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Amplifier Frequency Response

• Audio frequency signals such as speech and music are
combination of many different sine waves, occurring
simultaneously with different amplitude and frequency in
the following range (20Hz-20kHz (audible noise) , other
types of signals have their own range.

• In order for the output to be an amplified version of the
input, the amplifier must amplify each and every component
in the signal by the same amount

• The Bandwidth must cover the entire range of frequency
components if considered amplification is to be achieved
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Amplifier Frequency Response
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Impedance of a cap

• The impedance of a cap is

fC
Xc 2

1


enough smallnot  is impedance                      

 their sincecircuit short  as  considered becannot   EC                      

cap bypass  theand , C2 and C1 caps  coupling   theffwhen  L

enoughhigh not  is impedance their since                      

circuit open  as  considered becannot  , Cgd) and                     

 Cgs(or  BJT afor  Cbe and Cbc  caps internal   theffwhen  H

Av =
Vo

Vi Av(mid)

fL
wL

fH
wH

Band-Width
or

“Passband”

Gain is constant

High
frequency
cut-off
point

Low
frequency
cut-off
point

Uploaded By: anonymousSTUDENTS-HUB.com



ENEE236
BZU-ECE

Instructor: Nasser Ismail
First_2021-2022 5

Corner Frequency
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Series Capacitance and low frequency response
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Series Capacitance and low frequency response
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Series Capacitance and low frequency response
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Series Capacitance and low frequency response
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Series Capacitance and low frequency response

rad/sec 616.5ω

 here

rad/sec 17.86ω and  rad/sec  616ωlet  1)

L

21

C2C1






CC ww

2

6

2

4
2

2
2

2
1

4
1

2
2

2
12 CCCCCC

L

wwwwwww






rad/sec 987ω

 here

rad/sec 507ω and  rad/sec  002ωlet  2)

L

12

C2C1






CC ww

21 if 

generalin  and casesboth In 

CC ww 

s
CCC

'ω all of sumωωBiggest  

ω

CLC1

21L1


 www

Uploaded By: anonymousSTUDENTS-HUB.com



ENEE236
BZU-ECE

Instructor: Nasser Ismail
First_2021-2022 12

Low Frequency Response Example

•Calculate the low frequency corner frequencies due to
C1,C2, Cs and estimate wL ?

-low frequency ac small signal equivalent circuit is 
constructed ( here all high frequency caps Cgs, Cgd are 
considered as open circuits)
- We consider one capacitor each time , while all other low 

frequency caps are considered short circuit and its 
corresponding w is found

- Finally, wL is estimated using the formula for upper and 
lower limits
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Effect of each Capacitor at wL

•We Calculate the low frequency corner frequencies due to each
cap acting alone while all others are considered as short circuit
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Effect of each Capacitor &wL

• We Calculate the low frequency corner frequencies due to cap acting
alone while all others are considered as short circuit
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Design of wL

• Previous method explained how to estimate value of wL in an analysis
problem where all capacitor values are given, but what happens if it was
desired to design an amplifier with certain wL and the task was to find
capacitor values ?

• Design criteria to be used is:
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