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Fabrication of High Performance Poly-Si Thin Films
Transistors by Nickel Silicide Induced Lateral Crystallization

PENG Shang-long, HU Duo-kai, HE De-yan
(School of Physical Science & Technology s Lanzhou University s Lanzhou 730000, China,E-mail: pengshl@lzu. edu. cn)

Abstract: A new crystallization method is proposed for poly-Si thin film transistors by Ni
silicide induced lateral crystallization. The poly-Si thin films were characterized by micro-
Raman spectroscopy, auger electronic spectroscopy and atomic force microscopy. The poly-
Si thin film transistor is also fabricated using this poly-Si as active layer. And the electrical
properties are obtained from Iy-I; transfer curve measurements. Compared with the thin film
transistor prepared using conventional Ni induced lateral crystallization method, the fabrica-
ted poly-Si thin film transistor showed lower leakage current and higher field-effect mobility.
It was attributed to the reduction of Ni concentration in the poly-Si channel. Also, the trap
states in grain boundaries were decreased.

Key words: Ni silicide;metal induced lateral crystallization; poly-Si thin film transistors

2| - VA A S0 /7% 28 0 1 Y56 ik B 3K 3 T 1. &

o T T 5 A 0 B R R AR R R i O
TEBCIERT R b 4 i 2 R R OB I AR T 22 T BB 1 o R S B 0 2 S T
SR VR R B R M A MLR O O B R R T DN 2. 9 HL 2 B R 0 R
it U R B DX S YR Sl o B R R TR 5 R A R R LA O T L R I R
S 7 T TR B 1 ) A 2 2 o A A 1

R EHEE: 2011-11-22; {&iTHHE: 2012-02-24
EETIH: HFE AR ¥ELHET H (No. 61106006) 5 H o w5 4% FL AR 55 2 L 05 3 4
YEZ R e (1980—) B H M BRBH W, J0 . 32 B 58 05 1) b o0 1 0 R B8 VR ) B L2 R A B %



304

[T 3§ 27 %

SRR . AR, 22 e I 0% I IR R A B R 1Y
WIS T AT K B IE 248, s F s G
T R 22 2 4 AR AE X — 4T T Ji2 T A S OB 5

2 it b TR o) 4 T 1 R A A A A T R
JEE S A Ak R 4 B 5 S B e b i (MILO)
4 TE B e MILC 5 AR 1 4 1 £ 5 ik
LA IR ) s T A 4 LR 1) i R RUSH R W
(1 22 18T I RE AR 2 b e S R e 19 4 J T e L TR
JEREAEIE N AL R R AL gk T A
BT 2 A H AR

B M 1996 4 = A 58 /N 1 R HGE TR H
MILC A il £ 22 &tk 8 I 1R 8 DA SR, i3
AR B BN 5 AR I 22 o ok R R 1 = 0
BARZ — o R # 0) fA S BR A K
B 1) v 2 R F LU H O LR OB S Ak
A 1 R B T U H I o L TR R A AR AR
B TR R ALSE M, X 2R TSR
Ti] it Fh it R A 38 TE G 1) i SR T B0, 3 2 i AR
BT G s BRI T AR B8 % 5 O Hoax 28 AT LR AR
Ni NiSi F1 NiSi, &5 f A HT IR 4 15 e H i F -
o HE TR . ST & T AE A6 5% 7 3 4K A i 2
5] F) I A WG ARGE T 43 SR A AR 24 R
4@ 3 U 2 RN AR T BN AU A Ni bW AE s S
V55 R 1) i Ak 55 BER T 48 2 A i U RN 22 s ik
TR SR A ER X T LA A (A5 4%
BAAR & 1 HE T X AR R 2 M e g g m T £
pira ek TR LA S A7 V) 2 1) P 2 R

AR SCHE T — {87 B 4 R 5 S 1)t A
A AT 22 it ke Tt A A T2 LR A R
JRE TR AL R v R B 4 1 BE AR 1 R i R R 5
198 o) T B 22 A 9 R TR R 4R (STLO)
ZH AR BAEA I H A T2 3 Atk E RE w1
TH DX 22 R v R DA T AT A58 I A 1A 4 1 T
HLII » JF 48 i A 800 B e

SREHEENS &

1 Corning 1737 3 38 5& A AE M AF IS, DR
JEEES 500 nm ) SIO, fER G2 )ZE . FER TALE
P2 AT R G VTR R 100 nm (A AE A &y
REJZIE N A I KBS . 4R )5 ok R FH L 3t i 4
FEZ IR T UUBUSLEE 50 nm (850 I, IR 525
B2 Je ¥ FE A AE 80 C I B R VA Y HH ¥R ¥ 30 miin,

2.1

F BRI SOV R . fa R S A A AR D
T 550 CHALFE 2 h o 5E B A Ak R 0 A 1.
J TR R G R MILC $oR H 4 T £ ik
T

I3 B A X, Raman A 8k 1 BE % F1 R T )
TR A T A A 11 22 o IS 0T A 4 ) R i 1Y
FAE.
2.2 SEEHEEREENTHE

FRAT R FH 1 45 19 22 i e YR A A A V2 ) 4%
T UM S p I IE 2 AR AR LR 1 22
Fivy e Y I A T T s R . AR I SE 5
(3L Ak -, R PECVD 7E 2 i ik v B8 2 1 U1 F1
JEEE S 100 nm (1 SiO, fEMHE AL )2 . BE 5 I 5 %
JE 4 200 nm ) MoW 4 J& J2/E Jy it o A 0 Z1
HHA AR DR . 4R R SR T B H AR S S5 X R
I X AT B A, S W2 TURUE S f AR
A TE SR YT T R4 550 CHALLHE 1 h 1545 2%
BFHOE . BETEAH)Z LR B AL . W
MoW & 4 )2, It 47 A 4 1b T8 1 U5 U F A% o [
BT HER R AL G0 Ni-MILC FoAR il & 1
Z G RE R R

K Keithley 2636 2%t i 55 2 & fif: w15 5
R VSR AR T

LR 738 b
2.t a-Si
33624 I X o EhEE
A i /R W
G 8. BUHL 46 52
i N
T —— 10, ALK 152
SUURLNi /2 g
. W22
1k S
R/ W
G
1.4 854
6.5k Ni J2
T
o i ekl
e SR 2

L AL 5 1] A T A A R R T
Schematic diagram of process for fabrication of

poly-Si TFT by SILC

Fig. 1

3 HREi#

3.1 MEERIERERIE
D 1IN dh B 4 AR 23 0 MILC



%3

e A B AL W SR 1 A T A T RE 2 i A 305

F1 SILC il %5 1) Z & fif W B8 328 47 7 7% X Raman
S R g R 2 k. MR LA H .
P RE S LE 520 em ' I B Ab IR ) Ol o
RO UG L AT LK S T R RS 2 S Ak . TR, AT A
i D SEERE g A, X LA L 4300
RS SR & R 4 19 Raman WEFR SR8 T
% JE AR S AIZE SRR B Raman SS9 [R] 52 0
Sl T A IE R E y R B E R 0.8,

_ L
X =170

I 2 T LA L STLC 1 % 14 2 b ik 760 5 )
Raman I 58 i [ MILC il £ () % B (1 i 5% i %2
Ko RO IFF T 1545 5% Bon SILC i & 1 3
AL EL B R 97. 1% . = F MILC il £ (1) 3 B 1)
Rt 95. 8% . BLAh, SILC il #% ) # 5 Raman
W B S R 6.5 em '/ T MILC il 4 8
AP SE0E 7.9 em ', UL SILC i 45 Y 5 2
EER I NOITE T N

oV

Intensity/a. u.

| 1 1 1 1 L 1
300 350 400 450 500 550 600 650 700

Raman shift/cm™

K2 MILC H SILC il % 14 2 it bk 0B 19 33 X Raman £
SRR 28 550 C L2 hiB k.
Fig. 2 Raman spectra of MILC and SILC poly-Si thin
films after annealing at 550 C for 2 h
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Fig.3 AFM images of the poly-Si thin films using SILC
(a) and MILC (b)
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AES spectra of a-Si samples before and after

Ni removal
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Table 1  Relative atomic percentages on the surface of al,

a-Si samples before and after Ni removal

[ %] MILC SILC
0 61. 80 84. 33
Si 5.12 6.13
Ni 17.23 2.10
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Table 2 Device parameters of the MILC and SILC poly-
Si TFTs at Vp=—5V
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