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Fig. 1. (color online) Schematic for TFTs with bottom

gate top contact structure.
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Fig. 2. (color online) GIXRD patterns of the HfO9

film annealed at various temperatures.
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spectra of the HfOg film annealed at various tempe-

ratures.

168501-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 38 % 3k Acta Phys. Sin.

Vol. 64, No. 16 (2015) 168501

Bl 4 2 HEO 8 L 28 A [F] 3 52 38 <K b 2R 5 1)
AFM B, S EAN2 pm x 2 pm. M E 4
LA Y, B IR IR B B3N, HEO, W 177
HOARAE B (RMS) M 0.79 M%) 0.91 nm. X2 K
DRy i 5 B UL FEE A3 N, FLFO o 8 58 s L 38 o e
F 0101 AP Ry, B R KO ARG N, HEO,
VRS e R R 2 EEATRESY /N T 1 nm,
PR S E TR O =3 ov S b= < OF- (- 9 == 3111}

A TAELGIERAIRZ Z [0 R R A ) 5, A
ATF3G 0 TET 30 IR RE A8/ 7 B (B 4 1,
NI e AL 1 FhL 2 g 11017

RMS =0.91 nm
B4 (WFIRE) HIO, ML (a) 400 °C, (b) 500 °C
Al (c) 600 °CiRKALBE S AFM BB
Fig. 4. (color online) AFM images of the HfO2 film
annealed at (a) 400 °C, (b) 500 °C and (c) 600 °C.
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Fig. 5. (color online) (a) Plots of gate leakage current
density of HfOs dielectric annealed at different tem-
peratures as a function of the applied electric field,
(b) plots of capacitance per area and the relative di-
electric constant (inset in Fig. 5(b)) of HfOo films an-
nealed at different temperatures versus the applied

voltage.
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Table 1. Dielectric performance comparison of HfO2 thin filmprepared by magnetron sputtering and solution

method.
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Fig. 8. (color online) Positive bias stress characteris-
tics of ZITO TFTs (1000 s).
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Table 2. TFT devices performance comparison of HfO2 thin film prepared by magnetron sputtering and

solution method.
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Abstract

In this paper, bottom-gate-top-contact structured thin-film transistors (TFTs) are fabricated by solution-processing
of hafnium oxide (HfO2) dielectrics and zinc-indium-tin-oxide (ZITO) semiconductors. Solution-processed HfO» films
are annealed at different temperatures, and the 500 °C annealed HfO2 dielectrics can exhibit optimizing film properties
such as smooth surfaces (the RMS value of HfO, films is less than 1 nm), low leakage current density (1.25x 1077 A/cm?
at 1 MV/cm), high transmittance (above 80% at the wavelength ranging from 400 to 800 nm) and high relative dielectric
constant (about 12). The smooth surface of HfO, dielectrics is attributed to the decreased charge trapping states at the
interface between the HfO2 dielectrics and ZITO semiconductors, and thus improves the device electrical performance
and stability. Hence, TFT devices of HfOy dielectrics annealed at 500 °C show a high saturated field effect mobility
of more than 100 cm®V~'.s™! a low threshold voltage of —0.5 V, an on-to-off current ratio of 5 x 10° and a small
subthreshold swing of 105 mV /dec. An almost negligible threshold voltage shift is observed under a positive bias stress
for 1000 s, indicating the excellent stability of HfO, TFT devices.
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