F. La Mattina!, J.G. Bednorz?, P. Jacob?, U. Sennhauser?.

1 EMPA Swiss Federal Laboratories for Material science and Technology, CH-8600 Duibendorf, Switzerland

CCD imaging
or emission

Detection
diode

(imaging)

oS

Laser
source

2 IBM Zurich Research Laboratory, CH-8803 Rischlikon, Switzerland

[
»




Outline

/'

Resistance-change memory

Cr-doped SrTiO, single crystal
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Emission spectroscopy :

IR-NIR microscope, electro-luminescence .

Optical beam induced resistance change )
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Non-volatile memory devices

Planar structure Capacitor-like structure
. Resistance-change g
Cr-doped SrTiO, device
20 [
: —
= E
oy € 0
c c
)
£ 5
=
3 &
'20 | ' L 1L~
15 0.0 1.5

Voltage [ V] Voltage [V ]




Electric Field effects on Cr-doped SrTiO,
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Electronic properties changed in confined regions
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Planar electrodes

Eiresholg > 104 V/iem - EC Process
Gap ~ 24 um 2 Ey oqhoq ~100 V

La Mattina et al., Appl. Phys. Lett. 93, 022102 (2008)




IR microscope
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Near Infrared (NIR) emission

A comparative chart of wavelength sensitivity ranges
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Electroluminescence (EL): . Y
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Imaging of the OBIRCH signal

Ap=p, x K % (T-T,)

24um |

-— | —

OBIRCH intensity (arb.u.)

Source = 0.01V
Wavelength = 1.3 pm




Pt/SrTiO,/Pt interfaces
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Pt/SrTiO,/Pt interfaces
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Pt/SrTiO,/Pt interfaces

OBIRCH intensity (arb.u.)
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Pt/SrTiO,/Pt interfaces

OBIRCH intensity (arb.u.)
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Pt/SrTiO,/Pt interfaces
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Metallic behavior of the
Pt/SrTiO, interfaces

“Bulk” SrTiO,
semiconducting behavior.




The conducting path

OBIRCH signal

Superimposed signal

T

How does the heat diffusion
iInfluence the OBIRCH signal?




Summary

e
Small heating effect during IV loop.

EL, IR and NIR
< By means of the NIR microscope we could do

microscope imaging of the EL e
Cri+mmmp (r3+
Inhomogeneities of the conductivity
OBIRCH

A Schottky barriers are present at the Pt/SrTiO,
interfaces and dominate the conducting behavior at low
voltage.




Interpretation of the OBIRCH signal

Ap=p, x K % (T-T,)
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Interpretation of the signal:

thermal effects, heat diffusion, charge metallic behavior

. o » semiconductor
transfer , electron-hole pair generation

Schottky barrier
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