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£ §: §7] SHEWA2E/(OTFTs) A2ellA PVP-AlO|E Bdute] gz A7t 221 Aol v
A= AeRe ZARKETH #7771 AlClE £ 2] Al A = polyvinyl AIE2] PVP(poly-4-vinylphenol)&
4322 PGMEA (propylene glycol monomethyl ether acetate)E S0 A&l c), 3 A3

A<l poly(melamine-co-formaldehyde)& 74 A2 AHE-3te] §7] A A2 cross-linkE A =3t
MIM A1 82] A7134 A S48 2343 243, PVP-7]8 #7] Ad5e £92] Azol|A PGMEA®] tf
gk PVP9} poly (melamine-co-formaldehyde)?] =8 Z7HA4E e FAAF 548 VeRiich
OTFT A ZHol M= PGMEA®] &l PVPE 20 wt%E 4-& PVP(20 wt%) copolymers}t 5 wt%<}t 10 wt%
9] poly(melamine-co-formaldehyde)s 73314l = 713t cross-linked PVP(20 wt%)E 7|0]E #-4 &
2 ARG AlZ e EWMXAE S AAEH o] FEE 5 wt % cross-linked PVP20 wt%) A2}
A 031 cm¥/VsE, 28] 3L AF HAEHIE 10 wt% cross-linked PVP20 wt%) 22104 1.92x10°2.2 7}
A=A vEbsT

Abstract: The preparation and processing of PVP- gate insulators on the device performance have beén
studied in the fabrication of organic thin film transistors (OTFTs). One of polyvinyl series, poly-4-vinyl
phenol(PVP) was used as a solute and propyleneglycol monomethyl etheracetate(PGMEA) as a solvent
in the formation of organic gate solutions. The cross-linking of organic insulators was also attempted by
adding the thermosetting material, poly (melamine-co-formaldehyde) as a hardener in the compounds.
From the measurements of electrical insulating characteristics of metal-insulator-metal (MIM) samples,
PVP-based insulating layers showed lower leakage current according to the increase of concentration of
PVP and poly (melamine-co-formaldehyde) to PGMEA in the formation of organic solutions. The PVP(20
wt%) copolymer with composition of 20 wt% PVP to PGMEA and cross-linked PVPs in which 5 wt%
and 10 wt% poly (melamine-co-formaldehyde) hardeners had been additionally mixed into PVP(20 wt%)
copolymers were used as gate dielectrics in the fabrication of OTFTs, respectively. In our experiments,
the maximum field effect mobility of 0.31 cm¥Vs could be obtained in the 5 wt% cross-linked PVP(20
wt%) device and the highest on/off current ratio of 1.92X10° in the 10 wt% cross-linked PVP(20 wt%)
device.
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Fig. 1. MIM test structures. (a) cross sectional view and
(b) top view.
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Table 1. Process specifications for organic insulating layers

Processes

solute/solvent materials PVP/PGMEA

Copolymers, Cross-linked polymers

hardener poly(melamine-co-formaldehyde)
solute/solvent: wt% 10, 20
hardener/solvent: wt% 5, 10

two step spin coating

curing

500rpm, Ssec-3000rpm, 30sec
copolymers: 100°C, 30min, cross-linked polymers: 100°C, 10min-200°C, Smin
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Fig. 2. Structures of the fabricated OTFT. (a) cross sectional view and (b) real image.
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Fig. 3. AFM micrographs of (a) PVP copolymer layer and (b) pentacene layer.
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Fig. 4. Current-voltage characteristics of MIM structures.
(a) PVP(0 wt%) copolymer, (b) PVP(I0 wt%)
copolymer + 5wt% poly(melamine-co-formaldehyde);
5 wt% cross-linked PVP(10 wt%), (c) PVP (10
wt%) copolymer + 10 wt% poly(melamine-co-form-
aldehyde); 10 wt% cross-linked PVP(10 wt%).
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Fig. 5. Current-voltage characteristics of (a) PVP(20 wt%)
copolymer, (b) 5 wt% cross-linked PVP(20 wt%),
and (c) 10 wt% cross-linked PVP(20 wt%).
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Fig. 6. Output characteristics of the fabricated OTFTs. with gate dielectrics from (a) PVP(20 wt%) copolymer, (b) 5 wt%
cross-linked PVP(20 wt%), and (c) 10 wt% cross-linked PVP(20 wt%).
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Fig. 7. Transfer characteristics of the devices shown in the Fig. 6. (a) PVP(20 wt%) copolymer, (b) 5 wt% cross-linked
PVP(20 wt%), and (c) 10 wt% cross-linked PVP(20 wt%).
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Table 2. Electrical characteristics of the fabricated OTFTs

Transistors PVP(20 wt%) 5 wt% cross-linked PVP(20 10 wt% cross-linked
Parameters copolymer wt% ) PVP(20 wt%)
mobility()L) 0.19 em¥Vs 031 cm¥/Vs 0.22 cm*Vs
on/off ratio(Ioyer) 1.87x10* 2.58x10* 1.92x10°
threshold voltage(Vr) 6V 3V 2V
gate capacitance(C,) 221 nF/cm? 1.91 nF/cm? 1.76 nF/cm?
N1V, slope 1.48X10° VAV 1.73x104 AV 1.39%10% AV
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