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Transistor as an amplifier:  
An amplifier is a device that increases the voltage, current or power of an input signal with the help of 

transistor by supplying the additional power from a separate source. The circuit details using an n-p-n 

transistor as a common emitter amplifier is shown in figure.   

 

 

 

 

 

 

 

 

 The input signal to be amplified is applied across the input circuit (base-emitter circuit). The input 

circuit is forward biased using a battery of e.m.f.  BBV  volt. The amplified output signal is taken across the 

load resistance RL in the output circuit (collector-emitter circuit). The output circuit is reverse biased using a 

battery of e.m,f. CCV  volt. According to Kirchhoff's junction law, emitter current (IE), base current (IB), and 

collector current (IC) are related as 

   IE = IB + IC  ---- (1) 

When current (IC) flows through the load resistance (RL) then,  

Output or collector voltage (V0) = Applied voltage (VCE) - Voltage drop across RL 

i.e.   LCCC RIVV 0   ----- (2) 

During positive half cycle of input signal, the forward bias of emitter-base junction increases. Due to 

increased forward bias, emitter current (IE) increases and hence according to equation (1), collector current 

(IC) also increases. Therefore, the voltage drop across RL (=ICRL) increases. According to equation (2), the 

collector voltage or output voltage (V0) decreases. Since collector is connected to the positive terminal of the 

battery (VCE) so decrease in V0 means that the collector voltage becomes less positive. In other words, 

amplified negative signal is obtained across the output. 

Similarly, during negative half cycle of input signal, the forward bias of emitter-base junction 

decreases. As a result of this, emitter current (IE) and hence collector current (IC) decreases. Therefore, the 

voltage drop across RL (=ICRL) also decreases. Hence according to equation (2), the output or collector voltage 

(V0) increases. Since collector is connected to the positive terminal of the battery (VCE) so increase in V0 

means that the collector voltage becomes more positive. Thus, an amplified positive signal is obtained across 

the output. 

Since, in common-emitter amplifier, the output voltage decreases with increasing input signal and 

increases with decreasing input signal, so both input and output signals are out of phase i.e. there is a phase 

difference of   between input and output signals. 

 

Current amplification factor (β):  

The ratio of change in collector current (ΔIC) to the change in base current (ΔIB) is known as base 

current amplification factor at constant collector emitter voltage i.e. 
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Voltage gain (AV):  
The ratio of change in the output voltage (ΔV0) to the change in the input voltage (ΔVi) is called 

voltage gain i.e.  
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Power gain (PV):  
The ratio of change in the output power (ΔP0) to the change in the input power (ΔPi) is called power 

gain i.e.  
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Transconductance (gm):  
The ratio of change in the output current (ΔI0) to the change in the input voltage (ΔVi), at constant 

output voltage (V0) is called transconductance i.e.  
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Its unit is 1  or siemen. 
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Types of transistor biasing: 
There are three types of transistor biasing techniques: 

1. Self Bias or Voltage Divider Bias or Emitter Resistance Bias Method.. 

2. Fixed Bias or Bas Resistor Method. 

3. Collector – Base feedback resistor or biasing with feedback resistor method.  
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Hybrid Parameter 
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