[

HME DWA X E %= 3% 3—-H|E SC Sigma-—Delta Modulator

=z 2011-48SD-5-4

MAE DWA 125 2t 3%k 3-H|E SC Sigma-Delta
Modulator

(A 3 order 3-bit Sigma-Delta Modulator with Improved DWA
Structure )

( Dong-gyun Kim and Seong Ik Cho)
2 o

DEM(Dynamic Element Matching) 71¥%2¢ 3d4el DWA(Data Weighted Averaging) WHEIHIE  Sigma-Delta
Modulatorol| Al =8 DACS] ©9] 8.4 AsfAE FAFOR gk nlMdPYE AAS] AAste] d o] §Hr) 2 =iolA
= 7] DWA T2 He¥ &2 glo|dg A %317 Holg = %3S Latch 3% 2" Register 5% 2" S-R
latch E52°2 djA|sle] MOS Tr.& &U7 E‘]EO‘] SR %‘%3 A AR, n-bit HolE IZ=E XAA 7] H3] AHEH

= 27019 n-H|E Register %< 17]19] n-H|E Register £F 0.2 ZAAZTE /fAE DWA %25 ¢]434 32 3-H|E SC
(Switched Capacitor) Sigma-Delta Modulatorg A3+ 3 %33. Sy 20kHz, A1=% 3k 256MHzol A 0.1% DAC &9
84 AGANE FATS ZEF 519 AlEHelA & AT V&Y TR 54 ANEE AS F AT, 222719 MOS Tr

I~ I~
TE Y F AU

Abstract

In multibit Sigma-Delta Modulator, one of the DEM(Dynamic Element Matching) techniques which is DWA(Data
Weighted Averaging) is widely used to get rid of non-linearity caused by mismatching of capacitor that is unit element of
feedback DAC. In this paper, by adjusting clock timing used in existing DWA architecture, 2n Register block used for
output was replaced with 2n S-R latch block. As a result of this, MOS Tr. can be reduced and extra clock can also be
removed. Moreover, two n-bit Register block used to delay n-bit data code is decreased to one n-bit Register. After
designing the 3rd 3-bit SC(Switched Capacitor) Sigma-Delta Modulator by using the proposed DWA architecture, 0.1% of
mismatching into unit element in input frequency 20 kHz and sampling frequency 2.56 MHz. As a consequence of the
simulation, It was able to get the same resolution as the existing architecture and was able to reduce the number of MOS
Tr. by 222.
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Table 1. Design specification for Sigma-Delta Modulator
modeling.
Characteristics Permitted Range
Each Integrator Outswing + 500 [mV]
Input Range + 400 [mV]
DAC Reference Voltage + 500 [mV]
Sampling Frequency 2.56 [Mi]
Switch on Register < 300 [Q]
Capacitor Rate Error < 0.1 [%]
Comparator Offset < 50 [wv]
OTA Slew Rate 50 [V/us]
OTA Gain > 60 [dB]
OTA Unit Gain Frequency >14 (M)
Order/hit 3rd/3-bit
Input Signal Band 20 [KikZ]
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