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38th [IEEE PVSC Conference

Topic (2012) 27th EU-PVSEC Conference
Topic (2012)

4 Components for
PV Systems

4. Crystalline
Silicon
Technologies
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Smart Stacking

Fabrication method

Monolithic stacking Mechanical stacking

Classical Advanced (Smart-stacked)
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Epitaxial growth Multi terminal Two terminal

Semiconductor bonding
>40% efficiency realized
111-V/Ge based systems Flexible materials choice
- expensive - inexpensive
>40% efficiency possible
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Light management in stacked cells

Light management issues:
“Smart stack” solar cell

® Anti-reflection
‘ ‘ ® Light trapping
_ ® Spectrally selective scattering
® Highly reflective back contact
_ ® Flat interface (favorable to stacking)

‘ bottom
' Our strategies:

A. Flattened Light Scattering Substrate
Mechanical stacking with (FLiSS)
optical & electrical connection B, Plasmonic light trapping
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(Flattened Light Scattering Substrate)
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InGaP-based InGaAs QDSC

(without InGaP barrier) InGaAs QD miniband

T. Sugaya et al., Appl. Phys. Lett. 101, 133110 (2012).
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