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This thesis is configured with six chapters, on the bases of papers published from 1996 to 2014.

Chapter 1 explains the motivation of this work and background of the reason why relatively high resolution of
few advantages for flash ADC is investigated, by showing requirements of HDD and DVD applications. The
ADC performance mapping based on resolution versus input bandwidth and resolution versus power efficiency
from 1997 to 2005 and 2006 to 2015 reveals the technical trend in high speed ADC region. The fundamental
concept to reduce the loads, which swaps the operation mode between comparison and reset, is shown in this
chapter. The outline as well as contribution of this thesis is also addressed.

Chapter 2 covers a general review of ADC architectures for high speed A/D conversion, focusing on analog
input signal load, reference voltage load and latency. Fundamental technical terms for ADC which correspond to
following chapters are also explained. A performance mapping in the latest technological trend based on ADC
architecture, which corresponds to chapter 1, is shown to make the issues of flash ADC clear. Offset source,
comparator offset canceling techniques and principles are analyzed by classifying each technique.

The design concept of the flash ADCs is explained and discussed in Chapter 3. In particular, the progress of
background-calibration schemes based on auto-zeroing for cancelling a comparator’s offset is described. Another
offset-cancellation scheme incorporating with interpolation for background calibration is proposed. The
following encoder block that incorporates error detection and correction is also described in chapter 4. The
results of evaluation of a flash ADC test chip using the proposed scheme are presented in chapter 5. Finally, the
thesis is concluded with a comparison of the proposed ADC design with performance benchmarks (namely, other

state-of-the-art ADCs) and prospects for further research in Chapter 6.
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