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Behavior of the Temperature Coefficient of Resistance at Parallelly Connected Resistors
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Absract: In this paper, we discuss the fabrication of metal aloy resistors. We connected them in paralel to estimate
their resistance and temperature coefficient of resistance (TCR). The fabricated resistors have different resistances, 5 and
10 Q and different TCRs, 50 and 200 ppm/°C. Each resistor was confirmed to have the correct atomic composition
through the use of energy dispersive X-ray (EDX). The resistors electrical properties were confirmed by measuring
resistance and TCR. The resistance and TCR of the resistors connected in parallel were estimated through the increase
in resistance due to the increase in temperature, and were compared with the measured values. We are confident that
this TCR estimation technique, which uses the increase in resistance due to temperature, will be very useful in designing

and fabricating resistors with low and stable TCR.
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Table 1. Resistor samples with various resistances and TCRs.

TCR [ppm/T] R [Q] Composition [wt%]
5
50 Cu-12Mn-2Ni
10
5
200 25A1-20Cr-Fe
10

(b)

200 ppr/C fer

EDX Results
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Inspection Points

Fig. 1. EDX analysis for metal alloy resistors;, (a) 50 ppm/°C
(Cu-12Mn-2Ni) and (b) 200 ppm/°C (25Al-20Cr-Fe).
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Fig. 2. Resistance for the resistor samples fabricated.
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Fig. 3. Temperature coefficient of resistance for the resistor

samples fabricated.
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Fig. 4. Resistance for the paralel combinations of (@) 1 Q &
50, (b)50& 100, and (c) 10 Q & 1 Q resstors.
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Fig. 5. Temperature coefficient of resistance of the pardlel
combination for the resistors fabricated.
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Table 2. Estimated and measured TCRs.
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Sample
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