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Abstract - In recent years, the tantalum
nitride{TaN) thin-film has been developed for
the electronic resistor, inductor and capacitor.
In this papers, this study presents the surface
profile and sheet-resistance property relation
ship of reactive-sputtered TaN thin film
resistor processed by TaN({tantalum nitride) on
alumina substrate. The TCR properties of the
TaN films were discussed in terms of
crystallization and thin films surface
morphology due to annealing temperature.

It is clear that the TaN thin-films resistor
electrical properties are low TCR related with
it’s annealing temperature and ambient
annealing condition. Respectively, at 300~400
T on vacuum and nitrogen annealed thin film
resistor having a good thermal stability and
lower TCR properties then as deposited thin
films expected for the application to the
dielectric material of passive component.
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¥ 1. TaN g2 A= 23,
Table 1. The fabrication condition of TaN
resistor thin films

deposition condition
parameter
base pressure less than 3%X10™ torr
working pressure 5x107° torr
subsirate Al2O3
target Ta (99.99%)
rf power 200 W

Ar (99.99%)
N2 (99.99%)

sputtering gas
reactive gas

E 2. TaN %99 annealing =¥
Table 2. The annealing condition of TaN
resistor thin films.

parameter condition
FeET 10 C/min
annealing & 300, 400, 500 T
FRAZE 30 min
=971 N2(50 sccm), vacuum
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% 3. TaN/Al2039] ¥ AA7|
Table 3. Roughness of TaN resistor thin films

as- | AF 9471 €8 | N 29471 €49
depo.|300T {4007 500 |3007T |400C |500T
Ra(A)|1937| 1670|1765} 1924|1721 | 1961 | 2253
Rq(A)|3602| 3438 | 3441 | 3620 | 3388 | 3772 | 2764
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Fig. 2 The surface rougness of TaN/Al203
thin films. (a) Ra. (b) Raq.
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Fig. 1. sheet resistivity of TaN/Al203
thin film resistor as a function of
annealing temperature
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Fig 3 X-ray diffraction of TaN thin films
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Fig. 4 TCR of TaN/Al203 thin film
resistor. (a) vacuum, (b) N2 condition
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Fig. 5. SEM image of TaN/Al:Os thin film
resistor. (a) as-deposition, (b) vacuum 500T,
(C) Nz 500T
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