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Absgract: In this study, we fabricated plate-type shunt resistors with thermal stability by parallelly connecting metal alloy
plates with positive temperature coefficient of resistance (TCR) and carbon nanotube (CNT) plates with negative TCR.
The metal aloy plates, which were prepared by alloying Cu and Mn with a composition of 91 wt% of Cu and 9 wt%
of Mn, showed around 800 ppm/°C of TCR, and the CNT plates prepared from the CNT solution by using the vacuum
filtration method showed around —800 ppm/°C of TCR. The shunt resistor that was fabricated by stacking metal aloy
plates and CNT plates in this work showed about 46.93 ppm/°C of TCR. Therefore, we conclude that a shunt resistor
with low TCR can be realized by simply adjusting the TCR of the metal aloy only, because the TCR of the CNT plate

has an identical value.
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Table 1. Fabrication conditions of the MWCNT paper.

Process Conditions
Step 1  Bath sonication 3h
Step 2 Probe sonication 3h
Step 3 Stirring 450 rpm, 24 h
Step 4  Filtering
Step 5 Oven drying 80C, 1 h
Step 6  Curing 160C, 1 h
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Fig. 1. Fabrication process and stack gtructure of the hybrid resistor.
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Table 2. Resistance and TCR data.

Cu/Mn aloy plate MWCNT paper
R TCR R TCR
No. . No. o
[m<] [ppv/ C] (<] [ppm/C]
M1 7.852 818.55 C1 233 -799.12
M2 7.862 819.66 c2 2.58 -763.25
M3 7.355 824.28 C3 215 -755.11
M4 7.356 819.56 c4 234 -788.85
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Fig. 2. Resistance with temperature change of the MWCNT paper.
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Fig. 3. Resstance with temperature change of the CW/Mn dloy plae.
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Fig. 4. TCR measured from the MWCNT paper, the Cu/Mn
aloy plate, and the Hybrid resistor.
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