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Fabrication of AL,O; SOI with direct bonding

Dae-Young Kong', Duk-Soo Eun, Young-Ho Bae*, and Jong-Hyun Lee

Abstract

The SOI structure with buried alumina was fabricated by ALD followed by bonding and etchback process. The interface
of alumina and silicon was analyzed by CV measurements and cross section was investigated by SEM analysis. The
density of interface state of alumina and silicon was 2.5E11/cm?-eV after high temperature annealing for wafer bonding.
It was confirmed that the surface silicon layer was completely isolated from substrate by cross section SEM and AES
depth profile. The device on this alumina SOI structure would have better thermal properties than that on conventional
SOI due to higher thermal conductivity of alumina than that of silicon dioxide.

Key Words : Al,Os, SOI, direct bonding

.M B

A7LA] SO1e] g Abstete A E Atsieks A}
&3t gon distute] o Btet W
4 Ax=Mo = et BAlEle] self heating EF=E 4
Zke] F& Bl EAHE SN ATHL ALO,
T 71 o|olu BEEEd i w2 i A
3, vl £ g, 22 949 54 548 7
AH4, 53] ALO,S A==} HElE Atsletan
T A 2 ke 77 W2l SOI &xpollA self
heating &35 ZaA1F 2o Z 7€t} ALO; e
£ W8 Ageto 2 Ag-StE SOl T2 19894
ALO; %<5 low-pressure chemical vapor deposition
(LPCVD) H o5 AAFA 7L, 47 Si F-2 metalor-
ganic molecular beam epitaxy(MOMBE)E A 2] 71
AlLO; SOI 37} makoto ishidadl] 23] )= AT,
SR o] epitaxy MO Si & A AM 22
& Aol si Fo] AFel AT 27 BEA BAEE

ZAEste AAH7) 7 763 35-(Department of Electronics Graduate
School, KyoungPook National University)

*Ae sty A B-241F8H(Division of Information and Communication
Engineering, Uiduk University)

*Corresponding author: udonly@nate.com

(Received : February 19, 2005, Accepted : March 29, 2005)

ok i) wEhd B dpoade ALO; HHERE A0
A 95 BAYe] uheke A T S 9l ALDEY
o2 AANA AF G B o83 4 Si s
wdR o2 A&alth ALDHOE AT ALO;
vteto] FHEA ) AE|Ee] AHEL L F43,
AZE ALO; SOI +F9] TdH-S AR

200 B

ALDHOE ALO; ¥1ehe 7A1717] flste] A &
& ZAFA7 22 F-UE F hydroxyl group(-OH)
7 3% SRIES 4 (1)) vhgoll <JsiAl de 53
Hrt.

x—OH+ ML(g) = (-O-)NL, +xHL(g) M
(~O)NLy+ (n - x)/2H0()

= (-O0-):M-OH),..+ (n — x)HL(g) @
2 - OH — -0+ H,O(g) : dehydroxylation 3)

= EH, M F% dHSE(metal), L2 WIHAE
Zgtelk 2] (2)9] ¥H-3 #4852 hydroxyl group®] &
5 7139 Rh EAjste Ao] olvE 28 F ¥
e M2 Agstd 13-4 A 3)¢ 2ol 44 =49
g 02 A H L AAALE Sl AAES 2

- 206 -



O‘H OIH OIH OH

Si Si Si Si

(a) Starting surface

CHy  CH
=Y 3
Ar

CHy  CHy CH, NEH,

\Wha & CH\;FngArCHa
CHiAI,CHS CHiArCHa ci,
CH3 CHa

QH OH OH O)H

Al AI Al Al

(b} Chemisorption of MPTMA

’ cH, O
CH, CH, CH
e CAF
CH,

CHy  CH{Hg  CH,CH;  CHLH, CH CHy  CHLH;  CHLCHy  CHLH, CH
£y £y 3 3 £y £ 3, 1
AR AR AT A
R
Al Al Al Al AL Al Al Al

{c) Until MPTMA saturation (d) Inert gas purging
H,0
¢ o H0 CHy, MO H,0
o HO e ho CH, Hy0 C:3O CHy, CHy
3 2 o
H0 s o M0 o

H0, CH;-IZO CHH,0_ CHQCH& CH, OH ©OH oOH o

O N O /él AhofAl\o/As\o/:(,l

i ]

AIAIN/IL

670768
Al_Al Al A

{e} Chemisorption of H,0

Hﬁkﬁmw

AI

(g) Inert gas purging

J8 1. ALD ALO; &

(f) Until surtace saturation

4wy

Fig. 1. The deposition model of ALD Al,O; thin film.
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Fig. 3. XRD pattern of ALO; thin film: (a) as-deposited

sample and (b) 2 hour annealed sample at 1100 °C.

4. gzt % 0F

19 3= €A F ALO; BHe] XRD ¥4 A3}
oltt. ALO; BrEto] A FHS g EAXg 25
1100°CoIA gAg) T 284E& /A= 2L & 5
At

I8 42 ALO; BHEHe] AAVE H7] Y% AFM
ARleltt, 19 4¢llx 9} 7o) ALO; Hehe] B AR
71E 5 A olstE A3 Fie] 7Fsdt Ao}

a8 5qME A JH 85 ALO,SH A&
A& 2ANEH] AsiA dXe] At Fo MIS 7))
AE & AFsle C-V 548 24319t

H 1904 B vleh o] dXE AL ¢ Fox
% A7 A 58S 7 LS ¢ F gk
EAE & F ALONA = X Hl U X (interface
state density)e= 2.5 x 10"/em?-eVo] ™, flatband volt-

AX B A A 1478 A 335, 2005

% 4. ALO; ¥HeFe] B AAY): (@) €A A, (b)
400°C gz &

Fig. 4. The surface roughness of ALO; thin film: (a) as-
deposited sample and (b) 400 °C annealed sample.
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Table 1. MIS CV Analysis Results

Input data Calculated data
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Axjz] & 36 9 233 7.54 2.65 -0.63 2.5
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Fig. 8. FE-SEM of ALO; SOI cross section.
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