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Fabrication of Oxide Nano-structures using Solution Process for Device Applications
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A new method using direct nanoimprinting of precursor films formed by a solution
process was employed to produce oxide-channel thin film transistors (TFTs) . The device
successfully fabricated in this work is a new concept TFT using conductive oxide In-Sn-O
(ITO) for both channel and source/drain regions. First, electrical properties of In,Os and
In-Sn-O (ITO) thin films by the solution process were characterized. Then, In, O3 and ITO
films were prepared on the ferroelectric (Bi,La) 4 TisO (BLT) gate insulating film and
direct nanoimprint method was applied to form TFT structures. In the present method, the
thin channel region and the thick source/drain region were simultaneously formed. The
normal n-channel transistor operation was demonstrated successfully when the channel
thickness is as thin as 20 nm.
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Fig.1 Schematic illustration of the proposed
TFT structure nano-imprint process

Fig.2 TFT fabrication process using direct nano-
imprint process

3. EEREHER
3.1 In20;. ITOEENH K & BRAIFFE

ﬁﬁif@%%ﬁﬁ‘% £ V907 F VT MF—b In(acac); # 70t F Sk :
PrA (2 L 72 FORHAE Z W T In O B A TR 5 & HEEA 7 Y MEICK DR
ﬁ?&/\ﬁ? U TELZEDNHOLNE o TWADT, RKIFZETIZ, Z® In, 03 5
L Sn B E LT SnCly & 7213 Sn (acac) » Z M L T ITO OEERAR Z L L7z, ¥
X PrATHh b B L7 RENAR % SiO/Si R FICAY Y a— ML, kY ML —
M ET100C. 340 L 7=, mE 7 = — VB (RTA) IZH:A L. 600, 1 B, MEE
PARHCT7 = — VAL %247 5 72, Fig.3 i3 Hall lIEIC X WO NBEE L F v ) TiEE
EWML7ZZSn ORIk L7270y MLz T T7THb, Ina 03 HRIZBWTIX, 45 cm?/
Vs & W) EWBEIEE2E 57z, ITO HFEIZB W TIiE Sn DRINEIEE > TREEAMET

— 158 —



NSG Found. Mat. Sci. Eng. Rep.

L. F72Sn EFHZ Sn(acac), # V72 HASnCl, Z W28 £ 0 L B WBEIENSS
N5bZED50o72. Snlacac), & H\W 72356, Sn v 1% @ ITO (2315 % Hall )
FEIE 25em?/Vs BREETH o720 F ¥V TIRE, In:03 DEED109em? BETH 5 DI
L. ITO O¥AEIE 102em? THo7zo T2F ¥ ) TIRED Sn il ERAAE IO S5
ol

S0 n InZO3 1021
40 I_ === ITO via Sn(acac),

—=- ITO via SnCl, 10°F p=2———
301 600°C annealed in O,for 1h =-In0,

—
-

=== ITO via Sn(acac),
-a- ITO via SnCI:

[
=]

. . -3
Carrier concentration (cm )
=

Hall mobility (cm’/V.s)
. [
[—) [—)
1 1
(=)
-]

10 600°C annealed in O,for1h
1 1 1 1 1 1
o2 4 ¢ § 10 12 0 2 4 6 8§ 10 12
Sn wt.% Sn wt%
(a) (b)

Fig.3 (a) Hall mobility and (b) carrier concentration of In»O3 and ITO thin films fabricated by the
solution process.
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(b)
Fig.4 AFM image of the BLT surface (a) before and (b) after polishing process.
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Fig.5 P-E hysteresis loop of the BLT film after polishing process
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Fig.6 Schematic representation of a mold used in this work
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Fig.7 Optical micrograph of direct nano-imprinted ITO pattern.
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Fig.8 Schematic illustration of the measurement configurations with (a) source-drain (S-D) and (b)
drain-drain (D-D) probing. (c) Observed drain current — gate voltage characteristics for these
two configurations.
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