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Abstract: The low-temperature coefficient of resistance (TCR) is a crucial factor in the development of space-grade resistors
for temperature stability. Consequently, extensive research is underway to achieve zero TCR. In this study, resistors were
deposited by co-sputtering nickel-chromium-based composite compositions, metals showing positive TCR, with SiOg,
introducing negative TCR components. It was observed that achieving zero TCR is feasible by adjusting the proportion of
negative TCR components in the deposited thin film resistors within certain compositions. Additionally, the correlation between
TCR and deposition conditions, such as sputtering power, Ar pressure, and surface roughness, was investigated. We anticipate
that these findings will contribute to the study of resistors with very low TCR, thereby enhancing the reliability of space-level

resistors operating under high temperatures.
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Fig. 1. Resistance and temperature coefficients of resistance (TCR) values of Ni-Cr alloy varying (a) DC power, (b) deposition time, and (c)
Ar pressure, respectively.
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Fig. 2. (a) Thickness of the deposited Ni-Cr thin film observed via atomic force microscopy (AFM) as the Ar pressure rate varied (20, 40, and
60 sccm) and (b) the scheme within the sputter changes as the Ar pressure increases. (¢) Atomic percent ratios of Ni and Cr contents in the
deposited thin film shown in Fig. 1(c), as measured by energy dispersive X-ray spectroscopy (EDS).
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Fig. 3. (a) The schematic representation of continuous compositional spread (CCS) sputtering utilizing a Ni-Cr target on the left and a SiO2
target on the right, (b) illustration of sample numbering (x=1~9) corresponding to the sample position during deposition, (c) a resistance chip
cut into a size of 2.0x1.2 mm? with sequential deposition of Ag electrode and Ni-Cr-Si and (d) atomic percent ratio of Ni, Cr, and Si in the Ni-

Cr-Si x thin film measured using energy-dispersive X-ray spectroscopy.
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