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bottom gate OTFT was then coated with a 300 nm
thick parvlene laver (Cp=7.15 nF/em®) or a 200
nm thick PEALD ALO; laver deposited at 100 °C
(Cacs=269 nF/em’). Parvlene is a material
commonly used as a passivation laver on top of
pentacenc laver [8] and the PEALD Al-O;
deposited at 100 °C is a recently developed new
passivation material without damage on pentacenc
laver [9]. Finally, a 50 nm thick Ti laver was
deposited to form the top gate electrode (G2).
The  cross-scetional  structure and  bias
configuration of OTFT are schematically shown
in Fig. 1. We evaluated the transicr characleristics
of OTFTs using Keithley 4200 semiconductor
parameler analyzer in the dark at  room
lemperature

Top Gate, Vi

Pentacene

Bottom

Bottom Gale, Vi, Cate DEI?:IF'H:

Fig. 1. Schematic structure and bias configuration
of the bottom contact DG OTFT device.

3. Results and Discussion

The drain current (Ip)-gate voltage (V) curves
in Fig. 2 show the transfer characteristics of the
DG OTFT with PEALD 130 onm AlQ: as a
bottom gate dielectric and with 300 nm parvlene
as a lop gale dicleetric. The boltom OTFT of this
DG structure had a saturation mobility of 0.01
em/Vs, Vi, of 4.7 V. subthreshold swing (8S) of
1.12 V/decade. and on/off current ratio of 6.3x10°,
Mobility and Vy, were obtamned from the lnear fit
of the plot, I'* vs. Vi;. In case of the OTFT with
a top conlact S/D struclure vsing PEALD AlLOs,
we obtained a saturation mobility of 0.1-0.5
em*/Vs. Even though the propertics of top contact
device was much better than those of bottom
contael device, especially with respeet 1o mobility,
we adopted the bottom contact configuration for
considering (he development and mass production
of practical OTFTs and integration of inverter.
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When V- was 0 V. the transfer curves of first
and second scan were exactly identical, Based on
this successive scan. we concluded that there is no
bias stress effect in our devices which consists of
a progressive shift of the V, towards negative
voltage as the gate clectrode is biased and the
stability of our device is enough for testing the
control of Vy, using the top gate bias. When V.,
lop eate bias was varied from =10 V 1o 10V in
steps of 5 V, the Vy of bottom OTFT was
svslematically shified from 47 V o 13 V as
shown in Fig. 2(a). The top OTFT of the DG
structure had a  saturation  mobility o 0.005
em’/Vs, Vy, of -4.8 V. 8S of 4.26 V/decade. and
on/ofT current ratio of 1.2x10°, When V. bottom
gate bias was varied from -10 V to 10 V in steps
of 5 V. the Vy, of top OTFT was intensely shifted
from 15.2 V1o -20 V as shown in Fig. 2(b).
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Fig. 2. (a) The change of transfer characteristics off
the bottom OTFT of DG structure with the change
of lop eate bias, V- and (1) that ol the top OTFT
with the change of bottom gate bias, V.
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4. Conclusion

We reported on the fabrication of DG
pentacene OTFT using parviene and PEALD
Al:O; as top gate dielectrics. The Vy, shifi of DG
OTFT was clucidated by an analvsis of the
clectrostatic potential. The control of electrical
parameters of OTFT such as Vi and on-current
and the improvement of passivation performance

could be simultancously solved using a DG OTFT.

The present work suggests that the PEALD ALQOs,
which is possible of low lemperature deposition
onto plastic substrate, is a good candidate for both
gate dielectric and passivation laver of DG OTFT.
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Fig. 4. The dependence of Vi on Vi for DG
OTFTs with different combinations of bottom and
tlop gate dielectric.
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Fig. 5. The change of transfer characteristics of
the DG OTFT with 1530 nm thick PEALD Al.O,
as a bottom gate dielectric and with 200 nm thick
PEALD Al-O; as a top gate diclectric when Vi
was varied from -10 V to 10 V n steps of 5 V.
The DG OTFT was measured after the shelfl
storage of 6 months at room temperature in air.
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