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Electrical stability of Cr Si-Ni resistive films in
acidic and alkaline aqueous solutions
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Abstract: CrStNi resistive films were prepared by magnetron sputtering. Electrical properties stability and long-

term reliability of the films in 0. l mol/ L HCl and 0. 1 mol/ L NaOH aqueous solutions were investigated, which sim-

ulated acidic and alkaline environments. The results reveal that the nanocrystalline films by annealing at 500 C in

acidic

alkaline environments at 25 C. After immersing the films in two solutions for 240 h, the relative resistance change

environments present much more excellent electrical stability and good long-term reliability than the films in

( AR/R) of the films is 0. 96% and 3.31%, respectively. The electrochemical measurements and AES results indir

cate that the surface of the films can both form a dense and stable SiO2 protective layer in acidic and alkaline solu-

tions,

and that the passive film in acidic environments exhibits much more protective effects on the films than that in

alkaline environments.
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Table 1 Deposition conditions of Cr-Si-Ni films

Deposition parameter Value
Base pressure/ Pa 2.7x 1073
Work pressure/ Pa 0.51
DC power/ W 700
Argon flow rate/ (mL * min~!) 38

Cr17SisoNi3
(380 mm x 127 mm X 10 mm)

Al03 bar
(d3.5mmx 10 mm)

Target/ mm

Substrate/ mm

Pro-sputtering time/ min 15
Deposition time/ min 75
Thin film thickness/ nm ~ 150

Fz 2 PURAE ALOs FEJE LAY Cr Sk NI B B BHAE A1 TCR
Table 2 Electrical resistance and T CR of
Cr-StNi films deposited on Al2Os bar substrate

CrSrNi film R/ Q TCR/ (107K~ 1)
As depostied 180~ 210 - 3377- 296
Annealed at 500 C 390410 - 17— 48
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Fig. 1 Schematic of immersion testing apparatus
1 —Samples; 2 —Wire; 3 —Container;
4 —Corrosion solution; 5 —Water bath;

6 DC electrical bridge
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Fig.2 AR/R as function of
immersion time for CrSrNi films in

acidic and alkaline solutions at 25 C
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Fig. 3 Potentiodynamic polarization curves of
Cr-SrNi films in acidic and

alkaline solutions at 25 C
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Fig. 4 Auger depth profiles of

CrSrNi films after polarization in

acidic and alkaline solutions
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Fig. 5 SEM morphology of

annealed Cr-St Ni film
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Fig. 6 SEM morphologies of Cr-SrNi films after
immersion for 240 h at 25 Cin
0. 1 mol/ L HCI solution( a)
and 0. 1 mol/ . NaOH solution(b)
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