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ELECTRICAL PROPERTIES OF Al;03; INCORPORATED CeO; THIN FILMS DEPOSITED BY RF
MAGNETRON SPUTTERING
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The Al203 incorporated CeOz thin films (Al203 molar fraction of 0.0 to 0.6) were prepared using the RF

magnetron sputtering apparatus with the combinatorial mask system having two targets of Al20z and CeO: in

Ar + 10% Oo.
annealing and the other for Oz annealing.

The combinatorial composition spread sample was divided into two pieces, one for N2
Both pieces were annealed at 500 °C for 30 minutes.

The

minimum leakage current density of 1.6 x 108 A/lcm? at the electric field of -1 MV/cm was obtained for the N2

annealed sample with the Al20s incorporation with the molar fraction of 0.2.

The obtained value was lower

than that of the film without Al2Os incorporation by two orders of magnitude.
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Target Al203 (50.8 mm ¢ x1 mm t)
Ce02 (50.8 mm ¢ x4 mm t)
Substrate p-Si (1-10 Qcm)
Background <2 x10°Pa
Pressure 0.5Pa
Gas flow Ar 45 sccm (90%)
02 5 sccm (10%)
RF power/ AlO3z : RF 200 W /0.00216 nm/s
Deposition rate CeO2 RF 150 W/ 0.00631 nm/s
Temperature R.T.
StCl) 1 17 mm
E 0 Ce02
= Si sub.
i
Step 2 - L
I
Si sub.
Step 3 1
15 mm
S YA S——
g
Al203 =
Ce02 e ] S
Si sub.
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(D)~QR)DFEEN B, AbOs DE/NLLyE 0~0.15 F Tl
2 Al0s & CeO2 DARMRZNENIMSLIZHFETE L, 0.15 %

25 E Ce-Al-O ZTLRDIHIIZ->TNDHEEZLND.

Z D=8, Al0s DE/L533 0~0.15 F TiX CeO2 DNV R
F v v 7K 3.4eV)IZ ALOs DN R v v 7 () 8.7eV)

DIZ BN oA RREL Y, U — 7 Bk EN
B LHBERLIEI D EELLND. £ LT, AkOs
DENSTEN 015 2D &, FOMITY — 7 EiH
BreIZHEINL, MET ==L LERBO T NEZET =—
NLTELOXY b IHZFEREL, EEENEEIIRE
T ==V LI B O N E . TR T =— v L
ToFR B D F 2 Ce-Al-O =L R DFETRL L S <, Z DA
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e MU TRy X EEFWVT, CeOr I
AlOs E/LA3ER 0~0.6 £ CTMATZ Ttk 2 ER L7z,
I-V 2> 5 500°C, 30 /I E R T =— /L L7=akBhCi,
AlLO3 DE V3R 0.2 DIFIZ Y — 7 BHEE 1.6 x 108
Alem? F TR L, AlOs Z RN L 727> 7o R & Bhiig L C
2 MY L. 0% AlOs DEILSSRAENNT 51
ONT, V— 7 EBIREEIIRA I U, EEERIT
7 =—/VOFEHKIZ L 5T, AlOs DEASFEN 0~0.15
WZHEIN 5 & L, 0.15~0.6 DRITIIMN 6 & —E L7
ST, BEBMBEILT =— /LOEHRKIC L ST, AlO3
DEVHYERN 015 FTHINL7ZFF, # 1.5 x 102 cm?2 %
THA L, 015 2825 & ALOs DTGRP Z 5 I
BT, HarIZEMLEZ. ZhbDMENS AlOs DFE
V53R 0~0.15 F TIEEFIZ AlOs & CeO DR ZFNE
FVRSTIZAFTE L, 0.156 2 %2 % & Ce-Al-O =L R DHHIZ
o TVWDHEZZLND.
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