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What is Half-wave rectifiers

Half-wave rectifiers transform AC voltage to DC voltage. A halfwave rectifier circuit uses only one diode for
the transformation.

A halfwave rectifier is defined as a type of rectifier that allows only one-half cycle of an AC voltage waveform
to pass while blocking the other half cycle. In this session, let us know in detail about the half-wave rectifier.
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DT-Empathize

Alternating current

1 signal entering the
rectifier.

2 Allows current flow
in one direction only.

3 Provides resistance
for current flow.

Load Resistor

23-01-2026 _ 4/17
23EET103- ELECTRIC CIRCUITS AND ELECTRON DEVICES /Mr.Haribabu.S./ SNSCT



Half Wave Rectifier Circuit DT-Empathize

&

BTy TIoNS

A half-wave rectifier is the simplest form of the rectifier and requires only one diode for the

construction of a halfwave rectifier circuit.
A halfwave rectifier circuit consists of three main components as follows:

A diode
A transformer
A resistive load

Given below is the half-wave rectifier diagram:

N
L~
Diode

Supply Qb | ’ Load

Primary J ‘L Secondary

Step-down Transformer
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Working of Half Wave Rectifier

In this section, let us understand how a half-wave
rectifier transforms AC into DC.

A high AC voltage is applied to the primary side of the
step-down transformer. The obtained secondary low voltage is
applied to the diode.

The diode is forward biased during the positive half
cycle of the AC voltage and reverse biased during the negative
half cycle.

The final output voltage waveform is as shown in the figure
below:

(Pulsatin
b= N g)

/\ /\ Diode /\ DC/O{M
. \/ a \ Load

Primary — L— Secondary
Transformer
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How It Works: Step-Step

| 1. Positive Hall-Cycle l | 1. Positive Mok i OPEN
: Powet lows
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| | ' -
| Diode

| 2 Negative Hall SHUT!

| 2 Negative Half: Door
{ Power is blocked
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DT-DEFINE

For better understanding, let us simplify the half-wave circuit by replacing the secondary transformer coils
with a voltage source as shown below:

BTy TIoNS

Diode

B

Load

<~> V. =Vsinwt

For the positive half cycle of the AC source voltage, the circuit effectively becomes as shown below in the diagram:

+
5 k=
<~> V. ol V
in T out
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DT-DEFINE

LB rITyTIONS

When the diode is forward biased, it acts as a closed switch. But, during the negative half cycle of
the AC source voltage, the equivalent circuit becomes as shown in the figure below

()

</
<

Load

in

When a diode is reverse biased, it acts as an open switch. Since no current can flow to the load, the output
voltage is equal to zero.
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Half Wave Rectifier Waveform

The halfwave rectifier waveform before and after rectification is shown below in the figure.
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Half Wave Rectifier Capacitor Filter IDEATE

The output waveform of a halfwave rectifier is a pulsating DC waveform. Filters in halfwave
rectifiers are used to transform the pulsating waveform into constant DC waveforms. A capacitor or an

inductor can be used as a filter.
The circuit diagram below shows how a capacitive filter is used with halfwave rectifier to
smoothen out a pulsating DC waveform into a constant DC waveform.

. N (Pulsating)
AC v DC Output

ANA "R AW
(VAR il

Primary —/
Transformer Voltage

Voltgre
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DT - Prototype
Applications of Half Wave Rectifier
Here are a few common applications of half wave rectifiers:
They are used for signal demodulation purpose
They are used for rectification applications
They are used for signal peak applications

Real-World Use: Simple Gadgets

Disadvantages of Half Wave Rectifier
Power loss —
Low output voltage

The output contains a lot of ripples

Basic Charger Mosquite
Repelunt
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RMS value of Half Wave Rectifier DT —Test

The RMS value of the load current for a half-wave rectifier is given by the formula:

I
Irms = %

Form factor of a Halfwave Rectifier

The form factor is the ratio between RMS value and average value and is given by the formula:

RMS Value
Average Value

Form Factor =
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. DT —Test e
Half Wave Rectifier Formula s >
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Ripple Factor of Half Wave Rectifier
Ripple factor determines how well a halfwave rectifier can convert AC voltage to DC voltage.
Ripple factor can be quantified using the following formula:

T = %.-flf

The ripple factor of a halfwave rectifier
Efficiency of Halfwave Rectifier

The efficiency of a halfwave rectifier is the ratio of output DC power to the input AC power.
The efficiency formula for halfwave rectifier is given as follows;

P
= Pac
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Definition > Tt (54
Circuit Components >
Resistive Load (RL)
Working Principles >
‘Capacitor Fiter (Optional)
Half-Wave Rectifier < Performance Parameters >
Fiters >
Ripple Factor (1.21)
Applcations >
Efficiency (Max 40.6%)
Disadvantages > Performance Parameters .
' RMS Value (Im/ 2)
Form Factor (RMS / Average)
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Quiz / Gamified Questions:

1.A diode in a half wave rectifier conducts during:
A) Positive half cycle

B) Negative half cycle

C) Both half cycles

D) None

(Correct: A)

1.Scenario: You have a small sensor circuit that requires 5V DC but your supply
IS 9V AC. You want a simple rectification solution. Would a half wave rectifier be
ideal? Why or why not?

1.Real-time: If the AC input is 10V RMS and the diode is ideal, calculate the
average DC output voltage.
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Assessment Q&A

Question Answer

Answer: Only positive half-cycle is passed - output is
pulsing, not constant DC Ripple factor = V(Vrms? -
Vdc?)/Vdc =1.21

1. Why is ripple factor of half wave rectifier
1.21 and not zero?

Answer: NO - Not practical Reasons (with icons): e
Efficiency only 40.6% - 60 W wasted as heat - diode will
burn e High ripple damages laptop battery & components
e Transformer core saturation due to DC component e
Needs at least full-wave + big filter capacitor

2. Can we use half wave rectifier for 100 W
laptop charger? Why/Why not?

Answer Revealed: Add one Electrolytic Capacitor across
load RL Diagram (before - after): e Left: Pulsating half-
wave output (jagged) e Right: Smooth DC after adding
1000 pF capacitor (almost flat line)

3. Curiosity Challenge: Design a circuit to get
smooth DC from half wave rectifier (Hint: Add
one component)
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