High-efficiency and low-cost solar cells fabricated
by bonding dissimilar semiconductor materials
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Top cell (InGaP, 1.88eV) * High-efficiency and low cost cells required.
Middle cell (Gas, 1.42¢V) * Target: InGaP/GaAs/Si tandem cells. Ideal efficiency = 36%.
Bottom cell (S, 1.12 eV) * Exit: Decentralized energy infrastructures.

emitter electrode

S BT AR R A SRS 1EINGaP/
GaAs/Si & E T

top contact top contact
sub. & buffer oGP top cell device InGaP top cell

InGaP top cell

(1.88ev) | etche (1.88 eV) pracess (1.88 eV)
e e ‘ tunneljunction » InGaP/GaAs/Si triple-junction cells fabricated

GaAs middle GaAs middle GaAs middle ! N N R

cell (142 V) cell (142 V) cell (142 V) by room-temperature bonding of dissimilar
bonding (GaAs) bonding (GaAs) bonding (GaAs) . 1

Si bottom cell Si bottom cell Si bottom cell materla S.

A
base electrode

T R SR  26%,
R LT AR | SEEMIERE CERm) AT OmAms
£o5 A o | ) [ HOE BRSSO IR B
Pol dRENC M T

05 T imimhaarr S / 4] * Achieved efficiency = 26%.

| e * w 2Wp: « Limited by performances (photocurrent) of Si

" _
-1 0 1 2 200 400 600 800 1000 1200

Bias voltage (V) Wavelength (am) cells whose structures should be improved.
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