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An operational amplifier is a three-terminal device consisting of
two high impedance input terminals, one is called the inverting
input denoted by a negative sign and the other is the non-
inverting input denoted with a positive sign. The third terminal
is the output of the Op-Amp.

Inverting Operational Amplifier
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In the inverting operational amplifier circuit, the signal is applied
at the inverting input and the non-inverting input is connected to
the ground. In this type of amplifier, the output is 180° out of
phase to the input, i.e. when positive signal is applied to circuit,
the output of the circuit will be negative. By assuming the Op-
Amp is ideal, then the concept of virtual short can be applied at
the input terminals of the Op-Amp. So that voltage at the
inverting terminal is equal to the voltage at non-inverting
terminal.
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https://www.tutorialspoint.com/linear_integrated_circuits_applications/linear_integrated_circuits_applications_basics_of_operational_amplifier.htm
https://www.tutorialspoint.com/amplifiers/amplifier_basic.htm
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Applying KCL at inverting node of Op-Amp
H—Vin _I_{}_Vﬂut —0
R, R,

Voltage Gain(A,) = T‘:;"t _ _%
in 1
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Non-Inverting Operational Amplifier

When the signal is applied at the non-inverting input, the resulting circuit
is known as Non-Inverting Op-Amp. In this amplifier the output is exactly
in phase with the input i.e. when a positive voltage is applied to the
circuit, the output will also be positive. By assuming the Op-Amp is ideal,
then concept of virtual short can be applied i.e. the voltage at the
inverting and non-inverting terminal is equal.

Output

Input Q
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Applying KCL at the inverting node
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Vi, -V Vo —
in out + 0 0 -0
R, R,
V
Voltage Gain(A,) = ;“t =14 %
in 1
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Difference between Inverting and Non-Inverting Op-Amps

Inverting Op-Amp Non-Inverting Op-Amp
The t f feedback d i |t
The type of feedback used is voltage shunt. E_' ybe of feedback Used 1s Voltage
series.
The input and output voltages of this The input and output voltages are in
amplifier are 180° out of phase. phase.
Vout Rs Vout Rs
Voltage Gain(Ay) = — = —— Voltage Gain(Ay) = =14+ —
The input impedance is R1. The input impedance is very high.

3/17/2025 Inverting and Non-inverting Amplifiers /19EE01-BEEE/HARIBABU.S/CSD/SNSCE 60f 8




REFERENCES

1. Bhattacharya. S.K, “Basic Electrical and Electronics Engineering”,
Pearson Education, (2017)

2. Muthu Subramanian R, Salivahanan S, Basic Electrical and
Electronics Engineering”, Tata McGraw Hill Publishers, (2009)

3. V.Mittle” Basic Electrical Engineering”, Tata McGraw Hill Publishers,
(2017)

4. Nagrath. I.], “Electronics: Analog and Digital”, Prentice Hall India Pvt.
Ltd., (2013)

THANKYOU

3/17/2025 Inverting and Non-inverting Amplifiers /19EE01-BEEE/HARIBABU.S/CSD/SNSCE 70f 18




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7:    

