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A W-band Compact and Wideband VCO Using Active
Inductor in 0.15-gm GaAs pHEMT Technology
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Abstract

This paper presents a varactor-less voltage-controlled oscillator (VCO) at W-band (75-110 GHz) with a
compact size in a 0.15-g#m GaAs pHEMT technology. For varactor-less frequency tuning, an inductive tuning
circuit is employed. An active inductor is realized by the common-gate stage with gate termination and shows
a wide tuning range with a high quality factor (Q-factor) compared with the conventional varactor diode.
Colpitts topology with source feedback is employed for the oscillation core of the VCO. The varactor-less VCO
exhibits a measured tuning range of 5.8 % and peak output power of 5.7 dBm at 88 GHz while the 146 mW of
dc power is dissipated. Due to compact layout design, the chip size is only 0.48 mm?.
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Fig. 1. () Schematic and (b) small-signal equivalent
model of the CG with gate inductor.
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Fig. 2. Schematic of the proposed active inductor.
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Fig. 3. Simulated inductance and Q-factor of the
active inductor versus Voo
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Fig. 4. Schematic of the proposed W-band varactor-less
VCO.
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Fig. 5. Chip micrograph of the W-band VCO.
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Fig. 6. Measured and simulated output power of the
VCO.
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Fig. 7. Measured and simulated oscillation frequency of
the VCO.
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Fig. 8. Measured and simulated phase noise of the VCO.
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Table 1. Performance comparison of the previously
reported W-band HEMT VCOs.
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