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Electrical Properties of Temperature Coefficient of Resistance and Heat Radiation
Structure Design for Shunt Fixed Resistor
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Abstract: In this study, we designed the temperature coefficient of resistance (TCR) and heat radiation properties of
shunt fixed resistors by adjusting the atomic composition of a metal alloy resistor, and fabricated a resistor that satisfied
the designed properties. Resistors with similar atomic composition of copper and nickel showed low TCR and excellent
shunt fixed resistor properties such as short-time overload, rated load, humidity load, and high temperature load. Finaly,
we expect that improved sensor accuracy will be obtained in current-distribution-type shunt fixed resistor for 10T sensors
by designing the atomic composition of the metal aloy resistor proposed in this work.
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Table 1. Composition of the metal alloys.

Composition (wt%)

Alloy

Cu Ni
Cu-5Ni 95 5
Cu-10Ni 90 10
Cu-20Ni 80 20
Cu-45Ni 55 45
Cu-65Ni 35 65
Cu-85Ni 15 85
Cu 100 wt%e} Ni 100 wt%s= AlZoA A5ty Tt
712 249 Cu 100 wt%o] Nig ZtzF 5, 10, 20,
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Fig. 1. Resistance measurement results for the sample structure.
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Fig. 2. Resstance change with temperature for the film type resistor.
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Fig. 3. Resgance change with temperature for the wire type resigtor.

—&— Film type
—i— Wire type|

T.C.R(ppm/C°)

Ni content(%)

Fig. 4. TCR changes with the Ni concentration in the aloy
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Fig. 5. Temperature change due to short-time overload for the

film type resistor.
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Fig. 6. Temperature change due to short-time overload for the

wire type resistor.
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Fig. 7. Results of resistor long-term environmental test.
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Table 2. Rated power determination test of resistor.

Rated power 1w *2W* 3w 4w
ST.O OK OK OK FAIL
Load life OK OK FAIL FAIL
Rated load OK OK OK OK
Humidity load OK OK OK OK
High temp. load OK OK FAIL OK
Atmos. cond. OK OK OK OK
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