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The changes of short circuit current density
depend on the post-annealing methods of organic

materials in hybrid photovoltaics

Gwon Dong-Oh
Department of Applied Science
Graduate School, Korea Maritime and Ocean University
Supervised by Professor Sam Nyung Yi

Abstract

The organic/inorganic hybrid photovoltaic devices have been studied
using Poly(3-hexylthiophene-2,5-diyD(P3HT):[6,6]-Phenyl C61 butyric acid
methyl ester(PCBM) and GaN. We traced the effect of short circuit
current density with different annealing method under the various
concentration and ratio of P3HT:PCBM. During the pre-annealing course,
the heat treatments were performed each time at low temperature after
the organic layer coated and the samples were heated at high
temperature through one or two steps under the post-annealing process.
It revealed that the samples with post-annealing process had higher
values of short circuit current density than the other samples upon
pre-annealing. And the interesting high short circuit current density

features were observed at 1:1 mixing ratio and 1wt% of P3HT:PCBM.
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o, Ga®t N9 1A=
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Wurtzite GaN

Zincblende GaN

) a = 3.189
Lattice constant (A) 4.52~4 57
c = 5.185
Coefficienr of
) Aa/a = 5.59
thermal expansion AC/C = 3.17
(107%/K) '
Bandgap energy (eV) 3:39 (RT) 3.2~3.45 (RT)
gap enerdy 3.50 (1.6K) o
Thermal conductivity
1.3
(W/cmK)
. n(teV) : 2.23
Index of refraction n(1eV) : 2.33
n(3.4eV) : 2.67
Dielectric constant g = 8.9~9.5 9.7
Electron effective
0.20mg
mass
Melting point (C) 2518

Table 2.1 GaN¢] =+¢]% &4
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(a) band-to-band, (b) free exciton, (¢) donor-to-valence band
(d) donor bound exciton, (¢) donor-acceptor pair(DAP)
(f) band- to-acceptor, (8 conduction band-to-acceptor transitions
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o-orbitals

J

Poly(p-phenylene)
mworbitals

Benzene

Sp*(0) +P,(m) bonding Energy Band Structure

LURMO
Intermolecular
—
H H interaction ‘t Band Gap
3 Homo -
Fig 2.8 #i3l 2 PPPe] =2414Q1 HAA} o= Fx=
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(@) CH2(CH2)4CH3

QOOOQ
SO

n
> 'SO,H SO,H SOH sO; SOH

PEDDOT = E

Fig. 2.9 71+ E4% (a) P3HT (b) PCBM (c) PEDOT:PSS
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Fig 2.11 spray coating ®¥He] =A%
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coating
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Fig. 2.14 27t 2bsk A4
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h(vo+v;) : anti-stokes scattering

hvg : Reyleigh scattering

h(vg-v1) : stokes scattering

= =
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VotV

Rayleigh scattering Stokes scattering

Vi

Anti-Stokes scattering

Fig. 215 A WiAUS oA 2bd bk b4
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