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Design of a Fast Chirp Frequency Synthesizer Using 28-nm CMOS Process
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Abstract

This study proposes a frequency synthesizer with fast frequency modulation using a 28-nm CMOS process. The synthesizer used
a two-point modulation technique that divides the frequency range into high- and low-pass regions to lock the frequency. In the
high-pass region, continuous frequency modulation was achieved using a charge-digital-to-analog converter, while in the low-pass region,
the synthesizer was set to the desired frequency using a divider and a delta-sigma modulator. The manufactured signal generator is
capable of oscillating at frequencies between 14.1 GHz and 16.2 GHz, with a phase noise of —100.14 dBc/Hz at 1 MHz offset
frequency. For chip signal generation, the generator had a chip time of 42.8 s and a bandwidth of 860 MHz. The chip area was
1,070x700 z:m’.
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Fig. 1. Proposed PLL block diagram.
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