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Announcements 

• Midterm this Friday in class
–Open everything

• All Homework solutions posted
• No homework this week
• Old exams posted
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Sampling of Continuous Time Signals (Ch.4)

• Sampling:
–Conversion from C.T (not quantized) into D.T 

(usually quantized)
• Reconstruction

–D.T (quantized) to C.T
• Why?

–Digital storage (audio, images, videos)
–Digital communications (fiber optics, cellular...)
–DSP (compression, correction, restoration)
–Digital synthesis (speech, graphics)
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Sampling of C.T. Signals

• Typical System:
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Ideal Sampling Model--------
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x[n] $ xs(t) $ xc(t)
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Ideal Sampling Model

xs(t) = xc

1X

n=�1
�(t� nT )

• Not physical: used for modeling & derivations

• How is x[n] related to xs(t) in freq. domain?

6

M. Lustig,  EECS UC Berkeley

Frequency Domain Analysis
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Frequency Domain Analysis

• How is xs(t) related to xc(t)?
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Frequency Domain Analysis

• How is xs(t) related to xc(t)?
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Frequency Domain Analysis

• How is xs(t) related to xc(t)?
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Frequency Domain Analysis
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• Replication of Xc !
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Frequency Domain Analysis
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Aliasing
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Reconstruction of Bandlimited Signals
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Reconstruction in Frequency Domain
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15

M. Lustig,  EECS UC Berkeley

Reconstruction in Time Domain
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Aliasing
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Practical ADC (Ch. 4.8.4)
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• Scaled train of sinc pulses
• Difficult to generate sinc ⇒ Too long!
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Practical ADC
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• h0 is finite length pulse ⇒ easy to implement
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Practical ADC
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taking FT:
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Practical ADC
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Xs(j⌦)

Xs(j⌦)HLP(j⌦)
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 Practical ADC

......

......

Ideally:
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Xs(j⌦)

Xs(j⌦)H0(j⌦)
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Practical ADC

......

......

Practically:
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Practical ADC

......

......

Practically:

= *
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Practical ADC

......

......

Practically:
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Easier Implementation with Digital upsampling

......

......

Practically:
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Easier Implementation with Digital upsampling

easier Harder
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