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Host matrix morphology effect
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Sean E. Shaheen, et al., Appl. Phys. Lett. 78, 841 (2001) Toluene Chlorobenzene
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(Annediling after Al deposition 150°C for 30 mins)

Heeger et al., Adv. Funct. Mater., 15, 1617 (2005)
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< Total thickness of active layer: <100-150 nm D/A Bulk Heterojunction (Single layer)

< Maximum Efficiency: ~5%

s Nano-composited interpenentrating

network (IPN) structure
“ Photoinduced charge generation
in a 3D-network interfaces
% D/A Bulk-heterojuction (BHJ):
> Electron-donor (p-type):
conjugated polymers
> Electron-acceptor (n-type):
fullerene (derivatives)
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High High

High Jee Absorption
EFF Ve Separation

FF Transportation
Materials Devices
Bandgap (Eg) . Structure
HOMO & LUMO Mechanism Treatment
Crystallinity Additives
ETC... ETC...
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PEDOT:PSS
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» Conventional polymer-fullerene organic solar cell (PPV-PCBM system)
+ SM Red-Dopant

J_<_/ ( MDMO - PPV : p-type material
II- o]

PCBM : n-type material
@NJF MECERE Red-Dopant : absorber & ET (long lifetime)
MDMO-PPY. PCEM l—ﬁ n

—0

(3 2.97
PEDOT-PSS # B :
0
= 3.7
FCEM
4.2
glass 4.8 N
ITO 5.9
Red-Dopant : ca3
e (Phosphorescence) PEDOT = :
MDMO-PPV"*|*""
6.1

PCBM




Power-conversion efficiency = Light absorption = Thickness of organic layer

¢ Exciton diffusion length (10-30 nm @ organic)
Exciton diffusion length = Mobility x Lifetime

Triplet (phosporescence) organic materials have “long exciton lifetime = uS *
(fluorescence material: < nS)
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> Energy Transfer in PL measurement > Photocurrent generation
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> Device Performances

ITO/ PEDT:PSS/ MDMO-PPV : PCBM/ LiF/ Al
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Voc (V) Jsc(mA/cm?) FF EFF(%) IPCE(%)

ITO/ PEDT:PSS/ MDMO-PPV : PCBM/ LiF/ Al

480nm(2.4mW/cm? 0.8 0.4 0.44 4.97 36.81

74.2mW/cm? 0.85 2.62 0.42 1.28

ITO/ PEDT:PSS/ MDMO-PPV : PCBM : R-Dopant / LiF/ Al

480nm(2.4mW/cm?) 0.8 0.64 0.46 8.25 58.68

74.2mW/cm? 0.85 3.64 0.41 1.72
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