Journal of The Institute of Electronics and Information Engineers Vol.53, NO.7, July 2016 http://dx.doi.org/10.5573/ieie.2016.53.7.017
ISSN 2287—-5026(Print) / ISSN 2288—159X(Online)

=& 2016-53-7-3
A} 543t | wigke
12H|E 60MS/s 0.18um CMOS Flash-SAR ADC

( A Mismatch-Insensitive 12b 60MS/s 0.18um CMOS Flash-SAR ADC )

= * * * 2 =
WMo E, A, E A, o s

(Jae-Hyeok Byun, Won-Kang Kim, Jun-Sang Park, and Seung-Hoon Lee®)
2 o

T

0.18um CMOS Flash-SAR ADC% Zﬂ gheh. Aljleh= Flash-SAR ADCE 11402 528l flash ADCY 38 ©]8-31o]

9o AF9] 4HIEE 7:1246L AL A 5\_51__8_ zk= SAR ADCY AHE o83l 319 MEE AATo =N AT}

=7kgkl uiet B2 7} xﬂfflol El% A3 SAR ADCY #AIE =3tk A¢rsle ADCE A& A< Flash-SAR

ADCOlM 1 T2} ’*] Aol H= Ed-d-Z= 32E AHEEA] v il SAR ADCY C-R DACE @

FESE EPEEIEEEE m—g—al PAY BAS AN, B9, fash ADCIIE AEFAeld ME 4 Eso]
o

W AE T BA ALY 2 FUE v Ae Asus 2 O Axe BEd S8 9% 1205 60MS/s

r_u

JI
rXL E

€]
AREEE EZE iz 5 AHuk o= = BAd SAR 7 Al flash ADColA EZQ3 AREHE Y&
HAzxsletr] el 29A 7|Rke] wpoloja AH His 7PEE HEdith £ 1% 42 H8) SAR =el3Es TSPC
7lgkel D EHEFoE FAs] U8 D ETHEF o =d3E AolE AAANDE 5% FaARI FAC AREE
EdA 2B £5 A o2 E9th AAE ADCE 018um CMOS 34 o2 A& lom, 4% DNL ¥ INL&
2HE 3% 501]/\1 Ztzy Ao 1.33LSB, LIOLSBol™, 60MS/s §2 £izolA 52452 Ao 5327dB9] SNDR % 69.29dB¢]
SFDR A5 ®9Ith AlA% ADCO 3 W&-& 054mm’olw, 1.8V AL Gel A 54mWe] AL 2rg)

1N ol

Abstract

This work proposes a 12b 60MS/s 0.18um CMOS Flash-SAR ADC for various systems such as wireless
communications and portable video processing systems. The proposed Flash-SAR ADC alleviates the weakness of a
conventional SAR ADC that the operation speed proportionally increases with a resolution by deciding upper 4bits first
with a high-speed flash ADC before deciding lower 9bits with a low-power SAR ADC. The proposed ADC removes a
sampling-time mismatch by using the C-R DAC in the SAR ADC as the combined sampling network instead of a T/H
circuit which restricts a high speed operation. An interpolation technique implemented in the flash ADC halves the required
number of pre-amplifiers, while a switched-bias power reduction scheme minimizes the power consumption of the flash
ADC during the SAR operation. The TSPC based D-flip flop in the SAR logic for high-speed operation reduces the
propagation delay by 55% and the required number of transistors by half compared to the conventional static D-flip flop.
The prototype ADC in a 0.18um CMOS demonstrates a measured DNL and INL within 1.33LSB and 1.90LSB, with a
maximum SNDR and SFDR of 5827dB and 69.29dB at 60MS/s, respectively. The ADC occupies an active die area of
0.54mm’ and consumes 5.4mW at a 1.8V supply.
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Performance summary of the prototype ADC.

12bits
60MS/s
MagnaChip 0.18um CMOS
1.8V
1.4V, , (Differential)
-0.78 LSB/+1.33 LSB
-1.90 LSB/ +1.27 LSB
58.27 dB (@ f,, = 5MHz) / 57.33 dB (@ f;, = 30MHz)
69.29 dB (@ f;, = 5MHz) / 68.97 dB (@ f;, = 30MHz)
w IV REFs w/o I/V REFs
7.9 mW (4.3mA @1.8V)| 5.4 mW (3.0mA @1.8V)
197 fJ/Conv. 134 fJ/Conv.
0.54mm?2(=1.17mm x 0.46mm)

Resolution

Speed

Process

Supply
Input Range
DNL

INL

SNDR

SFDR

ADC Power
FoM

Die Area

I
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Table2. Comparison of the previously reported 12b ADCs.
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