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Vo deficit in SnS

"= Many PV material systems are plagued by low V¢
= CZTS, WS,, FeS,, SnS

Current (mA)

P. Sinsermsuksakul et al., Adv. Energy Mater. 4, (2014).
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Band fluctuations: constant y

u V(‘)igﬁ“t significantly influenced by electrostatic potential fluctuations®?
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Band fluctuations: variable y
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Surfac . 1-dependence of electron affinity

AX = Xnkt — Xn'k't!
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Lateral CBO variation due to grain orientation
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What is the impact of orientation-dependent
electron affinity on SnS device performance?
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N
Simple test case: two-grain model

Top contact
Zn0O
Zn(0,S)

X1

Top contact
Zn0O
Zn(0O,S)

)

SnS grain 1 SnS grain 2

Back contact Back contact

Single stack previously
modeled in SCAPS 1D!
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Electron affinity parameter space
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Efficiency impact
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Voc impact "
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Jsc impact
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Efficiency impact 1 (%)

Current 14.5
blocking
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Summary

= Abrupt lateral fluctuations in y are expected in SnS due to
orientation dependence

= Current blocking is worst effect
= Avoided by optimizing buffer layer
" Voc still reduced because of cliff offset
= 22% relative loss in efficiency for Ay = 0.9 eV
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Further work
= Confirm y(hkl) in SnS experimentally

= >2 grains in parallel

Top contact
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Zn(0,S)
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Further work
= Confirm y(hkl) in SnS experimentally

= >2 grains in parallel

=  Simulation accounting for 2D carrier flow

Top contact
Zn0O
Zn(0O,S)
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Thank you!
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