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Abstract: Sigma-Delta (X-A) Analog-to-Digital Converter (ADC) is based on oversampling and noise shaping
techniques to achieve high-resolution, and is characterized by low passive component matching requirements
and simple structure. In high-resolution audio applications, X-A ADC has gained widespread attention and
applications since it can achieve high dynamic range with good power efficiency. Recently, there has been a
growing research trend in designing low-power, high-resolution audio ADCs using advanced processes and
technologies. However, with process technology going to lower nodes and the reduction of supply voltages, the
circuit design becomes more challenging. This paper reviews the state-of-the-art of the discrete-time and

continuous-time design of high-resolution audio Sigma-Delta modulators, provides theoretical background for
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the design of high-resolution audio Sigma-Delta modulators, and gives research prospects.
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fo N DIRGIE, ) NBRRGHE, o(t)N
P3G 8 ML, ERA FO) MR R. wt)ZT7
BHEES, FATTEETERE ). v()iTm
HNER NG S Via(t) o

I LRSS 3T VCO R #1288t 17 K BT
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K 8 T VCORLE
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AR T IR R, T H RS WA ST
TE HL I H o SO D A CiEAT T B e e

FRARTEVCORE A M 2 gk, k= EA
Pl as Wt BRI 7. A, B TVCORE
e AA B @ T RS, B i TR PR = 2
. Ht, Z£TVCORADCHIHRESBEECMOS
R ISEIS =

HTVCOEAZ R R E ) T 2 m X2-A
ADCHIM B UL K3 m A 2 AL 5 R, VCO=
WARAECT R Z-A ADCH ¥R Bk SRk )iz
3.3 EEAFIRDACKIT

Bt 2R G810 P AL 338 bR S R R R ) 4R 1
BUEAHIC . FESEI ] 1 61 2% 1 7T ) SNDR A2 21 e 45t
DACHI M 5 LR 1 B 1) P FL S . JESE D ACES
sl R ZFE: BBEXDACY, IHEDAC, &
FEIFTFFDACEO, MDA CHOOTRIJF 5% L 2%
DACMYI, XFOTA-RCEIMMF 42, UMD E
A2 P ML I B TH R T B 3K 30 LA — ot Ha BH 2
MZSDACH TG, F“4HEAHE(Non-Return to
Zero, NRZ)BKPPTER . X T4 i EAZ R, H
FED A CHI A3 b0 f5 /s 0 # e s, ot A0 38 bL AT
AE. B 22 SEOTAN B IR M & PR,
gy e R ERYERE FRAC. RS Miseihd, MBHRSE R
SEHEAR AR EFAERES R, TR R
Hhe HINRZASE IR B TR B 1) 2 [8] i) 22 5
FIEREIAIELME: £F5 T4 (Inter-Symbol In-
terference, ISI)'"?, AR ZDAC LR A FHIF
R HLFHAIRS 7 ADLEL . FHNRZ DACAHH K WISTIA
2 fE H IH % (Return to Zero, RZ)DACHIZHL,
TR ) ) R T O T AZR P B . FAg 5 B4 o R
SANHIR T RGN . BRMDACH FF < b FH
DACH MR/ 2, Bl 2 7 28 B S
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KR 5| L B A R ZE e F IR Y e B U . T
KHEADACKAL 7 X eh R sh i REE, AA4
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FA R IEAA 1 S it r I 7 22 BT m 26RO T A
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J1. BLUHRF AR I B 3l LS BB R B
TR H N AR 5> R AR L 2 PR AR AL G CT 1] 45 1)
PERE. SEIZfJe, A BRAK AR B (Finite Im-
pulse Response, FIR) J 15t 1] DA i L ] @il

i FIFTR DACH 104 . b 32 S 17 1 1 2
k7K T B R A 2 URR RO R, TR PR T
EHER . FIR DAC KA CT i i 4% 45 4 a1 B9
Frs, X I7EE R AR R0 £ ) IDAC
Z W, ADCH AL H AL 2 2R O F(2) M FIR JE
WA UEW . T FIRIES A = Mg gk, DACH
RZ WP EY, MG EZAENES H. FIR-DAC
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BRI LM R R, 8% 0 3 2 ZE M1
BIE . FHIUER, FIRKRBHA R T CT
a5 A N A FH TR, DT R 2 TR R g e 120 i)
. FIRSGHRH 7L Hbb . BT RABHEE
AR R, 28 R 2N O R, UK E R S A%
1% K%l (Noise Transfer Function, NTF)., 5%T
FIRIE B A 14 1% SR I 8] KA 45 4 il AH O 1 —
AN I R, T X B S e PR I [ HOAR A 110, BRI
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X2 S BT S 0, BRIV EE K H A
e NI RIS AT A R T . FEVCTHIT B, XTI
FER 2 PR 2%, DB R — R,
4 RE

RN K A Sigma- Delta ifi il 2% 1 25 5
RBLE BT RIBT FEIUIREEAT T 20 Hr, Rk
SRV H S B DL 3 SR

(1) DT i % e T 0 3 22 1) J2 ThAB UK, T
DR M B IRA I as vtk IS OTA, %
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(2) CT I il 8 150 1 1 3 2 o) R0 A2 BRI 4B R
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7R PRI R I ). RO SRS, R AEIR A
SRR PR NTE R o AR IX AT LAE i R PR
PEBE B REOFE R AL 88 A Bl In— & B IR 2 R
o ST EREKUE I 2% Fp (e a] 3 S 24k AT LB RC
RN =S T E RS ki i nf - AT RNV S B
NRZ DACHkiH8E FIR SR I Hhfil v o

(3)21tH&2IF4h, 2T VCOMISigma-Delta ADC
MEEARTFE R IR AT HE, IO R RE RS i
XA Sigma-Delta ADCHEM 2 —. KKEET
VCOJSigma-Delta ADCAKAE s B 7L &
FETE m AR DI RE R 7 Al A e, TR AR e VC O AR
2 1 R S AL v P e 7R R R R T A T I 1 3
M. RBE, ARSRI B HGSE T VComdE
PRARMEHEAT O, MM SEIERER. ST RMET
VCOFf]Sigma-Delta ADC.
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