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Synthesis of m-conjugated Polymers and Properties of Its-based Organic Thin Film Transistors
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ABSTRACT
The pai—conjugated polymers containing triarylamine ware synthesized as the organic semiconductors
which are the key materials for the printable electronics devices. Those are applicable materials with
printing process, case to its high solubility in common organic solvents. Moreover, those polymers can be
stable, especially against oxygen in atmosphere, due to those ionization potential energy, between 5.1 and
5.3eV. The organic TFT which active layer constructed by those polymers shows the high field—effect

mobility, more than 0.001cm?/Vs, therefor, those polymers could realize for high performance organic

TFT with both printing adaptability and stability.
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Fig.1 Molecular structure of PTAPV.
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Fig.2 Synthetic scheme of dialdehyde.
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Fig.3 Synthetic scheme of diphosphonate.
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Fig.4 Synthetic scheme of PTAPV.
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Fig.b A typical time of flight experimental arrangement

for mesuring hole mobilities.
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Fig.6 Structure of PTAPV-based transistor.
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Table 1 Molecular weight,its distribution and Ionization potential(Ip) of PATPVs.
PTAPV1 PTAPV2 PTAPV3 PTAPV4 PTAPV5 PTAPV6
Hy,C_ _CH; CH,
| O | O | O O o
1 —di - —di A —di - —di - —di -
R 3,7-dimethylocttyl 3,7-dimethylocttyl 3,7-dimethylocttyl 3,7-dimethylocttyl 3,7-dimethylocttyl without alkoxy
R’ methyl methyl methyl methyl methyl substituents
Mw 152,700 109,100 150,000 51,900 118,500
Mn 47,900 27,100 36,700 22,700 44,500
insoluble
Mw,”Mn 3.19 4.03 4.09 2.29 2.66
Ip (eV) 5.2 5.3 5.1 5.3 5.2
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Table 2 Hole mobility of PATPV.

mobility Electric field
(cm?/Vs) (kV/cm)
PATPV1 0.8x10°° 200
PATPV2 4.3%X10° 250
PATPV3 1.4%x107° 250
PATPV4 2.2X107 250
PATPV5 1.4%x107° 250
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Fig.7 Output characteristics of PTAPV2-based organic
TFT.

Table 3 Properties of PTAPV-based organic TF'T.

mobility Vth

(cm®/Vs) V)
PATPV1 1.5X 107 -0.74
PATPV2 2.2X10° -1.11
PATPV3 2.0x10° -0.14
PATPV4 1.4X%107° -1.46
PATPV5 3.6X10° —-0.38
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