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UNIT 4 FREQUENCY RESPONSE AND MULTISTAGE AMPLIFIERS 
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4.1 Frequency Response of Amplifiers 
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4.1.1 Definition of cutoff frequencies and Bandwidth 

 

 
4.2 Low Frequency analysis of BJT 
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4.3 Low Frequency analysis of FET 
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4.4 High Frequency analysis of BJT 
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4.5 High Frequency analysis of FET 
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4.6 Miller’s Effect 

Miller effect is the increase in the equivalent input capacitance of a voltage amplifier due to 

a capacitance connected between two gain-related nodes, one on the input side of an amplifier and 

the other the output side. 
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4.6.1 Miller Capacitance 

 

4.7 Multistage amplifiers 
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4.7.1 Gain of a multistage amplifiers 
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4.7.2 Need for multistage amplifiers 

 

4.8 Methods of interconnecting multistage amplifiers 
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4.8.1 Comparison of different coupling methods 

 

4.9 Types of Multistage amplifiers 
 

 RC coupled Amplifiers (or) Cascade amplifier 

 Direct Coupled Amplifiers 

 Transformer Coupled Amplifiers 

 Cascode amplifier 

 Darlington Emitter Follower Amplifier 
 
4.10 Two stage RC Coupled amplifiers (or) Cascade amplifier 
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4.10.1 Calculation of Voltage Gain for RC Coupled Amplifier 
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4.10.2 Frequency Response of RC Coupled Amplifier 
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4.10.3 Advantages and Disadvantages of RC Coupled Amplifier 

 
4.10.4 Applications of RC Coupled Amplifiers 
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4.11 Two stage Transformer Coupled Amplifiers 
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4.11.1 Calculations of Voltage Gain for Transformer Coupled Amplifier 
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4.11.2 Frequency Response of Transformer Coupled Amplifier 
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4.11.3 Advantages and Disadvantages of Transformer Coupled Amplifier 

 
4.11.4 Applications of Transformer Coupled Amplifier 
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4.12 Two stage Direct Coupled Amplifier 

 
4.12.1 Calculation of Voltage Gain of Direct Coupled Amplifier 
 

Consider the circuit diagram of a. direct coupled amplifier shown in Figure 4.34. The 
a.c equivalent circuit for such an amplifier is shown in Figure 4.35. 
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4.12.2 Frequency Response of Direct Coupled Amplifier 

 
4.12.3 Advantages and Disadvantages of Direct Coupled Amplifier 
Advantages 
      1. The circuit arrangement is very simple because it uses a minimum number of resistors. 
      2. The circuit cost is low because of the absence of expensive coupling devices. 
      3. It can amplify very low frequency signals down to zero frequency. 
Disadvantages 
     1. It cannot amplify high frequency signals. 
     2. It has poor temperature stability. Because of this, its, Q-point shifts. In a multistage            
direct coupled amplifier, the Q-point shifts are amplified in succeeding stages. Thus a          
small d.c. shift, in the first stage can cause the final stage to be either saturated or cut-          
off. All integrated circuit amplifiers are direct coupled because of the difficulty of         
fabricating large integrated capacitors.  
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4.12.4 Applications of Direct Coupled Amplifiers 
The direct coupled amplifiers are used in many electronic systems that handle signals, which 
change very slowly with time. Some of the important applications are as given below. 

1. Analog computation. 
2. Power supply regulators. 
3. Bioelectric measurements. 
4. Linear integrated circuits. 
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4.13 Darlington Emitter Follower Amplifier  
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4.13.1 Darlington Amplifier Characteristics 
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4.14 Cascode amplifier 

An amplifier consisting of a common emitter input stage that drives a common base 

output stage. 
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4.15 Comparison of Cascade and Cascode amplifier 
 

Cascade amplifier Cascode amplifier 

Combination of two or more transistor's in 
any of the configuration. 

combination of common collector and 
Common base configuration 

output of the first amplifying device 
(transistor) is fed as input to the second 
amplifying device 

An amplifier consisting of a common emitter 
input stage that drives a common base output 
stage. 

 


