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The theme of this presentation is an inspiration from the one used in S2 Department of Chalmers University of Technology, Gothenburg, Sweden.

Previous Lecture

• Important Amplifier Parameters using Two Port System

– Voltage Gain.

– Current Gain.

• re Equivalent Model for

– Common Base Configuration.
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Session Overview
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Topic
re Model for Common Base, Common Emitter & Common 

Collector configurations.

Concepts re model for Common Base & Common Emitter

Recommended

Reading
Section 7.5 of [1]

Keywords re Model, Common Base, Common Emitter.

Common Base Configuration 

• A pnp transistor is employed to

derive the re model for common

base configuration.

• It is depicted in a way to replicate

the two port network.

• The forward biased pn junction is

replaced by a diode.

• A current source is connected in

order to represent the collector

current Ic.

• AC resistance of diode can be 

determined by

• rac = 26mV/ID.     re= 26mV/IE
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Common Base Configuration 
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Common Base Configuration 

• Input Impedance, Zi = re.

– Typical Values are 1 - 50Ω.

• Output Impedance, Zo≅∞Ω.
– Set input to zero

– Ie = 0A, Ic= αIe = 0A.

– Typical value: Mega Ohms.

• For common base configuration

– Input Impedance= Small.

– Output Impedance= Large.

• Current Gain, Ai= Io/Ii = -Ic/Ie

=-αIe/Ie = - α ≅ -1

• Voltage Gain, Av = RL/re
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Common Base Configuration 

• Example 7.4(Boylestad): For

the given common base

configuration with IE=4mA, α=

0.98, ac signal of 2 mV applied

between base and emitter

terminals, determine

• Input Impedance.

• Voltage Gain with RL= 0.56kΩ.

• Output Impedance.

• Current Gain.
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Common Emitter Configuration 

• Input Terminals: Base and Emitter.

• Output Terminals: Collector and
Emitter.

• Emitter is common to both the
input and the output.

• According to the re equivalent
model, a diode is connected
between the base and emitter
while a current source is connected
between the collector and base
terminals.

• Ib is the input current and Ic is the
output current.
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Common Emitter Configuration 

• Ib, Ic= βIb, Ie≅ βIb.

• Input Impedance

– Zi≅ βre

• Typical Values ?
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