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Plasmonic Solar Cell
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Plasmonic Solar Cell

E 1. 42 250C0kM global AM1.5 (1000W/cm2) ei2) A} ASERI0R OISt solar cell &S : LTUXE MBS tE 32 (B4 - @238 1)

Classification® Effict Arsa® Voo e FM  Testcentre®  Description
(%) em ™M  imAem® (%) {and date)
Silicon
S$i {crystaliine} 250405 4004dad 0706 427 828 Sandia (309  UNSW PERL 17}
Si (multicrystalline) 20405 1.002{ap) 0664 380 809 NREL 504  FhGASE 18
Si (thin film transfer) 167404 4017(sp) 0645 330 782  FhGJSE (201) U Swttgant
{45 pm thick) [19]
Si {thin film submodule) 10503 940fn 04028 2070 721 FHGISE 807 CSG Soler
{1-2um on glass;
20 celis) (20}
-V Cells
GaAs (thin film) 261408 1.001{sp) 1045 296 846 FhGISE (708 Radboud U.
Nijmegen [21}
Gafs {multicrystalline) 184405 4011{% 0994 232 797 NREL{1195 AT, Ge
gubstrate [22]
P (crystalling) 221307 40219 0878 295 854 NREL (400)  Spire, apitaial (23]
Thin Film Chaicogenide
CIGS (cel) 19.4:406" 0994(ap) 0716 337 803 NREL{108  NREL CIGSon
glass [24]
CIGS {submodule} 167404 160{p 0661 336° 751 FhGISE (3007 U. Uppsels, 4 serial
cells [25]
CdTe (cell) 16.7+£05" 1.032(ap) 0845  26.1 755 NREL (801  NREL, messon
glass [26]
Amorphous/Nanocrystalline Si
Si {amorphous} 9.5+03 1070 0859 175 63.0 NREL (4703) U. Neuchatel [27}
Si {(nanocrystefine) 101402 1.189(sp) 0539 244 766 JOA (12/87) Kaneka (2 wm on
glass} (28]
Photochamical
Dye sensitised 10.4+03% 1.004(ap) 0729 220 862  AIST (808 Sharp [29]
Dye sensitised {submodule) 85:%03° 17.13(ap) 0.669° 189 67.1  AIST (6/09) Sony, 8 serdal
cells |4
Organic
Organic polymer 515+03* 1.021{sp} 0876 839 625 NRELUIZ06Y  Konarka [30}
Organic (stbmodule) 35103 2084(ap) B6X 0847 483 NREL(7/08)  Solarmer |5
Multijunction Davices
GainP/GaAs/Ge 32.0+15 3.989(8 2622 1437 850 NREL{1/03} Spectolab
{monalithic}
GalnP/GaAs 303 40148 2488 1422 856 JOA /96 Japan Energy
{monolithic} [31}
GaAg/CIS (thin film) 268+13 4000 — — —  NREL (1188}  Kopin/Boeing
{4 terminal) [321
2SipoSi thin submodulef  11.7404Y 1423 () 5462 286 713  AIST (904 Kaneka {thin
film} {331
Organic {2-cell tandem) 6.1+£0.2 1989 1589 618 619 FhGASE(70Y) Hellawk (6}
;-%’ gﬂn&&s a-5i, amorphous silicon /hydrogen alloy.

ficiency.
“ap), aperture area; (f), total area; (da), designated illumination area.
4FF, fill factor.

"Not measured at an external laboratory.

'Stabilised by 800k, 1 sun AMLS illumination at a cell temperature of 50°C.
SMeasured under IEC 60904-3 Ed. 1: 1969 reference spectrum.

*Stability not investi

'Stabilised by 174h, 1 sun ifwmination after 20h, 5 sun lumination at a sample temperature of 50°C.
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E 2, 42 250C0l4 global AM1.5 (1000W/cm2) Efgt SA} ABIERo) t3t solar cell £ : YYUXE Al83H= 2 (&4 - HnEH 1)

Classification

Effic.? Area® intensity® Test centre Dascription
(%3 em? {suns) fand dste}
Single Cells
GaAs 28.841.2¢ 0.0504 (de) 232 FhG-ISE (1/09) Fraunhofer ISE
Si 276+£1.0° 1.00 (da} 92 FhG-ISE (1104) Armnonix
back-contact [45]
CIGS (thin filrm} 218415 0.102 {da) 14 NREL {2701)8 NREL
Multijunction celis
GainP/GainAs/Ge (2-terminal) 41.6125 0.3174 (da) 364 NREL (8/09) Spectrolab,
lattice-matched [15]
Submodules
GainP/GaAs; GalnAsP/GainAs 36,1122 0.313 (ap) 30 NREL (8/09) U. Delaware,
split spectrum [16]
GalnP/GaAs/Ge 270+ 15 34 (ap} 10 NREL (5/00} ENTECH [46}
Modules
Si 205+0.8° 1875 (ap} 79 Sandia (4/89)° SandiaUNSW/ENTECH
{12 cells) [471
‘Notable Exceptions’
GaAs/GaSb (4-terminal) 326+17 0.053 (da} 100 Sandia (10/89)° Bosing, mechanical
stack {48]
InP/GalnAs {3-terminal} 317416 0.063 {da) 50 NREL {8/90)° NREL, monolithic [49}
GalnP/GalnAs {2-tarminal) 302+1.2 £.1330 (da} 300 NRELFhG-ISE (601 Fraunhofer,
monolithic [50}
GaAs (high concentration} 26610 0.203 (da} 1000 Sandia (8/88)° Varian [51]
Si {large area) 21.7+0.7 20.0 (da} 11 Sandia (9/90)° UNSW laser
grooved [B62}
“Effic., efficie

v ny
*(da), designated illamination ares; (ap), aperture area.
“One sun corresponds to direct irvadiance of 1000 Wm™>.
“Not measured at an external laboratory.
?Measuted under a low aerosol optical depth
Measured under old ASTM E891-87 reference spectrum.
8Recalibrated from original measurement.

Aol =Ltk Bloke] BAl= 19 194 2R UV
AR IR7IA spectrum®] W< §7] jEof] EA} o
UAE 5=5 e oA S48t A7lou|
2 B solar cello] 7P fohar & 4= glck, @A A
FollA gol & & Q& solar cell silicon7]4H]
photovoltaic deviceQld], material®] £57-5 vFRx] &
1% silicon® phased] @l UVHE NIRZHA]
absorption spectrag ZFT = ojA TAVEE &
A 5= Q7] di2olt}, & Wo| I+ =i silicon 7]t
o] solar cell& Al 3 o4 45 A3 HY &
AE el S okl 9l (2,3]

Silicon& 7]¥ke & &= photovoltaic cell®] 7% )
Fo] BAlE 48] g45k7] HslAl= o=k 200 ~
250 ym ©1de] F£AE &3kt solar cello] tiH
o2 vhsoiAol sk ©E AejEtd 05 FAS

spectrum similar to ASTM G-173-03 direct [53].

Fol A2 AxuEE Fol= a8 dholr), o]
A3fAE BAftt silicon” |9 S50l HEE 5= 9
% 7 Z(optical path)7} oA =5 SIEA] S8 A2
2 27 Aok 3tk Plasmonic photovoltaic devicer

el

E-1

Solar Radiation Spectrum

UV | Visble | infrared —a-
' t

Suntight at Top of the Atmosphere

t t
| t
|

' i
74 ¥
i '

525¢°C Blackbody Spectram
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M0 <0, o
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& ' -
ol ;
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o3 1, x|Eof EEehs ef2F SAlil spectrum
(& : http://org.ntnu.no/solarcells/pages/Chap.2.php)
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Plasmonic Solar Cell

olgt film 7|9He] T35 FA U E2E E ¢ g
3} A7) WHES AXS Fot, o AEE plasmon
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A go}rz}

2 35 Uk 9= 0188 3 1
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A %o EAL spectrumt ¥]S3H F spectrum
M) =2 & 4= Qlc}. Plasmonic solar cell®] 712241
olo]tjolE surface plasmons WAA)7|= BEA3
ZE 0]8319 7I& solar cell F4%9 BjoF BAlu} &
7t B7VHER deviceE AAISke Aoltt. o) 24
H Zo| EottRy] st dA7kA] A1 2o F
ol wheh FEd) BAE, g4 Ui QRS o83k
Wi @718 #2288 7HE filmEEle] S< vt
< o83k o E e 4 Qlh [4)

21, 3% Uk UX}e] “A"E o] Lo1= uiy

FdHo| BRI F4Fol MAIart dAlsHA g
Fresnel®| 2ol wje} WO Za-83} Hialgo] 2%
=1 girbE s Aok 7] homogeneousdt 2o
o] A E 7HAA "o}, a2y F4 vk RS
photovoltaic device®] 59 FHo| He|7A] Hd 1
H 204} Zo| YAk AAf7iake] Algt Wake 24
B0l & F430E s & 4 9tk [5-8] M)

8 2. 555 Sl #2E 35 iegxlol 213 e Sl M2k Z7[S0M
SMElE Salulol thiME Ty MRS, E-S0IM LE #x7|al
tHEM = i 1S F2 Bl
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Plasmonic Solar Cell
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