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Amplifier Operation 

The biasing of a transistor is purely a dc operation. The purpose of biasing is to establish 

a Q-point about which variations in current and voltage can occur in response to an ac 

input signal. In applications where small signal voltages must be amplified—such as 

from an antenna or a microphone—variations about the Q-point are relatively small. 

Amplifiers designed to handle these small ac signals are often referred to as small-signal 

amplifiers. 

The Linear Amplifier 

A linear amplifier provides amplification of a signal without any distortion so that the 

output signal is an exact amplified replica of the input signal. A voltage-divider biased 

transistor with a sinusoidal ac source capacitive coupled to the base through C1 and a 

load capacitive coupled to the collector through C2 is shown in Figure. 

 

The ac load line intersects the vertical axis (IC) at the ac value of the collector saturation 

current Ic(sat) and intersects the horizontal axis (VCE) at the ac value of the collector-

to-emitter cutoff voltage Vce(cutoff). These values are determined as follows: 
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Where Rc is the parallel combination of RC and RL. 
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Transistor AC Models 
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