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ABSTRACT

Chalcogenide thin films, made by combining group 16 elements (S, Se, Te) with metals, are important materials
for electronics, solar cells, and photonics due to their high IR transparency, adjustable bandgap, and fast phase-
change properties. In this study, nano-chalcogenide SesolnsTesSng thin films have been synthesized by the physical
vapor condensation technique. In this technique, the chamber was initially evacuated to 10 torr, after which inert
ambient argon gas was supplied to the chamber at 5 torr working pressure. To deposit thin films on glass substrates,
SesolnsTesSno glass was placed in a molybdenum boat. Liquid nitrogen (77 K) was used to cool the substrate. The
thickness of the deposited films was 20 nm, measured using a quartz crystal monitor. X-ray diffraction confirmed
the amorphous nature of the samples. High-resolution scanning electron microscope technology has been used to
understand the morphology of thin films. To understand the optical properties of the synthesized nano-
chalcogenide films, their optical absorption coefficient and optical band gap have been measured using
UV/VIS/NIR spectrophotometer. The results of these studies suggest that these films could be an excellent choice

for phase-change memory devices.
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9 T B & FOH (S), HART (Se) 3R T (Te) | 8H
AchIoTES A ST THT TS ST Nl +=T T FHieTT
T I RAifeh SATRTSI § &1 T8 i SATHATSS TTd hed & (S
TfererT TetTen) | HTeRISIT 3Tereh fortont =Rt SFarenifd shtaT 8, 3R
ARSI ot 3 o o7 Totre A1 forei = oder S o s et
ST GIATT=IH ol T ST H &I 7 3L ol 0T IE § foh
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i A AT BT & ATIROT Hiw wh s 92 fwar @ S A
ATG TG el B, AT AehoIES T8 T T (I
ToRTOTT) T 370 SHaT & TSI ST 21 39 T Shi U Wi 7% &
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ST & | SHRT STISIHTR ATV hiel § S5 SAfee BT 21 I8
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foreetartor st forifr e ot e weeaut fafer epfer wifet 21
[5] SRR 1960 o GRTeH H T A fearsd i forem s
fora, o =TreRISiATES TeTelt % IR 3 fsheeediar =ron &
T SrE[d ST ST AT 3SHT| $9 U0 T T4,
JATfeehet BHT o1 T foram T ST 27 W LI R F fag
Siifteshel TIE H 37T T IUFNT Bt 2| STaE qiad S
e T TcrRIoATES U fhert % TN ¥ Iq ST TR
THTHTHT T AT TR oR2T &, ST =1eT ST Wefer sht st /it
T Tl AT B [6]

g U 3 [7] ST giaaq §31d o GeS, I Sb, Te, et
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HTIATCH, oA ST T 10T 2T FereoT J1Iesl U 317 [9] §T
ST ToRT TR T AT o T 7Tt o forega <o it e
2T 3 =07 i HA fearse STgym & fag Se-Te o #
Al 3R Sn & THET 3 Hecd T == i 18 2| fdl w&f 31 [10]
T Bi-Te faamed firy angei w1 e b =i 861 % forg
T Jehicush IFHIGER o &9 H @IS 3 vgref =wer gftedd s
R T STIHCIT A o WIA-HTY T FRATHE S
TR o Frmtor o fAT STreTSe s Yo e 2 orelt we
I [11] 7 T FAT dehiieh ST T3 GeTe =ROT-aREd=
weTelt ot foreaefieRtT TRl ST STeR f3ham T GeTe W 3194
T Jeah 3 fafte fwm % #nor frea gfg ok
ATFATI T T AT Tl oh1 715 2| UH TaTeT hT TR T
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T JASCO UV/VIS/NIR HFHIHIET 1 STIRT Feh

19

Ik JeRTIT STSTIOT <l HTORT f3hT TRIT) HIT 400-900 A-HIT
ot et €T 9T foRg g

Frafafaa ofieREr (1) &1 SR =, @R IR wies
SegoInsTe Sn, THTHT o STERTIOT 0T (L) AT TOHT T T3 2
[12]

oL = YeTIi e / flhem oY Hiers 1)

TRviiEg STiwel § 98 ¥ © fh & i et © S-S
Tt domT st 8, Tt vact et § StaioT Ui e
AT ST 21 HTAR U W o F AW fEfafed dee gr
TFrertfea grar 21 [13]

(0thv)’ = B [hV-E,] )



Z-foeTg de 3 3 9 A 0%

‘%ﬁo = Qam

9 Seanln 5Te 1ZSn9

« (10" {em™)

As-prepared

Annealed at 342 K
Annealed at 352 K
Annealed at 362 K

1

4
Sl

Ll

6

;{4 >on

7
FaT (eV)

I 4: SeqInTe Sn, AT ITHSITES i TR 3R THics el T o ST BIEH St (hV) 3 |1 SFERIST 07Tk (O) H e

Il B Teh YUHICT T SRTAT & ST HshuvT oht THTeHT 0 fef st
2, E, TR S STe H awiidr 8, S verrefa Esheor
i p g et foram simar 1 sreet Sii sTieet s sr=aua
o oI p o AT SHRT: 2 ST 1, I 7T 8| 39 frfer , Wt SRk
p T T 2 UTT AT &, ST SeeT JehTeii TshuvT sht Hehd <al 2
[14]

<hT ATS|

ot 5, TR HT TS SR THTE SegIn, Te,Sn, Taei! Thedl Sl B
Fitt (hV) 3 TTeet (0thv)? 3 sff=r T et awTiaT 81 3T o W
AT BT eIl 31T, I X-37eT W faeaniid s, Tl S
ST Sl AT T T ST Tl B] AR 1 | QIR Y TS
SegIn Te,Sn, daeit fhert & weRefi S Fauet & A A
T femm m R

6.50E+011

W As-propared
6.00E+011- @ Annealed at343 K
5.50E+011 - A Annealed at 353 K
4 ¥ Annealed at 363 K
6.00E+011 4
4 50E+011

o 4.00E+011
-2 3.50E+011 :
£ 30024011 ]
,.z 2 50E+011 -
< 2 00E+011
1.50E+011
1.00E+011
5.00E+010 -

Se,.In.Te Sn,

0.00E+000 -

2

4
BT FaT (eV)

5 6

TR 5: SegIn;Te,Sn, AHT AoshATES it TR 3R THice Yol fhent & fora St (hv) o |19 (athv)? 3T M)

20



2-fosTH We 3 37 9 A Q038

I 1T 7T TR Ste AT Ao sredr 2, @ S s st
forepe ST 21 SR SR Rt staens & e 8 A
IO ESHAU] TSI SIS SqUrel § hHY o ShITT SdTd 8] STHThIT
veref s ATt G shier HehHOT qToHT | 9T feRam ST B,
e 39 et 30! ¢ ST © To6 98 %o s el )l ae
Tl & ST e ol 5 TMiat TeiierdT SaT & el 2|
siqa:, iR frmior 3t afs & freecfioror g 8, s eife
AT o et st B1 AT areTe sig o wrer-Erer arig w9
T uiafdd fereeeia steeen off st 31 70 == freed e aad
& o 3 3o fopeecita st €1 e &9 & Y oS st
et 3 foTw SeeerEt 81 [15]
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3. SUHUR:

THN TN HF T SegoIn;Te Sn, AAI-SeshiSHISEH Sl 20 et
T el feenr fmior foram mn oii fofire qromet @ whfe
e T el A foreeefir sreern # ftadd ot 3temae
foaT TR HRXRD 3R FESEM ATHT & 9f¥ 8reft o6 5ot am
1 TS fihed! =T SRR W Tortaetier e # uiterfdd grar & 3K
TTIHT e T I8 Ui ST TIE BT 8, S HSH1-He e
STIEAT N o T BT 8] T STEINET 0T & Hehd
firetar 2 fop wehTeir STEIRINOT Yeger AT 3 RO el B AT
IR, IS Sil | JfG % |1 STV TUTieh ST &) IHIh
ST I I R 9T Brar ® R S8 Seg,In Te,Sn, -
TTRISHTEEH Tact fhed sTereer aited S Ifwar § Swntt
forg & Tkt 21

ATfeteRT-1: SegInsTeSn, H1-SoshiaTES T TR 3R Tiee vael fhedt 3 Ferreiia Treret

TeRTIT fRertien RIS AaeadT | 343 KW oAt | 353 KW oAiferm | 363 K @ oifei
&I yactt fhew | 1718 gdelt fhew | &1 718 gaell fhew | &1 718 udeit fheq

o (104) ('a-q'-]-l) A =480 nm W 2.32 3.13 3.94 5.11

TR T ST (E,)(eV) 3.90 3.72 3.42 3.15
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