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Bandwidth and filling control
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The Mott Insulator compounds AM X,

Clustered lacunar spinel structure :
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Bandwidth-controlled MIT in the AM,_ X,

Mott Insulator
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Filling-controlled MIT in the AM, X, compounds ?
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Insulator to Metal Transition

in the FM Mott Insulators Ga, Ge V,S,
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Negative CMR in the ferromagnetic Ga, Ge V,S,

Ge-doped GaV,S,
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Mott insulators and microelectronic applications :

towards "Mottronics" ?

Breaking the Mott Insulating State of AM, X,
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after pulse (Q)
\l
-
o
S

N

—_

o
SN

Resistive Switching in the AM X,

(0) GGV458, 90 K

-—
o
o
™

V)

Q)

fter pulse (

®
o

(V)

pulse

135}

130 |

50

-50

T T T I T T

| AR/R.._ =400 % |

bas

200 ns

—ple—

time (a.u.)

(C) GOV458, 300 K

time (a.u.)

)

Q

-

o
[6)]

after pulse (

after pulse (Q)

R

Vpulse (V)

sl
o
o

N
[}
o

N
o o

(b) GGV4$8, 90 K

A

y

-

Resistive
Switching

| AR/R

basl

" —>

=600 % |

50ns I

‘Cylﬁé, ERRELR Temp.

1 1 1 1 1 1 1 1

time (a.u.)

(d) GGV4$8, 300 K

y

28 %

o)
o

<_10 Ms

time (aiu.)

AM X,
Good candidate
for RRAM memories

L. Cario et al., Adv. Mater. 22, 5193
(2010)

L. Cario et al. - Patent CNRS -
Université de Nantes

i



AM X, : already known mechanism ?

Proposed mechanisms for
RRAM

New mecanism of resistive switching # other
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Electric field controlled electronic phenomena
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Non linearites electriques avec champ seuil
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Non lineéarites electriques dans les AM X, :
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Transition resistive dans les isolants de Mott
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Non-volatile resistive switching
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Conclusion

IM transition in the AM_ X, Mott Insulator
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From the functionality to the device :

GaV,S; thin films
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Etude des AM4X8 par microscope a effet tunnel

Scanning tunnelling microscopy (STM)
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Non-volatile resistive switching :

electronic phase separation
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. Transition reésistive dans Transition de Mott : .
Introduction les AM.X, S LT LT e Conclusion

scénatio

Séparation de phase electronique, STM*
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Pulse application through the STM tip:
electro-mechanical coupling
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Thermal effect : chemical or structural

« Transited » crystal

GaV,S
TEM fmages P. Moreau

& L. Lajaunie (IMN)

can
S.00kV| 3 SED | 2.00kX[5310| H11.77 s

10°

G
o | BT

10 Aprés transition
ﬁ“

2
10° 100 150 200
T (K) E-Beam| Spot| Det Mag |FWD| Scan |— 2pm | : ::,

300kV| 3 | TLD-C| 200 kX|[5.203| H11.77 s LEM.N

v no chemical or structural change (< 10-1000 nm)




0
<

4
L 4
L]
L}
[ ]
L
.
‘

puENNg
““ Te,

Mechanism of negative CMR

Manganites

. * .

* *
E? —— — ‘0 :’ E? - ¢ *

+++i Fh

4, '. .
..ll--l“‘ Sapguun*

GaV S, n-doped

— negative CMR

OK

E. Janod et al. Submitted 2012

.*

Ge-doped GaV,S,

p (Ohm cm)

p (Ohm cm)

P Gav,S
(undo?:)e%i)_ 10%
101 1010
T, o 10°
Ga, 4,58y 3V,Sg T - 108

-doped i

w0t f@
1 [ R | 1 |m. 104

5 6 7 8910 20 30 40

T (K)

a,Ge,

distortion

T
%
/ @G
oV
o V2
os

LT- GaV,S,

“'Structural

H. Muller, W. Kockelmann
and Dirk Johrendt,

Chem. Mater. 2006, 18, 2174.




Metal / Insulator /| Metal (MIM) Structure
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Solution solide GaTa,Se, /Te (y =0 a 6.5)
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Evolution du champ seuil avec le gap
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Resistive Switching in the AM X,
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Lien champ seuil - gap
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Negative CMR in the ferromagnetic Ga, Ge V,S,
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