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ldeal Sampling

* |In an ideal world, fy

zero resistance v, —& O
sampling switches S1

would close for the :JEC

briefest instant to
sample a continuous

voltage v, onto the f J |
capacitor C 1
* Not realizable! —T=1/f-—>
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ldeal T/H Sampling

— T=1/f.—>

* Vout tracks input when switch is closed
« Grab exact value of V., when switch opens
e "Track and Hold" (T/H)
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ldeal T/H Sampling
Continuous N
Time
T/H signal “l/_xﬁ & A‘M\xﬂ
(SD Signal)
Clock ‘[

DT Signal T T

®

®

g’gp > EECS 247 Lecture 10: MOS Sampling Circuits © 2003 B. Murmann 5



Practical Sampling

e KT/C noise

 Finite R, = limited bandwidth
* R, = f(V,,) = distortion

e Switch charge injection (EE240)
» Clock jitter
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kKT/C Noise

T D

C 12
cs aéZB 10
FS ﬂ

In high resolution ADCs kT/C noise usually dominates
overall error (power dissipation argument).

Cmin (VFS = 1\/)
8 0.003 pF
12 0.8 pF
14 13 pF
16 206 pF
20 52,800 pF
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