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 8.1 Introduction  
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Block Diagram of a typical power supply 
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8.2 General Filter Considerations 
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Voltage Regulation 
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8.3 Capacitor Filter 

Simple Capacitor Filter 
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Simple Capacitor Filter 
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Simple Capacitor Filter 

Effect of Load RL 



  

SPU 9 

Simple Capacitor Filter 

Effect of Load RL  : Vm=Vdc if RL=∞ 
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Output Waveform Times 
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Diode Conduction Period and Peak Diode Current 
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Diode Conduction Period and Peak Diode Current 
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8.4 RC Filter 
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 Full-wave rectifier and RC filter circuit 
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AC and DC Operation of RC Filter 
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AC and DC Operation of RC Filter 
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  Series regulator block diagram 

8.5 Discrete Transistor Voltage Regulation 
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   Series regulator circuit 

 VO increase     VBE decrease    less IL   VO decrease  
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 Improved Series regulator circuit 

Vo=(Vz+VBE2)(R1+R2)/R2  
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Op-amp series regulator circuit 

Vo=(1+R1/R2)VZ  
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 Current-limiting voltage regulator 

Current Limiting Action: Q2+RSC 
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 Block diagram of shunt voltage regulator 
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Transistor shunt voltage regulator 

VL=VZ+VBE 
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Improved shunt voltage regulator 

VL=VZ+VBE1 +VBE2  
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Shunt voltage regulator using op-amp 
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Block representation of three-terminal voltage regulator 
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8.6 IC Voltage Regulators 
 

Reference Source + Comparator Amp + Control Device + Overload Protection  
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A +12 V power supply 



Specification 
data-sheet of 
voltage regulator 
ICs 
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IC VO 
(V) 

Min.Vi 
(V) 

7805 +5 7.3 

7806 +6 8.3 

7808 +8 10.5 

7810 +10 12.5 
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A +5-V power supply   

 Calculate Vimin= Vdc- Vr(p) , when IL = 400 mA ?  
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Connection of LM317 adjustable-voltage regulator 
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Positive adjustable-voltage regulator Example  

Determine the regulated Vo ?  
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Block diagram of chopper power supply 

8.7 Applications 



Battery charger circuits: (a) Single charging circuit; (b) typical 
NiCad charging circuit 
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(a) 

(b) 
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Calculate Vo ?  
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Calculate the ILmax to maintain regulated Vo  


