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Platinum Resistance Thermometry: 
Resistance vs Temperature Relationship, Tolerances, Connection Schematics, Measuring Circuits  
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for Platinum Resistance Thermometer Detector Elements                                                                                                                                                                                    38.5 Ohm Fundamental Interval
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There are generally four types of wiring schematics available as shown below for each element.

As per IEC 60751

Typical Connection Schematics for 2, 3 and 4 wire Lead 
Configuration for Resistance Thermometer Detectors

Temperature / Resistance Relationships of 
Platinum Resistance Thermometers

The temperature/resistance relationships that should be used are as follows: 
For the range –200°C to 0°C: Rt = R0 [1 + At + Bt 2 + C(t –100°C) t 3] 
For the range of 0°C to 850°C: Rt = R0 [1 + At + Bt 2] 
For the quality of platinum commonly used for industrial resistance 
thermometers, the values of the constants in these equations are: 
A =   3.9083 x 10–3 °C–1 
B = –5.775 x 10–7 °C–2 
C = –4.183 x 10–12 °C–4 

For resistance thermometers satisfying the above relationships, the 
temperature coefficient a, defined as: 

a  =  
R100 – R0  

has the value 0.003 85°C–1 
 100 x R0 

where 
R100 is the resistance at 100°C; R0 is the resistance at 0°C. 
(For calculation purposes it is useful to use the exact value of 0.003 850 55°C–1.)

                                                                                     Tolerance 
                                                                                      IEC 60751 
    Temperature                             Class A                                                  Class B 
             °C 
                                            ± °C                      ± Ohms                     ± °C                     ± Ohms 
           –200                         0.55                          0.24                         1.3                          0.56 
           –100                         0.35                          0.14                         0.8                          0.32 
                 0                         0.15                          0.06                         0.3                          0.12 
             100                         0.35                          0.13                         0.8                          0.30 
             200                         0.55                          0.20                         1.3                          0.48 
             300                         0.75                          0.27                         1.8                          0.64 
             400                         0.95                          0.33                         2.3                          0.79 
             500                         1.15                          0.38                         2.8                          0.93 
             600                         1.35                          0.43                         3.3                          1.06 
             650                         1.45                          0.46                         3.6                          1.13 
             700                            –                              –                            3.8                          1.17 
             800                            –                              –                            4.3                          1.28 
             850                            –                              –                            4.6                          1.34

°C/°F  
Conversion 
Table 
 
Conversion Method 
 
° C = 

( °F – 32)
 

               1.8 
 
° F = 1.8 °C + 32

°C 
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–34 
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–19 
–18 
–17 
–16 
–15 
–14 
–13 
–12 
–11 
–10 
–  9 
–  8 
–  7 
–  6 
–  5 
–  4 
–  3 
–  2 
–  1

°F 
 

–40.0 
–36.4 
–32.8 
–29.2 
–25.6 
–22.0 
–18.4 
–14.8 
–11.2 
–  7.6 
–  4.0 
–  2.2 
–  0.4 
+  1.4 

3.2 
5.0 
6.8 
8.6 

10.4 
12.2 
14.0 
15.8 
17.6 
19.4 
21.2 
23.0 
24.8 
26.6 
28.4 
30.2
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0 
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2 
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12 
13 
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17 
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20 
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23 
24 
25 
26 
27 
28 
29
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+ 32.0 
33.8 
35.6 
37.4 
39.2 
41.0 
42.8 
44.6 
46.4 
48.2 
50.0 
51.8 
53.6 
55.4 
57.2 
59.0 
60.8 
62.6 
64.4 
66.2 
68.0 
69.8 
71.6 
73.4 
75.2 
77.0 
78.8 
80.6 
82.4 
84.2
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+ 30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
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45 
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47 
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49 
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95
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87.8 
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95.0 
96.8 
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100.4 
102.2 
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105.8 
107.6 
109.4 
111.2 
113.0 
114.8 
116.6 
118.4 
120.2 
122 
131 
140 
149 
158 
167 
176 
185 
194 
203
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+ 100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245
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239 
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257 
266 
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284 
293 
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311 
320 
329 
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347 
356 
365 
374 
383 
392 
401 
410 
419 
428 
437 
446 
455 
464 
473

°C 
 

+ 250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395

°F 
 

+ 482 
491 
500 
509 
518 
527 
536 
545 
554 
563 
572 
581 
590 
599 
608 
617 
626 
635 
644 
653 
662 
671 
680 
689 
698 
707 
716 
725 
734 
743

°C 
 

+ 400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950

°F 
 

+ 752 
761 
770 
779 
788 
797 
806 
815 
824 
833 
842 
851 
860 
869 
878 
887 
896 
905 
914 
923 
932 

1022 
1112 
1202 
1292 
1382 
1472 
1562 
1652 
1742

°C 
 

+ 1000 
1050 
1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1900 
1950 
2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 
2400 
2450

°F 
 

+ 1832 
1922 
2012 
2102 
2192 
2282 
2372 
2462 
2552 
2642 
2732 
2822 
2912 
3002 
3092 
3182 
3272 
3362 
3452 
3542 
3632 
3722 
3812 
3902 
3992 
4082 
4172 
4262 
4352 
4442

These equations are given as the basis for the temperature/resistance tables as shown above and are based 
on the International Temperature Scale of 1990 (ITS-90) and IEC 60751. They are not intended to be used for 
the calibration of individual sensors. The resistance values specified by the above equations do not include 
resistance of the leads between the sensing resistor and its terminations.

2 wire 3 wire 4 wire 4 wire blind loop


