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half wave rectifier
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Dc Power Supply

 All electronic circuits and systems require a stable source of dc voltage and 

current ( or dc power) to operate correctly. 
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 The basic power supply consists of a transformer, rectifier, filter, and a regulator. 

 Transformer: Used to increase or decrease the amplitude of the line voltage

𝑽𝟐 𝒕 =
𝟏

𝒏
𝑽𝟏

𝑖2 𝑡 = 𝑛 𝑖1 𝑡
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Dc Power Supply

 Rectifier: used to convert the ac voltage (zero- average value) into 

either positive and negative pulsating dc. 

 1) Half- Wave Rectifier 

 𝑽𝒊 𝒕 =
𝑽𝒔 𝒕

𝒏

 A) when 𝑽𝒊 𝒕 > 𝟎 , Diode is on (short circuit) 

∴ 𝑽𝒐 𝒕 = 𝑽𝒊 𝒕

∴ 𝑽𝑫 𝒕 = 𝟎

𝑉𝑠(𝑡) 
ideal +

-

𝑅𝐿  𝑉𝑜(𝑡) 

n:1

𝑉𝑖(𝑡) 
ideal +

-

𝑅𝐿  𝑉𝑜(𝑡) 



B) when 𝑽𝒊 𝒕 < 𝟎 , Diode is off (open circuit)
𝑉𝑖(𝑡) 

ideal +

-

𝑅𝐿  𝑉𝑜(𝑡) 

+

-

+ -VD(t)

∴ 𝑽𝒐 𝒕 = 𝟎
∴ 𝑽𝑫 𝒕 = 𝑽𝒊 𝒕



𝑉𝑚



𝑽𝒐,𝒂𝒗 =
𝟏

𝑻
 𝟎
𝑻
𝑽𝒐 𝒕 𝒅𝒕

=
𝑽𝒎

𝟐𝝅
 𝟎
𝝅
𝐬𝐢𝐧𝜽 𝒅 𝜽

𝑽𝒐,𝒂𝒗 =
𝑽𝒎

𝝅

𝐓 = 𝑻𝒐

𝒇 = 𝒇𝒐

 𝒊𝑫 𝒕 ,𝒂𝒗 =
𝑽𝒎

𝝅𝑹𝑳

2π π 
T

To



Important Electrical Ratings 

 𝐼𝐹𝑀 = Maximum Forward Current

 𝐼𝐹𝑀 = Maximum average current that can safely be sustained by the 
diode when it is forward biased

 𝑉𝑅𝑀 = Maximum Reverse Voltage

 𝑉𝑅𝑀 = Maximum voltage that can be applied to the diode in the 
Reverse bias polarity before voltage break down occur 

 PIV ≡ Peak Inverse Voltage 

 PIV = 𝑉𝑅𝑀

.



 ∴ For the have-wave rectifier 

𝑽𝒐,𝒂𝒗 =
𝑽𝒎

𝝅

𝑰𝑭𝑴 =
𝑽𝒎

𝝅𝑹𝑳

PIV = −𝑽𝒎 Prove ????

 𝑽𝑫 𝒕 = 𝑽𝒊 𝒕 < 𝟎

𝑽𝑫 𝒕 ,𝒎𝒂𝒙 = −𝑽𝒎

+

-

+ -VD(t)

When 𝑽𝒊 𝒕 < 𝟎 , Diode is off 

To calculate PIV



Full-Wave Rectifier 

 A) Center-tapped transformer full-wave Rectifier

 𝑉𝐴 , 𝑉𝐵 have the same amplitude 

but 180° out of phase

𝑽𝑨 𝒕 = 
𝟏

𝒏
𝑽𝒔 𝒕

𝑽𝑩 𝒕 = -
𝟏

𝒏
𝑽𝒔 𝒕

𝑽𝑨 𝒕 = − 𝑽𝑩 𝒕

𝑫𝟏 and 𝑫𝟐 are ideal 



Simplified Circuit

 𝑽𝒐 𝒕 = 𝑽𝑨 𝒕

DC

D1

D2

DC

+

-

 1) when 𝑽𝒔 𝒕 > 𝟎

𝑽𝑨 𝒕 > 𝟎 ,   𝑫𝟏is on

𝑽𝑩 𝒕 < 𝟎 ,   𝑫𝟐is off

DC

D1

DC

+

-
+     -

𝑫𝟏 and 𝑫𝟐 are ideal 



 2) when 𝑽𝒔 𝒕 < 𝟎

𝑽𝑨 < 𝟎 ; 𝑫𝟏 is off

𝑽𝑩 > 𝟎 ; 𝑫𝟐 is on

 ∴ 𝑽𝒐 𝒕 = 𝑽𝑩(𝒕) > 𝟎

DC

DC

+

-

+     -

D2

For a complete cycle of 𝑽𝒔 𝒕
2π π 

T



To calculate PIV

DC

D1

DC

+

-
+     -

𝑽𝑨 𝒕 > 𝟎 ,   𝑫𝟏is on

𝑽𝑩 𝒕 < 𝟎 ,   𝑫𝟐is off

𝑽𝑫𝟐 𝒕 = 𝑽𝑩 𝒕 − 𝑽𝑨 𝒕
𝑽𝑫𝟐 𝒕 ,𝒎𝒂𝒙 = −𝑽𝒎 − 𝑽𝒎
𝑽𝑫𝟐 𝒕 ,𝒎𝒂𝒙 = −𝟐𝑽𝒎
∴ PIV = −𝟐𝑽𝒎



 𝑽𝒐,𝒂𝒗 =
𝟐𝑽𝒎

𝝅

 PIV = −𝟐𝑽𝒎

 𝐓 =
𝟏

𝟐
𝑻𝒐

 𝒇 = 𝟐 𝒇𝒐

2π π 
T

Diodes currents



If the diodes have Vk


