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A study on the Oversampling A/D Converter with TIM Structure designed
by the bilinear transform

Chong-Yeon Park. Jong-Wook Sin
Dept. of Electrical Eng.. Kangwon National University.

Abstract - In this paper, using the concept of
block digital filtering, and the design procedure of
time-interleaved oversampling converter are present-
ed. it is shown that arbitrary sigma-delta A/D
converter can be converted into corresponding
time-interleaved structure. The TIM structure
of this paper is designed by the bilinear
transform. To verify the simulation results, a
second-order TIM structure A/D converter has
been implemented and the design process as
. well as experimented results are presented.
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Figl. The block diagram of an oversampling
A/D converter.

obd@a JEAlE (09 A E3 gEE A
A dEMze FEE AANz, YEMie ohdra A
Fol7] W& A&7 (Sampling) & ARA xa(t) 7}
Ha, z8ia Alav - g A/D B@rid A8 5o
xasmin)el Bk ol Aze ZRdide FAs 4§
nEogdez olFHe] nxugidds & <aist 7t
& Egstm 7] dEel o] FAH FLS AAE
FAA dxE gAaHo A g8 F gg A9 E3g
HE A83ld 2 gl 8¢ AATY. o A5 g
2AEY B xe(niel Ha, a8an gE 4%y
(Downsampling) & 4 x:(n)& ¥ AAE BAF
AIE=

2.2 2X AZol-Hep A/D HEole) £x

22 BE L3 Alavk-del A/D ¥&Vle FEARE
a9 2.3 zZoew A(z)$} B(z)e HEZE vz,
Q¥ FAZ, g FXoEE vehld D/ARE & o
4AQ Aoz Fsld Aerelgl, £& 23 AF R
& Alavk-del A/D H87]e TIM A/D g7 A}
£ &0 298 txd AR7 (FEDDS %43
Hxig HAENBDDE AR 23 Hx Ry Aln-
del A/D & nFegct 4B NIx(k)S IR
7] et Aoyt HEsld FAHR 1 258 @
ol g J& Ao Az @ Az #F 9Y
Aze d7gol ARESE SAHE FRolY,

(i) o]

Fig2. The block diagram for the second
order Sigma-Delta A/D converter
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Fig3. conventional sigma-delta modulator
used in BDI- FEDI
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Fig4.The second-order TIM oversampling con-
verter proposed in the paper with block
digital equivalent filter.
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Fig5. The second-order TIM oversampling con-
verter proposed in this paper with quantizers
in the lower-rate section.
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Fig6. The second-order TIM oversampling con
verter proposed in this paper with D/A's
in the.lower-rate section.

129 6,238 TIMPZE e #EEHRE A/D @
27 WEoy anpe Addds FTEAE] TIM
A/D W8] WE A dolEs 2% HolHde 9%
% A %7) WRo) N2 45 AAND 27 7.3}
te 23 TIM 728 2te FEEHE A/D B8]
T #EE 4+ QU 29 7.¢ JLAs x(n)el A
7 fzel Q¥Zdl Folsbyl Al 27 Qeog A
713, The AFYE FPAT 2 olfE 29 7oA
AL e AEUED, 43 A9E o 7 £xo
Az} NZ BAAE AE PAar] Aoy, £
FA7) 2B 20F o AEYL AN 2 Y
dolE A717] HEol 22 ABAME Nz A5}
AAAA @2 Atolatel ANAN 2EAET} oA @
o},

Fig7. The second-order TIM oversampling con
verter proposed in this paper final TIM
structure. note that k=1.
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Fig8. The output of TIM sigma-delta A/D
converter for input

Fig9. The frequency spectrum of QOutput for
TIM sigma-deita A/D converter
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Figl0. The frequency spectrum of decimator
2y 1004 B G 5 gSEol iAol e g
8 2iold He Fufe Ad AARz, 4¥94F 1
MAAET AL UYee A4S 89 & 4 U,

2% ol AlgY ol

Figll. The input and output signal of
oversamping TIM A/D converter

Figl2. The input and output signal of Low pass
filter
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4. 2 2
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