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Abstract

Transparent conductive oxide (TCO) is an important part in the construction of dye-sensitized solar
cells (DSCs) because of its low sheet resistance, sufficient light transparent ability and high
photoelectrical response as a porous photo—electrode material of DSCs. However, the use of TCO for
the two DSC electrodes can result in significant cost increase for the less effective DSCs compared to
Si based solar cell. Therefore, the replacement of TCO is required for the commercial production of
DSCs. In this study, TCO electrodes are replaced by stainless steel mesh. The 3.44[%] efficiency of the
prepared TCO-less DSCs sample was obtained.
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Fig. 1. Structure of mesh electrode type DSCs
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Fig. 2. Surface SEM image of mesh electrode
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Fig. 3. Sample of general DSCs using mesh
electrode
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Table 2. Photovoltaic results of DSCs by working
electrode coated material.

\50] tg— JSC , VOC ff rl
[mA/cm?] | [V] [%]
AlO3 (Sol-gel) 11.05 0.89 0.32 | 3.44
Si09

. . 5.74 0.88 0.39 | 2.36
(Dip—-Coating)

Without coating 4.65 0.87 055 | 2.95
Si0O:2 (Sol-gel) 2.19 0.85 0.26 | 0.59

e Coated Al,O; by Sol-gel
N @ Coated SiO, by dip-coating

~ 10 A No coating

B o Coated SiO, by Sol-gel
U

£

S

>

=

w

c

(7]

T

e

c

o

5

|9

0 0.2 04 06 08 10
Voltage(V)

38l 4 SAAT 22| U2 HSAE LD

(DL TTLY

Fig. 4. Results of DSCs by working electrode
coated material

7 49} 3 2= AZHE DSCe Fas &
3l Ayfolt}. ALOsE Sol- gel How =

A5E o]8% DSCo &&2 3.44[/0](Jsc. 1
[mA/ent], Vo 0.89[V], ff: 03224 ZEA S
Al % Bl B3] 0.5[%]8 = 5“"@913}
G F(J) 9] 49 11L.05ImA/en’] &2 57822
£ sHA] 2 YRR B} oF 254 A 1
L fill factor7]- A o} FAWTEES U
SIOE FHE DSCe 7%-%, Dip-Coating 'HE A
g ﬂlomxu 82 2300%] (Juo 5742[mA/cm2],
Vo 0.88[V], ff: 0.39) 2 HFER O™ Sol-gel M-S At
23 BFEaAE 059(%] (Jo 2196[mA/em’], Ve

—|—4 O_>L
o

oﬂ A
_I1m o 5 o I

8

= O

g

zZ9 - A7)d8)8ke] =4 #2538 A23, 20113 2¢¥

0.8V, ff: 0.26)2 =AE ) SI0=
A 2 AT gagle] 29S a—m e WY
1

2 Aol A= DSCse] A 7}7—:‘5}% Ads7] 913l
FH¢] TCOZ= AREHA| &= th4l, SUS H+1& /‘}
&3k TCO-less DSCsE #l|2}slal, Xﬂﬂﬂ Alo] 3%
3 548 a1t vlso] w4 d=e] 54
1o} 3FAI717] 8l AlOsot SIOE Hiel d=3E
o FEIGIe] A=k Alo] FAWE EAS ]
skt Ag Aztel oJshd, ALOsE Sol-gel He
IR A5 HjYdA]e] &2 3U4[%|=2H F'A
5 3] 2 AERY05%] A% IES & 5
Ak 1831 SIOE ZHe Ase Z-AEE
A B2 ARET 23] Z&o] AstE e 0w
ElSith 71 o] 2= SiOxe] A7 o] AlOsel
H|3f wrolbA 33 = Foll Ao A We] Hshdd 59
o] 3| Aat=7] Wil o= Ho itk T—:L%t
W] =S o]-83 TCO-less DSCse] &3-S
A8l HAe] AbsHE IREA Rl g A7 & o
sjr]ojof & Hlojrk

ar
=

> 8 r

Lm

[

L &

rﬁ il

#Ale 2

2 s 20104= ZYuisii st X[/
o[5t0f A E|ion, B FA ol ZAI=ZLCE

References

(1) Michael ~ Gratzel, “Perspectives  for  dye-sensitized
nanocrystalline solar cells”, Progress in Photovoltaics:
Research and Applications, Vol. 8, issue 1, pp. 171185,
2000.

(2) Youl-Moon Sung, Toshifumi Yuji, “Surface Treatment of
TiO» Films by Pulse Plasma for Dye-Sensitized Solar
Cells Application”, IEEE Transactions on plasma science,
Vol 35, No. 4, pp. 1010-1013, 2007.

(3] A Kay, M. Gratzel, “Low cost photovoltaic modules based

@



ol
1p
=
A,
e

on dye sensitized nanocrystalline titanium dioxide and
carbon powder” Solar Energy Materials & Solar Cells Vol.
44, pp. 99-105, 1996.

(4) K. Onoda, S. Ngamsinlapasathian, T. Fujieda, and S.
Yoshikawa, “The superiority of Ti plate as the substrate
of dye—sensitized solar cells” Solar Energy Materials &
Solar cells, Vol. 91, pp. 1176-1181, 2007.

(5] Y. M. Sung, Otsubo M, Honda, C. H. Park, Jpn. J. Appl.
Phys. Vol. 41, pp. 6563-6568. 2002.

(6) L. D. Partain, “Solar cells and Their Applications”, John
Wily Inc., 1995.

(7) WMel Aset Yol 492 “Elels Ol5 23725
£ 0|88t AT EHYHA M2, Trans. KIEE, Vol 58, No
12, pp. 24362440, 2009.

(8) J. H. Heo, Y. M. Sung, “Synthesis of nanoporous TiO»
Materials using sol-gel combustion method and its
photovoltaic  characteristics”,  Journal ~ of  Flectrical
Enginnering & Technology Vol. 58, pp. 322-326, 2009.

9) Y. M. Sung, “Preparation of Dye-Sensitized Solar Cell
using Radio Frequency  Sputtering and  Sol-Gel
Combustion Techniques,” Vol. 3, No. 2, pp.123-125, 2010.

& o] 48 TCO-less FAME A A% & Fus 54

ORSPN |

202 (R

19579 9¢¥ 149 A, 1984 A3l
FEashy £, 19884 1= NYU-Poly
| A=Fstd 4 (AAD. 199349 59 Hl =
[}{ Arizona FHU AEFT (AL,
&) 19939 4¢ AdiHA; gheA] AT M
AT, 19959 3¥~dAA At
A A e w4 20029 89 ~2003d 79 v
University of Michigan, A & & %F3} W& a4,

J 2 (AU

19661 119 2948, 1992 FAtd) & o
A7) ga 290, 19949 Sojela ojete)

ZAMAD. 1996 8¥ Fuistul thskd
ZJ(FAD. 1998 79 ¢ ¥ Kyushuth st
Post-doc. 7. 1999 7€ Kyushu
ek x4 2006 29 Miyazaki o

A AATEI 2us @4 AdEE A7 A
F3} B
BAEF A 2 BB

Tel : (051)663-4777
Fax @ (051)624-5980
E-mail @ ymsung@ks.ac.kr

Journal of KIEE, Vol.25, No.2, February 2011



