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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
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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

14

+

-

�I
�&
P&

�Q
+

-

'&&
(� 4 (#
(& 4 ;(�

�5

(#∞

+

-

�I
�&
P&

�Q
+

-

'&&

∞

�5

P� (� 4 '&& � '��P�

(& 4 12, ; 4 100
(# 4 10+,

→ P& ~	5UΩ

'&& 4 10'

For max swing: '&~	5'
→ P& ~	9.7UΩFor max gain: '&~	0.3'

→ 	P�4 930UΩ'&& 4 10'
(& 4 12,

What is the problem?

Replace it with transistor with ; 4 250
(& 4 2.52, '&� 4 10 � 5 Y 2.5 4 �2.5 Z '&�N=�



1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

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  

20

(′�
3.9(′� 6 0.7 4 5.6�0.9 � (′�; "

Q1

Q2

4.7kΩ

5.6kΩ 3.9kΩ

56kΩ 3.3kΩ

150kΩ

15V ;� 4 ;� 4 100 '��ab 4 0.7
<� <�

(& [mA]

'&� [V]
4'

0.072,

3.3'
12,

9.4' 10.1'
1.262,

1.262,
5.9'

0.012,
1 1.26
6.1 4.2

Q1

41kΩ

150||564.08

3.3kΩ

(�

(�/;

KVL

5.6kΩ

15V

(� 4 4.08
3.3 6 40.8/101 4 0.912,

3'

Q2

3.9kΩ

15V

4.7kΩ

(′�/;
0.9

(′� 4 1.132,

9.89'

KVL

10.59'
5.31'



1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

Biasing: Example 02  
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Biasing: Example 03  
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Biasing: Example 04  

23

;� 4 ;� 4 100 '��ab 4 0.7
<� <�

(& [mA]

'&� [V]

1.1 1.1
1.5 3.11

Vcc=10V

Q2

3.9 kΩ

18 kΩ

Q1

1 kΩ

1.8'0.12, 15 kΩ

68 kΩ

P
3.3'

1.1'
1.12,

2.6'
5.71'

P 4 8.2	UΩ
Find bias points if 

Q2

8.2 kΩ

P

2.6'
3.3'

'�� 4 10'

0.2'

'&�� 4 10 � 1.1 Y 8.2 � 2.64 �1.62
2.8' 0.882, <� <�

(& [mA]

'&� [V]

1.1 0.88
1.5 0.2



1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

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 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 �1
���� 4 6p� 4� ∥ �qr� 6 ;5�" 4 160
�^�� 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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<�	
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�^�� 4
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Some Notes:
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qr p��r q#�r+
-

E

B
C

qr p��r q#�r+
-

E

B C

qr p��r q#�r+
-

E

B C
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-
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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&
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?  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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