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Introduction

Solution processing of amorphous metal oxides has been lately used as an option to implement in flexible
electronics allowing a reduction of the associated costs and increased performance. However the research has
focused more on semiconductor layer rather than on the insulator layer that is related to the stability and
performance of the devices.
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This work aims to evaluate amorphous aluminum oxide thin films produced by combustion synthesis and the ™™
Influence of far ultraviolet (FUV) irradiation on properties of the insulator on thin film transistors (TFTSs) using
different semiconductors, in order to have compatibility with flexible substrates. [1-3] Optimized dielectric
layer was obtained for an annealing of 30 minutes assisted by FUV exposure.
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Experimental Section
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Devices fabrication

Variables

.. Metal ion concentration; ¢ = 0.1 M for the films and ¢ = 3 M for TG-DSC
.. Fuel/oxidizer ratio; ¢ = 1 (stoichiometric redox reaction)
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Dielectric precursor solution

Hotplate

Thermogravimetric analysis @ Optical analysis @ Thickness influence @ Surface morphology

0 «f NN U W
-0.30 -025 -020 -0.15 -0.10 -0.05 0.00
L)

c - -
£ (DSC-TG) S - (180 °C with FUV for 30 min)
" m— 100 - " Solvent 2-ME, Glass | ) )
" 1 o} TU' 90! T ’ i AlOX Si/AlOy Si/AlO«/In20;
ﬁ g M .E g 80 -_ AIC)x L ° 200 OC | af8 b) |
(T % 0 [ - \G_; _ |n203 §15 B —Q— 18000 N
- £ ) 8 £ -~ 150°C ] =
v ? o & 60f o 141 y e
old O = O T
: 4
cC O I
,'E L £ =12t 9
- - i Rms =1.4 nm Rms =1.1 nm
O | o 11 b
: 7 m 0 |||||| 10 - L I 1
(@) I E 200 400 600 800 1000 1200 1400 30 min 30 min + FUV 15 min + FUV
e I E Wavelength (nm) Time and condition of annealing E
- | . )
o * o 91/ 90% > FUV more effective for
) 50 100 150 200 250 300 350 - lower temperatures'
Temperature (°C)
Solution-based AlO, capacitors Stress measurements of optimized Fully solution-based In,05;/AIO, TFTs
_ T GIZO/AIO, TFTs in vacuum o5 )
130 i | wo > Negative V; shift P al " e b)
[FUV 30 min] a) 07 [ 180(32;213\'/0;0 min 22 10.035 I ZUC — 200°C :
i -0.6 I-|Gate PBS = acuumi — |
1 T= 100 K Z el e 3 10.025~ E W/L=3 ] E W/L=3
—~ 04} -® i 03 9 [ Vps=2V ] [ Vps=2V
S I 9 N - 1 0.0203 — DS g DS
g T03Let o Tmew " o015 Release of < | FUV30min | < [ FUV 15min
= 3 ol ifo® 2 % hydrogen 2107 ¢ 1 2107¢
H < I"é’ i.: \\\ --0"AVT 40.010 - E —
= 01 o .. --o--AS 10.005 ch - 1
] TEE—— e L
o = _ ] _ _ -I res‘s | . i ec.ove | . | . e ra In il - E = L
[ 4 3 f,o,tag]e (Vg) 1 2 3 0 60 120 180 240 PPINg : ] E :
m Time (min) 0.040 [ ]
) b)'0'24 __I | ' . G|I20/}A\|oxI — '-—ol-—'AVI ) 0-035 9 | ]
o = Effect of FUV exposure oz | | mecewam |00 A — 1 10% == ;
3 g IH5GS N e A TR ROV RR (S R S ]
- 0.16f ] 10.025~ -1.0-0.5 00 05 1.0 15 2.0 1.0 -0.5 0.0 0.5 1.0 1.5 2.0
g ‘.'E in GIZO/ Alox TFTs S ol sﬁ%@\ loong  » Slow recovery Vas (V) Vs (V)
. b s c > b/ “_o‘o\\ lo.0152
E % )- 107 —180°c )7 b 008__30& §<><‘>\ ~~~‘-~“‘-__\~ _-00102 . . . e
- 0.04 .<,%> E <>‘“~--_‘ \"“-~,_~~ I PﬂSSlV&thn Year TET T(OC) Time Of S MObIIIty | VON VGrange
1 — 1 10°! FUV 30 min ' _2> "@0.005 annealing (V/dec) (cm?2/V-s) CIACIEE V) (V)
m —_ SEe e 0.00 .&---__ji_________________________________::_::_‘_::_:_-, ) 0.000
6 (] S q00p o2 R e ¥ 2011 204/ 200  1h 30 min 0.14 12.6 104 01 -06-2
T - 0 120 240 360 480 600 720 840 AlO,
— S o Time (min) 2013 n204f 250 3h 50 min 0.27 82 10*  -01 -1-3
[y— H AIO | . - V. -1-
— o 10°] GZTOl
o . . o 2014 350  2h30mi 0.30 1.3 104 0.5 -2-5
e 2 ool =TT ] SR U 'f 't d d = b = I -t AIO, min
DN ¥ RS I A AR A Ol nitTormi y an I‘EPI‘O UCIDIII y 710/
> m -1.0 -05 0.0 05 1.0 15 20 -1.0 -05 0.0 05 10 15 20 -1.0 -0.5 0.0 05 10 15 20 7 10 2014 n 150 33 min 0.08 1.37 106 ~0 -0.1-3
m Vs (V) Vs (V) Ves (V) ) S=011+0.01 a) Ho =63+13 b) VvV, =-0.12+£0.05 C) (ZrO,/Al,O4-F)
i i §
140 | GIZOr AIO, d\ OAl 12t eer 8r 2015 210/ 350 4 h 0.25 2.6 104 ~0 -1-4
120 r VG=0to2V,55teps ) OG]ZO 5t m Alox
m 1002 180 G- FUV 30 min Vos @ Alo, :C,>)40- %‘4_ g 6 \ INO,/ )
’ g 80| | e) L @p-type Si g : 2l s J 2015 ALO, < 150 1h = 7.83 10 02 -05-4
_0 60} g w or L L
i 1 i 2t 1h
N :2: Yos z 1 2} Present In,04/ 200 30 min : .
[ i ; i I study [4] AIO, 1h :
(z).o 04 08 12 16 20 0= o8 010 I 012 0 I 150 30 min ,
Voo (V) " Subthreshold slope (V/decade)

Conclusions

/ d The FUV irradiation aids on densification of the films resulting in a low hysteresis and leakage current. \

4 GIZO/AIO, TFTs fabricated at 180 °C combined with FUV irradiation for 30 min exhibited excellent electrical characteristics with an average
saturation mobility of 6.3 + 1.3 cm?4/V-s at 40 Hz, a subthreshold slope of 0.11 + 0.01 V/dec and a turn-on voltage of -0.12 + 0.06 V, and a good
stability over time.

\EI Fully solution based In,O,/AlO, TFTs were produced in a short processing time of 30 min. /
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