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Josephson junctlons are high speed and low power devlces and there has been

an increasing lnterest ln applicatlons for electronlc devlces such as radlation

detectors and lozic elements.

There are many types of josephson Junctions. Among these, brldge-type

junctions seem to be stable for thermal cycling and easy to lntegrate. For brldge

types, 1t 1s cruclal to have a short brldge length and to control a superconduct-

ing transltlon temperature Tcr ln order to produce junctions with desired charac-

terlstics.

We have been studying fabrications of brldges by uslng electron beam lithogra-

phy and ion implantation. 5O0A thick Nb films (Tc = 9K) were evaporated on Si

wafer and was patterned by photoreslst technlques to produce a stripe 4 um wide by

J run 1ong with contact tabs at the ends. After the patternlng, about 30004 thick

PMMA resist was spun onto the surface and a 0.4 pmwlde channel with vertical wal-l-s

was formed by electron beam lithography. Weak links were formed by reducing Tc

at a bridge region by implanting 70 keV Nr+ mol-ecufar ions in Nb fiLms through the

channel.

Fig. ■ shoWS a typica■  current―

vo■tage character■ stic of a br■dge

Fabr■ cated by an ■mplantation at a dose   e
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about t llm.  At a temperature (a), the
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trans■ tion of a zero― vo■tage tO a

vo■tage state was very rapid.  The

hyster■ s became smal■ and the trans■ tion

became slow as temperature increased

(b～ d).  The norma■  resistance of the bridge

Fig。  ■  VO■ tage―current character■ stics
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16/cm2.
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R, was about 0.8 5?.

Temperature dependence of the maxlmum zero-voltage current Ic 1s shown ln

Fig. 2, At low temperature (arround a reglon rnarked a) Ic foll-owed the equatlon

Ic = rcoCr - fr-13, and Ic decreased monotonously vqlth increaslng an applied

magnetlc fleld as shown by the curve a ln Fig. 3, Thls indlcates that at thls
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temperature range, the Junction behaves

bulk-like and Ic ls determlned by

depairing predictlon. At hlgh tempera-

ture Ic exhlblted an exponentlal tai1.

Fig. I shows Ic as a function of

an applied magnetic fle1d. The letters

besldes the curve lndicate the same

temperature with those in Fig. 2. At

the taif reglon 1n F1g. 2 (b,c and d),

we observed a periodic dependence of

fc on an applled magnetic field.

This. indicates that the junction exhibit
josephson behavlor at this temperature range.

The dose dependence of the junction

parameters (Tct and Rr) 1s shown in Fig. 4.

Normal junctlon reslstance lncreases and Tct

decreases with increaslng a dose. Thls is

probably caused by defects produced by an

irnplantation. We observed by He ion channeling

techniques that high density of defects remained

after the inplantation.

The present results indicate that r^/e can

tailor junction characteristics such as a

normal junction resistance and a worklng

temperature by changlng implantation dose and

that the present techniques provid.es flex1b1e

means for fabrications of Josephson brldge-

type junctions.
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Fig。  3  Cr■tical current as a

Function oF an applied magnetic

fie■ d.
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Fig。  4  RN and

dose.
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