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w E: M XRDHRTEAEBERTUIH GeoSboTes MM L RITH, HREXA, 54K
HERRME, BABHTREENERSTE FCC REESHWMEE, M FCC 2 HCP #i4%#
BTABRRE, XAATETHTLRNERE. Ge:SboTes BN RBEZSVHALE
MEEER R .
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B M Ovshinsky[!) % A H K32 Ge: Sb: Te BT LAWY I FAIAE R TEREA R LK, #2
HFEHEMERBR TRENEZRANA, FHEMEZREATBRNRELE &S
FEARUEZRESUXAETREMGZANSNXE AEARREIRENIERSESESS
M EERRERICRESHBEANERY, BN TEERCEMALETHESEER, H
EmEFOEHLEREFEEN, BATEHEEWIALENBREE. GeSb,Tes 58
HEREE HNHEEXFMEN R — BEXRFKX GeShyTes T EMBLERITHHTFR
HER . BRENOFRASRARTNATE, IS5ARPELWHESIBHLEEE, B
AWAEBAHTEEFT GBI AN ZR (MNFLERD), MABHAENERNBRK. ATE
HLH XA RF GeoSboTes MM G RITH, & 3CH B AL L GeoSbaTes Ky
TEENMROHEZEXREEHFHTGA, ZH XRD TR T WHEAEZG RIEHEMEE) Xt
GeaSbyTes ZGIT AR, XX Fi#—2 T 8 GeoSboTes WL MAIF S AP BB YA ML
FERRIBABEMNIER.
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XAEGEHNEEEXE, HAEEHRERAMNE L iR TREES KR ERK
F 5x107*Pa, L, FABEHN ZnS: SiO,, R HUEHFABHF BRI &, KEES R 25nm
1 110nm, BT H R IR B H F1E K2 Ge:SboTes MR G2 Al BE, B/ EEE 45125 100nm
1 70nm, ig K E GeSbyTes ARAYEE Z ST AL #E 100nm X 4/E, 4T XRD MM T E.
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Ge;SboTes A12E Y6 & R A H 42 H 372 7] i 15 ) POP120-5F BN GR X HETRIH W, 7
AL A B B e BEA /N R 1um x 192um(FWHM, 1800mW), i & & 810nm, ¥] 45 L% B CLV #
R, HEEHE BRI RLER I 96um, MR ZMEN  FEH K 4.2m/s i, HE
4y B34 1000 , 1150 . 1300 . 1450 1 1600mW; Th3 % 1300mW B, ¥E4r 8K 2.4, 3.0,
3.6, 4.2 f1 4.8m/s.

2.3 XRD # &€& 2 EHR

LHGEWIE K GeSbyTes MENBREAKY T —K/NH lemx2em §& 7, KRG H 3M
BHHEEIBENRIELCRPE BEERAMBHEELARENERNE, HREH
WoETEEAT XRD Wi, HFEZE Ge:SbyTes A XRD H#REMTFRIMM. RAITH
BLEEH X ST &ATHHY (Rigaku D/MAX 2550V BY) TR R ¥ 5105 GeaSboTes BE A A AR 45 #y 45
fiE, X HLE X CuKa(A=0.15418nm), HFHEZFE KX 2°/min.

4000 -

Protective layer

Reflective layer(Al, 70nm)

Upper dielectric layer(ZnS:SiO3, 25nm)

Inteusity/(a.u.)

Recording layer(Ge2Sb;Tes, 100nm)

Lower dielectric layer(ZnS:SiO2, 110nm) (a)

(B

Polycarbonated disc substrate(1.2mm)

B 1 HEARMNEN
Fig. 1 Structure of the phase-change optical
disk
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Fig. 2 Diffraction patterns of the (a) ZnS:SiO; film
and (b) as-deposited Ge,Sb,Tes film
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ERRVIE U FZMAX GeaSbyTes L RIT AN B WRT, F—H045iEL, B2, B3H#
B4 h &Mt R K AEXFERONTE SRS ZnS: SiO, B A, 7T EHEFM B
—5, RIIXEPCER FHET —2ZEE N 180nm § ZnS: Si0, ¥, FWH#FTFT XRD
B, SRWAE 2(a) iR B 2(b) HRLVEE T Ge,SbyTes B XRD B3¢, oy & 1J
5, nRE GeaSb; Tes ﬁyﬂ*ﬁﬁ-
3.1 ¥MELIHER Ge,Sb,Te; ML RITHHIR T

B3 THMEEER 4.2m/s, M ES 5% 1000 . 1150 . 1300 . 1450
1600mW Bf GeySbyTes AT X FHEEAMTHT ML, hE WA, ER GeaShoTes A ML S 4L
EMERT HWERBH RSN, BRANE LI FEW (FCC). R ABR B H
A0 T B BE S AT H ) GeoSboTes 8 AR H AL, GeySboTes Stk X AN HE RE Y
Bm#E 1R BRTH GerSbhyTes &K% # a=0.603nm, 5 Yamadal®! )% B2 44
.
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LR [ 2 B, BEROC T HAy N, ST SR BEA Bl ok, SEANR S, X i B GeySbyTes
RO RBERKTE, SR KK EYMBAIE >1300mW B, & 575 14664958 5 %

AR, RPREEHMBEECHEERE
8 GeoSboTes M EGEELH. RiIE
TENBHELH, WRIEHELH,

Ge;SbyTes A M BERMERK, HE
2B PCHERER, XEHTRELESR
3 GeySboTe; M PC TR T 48 1L 8 B
H. SRBHEEERNRBRZ, GeySbyTes
BRAEMCEH THEL RN MMHFRE
H I M FCC F| HCP(X 77) 5 # 7,

T AHAHETE, Ge,SbyTes FEEKE
THTHAEN Y FCC &H, HRe N
A5 4 HCP 454y, X EHE I Mk R
3T 1019°C/min B, M FCC 3| HCP 45#18Y
AR AR U0 Wix — ARG A S £ Hy
UL, MR InEE LK 1011°C/min.
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Fig. 3 Diffraction patterns of the laser-crystallized
Ge2SbyTes films obtained at different initialization

powers
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Table 1 Index results of X-ray diffraction pattern of Ge,Sb;Tes crystal

{ hkl} 111 200 220 222 420
26/(°) 25.65 29.62 42.56 52.62 69.81
d/nm 0.347 0.302 0.212 0.174 0.135
a/nm 0.601 0.604 0.600 0.603 0.604
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Fig. 4 Diffraction patterns of the laser-crystallized
Ge2Sb,Tes films obtained at different initialization

velocities
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B 4 BA0 56L& X 1300mW, F23E
AEIH 24, 3.0, 36, 42 4.8m/s g
GeoSbyTes FEAY X SFRMET k. 7£—
ETEEN, MG ERERAZIHA
2% 171 5 i Y 98 BE B BT B SR T S X B #
R, MR EEREEAEL, &
B Ge,SbyTes RE M) 45 i 72 AL S5 3% I J5 &
TR, FESRRTEN, XEEN
R KA BUE GeoSboTe; B EML &
AR T4 Se s, UFEKKA,
N F 3 Ge,ShyTe; FEZ MMM BREE
A, {F GeaSbyTes BB A W E A H .

B P B3 A GeySbyTes AR &

ARG Sy BT AT LAE . BOEEX GeaSboTes M Rk A NIk AH R FCC B M FERE, H &
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HEHM FCC F HCP ZHMWER, XAEMTHREBEWERK, BH FCC #l HCP AA A
ARt MIERSICRROESERBBEER FCCH, BRI E AERE, U HCP M
ENNESERZENBRERTEN D YEALFNESSAER LI HHSHE,
BEFEFSTEEYR, RAFI#TERT 8 IHETERBRIER TH#HT, BS8BRE.
FHEBTFHEHRTED, BB S8R, &ﬁfemﬁé@’—%)\iﬁﬁ%@, XEH H T
BEIEFERMRBETFIEEE.

&

1. BOEH GeySboTe; BEARZE HE £ NIEME P FCC ABHEHMHERE, FARKENFCC
I HCP WM HEL, IAMTRREAEXENEREL.

2. E—-EHEN, MYGELSRARM, GeSbyTes BAYSE &R LR 5L BIEA,
BEXHE. TMHAMGERFEEN R,  GeSboTes FRM 4GB K R L HER G R K.
XL B GeoSboTes AR ER —HEN N ENHECENE LIS ENEFE.
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Laser-induced Crystallization Behavior of the Sputtered Ge,Sbh,Te; Film

LIU Bo, RUAN Hao, GAN Fu-Xi

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

Abstract: The crystallization behavior of sputtered GegsSbyTes films initialized by initializer
unit was studied by using XRD. It is indicated that only the amorphous phase to FCC phase
transformation occurs during laser annealing of the normal phase-change structure, which is benefit
for raising the phase-change optical disc’s signal-to-noise ratio. The phase transformation from
FCC to HCP doesn't occur, which occurs during the heat-induced phase-change process. The

initialization power and velocity affect the Ge;Sb,Tes film's crystallization fraction.
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