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By Dr. Sanjay Vidhyadharan



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

2

Rectifiers
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Basics of Semiconductors
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Basics of Semiconductors

N Dopant- Phosphorus P Dopant- Boron
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Diode Characteristics
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Diode Characteristics
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Half-Wave Rectifier

𝐼𝑟𝑚𝑠 =
𝑉𝑚

2𝑅
𝐼𝐷𝐶 =

𝑉𝑚

𝜋𝑅
𝐼𝑀𝐴𝑋 =

𝑉𝑚

𝑅 𝑃𝑒𝑎𝑘 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑃𝐼𝑉 = 𝑉𝑚

𝑉𝐷𝐶 = 𝑉𝑎𝑣𝑔 = 0.318 𝑉𝑚



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

8

Half-Wave Rectifier
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Half-Wave Rectifier
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Half-Wave Rectifier
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Half-Wave Rectifier

𝑅𝑒𝑐𝑡𝑖𝑓𝑖𝑒𝑟 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦, 𝜂 =
𝐷𝐶 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟

𝐼𝑛𝑝𝑢𝑡 𝐴𝐶 𝑝𝑜𝑤𝑒𝑟

𝐷𝐶 𝑜𝑢𝑡𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟 𝑃𝑑𝑐 = 𝐼2
𝑑𝑐 ∗ 𝑅𝐿 =

𝐼𝑚

𝜋

2

∗ 𝑅𝐿

𝐴𝐶 𝐼𝑛𝑝𝑢𝑡 𝑃𝑜𝑤𝑒𝑟 𝑃𝑎𝑐 = 𝐼2
𝑟𝑚𝑠 𝑟𝑓 + 𝑅𝐿 =

𝐼𝑚

2

2

∗ 𝑟𝑓 + 𝑅𝐿

𝜂 =
4

𝜋2 𝑟
𝑓
+𝑅𝐿
𝑅𝐿

=
0.406

1+
𝑟

𝑓

𝑅
𝐿

≃ 0.406

Maximum rectifier efficiency = 40.6%. 

This means only 40.6% of the input AC power is converted into DC power.
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Full-Wave Rectifier

𝑃𝑒𝑎𝑘 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑃𝐼𝑉 = 2 𝑉𝑚
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Full-Wave Rectifier

𝐼𝑟𝑚𝑠 =
𝑉𝑚

√2𝑅
𝐼𝐷𝐶 =

2𝑉𝑚

𝜋𝑅
𝐼𝑀𝐴𝑋 =

𝑉𝑚

𝑅
𝑷𝒆𝒂𝒌 𝑰𝒏𝒗𝒆𝒓𝒔𝒆 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 𝑷𝑰𝑽 = 𝟐𝑽𝒎

𝑉𝐷𝐶 = 𝑉𝑎𝑣𝑔 = 0.64 𝑉𝑚
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Full-Wave Rectifier

𝐹𝑜𝑟𝑚 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝑉

𝑟𝑚𝑠

𝑉
𝑎𝑣𝑔

= 
ൗ𝑉

𝑚
√2

Τ2𝑉
𝑚 𝜋

= 
𝜋

2√2
= 1.11

.

Efficiency of an ideal Full Wave Rectifier Circuit is = 81.2%
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Bridge Rectifier
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Bridge Rectifier

𝑷𝒆𝒂𝒌 𝑰𝒏𝒗𝒆𝒓𝒔𝒆 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 𝑷𝑰𝑽 = 𝑽𝒎
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Bridge Rectifier

𝑷𝒆𝒂𝒌 𝑰𝒏𝒗𝒆𝒓𝒔𝒆 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 𝑷𝑰𝑽 = 𝑽𝒎
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Parameters Half-Wave Rectifiers Full-Wave Rectifiers

Rectification Efficiency 40.6% 81.2%

Ripple Factor 1.21 0.482

Voltage Regulation Good Better

Fundamental frequency 
of ripple 

Equal to Supply 
Frequency, f

Double of Supply Frequency, 2f

Form Factor 1.57 1.11

Peak Factor 2 1.414

Number of diodes Only 1 2  (4 in case of bridge rectifier)

Peak Inverse Voltage Vs 2 Vs / (Vs for Bridge)

DC Output Voltage Imax/π RL 2/π RL Imax

Comparison Of Rectifiers
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Peak Rectifier
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Peak Rectifier
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Peak Rectifier
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Peak Rectifier
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Practical Diode Specifications

1N4007 Characteristics:

•Maximum Recurrent Peak Reverse Voltage 1000V

•Maximum RMS Voltage 700V

•Maximum DC Blocking Voltage 1000V

•Average Forward Current: 1.0A

•Peak Forward Surge Current: 30A

•Maximum Instantaneous Forward Voltage: 1.0V

•Maximum DC Reverse Current At Rated DC Blocking Voltage: 5.0µA @ 25°C

•Typical Junction Capacitance: 15pF

•Typical Reverse Recovery Time: 2.0us

•Operating Temperature: -55°C ~ 150°C
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Practical Diode Specifications

VS-95PF80
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Thank you


