
Output Stages and Power Amplifiers: 

A power amplifier is simply an amplifier with a high-power output stage. 

Classification of Output Stages: 

• Output stages are classified according to the collector current waveform 

that results when an input signal is applied. 

 The class A stage: 

 The class B stage: 

 The class AB stage: 

 The class C stage: 

 

Classification of Output Stages: 

 The class A stage: 

 The class A stage, whose associated waveform is shown in Fig. (a), 

is biased at a current  𝐼𝐶  greater than the amplitude of the signal 

current, 𝐼^𝐶.  

 Thus the transistor in a class A stage conducts for the entire cycle 

of the input signal; that is, the conduction angle is 360°. 

 

 



 The class B stage: 

 The class B stage, whose associated waveform is shown in Fig. is biased at zero 

dc current. 

  Thus a transistor in a class B stage conducts for only half the cycle of the input 

sine wave, resulting in a conduction angle of 180°. 

 

 The class AB stage: 

 An intermediate class between A and B, appropriately named class AB, involves 

biasing the transistor at a nonzero dc current much smaller than the peak 

current of the sine-wave signal.  

 As a result, the transistor conducts for an interval slightly greater than half a 

cycle, as illustrated in Fig. 

 The resulting conduction angle is greater than 180° but much less than 360°. 

The class AB stage has another transistor that conducts for an interval slightly 

greater than that of the negative half-cycle, and the currents from the two 

transistors are combined in the load.  



 

 

 The class C stage: 

The transistor conducts for an interval shorter than that of a halfcycle; that is, the 

conduction angle is less than 180°. 

 

 Applications: 

 Class A, AB, and B amplifiers are employed as output stages of op amps and audio 

power amplifiers. 

 Class AB is the preferred choice  

 Class C amplifiers are usually employed for radio-frequency (RF) power amplification 

(required, e.g., in mobile phones and radio and TV transmitters). 

 



Class A Output Stage: 

 

As indicated, the positive limit of the linear region is determined by the saturation of Q1; thus 
 

 
Figure 11.3 Transfer characteristic of the emitter follower in Fig. 11.2. This linear characteristic is obtained by 
neglecting the change in vBE1 with iL. The maximum positive output is determined by the saturation of Q1. In the 
negative direction, the limit of the linear region is determined either by Q1 turning off or by Q2 saturating, depending 
on the values of I and RL. 



 
Signal Waveforms: 
 

 

 

 
  



 

 
 
  



Class B Output Stage: 
 
It consists of a complementary pair of transistors (an npn and a pnp) connected in such a 

way that both cannot conduct simultaneously. (circuit is referred to as a push–pull 

circuit) 
 

 
Fig.: Block representation of push–pull operation. 

  



 

 



 

 
 



 

 

 



 

 
 
  



 

 



 

 
 
  



In Class-AB amplifier, actually we are clubbing all the advantages of class- and class B to 
reduce the distortion.  
 
Current will flow even if input is less than cut voltage VBE 
 
Efficiency = same as class B 
 
Conduction angle = More than 180 degree 
 



 
 



 
 
 
 


