from the range. 

 

Figure 3. Example of work 
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