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Abstract

In this paper, we analyze the structure characteristics of AsySeq-:S,Gey system bulk and thin

films. As the results of XRD patterns, it identified amorphous state. In order to find the glass tran-
sition temperature(T,), crystallization(T.) and melting point(T,,) of bulk sample.it ascertained that
Ty is 238°C in AsySesSiGey, and 231°C in AspSenSsGen & AspSesGey, following the thermal
analysis by DSC, DTA, & TGA method. Also it was confirmed the phase seperation of continuous
phase and dispertion phase by the optical texture of polarizing microscope and T, near 200°C in thin
film. Therefore, it was found that it occurs the phase seperation of Ge-rich dontinuous phase and
Se-rich disperston phase following the EDS analysis of thin film and the surface SEM photograph.
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Photo. 1. Optical structure of AsSe;sSyGer
thin film at 25°C.
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Photo. 2. Optical structure of AsySeisSyGen
thin film at 202°C.
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Photo. 3. Optical structure of AsySe53::Ger
thin film at 230°C.
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Photo. 4. Optical structure of As,Se-S4:Gey
thin film at 242°C.

ik AR e elsel 1 jale] Biklis

D B W R e e el 2l

VIR

4. SEM ¥tz 4 EDS -4
AR 5i= 3 oA %‘%J:E} H ovpukg Ap- e
o A FAF M1 o) d (SEM) &
RozA] P8 #nj oA Thakgh ﬁﬂF H]S=a} A H- 2k
12-20,4m0] 21
(continuous phase) 2] FA]S o}n7

BEard Xoray AAEQHEDS) Q2 o] g 94 ¥

o] domain “17]i=

2 o
[0
S
3
2
=
B

Mg Balelizd] d% gl M Geol Sentt o BES
WGl A A Seo] Geruh Be-g ERISHAL)
o¥o] oful gt &el i 71FuIe} 9li=A] I oA AHie]
% 9lo7)i=xo] thE Tl FE AR gl B

H
A 2% F oaputeM o] TRl 202°CH-2oll A Se-rich%t
o

At Gerichd 1540w Biel 98 91% 4
2k

olehird dEw JEelF deor WA A v

g AGSu Aol g F&(texture) 7b HElE X

IHE FRAES AR 6ol wold 4= Q)ich
AsSesSxGen B AsySesGer BT 2

A=t ﬁé?”i.‘?—— & -\‘vj:a]%% 2l & = ol A olu

S _"r‘_ O]O“[/}

1‘%]5(3)9} (b). :l%’ 62 oA B4k Xray A3

(1079)



& 4EH 5 H G A AswSewn-xSxGew ¥t o] 2 E Ao vkt ¢y 111

IX~RRY: 0 - 20 kel |
Live: 100s FPreset: 100s Remaining: 03
Real: 11Y4s 12% Dead |

B
1
!
|

|
|

; :
i |
(a) H i
8081 20Ky I s
' } A 5
Al B 5. 242°Col A} At el gl ubule] 4 Lol A
SEM 4}zl
Photo. 5. SEM photograph at room temperature m -
. . 4650 i 100s Remaining! 0s
phase seperated thin film at 242°C. % Dead
(b)
q
i 4]
gl'l ¢ §
- i iyt
i A AN
< 2.0 7.020 kel 12.2 >
3= 2k h 264= 577" crs
NEIH.

&l 5. SEM A}zlel EDS -4

Ab T 6. 242°Col A ahel ¥ ubute] 4@ ol e () A% (0) 2y

E Fig. 5. EDS analysis of SEM photograph.
Photo. 6. Optical structure at room temperature (a) C(_)ntinu_ous phase,

of phase seperated thin film at 242°C. (b) dispertion phase.

E(EDS) S o] &stad zhgu fliel disted HiA
oint analysis) ¥ %% w3 (dot maping) s+ #x}oj

%

“1815(h) += FAabae] - Seol Geoll M sle] 23]
o 2AS npojFil o “1gin(a)is 9idAtel A
Geo] Selth 1 ¥ £4& Bogar vt

i 7)¥H(substrate) &8 AF&3 grafolx Z18p2-9)
back ground® 913k Ca’d¥-2| zfolE B vl 1

a5(a)ollA vehd Caol Z1d5(b)ollA ZHEE|A] g

A
2% abalol s Fol A Qg abirt 84 o
ARG o olen qfell A il fgAv) F v A
heb AAAIA Azbal i A& ol thie] e 18! 6. SEM ARzle] 914448 HEAell 23 EDS ¥4
Hjd wE Zo) 2AES & 4 Ydon RE uf o)Al Fig. 6. EDS analysis by continuous phase dot
= As 5 Ak (23 6) maping of SEM photograph.

(1080)



112 199°% 11 H EiLP2EHGE

Ng g

4

Hofodhol| M3s As-Se-S-Gel whute] Vx4
Autel] sl chEab 0 AES ALk

L vIAH AsySey -.S:Gey, 'H 712} uhtel 4] XRD o
Elak DSC =iad 2ol ] wivg el 918 &9leh = qlslut.

2. DSC gl Al Mg d AsiSerSiGey M-12] T,
1= 238°C AsySesSsGey, WA12E AsSe,Gey, W19
Tyiz 231°C 91 ¢ = qleluh

3. AN Al sslsly] slske] aAdnlel wh
zhzre] iz 5] DTA, TGA -4 71wk 213t w8
Hol vhehuba) eporit olstod ghel sl 4= gloivt,

4. Aol kit Zhzpel hube iadalu] o] e)éh 4

ik

k2|
T1

st

sporol] ofal A Hhols ghAE 4 2l ofu) vhubel
Tyi=202°C 91 o
S 80 ol o1k el st SEMO] o]q) upn
HUS HE § OEDSHALL Eato] Wabidol 4] Seol
Ge MUk W02 9F 4 2121t 91430l 413+ Geol Se 1t
Ch e S o 4 alal,

019 (e 710 Eete] As Se-S-Gesll vhure] )%

B KU RIS ]| 4 }LU] A ARl slels)sr T, b rolba] wtut

>0
jod
[
-0

q vkl o] ?U\] T Iorol o)

1 9

(e}
A Rl e Fi A, PR, ks

e WA QR Sol S8 Pl Al

2 F XM

[1] H. B, Chung, Y. L. Lee, H. Y. Lee, B. H.
Kim, “The optica recording properties of te-
based alloy thin films with the antireflection
trilayer”, J. of KIEE, vol. 3, p. 25, 1990.

(2] M. Chen, V. Marrello, U. G. Gerber, “Abla

& # W (r&R)

1945% 5H 484, 19674 24 =4
mebin goboie A7)Fste 59,
19804 108 7l=ufstnr ohekd A
Agert &G, 19874 9H ~ A
Feoistin vhstel b s wet
shababy AL 19928 104 @A)
ZHARS W Ba) e ARt g FykalHoli-

e REEEEES L s E SRR E

(1081)

E B B

F2OK AHG £ 11 B

tive hole formation process in thin tellurium

and tellirium-alloy films”, Appl. Phys. Lett.,
vol. 41, p. 894, 1982.

(3] K. Kimura, H. Nakata, K, Murayama,

relation between glass transition and revers-

“Inter-

ible photostructural change”, Solid State Co-
mmun., vol. 40, p. 551, 1981.

[4] H. B. Chung, D. C. Moon, Y. J. Lee, “The
properties of photodoping on the interface of
Ag /amorphous As.S;”.  Trans of KIEE, vol.
35, p. 10, 1936.

|5] K. Tanaka, }. of Non-Cryst. Solids,
between dynamical and reversible photoin-
duced changes”, vol. 35/36, p. 1073, 1980.

[6] Y. Ohmachi, T. Igo, “Laser-induced refractive

“Relations

inde change in As-S5-Se-Ge glasses”™, Appl.
Phy. Letr., vol. 20, p. 506, 1972.
[7] S. Zembutsu, Y. Toyoshima, T. Igo, H. Naga
“Propertiesof (Se, S)-based chalcogenide glass
films and an application to a holographic
supermicrofic he”, Appl. Optics, vol. 14, p.
3073, 1975.
K. Tada, N. Tanino, T. Murai, and M. Aoki,
“Sputtered films of sulphur and /or selenium-

-

L8

based chalcogenide glasses for optical wave

guides”, Thin. Solid Films, vol. 96. p. 141,
1982,

[9] S. Zembutsu, S. Fukunishi,

properties of (Se, S) based chalcogenide glass

“Wave guiding

films and some application to optical wave
guide devices”  Appl. Opres, vol. 18, p. 393,

1979.

W B’/ E (L)

19514 1H 19H 4. 19734 <ty
S A7 ek ER]]L 19764 S
3 H7lsty 291414, 1980
FoE wierd wvestal &R0
by 19834 e MLULLT. 7t
S R I < S S Bl o R
donlg FEykldebs: vlAA WAl B4 optical
wave guide, optical mass memory device, ©]-2 # %]

A~ED 2ol
SIS oM.




