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NEDO InGaP/InGaAs/Ge

InGaP/InGaAs/Ge
500 15 25
PV 1.6 277kWh/m?
2 500
20
12 300W 22kg 0.07kg/W
1/2 Si 70
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Vo e
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12 300W 22kg 13

layer transfer
R. King Spectrolab GalnP/GalnAs/Ge
14 15 AM1.5D
236 39.0+ 2.3 AM1.5D 241 38.8
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NREL
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5.3-2 DARPA

“ DARPA Very High Efficiency Solar Cell Project”

Douglas Kirkpatrik DARPA Advanced Technology Office Program Manager
VHESC
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5W/kg 100W/kg 1000W/kg

a-Si CIGS
“ Paper-thin InGaP/GaAs Solar Cells” Special
Invited MOCVD InGaP/GaAs
1] 1cm
AMO 25.2 AM1.56G 29.4
InGaP/GaAs
29
4x7cm? AMO 21.2
30 9x32cm?
AMO 25
0.83W/g

29
Unit Panel (2-series, 4-parallel)
P Py My
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by 1 ! 1
1
1™ 1
150 ==t e = -
155 - ) i -
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E s Wi 458 [v] \"n
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= 1 } 1 4 1
VOLTAGE [v]

PEN-Film (25 g m)

— Unit-Panel with interconnector

8.9g, %cm x 32cm
I_I 1 ; |
| x ™ | 0.83Wig (assumption of 25%)

Polyimide-Film (75 ¢m) Silicone 450y m

30 9x32cm? -V
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CIGS a-Si Aerospace Co. AFRL JAXA Univ.
Neuchatel
5.5 Si
M. Kaes (Konstanz) Plenary ELKEM SoG -Si
2x 2cm? 18.1% Si
Si
31
50%
(>50%)
32
ELKEM SoG-Si SoG-Si
SoG-Si
Process step Description
Best cell v FF
[mﬂ'l:'] m ;:Em,] (%] [t:]n] Elkem Silicon Matal ;UEF!:?:‘ Silicon globally largest
confirmed@ISE | 641 351 503 181
UKM 542 5.3 803 | 18.2 ro-metallurgical | _ oy efficient refinin
T 543 | 356 | 505 [ 185 ] | refining o e
850 mlmg1 sun | 642 35.2 80.3 182 Hydro-metallurgical | - Bun in indusirial scale today
refining (Silgrain™
- Adapling materal 1o cus-
Final polishing tomer specification.
- Process exclusively designed
for PW Solar manufacturers
‘D silicon O wafer O cell @ module 32 ELKEM Si
[P.Wyers, 2006]
31 Si
P. Engelhart ISFH RISE Rear Al-LFC Laser Fired Contact
Interdigitated Single Evaporation 19.5%
RISE
Voc Jsc FF ETf.
mV  mA/cm?2 % %
p n Al-LFC 650 38.3 78.5 195
22 0% 2cmx2cem B-BSF 660  40.5  80.6 21.5
B-BSF & local
B-BSF contacts 662 41.7 79.9 22.0

16

250um-thick 1.5Qcm p-type FZ-Si, Aperture
area: 4cm2. Independently confirmed by FhISE



J. Zhao UNSW n
B n PERT
PERT Passivated emitter P t Vo Jsc FF Eff.
Qcm  pm c mA/cm % %
rear cell B-0 mv 2
4.5- 20 65 78. 20.
n
8 €z 5.5 0 9 39.9 7 8
108 606 39 3 7?. 23.
PVSEC15 170um FzZ-S 770 80 22
22.7% Cz-Si Fe 125 5, 40l 5 g
2 17 70 79. 22.
22¢cm 180 200um 0 6 40.1 1 4
CZ-Si 20% AM1.5 100mW/cm?2, Area: 22cm2, FZ cells were
- tested at Sandia National Lab. CZ-Si
FZ-Si 2
a-Si/c-Si HIT Heterojunction with Intrinsic Thin layer
Sanyo 33 HIT
21.8% a-Si
Voc
Ve 730mV HIT
160MW 2005 250Mw 2007 Wang NREL
HWCVD (n)a-Si/ (p)c-Si 18.2% Schmidt Hahn Meitner
Inst. n p 19.8% 17.4%
Sanyo a-Si/c-Si
Electrode L
i i a=Si
F=— {(~0.01um)
a-Si/c-Si
- Crystalline Si
(n-type) Area sj Vec Jsc FF  Eff.
i i cm? 2l mv mAlcm? % %
TCO i a-%i Sanyo 100.4 n 718 38.4 79.0 21.8
(~0.01 m Sanyo 100.3  n 712 38.3 78.7 21.5
Llpm) NREL 0998 p 667 _ 355 _ 76.9 18.2
- n 639 39.3 78.9 19.8
33 SanyoHIT HMI D 629 34.9 79  17.4
UNSW
(PL)
Si CCD IR
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1sec

(EL)
EL
ISFH Max Planck

Lock-in-Thermography

ohmic, Schottky

PL, EL
REC Wafer
Univ. South Florida
Georgia Tech.
5.6 Si
Si Si
10
Si 10
Si
Si PV News
Cells 2003 | 2004 | 2005 | 2006 | 2007 | 2010
United Solar | a-Si 3-J 17 25 25 50| 300
KANEKA a-Si/p c-Si 20 20 20 30
Mitsubishi a-Si 10 10 10 30
Heavy Ind.
S. Guha United Solar Plenary 2005 25MW 2007
50MW 2010 300Mw 2006 2 20
Bush United Solar 3 BSR
SiGe P CVD Si
Misslle Defense Agency 65,000 75kW
PV DOD 50kW PV
500W/kg
8.5 1100W/kg
Si  a-Si:H / nc/p c-Si:H
15 United Solar 0.25 2
15.1 (Jsc=9.13mA/cm?> Voc=2.195V FF=0.752) lcm? 15.0

(Jsc8.93mA/cm?> Voc=2.28V FF=0.735)

18



UNITED SOLAR OVONIC UNIFS@LAR

President Bush visits United Solar (Feb. 20 2006)

4 - ot . AR =A couple of things struck me.
' \l N Onee, solar technology is

- \ Il.'l . commercial, and particularly

- because they've figured oul ways
| o ma ke long rolls of this
photovoliaic technoloey, That's

y "'q.."i_"l'i

najor goal, which is to become
less depemdent on foreign sources

“This technoleey right here is
paing to help us change the way
wit live in our homes, | he

ultimate goal is to have solar

5 technobegy en vour koms, and
that ivme will heconse a linle
power-generating unit unto itself.”

Bush United Solar 2006 2 20
5.7 PV
H. Ossenbrink EC-JRC plenary
Si a-Si CdTe CIGS
5.8 PV
PV MW MW 11IMW PV 300
PV
23
2005 86MW 6
80 15
5.9
PV PV
PV
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Si feed stock

160 2 3
Si D. Arvizu NREL
PV CPV MW
Si feed stock PV
CPV
DARPA VHESC
60
50
5300 22
PV EU FullSpectrum DARPA
5
1982 2002 2003
20
WCPEC-5 4 2010 9
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