
EE 230
Lecture 30

Nonlinear Circuits and Nonlinear Devices
– Diode
– BJT
– MOSFET



Quiz 18

If a diode has a value of IS=1E-14A and the diode voltage is .65V, what will be 
the diode current if operating at T=300K?
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Quiz 18

If a diode has a value of IS=1E-14A and the diode voltage is .65V, what will be 
the diode current if operating at T=300K?
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Solution:



The Real  Electronics World
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Review from Last Time:



The Diode 
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Review from Last Time:



Types of Diodes
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Review from Last Time:
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Review from Last Time:



Diode equation (silicon pn junction diodes) 

Diode Characteristics
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Widely Used Piecewise Linear Model
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Review from Last Time:



A more accurate approximation to the diode equation

Diode Characteristics
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More accurate pn junction
diode model:

Review from Last Time:
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Piecewise Linear Model 

Equivalent Circuit

A more accurate approximation to the diode equation
Review from Last Time:



Diode rectifier circuit
VOUT

VIN

Performance Limitations of Diode Rectifier Circuit

ID

VD

shift in break point



Diode rectifier circuit

If VIN=VMsinωt

Serves as a rectifier – very useful function !

Review from Last Time:



Diode rectifier circuit

Performance Limitations of Diode Rectifier Circuit
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Diode rectifier circuit

Performance Limitations of Diode Rectifier Circuit
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Consider VIN=VMsinωt for    VM=50V, VM=1V and VM=0.5V
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Performance Limitations of Diode Rectifier Circuit

Consider VIN=VMsinωt for    VM=50V, VM=1V and VM=0.5V

Desired output:



Performance Limitations of Diode Rectifier Circuit

Consider VIN=VMsinωt for    VM=50V, VM=1V and VM=0.5V

If VM=50V, the 0.6V drop causes very little degradation in performance

If VM=1V, the 0.6V drop causes dramatic  degradation in performance

Amplitude shift and duty cycle degradation



Performance Limitations of Diode Rectifier Circuit

Consider VIN=VMsinωt for    VM=50V, VM=1V and VM=0.5V

If VM=0.5V, the 0.6V drop provides no output !  


































