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A Study on the Phase Transition of Heat-Treated CdS Thin Films
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= B xTz:awo R CdS Hure Alzbsled dxieldl AR A&o)4) SEM, XRD, EDX 9 PL 542 &x&he 350°C o

450°C AFo)oll 4] cubic to hexagonal phase transition-g& &alstalch. g x| 2z S-vlztelol] 0.9} Si B%

£o) B4E CdO =

+ Cd.Si0, F71&9] (donor level) & st ol hitxy S0l d3e]& 5 350 C ol M= 2.34eV, 550°C+= 2.42eVell4 EE o]
AE vephigich o2 EAAF £ ATl AT EHE L2 & 370CE vehlsl e Ariza-Calderon 52 CBD#hetol of

g At 374Cok FAHE o2 EAEH %

Abstract CdS thin films prepared by vaccum evaperation have been studied the characteristcs of room temperature
of scanning electron microscope(SEM), X~ray diffraction(XRD), energy dispersive X-ray(EDX), and photolumines-
cence(PL) spectra. The cubic to hexagonal structure phase transition has been determined to‘: be 350°C~450°C. The
results of compensated donor levels of O, and Si impurites at S- vacancy were identified CdO and Cd.SiO, defects. The
edge emission peaks measured by PL of room temperature was donor level accoding to theses O. and Si impurites
were due to 2.43eV(350°C) and 2.42eV(550°C) peak energies respectively. The structure transition annealing tempera-
ture was measured 370°C similar to Ariza-Calderon’s result, 374°C by CBD films.
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-Vl & CdS 9 vhehe Y v Y3 L& A8
WA 3 gle) BAHLAEoR AP Folthh olF
CdS e Azxshs W2 o] Wby o] glA|ut
Z22 2233 CBD (chemical bath deposition) ¥*% o]
Az o] 7idEha vlg-o) A= oA difd] %ol o)

453 glth 2y} CBDH2 #d3 Ao 54 =3
o] fol3lx] 3k ©h3o] slof o]d WHellH Fej& AFTF
Zhgjo] gro] A4-Erh o] Wby e L= AT
BoEd orlse AYE 2AHToZH 23 FAPE
AT 5 37) gFolr}. =3 n-CdS/p-CdTe HEA
A CdSe] FA7F 200nm AE7} HEE FHE of #2
€S devisE BVt glE ® olvE FE Britt 57
o] n-CdS/p-CdTe ¥ 4£AE A=Hste] 1568% o &
EEE ded 4FE AT v IR 8] WFolr).

22y CdS =2 as-grown<dl A AATFEIL
cubico} |5t dxj2jo w2} hexagonal 2 Ws}s}lw A B}
AAHE 7E2E AP Y= BIAY AATFEE e e
o] gjch. o]2)qt FAo B3tef Cardona 5% WhALE
EHo 2 F 22 oA A WztE Sl 2 ¢
yA z7F 0.1eV oW A& <ol Wsioh =3k Zelaya-
Angel 5% CBD 2 A& CdS whtol dhste] X-4

53¢ A A5 25 505CelA] A stede o 2A
FZ7} cubicol] A hexagonal2 AF-59) &2 Falstgin}.
g8 Ariza-Calderon 522 CdSubutel] oigt gxja) =
Ao web Aol PL(F2) & 248k cubic to
hexagonal 2 ZAFZ7} Hatsln Y& waied o 9
A18% G &5+ 374°C otk 2yt o]#jt A3
A= Eeta AATE Aol it E] dud w3
HAUF s o2 = &3 A 54 25ha )
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2l CdS Y ol BF A= 19404 Krogerd] 93}

o g0 $alEgd=d 93K CdS AAe) tig PL
& EFsled LRI E S AW 2% Pedrotti
E'We] 42~77K 22 YA Jelj= edge emission

(EEZ <FA]) € green EE# blue EE 292 HE3le] 4
HatdEl shallow FHEHERH 7 $odl A&
7} 9129 HolE green EEo|W Hxw)ol 2152z}t
N &9 AP 71ste ~HEo] blue EEo)2}
E g Arsted ot ol2dt S shatel thsto] sy
T Al e FH B A7 diadeld.
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CdS #ehg- AZstr] H8 A= 5X10° torr =&
A 7o) 25 85CA =7 IH Mo B$-EE A4
sled slide-glass Yol vhahg odgivt. B Eo) Ql7psl A
g3 AF= 27 0.71Ve 50A Qe FAE ST UE
(STM-100/MF) & ©]&-3}o] oF 200nm7} = =5 & ict.
AzY CdS e &% 3507C, 450°C, 550°C 9 271
oA A 308 B X e & wiutd] gt A9
o|m| F & u} gt}

2% 1& olF A8 F dAe & B50°C oA 5, 15
&, 3083 22k A7 Al7kel] abet vbek R o) W E
£ A3 SEM ARzlelch. 2 ™ol A B ZAH 1587 44
2|3t A7) 587 dA R 2 Boh ZHe] Al Y%
B RRHo B A2 AV 2EHT glon] A A
kol F7stHA 2 =277t SiEgeE o 5 Utk )R
3650C 2T olAM dxvjgt wete] Aeos de] AdHe
2 27t FolAHA FTUF AL ZimeE g
slide glassol<IMg, Si A+ 5ol 93& o] Zog Yzt
o}, welx o]E #ls] Buz} XRDEA (Philips, PW
-1710) & #3s} ).

dukH o B CdS wtete] AAFZE wurzite +29 4~
typedl cubic Bt} o-type?] hexagonal& zt= 710 2
o] qloh. ol HAETE Fajol A Bt e FHAUAE
7FA 3 917) WEe 2 Bo}® meta] 279 dA ] BA e
Ae] FEHEE FHEE HWoR fA oo} ivksbd XRD
Hojz 7}&d F Holz4l 20=265%9] 3HAo] cubic
FZo A (111) W7} hexagonal 7+ (002) ® A}ole =
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A 304 45% WA FHolmaEe AR ol
g ok 2¥ 28 B AFeAM 938 25 4507,
550°ColA 32559 38% T Jehd xEo] &l
24 ‘M-2F HolmEE BHF1 AU o|7le 15|
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A2 18 39 A o|F A & o GHY A12d
o] 5EA 10, 15, 30822 Z7135FE T7]) 29 O
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Holag A & Ao AFAdr A AXste= Hol}.
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Fig. 1. SEM photographs of heat-treated CdS films at 550°C for
(a) 5min., (b) 15min., and (c) 30min.
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Fig. 2. X-ray diffraction patterns of deposited and heat-treated
CdS films at 350, 450C, and 550°C.
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Fig. 3. X-ray diffraction patterns of heat-treated CdS films at
550C.
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Fig. 4. Temperature dependence of resistivities for heat- treat-
ed CdS films.

Fig. 5. EDX photographs of heat-treated CdS films at 550C.

EE= Hrbsh p2o] A Agstol Faatehol olF W UE
ohsh 7haatdlel = AR BE 2eln o mE
Hbrfo) 45 A xte} ok Fol| olgk wFo = o127 (Ey)
S iz B, 2 LERA G ot Lasd B
2 FolAE A1)

EE=E,—

(E a) 0.14eVE 3% 5 ok ol7le
T F EFE AUATF B2 A YA dgo R
Qlshed screening Flo] YehtA] BAIEE free to bound
o 2k blue EE®) simg=ch't wgk o] o]z} A g
<5 450°C Q1 tatell A Bl A4 o)F (shift) & Bl 7
E5E9 EroEe|zhy] Bode AAHTFE W) 1
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Fig. 6. EDX spectra of heat-treated CdS films on the (a) base,
and (b) particle.
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Fig. 7. Block diagram of PL spectrum measurement.
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Fig. 8. PL specra of heat-treated CdS films at 300K.
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Fig. 9. Energy gaps and edge emission(EE) peak shift of heat-
treated CdS films.
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Fig. 10. Temperature dependence of PL specra for heat-treat-
ed CdS films.
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