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= Surface modification of KPI with an interlayer
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Substrate

= Amorphous alumina (a-alumina) interlayer could be deposited on KPI using
a simple spin-coating and 200 °C-annealing process!

100
-529.5eV: Al-O —Al
- 531.0 eV: oxygen- g o
=) deficient oxide £
) ¥ c &0
= - 532.0 eV: oxygen in the S
= : B
@ hydroxide g 4o
% - 533.0 eV: nitrates from g
- precursor O 20
0 .

537 535 533 531 529 527 525 0 200 400 800 800
Binding Energy (eV) Sputtering Time (sec.)

® (a) Capacitances and (b) leakage current densities of 120 nm-thick KPI and 140 nm-
thick a-alumina/KPI gate insulators
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Frequency (Hz) Electric field (MV/cm)
Gate insulator Dielectric Leakage current Surface rms Surface energy
constant  density [A/lcm?] roughness [nm] [dyne/cm]
KPI 3.13 7.64 x 107 1.02 51.4
a-alumina/KPl 3.26 3.01 x10° 0.70 69.3




» (a) Scheme of the device structure. (b) Transfer characteristics of the C,,-BTBT
TFTs with and without the a-alumina interlayer
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Gate voltage (V)
Gate Mobility (average Von Vin [V] S-slope lon/lofr
insulator mobility) [cm?2/Vs] \Y] [Videcade]
Sio, 0.41 (0.39 £ 0.11) -15.0 -21.9 246 6.33 x 10°
KPI 0.18 (0.35 £ 0.15) -12.3 -18.6 3.27 3.39 x10°
a-alumina/KPl 1.42 (1.35 + 0.28) -3.9 -7.0 0.42 2.05 x 106
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= Bottom-gate, top-contact TFT structure

[ Source (Al)| | Drain (Al) |
Zn0 semiconductor

Polymeric gate insulator

[ Gate ]

Substrate

= Solution-process for the ZnO layer on the
polymeric gate insulator pm
v Solvent for the Zn0 ink: aqueous ammonia

v Annealing temperature: 300 °C (200 ~ 400 °C)
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On the KSPI-3 gate insulator, a continuous ZnO layer was not formed and some
Zn0 particles were irregularly aggregated due to the chemical incompatibility!
On the YO,/KPSI-3 gate insulator, a continuous ZnO layer was observed!



= (a) Leakage current densities and capacitances of the 300 °C-annealed 150 nm-
thick KSPI-3 and 165 nm-thick YO,/KSPI-3 films
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= Summary of dielectric, insulating, surface properties

Gate insulator Dielectric Leakage current Surface rms Surface energy

constant density [A/cm?] roughness [nm] [dyne/cm]
KSPI-3 29 59x10°% 0.53 57.3
YO,/KSPI-3 3.0 7.6 x10°% 1.63 71.4

= Transfer characteristics of ZnO TFTs with KSPI-3 and YO,/KSPI-3 gate

insulators
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Metal-oxide interlayer® 0| 28t0GI E¥Xi2] J|=
: MAST: Metal-oxide assisted SAM treatment
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Table 1 Dielectric. insulating and surface properties of the KPI, 2-Al:O+/KPI and ODPAf2-Al;O/KPI films

Diclectric constant Leakage current density Surface RMS Water contact
Gate insulator at 10 kHz at2 MVem ™' [A em Y] roughness [nm) angle []
KPl 322 2.8 x 107" 0.622 63.1
Al 0, /KP1 327 5.8 x 107" 0.292 325
ODPA/2-ALO JKPI 3a7 8.6 x 107" 0.407 98.4
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Gate Insulator Mobility @ [cm?/Vs] Vi [V] S-slope [V/decade]
0.56 + 0.05 -21.18 7.3 2.00 x 108
1.26 + 0.06 -8.26 3.95 7.74 x 10°
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