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Gate Insulation Film For Organic Thin Film Transistor
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Abstract : The organic insulation devices with MIM (metal-insulator-metal) structures as PVP gate
insulation films were prepared for the application of organic thin film transistors (OTFT). The co-polymer
organic insulation films were synthesized by using PVP(poly-4-vinylphenol) as solute and PGMEA
(propylene glycol monomethyl ether acetate) as solvent. The cross-linked PVP insulation films were also
prepared by addition of poly(melamine-co-formaldehyde) as thermal hardener. The leakage current of the
cross-linked PVP films was found to be about 300 pA with low current noise. and showed better property
in electrical properties as compared with the co-polymer PVP insulation films. In addition, cross-linked
PVP insulation films showed better surface morphology (roughness), showing about 0.11~0.18 nF in
capacitance for all PVP film samples.
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Fig. 1. (a) cross sectional and (b) top views of MIM structures of the insulating PVP organic films.
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Table 1. Specifications of the organic insulating material

processes
Processes Specifications
Solutes/Solvent PVP / PGMEA
PVP+PGMEA 1:10 (wt%)
Poly(melamine-co- 0.2~1.0 Wi%

formaldehyde) (Cross-linked PVP)

3000rpm, 30sec (Co-polymer)
3500rpm, 30sec (Cross-linked)

100°C, 10min +200°C, 7min

Spin coating

Curing
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Fig. 2. Thickness of cross-linked PVP with various concen-
tration of Poly(melamine-co-formaldehyde) material.
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Fig. 3. Current-voltage characteristics for cross-linked PVP insulation films with (a) 0.2 wt% and (b) 1.0 wt% poly

(melamine-co-formaldehyde) materials.
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Fig. 4. Current-voltage characteristics for PVP insulation films in MIM devices; (a) co-polymer PVP and (b) cross-linked
PVP with 1.0 wt% poly(melamine-co-formaldehyde) material.
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Fig. 5. AFM images of PVP insulation films in MIM
devices; (a) co-polymer PVP and (b) cross- linked
PVP with 1.0 wt% poly(melamine-co-formaldehyde)
material.
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Fig. 6. Capacitance-voltage characteristics for PVP insula-
tion films in MIM devices; (a) co-polymer PVP and (b)
cross-linked PVP with 1.0 wt% poly(melamine-co-
formaldehyde) material.
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