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Pulse and Frequency Response: Transistor Circuits

circuits logic digitalin  delaysn propagatio gate

  thedetermine escapacitanc  wirinigand Transistor



ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Pulse and Frequency Response: Transistor Circuits
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Pulse and Frequency Response: Transistor Circuits
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Frequency and Pulse Response.

data. presenting of and analysis

of methodsour  reviewfirst  usLet 

response.frequency  and pulsefor 
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First-Order Circuits: Review
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First-Order Circuits: Laplace Domain
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Sinusoidal Response→ phasors
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Sinusoidal Response→ phasors
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Bode Plots To Represent Frequency Responsee.

ratio) (voltagelog20ratio)power (log10  :dBin  axis Vertical
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Asymptotic (Straight-Line)  vs.  Actual Bode Plots

curve. actual than einformativ moreoften  isplot  Asymptotic
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Example of More Complex Asymptotic Plot:

plot. asymptotic

 in the zeros

and poles  therecognize

 easier tomuch  isIt 
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Bode Phase Plot

axis.frequency  clogarithmi a using frequency,  vs.plotted )2( is This fjH 
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Bode Phase Plot
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Root (Pole-Zero) Constellation
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Root Constellation: Magnitude
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Root Constellation: Plotting Frequency Response
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Root Constellation: Plotting Phase Response
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Root Constellation: Plotting Phase Response
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Root Constellation: A pole and a zero
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Transfer Function Magnitudes:  Poles and Zeros

? zeros 3 and poles 4  were thereif beanswer   theWhat would

pole.  the todistance  theis  and zero  the todistance  theis  where

 
||||

||||

||1

||1||
||)(||

pz DD

D

D

ss

ss

s

s
sH

p

z

p

z

p

z

p

z

pole

zero


























ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Transfer Function Phase:  Poles and Zeros
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Root Constellation and Frequency Response: Complex Poles

? peaks  thehavefunction  transfer  thedoesWhy 
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Root Constellation and Frequency Response: Complex Poles

frequency. indicated at the small gets

distance  thisbecause peaksfunction  transfer The
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Impulse Response: First we should check units.
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Impulse Response

correctly.check again  units

 )()(

1
)(

time.* voltsof units has )( as units, consistent           )(

time. voltsof units has  1/(time), of units has )(    where)()(

/ tue
k

tv

s

k
sV

sVksV

kttktv

t

out

out

in

in










 









ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Impulse Response

)()( tktvin 

 )()( / tue
k

tv t

out   



 693.0)2ln(

 when  valueoriginal its

of 50%  todecayed hasOutput 

%50  t



ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Step Response
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Step Response: 10%-90% Risetime
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Risetime and 3 dB bandwidth

cases.other in ion approximatRough  system. pole singlefor Exact 


