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20 GHz 24 =4 $143% VCDRO
Phase Locked VCDRO for the 20 GHz Point-to-point Radio Link
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Abstract

Design and performance of 18 GHz phase locked dielectric resonator oscillator(PLDRO) for
Point-to-point radio link using analog phase locked loop is described which achieve high stability
and low SSB phase noise. The module consists of an 18 GHz voltage controlled dielectric resonator
oscillator (VCDRO), buffered amplifier, analog phase detector which are integrated to form a
miniature hybrid circuit. In addition, containing a low phase noise VHEF PLL has been designed to
lock any other conventional N times frequency of crystal oscillator.

The module achieves stable phase locked state, exhibits output power of 21 dBm at 18.00 GHz,
- 34 dBc harmonic suppression and —75 dBc/Hz phase noise at 10 kHz offset frequency from carrier.
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Table 1. Comparison of g -wave phase locked local oscillator,

Lock method ipli
baameta A-PLL I\I/}fr‘l‘lt;‘;;ljs ;“LbL Multiplied crystal
Stability <10/C <10/C <.10/C <10/C
Phase noise Excellent Excellent Excellent Poor
Complexity Low High High
Size Small Large Large
Cost Low-medium High High
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Fig. 1. A Schematic diagram of phase locked local

oscillator,
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Fig. 2. A circuit diagram of VCDRO.
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(a) 18 GHz VCDRO® WAz (Gate)
(a) Oscillating condition of 18 GHz VCDRO(at Gate)
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Fig. 4, Simulated results and layout of 18 GHz VCDRO,
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(a) Harmonic characteristics of 18GHz VCDRO
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Fig. 5. Output characteristics of 18 GHz VCDRO.
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(a) Layout of 18GHz buffer amplifier (substrate size=
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(a) AFE

(a) Photograph of an 18 GHz phase locked local oscil-
lator.
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Table 2. Test results and specifications of 18 GHz PLO.
Parameters £ 4 21—t
Electrical tuning range 18 GHz+5 MHz Frequency control voltage @ 0~10V
Phase locked frequency 18 GHz
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