
Marwari college Darbhanga 

Subject---physics ( Hons) 

Class :- B.Sc. part 2 

Paper----04 ; Group – B 

Topic--- Basic Electronics ( characteristics of BJT in common 

Emitter Configuration) 

Lacture series---05 

 

                                              By:- Dr. Sony Kumari,  

                                                     Assistant professor 

                                                  Marwari college Darbhanga 

                                            

 

 

 

 

Characteristics of BJT in common Emitter Configuration 

 

 

                Characteristics of BJT 

 



Transistors are three terminal active devices made 
from different semiconductor materials that can act 
as either an insulator or a conductor by the 
application of a small signal voltage. The transistor’s 
ability to change between these two states enables it 
to have two basic functions: “switching” (digital 
electronics) or “amplification” (analogue electronics). 
Then bipolar transistors have the ability to operate 
within three different regions: 

• Active Region   –   the transistor operates as an 

amplifier and Ic = β*Ib 

• Saturation   –   the transistor is “Fully-ON” 

operating as a switch and Ic = I(saturation) 

• Cut-off   –   the transistor is “Fully-OFF” 

operating as a switch and Ic = 0 

 

 

Bipolar Transistor Configurations 

As the Bipolar Transistor is a three terminal device, 
there are basically three possible ways to connect it 
within an electronic circuit with one terminal being 
common to both the input and output. Each method 
of connection responding differently to its input 
signal within a circuit as the static characteristics of 
the transistor vary with each circuit arrangement. 



• Common Base Configuration   –   has Voltage 

Gain but no Current Gain. 

• Common Emitter Configuration   –   has both 

Current and Voltage Gain. 

• Common Collector Configuration   –   has 

Current Gain but no Voltage Gain. 

 

The Common Emitter (CE) Configuration 

In the Common Emitter or grounded emitter 
configuration, the input signal is applied between the 
base and the emitter, while the output is taken from 
between the collector and the emitter as shown. This 
type of configuration is the most commonly used 
circuit for transistor based amplifiers and which 
represents the “normal” method of bipolar transistor 
connection. 

The common emitter amplifier configuration 
produces the highest current and power gain of all 
the three bipolar transistor configurations. This is 
mainly because the input impedance is LOW as it is 
connected to a forward biased PN-junction, while the 
output impedance is HIGH as it is taken from a 
reverse biased PN-junction. 



The Common Emitter Amplifier Circuit 

 

In this type of configuration, the current flowing out 
of the transistor must be equal to the currents 
flowing into the transistor as the emitter current is 
given as Ie = Ic + Ib. 

As the load resistance ( RL ) is connected in series 
with the collector, the current gain of the common 
emitter transistor configuration is quite large as it is 
the ratio of Ic/Ib. A transistors current gain is given 
the Greek symbol of Beta, ( β ). 

As the emitter current for a common emitter 
configuration is defined as Ie = Ic + Ib, the ratio 
of Ic/Ie is called Alpha, given the Greek symbol of α. 
Note: that the value of Alpha will always be less than 
unity. 

Since the electrical relationship between these three 
currents, Ib, Ic and Ie is determined by the physical 
construction of the transistor itself, any small change 
in the base current ( Ib ), will result in a much larger 
change in the collector current ( Ic ). 



Then, small changes in current flowing in the base 
will thus control the current in the emitter-collector 
circuit. Typically, Beta has a value between 20 and 
200 for most general purpose transistors. So if a 
transistor has a Beta value of say 100, then one 
electron will flow from the base terminal for every 
100 electrons flowing between the emitter-collector 
terminal. 

By combining the expressions for 
both Alpha, α and Beta, β the mathematical 
relationship between these parameters and 
therefore the current gain of the transistor can be 
given as: 

 

 

Where: “Ic” is the current flowing into the collector 
terminal, “Ib” is the current flowing into the base 
terminal and “Ie” is the current flowing out of the 
emitter terminal. 



Then to summarise a little. This type of bipolar 
transistor configuration has a greater input 
impedance, current and power gain than that of the 
common base configuration but its voltage gain is 
much lower. The common emitter configuration is an 
inverting amplifier circuit. This means that the 
resulting output signal has a 180o phase-shift with 
regards to the input voltage signal. 
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