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Multijunction Solar Cells:
Divide and Conquer
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« Power wasted by Ge due to poor current matching

We need a material with 1eV bandgap,

correct lattice spacing A
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GaInNAs IS a Promising but Problematici,_w5
Candidate for the Fourth Junction
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Growth Problems:
| » High temperature--
phase separation,
clustering
* Low temperature--
defect formation,
low nitrogen inclusion
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Regardless of sample quality, substitutional N is
locally different electrically than As, causing low

diffusion lengths. ,
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Annealing (RTA) Reduces Problems
Associated with Growth Temperature

: More ideal quantum efficiency
P In solar cell structures
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% Hydrogenation Has Shown Passivation g4
of Substitutional Nitrogen °
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* Process reversible through RTA
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* Favorable due to small,
electronegative nitrogen
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Samples Used

Bulk Gag 911Ny 09Ng 028ASg 972
GaAs: Undoped  75nm annealed at

soce - CRHEA

GalnNAs: Undoped 1Tum

UV-Activated N
hydrogenation, =

2 um penetration A AN

Three samples:
« Reference — Unhydrogenated

« #9 — Intermediate hydrogenation
GaAs Substrate : Si « #8 — High hydrogenation
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|soelectronic Effects Remain After
Annealing in Reference

Reference PL by T Energy at Peak Intensity, Ref
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Intensity (Arb. U)

CRHEA

Hydrogenation of GalnNAs Mitigates

|Isoelectronic Effects, Retains Band Gap
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Hydrogenation of GalnNAs Mitigates

|Isoelectronic Effects, Retains Band Gap
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Peak now has reduced ‘s-shape’ with temperature
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CRHEA

Hydrogenation of GalnNAs Mitigates

|Isoelectronic Effects, Retains Band Gap
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« Samples correlate
well at high temp

* [soelectronic states
guenched under
high light intensity
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Summary

* The hydrogenated samples exhibit lessened effects of
Isoelectronic centers while retaining substitutional
nitrogen

 Further studies will be conducted to verify which N-H
complexes are forming and to analyze their effect on the
band structure and carriers.
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