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Abstract

In prepanation for the insttument announcement  of  opportonity for the Far Infiared  and
Submillimeter Space ‘Telescope, an ESAINASA space asttophysics observatory mission, local oscilluton
sowmees al high hequencies (1200 Gly) we being developed. As part of a multiplier chain beginning, at
~ 1000 GHyz, we e developing single and multiple diode wavepaide circuits up to 640 Gz, These
multipliers are expected to have high efficiency and broad bandwidth (20% fixed-tuned). "This paper will
descrnibe the cutrent status in the development of broad band fixed tuned waveguide multiplicrs to 640 Gz,

Continuing the concept presented last year [1], we have developed tools and fabrication processes
which led 1o the design and fabnication of & MMIC waveguide doubles 1o 320 GHz and a MMIC waveguide
quachupler to 640 Glz, This includes extensive diode modeling and analysis/optimization |2}, design and
fubrication of input and output ridge-waveguide to mictostip tansitions [3,4] to provide the fixed tuned
input and outpul ports, and the design and fabrication of the MMIC mltiplicr chips containing the active
devices and all inatching elements,

To date, measwements have yiclded 10 fW at 610GHz and 420 pW (2.7% clliciency) at 320
Gz, with 15 mW pump at 160 Gz, We believe these are the first working: waveguide MMIC multiplicrs
above 200 Gllz. 'The waveguide block concept used for these multiplicrs i very  cefficient o
mounting/unmounting devices, allowing rapid measwements of different chips.

The cireait configuration used for 640 GHz appears 1o have some inherent problems, such as
microstrip higher order mode coupling and ground disconnecl, that we are planning to {ix by using a CPW
configuration.

Designs, measurement results and futuie work will be paesented.
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Abstract

In preparation for the instrument announcement of opportunity for the Far Infrared and
Submillimeter Space Telescope, an ESA/NASA space astrophysics observatory mission, local oscillator
sources al high frequencies (1200 Glz) are being developed. As part of a multiplier chain beginning at
~100 GHz, we are developing single and nultiple diode waveguide circuits up to 640 GHz. These
multipliers are expected to have high cfficiency and broad bandwidth (20% fixed-tuned). This paper will
describe the current status in the development of broad band fixed tuned waveguide multipliers to 640 GHz.

Continuing the concept presented last year [ 1], we have developed tools and fabrication processes
which led to the design and fabrication of a MMIC waveguide doubler 1o 320 GHz and a MMIC waveguide
quadrupler to 640 GHz. This includes extensive diode modeling and analysisfoptimization [2], design and
fabrication of input and output ridge-waveguide to microstrip transitions [3,4] to provide the fixed tuned
input and output ports, and the design and fabrication of the MMIC multiplier chips containing the aclive
devices and all matching elements,

To date, measurcments have yielded 10 pW at 640GHz and 420 pW (2.7% efliciency) at 320
Gz, with 15 W pump at 160 Gz, We believe these are the first working waveguide MMIC mnltipliers
above 200 GHz. The waveguide block concept used for these multipliers is very efficient for
mounting/unmounting devices, allowing rapid measmements of different chips.

The circuit configuration used for 640 GHz appears to have some inherent problenis, such as
microstrip higher order mode coupling and ground disconnect, that we are planning to fix by using a CPW
configuration,

Designs, measurement results and future work will be presented.
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