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A regulated power supply converts AC to a

stable DC output, ensuring consistency despite

input fluctuations. Also called a linear power

supply, it consists of various circuit blocks to

maintain a constant DC output from an AC input.

The basic building blocks of a regulated 

DC power supply are as follows: 

1. A step-down transformer

2. A rectifier 

3. A DC filter 

4. A regulator

Regulated power supply



Regulated power supply

A step-down transformer reduces AC mains 
voltage to the required level for the rectifier 
circuit.



Regulated power supply

A rectifier is a circuit with diodes that converts AC into pulsating DC. It transforms alternating
voltage or current into direct current. Key voltage measures include peak voltage, peak-to-
peak voltage, average voltage, and root-mean-square voltage. Peak and peak-to-peak
voltages are visible on plots, while average and RMS voltages are less apparent.

𝑉𝑠 𝑟𝑚𝑠 =
𝑉𝑠 𝑚𝑎𝑥
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𝑽𝒔 𝒎𝒂𝒙

𝑰𝑳 𝒎𝒆𝒂𝒏

𝒊𝒐

𝑽𝑳 𝒎𝒆𝒂𝒏

= 𝒗𝒔 −𝒗𝒐

𝑽𝒐 𝒓𝒎𝒔

𝑰𝒐 𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟏

𝑻
න
𝟎

𝑻

𝒇 𝒕 𝒅𝒕

One cycle
𝑽𝒐 𝒓𝒎𝒔 =

𝟏

𝑻
න
𝟎

𝑻

𝒇 𝒕 𝟐𝒅𝒕

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟏

𝟐𝝅
න
𝟎

𝝅

𝑽𝒔𝒎𝒂𝒙 𝑺𝒊𝒏𝜽𝒅𝜽

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝟐𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝒅𝜽

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝟐𝝅
. ȁ− cos𝜽

𝝅
𝟎

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝟐𝝅
. −(−𝟏 − 𝟏)

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝟐𝝅
. 𝟐

𝑽𝒐 𝒓𝒎𝒔 =
𝟏

𝟐𝝅
න
𝟎

𝝅

(𝑽𝒔𝒎𝒂𝒙 𝑺𝒊𝒏𝜽)𝟐𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝟐𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝟐𝒅𝜽

𝑺𝒊𝒏𝜽𝟐 =
𝟏

𝟐
(𝟏 − 𝑪𝒐𝒔𝟐𝜽)

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝝅

𝑰𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝑳 𝒎𝒆𝒂𝒏

𝑹

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
න
𝟎

𝝅𝟏

𝟐
(𝟏 − 𝑪𝒐𝒔𝟐𝜽) 𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
.
𝟏

𝟐
න
𝟎

𝝅

(𝟏 − 𝑪𝒐𝒔𝟐𝜽) 𝒅𝜽

Hint

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
.
𝟏

𝟐
. ฬ(𝜽 −

𝟏

𝟐
𝑺𝒊𝒏𝟐𝜽)

𝝅
𝟎

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
.
𝟏

𝟐
. (𝝅 −

𝟏

𝟐
𝑺𝒊𝒏𝟐𝝅 − [𝟎 −

𝟏

𝟐
𝑺𝒊𝒏𝟎])

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
.
𝝅

𝟐
𝑽𝒐 𝒓𝒎𝒔 =

𝑽𝒔𝒎𝒂𝒙𝟐

𝟒

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙

𝟐

𝑰𝒐 𝒓𝒎𝒔 =
𝑽𝒐 𝒓𝒎𝒔

𝐑

Single phase Half wave Rectifier



𝑹𝒊𝒑𝒑𝒍𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 , 𝑹𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝟐

− 𝟏.

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳𝒎𝒆𝒂𝒏

𝑹𝑭 = 𝑭𝑭𝟐 − 𝟏.

𝑹𝒆𝒄𝒕𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳𝒎𝒆𝒂𝒏𝑽𝑳𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔

𝑽𝑳𝒎𝒆𝒂𝒏 𝒐𝒓 𝑽𝒂𝒗 𝒐𝒓 𝑽𝑫𝑪



𝑽𝑳𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝝅

𝑰𝑳𝒎𝒆𝒂𝒏 =
𝑽𝑳𝒎𝒆𝒂𝒏

𝑹

𝑽𝑳𝒎𝒆𝒂𝒏 =
𝟏𝟓𝟎

𝝅

𝑰𝑳𝒎𝒆𝒂𝒏 =
𝟒𝟕. 𝟕

𝟏. 𝟑 𝑲

𝑽𝑳𝒎𝒆𝒂𝒏 = 𝟒𝟕. 𝟕 𝐕

𝑰𝑳𝒎𝒆𝒂𝒏 = 𝟑𝟔. 𝟕 𝒎𝑨

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙

𝟐

𝑰𝒐 𝒓𝒎𝒔 =
𝑽𝒐 𝒓𝒎𝒔

𝐑

𝑽𝒐 𝒓𝒎𝒔 =
𝟏𝟓𝟎

𝟐

𝑽𝒐 𝒓𝒎𝒔 = 𝟕𝟓 𝑽

𝑰𝒐 𝒓𝒎𝒔 =
𝟕𝟓

𝟏. 𝟑𝑲

𝑰𝒐 𝒓𝒎𝒔 = 𝟓𝟕. 𝟕 𝒎𝑨

𝑹𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝟐

− 𝟏.

𝑹𝑭 =
𝟕𝟓

𝟒𝟕. 𝟕

𝟐

− 𝟏.

𝑹𝑭 = 𝟏. 𝟐𝟏𝟑

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳 𝒎𝒆𝒂𝒏𝑽𝑳 𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝟑𝟔. 𝟕 × 𝟒𝟕. 𝟕

𝟓𝟕. 𝟕 × 𝟕𝟓

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
= 𝟒𝟎%

Ex1: For the 1-𝜑 half wave rectifier circuit shown in Figure below, 𝑅 = 1.3𝐾Ω, 𝑉𝑠 = 150 𝑠𝑖𝑛𝑤𝑡. 
Calculate 𝑉𝐿𝑚𝑒𝑎𝑛, 𝐼𝐿𝑚𝑒an , 𝑣𝑠𝑟.𝑚.𝑠 , 𝑣𝑜𝑟.𝑚.𝑠 , 𝑖𝑜𝑟.𝑚.𝑠 , 𝑓𝑜𝑟𝑚 𝑓𝑎𝑐𝑡𝑜𝑟 (𝐹𝐹)𝑎𝑛𝑑 𝑟𝑖𝑝𝑝𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑅𝐹).

Sol: اقالحل بعد الاشتق

𝑉𝑠 𝑟𝑚𝑠 =
𝑉𝑠 𝑚𝑎𝑥

2

𝑉𝑠 𝑟𝑚𝑠 =
150

2
= 106.06 𝑉

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝟕𝟓

𝟒𝟕. 𝟕
= 𝟏. 𝟓𝟕𝟐



𝑽𝒔 𝒎𝒂𝒙

𝑽𝑳 𝒎𝒆𝒂𝒏

𝑽𝒐 𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟏

𝑻
න
𝟎

𝑻

𝒇 𝒕 𝒅𝒕

One cycle
𝑽𝒐 𝒓𝒎𝒔 =

𝟏

𝑻
න
𝟎

𝑻

𝒇 𝒕 𝟐𝒅𝒕

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟏

𝟐𝝅
න
𝟎

𝝅

𝑽𝒔 𝒎𝒂𝒙 𝑺𝒊𝒏𝜽 × 𝟐𝒅𝜽

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟐𝑽𝒔𝒎𝒂𝒙

𝟐𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝒅𝜽

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝝅
. ȁ− cos𝜽

𝝅
𝟎

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝝅
. −(−𝟏 − 𝟏)

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝒔𝒎𝒂𝒙

𝝅
. 𝟐

𝑽𝒐 𝒓𝒎𝒔 =
𝟏

𝟐𝝅
න
𝟎

𝝅

(𝑽𝒔 𝒎𝒂𝒙 𝑺𝒊𝒏𝜽)𝟐 × 𝟐𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝟐𝑽𝒔𝒎𝒂𝒙𝟐

𝟐𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝟐𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
න
𝟎

𝝅

𝑺𝒊𝒏𝜽𝟐𝒅𝜽

𝑺𝒊𝒏𝜽𝟐 =
𝟏

𝟐
(𝟏 − 𝑪𝒐𝒔𝟐𝜽)

𝑽𝑳 𝒎𝒆𝒂𝒏 =
𝟐𝑽𝒔𝒎𝒂𝒙

𝝅

𝑰𝑳 𝒎𝒆𝒂𝒏 =
𝑽𝑳 𝒎𝒆𝒂𝒏

𝑹

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
න
𝟎

𝝅𝟏

𝟐
(𝟏 − 𝑪𝒐𝒔𝟐𝜽) 𝒅𝜽

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
.
𝟏

𝟐
න
𝟎

𝝅

(𝟏 − 𝑪𝒐𝒔𝟐𝜽) 𝒅𝜽

Hint

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
.
𝟏

𝟐
. ฬ(𝜽 −

𝟏

𝟐
𝑺𝒊𝒏𝟐𝜽)

𝝅
𝟎

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
.
𝟏

𝟐
. (𝝅 −

𝟏

𝟐
𝑺𝒊𝒏𝟐𝝅 − [𝟎 −

𝟏

𝟐
𝑺𝒊𝒏𝟎])

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙𝟐

𝝅
.
𝝅

𝟐
𝑽𝒐 𝒓𝒎𝒔 =

𝑽𝒔𝒎𝒂𝒙𝟐

𝟐

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙

𝟐

𝑰𝒐 𝒓𝒎𝒔 =
𝑽𝒐 𝒓𝒎𝒔

𝐑

Single phase Full wave Rectifier



𝑹𝒊𝒑𝒑𝒍𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 , 𝑹𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝟐

− 𝟏.

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳𝒎𝒆𝒂𝒏

𝑹𝑭 = 𝑭𝑭𝟐 − 𝟏.

𝑹𝒆𝒄𝒕𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳𝒎𝒆𝒂𝒏𝑽𝑳𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔

𝑽𝑳𝒎𝒆𝒂𝒏 𝒐𝒓 𝑽𝒂𝒗 𝒐𝒓 𝑽𝑫𝑪



𝑉𝑠 = 200𝑠𝑖𝑛𝑤𝑡. = 10𝐾Ω

𝑽𝑳𝒎𝒆𝒂𝒏 =
𝟐𝑽𝒔𝒎𝒂𝒙

𝝅

𝑰𝑳𝒎𝒆𝒂𝒏 =
𝑽𝑳𝒎𝒆𝒂𝒏

𝑹

𝑽𝑳𝒎𝒆𝒂𝒏 =
𝟐(𝟐𝟎𝟎)

𝝅

Ex2: For the 1-𝜑 full wave rectifier circuit shown in Figure below, 𝑅 = 10𝑘Ω, 𝑉𝑠𝑚𝑎𝑥 = 200 volt. Determine
𝑉𝐿𝑚𝑒𝑎𝑛, 𝐼𝐿𝑚𝑒𝑎𝑛 , 𝑣𝑜𝑟𝑚𝑠, 𝑖 𝑜𝑟𝑚𝑠, RF and rectifier efficiency.

𝑰𝑳𝒎𝒆𝒂𝒏 =
𝟏𝟐𝟕. 𝟑

𝟏𝟎 𝑲

𝑽𝑳𝒎𝒆𝒂𝒏 = 𝟏𝟐𝟕. 𝟑 𝑽

𝑰𝑳𝒎𝒆𝒂𝒏 = 𝟏𝟐. 𝟕𝟑𝒎𝑨

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙

𝟐

𝑰𝒐 𝒓𝒎𝒔 =
𝑽𝒐 𝒓𝒎𝒔

𝐑

𝑽𝒐 𝒓𝒎𝒔 =
𝟐𝟎𝟎

𝟐

𝑽𝒐 𝒓𝒎𝒔 = 𝟏𝟒𝟏. 𝟒 𝑽

𝑰𝒐 𝒓𝒎𝒔 =
𝟏𝟒𝟏. 𝟒

𝟏𝟎 𝑲

𝑰𝒐 𝒓𝒎𝒔 = 𝟏𝟒. 𝟏𝟒𝒎𝑨

𝑹𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳𝒎𝒆𝒂𝒏

𝟐

− 𝟏.

𝑹𝑭 =
𝟏𝟒𝟏. 𝟒

𝟏𝟐𝟕. 𝟑

𝟐

− 𝟏.

𝑹𝑭 = 𝟎. 𝟒𝟖

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳𝒎𝒆𝒂𝒏𝑽𝑳𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝟏𝟐. 𝟕𝟑 × 𝟏𝟐𝟕. 𝟑

𝟏𝟒. 𝟏𝟒 × 𝟏𝟒𝟏. 𝟒

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
= 𝟖𝟎%

Sol: اقالحل بعد الاشتق

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝑭𝒐𝒓𝒎 𝑭𝒂𝒄𝒕𝒐𝒓, 𝑭𝑭 =
𝟏𝟒𝟏. 𝟒

𝟏𝟐𝟕. 𝟑
= 𝟏. 𝟏𝟏



Comparison between half wave rectifier and full wave rectifier : Full wave rectifierHalf wave rectifier

𝑽𝒔 𝒓𝒎𝒔 =
𝑽𝒔 𝒎𝒂𝒙

𝟐
𝑽𝒔 𝒓𝒎𝒔 =

𝑽𝒔 𝒎𝒂𝒙

𝟐

𝑽𝑳𝒎𝒆𝒂𝒏 =
𝟐𝑽𝒔 𝒎𝒂𝒙

𝝅
𝑽𝑳𝒎𝒆𝒂𝒏 =

𝑽𝒔 𝒎𝒂𝒙

𝝅

𝑰𝑳𝒎𝒆𝒂𝒏 =
𝑽𝑳𝒎𝒆𝒂𝒏

𝑹
𝑰𝑳𝒎𝒆𝒂𝒏 =

𝑽𝑳𝒎𝒆𝒂𝒏

𝑹

𝑽𝒐 𝒓𝒎𝒔 =
𝑽𝒔𝒎𝒂𝒙

𝟐
𝑽𝒐 𝒓𝒎𝒔 =

𝑽𝒔𝒎𝒂𝒙

𝟐

𝑰𝒐 𝒓𝒎𝒔 =
𝑽𝒐 𝒓𝒎𝒔

𝐑
𝑰𝒐 𝒓𝒎𝒔 =

𝑽𝒐 𝒓𝒎𝒔

𝐑

𝑭𝑭 =
𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏
𝑭𝑭 =

𝑽𝒓𝒎𝒔

𝑽𝑳 𝒎𝒆𝒂𝒏

𝑹𝑭 = 𝑭𝑭𝟐 − 𝟏.𝑹𝑭 = 𝑭𝑭𝟐 − 𝟏.

𝜼 =
𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳 𝒎𝒆𝒂𝒏𝑽𝑳𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔
𝜼 =

𝑷𝒅𝒄

𝑷𝒂𝒄
=
𝑰𝑳 𝒎𝒆𝒂𝒏𝑽𝑳𝒎𝒆𝒂𝒏

𝑰𝒐 𝒓𝒎𝒔𝑽𝒐 𝒓𝒎𝒔

Summary


