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3PS-266 X401

Group -V Semiconducting Nanocrystals For Hybrid Display Materials

e, o, oz dddEa

As the current workhorse CdSe quantum dots have been well developed for display
refated applications. CdSe is environmentally restricted and has little future in industry.
Group HlI-V semiconductors are atiractive as they are less toxic than the Ii—V analogues
and show comparabie luminescence properties with II-V| semiconductors Among III-V
semiconductors, InP has attracted much interest as a direct gap material with a band
gap of 1.27 eV, which is suitable for getting visible emission in the quantum confinement
regime. Chemical synthesis of InP/ZnS core/shelt semiconducting nanocrystals or
quantum dots (QDs) are well known. In this work we are describing the synthesis of
InP/ZnS core/shell type NCs in various emission range in combination with various
techniques to increase their quantum yield.

3PS-267 x|

Preparation and Synthesis of novel acceptor—donor—acceptor type conjugated
molecules for organic solar cells

FeX|, aye’ paopsta

Solution—processed organic photovoltaic (OPV) devices offer a cost—effective approach
to future renewable energy technology. However, there are still obstacles to accomplish
high power conversion efficiencies (PCE) in OPVs because of the mismatch between
the solar spectrum and the spectra of the organic materials used in active layer. To
overcome this absorption limitation, synthesizing new low band gap materials is essential
to improve PCE of organic solar cells. To this aim, three low band gap molecules consist
of D (electron—donating unit) and A (electron—accepting unit) alternative structure were
newly designed and synthesized. In this work, we have prepared A—D~A type small
molecules with low bandgap, and their optical and electrochemical properties along
with their application to actual OPV devices were investigated.

3PS-268 HoIR

Efiect of Side Alkyl Chain on Molecular Crystaliinity in Small Molecule OTETs and OPVs
e, g’ gAns)ed

We synthesized a serles of acceplor—donor—acceptor type small-molecules named
SIMOPP-EE and SITTDPP—EE~CH. SIITDPP-EE consist of dithienosiloe (Si) as donor
8rd diketopyrrolopyrrole (DPP) as acceptor 1o have both optimal energy levels for exciton
separation and planarity for close molecular packing and high carrier transport. In
STDPP-EE-CB. we introduced (2—hexyi)thiophene at the each end of SiTTDPP-~EE
for crystallinity increase. SiTTDPP-EE and SiTTDPP—EE—CB exhibited electrochemical
band gaps of 1.61 eV and 1.67 V. in 2D~GIXD, SiTDPP-EE-C6 showed higher crystalline
ordering than SITDPP-EE. We found this increase of crystallinity affected the organic
thin film transistor significantly. But this fact affect OPV performance adversely. This
result demonstrates that a side alkyl chains induce crystallinity increase, while in
malecules:PCeBM blends molecules can't have nano—scale phase separated channel.

3PS-269 HEA

Fabrication and Characterization of Fluorinated Polynorbornenes Transparent
Substrate for Organic Light Emitting Devices (OLED)

B, Z2H, Mo, sE Radgeta

Our polymer substrates were synthesized and polymerized viz ring opening metathesis
polymerization (ROMP). These polymer substrates were transparent with high thermally
and mechanical stability. Polynorbornene polymer were synthesized with various amine
by monofluoromethlyphenyl group and diflucromethlypheny! group and phenyl group.
The ring opening metathesis polymerization (ROMP) of norbornene dicarboximide
derivatives(MFMPhNDI, DMFPhNDI and PhNDI) bearing phenyl groups was carried out
with well—defined vinylidene ruthenium catalyst. This catalyst is highly active for the
polymerization of norbornene dicarboximide derivatives. All of the prepared polymers
have high average—transmittance from 400 to 800 nm Their glass transition temperatures
were detected at temperatures over 200 °C.The another properties of polymers were
investigated by GPC, TGA, WXRD, AFM, UV-Vis, FT-IR, AFM, etc.

3PS-270 e

Spontaneous Phase Separation of Zinc Oxide (ZnQ) Intertacial Layer in Bulk
Heterojunction Polymer Solar Celis

H2s, fuE, 6EY, 259 YFled

The interfacial layers in Polymer solar cells (PSCs) are necessary for high performance
because it is useful to match the energy level between electrode and active layer.
Thus the multiple structures of PSCs are required, however, these structures are not
favorable to roll-to—roll processes and need additional cost of production. In this study,
the active layer and electron transport layer (ETL) were simuitaneously deposited with
vertical phase separation. The zinc oxide (ZnO) was selected as ETL. The zinc acetate
solutions were mixed in blended active solution of poly(3—hexylthiophene (P3HT) and
[6,6]-phenyl—Csi—butyric acid methyl ester (PCBM). To analyze the phase separation,
atomic force measurement, secondary ion mass spectroscopy and contact angle were
measured. These results showed that the zinc atoms were vertically phase—separated
due to difference of surface energy and density. These devices had similar pertormance
compare to the device made by conventional method.

3PS-271 Mol
The n—extended isoindigo—based low bandgap polymer for high—performance
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Recently, low bandgap conjugated polymers have attracted considerable attention for
polymer solar cells (PSCs). The desirable design directions for the polymers are that
those should have deep HOMO energy levels, broad absorption and balanced crystallinity.
Isoindigo, (£)-1H,1"H-[3,3"Ibiindolylidene—2,2'~dione, which is one of the indigoid
natural organic dyes is a symmetrical molecule containing two indolin~2—one units.
Those contribute towards strong electron—withdrawing characteristic and planar 7t
—conjugated structure of the molecule, Furthermore, isoindigo—based organic materials
have broad absorption spectra, high extinction coetficients, and very deep HOMO energy
levels which are closely related to open circuit voltage for PSCs. In this work, we present
highly m—extended isoindigo~based alternating conjugated copolymer with 6.5% PCE.
To the best of our knowledge, its photovoltaic performance is the best value reported
to date for PSCs using isoindigo—based polymers.

3PS-272 HHS

Semi—crystaliine Random Conjugated Copolymers with Panchromatic Absorption
for Highly Efficient Polymer Solar Cells

g, 293" Medstn

Extension of light absorption of the conjugated polymer Is one of the most important
factors for enhancement of power conversion efficiency of polymer solar cells (PSCs)
because the limited absorption of most conjugated polymers leads to lower current
density. An effective approach to extend light absorption is synthesis of copolymers
composed of at least two ditferent chromophores with complementary absorption range.
To broaden light absorption range and thus enhance the efficiency of PSCs, we synthesized
random copolymers consisting of DPP and isoindigo as co—electron deficient units in
D—A type copolymer. The random copolymers exhibited both broad light absorption
and low—lying HOMO levels. Furthermore, predominant tace—on orientation of random
copolymers on substrate is beneficial for charge transport in device. Combination of
excellent optoelectrical properties and favorable molecutar orientation renders the random
copolymer a promising candidate for active layer material in PSCs.

3PS-273 Hx|2

Diketopyrrolopyrrole (DPP)-Based Low~Band Gap Polymers for OTFTs and OPVs
BRI, 22, S0k, W, 2L, Zeis' shdojeta: B AASAATY: Mg
7144

Recenily dikelopyrolopyrrole (DPP)-based conjugated polymers have axlremely
lascinated a5 semiconducting materials lor orgarie light emitting diodes (OLEDS), organic
thin film transistors (OTFTs), and omanie pholovolizics (OPVS). The DEP—based polymers
have been shown to exhibit efficient luminescence. good Neld-effect charge transport.
and small band gaps due to DPP core’s electron deficient nature. Here we present
the synthesis and detailed characterization of new low band—gap copolymers derived
from DPP units containing 3,5—di~tert-butylbenzyl groups. The polymer has shown
~1% of power conversion efficiency (PCE) with ambipolar characteristics. Their thermal,
optical, and electrochemical properties are also described.

3PS-274 H21H

Highly directional alternate direct n and p—channel for organic field—effect
transistors and complementary ambipolar inverter

Helz, mas’ Azt

High performance ambipolar OFET and an inverter were fabricated by successive
depositions of  6,13~bis(triisopropylsitylethynyl)pentacene (TIPS—pentacene} and

copperhexadecafluorophthalocyanine (FsCuPc). Ordered crystalline microwires of

TIPS—pentacene were grown using solution processed capillary tube method and FeCuPe

layer by using thermal evaporation method. We report a unique device architeclure,

in which FeCuPc was deposited on and in between the ordered crystalline microwires

of TIPS—pentacene results the formation of highly directional alternate di-ect n and

p-channel between source and drain. More than 90% ambipolar characteristics were

achieved for the device consisting thick microwires and 140nm F16CuPc as active layer's

materials. The device exhibited ambipolar mobilities with 3.38x10™ cm?/Vsec for hole

and 1.35x10™ cmZ/Vsec for electron, respectively. Further, air stable ambipolar inverters

comprising two ambipolar OTFTs with a gain up to 8.0 is also demonsirated.

3PS-275 25&

Organic Thin Film Transistor with Photo—polymerizable Liquid Crystalline
Oligothiophene Semiconductor

EEE, 0|28, 225 M. Heeney', 47|12 A8t A uay7)EAT AL
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n—Conjugated polyelectrolytes as an interfacial layer for polymer soler
conformation of polyelectrolytes
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The n-Extended Isoindigo-Based Low Bandgap

Polymer for High-Performance Polymer Solar Cells

Introduction

** Advantages of isoindigo for high efficient organic solar cells

+ Two lactam rings with strong electron withdrawing property

= Deep HOMO energy levels
« Highly planar n-conjugated structure

H
N 8]
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H

= High hole mobility of OFETs

« Features of conjugated polymer with thienylvinylene (TVT)

+ Alleviation of steric hind

e On successive aromatic rings

= Enhanced polymer coplanarity

* Promotion of closer intermolecular distance

s = More increased charge-carrier transporting choracteristics
[\
5 \

Objectives

\

> For high efficient poly solar cells, synthesis of altemating low bandgap
copoly with isoindigo and thienylvinylene and characterization of
photovoltaic properties of the polymer

» For well-developed morphology of active layer, optimization through control
of binary sol with good sol and poor soly for the

3
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Results

< Synthesis of PITVT < DFT calculation
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% Optical and electrochemical properties of the polymer
¢ UV-vis absorption spectra * Cyclic voltammogram
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< Photovoltaic performance of the polymer

« Device structure o Solubility of PITVT in CF, DCB
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CF: Good solvent

DCB: Poor solvent
(0.04 mg/ml)
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« Device optimization via solvent control

o —— / *| e cF:DCB (8:1)
E — CFOCB®50S b ——cf
2 0 —— GFOCB(® 1)
4 CF DCE (82) -
= —— CFDCB (7 3 "
z | CFDCB 184) // g
g
s |
E 10 E
5 P e
3 LT
i =1 — -
a4 .2 as 23 Ba L L3 (3] ir] -5 . w bl L)
Voltage (V) Wavetength (nm)
Solvent ratio N
VoV, Jsc (mA/cm? FF PCE (%
(CF:DCB, v/v) oclV)  Jsc(mA/em?) %)
10:0 0.92 7.19 0.66 433
9.5:0.5 0.87 11.01 0.54 5.18
9:1 0.91 13.15 0.59 7.09
8:2 0.92 1241 0.58 6.66
3, 0.92 11.61 0.58 6.21
6:4 0.90 11.44 0.60 6.18

*PITVT:PCyBM (1:1.5 w:w) / no additive

< Morphology of active layers
+ TEM images

CF:DCE (8:1)

Conclusion

> The n-extended isoindigo-based low bandgap copolymer, PITVT, was
successfully synthesized and sh d the power jon efficiency of
7.08% in CF:DCB (9:1 v/v) binary solvent system.
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