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Reference

• Main reference
& D. Johns and K. Martin, Analog Integrated Circuit Design, 1st 

Edition, John Wiley, 1997
& T. Chan Carusone, D. Johns and K. Martin, Analog Integrated 

Circuit Design, 2nd Edition, John Wiley, 2011 
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Why Analog-to-Digital Converters?

• Interface real-world signals with digital electronics
– Most physical signals (temperature, sound, light, pressure, RF signals, 

sensor outputs) are analog. Digital systems (processors, FPGAs, SoCs, 
microcontrollers) can only process digital data, so conversion is required.

• Enable digital signal processing (DSP)
– Functions such as filtering, compression, modulation, demodulation, and 

machine-learning inference require signals to be in digital form.

• Allow storage in digital memory
– It is much easier to store digital signals than analog signals; 

• Improve noise immunity
– Digital signals are more robust to noise during processing and transmission.

• Enable precise, repeatable computation
– Digital operations are deterministic and support complex algorithms that are 

difficult or impossible in analog circuits.
• Enable software-defined functionality

– Once a signal is digitized, functionality can be changed by software updates 
rather than hardware redesign.
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Typical Real World System

• Example:
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ADC Basics

clock
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Different ADC Architectures
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Integrating ADCs 
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Integrating ADCs
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Integrating ADCs
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Flash (Parallel) ADCs
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Flash ADCs: Bubble Errors
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Two-Step ADCs
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Pipelined ADCs
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Time-Interleaved ADCs
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