Transport Properties off Hydrogenated VO, Thin Films
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VO, film grown on Al,O; substrate using
pulsed laser deposition method (PLD)
*O, pressure: 10mTorr 4
Thickness of film=80nm Oxygen '\ couple
*Cool down rate= 20K/min, in 10mTorr of O,. inlet

*Substrate temperature: 600°C
‘Target:V,0O. polycrystalline.

Sharp change of IV slope indicates current-induced MI transition through heating effect.
Critical current I~ is as small as 0.3 mA.
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Photoresist covers everywhere but the gold pads. Gold is
applied to the entire film and later lifted-off everywhere but

ET;:iSr:fr I Oscillating mirror the gold pads. q . COnCI UsIions
(248nm)[ ] j—-—Stepper motor _ I__Iy roge_natlon *We succeeded in growing VO, thin film on a Al,O; substrate with (0001) orientation
Aperture *Sample annealed Iin Mixed gas with 5% H,+95%He, and fabricated a VO, wire with a width of 5 pm.
1 atm, 1 day, in atube furnace. ‘Metal-insulator transition of VO, wires is suppressed with increasing hydrogenation

«Sample annealed at the various temperatures: 200°C, 300°C. temperatures.

‘We observed current induced metal-insulator transition with critical current as small
Resistivity Measurement as 0.3 mA in IV curves.
‘Resistivity of the film measured by four-probe method in a
Physical Property Measurement System (PPMS)
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photoresist is applied to the films, then
spin-coated to create an even layer of around 5 ym,
then exposed to UV light in a mask aligner.

*The IV curve was measured using the four-probe method by a
1-K insert.
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