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ABSTRACT

The polyvinyl series organic films as gate insulators of thin film transistor(TFT) have been processed and characterized

on the polyether sulphone (PES) substrates .

The poly-4-vinyl phenol(PVP) and polyvinyl toluene (PVT) were used as

solutes and propylene glycol monomethyl ether acetate(PGMEA) as a solvent in the formation of organic insulators. The
cross-linking of organic insulators was also attempted by adding the thermosetting material, poly (melamine-co-
formaldehyde) as a hardener in the compound. The electrical characteristics measured in the metal-insulator-metal (MIM)
structures showed that insulating properties of PVP layers were generally superior to those of PVT layers. Among the
layers of PVP series; copolymer PVP(10 wt%), 5wt% cross-linked PVP(10 wt%), copolymer PVP(20 wt%), 5 wt% cross-
linked PVP(20 wt%) and 10 wt% cross-linked PVP(20 wt%), the 10 wt% cross-linked PVP(20 wt%) layer showed the
lowest leakage current of 1.2 pA at £10 V. The rms value of surface roughness and the capcitance per unit area are 2.41
and 1.76 nF/cm? in the case of 10 wt% cross-linked PVP(20 wt%) layer, respectively.
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Fig. 1. Structures of some molecules used in the experiments.
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Fig. 2. MIM test structures. (a) cross sectional view and
(b) top view.
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Table 1. Process specifications for organic insulating layers.
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Processes

Copolymers

Cross-linked polymers

solute/solvent materials

(PVP, PVT)/PGMEA

(PVP, PVT)/PGMEA

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

two step spin coating

500rpm, Ssec - 3000 rpm, 30sec

500rpm, 5 sec - 3000 rpm, 30 sec

curing 100°C, 30 min 100°C, 10 min - 200°C, 5 min
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Fig. 3. Current-voltage characteristics of MIM structures. (a)PVP(10 wt%) copolymer (b) PVP(10 wt%) copolymer
+5 wt% poly(melamine-co-formaldehyde); 5 wt% cross-linked PVP(10 wt%), (c)PVT(10 wt%) copolymer and
(d) PVT(10 wt%) copolymer + 5 wt% poly(melamine-co-formaldehyde); 5 wt% cross-linked PVT(10 wt%).
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Fig. 4. AFM micrographs of (a) PVP copolymer, (b) 10 wt% cross-linked PVP(20 wt%), and (c) PVT copolymer.
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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 wi% cross-linked PVP(20 wt%).
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