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Section 06 

Contents 
Generators 

Square, Sine, Triangle, Pulse Generators 
 
Converters 

AC/DC 
Analog/Digital 

 
Protection Circuits 

Voltage/Current Limiter 
Reverse Polarity 
ESD Protection 
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Contents 
Math Circuits 

General adders (mixers) 
Integrators, Differentiator 
Transfer Functions 

 
Filters 

Low/High Pass Filters 
Band Pass/Stop Filters 

Electrical & Computer Engineering King Abdulaziz University Slide 133 

Format 
1. Circuits Schematic 
2. Function 
3. Usage 
4. Design Equations 
5. Design Example 
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Note!! 
Some are Conceptual Designs 
 
Consider Ready‐Made IC’s available 
 
Or even PCBs 
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Op‐Amp 
Needs Dual Power Supply 
Multiple op‐amps in one IC 
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(1) Square Wave Generator 
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(2) Pulse Generator 
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(3) AC/DC Converter 
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Example 
design an AC/DC converter to: 

 
Produce 8.4 VDC 
Ripples 1% 
Diodes available VD=0.6V 
Maximum load expected 2kΩ 
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Clipping Protection 
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ESD Protection 
Simple Parallel Discharging Zener Diode 
Special Diodes for High speed Lines 

Electrical & Computer Engineering King Abdulaziz University Slide 142 



72 

Reverse Polarity Protection 
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optional 
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General Adder (Mixer) 
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Integrator 
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Differentiator 
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Filters 

Electrical & Computer Engineering King Abdulaziz University Slide 147 

Process Check 
What circuits did you face in your field? 
 
Do you need more details? 
 
Where to find more Designs? 
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