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Ordered BHJ for more efficient OPVs

PEDOT/PSS (- 50 nm)
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Bilayer Bulk heterojunction

Exciton travel distance in organic
material is on the order of 10-20
nm, thus the morphology of the
organic active layer is critical to
achieve high performance in OPVs.
An ordered bulk heterojunction
(BHT) morphology with phase
separation on the order of 10-20 nm
(as shown below) will collect all
excitons at the interface and give
uninterrupted  paths  to  all
separated charges to reach the
corresponding electrodes.
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Nanotechnologies toward ordered BHJ

Masked UV Cross-linking
UV Iradiation
| rmopepot

® Cross-linked CP

TUIJEM

Nanoimprinted UV C

m pressurehoat m

® Electron Acceptor

Ordered Bulk
Heterojunction

EA refill

i

Quartz removal
—

B

Materials Synthesis

b
.

ERm
L
PIHT.08

TEAE

Bl
DEGieRY,

PIHTNG

$eilsatie incinalizaton
S 145K M= 227K PDi=18

Bt IV

[reve——"

UV Cross-linking Studies
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Cyclo-Addition
Aromatic Insertion

UV Intensity at 250 nm: 20 mW/cm?
Irradiation duration: 60 min
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Charge Mobility Measurements
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J: Current Density (Afem?); &,; vacuum permittivity (8.854 x 1074 Flem); & dielectric
constant of P3HT, typically 3; z: mobility (em*/V-s); ¥ voltage: L: film thickness (100 nm).
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UV-Crosslinking:
p=41x 104 cm?/V's
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Control - no crosslinking:
{=39 X 104 cm?/V's
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Cross-linking BHJ Blends with PCBM

UV-Vis Studies

Device Performance

Home-Made Imprinting Device

® Ceossinkable CF
® Cross-inked CP
® Electron Accepior
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Device # Jge (mA/em?) | Voo (V) FF (%) (%)
P3HT-N5_No X-linking 5.70 0.64 329 1.20
P3HT-N5_X-linked 621 0.62 34.5 1.33

Performance of Imprinted Devices
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: Non-Imprinted | Imprinted
g ice. Device
J.
I ) (mAjcne) | 096 1.3
l Voc (V) 058 059
- FFCR) 28 28
e——
n(%) 016 022
Results are average of 6 devices, respectively.
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