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Characterization of CulnSe; thin filns depending on deposition parameters
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Mokpo national Univ.

Abstract : Process variables for manufacturing the CulnSe; thin film were established in order to clarify optimum conditions for

growth of the thin film depending upon process conditions (substrate temperature, sputtering pressure, DC/RF Power), and then by

changing a number of vapor deposition conditions and Annealing conditions variously, structural and electrical characteristics were

measured. Thereby, optimum process variables were derived.

For the manufacture of the CulnSe;, Cu, In and Se were vapor-deposited in the named order. Among them, Cu and In were

vapor-deposited by using the sputtering method in consideration of their adhesive force to the substrate, and the DC/RF power was

controlled so that the composition of Cu and In might be 1 : I, while the surface temperature having an effect on the quality of the

thin film was changed from 100[ C] to 300{ C] at intervals of 50[ C].
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Table 1. Cu-Il[-VI based solar cell and module
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Fig. 1 Deposition rate by DC power.
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Fig. 2 Deposition rate by RF poWef.
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Fig. 3 Surface morphology of CulnSe; thin film by annealing
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Fig. 4 XRD results by substrate temperature.
(Ts=100[CT])
Cuinse,
&5
Cuinses
fE
=z Sunse,
= T =200°C}
= 1. =150[°C]
T_=100{"C]
LT ERT

T
20 30 a6 50 60 70 80
itraction angle [26]

Fig. 5 XRD results by annealing temperature.
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Table. 2. Best condition and result table of CulnSe;
thin film fabrication

AT
500.[C]

AS CT Ce HM R

1h" 0.028 | n |2.12x10”| 189 |15

2h
(250{C] 20min)

0.0749 | p |5.37x10" ] 2.3x10* | 4.8

A.T,=Annealing Temp. AS=Non-stoichiometry,
CT:Conduction type, HM:Hall mobility[cm’/V - s}
R:Resistivity[Q - x10"'¢m]

Cc=Carrier concentration [cm'3]

-121-



4. 8 E

= AWM= Sputtering® 3t Evaporation® 2 0/ &3t
SolI|B 20 JBH2Ee ZHe & ¥ H4FHE BS
MPH CulnSe, HUES HFHAITID 0IE2 SHE2 ZASIRA

CulnSe;, 2HUS = = A= SFXAUE YIALL
(2) CulnSe;2 Z2EHHQZ p-type? U0 &M LOUXIL,
n-type2 SE 610 HECH HE

ME n-type CulnSe; &194E2 Z0I81H RE = UUL
(3) CulnSe; “—\“3\‘ INE SXad 2% 250[C] B20A &

= m

O YORM, 350[TC]12 EXel 2&0AM Seas

solg 2ig 4 AACL

4) &S0l 2o SO CulnSe; 22 el =&, 0|

EC U HEBS 22 127-9.88x10"7 [em™], 49.95~185
-1

[em™V - 5] 2 107107[Q - cm] OIRACH
Olatel ZUMZRH 2 AEMA 20E CulnSe, =2Hat

BHAMXE ASot=0 ZEgs 2d2 IFUAULD AzdE
2l 2
= dd= fiuXZel3e AUXIXE JIeE /ASAY
deez +AIASLICH
1es

[1] #AE, S, OCulnS,/Cds 015FE X 2H
oS40 28 AP OHSUSD (1994)

{21 M. A. Contreras, B. Egass, K. Ramanathan, J.U. Hiltner, -

A. Swartzlander, F. Hasoon and R.Noufi, Prog. in
Photovoltaics, Short Communication, July-August 1999.
[3] J. Zhao, A Wang, M. Green and F. Ferrazza "19.8%
Efficient Honeycomb Textured Multicrystallineand 24.4%
Monocrystalline  Silicon Solar Cell”, Appl. Phys. Lett.,

73(14), p. 1991, 1998. _

{4] F. H. Kang, "Development and Manufacturing of CIS
Thin Film Solar Modules”, Technical Digest of the Int'l
PVSEC-11, Hokkaido, Japan, 1999. pp.627-630.

[S] F. O. Adurodija, M. J. Carter, R. Hill, “Solid-liquid
reaction mechanisms in the formation of high quality
CulnSe2 by the stacked elemental layer(SEL) technique”,
Solar Energy Materials & Solar Cells, Vol.37, 1995,
pp.203-216.

[6] R. Noufi, R. L. Matson, R. C. Powell and Har-rington,
Solar Cell 16, 479. 1986.

[77 R. A. Mickelson and W. S. Chen, Proc. 16th IEEE
photovoltaic specialists’ Conf. (San Diego, CA, 1982), p.
781 '

[8] N. G. Dhere, M C. Lourengo, R G. Dhere and L. L. Kazmerski,
Solar Cell 16, 369. 1986.

[9] S. Zweigart, D. Schmid, J. Kessler, H. Dittrich, H. W.

Schock, “Studies of the growth mechanism of
polycrystalline CulnSe2 thin films prepared by a
sequential process”, Journal of Growth, Vol.146, 1995,
pp-233-238.

[10] Stoshi YAMANAKA, Makoto KONAGA! and Kiyoshi
TAKAHASHI,
Diselenide Thin Films by Raman Scattering Spectroscopy
for Solar Cell Applications”, JAPANE JOURNAL OF
APPLIED PHYSICS, Vol.28, No.8, 1989,pp.L1337-L1340.

[11] S. A. AL KUHAIMI and S. BAHAMMAM, “All

JAPANE
JOURNAL OF APPLIED PHYSICS, Vol.29, No.8, 1990,
pp.1499-150.

[12] P. Menna et al, Solar Energy Materials and Solar
Cells, 35, 165 (1994). '

“Characterization of Copper Indium

screen-preened  CdS  CulnSe2 solar cells”,

-122-~



