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Why?

In digital circuits, an adder—subtractor is a circuit that iIs capable of

adding or subtracting numbers
A circuit that does adding or subtracting depends on a control signal.

1 It 1s also possible to construct a circuit that performs both addition

and subtraction at the same time.

JThe Subtract or also called a differential amplifier, uses both the
Inverting and non-inverting inputs to produce an output signal which

IS the difference between the two Input voltages V1 and V2.
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RECTIFIER

» An electronic circuit, which produces either DC signal or a pulsated

DC signal, when an AC signal is applied to it is called as a rectifier

Types of Rectifiers
Two types:
»Half wave rectifier

> Full wave rectifier
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Half wave Rectifier

A half wave rectifier Is a rectifier that produces positive half
cycles at the output for one half cycle of the Iinput and zero output
for the other half cycle of the Input

N/ ¥

-
T

21/1/2025 Op-Amp using diodes /23ECB202-LIC/Mrs.K.Suriya/Assistant Professor/ECE/SNSCT 4/14



LLTTITITIONS

» An Inverting amplifier, with two diodes D, and D, in addition

»>If the Input resistance are unequal then the circuit become a
differential amplifier

»For the positive half cycle of the sinusoidal input, the output of the
op-amp will be negative

» Hence, diode D, will be forward biased.

»When diode D, Is in forward bias, output voltage of the op-amp
will be -0.7 V

» S0, diode D, will be reverse biased. Hence, the output voltage of

the above circuit 1s zero volts
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LLTTITITIONS

dThere i1s no (zero) output of half wave rectifier for the positive half

cycle of a sinusoidal input

dFor the negative half cycle of sinusoidal input, the output of the op-

am
J

0 wWill be positive

Hence, the diodes D, and D, will be reverse biased and forward

biased respectively

1So, the output voltage of above circuit will be

Vo=(Rf R1)V:

dTherefore, the output of a half wave rectifier will be a positive half

cycle for a negative half cycle of the sinusoidal input Wave forms
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Waveform

he Input and output waveforms of a half wave rectifier are
shown in the following figure

Sinusoidal Input Signal
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Activity

In class activity
Students should make the correct shape from the given tangram Kit.
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Full wave Rectifier

/) ;-)"/// Jrions
A full wave rectifier produces positive half cycles at the output
for both half cycles of the input.

dThe circuit diagram of a full wave rectifier is
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LLTTITITIONS

It consists of two op-amps, two diodes, D, & D, and five resistors,
R, 10 Rg

dFor the positive half cycle of a sinusoidal input, the output of the first
op-amp will be negative.

dHence, diodes D, and D, will be forward biased and reverse biased

respectively

Then, the output voltage of the first op-amp will be

VO1=—(R2R1)Vi |
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Output

LLTTITITIONS

JObserve that the output of the first op-amp Is connected to a resistor
R,, which is connected to the inverting terminal of the second op-amp.
dThe voltage present at the non-inverting terminal of second op-amp
IS 0 V. So, the second op-amp with resistors, R, and R, acts as

an inverting amplifier.

| VO=—(R5R4)VO01 |

Substituting the value of Vo1 In the above equation,

we get

—>V0=—(R5R4) {—(R2R1)Vi}
=>V/0= (R2R5R1R4)Vi
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Full Wave Rectifier

LLTTITITIONS

» Therefore, the output of a full wave rectifier will be a positive half
cycle for the positive half cycle of a sinusoidal input.

> In this case, the gain of the output iIs R2ZR5R1R4

» If we consider R1=R2=R4=R5=R, then the gain of the output will
be one

»For the negative half cycle of a sinusoidal input, the output of the

first op-amp will be positive.

»Hence, diodes D, and D, will be reverse biased and forward biased

respectively.

21/1/2025 Op-Amp using diodes /23ECB202-LIC/Mrs.K.Suriya/Assistant Professor/ECE/SNSCT 12/14



Full Wave Rectifier

LLTTITITIONS

» The output voltage of the first op-amp will be
| Vo=—(R3R1)Vi |

» The output of the first op-amp is directly connected to the non-inverting
terminal of the second op-amp
»R4 and R5 acts as a non-inverting amplifier
» The output voltage of the second op-amp will be
| Vo=(1+R5R4)Vo1 |

Substituting the value of Vo1 in the above equation,

—>V0=(1+R5R4){—(R3R1)Vi}
—>V0=—(R3R1)(1+R5R4)Vi
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Full Wave Rectifier

LLTTITITIONS

» The output of a full wave rectifier will be a positive half cycle for
the negative half cycle of sinusoidal input also

» The magnitude of the gain of the output Is
(R3R1)(1+R5R4)

» If we consider R1=2R3=R4=R5=RR1=2R3=R4=R5=R then the
gain of the output will be one.
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Full Wave Rectifier

Output Signal
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Assessment

1. In a full wave rectifier, the current in each diode flows for
a. whole cycle of the input signal

b. half cycle of the input signal

c. more than half cycle of the input signal

d. none of these

2. In a full wave rectifier, if the input frequency Is 50 Hz, then output
frequency will be

a. 50 Hz

b. 75 Hz

c. 100 Hz

d. 200 Hz e oing -of"‘vm,testlng
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LLSTITITIONS

THANK YOU
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