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Abstract
An open structure SIS mixer has been designed for operation in the

frequency band 400-550 Gliz and successfully tested in a laboratory receiver
setup. A novel type of SIS mixer structure was implemented and integrated with
an equiangular spiral antenna. In this structure two identical (twin) SIS junctions
are connected so that conjugate impedance of the first exactly compensates the
reactance of the second. This tuning circuit was connected to the spiral antenna
via an impedance transformer. Using this combination we obtained broadband SIS
mixer operation with measured instantaneous frequency range more than 80 GHz
without any mechanical tuners. The Nb-A10x-Nb SIS junctions have each an area

of 4 Am
2 and an coRnC-product of 7.4 at 500 GHz. The relatively large area SIS

junctions together with the particular topology of the twin tuning circuit make it
easy to suppress the Josephson effect. The cooling to 3.5 K dramatically improved
the receiver performance. Measured SIS mixer receiver noise temperatures, which
include all losses, were below 300 K DSB across the 450-515 GHz range with the
best noise temperatures <250 K DSB at 453 GHz and <270 K DSB at 512 GHz.


