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A 5.5-GHz Low-Power Fast-Locking Frequency
Synthesizer
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Abstract

Phase-locked boop (PLL) is emploped o warous applicatons
Amang which, the PLL-based frequency synthesizers are essantial
comgenants in the communication systems. In these different
sysbems, the PLL must sabtsfy many dasign requiremants to ansura
a high communication quality. These requirernents include phasa
noise, siheband spur, power consuemption, frequency tuning range,
WCO tuning gain, and locking/satting time etc. Tradeofs often axist
amang different design specifications. For example, narrow PLL
bandwidth may be required to minimize the noise contribulion from
the dividers and to suppress reference spurs. Howaver, this beads to
an elongated ocking time. Furthermone, a8 the operating frequency
increases, power consurmplion akso rnises. In padicular, the
high-frequency dividers often dominata the chip cureni consumgp-
Tan

This work presents a8 PLL-based frequency synthesizer with a
fast-locking capability. The PLL incorporates a proposed digital
discriminator aided phase detector (DAPD) to expedite the loop
safiling. The DAPD enables a fast locking by sensing the input
phase eror to adjust the programmable charge pump and loop
Titeer. Moreover, two digital frequency dwviders, one divide-by-2 and
one divide-by-4/5, are proposad to accomplish bow-power and
high-speed divider operabion. The PLL = fabricated in & 0.16-pm
CMOS process. With the propoesed digital DAPD, the settling lime is
considarably reducad to 20 ps without sacrificing the charactenstics
of a 40-kHz op bandwidth at lock. The measured 5.5-GHz PLL
phase nodse i 1-MHz offset & -110.9 dBoMz, and the reference
spurs at 10-MHz offset ara lower than -75 dBc. Tha whola PLL
cansumes 9 mé from a 1.8-V supply vollage, while the two
high-frequency dividers consume 1.4 m#A only





