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Abstract

In the third year, the research works of this
project are focused on the explorations of the
millimeter wave frequency synthesizer and its
key components. The research results include:

1. A 10GHz, Fast-Locking All-Digital Frequency
Synthesizer

A 10 GHz all digital frequency synthesizer
with dynamic loop filter is presented. With less
than 6.9usec locking time, the measured rms jitter
from a 992 GHz carrier is 09 ps. A
skew-compensated  phase accumulator is
proposed for high speed and low power operation.
The core circuits dissipate 7.1 mW from a 1 V
supply. Fabricated in 90 nm CMOS technology,
the chip size is 0.902 mm?2

2. A 2.4 GHz Crystal-less Single-Chip Wireless
Receiver for IMbps QPSK Demodulation

A 2.4 GHz reference-less single chip wireless
receiver for 1Mbps QPSK demodulation is
presented. The receiver accomplishes LO carrier
recovery and data demodulation directly from the
received RF signal without resort to resonator
based reference, such as crystal oscillator.
Integrating LNA, mixer, LO carrier recovery loop,
post amplifier, and digital demodulator on a



single chip, the total power consumption is
20.4mW. The measured phase noise from a
recovered carrier at 2.432 GHz is about
-112dBc/Hz at 1 MHz offset. The chip size is
1.75 x 1.55 mm’

3. A 60-GHz Wide-Tuning-Range Multi-Band
VCO with a Single Variable Inductor

A 60-GHz, 14% tuning range VCO
incorporating a proposed variable inductor (VID)
is presented. The variable inductor, consisting of
a transformer and a variable resistor, is tunable by
adjusting the resistor. By employing the proposed
frequency tuning scheme, wide-tuning range as
well as multi-band operations are achieved
without sacrificing its operating frequency.
Fabricated in a 90-nm CMOS process, the VCO
is capable of covering frequency range from 52.2
to 61.3 GHz. The measured phase noise from a
61.3-GHz carrier is about -118.75 dBc/Hz at
10-MHz offset, and the output power is -6.6 dBm.
The VCO core dissipates 8.7 mW from a 0.7-V
supply. Chip size is 0.28 x 0.36 mm®.
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