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Audio Amplifier:

Output voltage of a sensor Amplifier Process

2-port Network

��� ���� ��� ����

1. Lab

2. Power

3. Ser/Parl

4. Small sig.

5. Applic

Amplifier

4

��� ����

���

������� ��
���� 	 
������� ����

����

���

Ideal amplifier

	
�

������

���
��� ����

�� ����

� 
�


� ≜ ������� → 10 log�� 
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� ≜ ������� → 20 log�� 
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� ≜ ������� 		→ 20 log�� 
� 			��		��Note: There is a difference between 

Amplifier and Transformer

? Where is the source of this extra power?
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 "� �&'(���� 
� 	 9 	 19.1)7

"�,�	 	 910"
%�	 	 9.5;
 %� 	 9.5;

��� 	 1< sin@A ���� 	 9< sin@A
��� 	 0.1BC sin@A �� 	 1DE

���� 	 ������ 	 9BC sin@A 
� 	 ������� 	 90 	 39.1)7

�-�0) 	 ��FB+��FB+ 	 9 � 9
B

2 2 	 40.5BG
��� 	 ��FB+��FB+ 	 1 � 0.1

B
2 2 	 0.05BG


� 	 810 	 29.1)7

�)* 	 10 � 9.5 � 2 	 0.05BG
�)�++ 	 �)* / ���  �-�0) 	 149.6BG

2 	 �-�0)�)* � 100% 	 21.3%
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Input voltage swing for 

linear amplification
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You have heard distortion in 

Audio amplifier!

distortion
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Biasing
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Coupling Capacitance
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Open circuit: 
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<\ open circuit voltage gain 
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Short  circuit: 
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Voltage 

Amplifier

Current 

Amplifier

Trance-Conductance

Amplifier

Trance-Resistance

Amplifier �B 	 "������ Y�OPQR�
open circuit Trans-resistance

kB 	 ����"�� Y<OPQR�
short circuit Trans-conductance


_+ 	 ������� Y<OPQR�
short circuit current gain


<� 	 "���"�� Y�OPQR�
open circuit voltage gain
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Practical Consideration:

Input / Output Resistance
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Point: You need to make sure circuit is in 

its linear operation regime
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