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Progress in Photovoltaic

echnologies
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The Simplified Organic Photovoltaic
Mechanism of Operation
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What Do | Mean by “Air Stable?”

All devices tested in ambient atmosphere
without encapsulation

Little to no efficiency degradation over hours
of testing (with or without constant
illumination)

Some degradation (~25 %) after 24 hours of
alr exposure

Aluminum cathode is main source of decay



Starting Point: 6,13-bis(2’-thienyl)pentacene
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Photovoltaics from

hienyl Pentacene

n=14%,J,=42mAlcm? V= 0.63, FF = 0.53
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Current Density (mA/cm?)

Advantage: Enhanced Device Stabillity In
Ambient
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Organic Electronics from Hexabenzocoronene
(HBC)
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Xiao, S., et. al. Angew. Chem. Int. Ed., 2005, 44, 7390.



HBC and C,, Form a Unique Co-Crystal

crystal of
complex 1
Ag

electrode




Organic Photovoltaics from Contorted
Hexabenzocoronene
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Comparison to Organic Photovoltaics
From Flat Hexabenzocoronene

Current Density (mA/cm?)

- A
) "3 : .
. I 0 . 1.0
< 1 0.1 -
N’ I
> [ == LED Emission 0.2 4 === Contorted-Dark
+ —Flat HBC === C ontorted-UV
n = Contorted HBC 0 = Flat-Dark
- : == Flat-UV
()
+ K 04
c
: Voltage (V)
—'—nh  — .r:l'P"" T Uk ".—-—I‘-—.*-' e T e T
290 340 390 440 490 540 590 640

Average Performance:
Wavelength (nm) n = 3.36 % for contorted-HBC at 422 nm
1 = 0.03 % for flat-HBC at 422 nm



Atomic Force Microscopy and X-Ray
Absorption Spectroscopy of HBC Films
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Grazing Incidence X-Ray Diffraction of

the HBC/C,, Interface
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Ordered Organic/Organic Interfaces Via
Molecular Shape Complementarity

LUMO =25eV
LUMO =4.5eV
V,.~0.90 V
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HOMO =6.2 eV



Toward Bulk Heterojunction Device
Architectures
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Solution Processable
Hexabenzocoronene Derivatives
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Current Density (mA/cm?)

Current Density (mA/cm?)

Photovoltaics from Hexyl Substituted

Hexabenzocoronenes
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Focus on Thienyl-Hexabenzocoronene
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Next Step: Hexabenzocoronene Polymers
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