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Abstract

Thin-film platinum resistor temperature sensors were fabricated on alumina ceramic substrates
using MEMS (Micro-Electro-Mechanical Systems) technology, and the thin-film platinum resistors
were subjected to annealing treatments at different temperatures and durations. The results show
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that the Temperature Coefficient of Resistance (TCR) of the thin-film platinum resistor reaches a
maximum value of 3654 ppm/°C after annealing at 1000°C for 1 h. Additionally, the linearity and
uniformity of the samples are significantly improved after annealing. With the increase of annealing
temperature, the size of platinum grains increases continuously, and the pits and holes on the film
surface are gradually “repaired”. After annealing, the microstructure of the film transforms from a
loose fibrous structure to an equiaxed crystalline structure, and the grains tend to grow preferen-
tially along the [111] crystal orientation. This transformation reduces the resistivity and improves
the TCR of the platinum thin film.
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Figure 1. Fabrication process flow of thin-film platinum resistors
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Figure 2. TCR variation curves of thin-film platinum resistors at different annealing temperatures (a) and times (b)
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Figure 3. R-T relationships of samples (a)unannealed and (b) annealed at 1000°C for 1 h
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Figure 4. SEM images at low magnification: (a) unannealed; (c) 700°C; (e) 800°C; (g) 900°C; (i) 1000°C; and SEM images at
high magnification: (b) unannealed; (d) 700°C; (f) 800°C; (h) 900°C; (j) 1000°C
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Figure 5. Microscopic morphology images of the platinum film cross-section: (a) unannealed; (c) annealed at 1000°C for 1 h;
and pattern quality images: (b) unannealed; (d) annealed at 1000°C for 1 h
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Figure 6. Inverse pole figures (IPF) of the platinum film cross-section: (a) unannealed; (b) annealed at 1000°C for 1 h
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