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Abgract: We investigated the rewritable operation of a non-volatile memory device composed of Al (top)/TiO,/
indium-zinc-oxide (1ZO)/Al (bottom). The oxygen-deficient 1ZO layer of the device was spin-coated with 0.1 M
indium nitrate hydrate and 0.1 M zinc acetate dehydrate as precursor solutions, and the TiO, layer was fabricated
by atomic layer deposition. The oxygen vacancies 1ZO layer of an active component annealed at 400°C using
thermal annealing and it was proven to be in oxygen vacancies and oxygen binding environments with OH species
and heavy metal ions investigated by X-ray photoelectron spectroscopy. The device, which operates at low voltages
(less than 3.5 V), exhibits non-volatile memory behavior consistent with resistive-switching properties and an

ON/OFF ratio of approximately 3.6x10° at 2.5 V.
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Fig. 1. TiOy/IZO memristor model and equivalent circuit.
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Fig. 2. (@ Schematic structure of rutile TiOJ/IZO ReRAM and
(b) top view of crossbar array ReRAM.
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Fig. 3. AFM topographies and cross of resistive switching
memory’s TiO,/1ZO layer. The cross sections are marked by

solid green lines.
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Fig. 4. XPS data for 1ZO (In:Zn = 6:4) films. (8 In 3d core levd,
(b) Zn 2p core level, and (c) oxygen 1s core level resolved
into Gaussians representing different oxygen binding environments
with OH species at a binding energy of ~532.1 eV, fully
coordinated oxygen at =529.9 €V, and oxygen vacancies at ~
531.1 eV. The XPS data were taken on the surface of the films.



4388
@ 8.0x10°
4.0x10° 4
<
b=
[)
E
.
O
Voltage (V)
(®) 4000
Maximum point —>
3000+
i)
©
o 2000+
L
9
pd |
ol 1000 - .
inimum poin
04 \ \$—
0 1 2 3
Voltage (V)

Fig. 5. (@) I-V curves of the as fabricated memristors 30 nm
thick 1ZO active layer and (b) ON/OFF current ratio of the
fabricated device at positive voltage region.
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