
Part I 
Lectures 1-7 

Diode Circuit Applications



The PN Junction Diode 

Basic Construction: 

Si
Ge

depletion region

Essential Characteristics: 

No Applied Bias (VD = 0 V): 

depletion region
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Reverse Bias (VD < 0 V): 

Is

Forward Bias (VD > 0 V):

I-V Characteristic Carve and Current Equation:

Forward-bias region 

 Reverse-bias region

 Reverse-breakdown region
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Resistance Levels: 

1. DC or Static Resistance:
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3. Average AC Resistance:
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Equivalent Circuits (Models): 

1. Piecewise-Linear Model:

2. Simplified Model:
Rnetwork rav(F)

rav(R) ID

3. Ideal Model:
Enetwork VT Rnetwork rav(F) VD

rav(R) ID
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Load-Line Analysis: 
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Example 1-1:
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Exercises:
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Diode Switching Circuits 

Basic Concepts: 

a diode is forward biased only if its anode is positive with respect to its cathode

Logic Gates: 

OR Gate: 

VA VB D1 D2 Vo

AND Gate: 

VA VB D1 D2 Vo

a diode is forward biased only if its anode is positive with respect to its cathode
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Example 2-1: 
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D1 D3 V
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D2 D4 D1 D3
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Exercises: 
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1. No pulses at either A or B,
2. A 30 V positive pulse at A or B, and
3. Positive pulses (30 V) at both A and B.
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Diode Clipping Circuits 

Basic Definition: 
clippers limiters selectors

positive negative

series parallel

Example 3-1: 
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Example 3-2: 
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Summary:
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Example 3-3: 
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Example 3-4: 

V i R Vd E1 i R Vd E2tr d trV d

Vtr trV
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Example 3-5: 
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Exercises: 
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