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A Study of Photo—electric Efficiency Improvement using Ultrasonic and Thermal
Treatment on Photo—-electrode of DSC
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Abstract - A making process of DSC(dye sensitized solar cell) was presented. In general, Photo electrodes of DSC was
made by using colloid paste of nano TiO: and processing of Doctor-blade printing and high temperature sintering for
porous structure. These methods lead to cracks on TiQO- surface and ununiform of TiOgz thickness. This phenomenon is
one factor that makes low efficiency to cells. After TiO: printing on TCO glass, a physical vibration was adapted for
reducing ununiform of TiO2 thickness. And a thermal treatment at low temperature(under 75C) was adapted for reducing
cracks on TiO» surface.

In this paper, we have designed and manufactured an ultrasonic circuit (100W, frequency and duty variable) and a
thermal equipment. Then, we have optimized forcing time, frequency and duty of ultrasonic irradiation and thermal
heating for surface treatment of photo-electrode of DSC. In I-V characteristic test of DSC, ultrasonic and thermal treated

DSC shows 19% improved its efficiency against monolithic DSC. And it shows stability of light-harvesting {rom
drastically change of light irradiation test.
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Fig. 1 A cross section diagram of a DSC manufacturing
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Table 1 TCO sheet resistance and thickness between
photo-electrode and counter electrode

treated time sheet Thickness
{min) resistance (Q) (pm)
non nan 3.27 =11
10 3,32 71
" | 20 3. 46 60
erma
30 3.b6 (=~
40 3.86 &S
10 3.19 68
Uitrasonic 20 3.22 =15
{25°C) 30 3,27 62
a0 3. 66 72
10 3.47F 61
Ultra — 20 3.57 60
thermal
(75°C, 40kHz) 30 3.7 62
40 3.8 BY
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Fig. 4 The SEM graph of maximum, average and minimum

TiO2 layer thickness of preexistence method(upper)
and thermal method(lower).
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Fig. 5 The SEM graph of maximum, average and minimum
TiOz layer thickness of ultrasonic method (upper) and
ultrasonic-thermal method(lower)
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Fig. 6 The SEM graph of TiO. surface with preexistence
method(left) and thermal methodl(right)
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Fig. 7 The SEM graph of TiO2 surface with thermal method
(left) and ultrasonic-thermal method(right)

T 28 Zt 2adAY AF 2718 27 Hsld 7 A
105 A 408712 HASt Azst Ao F&

ul obelRE 71Ee A% o3, dAH B, 287 Al
A, 2ew dAY 49 FHE dEAt V&Y A%
A AAYE T 32 BHFAN ) FHE Pru 4T

5 805



TERBEHNE 578 5% 2008%E 58

AARAUT. ol I8 7AXMME TAGY 2] AIEHE
dE E73L E&o) NAHA FRS YVt 29y
o] AYo] AR FAAT ¥ 4olMAHYH FA<
Aol 3 EA3t7] WEd WFEAHYA AF 2§
AA BE&9 WHIde A dFE A gL AL

AT 1" 8A 7|E9 AFAH xSoA T

o] HuFPE v 2JFIAAHE § o] AF EA
= 49 Ut ol I8 LA AHE FAY ddAE
2R TiO, 474 WFE AFIEF] & A&
ot 29 8A 25EXEE BT A 2 &

3Re WET w2 SA4S Yl 3l
didor dojz Hyol|A|wh E‘IV&H H/}_P_i 25 3A
93 ARY ¢ & A& 9 HAoE HY|E FdE
WA MAolgles g3RTE= 7}%i 13t FEo]= FH o
2EQ HEVF Yol 834 Tz

P
full T
2 ASHT Be FUHL AL Aolz B 4 YL Aol

lo o

oo
Mo Moo o of & oAy fu el

I

ki 2 2t2te| MEEHO R de 23 £ djw (F&H
& (.25¢0m)

Table 2 Comparing efficiency and Pmax of manufactured
cells. (Active area : 0.25¢cm)

trested fne Pmax Efficiency Fill Factor
{min} {mW) (%} {%)
Aty RO 0.914 3.66 T0
11y 0.934 3.73 9.4
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Fig. 8 |-V curve of each manufactured DSC (Active area :
0.25¢cm)
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