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The electrical properties of Ni/Cr/Si thin film with sputtering
process parameters
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Abstract - In this work, we have fabricated thin film resistors using the DC/RF magnetron sputter of

51wt%Ni-41wt2%Cr-8wt2%S1 alloy target and studied the effect of the process parameters on the electrical properties. In
fabrication process, sputtering power, substrate temperature and annealing temperature have been varied as controllable
parameters. TCR decreases with increasing the substrate temperature, but TCR increases over 300 [C]. The films are
annealed to 400 [C] in air atmosphere, TCR increases with increasing the annealing temperature. The resistivity was 172
[uQ - cm] and 209 [uQ - cm] for the RF and DC as a sputtering power sources, respectively. Also, TCR was -52 [ppm
/C] and -25[ppm/CJ]. As a results of them, it is suggested that the sheet resistance and TCR of thin films can be
controlled by variation of sputter process parameter and annealing of thin film.
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Table. 1 Sputtering conditions

Parameter condition
Substrate Temp(C) 25 ~ 300
DC Power (W) 250 ~ 550
Pressure (mTorr) 5~ 25
Ar Gas Flow (sccm) 30 ~ 60
O2/(Ar+QOy) 0~ 3

Annealing Temp(C)  150~400 ( Air, N2 )
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Fig. 4 TCR as a function of substrate temperature.
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