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£ B Ar o] A7 g ol43led (001) SrTiO:(STO) =ZAA 7% ¢ 200 nm ¥o]9] Ay 2=l g A=tslgct. A
©7+-e qlabsle Ar o) Hloj tigl Ar o] Al mlazm HALE AP R M 38° ~70° 9 Y2 HAR AT £ A}
A5 YBa,CuOr-, B2t Awde] 2l STO 719 9ol Bxdo]H FEY S o] &-8le] Faslglon, vtate] TAl= At Foloj
3k vteke] FARlz) 05~1.271 HEE stgd. Ay maje) 248¢E o] dAAFLEe} LR.3H 77 KellA 242 100 A/
cr?, 70-200 uV o] L},

Abstract We have fabricated 200 nm high step-edges on (001) SrTiO«(STO) single crystalline substrates using Ar ion
etching. The step angle could be controlied in the wide range from 38° to 70° by adjusting both the Ar ion incident
angle and the mask rotation angle relative to the incident Ar ion beam. Superconducting YBa.CusO;-, thin films were
deposited on stepped STO substrates by pulsed laser deposition and the film thickness was varied to obtain the ratio of
film thickness to step height in the range from 0.5 to 1.2. Step-edge Josephson junctions exhibited critical current den-
sities of 10* A/cm? and IR, products of 70-200 ¢V at 77 K.
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Fig. 1. Fabrication process of YBCO step-edge junction : (a) Au
deposition and PR coating, (b) PR patterning, (c) after Ar ion
etching, (d) step-edges on STO, (¢) YBCO deposition, (f)
microbridge patterning and Au pad deposition.
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Fig. 2. SEM cross-sectional images of patterned photoresist on
STO substrates (a) without and (b) with Au film before
photoresist coating.
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Fig. 3. Schematic illustration of (a) Ar ion incident angle(6), (b)
mask rotation angle(g) and (c) step angle.
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Fig. 5. SEM cross-sentional images of etched step-edges on STO substrates with Ar ion incident angle (8) =

angle(e) = (a) 30°, (b) 45°, {c) 60°, (d) 90°.
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Fig. 6. Dependence of step angles on Ar ion incident angle(§) =
15°, 30° and mask rotation angle(¢) = 30°, 45°, 60°, 90°.
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Fig. 7. Typical current-voltage characteristics of 3 4m wide
YBCO step-edge Josephson junction(step angle = 70°, t/h = 0.
67).
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Fig. 8. LR. and R, values for step-edge junctions with varia-
tions of the junction width and the ratio of film thickness to
step height(¢/h).
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