EHRLE |

bR W ok

2009 4E 1 A CHINESE JOURNAL OF LASERS

XEHE: 0258-7025(2009)01-0205-05

PIig e S ALl 2 dt ik dili
#RE B#% A ¥ $RE #E% I

Cp [E B} 2 B b W DG 27 G B DLMT 72 BT, B ¥ 201800

FE RIS Nd: YAG B0 738 5% E TR A8 ik B e 2 S2 3 1 Ak . YAG BOG &8 19 A5 991 4 O & i
MR 325 58 [ 50 0% J5 15 B — D6 24959 43 A1 1 7 TOOG 3, I T b 5 o0 =l o ik T P A7 A AR A 1, ) 0 5 7 3%
Ot b AL HI S IR Y S IR R AR . W AR AR AR Rk SE B T B 2 Rk A AR AR HL A AL BRSSO AR E
BT3GR . ARz g A B TR TS RO BE e BT R R R MR GE . SRR W)L RR R
(400~850 m]/cm®) 5 [ 4, 45 & B 00 SRR BEFN S5 M EE P OCRE E B A m i oK. AMeE 2% E KT
1000 m]/em® J5 A I A 3 W] 5 19 22 i ik RR AR 0% . OB AR L% BEE S50 m]/em?® 72 45 W] 45 B o £ S AL 808 .

KR W 2 A OB R L AR Nd: YAG 0% 5 P T 3

FESES 0484.1 XEfFRIRES A doi: 10.3788/CJ1.20093601. 0205

Flat-Top Green Laser Crystallization of Amorphous Silicon Thin Film
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Abstract Amorphous silicon thin films deposited on glass are successfully crystallized by frequency-doubled Nd:
YAG laser with a flat-top beam. Beam shaping optical system of fly's eye lens array for achieving flat-top beam with
uniform intensity distribution is introduced. and with this beam the amorphous silicon thin films is crystallized. The
surface morphology of laser-crystallized samples are studied by atomic force microscopy. Raman spectra are
measured to confirm the phase transition from amorphous silicon to polycrystalline silicon (poly-Si), and the surface
roughness of the thin film after crystallization is enhanced. The grain size and crystallinity are calculated for different
laser fluences with Raman spectral data. Both of the grain size and crystallinity evaluated from the data of Raman
spectra are found to increase almost linearly with the laser fluence from 400 to 850 mJ/cm?. However, the Raman

signal for poly-Si disappeares when the laser fluence exceeds 1000 mJ/cm’. In this experiment, it is about
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850 mJ/cm® to produce the best crystallization.
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Fig. 4 Raman spectra of amorphous silicon before

and after laser treatment
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Table 1 Analytical results from the Raman spectra of poly-Si crystallized by varied laser power

Laser fluence /(m]/cm?) TO peak shift /cm ™! FWHM /em™! Grain size /nm Crystalline fraction /%
400 511.7 57.9 3.1 36
500 512.8 12.4 3.3 44
650 514. 8 10. 8 3.9 57
850 517.9 8.3 6.2 85
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