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A Study on The High Effective Subharmonic [njection Locking
of Gunn Diode Oscillators in Millimeter Wave Region

Hiroyuki OGAWA, Shinichi EGUCHI, Shigeru YASUDA and Risao HAYASHI

As one of the reliable methods for the effective stabilization of the millimeter wave solid state
oscillator, there is a phase locking method with an external highly stable injection signal. The Gunn
oscillator has itself a frequency multiplying action and its free running oscillating signal can be locked by
those at subharmonical injection frequencies. And it is easy to construct subharmonical injection locking
circuits which are small in the size and lightweight, compared with others, such as those of the phase lock
loop and self injection method. Therefore, this method of stabilization is very useful and effective for
highly stable millimeter wave and sub-millimeter wave oscillators.

For the subharmonic injection locking experiment, we designed and used a new oscillator mount with
the free running oscillating frequency set at 38.1GHz, we obtained the following results for this experi-
ment. At subharmonic ratio, 1/2, 6.2dB of locking gain was obtained with a locking band width of 26MHz.
At subharmonic ratio, 1/3, 6.86dB of locking gain was obtained with a locking band width of 26MHz.
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