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Abstract ; High-performance pentacene organic thin film transistor ( OTFT) on the Poly (4-vinylphe-
nol) (PVP) dielectric layers with different modification layers using hexamethyldisilazane (HMDS)
and polystyrene/chlorosilane composite has been developed. The effect of the different modification
layers on the growth mode of pentacene films and the performance of the OTFT were investigated.
The AFM images showed that the morphology of pentacene semiconductor films were affected by the
interface modification. The pentacene grains grown on the HMDS modified PVP substrates were in
the range of 400 ~600 nm which were larger than those grown on the polystyrene/chlorosilane and

bare PVP substrates with dimension in the range of 200 ~400 nm and 150 nm, respectively. Large
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particle size can reduce charge trapping and improve the electrical performance. The field-effect
mobility of the polystyrene/chlorosilane modified PVP and the HMDS modified PVP was 58 times
and 82 times higher than the bare PVP layers. The flexible device with HMDS modification had a

maximum field-effect mobility of up to 0.338 ¢cm® - V™'

- s7'. The transfer curve showed an on/off

current ratio exceeding 10* with the off-current of about 10 ™ A.

Key words: pentacene; PVP; PS; bias-stress effect; flexible organic thin-film transistor
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Fig.1 Schematic illustration of OTFT and chemical materials
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Table 1 Contact Angle, surface energy of the different substrate

H,0 CH,1, Surface energy/
Surface s
Contact angle Contact angle (m] + cm ™)
PVP 77° £1° 35°+0.5° 48.16
CPS + PVP 95° +1° 34° £ 1° 42.96
HMDS + PVP  100° £1°  55° +1° 33.14
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Fig.2 AFM images of the different substrate surfaces and the 60 nm pentacene film on them . (a) PVP. (b)CPS +PVP. (c)
HMDS + PVP. (d)Pentacene on PVP. (e)Pentacene on CPS + PVP. (f)Pentacene on HMDS + PVP
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60V, EFEE W =770 wm, KJ¥E L =135 wm, W/L=5.7,
Electrical properties of pentacene OTFT on PVP (a,d) , CPS + PVP (b,e) and HMDS + PVP(c,f). (a,b,c) Transfer

characteristics. (d,e,f) Output characteristics. W =770 pm, L=135 pm, W/L=5.7.
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Table 2 Electrical characteristics of the OTFTs on different substrate
Samples Mobility/ (em® « v« s7") Vi(V) 1,./1 SS/(V + dec™)
PVP 1.56 x107° 3.59 10° -12.81
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HMDS + PVP 0.128 0.41 10° -5.72
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Fig.5 Bias-stress curve of the OTFT device on different sub-
strate surfaces. (a) PVP. (b)CPS +PVP. (c¢) HMDS +
PVP.
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Fig.7 Electrical performance of flexible OTFT device. (a) Digital photographic image of the flexible OTFTs. (b) Transfer char-
acteristics. (¢)Output characteristics. W =770 pm, L =135 pum.
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