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Advanced RF IC Design Techniques
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The idea of this short course is to address some of the most recent circuits technique RF IC design
for wireless applications. The course starts with an overview of the main tasks of a wireless
transceiver. After that the metrics to characterize the different properties of the RF front-end are
discussed. By following a top-down structure the course will discuss about the frequency
synthesizer architecture followed by the most established and promising transceivers architecture.
In the second part of the course the main building blocks will be discussed: LNA, Mixers, PA,

Oscillators and filters.

Focused on high-and low data rate applications the two slots are dedicated to the power-scalable,

SAW-less, and current-reuse design methodologies.
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Advanced undergraduate or graduate students and practicing engineers who wish to develop a
solid knowledge of analog mixed signal circuits. A basic understanding of analog circuits is
assumed.
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-Fundamental limits in analog signal processing. (kT/C thermal noise, Quantization,
Dynamic Range vs. Power, voltage and current efficiency, voltage vs. time signal
processing)

1. TEBRBEERES. IR, BE, F5E/THER

-Main Wireless Transceiver  Tasks. (Amplification, Filtering, Signal
Up/Down-conversion)

2. T RS ERE (ILEE, NF, 1dBCP, IP2-IP3 #ifr#: =, ACLR,
MR

-Metrics for wireless transceiver characterization (matching, NF, 1dBCP, IP2-IP3
phase noise, ACLR, efficiency).

3. UMM NRRE N (PLL MEEAES, SAREY, BB

-Phase lock loop and frequency synthesis (main task of a PLL, typical architecture,
design trade-offs)

4. ULP 1 5G KUK AR (UHR T 8A BN B B SRR )

-Transceivers architectures for ULP and 5G (Overview of the most interesting and
promising-architecture present in literature)

5. fKERFEBAS (BRI LNA, RIFAILHIR, REED

-Low noise Amplifiers (inductive degenerated LNA, feedback common gate, noise
canceling)

6. BHisy (HIRNMELIREMS, HIRGEME)

-Mixers (active and passive mixer, self-oscillating mixers)
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-Power Amplifier and Oscillators

8. AR (gm-C, B RC, LIFTRHBEE, ESIEEKEE, U8 ADCs)
-Filtering techniques (gm-C, OPAMP RC, passive switched cap, complex filters,
filtering ADCs)

9. (REFEERYEKMKITHRATY RAEM I ER AR

-Power Scalability and current re-use techniques for low data-rate IoT

10.5E F T = EEE S W EL M ) SAW-less F 3o BEIER TR
-SAW-less High dynamic range solutions for high data-rate IoT
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