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Figure S1d shows the circuit diagram for the GBS (i.e., NBS and PBS) before measuring each
transfer characteristic curve. Figure Sle—g show the transfer characteristic the conventional bottom-
gate OXTFT with the dielectric gate insulator (i.e., silicon dioxide), top-gate OXTFT with the dielectric
gate insulator (i.e., PMMA), and top-gate OXTFT with the ferroelectric gate insulator (i.e., P(VDEF-
TrFE)) after 1-h NBS and 1-h PBS, respectively in linear scale. The linear mobility (u1n) was extracted

from the slope of the drain current (Ip) vs. gate voltage (Vc) plots, based on the following equation:

_dIp ( LC;
Hin = ave \Wvp

) where Ci is the gate-insulator capacitance and Vb the drain voltage. For the
conventional bottom-gate OxTFT with the dielectric gate insulator (i.e., silicon dioxide), the piin
values were 31.5 cm?/Vs (initial), 32.8 cm?/Vs (after NBS), and 20.2 cm?/Vs (after PBS), respectively.
For the top-gate OXTFT with the dielectric gate insulator (i.e., PMMA), the pin values were 0.8 cm?/Vs
(initial), 1.5 cm?/Vs (after NBS), and 0.1 cm?/Vs (after PBS), respectively. For the top-gate OXTFT with
the ferroelectric gate insulator (i.e., P(VDE-TrFE)), the win values are presented in Figure S1g. These

in values are considered unreasonable, since they were possibly over- or under-estimated due to

dipole changes in the P(VDF-TrFE) layer during the Vc sweep.



S D gate gate
IGZO DIELECTRIC FERROELECTRIC
50 V (PBS
DIELECTRIC S IGZO D S IGZO D -50 V (NBS
gate substrate substrate

(a) (b) (c)

200x10 Bottom gate OXTFT 10x10 Top gate OXTFT 3x103 - |T°p gate FeOXTFT
= —a— Inith —e— Initial
o Nes. Nes' —o— NBS 298.7 cm?/Vs
< 150x10% |~ FES & (GKI0T esres < S 79cmivs,
< € £ 2x10° i
o g 6x10° [ 141.4 cm?/Vs, ~ |
3 100x10° 5 3 74.9 cm2Vsy__ -
£ £ Aoz £ 1x10° i
Jid -6 ] ©
50x10 = -
Q a 2x10% a
B 0 L S aa— 0 | sommmmm—
-40 -20 0 20 40 -40 -20 0 20 40 -60 -40 -20 0 20 40 60
Gate voltage(V) Gate voltage (V) Gate voltage (V)

(e) (f) (9)

Figure S1. The device structures for (a) the conventional bottom-gate OxTFT with a dielectric gate insulator,
(b) top-gate OXTFT with a dielectric gate insulator, and (c) top-gate OXTFT with a ferroelectric gate insulator.
(d) The circuit diagram for the GBS. The transfer characteristic curves of (e) the conventional bottom-gate
OXTFT with the dielectric gate insulator (i.e., silicon dioxide), (f) top-gate OXTFT with the dielectric gate

insulator (i.e., PMMA), and (g) top-gate OXTFT with the ferroelectric gate insulator (i.e., P(VDF-TrFE)) after 1-
h NBS and 1-h PBS.
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Figure S2. The energy band diagrams for the OXTFT and FeOXTFT subjected to the PBS and NBS.
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Figure S3. Schematic diagrams for the ferroelectric dipole changes in the P(VDF-TrFE) layer in the PBS and
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NBS cases.



