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Solar Cells — the Energy Source for Earth &
the beginning of Space Exploration

Il Ki Han

About 170 years has been passed since the concept of
photovoltaic has been suggested by French physicist Alexandre-
Edmond Becquerel. Now the highest efficiency of solar cell
has reached up to 44% by IlI-V multi-junction solar cells with
concentrator. Those multi-junction solar cells are suitable as
energy source for spaceships. On the other hand, the cell
efficiency of solar cell for electric power generation as energy
source for Earth has is going to be saturated although commercial
solar cell efficiency is around 20%. In the part 1 of this article, the
history of IlI-V multi-junction solar cells which have been adapted
for spaceships is explained and in the part 2, new approach for
the improvement of cell efficiency is suggested as the energy
source for Earth.
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[Fig. 1] Satellite Rosetta with solar cell (Copyright: ESA/AOES Medialab)

A4 AFolehs & o2
e A, 2AEEE
25E NS FHEA

Folibe olglc. 1ei}

Aol AFFFoRA PR
2517 Elo] G B &

of77] Wolct, AT I YeHAE mHA & lejs
Wkl GPAAE AU B SRo] A 54

Bk, FAFS SRS Sstel Akl AT oA
O olgstein Bt BPANE AP SR W

—_—

A IHIE2| M2 2 o|stEiAlSIRIZ £E5611, 0= University of MarylanddlA] post—
HEE St=20tst7 |1 ¥0|M RZIS0|C, (hikoel@kist.re.kr)




A7F ohd dAol| = s = AL U

s AR AR olUAIE HaiAl sk 1R vt
He FFolM A7E daat sk HoR olofiin
2013 o] A2o) o AA3Af= ol At B
T 7IAE DA A ARIE AR v A ZAIE
fAstAlrhs AZE TR vt QAL 2o Ao HA
o B id = et V1S oA Yol vhe|a =
w2 HEsiA A2 Edlvks doidt Aoy, Ae

e Fujste] 2035dRE L Mt Fe) g2
T Folw 1 Ao #ol ohd A Tk A%
mErl ©Z2=gka Holo] Aol A T3 |G AFLS
L ogokg ubd oAE sfulslea sheh, UxbE ubA
20t urH L | QW F ok WA 9AdS WA It

Aglolc},

o|AY AEET} T3] BE& o4 HopdN s Bt
o] AL SHEAIE B A olA] e oy
Qo QA RrEL Q) ol $FolA Hlakutol
717 AAe] 2Pdol gehaL, elofae Sashe AZtE
A sefolol ] FUT gokax] A 272 o we A
Ato] 7V5317] wEolt,

2 ST oI Rl A AU

2 A Supoll gioks olopr|ch et $Fo)A
sk SRENEA] J) EEAt o AE
AT WAlA M TR oUAE AL 5 9
—'i— o}, 20129 69 F=o] WA ‘AAL 95
JALZA'S Gads 7 35 b S Bl

Concept of Solar Power System in space (Copyright: USEF:
Institute for Unmanned Space Experiment Free Flyer, Japan)

N
Y
i)
o
(i)
>
o
ri
)
O
rzi
)
2
2 T
of
=)
£
2
v
.
mlm

50% 7}t

o 6 D 4 ATk ek, ol ufel BT S0
A SR 14207 Bagh ARE B gopaX 2 B
FE 4 993, 712 SRABAPL SAL AT
% glol 2 942 lojof AT oA AH AL

3}7?0] U]T“—H"ﬂi X]:LE
ojt} IAlo] =718k 4=
= ‘3 e Oﬂ‘#ﬂe FTREE AYAbsfjoF sk olgr7t
2 Zlolw o]of g HjYHA = Fagt ouA L
g2 Fzbe ko) gls Aolth oy T79 HgHA &
oA oA BE, WA (o= FAL AAd), 12l £
Fol| A 9] FAH AR Foll 3t F=ole AojUl= 54
(radiation resistance) 52 12g o] w|ZE 7}4=1
A a7kere gyo] glon) ke 3]
7h fFo A9 v A He g 7Y ARtstt,

o
_|_4
l-ﬂJ
i
m m13
)
Yy
il
W of

30| Zghet sfetS Ut A| EfFHA]

gloFA = 1839¢ ZHA E78tzl Alexandre—
Edmond Becquerelo] 2Jato] 22 At o]& 1977d
Lo o2 Ao a8 20% ZHY GaAs IFHEHIEA|
kA x| 7} 7 E & 20128 =9 Alta Devicesgh= Ef
A FJALoA] Hakoz 28 8% AUt Ao| F o)
o}, 18y GaAs AR BRI R HFHA e &
&= SHAZIEE AT o Yo zRE 2= H
& AHERHY] YRUES oA = HMekel=t] AR5}

wolth, webA ks WA 7k AR Aes
o SHAIZ]7] $8te] GaAs DU E Alof| =712 271 9]
A2 Tlsto] F 3709 AR dE siFHA] 3 e
HA)ZE 19839 =] u|= North Carolina 5=t gloj| A
A& WEsEATh FAlelE InGaP/GaAs/Ge E4G%
& o] Rl 3 YA E LSkt Ae2 16%
oAl olm] 1977 Eof| /E GaAs TGUHT HFHA
o agHT e EAS Uit 28y 1988 =
7} AAA 37 ok 882 GaAs TAAE H
FAR| 0] FLI} H|ZLFt 20| EYBII o] F 1993W =
of o]2g] vk GaAs HAHT HFAX o] FLS I
Al =71 ARBFAAL A= 7] glo] 37.9%°l o]=
AVHS S



AN A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A N A A A A A A A A A A A A A A A A A A A A A A A A A A A VA A VA T T

AV VAV VA VAV VA VA VA VA VA VA VA VR VA VR VA VR VA VR U VA VR VA VR VA U W AN

AN N O T O T R

AN N N O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O P R

olvx| 7l

Inverted 713 (NREL)

Lattice
Matched 122

w
@

[
=]

Inverted $3

Cell Efficiency (%)

oy (Sharp)
32
Lattice Mismatched 73
30 {Fraunhofer I5E)
2004 2006 2008 2010 2012 2014
HE

[Fig. 3] Development of 3-junction InGaP/GaAs/Ge solar cell
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[Fig. 4] Breakdown of causes for the Shockely-Queisser limit. The
black height is energy that can be extracted as useful
electrical power (the Shockley-Queisser lefficiency limit);
the pink height is energy of below-bandgap photons; the
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