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Abstract: The Al,Ta; (x=0.0~1.0) alloy thin films were deposited by RF-magnetron sputtering system,
and the crystal quality, surface morphology, and electrical properties were examined using XRD, AFM,
4-point probe techniques in this study. The thin films were grown according to the alloy compositions
first, and the effects of film thickness and mask patterns were investigated afterwards. Also, the heating
characteristics were examined by heat controller. The obtained results showed that the high electrical
resistivity was obtained for Al content x=6.63at%, and the even higher resistivity was accomplished for
the samples with smaller thickness and narrower width. The heating temperature demonstrated the
identical trend to the electrical properties, and the highest heating temperature (400°C) and output power
(12.6W/cm?) were obtained for the sample with Al content x=6.63%, film thickness d=500 nm, film width
w=1.5 mm.
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Fig. 1. AFM images of AlxTal-x thin films. (a) x=0.0 (b) 0.131 (c) 0.245 (d) 0.306 (e) 0.602 (f) 0.895.
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Fig. 2. X-ray diffraction patterns of AlxTal-x alloy thin
films (x=0.0~1.0).
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Fig. 3. Electrical resistivities and heat generation plotted as
a function of Al content.

dl, Al-Ta §58t2e] 74§ 500 nme.2 TG A
2 thg, 7242k 2AAE R ghahg YA A v
g 3e 25U Y ©9e Tad HAE e &
203.5 uQ-cm= VFEFH AL Al 24 0] 6.63%1 A4 7}
2 =& vA3 AAE JEFHA (1550.5 uQ-cm)
Al 240] 30%S A UHA F438] Ropxtt.
Fig. 4= Fig. 3%] Ho|E| & EtiZ 3} Al-Ta &
Fapere] [ 71A 3] 7HE A U2 6.63%S] &
S 71ERg o= yA4sta, vtute] FAE #st
AlA 47 whate] FA o mhE A 3S JeER S
o}, 2Rl (d)oF Adake] YAl FA B
A

FA7 FVEFE Ao ZolEE BES

3000 —r—————————1— 300

2500 | n -250
S oo | \ oo 3
= 2000 e - 200
@ B \9._..\. o
3] 1 i L
< 3 a o
§ 1500 150 &
2 i 3
(/2]
£ 1000 | 100 —~,
e I RS

500 |- 50

! —a,
Y ¥ M T ) 1 ' ) ' 1 0

0 400 800 1200 1600 2000
Layer Thickness (nm)

Fig. 4. Electrical resistances and heat generation plotted as
a function of thickness of Al-Ta alloy films (3% Al
content 6.63%).
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Fig. 5. Electrical resistivities and heat generation plotted
as a function of layer width of Al-Ta alloy films.
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