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A study on amorphous-amorphous phase transitijon
of As-Se-S-Ge thin films
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Mstract

The amorphous phase of bulk and thin film in the
As-Se-5-Ge system vas observed by X-ray diffraction.

Thermal analysis using DSC, DTA and TGA method has
been used for the determination of the glass
transition temperature, T9.

The glass transition temperature, Tg for the
composition vere 238°C in AssoSe;sSjs6eie and 231
in AS408925825ce10 and Aﬁ,goSﬁsoGB)o.

The phase seperation of continuous phase and
dispersive phase was observed by the optical texture
of the polarizing microscope.

Also, the glass transition temperature of the thin
£film vas near 200+, )

As the results of SEM-EDS analysis, the phase
transition of the films by thermal treatment and
light illumination was the amorphous to amorphous.
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(1) bulk A= R vv A%

2 Ago} AFL3 As,Se,S W Ge €49 £EE 6N o
1o Assy Seso-x Sx Gejol(x=0, 25, 35 at.% )9 =4
& o8R8 Z 948 €AY w&E P4 AA
3 (ALSEP, MEV 198A)c 2 R ¥sigich. £ul¥ A8& 4
A4 (g=12mm) o) FF 2 x 10-5 TorrF =] FFEA
2T F AYIYE A2 Fo MAE 28 A
£AA 80[ClEZAM 25417t o|AF &gAEIE AL
Q. 3 T F71F 300° K29 F4£% A& T A
29 HFARE OFEE H3UH.

AzP B 2R bulkEE @ AF 33 7)(thermal
vacuun evaporator}& Ahg3to] 6x10-6Torrd] AFxo
A wrebg A Fepgict.

(2) bulk R e} £48 4

A 29 Bulkgt BE ugto] ofst HFH FAH AFE
XRD(X-Ray Diffractormeter, Rigaku D/Max 3a)& A}£-3t
o] 2g=10" ~70° HYolM 2P XRD HE o2 ¥4
stgitt. bulke S8]” Hol2%(glass transition
temperaure,Tg)& DSC(Differential Scanning' Calorime
-try, Stanton redcroft DSC 700)& A}&-3tglewn DTA
(Differential Thermal Analysis) % TGA(Thermal
Gravimetric Analysis, Stanton redcroft STA 1500)%
27338} c}. 4ol 9 Tg: Hot stage(MettlerFP-5)&
AH48e 300°c7tA 10°c/min 2 Q3R AN W3 ¥ol
7 (Leitz -Co, Ortholux)el] <o) %ot Eae] &8 @
A& BASIA EABIAT. Wote] EH-2 200~1000 ¥j
& 9] SEM (Scanning Electron Microscope, Jeol-8404)2
2 g3 EDS(Energy  Dispersive  X-Ray
Spectrometer, Link AN10-85S)o] ojsf R4 ¥4 33l
. 2338 wute dxele AF AR 2B (vacuum
drying oven)2 & Tg HelA 3087 VAL, WA
X He-Cd # ¢l A (442nm, 3mW) 2 3087 kAT,

3 233 1%

u] B A AsyoSeso-xSxGeo9l. 7 ZAgulel w& bulkset
utabo] X-A HFEAMT A I¥ 1M YEdR
Y3 bulkel 79 15° & 30° F 2N FFAAME &
4 e d9(hill)g FAY £ AP2d 15° £29
AYL Se-Ge AYE AE siA, 30° FIZ9 49
& As HPEA JUE Ao W= ¥FA AUS
el & & YR,

Sl Hoex(T9): ZAJRY A T £4
&% (segmental motion)o] AzEE LEEZA  olAY
Bglg &% (Brovn motion)o] YojuA =3, FA{UA

23} BAClLERTE ey o LEANE WA
4, A4%Y WHI} 2T W o FASH ¥
2 GEA SiE, 9, 42445 59 F019 (thernal
history)e] whet @etd 4+ Ao, E AR AWYA
2, 239 BE $HEN TE 4 3o AwAe
2 3P o 18 ARZ YA Aot

Agol AH8-¥ AsyoSe;5S3s6e;o bulk FERolM Y Tg=
QM DSCS Cp(RPHA)IPHoZ SRsen 2
9 2, 30 UERIRT. F &79 FA2HH YARE
s} o] 238'CHE Tgt ARYE & & Youl, Asy
Se,sSps0e o bulksh AsoSeseGe;o bulk 2+2zhe} Tgi 231
cs BLlCEE Yg BA ¥ 4 AR

AlZ S EA (DTA) S} SFAEA(T6A)E& APsty] H8
o] Ass05e,55356e,¢ bulkE E#3te] Pt Crucibled]
18.400mg8& Y23 25CoAM S$LEEE 5C/niny
1000c7tx WHAA 43S Asde 29 49 Zo.

o]u} DTA thermogramo}A] 600°CcH-2eo] @urd wg ¥
A7 UEILE ol f: As-Se-S-Ge¥AEL FAd 7
% Ao nHoA TLZOR o|FULE HE B
2 YUY HAE Hole © o 4y T/ AU EA
1A% Aoz woH.

olef 600 CH2o WY WA AAYR LEAXNE ¥
Q18}7] $13to Pt Crucibleo] 18.400mge] bulk& %ol
ALEHY7N AN 4T 2 ¢/niny 1000°C7HA] E8A
FIHA W7 (Leitz ORTHOPLAN-pol)e 2 F# AT
A3 71X (bubble}7t B4 ¥ ¥ 7IHPYE UYL =
ZA ol ZE WY IIES AAEHA g% Aol of
d9& Basigion 1 oAy 2xdAe &Y a2
UEYE 443 (melting point) E € Liebilz] 4%kct.
6, 2xwslo] w8 TGA thermogramo] A+ 660°Cci
o P 3st dour] AjFse 700 cEIAN S48
FPARI dojton] 25CoAMFE Y 2E o] wet
oF 76.02%2] St LAINRAS L UL o
NNXEY 718 g% Aoz AR

Q'\Q: %‘ﬁ_o.i AS4oSe25Sz5Ge10 bulk 20.105111934‘
As4oSeso6e;o bulk 19.400mgo) vi$r DTA, TCAEA&
B3ich. ol4te &N A AYAHE o F FEE ¢
4 ggeon FAHL 2§30 U= wAAYE 8L
¥+ Ao,

As;oSe1 55356819 WYY B¢, AN GEALE A
A 1(a)g gol FAS A(phase)& RejFnl 202:¢c7HA
7AQAI7IA AR 1(b)st ol AAIF ¥ (macro
phase seperation)’} @ojuts WAE |IY £ Y2
289 4 & 224 (dispersive phase)o] A7|E 12-16
pmoln] B-X &= a2 B33,

230'cE2 7148t AR 1l{c)AMAY E=h2 AR}
BASE = A Yo X AT £X BF AK4.
& ¥4 sged 2420 cnA HER A$ AA 1(b)4
A x7lol BRE EANY Hgo] gotxin AR 3
TEE dAEE £X YA €S TR LF
AR 1(d)2 Ry BT Yooy o= AL A4 &

@ Ware] UEhd 202cHIYE U 4 AR A
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SEW-EDS £A o ZAAE AA 28 1Y 59 vE UH.
Ao Ry uisl el A&4PL Gerich, AL
Se-rich 4& ¢ 4 UANTt.
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4& ¢+ AU
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#32% 4+ 35z
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2% 1. wiAA As.Sesp-xSxGe;o bulke}
wtate] XRD HE

Fig. 1. XRD patterns of a-As,;Ses5q-,Sx6eqq
bulk and thin films

¥ 2. AsyoSe;5S356eyo bulke] DSC A
Fig. 2. DSC thermogram of As,,Se;;S;sGe;obulk
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T 5. AsyoSe;5S3s6ep Wute] EDS &4
Fig. 5. EDS analysis of Asy9Se;55356e,
thin films
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1%‘ 4, As4oSe25525Ge1°bulk2] DTAQ} TGA%’&
Fig. 4. DTA and TGA thermogram
of As,oSe;55;56e0 bulk

AbR 2. BsyoSe;sSssGeo Wotsl SEMARR
AbA 1. As4gSe 5835689 MY ulMER photo.2. SEM photograph of As;oSesS3s6ejo
Photo.1l. Micro structure of Bs,oSe;sS3s5Ge;q thin films
thin films
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