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Applications of Thermophotovoltaics
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Laser Power Beaming Applications
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Modern lII-V PVs Enable High TPV Efficiency
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Lower Bandgaps Necessary to capture Lower Temperature Radiation

GalnAs lattice-matched to InP.
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Extending Past InP Using InPAs Graded Buffers

Processing
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Phosphide Grades on InP vs. GaAs

On InP Substrate — 1.2% Lattice Mismatch
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One-Sun Data
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Bandgap (eV)

Spanning a Wide Range with GalnAs

=

Quality: How close can we get the V- to E,?

OWPT Laser Wayelengths (nmQ) 1

Mismizaah on 1Ay (559

= °o°?3”1§ﬁ’psse—'—'-zeleel—'-
23 4,5
[ |

1.0

O
o

o
o

Internal Quantum Efficiency

0.0 :

2 t } } } t
55 56 57 58 59 6.0 6.1 500 1.410001 2 1300 0.8 20086
Lattice Constant (A) WaV%'ﬁ@S‘&Q E’g‘r@v)

(For a given current density)

NREL | 9



White Light High-Concentration Measurements
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Reflectivity and Estimated TPV Efficiency
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Estimated Laser Power Converter Performance
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Conclusions

 Developed inverted metamorphic ~0.60
eV Gag;In, ,As photovoltaic converters on
InP and GaAs substrates.

* The device grown on GaAs exhibits a S |
higher threading dislocation density, yet e =
the devices yield comparable V. above | I?S;d:dl ||' '||
0.38 V under high irradiance. I R

Thickness

Processing

e Estimated TPV efficiencies of 16.8 vs. 9.2% TP A Wit ] o [P indon
at 1100 °C; improvement of sub-bandgap
key to efficiency improvement o10um

Au Rear Contact/Reflector Au Rear Contact/Reflector

 We estimate peak efficiencies of 36.8%
and 32.5% for irradiation from an idealized o129 Lattice Mismatch (5% Lattice Mismatch
2.0 um source.
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