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High-Performance and High-Speed Analog to Digital Converter
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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 FEaH&1R AR
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-Quantization-&1t

-Sampling theory-¥#:# it

-Performance metrics-#: 85847

-Technology Variability, Mismatches, Scaling-5 R 254, KL, 488N E

Lecture 2: Sample and Hold-RHf{7%r

-Implementation non-idealities analyses-SzEi LB A8 44 0 47
-Noise-l

-Jitter analyses-$}3h 47

-Design techniques and examples-# 13575124

Lecture 3: Comparators-Lt & 2%

-Implementation non-idealities-sZIIEBARKF M 201
-Speed optimization-#E E it

-Noise-lg 7=

-Offset-{w#%

-Design techniques and examples-# 135751524

Lecture 4: Flash ADC-£3147 ADC

-Architecture-%2#4

-Implementation Considerations-sLlix X EH
-Subranging, folding techniques-#£%. #HBFE AR
-Design techniques and examples-i £ 5814 F

Lecture 5: Successive Approximation ADC-Z/GEILE ADC

-Architecture-22#4
-Circuit Implementations- & ¥ 52 3
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-Redundancies-T £
-Calibrations-1:

Lecture 6: Successive Approximation ADC-Z/XEiL% ADC

-Asynchronous SAR-# SAR

-More Speed enhancement techniques-5 % B B A
-Hybrid architectures based on SAR-%& T SAR KB & 451
-Design examples- #1524

Lecture 7: Time-based ADC-%F-E}[d] ADC

-Architectures-Z2 1)

-Design considerations-i 1% &K &

-Circuit implementations- H % S E
-Non-uniform sampling ADC-3E¥ 5] %k¢ ADC

Lecture 8: Time Interleaved ADC-F1 47354 ADC

-Design consideration-i% it &

-Error mechanisms-i% 2 K

-Calibrations-#% 1

-Design techniques and examples-¥i 114375 A1 5245

J\. FRFE

Mike Shuo-Wei Chen ##%

Mike Shuo-Wei Chen #(#% T 1998 F3RE 7 G5 K= 42547, 2002
FEFL 2006 AF TIN50 5o R 531 43 0 4R A A R A A 2
AL, Ath2 B M R AR R R, HF4EAE Colleen 1 Roberto
Padovani F-HAHRMY 32 .

VERRFFUAE, b4 IFRIE T 5725 SAR ADC 4244, %4844 H #i & 4
T A AR T e RO = e IONF AN K205, A4 At
PR G5 5B, LT @B R FEBIR s dt . R R/ W
LT RE SRR A ARAS . STHF DSP (Rl s BR A R 45 At T 92 /)N
2 — BEAEIR R EBRE AR R 1 A8 r Bk 2EAE, G fth AT TR E PA, ADC, DAC 1 PLL J7 I TAE. A
2006 4EF 2010 4F, fth— B/ Atheros Communications (FJy Qualcomm) IR IC HIBNHI K 52 ,

‘V LYNNE % W) & 5% - 021-5109 6090




BUIT &R LB S MR A5 5 BB RF R

M1 2014 43545 NSF 20 L & 8 (CAREER) #2. DARPA FH4EHUi# (YFA), 2006 4 1C
BT 2 A 2R 2000 4 NI K58 S5 4 005 4 IR LE 1994 4F 1) W I K ST 2502 PR DL 37 3% 5%
HIRAG 7oL, R AR T, MRE 4 — EEAT TEEE Solid-State Circuits Letters (SSC-L).
IFEE Transactions on Circuits and Systems II: Express Briefs (TCAS-IT)HIE|F%w. LK
IEEE [H 45 L ER F 2 IFRP & 14223 01, 40 TEEE [EPrlE A& A EE 21 (ISSCC), TEEE VLST HFEHF i
<M1 TEEE JE il 48 B % 21 (CTCC)).

\V LYNNE & ) & % - 021-5109 6090




