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An oscillator module of microstrip design with a silicon double-drift IMPATT diode has
been developed, manufactured, and tested. The output power of 10 to 50 mW has been
attained in the 30 to 38.5 GHz frequency range. The IMPATT diode design involves TiB,
and Mo antidiffusion layers providing high quality and heat tolerance of ohmic contacts.

Paspaboran, n3roroByseH u anpoOMPOBAaH B SKCIEPUMEHTE TeHEPATOPHBIN MOLYJIb B MHK-
POIIOJIOCKOBOM MCIIOJIHEHNM Ha KPEMHHUEBOM IBYXIIPOJETHOM AuoJe. BBIXOAHAA MOIIHOCTH
reHepaTtopHoro moxnynas cocraBiader 10—50 mBt B guamasone uacror 30—-38,5 I'T. B TexHo-
moruu IMPATT puoma ucmonbzoBansl anTuauddysuonnsie ciou TiB, m Mo, obecneunsaro-

e BBICOKOE Ka4dyeCTBO U TepMOCTOﬁKOCTL OMHNYECKHUX KOHTaKTOB.

An essential requirement to electrically
tunable oscillators is to provide a broad fre -
quency band at relatively small power
change therein. To meet this requirement,
the wvaricaps should exhibit a high
Cimax/Cmin ratio, the electrodynamic system
should store a relatively low energy and the
diode (involving its components) should
have an even negative conductance over a
broad frequency band. These requirements
are contradictory to some extent, since the
IMPATT diode conductance differs substan -
tially from the characteristic impedance of
the transmission line. So, components are to
be used which increase the total energy
stored by the system. In this case, a contra-
diction appears between the frequency char -
acteristic uniformity and tuning range. Be-
sides, some additional components should be
introduced to provide the phase balance in
the system.

To simplify the matching conditions for
microstrip unit, we have developed, manu-
factured and tested an oscillator module
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package. It contains a taper between the
microstrip line (characteristic impedance of
50 Q) and standard waveguide section
(7.243.4 mm?2). The matching device in-
volves sections of microstrip line-non-sym -
metric line and non-symmetric line-one-
sided symmetric slot line (with a smooth
growth of characteristic impedance) placed
at the central part of the waveguide parallel
to its narrow wall. The measured taper
losses in the 30 to 38 GHz frequency range
do not exceed 0.2 dB.

The oscillator module and matching de-
vice were made as an integrated unit. The
amplitude modulation was performed using
the IMPATT diode feed current from a
pulse supply unit. A miniature metal-corun -
dum package was used in the oscillator
module. A dielectric corundum bush could
be considered as a miniature resonator
where the IMPATT diode chip was mounted.

The output power of such oscillator mod -
ules amounts 10 to 50 mW in the 30 to
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