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Background & Motivation Device Architecture

Quantum dots QDs’ unique properties in solar cell IZO as the buffering layer
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) v Remove the surface ligands more thoroughly
v’ Tune the property of QDs with v Make the scalable production of infrared solar cell feasible
) L variable surface treatment v The absorption spectra of PbS QDs with short ligands shows red
v
Solution processibility shifted and broadened exciton peak, which can be atrributed to the
decreased QDs’ inter distance or their oxidization and less
organization.
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v The as synthesized QDs with OA ligand shows ordered superlattice
structure and good neighboring distance distribution

v The ligand exchanged QDs offer shorter inter-distance and strong
electron coupling, compromising the organized structure.

Interface Characterization

ITO/ZnO/IZO Onm

v The indium doped ZnO (1ZO) film has hlgher roughness L L 008 o1

v The grain size become larger and less even size distribution; the film on average is less densely j '70/Zn0/1ZO Smin
packed e A B

v" The small difference in the 2D GISAXS data between ITO/Zn0O/IZO and ITO/ZnO shows that the . - L N
1ZO layer grows conformally on the substrate surface ’ :
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Conclusion & Outlook

+ Colloidal QDs ink shows great potential for large scale fabrication, while the ink stability, trap
density and related devices performance need to be further promoted

% In situ GISAXS during sputter deposition is a very powerful method R
+ The solvent engineering for QDs ink and ligands type for solution ligand exchange need to be 3 A g ) B 70
A
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explored more for optoelectronic devices applications . 4!» - |> v The shift of first maximum
R - modulation indicates that 12O
sputtered on ITO/ZnO templates|
shows slower deposition rate.
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