[ &] 33A=gIA
Korean Journal of Materials Research
Vol 9, No. 1 (1999)

% YBaCuOr— A BA 3 o]THF 54

ae 24
FEAT - AAE  AFE 2SO
AT
T AnTEI

SRR 4 e e AT A

Chracteristics of Double-junction of High-T. Superconducting
YBa-Cu;0s-, Step~edge Junctions

Jun-Sik Hwang*, Gun Yong Sung, Kwang-Yong Kang,
Soon-Gil Yoon* and Kwang-Ryeol Lee**
FElectronics and Telecommunications Kesearch Institute, P.O.Box 106, Yusong, Tagjon 305-600

*Department of Materials Engineering,Chungnam National University Daeduk Science Town, Taejon 305- 764
**Thin Film Research Center, Korea Institute of Science and Technology, P.0.Box 131, Cheongryang, Seoul 130- 650

(19983 104 10 ¥, 19984 11¥ 274 HFFAHE A5

£ (001) SrTiOs(STO) 71# o) 2224 YBa,Culr(YBCO) Tt o]83 Ay 2Ag) JAAYE Axsdd
o} STO (100) 223 gl ALY A= (step-edge) T A2}s}7] 91§ o) Ha v}2=2 8 plasma enhanced chermical
vapor deposition 8o 2 %25 diamond-like carbon (DLC) #ehg A1-4-3}21 7, oxygen reactive ion etch whgo® 74
A Zskglct. o)ZA A Ay 2= 7ol - & 27 YBCOW I STO%EE- pulsed laser deposition §o 2 o)
sl Qs FA3ch. Ao 4EH el ZF A FA=gen of AL JAREE 77 Kool 16K A IR,
products?} 7.5 mV, 77 Kell4 0.3 mV ] gg veplisic}. o)F Aol Af{-~H3t 542 two noisy resistively shunted
Josephson junctions 2d& & ut=3}gic).
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Abstract We have fabricated high-T. superconducting YBa,Cu:O:-. (YBCO) grain boundary junctions at a step-edge
on (001) SrTiO; (STO) substrates. A diamond-like carbon (DLC) film grown by plasma enhanced chemical vapor de-
position were used as an ion milling mask to make steps on the STO (100) single crystal and was removed by an oxy-
gen reactive ion etch process. The c-axis oriented YBCO and STO thin films were deposited epitaxially on the STO
substrate with a step-edge by pulsed laser deposition. The grain boundary junctions were formed at the top and the
bottom of the step. The junctions worked at temperatures above 77 K, and had IR, products of 7.5 mV at 16 K and 0.3
mV at 77 K, respectively. The I-V characteristics of these junctions showed the shape of the two noisy resistively

shunted junction model.
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Fig. 1. Schematics of the step-edge fabrication process.
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Fig. 2. Ion milling geometry of incident angle, @, mask twist
angle, 6, and step angle, ¢.
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Fig. 3. Scanning electron micrograghs of the cross section of the etched DLC and PR after RIE
process with 150 W rf and 300 mTorr oxygen for (a) 140s, (b) 150s, and (c) 160s.
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Fig. 4. Variation of the ion milling rate as a function of the ion
beam incident angle.
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(d)
Fig. 5. Scanning electron micrograghs of the cross section of the steps after ion milling with the geometry of (a) a=45°, 6=-15°, (b)
a=45",6=0°, (c) @=45", §=15", and (d) e=45", §=30".
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Fig. 6. Scanning electron micrographys of the step-edge junctions with the width of (a) 2 i, and (b) 5 .
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Fig. 7. (a) Schematic of the GBs formed at the step and (b) the
-V characteristics of the step-edge double junction.
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Fig. 8. I-V characteristics of the step-edge junction at (a) 16 K
(X=2 mV/div.,, Y= 1mA/div.), and (b) 77 K(X=0.2 mV/div.,
Y =0.05 mA/div.).
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Fig. 9. Variation of (a) R. and I, and (b) LR. of the step-edge
double junctions as a function of temperature.
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Table 1. Characteristics of the top, bottom, and double junctions,
Top Junction Bottom Junction Double Junction
16 K 77K 16K 77K 16 K 77K
Critical Current
Density, J(kA/cm?) 220 125 310 15.6 220 125
Normal Resistance
R(Ohm) 425 37 3.25 26 75 6.3
LR, Product(4V) 2980 148 3250 130 5250 252
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