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on ALOs Substrate

Ti films were deposited onto 100x100 mm alumina substrates using dc magnetron sputtering under

the following conditions; substrate temperature of R.T.~400 T,

annealing temperature of 100~400 T,

and sputtering gas pressure of 4x10° Torr~4x107 Torr. And the films were examined by X-ray

diffraction analysis (XRD), scanning electron microscopy(SEM) and 4-point measurement system. The

best electrical and structural properties was obtained by substrate temperature of ~200 T,

target-substrate distance of ~14 c¢m and sputtering pressure of ~1x107 Torr, Also at that condition

the most excellent adhesion was observed.
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Table 1. Sputtering condition.

DC Power 230V, 800mA
Substrate Temp. R.T.~400T

Sputtering Pressure | 4%10 *Torr~4x10 “Torr

Annealing Temp. 100°C ~400C
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Fig. 4. X-ray diffraction patterns of Ti films
depending upon substrate temperature.
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Fig. 5. X-ray diffraction patterns of Ti films

depending upon heat—treatment temperature.

3.3 Ti wteto| o| M #=

Ti vtete] vl 2g A7 98 7#eE,
7h2gte R A Lol mE SEM #4& 8t
Qizd, Yol Ag¥ dFuy v|He] ttEH P
Feolx ZaE Ti wele] &Fny 7]#e] grain
H4e oel 4gsEe dAR Ti vete] ®£9 8
o] Wgls SFelshA wasA gt kAN B
iy "H2E Ad & A¥EY dWyEds: 78
SE7F B3e]| 2A AFgE v s FHeo| &9

756

Hela, o]t #Ao] el e AEuy)
el 719e Eetols FAAE dAE e $Y
g ~dEle =AM Ti vbulg g A olu
2889 +ge o 1x10° Torr, DC HHYL o
130Welx gAele A gt 1 2 A&
27 69 deReled 200C elske] 7| =l
MEE 200C oldel 7I#|2%olA v AdUg ®
Ay E7E #EHADL ol F FFS 2HEE Ti
dAgo] F7tR dolyAE FFLELLE QA
Kinetic Energv’l' U= 7] WEole= AL o
sitk. B4 2¥EHE 4AE Kinetic Energ_\'
4 c\:r_ adelA Qi o= 7 -?ﬁ%‘OILF
E-beam ZF&guvis 44 & oyl
30N o] FA¥E %‘d '1:‘
A= F7EH A oA Fitel
A& gAskdvt

rir -h'

Tl A HRE S
= gl o &
gaH ol vk

(a) R.T.

(¢) Ts=200 C 300 T

(d) Ts=

a3 6. Ti 2tete] 7|g2 5o uwp& SEMARA.
Fig. 6. SEM photographs of Ti films depending
upon substrate temperature.
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Fig. 7. Adhesion—-measurement by Pull-off Test.
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Table 2. Adhesion force of Ti thin film by
scratch Test.

Substrate Temp. Adhesion force
R. T. 10~12 N
100 T 15~16 N
200 T above 100N
300 T above 100N
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