
 

报告摘要： 
Colloidal semiconductor nanocrystals can be u

sed for a variety of optoelectronic applications in

cluding light emitting devices (LEDs) and photov

oltaics. Their narrow emission spectra make the

m excellent fluorophors for use in red, green and 

blue emitting organic LEDs and have been shown

 to achieve external quantum efficiencies (EQE) a

s high as 2.7%, 1.8% and 0.4% respectively. Bett

er synthetic methods have produced nanocrystal 

emitters with higher quantum yield, boosting effi

ciency, while a better understanding of QD-OLE

D function has led to improved organic transport 

materials. We also report use of II-VI nanocrysta

ls in AC driven downconversion LEDs to remove 

the NCs as active components in the device archit

ecture.  Greater synthetic control of the II-VI nan

ocrystals has yielded type-II CdSe/CdTe nanobar

bells capable of internal exciton separation for ph

otovoltaic applications. Although efficient solar c

ells using this material could not be produced, the

 material has given us several insights into the ph

ysics and future designs of bulk heterojunction p

hotovoltaic devices. Furthermore, nanocrystal het

erostructures formed using J-aggregate dyes elect

rostatically bound to QDs, have shown potential f

or use in LCD or lasing device applications. Final

ly, we examine common architectures and materi

als used in solar cells in literature and propose im

provements to the synthesis and devices with resp

ect to green design principles. 
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