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Week2 Electronics1
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KVL , KCL 
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Source Transformation
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Replacement Theorem

4

+

-

+

-



Thevenin / Norton Equivalent
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Thevenin / Norton Equivalent
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Amplifier
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Audio Amplifier:

Output voltage of a sensor Amplifier Process

2-port Network



Amplifier
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Ideal amplifier

Note: There is a difference 
between Amplifier and 
Transformer

?Where is the source 
of this extra power?



Amplifier - Efficiency
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Conservation of energy:

𝑙𝑜𝑎𝑑
𝑖𝑛

Efficiency



Efficiency : Example
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𝑙𝑜𝑎𝑑
𝑖𝑛



Non-ideal Amplifier
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± ±rail-to-rail OpAmp

Output 
voltage 
swing

Input voltage swing for 
linear amplification

You have heard distortion in 
Audio amplifier!

distortion



Nonlinear Transfer Function
Biasing
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bias point



Nonlinear Transfer Function
Biasing
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VCC=10V
Coupling Capacitance



Summary
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KVL, KCL: voltage division

Replacement Theorem

Source Transformation

Thevenin / Norton Equivalent

Amplifier, ideal / non-ideal   

Amplifier - Efficiency

Nonlinear Transfer Function
Biasing

Output voltage swing


