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BJT: Bipolar Junction Transistor
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BJT: Bipolar Junction Transistor
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BJT Configurations
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CE: Common Emitter
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CE: Transistor Model

7

B
Qn

E

C

��
���+

-

�&

�&�
+

-

Output Characteristic 

�&�

�& ��
���<S

a
tu

ra
ti
o

n

Cut-Off

�&�

�&

0.2'

(&�=>

'&��=>

?��=>

SOA: 
Safe 
Operatin
g Area

(�



1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

CE: Output Characteristic 
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Beta : Current Gain
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CB: Common Base
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Voltage Amplifier
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Biasing: VBE= cte
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Biasing: IB= cte
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Biasing: IB= cte
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Biasing: IE= cte
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Biasing: IE= cte
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Biasing: IE= cte
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Biasing: IE= cte
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Biasing: Example 01  
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Biasing: Example 02  
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Biasing: Example 03  
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Biasing: Example 04  
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Linear BJT Amplifier
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BJT Small Signal Model (h-π)
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Example 03 -CC
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Example 04 –Multi-stage Amplifier
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Example 05 –CE , CB, CC
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Example 05 –CE , CB, CC
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�^�� 4

5�
5� 6 qr�;

≅ 1

,� 4 �^�N 4
���N ⋅

���� ⋅
�^�� 4 �160

P��

P�� 4 qr! 4 2.5�
P^ 4 4� ∥ 4

� 6 qr�; 6 1	 4 63Ω

P^
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neglecting 

base 

current

CascodeAmplifier , CE-CB
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Some Notes:
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Summary
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�N
PN

P�
�QP&

�^�N 4
P&P� 6 qr; 6 1 6 PN

P�� 4 P� 6 qr; 6 1
P^ 4 P�

P^��� PN

P�

�^��� 4
P�P5 6 qr1 6 ; 6 P�

�^
P��

P�� 4 qr 6 P� 1 6 ;

P^

P^ 4 P� ∥ P5 6 qr1 6 ;

��� �QPN
P�

P&
P��

P��
P^

�^�N 4
�P&PN 6 qr; 6 1 6 P�

P�� 4 qr 6 P� 1 6 ;

P^ 4 P&



1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

?  VA
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��� PN

P�

�^��� 4
P�P5 6 qr1 6 ; 6 P�

�^P��

P�� 4 qr 6 P� 1 6 ;

P^

P^ 4 P� ∥ P5 6 qr1 6 ;

q̂ ��� PN

P� ∥ q̂ �^P��
P^

q̂ 4 ∞
�^��� 4

P� ∥ q̂P5 6 qr1 6 ; 6 P� ∥ q̂
P�� 4 qr 6 P� ∥ q̂ 1 6 ;

P^ 4 P� ∥ q̂ ∥ P5 6 qr1 6 ;
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Input / Output  Impedances
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