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ABSTRACT: Polyvinyl alcohol (PVA) is highly transparent organic material can be used as dielectric
material for thin film transistors. Al (metal)/PVA (Organic)/ITO (inorganic) capacitor structure is
implemented. Sol-gel technique is used for deposition of PVA thin film. The dielectric constant is derived for
thin film of PVA which is used as dielectric material of thickness of 1000nm and area is 2mm’. C-V graph is
also plotted for the different frequencies. AFM image is taken for surface topography..
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I: INTRODUCTION

Today transparent thin film transistor is become
very popular. For this transparent materials are
very useful. Organic and inorganic materials are
very cost effective compare to conventional silicon
material. The different dielectric materials for thin
film transistors are inorganic: SiO,, HfO,, ZrO,,
BST and organic: PVA, PVP. The high-K dielectric
materials are used in thin film transistors. The sol-
gel technique is very cost effective than other
physical deposition techniques. Here using sol-gel
technique the capacitor structure is implemented
with the PVA dielectric material and finds the
dielectric constant for the PVA material.

II: EXPERIMENTAL

As shown in figure (a), capacitor structure is
implemented using the following steps. The PVA
solution is prepared by a dissolving the PVA of
quantity 0.5gm in 20ml double distilled water
(DDW). This solution is starring on the starrier
equipment for the lhr for complete dissolving of
PVA in the DDW. After that this solution is
deposited on the ITO/PET using a spin coating unit
Model SCU 2005 of APEX Instrument Co.
Required amount of PVA solution is put on the
ITO/PET substrate and then rotating at the
2500rpm/min for 30sec for uniform deposition of
the PVA layer. Then sample is put on the preheated
hot plate at 130°C for remove the residuals of the
solution for lhr. To get desired thickness of PVA

layer, same process is followed as given above for
deposition of PVA layers.

Then Al as top electrode is deposited using a
Thermal evaporation technique at the room
temperature in the vacuum of 2x10” milli-torr. The
thermal evaporation unit is of company Vacuum
Techniques Pvt. Ltd., Bangalore of model 12
coating unit is used.
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Figure (a) schematic of capacitor structure

IIT: RESULTS AND DISCUSSION

The surface topography is uniformed which can be
seen from the AFM image of the PVA layer over
the ITO/PET. AFM is the method used to know
surface topography and can measure the surface
roughness. AFM is used of company NanoSurf,
model NanosurfEasy Scan 2.
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Figure (b) surface topography of PVA layer 2d
view (AFM image)
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Figure (c) surface topography of PVA layer 3d
view (AFM image)

Now prepared capacitor structure is put under the
measurement of the capacitance. For this the
Agilent’s E4980A Precision LCR Meter 20 Hz to 2
MHz equipment is used. Capacitor vs voltage
graph is shown in the figure (d) for the different
frequency. As shown in the figure (d) graph, the
capacitance value is decreases when the frequency
is increases. For particular frequency the
capacitance becomes constant. Using a profile-
meter equipment, the PVA dielectric layer
thickness measure is 1000nm. From the graph, the
capacitor value for the 1 KHz, 10 KHz, 100 KHz, 1
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Figure (d) C-V graph for different frequency

Relative Dielectric constant:

Where,

Cp= parallel plate capacitance= 421pf for 1 KHz
d= thickness of the dielectric material PVA=
1000nm

A= Area cross sectional of the dielectric material
PVA= 2x2 mm’

¢= relative dielectric constant

€,= permittivity of the air=8.85x10™"* F/m

The relative dielectric constant is 11.89 and it is
unit less quantity.

IV: CONCLUSION

PVA can be used as dielectric material in the thin
film transistors. The surface topography of AFM
images gives a result that the PVA material has
highly uniformly deposited on the ITO by spin
coating unit. The dielectric constant of PVA layer
is 10.73 for the frequency at 10 KHz. As the
frequency increases the capacitance decreases.
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