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Memristor motivated by Li ion insertion/extraction in Li ternary compounds

KUSHIDA, Kazumasa
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In the present study, by applying a technique in Li secondary batteries,
a memristor effect is aimed by controlling electric conductivities of Li ternary compounds on the
basis of reversible changes in their electronic structures which originate from
insertions/extractions of Li ions. Especially, the electronic structures of Li2CN2 Li7MnN4 are
studied by using a code, Wien2k and their transport properties are simulated. The electric
conductivity of Li2CN2 shows a significant change by extracting Li from Li2CN2, showing a promising
material for memristors. However, Li2CN2 actually shows a rapid hydroxylation in air, suggesting
that Li2CN2 powder is needed to be dispersed in a polymer layer to prevent air.



(ReRAM)

ReRAM

ReRAM

Borghetti
Nature, 464 (2010) 873

Ir -Taz0s.5
Strachan Appl.
Phys. Lett. 98 (2011) 242114
95  (2012) 466
Taz0s-5

Li7-6 MnN4
LizMnNg4

Physica B 405, 2305 (2010)]

Li7MnN4

Li,CN,

Li»sCN,

Li2CN2

LizMnNa

Li2CN2

Li2-5 CN2



Li7_3MIlN4 Liz_gCNZ
lapw+lo Wien2k
CPU
2.4GHz14 2 256GB
LizMnNa4 Li2CN:>
LizMnNa4 LisN Mn
31
750 20 Li2CN2
LisN C 2:1
600 6
X X
LizMnNa
Ix 1x 0.5 3
Si
Li2CN:>
Li Al

Keithley6487

0V 20V
0V 20V
Li7MIlN4 leCNz
Li Li7MIlN4
Li,CN,
Li,CN, Li
2x 1x 1 3x 3x
2
25 Li 12.5% Li 6.3% Li
3.1% Li 1.4% Li
Li,CN, Li
Li
Li,CN,
1.4% Li
104 3.1% Li
Li,CN, 1.4%
Li
Li7MnN4
Li
Li,CN,
Li,CN,
LizMnN4 Li2CNz2
LizMnN4

Li2CN:>



LizMnNa

Li2CN:>
Li2CN:>
Li
Mg GaN
0 KNbO;
LizMnNzs  Li2CN2

N. Nishikata, K. Kushdia, T. Nishimura, T.
Mishima, K. Kurivama and T. Nakamura,
“Evaluation of lattice displacement in
Mg-implanted GaN by Rutherford backscattering
spectroscopy”’, Nuclear Instrument and Methods

in Physics Research B, 409 (2017) 302-304.

R. Tsuruoka, A. Shinkawa, T. Nishimura, C.

Tanuma, K. Kuriyvama, K. Kushida, “Persistent

Photoconductivitiy in oxygen-ion implanted

KNbO; bulk single crystal”’, Solid State
Communications, 248 (2016) 120-122.

GaN

Li,CN,

Y. Torita, K. Kushida, T. Nishimura, K.

Kurivama and T. Nakamura, “Lattice
displacement and electrical property of Li-ion
implanted GaN single crystal, 10th international
Advanced

Conference on  Material for

Technologies, 2017.

(@]
(@]
@
KUSHIDA, Kazumasa
80372639
@
KURIYAMA, Kazuo
20125082
©)
)



