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Figure 7.41 Generic block diagram of an M order NS modulator.
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‘Figure 7.42 Block diagram of a modified M™order NS modulator.
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An example shape of a
; higher-order NTF.

,;'7" IPF(D)-(1-z"hH¥

X

es
&" Figure 7.43 Showing the change in the NTF in a higher-order modylator.

— . Bl) = &
%,, F}(‘L')*—(%).;. )H(‘QZ

\2’ o . Za
,% 1 JRe= _3211"" I" 7
-l

v\\ | e 3 (, 2
Figures from CMOS Mixed-Signal Circu D/ sign, Copyright Wiley-IEEE, CMOSedu.com
0) e




Out
—e— Vour

— D _ s
'\J Veu -
~ I_ r ; T + «_‘__,_-"'H |
04p e I Ve =

4-bits

/ pu> 3 } Our 4-bit I
DAC

ST y .
o i — s ™5 —— | & N 3 Y
\ TV 4 u o [ A
™ ;
# §
¥

A
wd =+

L
W & o
\;—.»"4' 3
Wy
T %
- F wd
0 |

\
S

Figures from CMOS Mixed-Signal Circuit Design, Copyright Wifley-IEEE, CMOSedu.com



“I.I'[vuutl ‘ . ‘ ’ W[win] '

y
4
e

T f | t— f i f
0.0ps l]dus l]Bus 1.2us 1.6ps 2.0us 2.4ps Z2.8ps 3.20s 1.b6us 4.0ps

“‘gm e 7.45 Qmpm of the multi-bit modulator 1n Fig. 7. 44 J. —

DY‘MM‘L fle nc.-f\' n&-lvl-"-j

52— J /31 73 iz W
0 m( %mq | (] g0 _

%ﬁ‘@

L

b) Figures from CMOS Mixed-Signal Circuit Design, Copyright Wiley-EEEE, CMOSedu.com



Connectad 1o VDD wher couatar output is §
and connected o ground when coutyer outpur 0

n

VDD _ f "
. T 412 315 614" 715 5 8.0
v o - St N
e et e e it et iy
I 1
1NN NN
| BNATAvLS SV ITATAVAS SWAVACES SR S
E 3\¢ W I‘\— ,f‘_?m.‘ B , Ay j‘? 1
,," ‘l\ ] r" <'? '_'
- St < Y /2 s,
3-bit DAC inputs %y : % X § [ clag |+
Doimazs f E R / e i !
Q 5 ) | o e, s iy = i 1
b o = ‘r? i o Ny N 5, L _/ja// ? ! | 5 L-"ﬂlﬁlDE_'
- 1 ':’ il . t —--__‘ - l , ’ B :: 10,2 OLI.IP‘LIT
g > o~ / £ \K\‘- e i :
"0 v EAI " i 7 1y a2
v H o P Y -y T ]
. it NN TN
- e - ! s d 7 \ u .
Clocls ’é l:& j‘ “") }/f E, \ B z i \~‘\- %
S 3 S NS N sw
&} 1 ,5—‘; A VLS SRSy ! Switch
TR forfroteyt ||
1 X
[ e o S T e e FE T i, S s
el V_Pj __,-J o T \‘Fr k\\ 2y
5; : . - VDD bus
o8N 157 146 135 124 ™
Ground bus

* y
Conneeted to VDD when coumter outpat 150
and comected to grovad when counter output is 3

Figure 7.46 Tinplementation of a DAC foruse ma mulfibit N5 modulator.
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Figure 7.47 Block diagram of an error feedback modularor.
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Figure 7.48 Block diagram ofa second-order error feedback modulator.

&

Figures from CMOS Mixed-Signal Circuit Design, Copyright Wiley-IEEE, CMOSedu.com

F- ]



7 K fr‘.
VourlZ) Ot - ‘ 8 RE e 8
S V- Fbits 5 (=
™ " “?\'t"-t) ¥ . :\‘ lb v__..__
N—F bits - CLEEN >—# ourl=)
————————— ' - Py |

sl

F bits

———— N

Out

Fi

A
=% A "

~~ This is implemented using--——"

Figure 7.49 Showing how the quantizer and difference block are implemented.
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Figure 7.50 Block diagran of an grror feedback modulator.
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Figure 7.51 DAC using a N5 mo dulator and digital filter.
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