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Contact holes with taper edges made by double-layer lift-off method:
fabrication and evaluation
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(left)  Fig.1 Schematics of ReRAM devices by using (a) metal masks, (b)dry etching and (c)double layer lift-off.
green: top electrode, red: ReRAM switching layer, blue: bottom electrode, black: insulating layer to
fabricate the contact hole, and white: substrate.

(center) Fig.2 (a)-(b): SEM photographs of ReRAM devices by(a) sputtering and (b) EB deposition. There are
burrs at the edge of contact holes in (a). (c)-(d): Cross-sectional (c) HAADF and (d) X-ray images
of a contact hole having a taper edge. green: Pt, red: Ta, blue: Al and yellow: Cr.

(right) Fig.3 Cumulative frequency graphs of the initial resistance of the devices with or without burr.



