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SCM can fill the performance gap between memory and storage
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Resistive switching in metal oxides
Pulsed voltage

IRERY O T
- - ns . . .
— S *Reversible switching
<100 ns © 108500000017 177597 71111 .
| S sLarge resistance change
7—} e 107 /1 <Nonvolatile switching
Oxide @ [ TiSmg7Cag 3MnO3/SrRuO3 High speed SW'tCh'ng_
C’D 1053635354550 °LOW power consumption
Metal Pulse numbers
(Pr,Ca)MnQ;. SrTiQg, NiO, TiO,, HfO,. Ta,Os, ... A. Sawa, Materials Today 11, 6, 28 (2008)
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Formation and rupture of filaments Electromigration of oxygen vacancy
at metal/oxide interface

Formation/Rupture
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Metal
Oxygeno\r/acancy
Filament Charge carrier

Redox reaction A. Sawa, Mater. Today 11, 28 (2008)

Chemical/structural alteration =—> Degradation of device properties
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Pt/Bi, sFeO4/SrRuQ,

N4 P B
-10 -5 0 5 10

HRS ﬂ V()
P ferroelectric polarization

» Advanced Functional Materials (2012)
« TREHRMEAE) ] HFE2011-141308
« JLRAHFEK (2012%F1A128)
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BaTiO5(~ 4nm)/La, ,Sr,MnO; /SrTiO,/SrO/YSZ*//SI(001)
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*H. Yamada et al., Adv. Elect. Mater. (2016) S X {pm} 10
« $%FE2015-001745 High crystallinity

v Good flatness (Rq~0.25 nm)
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H. Yamada et al., Adv. Elect. Mater. (2016)
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