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Abstract

CuyZnSn(S,Se)s (CZTS) has been considered to be the most
promising material to replace Cu(In,Ga)Se, for application in
photovoltaics. One of the issue addressed to Cu(In,Ga)Se, is the
shortage of indium owing to competition between the display industry.
To overcome this issue, CZTS was developed as a promising substituted
material due to its earth-abundant composition. All components (i.e. Cu,
Zn, Sn and S) are abundant so that less cost on material budget is needed,
which gives it a potential to meet the cost of US$1 per watt as a future
solar cell.

In this project, we propose a vacuum-free process to fabricate CZTS
film, by electroplating and ink processes. The project will begin with
facility design of electroplating, solvent purification process ink
processes followed by deposition of precursor layer as well as final
thermal Sulfurization/Selenization processes to complete all device
fabrication for efficiency measurements. In addition, we will also focus
on chemical composition, micro-structure, electrical properties, and
optical properties. With the help of analysis results, we will further
optimize the non-vacuum process of the CZTS film. The basic research

from this project will be benefit for development of CZTS film in PV



field both in research and industry fields.
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B % T

Arit gl Eg (eV) Arit gl Eg (eV)

450 °C 1.20 450 °C 1.18

500 °C 1.33 500 °C 1.42

550 °C 0.80 550 °C 1.31

600 °C 1.16 600 °C 1.03
fo- TR RN E R 8 CZTS B9 M+ | 2 %

L VARV iFNE R ¥ CZTS Ergsk 3 e »cF 2 B 4
~ o g Al ks iE R 580 2 5 CdS ¥k > £ % sputter
B4E 100 2 F 9 i1-ZnO > 3 F AiR4E 500 2 F ITO- ~ 2 kT £ IR
H_ A% AM 1.5 solar spectrum T & B & T £ = 27 =7 48 CZTS
Ak TR F B R AT 0 & 550 TC AP RLIEET S, £ 8
B enk P MRS > TSP R T RE D] 349 mV o T 0 A4 )5 4

0.367 > X ®ER ?Eiﬁ"'yﬁ 4.43 mA/em® » F)pt fr b

-La?"

thE L F 0.673% bt T =T 48 CZTS ok T @ ek % %

BT RARB ROt iINT L A dag g i iE iR 600 °C A

L gL TH ARLARFTETIORBRTR 45mV - THEERTIL2AE

2.88 mA/cm’ ~ T ¥aiE & F]F 0.298 % T iasck 0.15 % 0 fA kA
TR 48 CZTS E ek 7 e sa iz o

Vo % 4 CZTS & "

Vee (mV)  J.(mA/cm”)  FF n (%)
450 °C 929 2.00 0.289 0.0553
500 °C 178 2.57 0.296 0.161
550 °C 349 4.43 0.367 0.673
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600 °C 80 2.17 0.273 0.0603

P st R R 4% CZTS W

Voe (mV)  J (mA/em®)  FF n (%)
450 °C  66.7 1.41 0.265 0.0266
500 °C 145 1.47 0.286 0.0666
550 °C 130 1.74 0.278 0.0873
600 ‘C 145 2.88 0.298 0.15

FZ DRIt VR R CZTS &k 7 ke

%&iﬂ,ﬂwﬂmﬂﬁaﬁ?ﬁcmsE%ﬁ%@ﬁ%ﬁ?ﬁ
CZTS #EW P aiit B BT » ~ it eh J-V characteristic @ #%_ J-V
characteristic ©? » Vi 2 2| CZTS &% ek BF 2T )= =243 eh
P-N f&dG o 7 ® 14~157¢ 7 up &F'ﬁ F] » 550 °C privi@ L iz

T 5 A i J-V characteristic % L J #i A h P-N 6 & o
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