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Abstract

In this study, AlO; films have been deposited A2 AW 8L V1Y) F We 2 2 A99
with Atomic Layer Deposition(ALD) for gate o 28 Jle3 Agojry. =3 B8 Hyom
insulator for MPTMA and H20 at low temperature AsE2 Felxu BEYrlaAe Aze] & HA g
below 400C. Conventional methods of ALO; thin 54 7M1 g A Edes: gy
film deposition have suffered from the poor step ol2ol} BEEE diE = A A4, njud
coverage due to reduction of device dimension and L A&, 22 432 B4 2 We Ad4de F
increasing contact/via hole aspect ratio. ALD is a I Feol gt ol d EX wEd 4Fvjg sy
self-limiting growth process with controlled surface & Aol ddgoz xx DRAMEZe & uwute
reaction where the growth rate is only dependent on 2 olgd 4 qrh
the number of growth cycle and the lattice 2o 2xdAe T3 HEI FA4 Ao BH 5
parameter of materials. ALD growth process has 3 oA BB FdAde] g TAo) FolxwA
many advantages including accurate thickness ALDE o] £3% ALO; Wyt Aol st |F7t o)
control, large area and large batch capability, good ] 3L ,\l‘:}[a 8
uniformity, and pinholes freeness. € d7dMe AP AFY ALD @t 4% A4X

g o] g3t ALO: RS FHEL, 21 EHE 2
L A = A3t ot

Be AREL BER 2xelA field oxide, I 248 2 =4
39, 2% 44y, a8a AeE ddy Fo= —5%
H1 glod, o] o2 MOSFETe] #3d ¥ A ALOs wutel Z3 A3 e 9 ﬁm 6cm X 3em =
FAA 4 AWzt A3y Az Al A A7 719 (100) B9l p & HIAZ 7L ALagrt, 7
s Y3 Yok %& TCE, otAE, M9 —ff*ii zZz 5 » %

olgigt st F dFuE AP EHFHozYy F 2En A ?.f} ¥, 101 HF &4 & A 838l =
gatHoz w¢ AT BB HAN, 44FTF, Adsuts AAF, o)L (deionized water)o)
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HY : High Vacuum Vatve

FV © Fora line Vaive
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TMP © Turbo Molecular Pump
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Fig. 1. Schematic diagram of ALD system
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Fig. 3. Deposition rate as a function of temp.
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Fig. 5. AES depth profile of AlO3 thin film
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Fig. 6. AFM image of AlzO3 film at 300C

d4a whhie Ads 2EE AN, AFHoz
7hal A3 % € g sixn MOS FE2E T
T F C-VEAL R I-VEHE 2AAT. 29 7de
300 TellM F%d ALOs U9t nFs C-VE de
W Zlojth

-

250
Negative to Posltive
----- Positive to Negative
200
-—
w
Q
—
o 150
(%}
c
[
= 100 [
o I Deposition Temperature : 300T
© i ALO, films thickness : 300 A
Q \  Electrode area:7x 10 cm®
® 50 fF } Electrode materlal : At
(&)
'L L 1 1 ' = L
4 -2 0 2 4
Applied Voltage [V]
39 7. ALO; 9] C-V 54

Fig. 7. C-V characteristics for Al:Os; thin film
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Fig. 8. I-V characteristics for AlO3 thin film
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