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SHORT ABSTRACT OF
PRESENTATION

Wireless communications have already
moved into the millimeter wave
(mmWave) range to satisfy the needs of
an increasingly data-hungry society. To
assure these speeds for the end-user, the
backhaul, which carries the bulk of the
data to be transmitted, needs to operate
at even higher frequencies: to give the
example of 5G, this happens at the E-band
(71-76 GHz and 81-86 GHz).

Integrated circuit design at mmWaves relies
heavily on the technology employed, both
for active and passive devices. Nowadays,
RF-oriented CMOS or BiCMOS tech-
nologies offer solutions to enable inte-
grated circuit design at mmWaves, such
as high-performance transistors and back-
ends with thick upper metal layers for low
loss passive devices. mmWave circuits are

greatly impacted by interconnection para-
sitics, which oftentimes demands innova-
tive solutions to enable a design or mitigate
performance degradations. In the case of
mmWave Voltage Controlled Oscillator
(VCO) design accumulation, MOS varac-
tors are the bottleneck of the tank perfor-
mance, since their Q-factor is much lower
than that of inductive resonators. However,
varactor is the only passive device that is
continuously variable and remains essen-
tial in VCO design. Moreover, MOS varac-
tor losses are directly related to the channel
area; so larger varactors, necessary for
wide frequency tuning ranges (FTR), are
more lossy than smaller varactors, thus
evidencing an intrinsic design compromise
between wide FTR and resonator quality
factor.

A way to improve the tank performance
consists in using distributed resonators
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based on slow-wave coplanar strip
(S-CPS). Localized and periodically
loaded with varactors topologies can be
used. In order to accelerate the design,
the electrical model and design meth-
odology for such a resonator have to
be developed, as well as how to size a
MOSFET cross-coupled pair to realize
loss compensation using a global opti-
mization procedure on the loaded S-CPS
resonator.
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