34 URSI AT-AP-RASC, Gran Canaria, 29 May — 3 June 2022

30 GHz Low-phase Noise Regenerative Frequency Divider
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Frequency dividers are important building blocks for frequency synthesis. Most frequency divider designs utilize
digital technology and suffer from relatively high-phase noise. The analog regenerative frequency divider (RFD)
typically outperforms the digital designs in terms of phase noise [1]-[5].

This paper describes the design and implementation of a low-phase noise 30 GHz divide-by-3 RFD. The schematic
diagram of the proposed divide-by-3 is shown in Fig. 1. It comprises a conventional Miller regenerative frequency
divide-by-2 circuit with an additional regenerative frequency mixing path. The output frequency v, of the divide-
by-2 is mixed with the input frequency vz at Mixerl. The difference frequency (v2= v3 - vj) is selected using a
bandpass filter and becomes the input for the regenerative divide-by-2 divider.
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Figure 1. Schematic diagram of a 30 GHz regenerative frequency divider (+3).

For the divider to operate, the Barkhausen criteria need to be satisfied. It states that the loop gain must be unity
and that the total phase shift around the loop must be an integer multiple of 27. Unlike a single-loop conventional
Miller regenerative divider, which is self-starting with thermal noise, our two-loop design requires an auxiliary
signal to start the oscillation.

With the initial prototype, we achieved output referred phase noise, £(100 Hz) = -140 dBc/Hz at 10 GHz, and
frequency stability of 1x10-'> at a 1 second averaging time.
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