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Introduction

Strategy and Objective

Semi-conducting materials have attracted much attention as they can be widely
used as electronic devices, such as organic light emitting diodes (OLEDs), organic

photovotalic cells (OPVs) and organic field effect transistors (OFETs). The biggest Well-defined n-Conjugated “;ﬁiQi,”ggea,fid Seml‘)':l‘;"rzzgﬁng
challenge to improve the device’s performance is to get high charge carrier p'°|°"1”93ted + mefggeg'c L
mobility. One promising solution is to prepare ordered materials. Therefore, in my polymer group
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project, we plan to prepare a semi-conducting polymer bearing a Tm—conjugated \

liquid crystal side group, hoping that this polymer will be able to self-organize and
as a result exhibit high charge carrier mobility.

Unique semi-conducting
liquid crystal macromolecular

architecture Side-chain liquid crystal

semi-conducting polymer

!

Ordered materials

Expected self-

Expected Properties:

% Self-organized polymer
¢ Nano-structured material
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Improved device performanced

organization

» High charge carrier mobility
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Organic Photovoltaic Cells Organic Field Effect Transistor (OFET)

(OPV)

Oganic Light Emitting Diodes (OLED)
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dependent Small-angle X-ray Scattering (SAXS)
and  Grazing-Incidence  Wide-Angle  X-ray
Scattering (GIWAXS). The results showed that the
material presents a lamellar-columnar
arrangement that can be oriented on surface

DSC traces for PBTTT-tri were recorded at rates of 2
°C/min and 20 °C/min. The glass transition (Tg) was clearly
detected at around -48 °C on heating with high scanning
rate (20°C/min), and the melting temperature was at about
89 °C on heating with the scanning rate of 20 °C/min.

f1 (ppm] I T | T | T | T | T | T |

18 20 22 24 26

SEC curves of PBTEaB} R (BB TT-tri. It shows the
molecular weight increased after grafting.
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"H NMR spectra of PBTTT-Br and PBTTT-tri. It shows that the peak
of —CH,Br of PBTTT-Br has completely vanished. This confirms
that the grafting is almost complete.

POM observation Preliminary OFET mobilities

Conclusion

The obtained polymer (PBTTT-Tri) was synthesized via a post-functionalization
strategy. Before to be characterized by appropriate analytical techniques (1H NMR,
13C NMR and SEC). Then its thermal behavior was studied by Polarized Optical
Microscopy (POM) and Differential Scanning Calorimetry (DSC). The self-organization
property of PBTTT-Tri was also investigated by temperature dependent (SAXS) and
(GIWAXS). We evidenced this material presents a lamellar-columnar arrangement
that can be oriented on surfaces. Moreover, the preliminary charge transport
properties of PBTTT-Tri in thin films were examined in OFET configuration, and a p-
type conduction with a hole mobility around 1.2 x 10~ cm? V- s-' was observed.

Organic semiconductor

drain

source

POM micrograph of PBTTT-tri was obtained at
room temperature and it exhits birefringence, which
indicates the exsitence of mesophase.

Preliminary charge transport properties in OFET BCBG (=
bottom contact bottom gate) configuration gives ., = 1.2
x10-°cm?/Vs (p-type transistor)



