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Solar Photovoltaic Cell Structure & Materials 12
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Optical & Electrical Properties of Absorber Layer =

Cu,0 1
Abundant, easy processing ,
* Direct bandgap N
* High absorption co-efficient N
* Charge carrier mobility @
Light Absorber
Phonon
Electron
Phonon Scattering Ionized /neutral Impurity Scattering Grain Boundary Scattering

Dominant Scattering in Cu,0 at RT is still not clear
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Grain boundary type
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Grain boundary cross-section

and Charge defects
on
Hole transport in Cu,0
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Strategy: Synthesize an array of samples 12
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« Epitaxial growth of Cu,0 on crystalline LSAT substrates
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Substrate Heater

* Textured, low angle grain boundaries

Potentiostat I Electrodeposition
n « Patterning of metallic substrate and continuous film on top
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Grain Boundary Characteristics 12
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Charge carrier transport mechanism

1. Information of Intrinsic Charged Defects

2. Dominant Carrier Scattering Mechanism
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Presence of Charged Point Defects/Clusters
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Two acceptor — one donor model

‘ O - atom @ Cu -atom i : Cu - vacancy

There are two ionized acceptor type of defects present in Cu,0 at RT

The defect cluster is dominantat T > 200 K
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Dominant Carrier Scattering Mechanism (Low-T mobility)”
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GB scattering mechanism is dominantat T < 200 K

Low angle GB’s do not affect the charge transport




Dominant Carrier Scattering Mechanism (High-T mobility)*
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Proposed mechanism
High T mobility (Trap) = (Capture cross-section of trap increases exponentially with T
_ split
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* Trap mediated scattering mechanism at T > 200 K



Conclusions 12

< Microstructural characteristics do not influence RT hole transport
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< Instead of single crystal, device architecture,

We need to focus on Intrinsic Defect Neutralization
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