
Microelectronics: Devices to Circuits
BJT: Operation in active mode, circuit symbol and conventions

SUDEB DASGUPTA
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

1



2

Common-emitter configuration 

Fig.4.  common emitter configuration 
Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Fig.5.An npn transistor in common –emitter configuration Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 
Fourth edition
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 Emitter is common connection.
The power supply voltage must be large to keep B-C junction 
reversed biased.
The base current established by      and       .
If        =0 , the B-E junction will have zero applied bias, base 
current and collector current will be zero, this implies cutoff 
condition.
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Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 
Fourth edition
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The collector current  is a fraction α of the emitter current.
The base current is a fraction 1/β of the collector current.
If β>>1, then approx α=1           .

Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 
Fourth edition
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Common-base configuration 

Fig.6.  common base configuration Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 
Fourth edition
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Common-collector configuration 

Fig.7.  common -collector configuration Source: Electronics Devices and circuit Theory, Robert  L. Boylested, 
Eleventh edition
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Circuit Symbol and convention

Fig.8. pnp and npn transistor block diagram and symbol
Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 

Fourth edition



9

Recapitulation

Source: Microelectronics Circuit Analysis and Design  Donald A. Neamen, 
Fourth edition
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Thank You


