[=

] BEAEE A

Korean Journal of Materials Research

Vol.

7, No. 12 (1997)

Sputtering W} 2 #|Z % TaNx vtato] Az 7o wlE 7| A& #H3}
# &=z 43
ANty e et
The Effect of the Processing Conditions on the Electrical Resistivity of Tantalum Nitride
Thin Film Coated by the Reactive Sputtering

Yong-Lak Choi and Sun-Hwa Kim
Dept. of Materials Engineering, Soonchunhyang University, Asan 336- 745

(19973 74 169 wrS, 19971 10¥ 154 HEFHE HE)

L oX

= B &4 A, Az, $F, 2AER, $7) 59 o3 Eokeld S4-Ha 2 TaNx chEaahbxgsje
s}o] magnetron sputtering®j o2 TaNx #tetS A2 T, 2159} A4 E
njAjzAe] o]F MM A vl 93-S kol ] Hsh A4 morphologyE FaEhict. o
o} H71-F2 Ny/Aro] 0.4 oo, FEHAREGo A o] Ed o Hspstelen, Cro] TCR a34+F 4% =
&}o] TaNx/AlLO,®t}l TaNx/Cr/AlQ, vtete]l TCR E4do] vy ol A&hA vepydch. w23t TaNx/ALO, #hetak TaNx/Cr/ALO,
uhato] A9 8% Ny/Are] 0~0.4 Aol TCR ool & E48 Jelisich X-4 34 A€ A3 Ny/Arn7) 14 g
TaN.so] A=z, #sto] Z7hgol ule} v]HHo] 44 = e} morphology7} Ny/Are] Z7ttel me} J#}o] moke] ElL
otdailz Hef= Wil om, o] 72 ALEtel W A7 A3 Halel AdA3)o]c).

i
ich
-
=)
Z
»

> o mju o

oL

Abstract The tantalum nitride thin film has been developed for the electronic resistors and capacitors. Two kinds of
multilayers of the tantalum nitride-alumina and the tantalum nitride- chromium-alumina were fabricated for this
research by the reactive magnetron sputtering process. The electrical characteristics of the tantalum nitride thin film
were changed from metallic to ionic property as the nitrogen gas ratio was increased. TCR of the tantalum nitride~
alumina thin film was stabilized by the chromium layer. The desirable TCRs of the tantalum nitride-alumina film and
the tantalum nitride- chromium-alumina film were achieved when the ratio of nitrogen gas to argon gas was below 0.
4. As the ratio of nitrogen gas was increased, the morphology of the layer was changed to a discontinuous island parti-
cle. At the constant ratio of nitrogen, the particle shape was practically independent of the process working time.
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Fig. 1. Electrical resistance versus N:/Ar of TaNx thin film.
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Fig. 2. TCR versus N/ Ar of TaNx/ALQ; thin film.
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Fig. 3. TCR versus N./ Ar of TaNx/Cr/ALQO, thin film
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Fig. 4. TCR versus N./ Ar of TaNx/Cr/Al,O; thin film.
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Fig. 5. X-ray diffraction pattern of TaNx thin film that No/Ar
ratio is 0.
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Fig. 6. X-ray diffraction pattern of TaNx thin film that N./Ar
ratio is 0.0625.
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Fig. 7. X-ray diffraction pattern of TaNx thin film that N./Ar
ratio is 0.25.
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Fig. 8. X-ray diffraction pattern of TaNx thin film that N./Ar
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Photo. 1. Secondary electron micrographs on morphology of
TaNx thin film that N./ Ar ratiois 0.

Photo. 2.
TaNx thin film that N./Ar ratio is 0.25.
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Photo. 3. Secondary electron micrographs on morphology of
TaNx thin film that N./Ar ratio is 1.

(b)

Photo. 4. Secondary electron micrographs on morphology of
TaNx thin film that N./Ar ratic is 1 (8] Cr 3min, TaNx 10min
b} Cr 5min, TaNx 10min.
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