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ABSTRACT

Alummum oxide Uhun films were deposited on p-lype(100) silicon substrates by electron oyclotron resonance
plasma enhanced CVD (ECR-PECVD) using TMA[ALCH,),] and oxygen as reactant gases at 160C or lower
temperatures. The aluminum oxide films deposited by ECR-PECVD have the amorphbous struclure with the
relractive index of 1.62~1.64 and the O/Al ratio of L6~ L7. Oxygen low rate necessary for the stable deposition
of the aluminum oxide films increases as the deposition temperature increases. It was found from the OES
apalysis that the ECR plasma had less cooling effect by mtroducing the TMA reaclant gas in comparison
with the RF plasma. The properties of aluminum oxide films prepared by ECR-PECVD were compared with
those prepared by RF-PECVDY The ECR-PECVD aluminum oxide films have the higher refractive indices,
the lower contents of impurities (H and C) and the stronger wel efch resistance than those deposited by
RF-PECVD.
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Fig. 2. Effect of the microwave power on the depasi-
tion rale and the refractive index of the alumi-
num oxide Alm (deposition temperature: 95C,
TMA: 0.5 scem, Os: 4 scom, pressure: 0.3 mtorr).
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Fig. 3. OES spectra obtamed from ECR plasma at the
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(Ar: 3scem, O 4 scem).
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RE-PECYDR=l sl

100
ek 1539 ve FLES
;5.

ECR-PECVD® o] 2]s) e
Al 2 100 AfsecE viehlgit), 2a® UFuly 4
Hahg BO0T Ak 9174 @Al dd F-E et
BouE Tawe] U i) shag) 4bEb dbSew
A o] atzebel FAzp AetAl =W 2 TR
A%| RF-PECVD «Fuly iHEhahe] A4 254 &

&= wkd ECR-PECVD et5=]F 4kalele 5% zws

e TARAEE RoiTeich s FAEL U

,603_



150 ri.?5
]
£
™. 130- Slva M
- O
—— Low ]
=i
AR ] —
< 110- -1 G5
s} @ w
o > >
- e
o 90 T Fi.60 o
= T o
=1 i
= - 5
o 70 -1.55
(o
o
]
a0 T T T i 50
0.0 0.3 0B 09 .2

Pressure (mlorr)

Fig. 5. Effect of the pressure on the deposibon rate
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