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Scientific Achievement:
A DFT / SRH model run in collaboration with WUStL[1 10
identified the most detrimental defects to carrier lifetime
in SnS. Carrier lifetimes improved from <100 ps 2 in thin
films to >3 ns 3l in bulk crystals with targeted defect
engineering.

Significance and Impact:

Device modeling [*l indicates that achieving >1 ns carrier
lifetimes in SnS would enable 10+%-efficient devices. We
have achieved >3 ns lifetimes in SnS crystals, and are

Right: Simulation (with
WUStL) identifies four
point defects (in red) as
most detrimental to
minority-carrier lifetime
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Below: Contour plot of
calculated device
efficiencies vs. SnS carrier
content and lifetime.
Overlaid with
experimental results of
higher-lifetime material
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attempting to translate this success to thin films for 0% e e o after defect
imprOVEd de"ice performanCE- Defect Concentration Icm'3] management.
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Research Details: "
* DFT/SRH model identifies four most detrimental defects: V., 2, Thin Film , |10 ¢
Moy, Cos,, and Feg 5 1" (annoogey * (Sulfur-rich) 4 -
n’ n’ n = 8 @]
* Crystal samples grown from feedstocks containing <1 ppb Mo, Co, £ 5
and Fe g 10° 6 &
* Crystals grown with S/Sn ratios ranging from 48/52 to 52/48 = . @
* Crystals grown with slow (5-day) linear cool-down from melt o 108 | ;éj
* S-rich crystals exhibit improved lifetime (>3 ns) over S-poor S Thin Film 2 O
crystals (~2 ns), but both show great increases over films a .
v
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