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Fabrication and Characterization of CulnSez Thin Films
by Co-evaporation Method
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Abstract

In this paper, investigations on a three stage
processing technique involving the co-evaporation
of In-Se, Cu-Se and In-Se in this order at
different deposition condition was undertaken. At
first stage, we obtained good InzSe; films by In-Se
coevaporation. In;Ses films show smooth and dense
structure. And ration of In:Se was 2:3 CulnSe;
thin films deposited by three stage process have
shown strong adhesion on Mo coated glass
substrates and good morphological properties
suitable device fabrication. XWD spectra show
single phase chalcopyrite CulnSez films with
strong orientation in the 112 plane. Resistivity of
CulnSez thin films was about 5x10° Q -cm.
Surface morphology of CdS/CulnSeyMo films was
very good because of no pin holes.

.M B

A2 5ol FMdne uzy {ATAM] 52
AN RA] BFARRA= ol dF AT
3] ojRojA: Yt B3I, HEYE wEMY
CulnSeze 1.04 eVe] AF Holy W=z FE+
AF(~10° em™7} &3, 3 Afzdo gHolun,
Bggatol s AAANARAY0 U FHE #n
ek, A¥YA d9e] WNPAREFRMA  9F(NREL
164%)°, #W(Stuttgartd e 167%)> 2 qu° %
oM 179% olge] RAXAEE LEYo2A vt g
AR AR NsAdel AANHUL a#y CulnSer
v A 2g 3% 1% Know-howd® HH31: o
E AAZAME AzIPEY FART o, Jg
olAE e AA st

CulnSe; ¥He} Az Wi o2  electrodeposition,

two-stage process, three-stage process, co-evapor
ation® o] slth. ol FolA 15%cl4e] REEE B2
Yo  two-stage process®  three-stage
process©l ™, &3] three-stage processt @ ©
FAR Aol sHsd JEFENA ol2Hch

2 QA AdE CulnSe: HFAAe FFF3ZAY
CulnSez®  evaporator®  ©]-83ke] ' three-stage
processi o2 EHYAAE Azsgc. =¥
CulnSez9} heterojunctions ©l#¥& n-typeo| ¥2to

%= chemical bath deposition(CBD)%¥] &2 A}z 3}
o] guipxd AATZE BASAT

2. Ay

B AYe)s A28 71¥e Coring 70598 F¥ ¥
Ay Az ¥ Agsgd 1® A71E 5mm X
SmmE AHE89th CulnSexl El%a Al back
contacte® AHgEAn Y& Mo ¥ DC
magnetron sputtering& ©l-§3te F gt €Al
9] &%+ 99.99%(CeracAlZ)ol™, processing gas®
= Arg A8t Z3A chambers] JIFEE
3x107° tor® A%t FHAA AYL Bowatt:
RANA R, ZINEEE halogen lampE o] &8l
500CE FAAZAL. E£3 7|83 targetrteldl A&
= 5 cmz AHAL

g FFF20-type) 22 AgH:E
CulnSez¥tot& Mozt F3#®  Coring 7059510
co-evaporation - & ©l &8t FastQch. oo A}
£¥ clemental source?! Cu, In, Se& 99.99%(Cerac
Az)Z 3mme 271& AL4s4Ach Sourced
heating® K-cellg Ar&38H3lz, thickness
controllerd #Aaste] vz or FAFE WA
gk, 1R 5 halogen lamp8 ol 83t F7HAR
o, =8 234 wu FJAEE G 98
15 rpmel £52 719& AAFAA Sourcest 71

- 1437 -



Alolel AdE 30 cmE #ANYYG. 29 12
co-evaporation 4] AZFEEFE Vel

229 1 co-evaporation Ayl AgE

N-type buffer layer® Al£5H%= CdSwge
chemical bath deposition(CBD) 22 Z 33}
Ao 2= CdAcz, Thioria, NHsAcE Al&3lgen,
amonia water& o]&3lo] pHEE KA
Solution&E& 80TE fAggen, pH= 128 &
A g4,

3y et 7= g-stepd o] &893, XA
o] vy Tz dAHTFZE SEM3} XRDE o] &3}
ZAs ), wute] 248 EDSE |43t &R}
Ax, BEI}EE UV-3101PC spectrophotometer
(Shimazu)& ©l&std ZFAstgch. Wt W AgL
4-point probe®d ©l&3ted &R At

3. &3 o ny

Mo¥t®t F3Al power?t Z7Hge] wel FA4E
7t 713190k Power’t 80wattd o 6A/secs] &
HEE 9L F7 AN AN FFHE 44
71283 MowtutAlol ¢} adhesione] X ¢¥gtont, 7
BEEE 500CE F/HNRES o o$ Y
adhesiong €& #71 Ak 29 40] Mo utute
BEEFZ2E ek o] Al Mo watel %
2% 249 columnar *+ZE 7HAR UYL BF
Aon, 2249 AR o 1x10'02 - emE VEY
Aot @etA CulnSeal BlFHA 8} back contacto.
2 AHS-EE metal layer2& 229 AL slHm
< adhesiond RYL ¢ F71 AA

EY¢ FFFIoR AL HoAE  CulnSetnte
¥ A%} densedta TYY Wehe PE o) 2
3t B gz three stage processi & o]
3t CulnSe; =2 F&8 k.  Three-stage
processE first stagedlA] In® SeE FAlo] 233}
9 InSes®t & YA ¥ second stageol A Cust
Se& F#89 Cu-rich CulnSett g YA sl Qo5
third stageol Al 712 In®} Se® &2 A# In-rich

Q1 CulnSep¥te}g AlzstE Wolth, ol CulnSe;
wehd J1uRe W AYgE sHAe Fdee =
< Aygtel woto] Y=o series AYRE Ha
AlAF FAPe] TAATL dolg & UES T
4 Qo

22192 SEM surface and cross sectional morphology
of In-Se film grown by three stage process
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3% 3 X-ray diffraction pattern of In-Se film
grown by three stage process
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¥4 SEM surface and cross sectional morphology
of CulnSe; film grown on a Mo/glass
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a9 5 X-ray diffraction pattern of CulnSez film
grown by three stage process
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¥ 6 SEM surface morpho]ogy of CdS/CuIn%ev
film grown by chemical bath deposition
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