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Solar Cells Area(cm?) | AM Efficiency (% Organization Year [Remarks
Bulk  |GaAsbulk 25 AM15 26.0 Sumitomo Electric 2001 | WR
4 AMO 225 Mitsubishi Electric 1987
InP bulk 025 AM15| 220 NTT 1986 | 2-WR
Thin- |GaAson-S 1 AM15[ 20.0 NTT 1989 [ WR
film 1 AMO 19.3 NTT 1989 | WR
InGaP/InGaAs 4 AM15| 303 Japan Ener gy 1996
2-junction-on-GaAs 9 AM15| 306 Japan Ener gy 1998 | WR
4 AMO 26.9 JpnEnergy, ToyotaT. 1. | 1997 | 3-WR
AlGaAsGaAs2-Junction| 0.25 AM15| 202 NTT 1987
-on-GaAs 025 AM15| 276 Hitachi Cable 1999
GaAg/InGaAs 1 AM15][ 288 Sumito ETectric 1996
Multi Mechanically Stacked . .
Junction|GaAs/I nGaAsP 1 AM15| 311 SumitoElectric 2001
(MJ) | Mechanically Stacked
AlGaAgSi 2-Junction 0.25 AMO 21.2¢ Nagoya Ingt. Tech. | 1997
InGaP/InGaAsdGe 1 AM15| 317 Japan Ener gy 2000 | WR
3-junction-on-Ge 25 AM1.5 31.2 Japan Ener gy 2000
InGaP/GaAd/InGaAs JpnEnergy, Sumitomo
M S 3-Junction 1 AM15| 333 ToyotaTech. Ingt. 1997 | WR
Concen.
MJ InGaP/GaAs 2-Junction 1 AM15| 315 Toyota Tech. Indt. 1999 | 3WR
(x 20) Japan Ener gy

* active-areaefficiency, WR:world-record efficiency
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= Crystal Si Solar Cells
e Thin-Film Solar Cells
= Concentrator Solar Cells
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Figure 4: Schematic illustration of GalnP/GaAs -
AlGaAsSb/GaSb mechanically stacked 4-junction solar cell
with 4-terminal configuration.
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Figure 5: New 5-junction multi-layer solar cell concept for
highest EOL efficiencies.
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Figure 1. Nominal cost of a complete PV plant (based on
our optoelectronic approach) as a function of the efficiency
of the solar cells. Two different production scenarios are
considered: a) a cumulated production of 10 MW, at
present and b) a cumulated production of 1000 MW, for
the medium term when learning is considered. The stars
indicate the present highest efficiencies on single junction
GaAs and tandems solar cells described in the Introduction.
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Figure 2. Calculated efficiencies of n-on-p GaAs
structures. The curves correspond to the behaviour of
different single junction GaAs solar cell structures
optimised for operation at 1000 suns. Each curve assumes a
different technology improvement. The experimental result
of the 26.2% at 1000 suns for a p-on-n GaAs solar cell
described in Section 2 is also shown for comparison.
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Figure 1: Sketch of the mechanically stacked triple-
junction cell using a monolithic dual-junction cell as top
cell and a GaSb bottom cell.
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Figure 4: Efficiency versus concentration for the
mechanically stacked triple-junction cell and its subcells.
In addition, the influence of the flasher spectrum on the
measurement of the monolithic tandem cell is shown.
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Figure 1: Structure of the solar cells used in the tests
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Figure 5: Isc and Ve evolution versus time in boiling d.i.
water.
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Figure 7: Isc and V¢ evolution during forward biasing
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Concepts Proposed Year | Calculated Maximum Efficiency

Multi-Junction 1955 86.8%

Multiple electrons/photon 1972 85.4%

Hot Carriers 1981 86.2%

Multiple Band 1997 86.8%

Quantum Well 1990

Impurity PV 1960 T77.2%
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