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PLL Design: PLLs for frequency generation and modulation
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The phase-locked loop (PLL) plays a critical role in modern communication systems not only for
frequency generation but also for frequency modulation. However, the traditional PLL in
advanced CMOS technology suffers from poor scalability, loop parameter variability and leakage
current problems. Accordingly, diversified PLL architectures and circuit techniques have been
recently proposed in consideration of performance, power and cost, thus making it more difficult
for circuit designers to choose the right design solution than ever. This lecture gives some insight
into PLL basics tailored for circuit designers. Then, system perspectives and practical circuit
design aspects will be presented. Furthermore, various PLL architectures (analog/digital/hybrid),
PLL-based modulation methods, and design challenges will be discussed.
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PLL lecture from basics to advanced architectures, covering system perspectives and practical

circuit design aspects tailored for IC designers. This lecture gives insights into
phase-lockedloops with system perspectives and circuit design aspects for various applications.
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Advanced undergraduate or graduate students and practicing engineers who wish to develop a
solid knowledge of PLL. A basic knowledge of analog and mixed-signal circuit design is
assumed.
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1. Phase-lock basics tailored for IC designers

1.1. PLL loop dynamics and transient performance
1.2. Basic system parameters

N

System design perspectives

2.1. Phase noise and jitter
2.2. Spur generation

2.3. Settling time

2.4. Bandwidth optimization

3. Practical circuit design aspects
3.1. Building blocks

3.2. Key design aspects
3.3. Analog vs. digital design
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Digital-intensive PLLs

4.1. DPLL architectures and design issues
4.2. Digital PLL with 1-bit TDC
4.3. Hybrid PLL

N

6. Fractional-N PLLs

5.1. Frequency synthesis overview
5.2. Delta-Sigma fractional-N PLL
5.3. Quantization noise reduction method
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6. PLL-based frequency modulation

6.1. One-point modulation
6.2. Two-point modulation
6.3. Two+-point modulation

7. Noise coupling in PLL

7.1. Substrate noise coupling effect
7.2. Noise coupling reduction

8. Evolution of monolithic PLLs
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