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Abstract: This paper is designed to find out where power reaches the highest point as the load of solar cells

varies. In addition, the current and power were measured when irradiation changes,

current and power was investigated. On top of that,

and the correlation between

experiments were conducted with the light volume kept

constant and with the incoming light angle changing in order to figure out the incoming light angle that produces

the most power and to conduct analyses. It was ascertained that if the load increases, the current decreases and the

voltage increases.

Since the power of 0.9828[W] was the highest when measurements were done, it can be said

that when a load of 30[%] is applied to the solar cells, they are the most efficient.

Keywords: DSSC, Solar cell, Irradiation, Dye adsorption, I-V characteristics

1. M B

20054 29 WEOPAES wFAlF CO, WEHS
aEctes sty ot fuyehe 20139RH
CO, Al th/d=roll Z&Eo] CO, #&ol thst F&2
H& 7Hag ZAolt [1.2].

g oluAl, 3 odx], £ oyx], &4 o
YA, AsdA, ®H7]E YAl § ol 7FA] AIR|AY
oflix] Follx &s] Fsteicty & 2 e EfFL
UAl = dxgo] g8st 2ajuet g7 7 &grst
FEj2 FER Qlo] AM2]ZA e A], CIGS

|y
, G278y E|YAA] (dye-sensitized

a. Corresponding author; yschoi67@dsu.ac.kr

Copyright ©2015 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

solar cell, DSSC) & ™t &7/ HgE AX7t
- AE] . Qlet [3].

Al =2 F&u FAS AxRFAPel &E Fo=
Vg de] 2ol Qe ARA ARE HYAA= ¥
B3 Z59 BASH ARFA, vk AERTTL B
FA AA”RIel HQ, FEo] 71 S/ Fols AMRE
o ot O S22 st HFAMdo] Ao ol=
Act.

2 YAl £ A

7bestol &t &4 4,5]. &
2489 HIAA= A7, stet, Mg, 24 39 &



738 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 11, pp. 737-742, November 2015: J.-W. Kim et al

ot Bgxlom g¥H Ao
A7t AP D
xR ERoz A
SR 7R
a8< 7|28l 9lod,
ARs] 2 &=
7HX7171 Y35
TiO ¥ H
TiOy/ B & /%5l
aAlZle a4 [7, 54 Atets
A= mH A2]o tigt A+
AstAY 7iAststo] Ef g7 A] 2]
o

91, U7 A

=] A
7} gopHz Lul

2 e
o, 27 nagstel Mot =
al

o8,
fu
N
N
oo
ok
)
2,
2o)
)
rr
N
ki

1[%] =9
o1 33[%]ol

=
fo
o
-

ot i)
)
re
riot
o
o
tjo

N,

rg

=

s

i

o(ié rrore

o

3 ﬁ iﬁf

= mo 2
ol
iu)
=2
pac)
i) o[}

3 I;Jgi o
—

o =

>~ olo
o nlo &

b}
un
_t';_l‘

'
og,
Hu
1o oo
4
B
i
=

rE
= o

fo
o
mjo
o2
o
>
)

=
L
o
2
o
>
a)
N
N
rlu
&

filo

o —

o

2

old

o

re g

P

lo
OD(' _|>‘, N

N

o
— |o

fu

>

o

2]

fol

u
>

of
U
i
2 0% o =
D)

@7 [12] S0l o

il

o
olo
oft
2
g
2
2
U 1o
X

o P~
Fo
>

r\l

tjo
2

=
&L
1
)

> Of

_,,
r\réll
o2
Ba)
0_4
‘|O_|..
r_>_"~
2 38
o
a
)
2

2
Ral
=
p- o
o olo
ook
Ral
[ )
we
ok
2
o
e o P

i
Jm o
ox.
i)
1
e
)
]
o
Rl
1%
ot
o

Eogp X

of mju 2h 2 ofd T 4w

Al
lo
tu
—‘TI M
2
o9

. E3H o] A
0%t 295+
wAoH}. opx|eto 2

O glass ¥ IR =20

B4 =0 ot

ol mx

N

2}
>
>
1o
=
T
i)
38, oL r

TN o2 o
fuju
RIS
1O o
Sox 1o
2 m\o

w
| S
,%

oX.
o n
Qo

o
")

Hzlst
SHERC I
[14].

X
rE
o g
ol
o,
rlr
|
il
Me
%
ol
o,
Q
i

N
—
>
ot
0z
1%
¥

%
24

2.1.1 g

1

MME 9R 2SH HUPHAT A% Al 9
T= 10[°C], 20[°C], 30[°C], 40[°C], 50[*C]
7 en s7¥E 9R EAMAITE 2 4
18, 244702 Lol BHIS A|Kstol
Few 2 Azl ohE 4R 78d B

A EXMS golar simulatorS 0|83}

)

Lo e
H o

—_
o

o M
S o
n 2

Mr 10 0@ *° hu hu
4%
_O'l_v‘
4%
o d
U

PETe AR A% =9 A=y sew
(TCO) 2= FTO glassE AFgst9ia, o]l
2leml x17lemlo) 2712 A2 3 oqEes ogst
of 1Rdoz A § AW AAIIE ol gstol
25[CloIA 1027 A& 9pge AR £80t A

T

otz & RAJIAE o]L3l0] FTO EHo]| ol

APgRS ARAZIAL, GA] Ax7]E o3t 70[C]
oA 1027 Axste] FH|tt.
Azg FTO 7]H9 A= ool A ®I

L{em] x1lem]o] wmoz doctor
blade BE olgstol Exg § A72E ol&stol
7]

120[°CloflA 1087F 2 A121 H, thA] 450[°CJoflA 30
220 AARIT 24 S AR FREE AR &
N719 d2o] AR|A|ZiC.

Zh 2r oA =0 w2 AZto] A &, FFoA
AAZE Aol o2 s =i ASEo Y&
R EAZ AASHY FHA2S gAdstch

AR AAre] dedd &9 A= 7|HTCO) &
M= ORERlR2 FTOS  ARgstga o=

2lem] < 17lemlz sjec @ 2712 2uE AEy
59 A3 e dEee olgdlel 1os A%

=2

g =, =gut AIAYIE ol&sto] 25[°CloflA 10=3t
Agetat. A Aed &9 A= /8 7182 24
7tAE olgst 1AM oz ARAR 2, ARV|E °]
&3tof T0[°Clol A 1023t A=sto] FH|eit

Azxd FTO 7o) A=/ ufefo] SAHd Hof Pt
gojrea Lllem]x11lemlo] mmioz doctor

400[°CJofl A 1023t 2dA1714L, o] Ale JuidaE
AT S HIGARY ArE s ¢4
H RS YO =S sealingAl S o]-&sto] FEst
2, AsiAdS st @8 48d HIYAAE SGA
2t A ' 43 HIARY AN EdE
BA517]  8to]  solar  simulator®  0]85}9]
AM1.5G 240N [-V-P &4 A& A, &

1.59] Aol & 100[mw/cm?],
MAE MEA|7HS 12fsf 500[ms]

AAE o Al= AM
57 delay ARRE2
2 n7gstao

2.1.2 Mg ZXR|
221t AA7|= JAC-20105 ARgstich A7jz=
DMFP-145 AREsiRlon, 2o 7IE-2%=+ 1,000[°C]



AN AR A &8 3=, A28A A|11Z pp. 737-742, 20159 11€¥: AAS = 739

ot} YXge&e | ¢St solar simulator=
K201 LABIOOES At8st¥on, Iy XL Xe sHm
(XENOS1100-1007003)2 Al&5tict. Photovoltaic
power meter+= K101 LAB20, K101 LAB10S Ap&3at
ot

3. dm ¥ 2@

R 24SY EYNAS PH 5 g HHHoE o
&2 URle 24+ AR WA olFolth. 1 F
gaol AT MAle] WHRS AYAE 2ol
drel FAYol M4 WAl WRUE =3
3718 Zolth. ot WA TiO, BAKL v}
Qoo @rol FARF E3t A7} Qo] MRUEL
LAY oY 7IsHAl= = Zolt. ol AlgE2
sl 7] Slstel @& & Al mE -V A
g eE¥e I3 1~47px UERy9lct

18.0
16.0 — 2h
—— 4h
14.0 8h
b 12h
E —— 18h

< 24h

£

Z

2

3

0.0 0.2 04 0.6 0.8
Voltage(V)

Fig. 1. 1-V characteristics of DSSC according to adsorption
time at dye adsorption temperature 10[C].
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Fig. 2. 1I-V characteristics of DSSC according to adsorption
time at dye adsorption temperature 20[ C].
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Fig. 3. 1-V characteristics of DSSC according to adsorption
time at dye adsorption temperature 30[ C].
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Fig. 4. 1-V characteristics of DSSC according to adsorption
time at dye adsorption temperature 40[ C].
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Fig. 5. I-V characteristics of DSSC according to temperature  Fig. 7. I-V characteristics of DSSC according to temperature

after 2 hours of adsorption time. after 8 hours of adsorption time.
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Fig. 6. I-V characteristics of DSSC according to temperature  Fig. 8. I-V characteristics of DSSC according to temperature

after 4 hours of adsorption time. after 12 hours of adsorption time.
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Table 1. Electrical characteristics of DSSC according to dye
adsorption time at 10[C].

10[C] Voc[V] Jsc[mA/em?®]  FF[%] n[%]
2 h 0.57 5.85 63.72 2.14
4 h 0.60 1041 50.95 3.18
8 h 0.61 11.36 51.56 3.60
12 h 0.62 11.27 55.83 3.92

Table 2. Electrical characteristics of DSSC according to dye
adsorption time at 20[ C].

20[C] Voc[V] Jsc[mA/cm?] FF[%] n[%]
2 h 0.59 5.78 66.76 2.28
4 h 0.59 10.94 55.88 3.58
8 h 0.65 13.34 52.48 4.58
12 h 0.63 13.26 60.66 5.07

Table 3. Electrical characteristics of DSSC according to dye
adsorption time at 30[C].

30[C] Voc[V] Jsc[mA/em?®]  FF[%] n[%]
2 h 0.66 6.98 69.29 3.19
4 h 0.61 12.22 47.36 3.54
8 h 0.60 13.19 56.18 4.45
12 h 0.60 12.78 61.37 4.68

Table 4. Electrical characteristics of DSSC according to dye
adsorption time at 40[C].

40[C]  Voc[V] Jsc[mA/em’]  FF[%] n[%]
2 h 0.61 13.20 48.14 3.90
4 h 0.71 13.97 48.46 4.79
8 h 0.70 15.41 48.85 5.24
12 h 0.67 14.64 5431 5.34
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