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Full integrated CMOS PLL circuits and interference effects
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To learn design techniques for RFCMOS towards fully integrated PLL circuits. Basics of PLL circuits,

prescalers, VCO circuits and Xtal oscillators. Interference effects and design rules for high performances

integrated circuit design.
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Advanced undergraduate or graduate students and practicing engineers who wish to develop a solid knowledge

of PLLs. A basic understanding of analog circuits is assumed.
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1. PLL #R#MEAME S -Basic Concepts of PLL Topologies
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Basic definitions and concepts of phase locked loop topologies. Frequency behavior, stability and settling of PLL

topologies. Introduction of fractional N synthesizers.

2. CMOS Hi/ s & I IEP #¢-CMOS Prescalers & Advanced Loop Filters
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High-speed CMOS prescaler, dual modulus prescaler and advanced circuit techniques, such as phase switching
architectures, are discussed in detail. The limitations and requirements of the phase detector and loop filter
towards fully integrated PLL synthesizers are discussed. A case study of an integrated synthesizer for DCS1800

applications is analyzed.

3. £ VCOs F1& 48 ( L&A TEB) -Integrated VCOs and Synthesizers (partl and part
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Fundamentals and principles of VCO circuits. Lay-out and design issues of spiral inductors and varactors for
CMOS VCO circuits. Effect of loop filter and VCO noise on phase noise behavior of PLL synthesizers. design

examples of fully integrated synthesizers in CMOS technologies.
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4. 53R 2%-Crystal Oscillators
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The basic principles of crystal oscillators and their designs are studied. First the 'split' analysis will be discussed,
and based on this principle the design procedure of crystal oscillators is discussed. Different topologies, such as

Pierce, Colpitts, Santos, single -pin and inverter-based oscillators and the effect of PSRR are described.
5. IC TR B FFE 5 -Interference Aspects in IC: Noise and Coupling
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Different sources and their impact on coupling effects are analyzed. Both examples of digital and analog circuit
noise generating structures are presented. A brief discussion of pinning strategy and substrate effects are

discussed. Design rules and bondwire effects are investigated.
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6. IC T#t%Mi: ULEZH CMPR-Interference Aspects in IC: Matching and CMRR
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To reduce to effect differential structures and circuits towards high PSRR a commonly used. This however
requires circuits with high CMRR, PSRR and symmetrical topologies. Those are strongly related to the matching
properties of the schematic and lay-out. for that matching performances are analyzed followed by CMRR

relationships. Finally some lay-out considerations are presented.
7. IC T Mi: PSRR-Interference Aspects in IC: PSRR
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Some interference effects in integrating RF circuits via power supply are addressed and discussed. Design

techniques for high power supply rejection ratio in basic analog building blocks (opamps) are studied.
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