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We have developed a technology to make Josephson Junctions
with High Temperature Superconductors (HTSc) materials, which produces
promising results in term of junctions electrical parameters, reproducibility,
reliability and scalability [1].

Starting from a commercially available HTSc thin film, we use ion
irradiation (typically 100 keV oxygen) through photoresist shadow masks
made by e-beam lithography to make suitable circuits including Josephson
Junctions (JJ). High ion dose are used to define superconducting lines, and
low dose to make overdamped SNS JJ by depressing locally the
superconducting properties on a nanometer scale (20 nm).

Such a technology can be used to build high quality HF circuits
provided the spread in JJ characteristics (mainly the IcRn product) is low
enough and the electromagnetic properties of the materials involved are
under control.
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Fig 1 : Resonator (left : e-beam photoresist | Fig 2: Bow-tie antenna coupled to a
mask ; right : actual HTSc planar device) Josephson Local Oscillator (left: e-beam
photoresist mask ; right : actual HTSc planar
device)




We present a detailed experimental study combined with an
accurate modeling of the irradiation damage within the junctions through
Monte-Carlo simulations, which allowed us to define new irradiation
conditions to keep the spread in the 10% to 15% range, whatever the
operating temperature is [2]. Moreover, we have measured the specific
properties of CPW lines made with this technology (inductances,
capacitances, losses ...), and show that they are compatible with HF
operation.

First results on THz operation will be presented.
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