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The Design of a X-Band Frequency Synthesizer using
the Subharmonic Injection Locking Method
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Abstract

- A low phase noise frequency synthesizer at X-Band which employs the subharmonic injection locking was designed
and tested. The designed frequency synthesizer consists of a 1.75 GHz master oscillator - which also operates as a
harmonic generator - and a 10.5 GHz slave oscillator. A 1.75 GHz master oscillator based on PLL technique used
two transistors - one constitutes the active part of VCO and the other operates as a buffer amplifier as well as
harmonic generator. The first stage operates a fixed locked oscillator and using the BIT transistor whose cutoff
frequency is 45 GHz, the second stage is designed, operating as a harmonic generator. The 6th harmonic which is
produced from the harmonic generator is injected into the following slave oscillator which also behaves as an amplifier
having about 45 dB gain. The realized frequency synthesizer has a 7.4 V/49 mA, -0.5 V/4 mA of the low DC power
consumption, 4.53 dBm of output power, and a phase noise of —95.09 dBc/Hz and -108.90 dBc/Hz at the 10 kHz
and 100 kHz offset frequency, respectively.
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