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Amplifier Frequency Response 

Å Amplifier Gain Versus Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

Å Audio Amplifiers and Speakers: Signal frequencies in the range of 20 Hz < f <20 kHz 

need to be amplified equally so as to reproduce the sound as accurately as possible. 

The frequency       must be designed to be less than 20 Hz and         must be designed 

to be greater than 20 kHz. 

 

Coupling and bypass 

capacitance effects 
Load and Transistor 

capacitance effects 

Coupling and bypass Capacitance: Short 

Load and Transistor capacitance: Open 
Coupling and bypass 

Capacitance: Short 
Transistor 

capacitance: Open 
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S-Domain Analysis 

Å Transfer Function 

 

 

 

Å Zeros 

 

 

Å Poles 

 

 

Å Frequency 

 

 

Å Magnitude and Phase of the Transfer Function 
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Each capacitor is represented 

by its complex impedance 

1/sC, and each inductor by sL. 
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Time Constant for a Simple Transfer Function 

Å Time Constant  
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Series Coupling Capacitor Circuits 

Å Series Coupling Capacitor Circuit 

 

 

 

 

 

 

 

 

 

  

 

  

 Time Constant: 

 

 

 

t

t

s

s
K

CRRs

CRRs

RR

R

CRRs

CsR

sCRR

R

sV

sV

SPS

SPS

PS

P

SPS

SP

SPS

P

i

o

+
=

++

+
Ö

+
=

++
=

++
=

1
          

)(1

)(
          

)(1
          

/1)(

)(

SPS CRR )( +=t

High-pass 

Network 



МҶЄ  Ṇ ЄМ Electronics II, 2010 6 

Capacitor Circuits 

Å Parallel Load Capacitor Circuit  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 Time Constant: 

ts
K

CRRsRR

R

RsC
R

RRsCRR

sCR
R

sCRR

sCR

sV

sV

PPSSP

P

PP

P

SPPPS

PP

S

PPS

PP

i

o

+
=

+
Ö

+
=

+
+

=
++

=

öö
÷

õ
ææ
ç

å
+

=

+
=

1

1
          

)//(1

1
          

1

)/1(1

1
          

)/1//(

1
1

1
          

))/1//((

)/1//(

)(

)(

PPS CRR )//(=t

Low-pass 

Network 



МҶЄ  Ṇ ЄМ Electronics II, 2010 7 

Bode Plots for the Series Coupling Capacitor Circuit  

Å Amplitude Frequency Response 
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Bode Plots for the Series Coupling Capacitor Circuit  

Å Amplitude Frequency Response 

V Break-point frequency, corner frequency, -3dB frequency: 

 

 

 

 

Sf pt2/1=

Sf pt2/1<< The capacitor approaches an open circuit, and the output 

voltage approaches zero.  

Sf pt2/1>> The capacitor approaches a short circuit, and the output 

voltage gain is                        .  )/( PSP RRR +

High-pass 

Network 
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Bode Plots for the Series Coupling Capacitor Circuit  

Å Phase Frequency Response 
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Bode Plots for the Parallel Load Capacitor Circuit 

Å Amplitude Frequency Response 
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Bode Plots for the Parallel Load Capacitor Circuit 

Å Phase Frequency Response 
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Short-Circuit and Open-Circuit Time Constants 

Å Circuit with both a series coupling and a parallel load capacitor 
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Coupling Capacitor Effects 

Å Input Coupling Capacitor: Common-Emitter Circuit 
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Coupling Capacitor Effects 

Å Output Coupling Capacitor: Common-Source Circuit 

V Maximum Small-Signal Gain ( Assume that        is short) 

 

 

 

 

 

 

 

 

V Time Constant (High-pass Network) 
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Coupling Capacitor Effects 

Å Output Coupling Capacitor: Emitter-Follower Circuit 
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Load Capacitor Effects 

Å The model of the load circuit input impedance is 

generally a capacitance in parallel with a resistance. 

Å There is a parasitic capacitance between ground 

and the line that connects the amplifier output to the 

load circuit. 
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Coupling and Load Capacitors 

Å The values of the coupling capacitance and load capacitance differ by orders of 

magnitude (                ).  

Å The lower corner frequency      is dominated by       and is given by                        . 

Å The upper corner frequency       is dominated by        and is given by                        . 
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