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The Highly Effective and Stabilized Oscillator and Power Combining
Method in Millimeter and Sub-millimeter Wave Region

Yoshihiro MUKODA, Tsuyoshi SASAKI, Hiroyuki ISHIHARA
Shigeru YASUDA, Risao HAYASHI

As the method in which the millimeter wave solid oscillator is stabilized, there is direct injection
locking which injects 1 frequency signal of the integer minute of the main oscillating frequency from the
outside. We devised the method for injecting by the different coaxial line with DC bias circuit which takes

the matching of the injecting signal circuit.

As an oscillation element, the IMPATT diode was used. The injecting signal injected central conductor
of coaxial line for the injection put in the diode vicinity as linearity and it is looped. As a result, the
locking gain improved at largest 20dB in comparison with the conventional method.

And the output of the solid oscillating element is smaller than that of the electron tube in the
millimeter wave region. As one method of the power increase, there is a method for the power combining
using several elements. We proposed the power combining system which combines the radio wave from the
multipoint on the free space, and we carried out the basic experiment.
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Fig.2 Circuit of DRS method at line type antenna
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Fig.3 circuit of DRS method at loop type antenna
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Fig.5 2nd direct subharmonic injection locking experiment at IMPATT oscillator
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Fig.6 3rd direct subharmonic injection locking experiment at IMPATT oscillator
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Fig.7 4th direct subharmonic injection locking experiment at IMPATT oscillator
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Fig.12 The analysis of Reflected wave trace on the XY
plane
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