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Abstract

In this work, improvement of mechanical and electrical properties of gate dielectric layer for flexible organic
thin film transistor (OTFT) devices was investigated. In order to increase the mechanical flexibility of PVP
(poly(4-vinyl phenol) organic gate dielectric, a very thin inorganic HfO; layers with the thickness of 5~20 nm
was inserted in between the spin-coated PVP layers. Insertion of the inorganic HfO, in the laminated organic/
inorganic structure of PVP/HfO,/PVP layer led to a dramatic reduction in the leakage current compared to
the pure PVP layer. Under repetitive cyclic bending, the leakage current density of the laminated PVP/HfO,/
PVP layer with the thickness of 20-nm HfO, layer was not changed, while that of the single PVP layer
was increased significantly. Mechanical flexibility tests of the OTFT devices by cyclic bending with 5 mm
bending radius indicated that the leakage current of the laminated PVP/HO, (20 nm)/PVP gate dielectric in
the device structure was also much smaller than that of the single PVP layer.

Keywords: Organic thin film transistor, Pentacene, Organic/inorganic laminated gate dielectric, Hafnium

oxide (HfO,), Flexible devices

.M B

< 74 8 FI4Y Tol Hold tEA g
Sdol7F L= ded, olH 3t 7Ee] dA B
EAEAM AnE, gAY -8, Fojd & e
FAE 7= f7199 ERHA2E(Organic Thin
Film Transistor, OTFT)7} 92 A= ot &
A MG TaEgo] FoRE oy, {71vt
2 EWA2E A= RE-IDY, AH]& AA8) 2
718 & HAp &R Sl Aesl] 9% Ze
A77F RY =L A

FANE A2y TR 98 5 70

*Corresponding author. E-mail : nelee@skku.edu

WA adbe] ARE e Lol A
A2 714 2 A4 B4 Bust Fos
E7e) WS AAS] A% P Ty
o Fasith 53] solE el A

287l Wz AAe dolie 1%
B gene] 4714 S4e] Asshi, 494 24
e §71% AlClE Qeiete] Holria QeA
Q0. =, 7% et §71% AL 47
2 AGst FAol HES ATk 718 AlolE A
Aot A e FAARE 2N FAN FAS
PR Yol 47 vt &

4 gl
B A9 e FANN TR Hale] e T
7z o

m o @

4
o

O

1R AT FANS ARG, A A
Adon BN 2 482 A SAH



2 w8l /= EEels] 41 (2008) 1-5

Wb, ZIAHY AY BHS ST $A
of 4% 2718 BHE 2 sAol= Aanke )
e ol Fodth B AN SAH f94
2 FATH A R TAAFE A7) 9Asjal
KRR E O T2E 2E AolE ddvte
Agald 218 2 FAo] me SAH ¥ A
40 B 478 SRS AelE Advke

phenol)& o 43T, F/1E F& TfAE B
Q) HIOE ol431THY. 018 Sale] e 4
AR wo AW 8% 2 AH FA9 AolE

a9 12 o] ¥ AZE inverted-staggered
(bottom-gated) pentacene TFTS] 71@d =24]& 1}
ebdth. A2E OTFT 4&xke] Ald Zole 10904
110 umo] a2 A} HH]= 800 umolth. 7|Ho 2=
4 B ogete AT w2 AV AFY 7
o, a8l £ 125um FAY EZFoju=
(polyimide, PI) ZE(Du Pont; Kapton®)& A&314
ot ZElolu= 7|3 ol =5 S o83 Ni A
< A3 o)del 2=WE F & (sputter deposition)
A& Tt FEAFQ Cr 3 AEA Cu &
SAAZTE Cr & Cud] 29F T2 Ao PI
7183 w4 o] HAP S FUATI7] st At
= 2%3¥ 29O, Inductively coupled
plasma, ICP)E A& 3. 223 AE A
=% Ni 3¢ FAL st diztEE 234

| SEMICONDUCTOR (PENTACENE) |

| SOURCE/DRAIN (Au) ]

GATE ELECTRODE (Au
or Ni/Cu/Cr)

GATE DIELECTRIC
(PVP/HfO,/PVP)

Fig. 1. Schematic diagram of inverted-staggered (bottom-
gated) top-contact pentacene TFT with laminated
multilayer gate dielectric layer.
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Fig. 2. (a) Capacitance at 100 KHz of the frequency and
(b) leakage current density at 1 MV/cm of the
single PVP layer and laminated multilayer gate
dielectric layers (=420 nm) with the different
thicknesses of HfO,.
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Fig. 3. Variation of leakage current density of single PVP
layer and PVP (200 nm)/HfO, (20 nm)/PVP (200
nm) multilayer dielectric layer as a function of the
number of cyclic bending.
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Fig. 4. Transfer characteristics of OTFTs with different Gate voltage, V. (V)

gate dielectric stacks.
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