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ABSTRACT

Recently, active matrix organic diode displays (AMEIDS) become the most advanced
technology in the market; organic light-emittingodies (OLEDs) and organic thin film
transistors (OTFTs) enable the fabrication of lavgtc flexible, full color flat panel displays.
In principle, there are two primary leakage curngaths of OTFTS; one is the conductive bulk
current of P3HT, and the other one comes from #ie gakage current. Conventional OTFTs
share a common gate, in which case the leakagentugoes through the gate dielectric and
the value is much more significant, and leads ltwaalon/l orr ratio. Therefore, we had efforts
on defining the active layer via the photolithodraptechnique and RIE drying etching for
improving device performances. We have successprthposed a patterned method for the
TFT devices with the similar mobility and higbnllorr ratio which is significantly improved

by over four orders of magnitude than that of comemal ones.
ii



Moreover, in this thesis we also fabricated OTdevices by the novel self-organized
method via two steps modification layer growth vhigrovides different surface energies
between the active region and non-active regiotuldi® organic/inorganic semiconductors
were deposited by dip casting or spin coating. Tha: soluble active materials were
selectivity deposited over the active region autiically due to different surface energies on
the substrate surfaces. In chapter two, the cioksd PVP and P3HT were acted as the
dielectric and semiconductor materials, respectivEhe key point for choosing the plastic
substrate is the transparency, thermal expansicffi@ent, and permeation of J@
parameters. Polyethylenterephtalate(PET) is thé¢ &tssice for our devices. We fabricated
OTFT devices on the flexible substrate with ontaffrent ratio of 1Hand threshold voltage
of 2.66 volt.

Due to the poor on/off current ratio with PVielectric, in chapter three we optimized
deposition parameters for obtaining the best eegrformance with Si@dielectric. The
best bn/lorr ratio is up to 10with wetted thermal oxide. We also fabricated desiwith
three kinds of thicknesses with PECVD.oxides. Higbakdown voltage and higlan/lorr
ratio were observed with PECVD oxide thickness 60r8n. It has a great potential in
integrated circuits.

The surface energy was obtained by measurmgdhtact angles of polar and non-polar
liquids and calculating with the Good-Girifalco ¢(geetric mean) equations. The organic
semiconductor solvent was self-organized clearlyhwsurface energy difference of 12
mJd/cnf.

In chapter four, we also fabricated the novalilde-gate structure OTFT devices with
this self-organized method to control the threshaltlage by two gate bias. High threshold
voltage will limit its application of OTFTs on loywower consumption flexible electronics.
Besides P3HT polymers, several other active maderia such as

poly[9,9-dioctylfluorenyl-2,7-diyl) -co-(bithiophene(F8T2), ZnO and, Pentance precursor
iv



were utilized for OTFT devices. Because the ZnO #&®&812 are N-type and P-type

semiconductors, this could apply to the Complengr@I FT device.
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