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High-Performance and High-Speed Analog to Digital Converter

2019406 A 18 H-19 H | L

S 7'\741‘/4\72%[[

BEAL e 25 RVF Z U AT RGN B R 7y o — BG5S R AL, St T R Em
By 55 DLW 2 RGUEBEDR . BEEVFZ 501 RGN Z N, BATR R ADC [ 75 KA i .
FEARIR ADC TRAE T, AR & Sk ADC AYJEAI AT LR $R € ADC Y RE 1% R B IR o 285 3T
R 18 LA S RO i, B R AT EL RS, A Y A0 s B A e SR e M e A T S
ARRARVE . R R, BATRE BB LR AT B SRR e I2 4T (1 ADC 284, Wi IfAT . Bl
AT IR ADCo fRJm, AW FERS A1 SZ B, PABE— DS e R4 72 1K) ADC ZAL) T8
FRATTHRE 73 W AR LA B PR DR ZE WL A1) DA S R a6 [ R ) PR o AEBEN IR TP, BRATTRR i Ak 22
I VA BOR UL K e S B R BTS20

Analog-to-digital converter is one critical building block for many modern electronic systems.
Once the analog signal is sampled and quantized, it provides abundant digital signal processing
opportunities to meet the system requirement. Recently, there is an increasing demand for
high-speed ADCs due to many wideband system applications. In this ADC lecture, we will first
overview the basics of the ADC and various technology limitations that dictate the performance of
the ADCs. We will then discuss several critical building blocks, including sampling and
comparators, and analyze their implementation non-idealities with commonly used design
techniques for high-speed operation. At the architecture level, we will review several popular ADC
architectures that enable high speed operation, including Flash, Successive Approximation, and
time-based ADCs. Lastly, we will examine the time-interleaving technique to further improve the
speed of any given ADC architecture. We will analyze the error mechanisms that degrade its
performance and the commonly used techniques to tackle the issues. Throughout the lecture, we
will provide analytical analyses as well as state-of-the-art design examples.
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Advanced undergraduate or graduate students and practicing engineers who wish to develop a
solid knowledge of ADC. A basic understanding of analog circuits is assumed.
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Lecture 1: ADC Basics and Technology Constraints- ADC ZRE41IRFIH A R

il

-Quantization-&#

-Sampling theory-ZHE2 it

-Performance metrics-14:88 3845

-Technology Variability, Mismatches, Scaling-fR A Z8M:. K. BHRRE

Lecture 2: Sample and Hold-RER{RFF

-Implementation non-idealities analyses-SZEi Ak B AR5 23 H7
-Noise-Bg s

Jitter analyses-£H5 247

-Design techniques and examples-#¢ 35 1524

Lecture 3: Comparators- L 2%

-Implementation non-idealities-SzHl Ak AR SR 201
-Speed optimization-# E 4k

-Noise-Hg =

-Offset-fi#

-Design techniques and examples-#¢ 35 1524

Lecture 4: Flash ADC-43:4T ADC

-Architecture-42#4

-Implementation Considerations-SZEiiE & H I
-Subranging, folding techniques-#5. HBFEA
-Design techniques and examples-# #7514 7

Lecture 5: Successive Approximation ADC-Z{EILE ADC

-Architecture-Z&#)
-Circuit Implementations-H, ¥ SZ B
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-Redundancies-TIl&
-Calibrations- #

Lecture 6: Successive Approximation ADC-Z{GEILE ADC

-Asynchronous SAR-®& SAR

-More Speed enhancement techniques-E L% F ¥ 5RFE A
-Hybrid architectures based on SAR-#T SAR /B &421
-Design examples-i it 524

Lecture 7: Time-based ADC-XF-Ata] ADC

-Architectures-42#4

-Design considerations-i% 1175 & X 2
-Circuit implementations- F, % 52
-Non-uniform sampling ADC-3E$4) 51 %4 ADC

Lecture 8: Time Interleaved ADC-Fh3c4t ADC

-Design consideration-1 1% &

-Error mechanisms-i# 2§ #i|

~Calibrations-1% ik

-Design techniques and examples-¥ 114355 fi1 5245
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