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|. Motivation-Multijunction Solar Cells

I1l. GaSb Solar Cell Growth and Fabrication

Single junction solar cells
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Inverted metamorphic (IMM) multijunction solar cell

* Proven technology, achieves high efficiency (<40%)

* Expensive and time consuming graded buffer
required

Metamorphic Cell Cost Analysis

3 um Graded Buffer Nucleation Layer
0.96 US$/W (29%) 0.425 US$/W (13%)

Si Wafer Cost
0.22 USH/W (7%)

Metallization
0.15 USH/W (5%)

0.12 US$/W (4%)

Other
0.09 USS/W (3%)

Emitter and Base
1.32 US$/W (40%)

Woodhouse et al., Technical Report,

Tunnel Junction, BSF, Window

Interfacial misfit (IMF) multijunction solar cell

Not a proven technology, high threading dislocation

density

Theoretical efficiency rivals IMM
Does not require graded buffer, cost reduction of

30%

This work looks to better understand GaSh
minority carrier lifetime and determine the

best Ga precursor for both homoepitaxial and

heteroepitaxial solar cells

NREL, 2014

e Aixtron 3x2” Close-Coupled Showerhead Metal
Organic Vapor Phase Epitaxy system

e GaSb Growth:
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Al, O, sidewall
passivation by
ALD to reduce

Metal deposition,
Ti/Au on front,

Il. Interfacial Misfit and Metal-Organic Chemical Vapor

Deposition
TEM from UCLA of Non IMF growth (MBE)
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O Without IMF array, strain is relaxed
through 60° dislocation, leading to
threading dislocation along [111]
plane

O Each black dot in the transmission
electron microscope image (TEM)
is @ 90" misfit dislocation, arranged
along [110] or [110] direction

O Target TDD <5x10° cm2 in IMF
GaSb/GaAs, not yet realized on a
large scale

IMF formation

(a)

GasSb (6.09 A)

GaAs (5.65 A)

(b) 90° misfit
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degraded lifetimes
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: : TEGa 2000 nm Buffer >>106 >>1O6
TEG? P <<10 TMGa 900 nm Buffer 14 310 >>108 >>108
TMGa 145 34 137 196 600 >>108 <<108
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