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Electrical Characteristics and Fabrication of NiCr/NiCrSi Alloy Film for
High Precision Thin Film Resistors
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Abstract

In order to acquire fundamental informations to fabricate high precision thin film resistors,
NiCr/NiCrSi alloy films were prepared using Ni and Cr targets. Effect of composition on the electrical
properties of the NiCr/NiCrSi alloy film were then investigated. Considering the effect of Si doping on
the electrical and material characteristics, the lower TCR (temperature coefficient of resistance) values
could be achieved for samples with Ni/Cr ratio of 0.8~15 (in a range of relative higher specific
resistivity and Cr composition of 40 wt%~55 wt%) and with Si doping. Consequently, the sample
prepared using a DC power showed a good TCR of -25 ppm/*C, which implies that increase of
specific resistivity and decrease of TCR would be achieved more efficiently not for Ni-Cr binary
material but for Si doped Ni-Cr ternary material, and not using RF power but using DC power in the
sputtering process.
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Table 1. Variable composition ratio with RF.

Power (Y+9] W) Composition (99 wt%)
Ni Cr Ratio Ni Cr Ratio
100 100 1.00 56.49 4351 1.47
100 140 0.71 46,25 53.75 0.97
100 250 0.40 29.41 70.59 0.47
100 300 0.33 28.01 71.99 0.44
100 350 0.29 23.34 76.66 0.34
150 200 0.75 49,45 50.55 1.10
150 300 0.50 39.82 60.18 0.75
200 150 1.33 64,62 35.38 2.06
200 250 0.80 51,97 48,03 1.22
200 300 0.67 45.37 54,63 0.94
200 350 0.57 41.45 58.55 0.80
250 100 2.50 79.3 20.7 4.32
300 150 2.00 74.67 25.33 3.33
350 100 3.50 85.03 14.97 6.41
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