FHEHmIM
2001 % 1 H

gk

CHINESE JOURNAL OF SEMICONDUCTORS

S ¢

Vol. 22, No. 1
Jan. ., 2001

S BFSHINES SEEEEM & SHR

AEY R wollE FHE R

I S O S YN I 8

(b R B AR BRSO AL J SR FE b, 1GHR - 130021)

WE: A EEEF M Metal Induced Crystallization, MIC) 1 /5 090 T a-Si/Ni MRHELA AL, MIC Sb Fo L IE
fiEFEAE ] 440°C. KA XRD RamanSEM \XPS 5707 BT Ni-MIC 2 4k ] L (R0 1, ool U K 55 ) 0 241 0

HEAT T 43 B, 3L R A PLEEEAT T e

XKigim: @il Tt 2 ahik
PACC: 6855; 6220; 6170A

FESES: TN304. 8 XERARIRED: A

1 318

Bt A5 T R 1 e AR ) R AR A ) HH B, TR
T R TR JEORS AR, ) B ST R K AR T B
RS0 26 B R A% 8 1) 5 i ek B R — i 1 A
i, KT PR A, [ BN ey - o 26 Uk 8 s, 06 5 1) B
ATt A FE N 32 3 BR A K TR R 3RAS 2
Tk (p-Si) ML AR AE MRS A8 AR LK PR GE Lt L B B
A D 2% S5 O H 1 S AR AR AT AR S ) 1 T I 5, A
Ms e 7 FE by b2 R, o 2 A5 IT A
e

FI AR 1 4 p-Si 1 s A WOkIR
KA AR AR 2 AR DT RL(LPCV D) Y [ AR
it ( Solid Phase Crystallization, SPC) . I B
TR KRR AR SRR 2 Al A KR RE,
H A B 5T, AR, 10 HLIC AR P45 ML A
2, LTS E S SR R 2. LPCVD J7 ikl
e R AR RS /AN LR 8% Pl P 4 . o AH B 1k
VR LR AR B SR iy HLRE K TRIAR N HY,
B, JEA AR B — MEAE 600°C LA L. PRI AN fE A HI
NI AR E RSN

G A 75 3 AR A — IR AT ¥ ) BT B 7 .

XEHS: 0253-4177(2001) 01-0061-05

M2 E)E, Bl A1 Cu' AT A Y Bk N
SEPIRE aSi t H REEES TS a-Si - H Y
B, eI BE (R T a-Si 11 SPC L EE. AR 510
(R RIE", & B A a-Si fE FE 1 Ab & AE YT HUR N PR
pn iR, ShLRE DM T aE R A d
TAN ST I AR SR Ab R AR N, a-Si IR Ak i
JE AT 500°C. Carmarata' " 438, Ni L & 1
AN a-Si M, IFATE R NiSi: th &, NiSi: 14
% G i a-Si ST B A K A SCR 47 S
%, 16 a-Si Jz RO — W2 4% Ni, 78 440°C 45 i
%l 2 i (p-Si) B, Jl i XRD.SEM \ Ra-
man~XPS 250 Mr T BOIAT 17 RAE S 047

2 LG

7E (100) Si #J i€ 44k — )2 8102, JL 5 A
300nm ZcAv, 1t Si0: il AR PECVD e B
a-Si © H #B, R 300nm, K3 % R 20nm/
min ZiA7. SiHa 18R RO UK, SRR AL A 15scem,
IR R 200°C, S AT % E R 0. 03W /em’, A
JIE LN 2X 107 *Pa. R W% ik 104 80Pa. kS i ikt
e a-Si R AT G AL, B 5 S 7 BRSO %
Wi 6 2 K — 2 4 0 N, B L2 20nm, S Sk

#rfr [RLRE A B UL VR BRI I H (K'Y 951-A 1-502) , 35 SR 47 SR B0 -l B 1 350 H ORI Ry e e A G SR T H
AR BL19T1AEH AR, 1997 4 7 I RO DRER S, R A . AR, S A AR BT B L, 2 A e ik

( p-Si) FHRLRI LS A (T T ) MEIFST AR
1999-09-22 Wi F, 1999-12-30 5 i

©2001 1 [H 1oL



62 ¥ ¥ M 22 %

DAHER SW /em’, WKL H 150 C, AJRICA AU IR KALBE 4h, 285 FAE 358 65 ol 45 o B2 1
12X 10 *Pa, Ar UL 30scem, TSI SN E FRET N R A 62 720 B Ni-MIC p-Si

J&J3 45 0. 1Pa. a-Si : H/Ni 7£ 440—520°C i [l N N R B A,
(111) :

W :
= a Bl
r 5
< g a-Si/Ni
g A b L3

JLALMJJMJ ....... 4.1|||||41|1|j |

25 43 50 35 60 85 7O 400 450 500 550 600

2/ B /cm

P11 Ni-MIC p-Si ML AS [ S5 bl R ¥ XRD #7514 o
440 °C,H 480 C,¢ 520 C

FIG. 1 XRD Spectra of Ni-MIC p-Si Films at Various
Temperatures a 440°C, 5 480 'C,¢ 520 C
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FIG.3 SEM Photos of a-8i Films and Ni-MIC p-Si Film Annealing at Different T emperatures
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FIG. 4 XPS Depth Profiles of Ni, Si and O
Concentrations in Ni Covered Silicon Film
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Variation of XPS Spectra of (a) Ni(2p3).(b) Si(2p3).(c) O(1s) with Etching Time
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Preparation and Characterization of Poly-Crystalline Si Films
Obtained by Metal Induced Crystallization at Low Temperature

LIU Chuan—<hen, YANG Baidiang, YUAN Jiandeng, LI Mu—u, WU Yuan,
LIAO Yan-ping, ZHANG Yu, WANG Da-hai and HUANG Xi-min

( Changchun Institute of Physics, The Chinese A cademy of Sciences, Changchun 130021, China)

Abstract: Amorphous silicon (a-8i) films were deposited by PECVD and then crystallized by Metal Induced Crystallization
(MIC) at various temperatures. The erystallization temperature was reduced to 440C. The Ni-M IC p-8i thin films were char—
acterized by using XRD, Raman, SEM and XPS. The depth profiles of structure and chemical composing of the films were ana-

lyzed, and the crystallization mechanism was discussed.
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