BITH B4 T Mo OB ¥ # Vol. 17, No. 4
2002 4£ 7 B Journal of Inorganic Materials Jul., 2002

X MRS 1000-324X(2002)04-0805-06

MAAERT GeS, ERFFHEFRNERREWTML

NEW, TEE BAL
(F B A% 5 L 5% Ok F 4 B AR AT X FT, L% 201800)

W . XA 5145mm BROABWTROER, &6 X HARMHA T (XRD) | LIS
(IR) . I BESHT (SEM) FBES ST, TRT GeS: Mk UMMER R REHE
BERAHWEL TRERIA, SHLCENWOCERG, MBNEEREAYBREREKL,
Ft ELRE & 48 FROOR 38 BE 48 IR () ) S N T SH A0, XA BER K MM RTME. SEM 4
ROATEY, BWRERAEREAAHLNR, B ERMOCEENYNN REES.

X @B 8 GeS: ERFFHEE, EEFHLER, HEEL

hES#S: TB43  IEWHFIRE: A

FAEERFFEHTHETEAR, FEEFARATRSLFESFEMBREN YN
B, BERNRITEXS BRNERTFIRENWRREE TREXLEEFETHLER
A, IRABEREBRURREN., XSS LA LRGN A, AT
BF ) 00 774 28 F0 I BB 60 B A s (81, Bk, B RIER B4 B A 1R K iy 32 B 4 A
IEONHAR. RARERESENTFRIEFBTF 1950 4, %6t Weimer KR T BN “5
EBIE Se (X BT MRXEE, TEAATLTEEMBPIARA LGS HERERY, HYA
HRFIBAMMER. HF 1968 48, S.R.Ovshinskyl® %% T 5 R B30 FF XM AEBERY 1
EF, FARABEBHEEEFXSHHREMBRBBERN T TERIENENMASS, BT
TG MHEREN T HES4E. —FS, S.R.Ovshinsky, M.F.Mott, M.H.Chone, H.Fritzsche
FEZRAMBR TR L, BT E L8 Mott-CFO FE#FHAI 101 | B TERS RS
HEFPEIBROMBERRFTEEESHES, EER LESHSIIER, XHEEREEHE
A REKDERTZHNER, FERXNAFEMNHR /LR EER. HRERSE
BTN, BEMEBRURTEMEBEMELE—RIEBAARENIER
RFEMNYRRET TR, ERNEZESNBEFEEAIAMNTARNAFR RERRRE
B R AR R R — A

GeS; a3 FAEM BB FRANEABNRAERLIEMNER, BELESE N
Q& E AR N AR 2 B, AXFRT GeS: & ¥ S AMBY ¥ Mg
MRS, REEREAERTHEL FITHELIE, UERD —FHEBARNERES
LY IR

WeHE B A8 : 2001-07-02, Wi )4 2 Hg B 38 . 2001-08-20
EEMSN: XBH (1973-), B, MEHKRE. E-mail: micklgm@21cn.com.



806 b S B 17 %

2 xR

2.1 Eail&
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F10Pa £y, AMERMFTEHHIT, BHARTETFREFTHE BTREFHEGER
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AR 2°C/min, FH7E 450°C BH{HIR 1h, RFHU 3°C/min BFHBEEFE, 73 1000°C
RHER 48h JEEEVK K T4 21, BH) GeS, A, REELMEFHERM K. RBUES
PIRMARER T I, B GeS; IR ARKIEM K, 75 DM220 Bl H S B LA GeS: I f
IR, RAMEZE 107°Pa, WIKN Ko 3030, WEEE YN 200~800nm. ¥ IR7E
250°C(AI 1R F GeS: BIHMFHEERE) , Ar KRAPHBA 1h BAXERRATE FHL
#®# BKHR514.5nm, FRETEK/DA 43mm.

2.2 H#RilR

XRD % A H & Rigaku 724 & 4 D/max-2550V & X SHR47 S OGHT R, MR &4 K
CuKa, H#i & 4K 40kV/300mA , i MAEH 10° ~ 60°. IR M|ix R A 3 E Perkin-Elmer 73
#] &9 Perkin Elmer Landa-1600 BY{# . 2L SR WG AL, RAM R KBr E R WX A8, &
EAPEN 0.17cm ™. A E S N5 KX £ 7F Perkin Elmer Landa 900UV/VIS/NIR Yt i#%
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3 BRERO

AT BIESRAFEAF AR B RERWBELETHAERS, XA X HFLMi4
Sr07, B 1R GeSy BiRBUEHANMAN: B8 XRD B, NEPALIFE, TRE GeS; HREHK
BMEATREZRENEBEEMYEREBRFNERSERX, RANREHA. EHEN
XRD Ed, AAAFEHEHMHBELA, IRETHREREMTSHBER.

70

60|
% 50}
C 40}
M film o}
£ 5l
(( Y £ i
bulk HWWW § 2t
M#WWWM T .
N ) ) . 40000 35‘00 36;0 25'00 2600 1§)O 10‘00 5(‘)0
10 20 30 40 50 80 Wavenumber/cm’™'
24(°)
B 2 GeS: EREFhREHBMEEY
B 1 GeS: Stk XRD & IR(KBr [E 5 H:0118)
Fig. 1 XRD spectra of GeS, bulk and film Fig. 2 IR curves of GeSz bulk and film
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RTEF, ERFENEBESMAERE, FE¥EFUARBERRANEKR, TEHBEH
FIEMARG MR, BEREMEEAEN, BB FEENRE, ET8EF L
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Fig. 4 Shift AX of optical absorption edge in GeS; amorphous films versus (a) the intensity of
illumination light (the illumination time was 5 min), (b) the illumination time (the intensity of

illumination light was 100 mW)
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Fig. 5 SEM photographs of GeS; amorphous films
(a) 0 mW; (b) 5 mW, 5 min; (c) 100 mW, 5 min
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Fig. 6 Energy spectrum of GeS2 amorphous film
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Changes of Properties and Structure in Amorphous GeS, Films by

Laser Illumination

LIU Qi-Ming, GAN Fu-Xi, GU Dong-Hong

(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: The changes of properties and structure in GeS; amorphous semiconductor films by
light illumination from Ar ion laser were studied with the XRD, IR, SEM and transmission spectra
analysises. Photoinduced crystallization was also observed in the exposed films. The results show
that the optical absorption edges of the films shift to shorter wavelength according to annealing
and light illumination. The magnitude of shift increases with the increase of the intensity of

illumination light and the illumination time, and the shift in annealed films is reversible.

Key words amorphous GeS; film, ar ion laser illumination, photoinduced change



