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Advanced RF Chains considerations.

Spectrum Design: Mixers, IF Choice, Spurs, Filters etc.
Architectures: Heterodyne, 1/Q, Low IF, Advanced architectures.
Sampling: DACs / ADCs architectures and considerations.
Synthesizers: PLLs, Phase Noise, sampling clocks etc.

Noise Budget!
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How should | Down/Up convert the signal? What is the optimum IF frequency?

How should | define the required filters in the system?

What kind of issues | have to deal with for “this” Architecture?

Where is this Spur coming from?

How much phase noise should | define? How is it affecting my system? Fractional PLL?
What ADC do | need? Number of Bits? Sampling rate? BW?

How do | consider all these noise sources together?
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The first part of the course shall be dedicated to align all participants on several basic topics. Provide
basic Physical and Mathematical tools which will be used during the following days.

The motivation, Technologies overview, Math Overview (Fourier, Random Signals etc.), RF Basic
Concepts, cascade calculations, Analog and Digital Modulations, end to end transceiver architecture.

In these sessions the general concept of transceivers shall be discussed, and the Super Heterodyne will
be deeply analyzed (exploring the Graphical Spur Chart diagram as “Spectrum Design”).

From Analog to digital domain (sampling theorem), important parameters in transceivers, Super
Heterodyne considerations, Frequency Design — Mixers, Spur Analysis (Spur Charts, level estimations),
Filters.
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This chapter shall be dedicated to the Zero IF and Low IF architectures.

Direct Conversion Concept, generating the 1/Q signals (LO and Data), Impairments (IP2, Self Mixing,
1/f, 1/Q mismatch, LO leakage, DC offset), calibrations, Very Low IF, Hartley Weaver.

After the architectures sessions, the building blocks of the RF/Analog Chain will be discussed.
Focus is given on the PLLs:

Rx/Tx Chain Overview, PLLs and Synthesizer, The Basic Loop, PLL - Building Blocks, VCO, Phase
Noise and Jitter, Integrated PN. Impact of PN in the system (QAM, SNR Calc).

The sampling devices as the interface between the digital and the analog domain are widely discussed
in the 5th day, both as stand alone and as parts in the whole system.

DAC, ADC, Folding, pipeline, Flash, SAR, Sigma Delta, Current steering, Class A,B, Quantization
Noise and ENOB - How to measure. Impairments in a real ADC/DAC (Gain offset, DC offset, DNL/INL,
SFDR), Clock Jitter — impact on ENOB (ADCs, DACs).

The last chapter of the course deal with "how to consider all the noise sources and impairments" dis-
cussed during the course to meet the system requirements.

PER/SNR curves in a system, SNR (Eb/No), BO/PAR discussions, OFDM cases, way to calculate,
CCDF, PAR, Summarizing all noises (Thermal, 1/f, PN, 1/Q, IM, Quantization, Spurs...), Closure exercise.
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