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Gradational Double Annealing Process for Improvement of
Thermal Characteristics of NiCr Thin Films
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Abstract

NiCr thin film was deposited by DC magnetron sputtering on Al:0s/Si substrate with NiCr (80:20)
alloy target. NiCr thin films were annealed at 300 C, 400 C, 500 C, 600 C and 700 C for 6 hr in H
after annealing at 500 C for 6hr in air atmosphere, respectively. To analyze NiCr thin film properties,
the changes of its micro structure were investigated through field emission scanning electron
microscope (FESEM). X-ray photoelectron spectroscopy (XPS) was used to analyze a surface of NiCr
thin film. Resistance of NiCr thin film was measured by 4-point probe technique. The generated heats
were measured by infrared thermometer through the application of DC voltage (5 V/12 V). NiCr thin
film treated by gradational double annealing process had uniform and small grains. Maximum
temperature generated heat by NiCr micro heater was 173 C. We expect that our results will be a
useful reference in the realization of NiCr micro heater.
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Table 1. Deposition condition of NiCr thin films.
Parameter Condition
Substrate Al03/Si-Substrate
Target NiCr(80:20) alloy target
Vacuum 8.0x10° Torr
Ar Gas 50 sccm
DC Power 450 V, 50 mA
Rotate(Sub.) 15 rpm
Deposition Temp. at room-temperature
Deposition Time 45 min
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Fig. 1. Pattern of NiCr thin film heater.
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Fig. 2. FESEM surface images for NiCr thin films; (a) annealed at 500 C for 6 hr in Air and followed
annealing for 6 hr in H> at (b) 300 C, (¢) 400 T, (d) 500 C, (e) 600 C, and (f) 700 C.
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Fig. 3. XPS spectra of NiCr thin films;(a)
narrow scan of Ni 2p, (b) narrow scan
of O 1s, and (c¢) narrow scan of Cr 2p.
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Fig. 4. Atomic concentration for NiCr thin films

as function of etching tim.; The samples
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(¢) 600 C for 6 hr in H after annealing
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Fig. 5. Resistance variation of NiCr thin films

as a function of annealing temperature.
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Table 2. Thermal characteristics of NiCr thin
film heater.

400°C 500°C 600°C
Resistance 62 ohm 17 ~29 ohm 52 ohm
5V X 0.16~0.24A X
12V X 0.30~0.39A X
Sample SW°C
Resistance 17 ohm
Power 5 volt 12 volt
Current (1) 0.24 A 0.39A
Time (sec) Temperature (°C) Temperature (°C)
0 55 138
20 61 165
40 62 169
60 63 173
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