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Memristor-like components are needed for
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e Current memristors are based on forma- = S 71
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tion of filaments in oxides or oxidation of
metal/oxide interface [1, 2]
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e Would it be possible to use Mott insulator to
metal transition?
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e [ow bandwidth manganites have charge- and :
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orbital ordered state (CO/OQ) at high temper-
ature

e CO/OOQO can be destroyed by external stimuli

e Transition temperature, 7.,, 1ncreases with
decreasing rare earth radius

e (Pr,Ca)MnO3; thin film properties depend
greatly on deposition parameters [3]
e PrypsCap4MnO has most interesting proper-
ties [4]
= Gd0.6Cao,4Mn03 and Smo,6Cao,4Mn03
thin films as memristors?
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Film deposition

e Solid state synthesized targets

e Pulsed laser deposition at Tg3= 500 °C or
700 °C on SrT103 (100) substrates

Material Ty4/T, Tc (K) T.,(K) MGBT)KkA/m) B.@mT) dmm)

e 1=308nm, E=2.0J/cm’, f=5Hz GCMO  500/500 70 362 470 8.5 59
e Oxygen annealing at 7= 500 “C or 700 °C GCMO  500/700 73 363 500 23.5 43
e Films with T74/T,500/500, 500/700 and GCMO  700/700 78 361 510 49.2 54
7007700 SCMO  500/500 74 362 120 56.2 90
Structure & thickness SCMO  500/700 78 366 300 78.2 33
e X-ray diffraction (XRD) Philips X’pert PRO SCMO 700/700 32 360 280 61.7 70
with PixCel and Schulz texture goniometer
e Lattice parameters from scans over (00I),
(Okk) and (f,2h, k) with STO as internal stan- Sl ok 6. M@10%A/m) 6 M (10% A/m)
dard 1.2
e Crystallinity from 2D-scans over (242) in 26— 1 >
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e Hysteresis loops at 10, 50, 300 and 400 K T (K) T (K)
®

I[(V) at room temperature with Keithley 220
current source and HP 34401 A multimeter

All films show ferrimagnetic ordering with
TC% 70 K

All films have CO/OO-transition ~ 360 K
700/700 films have the best crystallographic
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properties — narrowest peaks 1n all directions
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GCMO films are compressively strained,
SCMO tensile strained

SCMO films are clearly thicker than GCMO
Hysteretic I(V) at room temperature
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Strong electroresistance 1n all samples

We want to thank Jenny and Antti Wihuri Founda-
tion for financial support. J.T. also acknowledges
University of Turku Graduate School.

CGMO and SCMO thin films have potential as Mott memristors
Best properties at T4/ T,= 700/700

Materials are also available at
users.utu. fi/peetu/papers/




