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The Study on Thermal Stability of NiCr Thin-films Resistor

° 1S. Kim, SJ. Jeong, D. H. Kim, J.S. Song
KERI Electric & Magnetic Devices Research Group

Abstract - The NiCr is an important material
for present thin-film resistor application owing
to its low TCR and thermal stability. In this
work, the NiCr thin films were deposited on
corning glass substrate by reactive magnetron
sputtering and the annealing at temperatures
range from 300 to 500 T for 20 min in
vacuum. X-ray, AFM, Rs(surface leakage
current) have been used to study the structural
and electrical properties of the NiCr thin films.
The high precision NiCr thin films resistor
with TCR(temperature coefficient of resistance)
of less then 10 ppm/C was obtained under in
in-situ annealing at 300 C on Cr buffer layer
substrate.

It is clear that the NiCr thin-films resistor
electrical properties are low TCR related with
it’s annealing and buffer layer condition. NiCr
thin film resistor having a good thermal
stability and low TCR properties are expected
for the application to the dielectric material of
passive component.
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Table 1. The deposition conditions of NiCr thin-films

Deposition parameter Condition
base pressure 1.0%10° torr
working pressure 50%107 torr

target NiCr (99.99 %)
RF Power buffer 150 W, NiCr 250 W
substrate corning glass

300, 400, 500 (20 min)
300 T

heat treatment
in-suit annealing
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Fig. 1. The XRD patterns of NiCr thin films
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Table 2. Angle and FWHM of diffraction peak
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Fig. 2. AFM image of NiCr thin films
(a) 300 T, (b) 4007C, () 500C. (d) as-Depo.
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Fig 3. The properties of NiCr thin films resisti
vities with annealing temperature.
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Fig 4. The properties of resistance proportion
on NiCr thin films with annealing
methods.
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Fig 5. The properties of resistance proportion
on NiCr thin films with buffer layer
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Fig 6. The TCR of NiCr thin films at 125TC
with annealing methods.
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