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Abstract - This paper presents the characteristics of
Ta-N thin-film strain gauges as high-temperature
strain gauges, which were deposited on Si substrate
by DC reactive magnetron sputtering in an
argon-nitrogen atmosphere(Ar-(4~16 %)N3). These
films were annealed for 1 hour in 2x10° Torr
vacuum furnace range 500~1000TC. The optimized
conditions of Ta-N thin-film strain gauges were
annealing condition(900TC, 1 hr.) in 8% N: gas flow
ratio deposition atmosphere. Under optimum
conditions, the Ta-N thin-films for strain gauges
is obtained a high resistivity, o =768.93 u Qcm, a
low temperature coefficient of resistance, TCR =
-84 ppm/C and a high temporal stability with a
good longitudinal gauge factor, GF = 4.12.
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Table. 1. Deposition and annealing conditions of Ta-N
thin-films, respectively
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Target Ta 4" diameter
DC Power 310 V, 100 mA
Substrate Si
Tosgrobiae | sa

Ar 19 sccm
2 : 0.8~3.6 sccm

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

Working gas N

T¢§r\:11r))itrr;t§r e Room Temp.(27C)
Working pressure 4.3 mTorr

Annealing 500~1000C, 1 hr.
conditions 2x107® Torr
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Fig. 1. Varations of deposition rate and resistivity
according to Nz gas flow ratio of Ta~-N thin-
films, respectively.
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Fig. 2. Variations of resistivity according to Nz gas
flow ratio and annealing temperature of Ta-N
thin-film(annealing vacuum @ 2%10° Torr),
respectively.
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Fig. 3. Variations of TCR according to Nz gas flow
ratio and annealing temperature of Ta-N
thin~film strain gauge(annealing vacuum @ 2X
10 Torr.
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Fig. 4. Variations of gauge factor according to N2 gas
flow ratio of Ta-N thin-film strain gauge.
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Fig. 5. Variations of gauge factor according to annea-
ling temperature of Ta-N thin-film strain
gauge(Nz gas flow ratio : 8 %, annealing
vacuum - 2X107 Torr).
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Fig. 6. Relative resistance change of Ta-N thin-film
strain gauge according to longitudinal strain
(N2 gas flow ratio : 8 %, annealing condition :
900TC, 1 hr.).
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Fig. 7. I/V/T Characteristics of TaN thin-film strain
gauge(N2 gas flow ratio : 8 %, annealing
condition : 900C, 1 hr.).
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Fig. 8. Aging effect of Ta-N thin-film strain gauges
(N2 gas flow ratio : 8 %, annealing condition :
900, 1 hr.).

AF=ANA 900C, 14T EALYE Ta-N Sy 2=
gl AlelA7t 71 oA Aoz yEhgo. o) @
HA ol M A2§ Ta-N @8 2EA AR
= vlAY 76893 u Qcm, TCR -84 ppn/C, FHF A
olA& 4129 F35¥ gL AUk wakAl, Ta-N 2t
g 2EHA AoAx Aztuutety MM {83
A 4% F e Aoz 7ddd.

2z 8l

[1] I Obieta et al., Sensors & Actuators A, 41, 521(1994).

[2] 1. Ayerdi et al., Sensors & Actuators A, 46, 218(1995).

[3] K. Rajanna et al, IEEE Trans. Electron Devices, 40,
521(1993).

[4] K. Rajanna et al, Sensors & Actuators A, 24, 35(1990). .

[5] W. Hongye et al., Sensors & Actuators A, 35, 265(1993).

[6] S. Sampath et al., Thin-Solid Films, 137, 199(1986).

[7]1 H. Konishi et al, Tech. Dig. of the 9th Sensor Sympo.
149(1990).

[8] V. Mosser et al., Sensors & Actuators A, 28, 113(1991).

f9] Y. Tanaka et al, Thin-Solid Films, 240, 238(1991).

{10] 1. Ayerdi et al., Sensors & Actuators A, 41, 435(1994)

- 1598 -



