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Basic Building Blocks

Opamps Capacitor
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Fig. 14.1 An integrated Circuit capacitor for
switched-capacitor circuits

Switches Nonoverlapping Clocks
¢ ¢
1 1 T,
—T L o v, Vi —3 L5 v, T
(a) (b) Vorr /_L /’L /_\\ /_\ /-
‘ n+1 t T
: ¢ =1
! o g
T, Vi /'\_ n_n r\:,
¢ n-2 n—1 n+
(c) (d) 2 2 2 =
Fig. 14.2 Switch symbol and some transistor circuits Fig. 14.3 Nonoverlapping clocks'
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Discrete
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esistor Equivalence of a Switched Capacitor

Switched capacitor resistor
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Fig. 14.4 Resistor equivalence of a switched capacitor. (a) Switched-
capacitor circuit, and (b) resistor equivalent
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Parasitic-Sensitive Integrator

Operation of parasitic-sensitive integrator
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Continuous-time integrator.

Fig. 14.5 A discrete-time integrator.
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Fig. 14.6 The parasitic-sensitive integrator circuit for the two clock phases.

CV, (NT=T/2)=C,v, (nT-T)-Cy,;(nT-T) (14.12)
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Parasitic-Sensitive Integrator
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Fig. 14.6 The parasitic-sensitive integrator circuit for the two clock phases.

C,V,, (NT=T/2)=C,v,, (NT-T)-Cy, (nT-T) (14.12) ID

C,Veo (NT)=Cov,, (NT =T /2)

C,Vy, (NT)=C,V,, (nNT -T)—Cy, (nT-T) (14.14) (14.13)

Assume T =1,

C
Vo (N) =V (n=1)= 2V (1=1) (14.15)

? > z-transform( vo(n—l) :>Z_1'Vo(z) )
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Parasitic-sensitive Integrator

Problem of previous integrator

Affect only the speed
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Fig. 14.5 A discrete-time integrator. A :
parasitic capacitance shown.
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Parasitic-insensitive integrator
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Fig. 14.9 A noninverting delaying discrete-
time integrator that is not sensitive to
parasitic capacitances.
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Parasitic-insensitive Integrator

Same as before

éonnected to GND
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Fig. 14.11 A parasitic-insensitive delayed integrator with
parasitic capacitance shown.

£  Parasitic insensitive
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