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Objectives
Analysis, design, tape-out, and measurements of low-phase-noise millimeter-wave voltage-controlled oscillators in a commercial foundry SiGe HBT process.
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Implementation and Results
Design/ Author VCC (V) Current Phase Noise* Max. Frequency Tuning Range FoM, * FoM; * No of Cores Technology
Zhan ISSCC 2023 0.5V 50 mA -115.3 dBc/Hz 25.8 GHz 4.4 GHz (18.2 %) -190.6 dB -195.8 dB 4 65 nm CMOS
Shu ISSCC 2023 12 mW -115.6 dBc/Hz 28 GHz 4.9 GHz (17.5 %) -193.3 dB -198.2 dB 4 40 nm CMOS
Peng ISSCC 2022 1.35V 2.6 mA -112.0 dBc/Hz 17 GHz 3.6 GHz (23.7 %) -189.9 dB -197.4 dB 2 130 nm SiGe
Jia ISSCC 2022 0.65V 192 mA -111.7 dBc/Hz 60.2 GHz 6.6 GHz (10.9 %) -185.7 dB -186.4 dB 16 65 nm CMOS
Jia ISSCC 2021 0.4V 15.3 mA -101.4 dBc/Hz 60.4 GHz 8 GHz (14.2 %) -182.2 dB -185.2 dB 16 65 nm CMOS
Design 1 1.5V 5.5 mA (max) -101 dBc/Hz 37 GHz 4.25 GHz (12 %) -184.5 dB -186.2 dB 1 180 nm SiGe
Design 2 1.5V 22 mA (max) -109 dBc/Hz 34 GHz 3.92 GHz (11 %) -188.2 dB -189.9 dB 4 180 nm SiGe
This Work | Design 3 1.5V 88 mA (max) -115 dBc/Hz 32 GHz 3.80 GHz (11 %) -188.2 dB -190.0 dB 16 180 nm SiGe
Design 4 1.5V 352 mA (max) -121 dBc/Hz 32 GHz 3.80 GHz (11 %) -188.2 dB -190.0 dB 64 180 nm SiGe
Design 5 1.5V 1408 mA (max) -127 dBc/Hz 32 GHz 3.80 GHz (11 %) -188.2 dB -190.0 dB 256 180 nm SiGe
_ f Ppc _ fosc TR% Ppc * Phase noise, FoM, FoM; and are considered with
KoM, = PN iB 20log <E + 10log 1mWw KoMy = PN iB 20log Af " 10 +10log 1 mW 1 MHz offset from carrier frequency.
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