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Fundamentals of analog-to-digital converters (ADCSs)

Introduction

Ideal ADC

Quantization error in ideal ADCs
Performance metrics

€ Resolution and Offset/Gain error
4 INL and DNL

& itter

€ Dynamic range and PSNR

€ SFDRand THD

€ Speed

¢ FOM

Pipeline ADC design (3 hours)

Introduction to Pipeline ADC
S/H and OPAMP design
MDAC
€ Capacitor Matching
€ Settling Time
Sub-ADC
€ Comparator Offset
€ Digital error correction
Speed Bottleneck of Pipeline ADC
€ High-Speed Techniques
» OPAMP-less
»  Low gain-bandwidth OPAMPs
Design Example

SAR ADC design (3 hours)

Introduction to SAR ADC
DAC

€ Capacitor Matching

€ Settling Time

€ Average Switching Energy
€ S/H or DAC Sampling
Comparator

& Offset

€ Comparison Time

€ Asynchronous

SAR Logic

Error Correction / Redundancy
Speed Bottleneck of SAR ADC
€ High-Speed Techniques
Design Example

(3 hours)




4. Time-interleave ADC design (3 hours)
B Introduction to Time-interleave ADC
B Channel Mismatches with Calibrations
€ Offset mismatch
€ Gain mismatch
€ Skew mismatch
B One or Two Rank THA (or S/H)
€ Group technique
B Design Example
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