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Abstract
Oxide TFT arrays were fabricated on a low thermal
expansion transparent plastic substrate by, so-called
GReCoSS process (Glass-fabric Reinforced Coating
Films on Surface-treated Substrate). Using this
technique, a flexible oxide TFT backplane can be
released from a glass carrier plate after the TFT
fabrication by a simple de-bonding without using any
adhesives, laser release or transfer technique.

1. Introduction
Recently, there are considerable interests in flexible
displays due to their potential merits in terms of being able
to fabricate displays that are thin, lightweight, robust,
conformable and flexible. Common examples of typical
flexible substrates are polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polyether sulfone (PES),
and polyimide (PI) etc. Recently, we reported newly
developed flexible transparent glass-fabric reinforced
siloxane hybrid materials (GFRHybrimer) substrate with
low coefficient of thermal expansion (CTE) [1]. Although
there have been extensive studies on the flexible displays
built on such plastic substrates, little progress have been
made in the fabrication process in terms of the methodology.
In order to fabricate a flexible display, a plastic substrate
must be processed on a carrier plate (usually glass) during
the fabrication of TFT devices. Then, a flexible TFT
backplane can be obtained by separating it from the carrier
plate. To date, several fabrication methods for the
implementation of flexible TFT backplanes have been
introduced, including those based on using the adhesives
(Samsung), the laser release method (EPLaR, Phillips), and
the transfer method using laser annealing (SUFTLA, SeikoEpson).
In this study, we report a novel fabrication process for
electronic devices built on a flexible glass-fabric reinforced
transparent plastic substrate, so called GReCoSS process

(Glass-fabric Reinforced Coating Films on Surface-treated
Substrate). With this technique, a flexible TFT backplane
can be released from the carrier plate by a simple debonding without using any adhesives, laser release or
transfer technique. In the present study, we successfully
fabricated a flexible oxide TFT backplane using the
GReCoSS process.

2. Experimental
For the surface treatment, an epoxy-hybrimer resin
(KAIST, Korea) [2] was spin-coated on a 100 x 100 mm
glass carrier plate with 100~1000 nm thickness (Fig. 1a)
and UV-cured. The coating was done only in the middle to
leave a 10 mm margin at every edge (Fig. 1b). After the
surface-treatment, a sheet of woven glass-fabric was placed
on the glass plate (Fig. 1c) and coated with an UV-curable
methacryl-hybrimer resin (KAIST, Korea) [3] for a
complete impregnation (Fig. 1d). Then, the impregnated
film was UV-cured under pressure and heat-treated at
180oC for 4 hours to form the GFRHybrimer substrate with
a high transparency and a low CTE as shown in Table 1.
Indium gallium zinc oxide (IGZO) TFT arrays (bottom
gate/bottom contact) were fabricated on the above substrate
(Fig. 1e) [4]. The maximum process temperature was 150oC
during all the TFT fabrication steps. After the fabrication of
TFT, the oxide TFT backplane was released from the
surface-treated glass carrier plate by a simple de-bonding
without any additional process step (Fig. 1f).

Table 1. Characteristics of the Flexible Glass-fabric
Reinforced Hybrimer (GFRHybrimer) Substrate [1]
Optical Transmittance at 550nm, T (%)
87
CTE (ppm/oC)
Modulus (GPa)
5% Weight Loss Temperature, T5%
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Fig. 2 Flexible Oxide (IGZO) TFT Backplane Released
From a Carrier Plate Using the GReCoSS Process

Fig. 3 Transfer characteristic of the flexible oxide
(IGZO) TFT
Fig. 1 Process flow of the GReCoSS process
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3. Results and Discussion
The oxide TFT arrays were successfully fabricated using
the GReCoSS process. Due to the low CTE of the substrate,
all the TFT layers including the gate electrodes and
dielectrics, the source and drain electrodes, the active
channel layers (IGZO) etc. could be perfectly aligned. After
the TFT fabrication, the flexible oxide TFT backplane could
be released from the carrier plate with a simple de-bonding
(Fig. 2). Fig. 3 shows the transfer characteristics of the
oxide TFT. The electrical parameters including the
saturation mobility and the threshold voltage were derived
from a linear fitting to the plot of the square root of ID
versus VG of the saturation region. The saturation mobility
is µsat = 16 cm2/V•s and the threshold voltage is Vth = 3.05
V indicating the oxide TFT is operated in accumulation
mode on a positive gate bias without any degradation of the
TFT performance even after the release. The TFT
fabrication process will be more optimized to show better
performance and bending tests of the fabricated oxide TFT
will be performed.
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