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Fig. 1  Deposition and controlling chart of “ one cham-

ber with two deposition methods apparatus”
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Fig.2  X-ray diffraction spectra of Al/aSi: H bilayer
films with 90nm thick Al sublayer which being not am
nealed ( @) and annealed at different temperature of

250°C (b) and 350°C (¢)
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Fig. 3 X-ray diffraction spectra of Al/ & Sii H bilayer
film annealed at 350 C for 2h with different Al sub-
layer in thickness a: Snm: b: 22nm; c¢: 56nm; d:

90nm and e: 330nm
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Fig. 4 Raman spectra of pure o Sit H films @ and Al/ & Si
*H bilayer films with different Al sublayer in thickness of
22nm( b) , 56nm( ¢) , 90nm( d) . and 330nm ( e) which be
ing annealed at 350 'C for 2h
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Fig. 5 Cross section SEM micrographs of Al/ & Sii H br
layer films before annealed ( a) and annealed at 350 C

for 2h (b)
3.2 HIERM S2p LEHESBUMXR

i T 4 R AL T TS S A A 1
W, AN St BERE S R I HEAT T XPS k. B 6
ali e Sit H LA K Al aSi: H &4 #7658 Kk aT 5
350 CiE <k 2h J i XPS B, w4, 3 ANFEA

Intensity/a.u.

LI ]

9 98 100 102 104 106
SiZp binding energy/eV

Bl6 Bk Si2p B M XPS B a: 4l & Sit H; b RIR

KM AV Sic H SLE I e: 350 I 2h 5 () Al S

H 5 A5 {E

Fig. 6 XPS spectra showing Si2p binding energy

a:pure &St Hy b: unannealed AV & Sii Hy c: AV« Si

*H annealed at 350 C for 2h

PR Si—O 8EAY Sizp W L, H RAT MR 4



1070 RE

S k% H 3%

Gt PRI G ) IR Ok 7R K Ny AU
AT A3 SR AL, AT A 7 3R 18 4 4 S A, ()
(RERSTETE S R R e iR R P (R v
Si —Si B Si2p S5 G AEAE 1 ANFE SRR DO AT D
B, & Sic H Wi fiih Si2p 45 G gt/ AV aSi H 54
LRSI Si2p 545 HEAE 20 350 TR K 2h JiF, Si2p 45
REAHDNT T-41 & Sic H R U0 BERIE N, & S5 b b
T aSit H AR KH I O A8 R dhARE. X il T 4
R (Y254 T /D, 2l K i 4% A0 AR G it e 121
X T ARLIR K A & Sic H & S5k 3, 3L Sizp
SR AR AN T4l o Sic 11 o i 17 v i 7 ) A%, {2
% 4k LL 28 350 'C IR K Ak B AH [ FE & 2N, R4
AK N FRTA: o s R A 31 Kt ) e AR A7 A, H
X PR I IR AT S o Sic H 76 AL B EJTRLE)
RERE, T OAT /N AL FEARAE & Sit H L M
MR 59 T Si—H G 1 B, 7T «Sit H WA H
KB 5 & Sic H A 55 7E 320 C e il DA it
P, fEBE AL 2315 S o« Sit H &2 TF 4R fa Ak,
VN 58 BE AT BTl DS, TR g A AH N 3R i A
Fl2 R, 1 XPS 25 ST G, AV aSit H 5245 i
i AL BN BGB K, th T AL SAE L, 4F Si2p
ghar Rk, W R Si S AH BB 2 340,

3.3 AlBEEEXMBESMHREA I

Bl 7 AR AL J2JEEERT AV o Sic H 545 7
A KA 2 350 'CIR K 2h Ji 1 HL T 6 B I PP e R
RIS 5 AL 2 PR EE 2 1) R G R i 2k Pl el e i
AT SR 5 AL J2 R 1R 5 2R il & B T 4, OB K
Jei B it o AR 2 A T 1) T S 0 R 8 Bl A AL 2 R
JEE P 1 000717 AL B i . [ I3 R B, AR K
JHERSTRE (1 L S R SE AR AL 2 AR 4k, HA 2
K 2x 1077 eem™ ! LUAE RS T T A 16 2
Si H M2 SR 2510 %°0 Teem™ '3
. T 350 CIB K 2h Ji (R, JEH 340l AL 2 5
JEETRI R Al et 4 H 8, HLBE KA 5 £
FRAT S e it 3 P 384 s R A AR — 30 etk v LA H,
T KRR S A H SR B AL JE R g n, 58
AR A AR R DA DG, S A AR
SN Si 16 S AH LT R R R 2R KRR S R
THEBEEAT S, EZ UL, simn]

e /bm i, H%IE «Si H

10° 10*

E 100
<102 3
]

g -
2 10+ .E
-E 110!
8
10-6 . : : 10°
0 100 200 300 400

Al thickness/nm

Pl 7 2 GORERTA SR Ml 3 5 A o Sit H 3L A5 i e
AL ISR O R ez BT b IR KS: e R
&

Fig. 7 Plots of intensity of X-ray diffraction and con
ductivity of Al/aSi: H bilayer films as function of the
thickness of Al sublayer a: before annealed; b: after

annealed: c¢: differaction intensity
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Conductive Behavior of Al/ a Si: H Bilayer Thin Films'

Wang Ruichun, Du Piyi, Weng Wenjian and Han Gaorong

( State Key Lab o Stlicon Materials,  Zhgiang University, Hangzhou 310027,  China)

Abstract: Al/ & Sit H bilayer thin film is deposited on glass substrate by thermal evaporation and plasma enhanced chemicak vapor deposition
(PECVD) in a one chamber deposition apparatus specially designed. Scanning electron microscopy ( SEM) ., X-ray diffraction ( XRD), Raman
and X-ray photoelectron spectroscopy ( XPS) are used to observe the morphology, crystallization and the shift of Si2p binding energy respective-
ly. The results show that & Sii H can be crystallized at temperature of 250 'C at most in Al/ & Si: H bilayer films, the amount of crystalline Si in-
creases with the increase in both the thickness of Al sublayer and the annealing temperature. The conductivity of Al/ &Sii H bilayer films is also
much higher than that of pure aSii H while Al doping into a Sit H matrix. Meanwhile, as the crystalline Si phase appeared in Al/ & Sii H films,

the conductivity of Al/ & Sii H bilayer films increases with increasing of the amount of crystalline Si.
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