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CE Amplifier : Linear Region  

E

B

C
n

p

n

+

+

– – 

V BE V CE

n

p

n

V CB
C

B

E

Common Emitter

Active region 

V BE V CE

V CB

V BB
V RB

V RC V CC

Input Characteristics Output Characteristics

0.7V



BJT Topologies – 
DC Characteristics 5 Young Won Lim

08/04/2017

CE Amplifier : Saturation Region 
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CC Amplifier : Characteristic Curves
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CB Amplifier : Characteristic Curves
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Notations
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CE Amplifier : Phase Relationship
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CE Amplifier : Phase Relationship
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CC Amplifier : Phase Relationship
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CB Amplifier : Phase Relationship
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DC bias only circuits
DC + small AC 
AC only circuits
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BJT Amplifier Configurations

n p n
E

B

C

Common Base

n p n

B

Common Base

E

B

C

Common Emitter

n

p

n

E

B
C

Common Emitter

n

p

n

E

B

C

Common Collector

n

p

n

E

B

C

Common Collector

n

p

n

E C



BJT Topologies – 
AC Characteristics 16 Young Won Lim

08/04/2017

Basic BJT Configuration Circuits
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DC Bias 
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DC Bias + AC Small Signal
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AC Equivalent Circuits
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CB Amplifiers – DC Bias, AC Signal, Output Load
CE Amplifiers – DC Bias, AC Signal, Output Load
CC Amplifiers – DC Bias, AC Signal, Output Load
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Common Collector
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AC Equivalent Model
T-model
Pi-model

Input Impedance
Output Impedance 
Voltage Gain 
Current Gain 
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AC t & pi models 
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Input Impedance Zin
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Voltage Gain Av
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BJT Configuration Properties 
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BJT Configuration Properties (1)
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BJT Configuration Properties (2)
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BJT Configuration Properties

re '

RC

β re '

RC

β

β(re '+RE)

re '

1

CB : low CE : high CC : highZ
in
 

CC : lowZ
out CE : high CB : high

CC : unity CB : highCE : high RC /re ' RC /re '

CB : unity CE : high CC : high

A
v
 

A
i
 1 β

CB : low

CB : high

CB : high

CB : unity 

CE : high

CE : high

CE : high

CE : high

CC : high

CC : low

CC : unity

CC : high

re '

RC

RC /re '

1

β re '

RC

RC /re '

β

β(re '+r E)

re '

1

β

Z
in
 

Z
out

A
v
 

A
i
 

Common Base Common Emitter Common Collector



BJT Topologies – 
AC Characteristics 34 Young Won Lim

08/04/2017

BJT Configuration Properties
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BJT Configuration Properties
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AC Equivalent Circuits

Input Characteristic Curves
Output Characteristic Curves
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Storing Magnetic Energy
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