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Abstract: We developed a new solar simulator to evaluate a large-scale solar cell using seven kinds of
LEDs (Infrared, Red, Yellow, Green, Blue, White and Ultra Violet LED). LED solar simulator can be
displaced the existing solar simulator which has several demerits such as high power consumption and
short lifetime. We have tried to fabricate LED solar simulator which fulfills the spectrum for AM 15G
condition, and to verify the feasibilitv of LED solar simulator.
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Table 1. Specification and characteristics of LED.

Total Forward Total Forward |

Colisr Peak[rﬁﬁ?m(m Il][l.lxnrr;tn?:i:e Dlr[%ctnj'ny Cilfisat Voltage
: S (I, mA] [Ve, V]

White 464.8 1,500 30 20 34
(Green 508.8 1,100 30 20 34
Yellow 579.6 5,000 30 20 2.3
Blue 460.9 200 30 20 34
Red 659.3 420 30 20 23
Infrared 859.7 40 30 20 1.5
Ultra Violet 3ana 70 30 20 34

Irradiance intensity (a.u.)

I i
<
2
a
=

A
\ Blue
f

A

Wiite |

Green

§rl||l|||||||
8

Infrared
~ d
£y
Foy
T r T _l/ &_-
500 600 700 800 200

Wavelength (nm)

Fig. 1. Spectra of various LEDs used for the LED-solar
simulator.
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Fig. 2. (a) Schematic illustration of LEDs arrangement,
(b) photograph of LED solar simulator.
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Fig. 3. (a) Spectra of Xenon lamp and sun light (AM
1.5G), (b) spectrum of LED solar simulator (filled in red)
and sun light (filled in vellow).

st 1 F9lol Uz 4 LEDE
*1@16¥°i':} AEd uish go] o

FH HgdA 2EAe] A
o} ﬁ’r‘r_ A o] FHHE #UdEE
oliz d¥E T Y Aew
Fele] ol HAHY 7MsAe

o ah=
HEe FHe
Ho] ZALE o
aearglen,
A Al A &

[ S A

h-u do

g LED ko] wix & AAsta 4t5 3 2E HES)
of 248 en, ¢4% Mo LED 24E AddER

Aold & AEE Ak 2 o] % A4 A% vt
o} #o] 7} LEDwith ¥ E¥&gS A& 24 =3
& ezt vl WiEelnt. WA ¥ F¥FS LED #
oA 15 cm A= Fo|A fAAA &Ad 2HE
dol 9F dHFF AHMEH} dvig FAHEE
#eksto] A3t

vhuto R dA] AYe SMPSE ALg3tel Fat
Ak E@ 24WA ge) FUAES wol7] el

LED WAg 34 stol gk Axshel vize]
VEE woliz PYE Agsdon, Yad 3 &9
& NuRs B Be Fow A9



758 J. KIEEME, Vol. 25, No. 9, pp. 755-758, September 2012: K. Jung et al.

g

r—— Monocrystaline silicon solar cell |
~
“"""‘-\.

8 8

S 4
- )_\ o

-
i #
LED simulator Normal simulator

—
E
L
=y
E

1200 . =
3‘ Irradiation: 1.7 mWiem’ Irraciation : 100 mWicm'
B I 1666 mA 1581 mA 1
200 | = s -
@ V. 388 mV V. 570 my
2 a0 P 3omw \ P 207 mw J
E FF: 0536 FF 0625 ]
= - , -
'5500 e
o 1
S o ) -
o ]
g 2o

\ .
|.I-I|\lljl.-

100 200 300 400 500 600

Photovoltage (mV)

o

(=]

Fig. 4. I-V characteristic of mono-crystalline solar cells

using LED solar simulator and Xenon lamp solar
simulator.
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