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Abstract

The surface photoalignment of liquid crystal (LC) materials has extensively been achieved on solid surfaces, which now
constitutes an important area in LC display fabrication industry. We have recently developed a new strategy to control
the alignment of LCs from the free (air) surface side." A photoresponsive skin layer at the free surface is prepared on LC
polymer films by surface segregation or inkjet printing of an azobenzene (Az)-containing photoresponsive LC polymer.
The non-photoresponsive mesogens up to 10 mm thickness can be achieved by a photoresponsive skin layer of 20 nm
thickness existing at the free surface. Inkjet drawing followed by irradiation with linearly polarized visible light provided a
clear patterned birefringent image ascribed to a homeotropic-homogeneous alignment patterning.’

Reversible control of the mesogen orientation between the homeotropic and planar modes were also possible by
alternative irradiation with UV and visible light in suitable temperature conditions.” The mesogen alignment changes
could be repeated at least several times. This reversible photoalignment process can be compared with the original
command layer system on the solid surface initiated by Ichimura et al. in 1988

In this presentation, some other recent attempts will also be provided on
the polymer processing procedures based on the free surface stragegy
such as formation of high density polymer brush via surface segregation
and self-assembly4 and photoinitiated Marangoni flow that takes place at
inkjet printed areas on LC polymer surfaces. The latter can be proposed as

a new microfabrication procedure (Figure 1).

Figure 1. Photoinduced Marangoni flow

on azobenzene side chain LC polymer film
of research associates and students shown in the references. processed at inkjet-printed regions.’
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Abstract
In the design of organic electronics materials, bis-lactam units have long been exploited as an efficient electron

acceptor moiety with appropriate frontier molecular orbital energies. While the typical bis-lactam structures like
diketopyrrolopyrrole (DPP) and isoindigo(lID) units had successfully been utilized for the high performance organic
semiconductors, we came to notice that they render somewhat limited molecular planarity and oscillator strength when
connected to the lateral conjugated units like thiophene. In this context, we have designed and synthesized a series of
high performance organic molecules and polymers containg a novel fused bis-lactam structure of 1,5-naphthyridine-
2,6-dione laterally flanked by two thiphene units (NTDT).[1,2] Based on the single crystal structure and photophysical
properties, NTDT was shown to have outstanding molecular planarity, tight stacking, and high oscillator strength.
Indeed, the D-A polymers containing NTDT as the acceptor unit were synthesized to show 9.63% PCE. [2,3] It was also

shown that NTDT is an excellent organic semiconductor with a transistor hole mobility of 1.29 cm?V-'s-". [4]
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Abstract
Green energy technologies have been highly demanded for a sustainable development. In this talk, our recent studies for

the electricity conversion/storage using nano carbon and polymeric materials will be presented. These will include the
material design, synthesis, and device fabrication, targeting for high energy efficiency and understanding the mechanism

using simpler or cheap materials.
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Abstract
Polymer solar cells (PSCs) are a promising alternative for clean and renewable energy due to their potential to be

fabricated onto large area, light-weight flexible substrates by solution processing at low cost. Our recent progress in the
molecular design of p-type conjugated polymers containing multi-fused ladder-type structure and the n-type fullerene
derivatives containing cross-linkable styryl or epoxy groups will be presented. Both ladder-type conjugated polymers and
n-type fullerene derivatives are used to fabricate high efficient bulk heterojunction PSCs and organic thin film transistors
(OTFTs). The cross-linkable fullerene derivatives are also used to fix the morphology of bulk heterojunction (BHJ)
layer so as to improve the stability of PSCs. Furthermore, several series of non-fullerene acceptors (NFAs) containing
heptacyclic dithienocyclopentacarbazole (DTC)-based cores were synthesized and blended with J71, PBDB-T and PBDB-
TF of which featuring complementary absorption and well-matched energy levels. Side-chain engineering strategy was
used to design the first two NFAs, DTC(4Ph)-IC and DTC(4R)-IC which contain four alkylphenyl side chains and four alkyl
side chains on the DTC unit, respectively. Fluorination approach was used to design the other two NFAs, DTC(4Ph)-4FIC
and DTC(4R)-4FIC which contain four fluorine atoms on the IC units. The non-fullerne acceptors were blended PBDB-TF
to fabricate PSCs with a PCE value higher than 15 %.
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