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Abstract: Organic-inorganic bulk heterojunction( BHJ) solar cells which consist of conjugated polymers as electron do-
nors and inorganic semiconductor nanocrystals as electron acceptors , have attracted extensive research in recent years.
They combine the advantages of organic materials and the inorganic counterparts, the flexibility, design capability and eas-
y-processing of organic materials as well as high charge mobility and good stability of inorganic ones, and have good pros-
pects for development. In this article, we first explain the structure and general working principles of organic-inorganic
BHJ solar cells and then review the recent developments of conjugated polymer, inorganic materials and device preparation
process, including chemical structure and bandgaps of common polymers, morphology and surface modification of inorgan-
ic nanocrystals and control of active layer thickness and morphology. CdSe, TiO,, PbS nanocrystals based organic-inor-
ganic BHJ solar cells are mainly introduced . Finally, we discuss the problems of organic-inorganic solar cells and their fu-
ture developments.
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Fig. 1 Three different configurations of organic-inorganic hy-

brid solar cells; (a) bilayer heterojunction, (b)

bulk heterojunction, and (c) ordered heterojunction
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Fig. 2 Schematic structure of a typical organic-inorganic bulk het-

erojunction solar cell!'®)
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Fig. 3 Energy band diagram illustrating charge transfer process'’’
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Table 1 Chemical structure and bandgaps of common polymers

used in organic-inorganic hybrid solar cells

Polymer Chemical structure E,/eV Ref.
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Fig. 4  J-V curve and photovoltaic parameters of the optimized

solar cell device!'*
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Table 2 A selection of CdSe-based organic-inorganic hybrid so-

lar cells
Shape Polymer PCE(% ) Year  Ref.
Nanorod; nanodot PCPDTBT 3. 64 2012 [25]
Nanodot PCPDTBT 3.5 2012 [26]
Nanorod PCPDTBT 3.42 2012 [27]
Tetrapod PCPDTBT 3.19 2010  [28]
Tetrapod PDTTTPD 2.9 2011 [29]
Nanorod P3HT 2.65 2010 [30]
Hyperbranch P3HT 2.18 2007 [31]
Nanodot P3HT 1.9 2011 [32]
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Fig. 5 Schematic device structure of the hybrid BHJ organic solar
cell, which introducing AgNPs decorated TiO, NRs into ac-
tive layer of polymer-fullerene based solar cell(a) , and J -
V characteristics of solar cells composed of P3HT: PCBM
and TiO, NRs and Ag decorated TiO, NRs doped P3HT;

PCBM composite *®’ (b)
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