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Characteristic of Tantalum Nitride Thin—films for High Precision Resistors

M
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Abstract

]

This paper presents the characteristics of Ta-N thin-film for high precision resistors, which were deposited

on Si substrate by DC reactive magnetron sputtering in an argon-nitrogen atmosphere(Ar-(4~16 %)Na).

Structural properties studied using X-ray diffraction(XRD) indicate the presence of TaN, TasN; or a mixture
of Ta-N phases in the films depending on the amount of nitrogen in the sputtering gas. The chemical
composition are investigated by auger electro spectroscopy(AES). The optimized conditions of Ta-N thin-film
resistors were deposited in 4 % N; gas flow ratio. Under optimum conditions, the Ta-N thin-film resistors
are obtained a high resistivity, o =305.7 ¢ 2cm, a low temperature coefficient of resistance, TCR=-36 ppm/T.
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Table. 1. Deposition conditions of Ta-N thin-films.

gl o4
Target Ta 4" diameter
DC Power 310 V, 100 mA
Substrate Si
Terggy st T
Working gas Ar : 19 scom

N; . 0.8~ 3.6 sccm

N gas flow ratio 4, 6, 8, 10, 12, 16 %

Substrate

Temperature Room Temp.(277C)

Working pressure 4.8 mTorr
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Fig. 1.
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Fig. 2. Auger depth profile for a deposited Ta-N
thin-film with Nz gas flow ratio of 4 %.
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Fig. 3. XRD patterns according to Nz gas flow

ratio of Ta-N thin-films.
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Fig. 4. Variations of deposition rate and resistivity
according to Nz gas flow ratio of Ta-N

thin-films, respectively.
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