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Technology Improving the Stability of Ni-Cr Alloy Film Resistance
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ABSTRACT: The work aims to obtain the alloy film with good resistance stability by changing the thickness of the film, in-
creasing the protective film and adopting the Cradient thermo treatment process. Ion beam sputtering process was used to de-
posit 160 nm and 300 nm thick alloy thin films and 200 nm thick SiO, protective films. Cradient thermo treatment process was
adopted to carry out vacuum heat treatment to thin films. The Agilent digital multimeter was used to test the resistance value
before and after heat treatment and the difference value was adopted to calculate the resistance change to study the film resis-
tance stability. Compared with the resistance change in 160 nm alloy thin film, the resistance change in 300 nm thick films be-
fore and after heat treatment respectively decreased to 2 Q from 25 Q. Compared with the resistance change in alloy thin films
without protective film before and after the heat treatment, the resistance change in the film with protective film dropped to 25 Q
from 76 Q. Compared with the direct heating process of thin film, the resistance change in the film processed by Cradient tem-
perature rising method lowered to 25 Q from 46 Q. Moreover, the resistance stability of film improved. The increase of alloy
film thickness can reduce the boundary and impurity effects of film and improve the resistance stability of thin film. Increasing
the protective film can prevent the water and vapor in the external environment from affecting the film. The Cradient tempera-
ture rising method is beneficial for the film to fully release the residual stress and improve the resistance stability of thin film.
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Fig.1 Process flow chart for making thin
film sensitive element
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Tab.1 Test schemes of different production and heat treatment processes

Heat treatment process

) Manufacturing process
Serial number

Heat annealing Heat preservation

Film thicknes/nm Protective film Temperature/'C Time/h Temperature/C Time/h
1 160 380 3
2 160 250 1 380 3
3 160 SiO, 380 3
4 160 SiO, 250 1 380 3
5 230 SiO, 250 1 380 3
6 300 380 3
7 300 250 1 380 3
8 300 SiO, 380 3
9 300 SiO, 250 1 380 3
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Tab.2 Average variation of resistance in samples with dif-
ferent fabrication and heat treatment processes

Serial Sample Resistance value/Q

number number Rix Ry, AR
1 1~5 2918 3015 97
2 6~10 2983 3059 76
3 11~15 2917 2963 46
4 16~20 2933 2958 25
5 21~25 3116 3127 11
6 26~30 2899 2877 22
7 31~35 2992 2998 6
8 36~40 2888 2885
9 41~45 2868 2866 2
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Fig.2 Surface morphology of 300 nm thick film
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