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We aim to tailor the interface and architecture of bulk heterojunction blends and bilayers of organic semiconductors
and functionalized fullerenes or inorganic nanocrystals or nanowires. We have also constructed new measurement
capabilities to study the physics and performance of these hybrid materials as the active layers in solar cells.

Using the solution-based precursor route to
pentacene, we are working to engineer the
hybrid architecture by modifying the precursor
functionality and the electronic structure of the
hybrid by combining organic and II-VI and IV-VI
nanocrystal and nanowire building blocks.

200 nm

-0.2 0.0 0.2 0.4

-0.4

-0.2

0.0

0.2

 Dark Current
 Photocurrent

 

 

Cu
rre

nt
 D

en
sit

y (
m

A/
cm

2 )

Voltage (V)

Pentacene:PCBM PbSe:poly-3-hexylthiophene
Optical micrographs and spatially
resolved maps of short circuit
current of C12DPP-BT:PCBM solar
cells

with diiodooctane
additive

no diiodooctane

N

N

O

O

*

S
S

*

  

C12DPP-BT PCBM

600 650 700 750 800 850 900
0

500

1000

1500

2000

2500

3000

3500

 

 

CP
S

Wavelength (nm)

 Polymer/PCBM
 Pristine film

400 500 600 700 800
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

 IPCE high MW P
 IPCE low MW P

AB
S 

(a
rb

. u
ni

ts
)

 

 
IP

CE

Light Intensity(mW/cm2)

0.0

0.2

0.4

0.6

0.8

1.0

 ABS high MW P
 ABS low MW P

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
-20

-10

0

10

20

30

40

 Low MW P
 High MW P

 

 

Cu
rre

nt
 D

en
si

ty
(m

A/
cm

2 )

Voltage (V)

Photoluminescence 
quenching of 

C12DPP-BT by 
PCBM

Absorption and 
internal 

photoconversion
efficiency of 

C12DPP-BT:PCBM


	Slide Number 1

