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OP AMP - IC 741,
functioning, parameters and specifications
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Applications:
C and DC amplifiers, Active fi
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. 1. iInverting and Non inverting amplifier
= To construct invertin d
. Ioop gain) g and non-inverting amplifier and to determine the voltage gain

paratus required:-

SI.No | Equipment/Component | Specifications/Value | Quantity
name

1 7411C 11

2 Resistors 50kQ, 470 kQ . 1 each

3 Regulated Power supply | (0-30V),1A 1

4 Multirheter 3 ” digit display oD

6 Cathode Ray ‘ (0-20MHz) . 1
Oscilloscope

7 Function Generator (0-1MHz) St

~ Theory:

Opamp is usually packed in an integrated circuit. Opamp is a high gain direct coupled
ed Ioop voltage gain can be controlled by the feedback network the
g terminal because the output will be 180 out
inal because the

dlfferentlal amplifier. The clos

” negative terminal of the input is known as the invertin
put. The positive termlnal is known as non- -inverting term

of phase with the in
gular symbol is used to represent the amplifier package.

- output will be in phase with the input. Trian
The voltage gain of the inverting ampllf er IS given by

Vo ! Vin=Av =-Re/Rs. o i 1 . _

The negative sign indicates Phase reversal of output. g ~ G &
For a non-inverting amplifier the input signal is applied to the no

opamp i.e. the input signal is fed to the plus termmal (terminal 3) of the opamp.'The inverting

terminal (terminal 2) is grounded through Rs. The ampllﬂed output will be in phase with the input

n-inverting terminal.of the
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Fig.3: Non-inverting Amplifier

Procedure: )
)’he fabrication of an inverting amplifier is done on the bread board. The positive terminal of

the olt dual supply is connected to terminal 7 and the negative terminal of the dual supply to
terminal 4. The transistor Rs and Rr are connected as shown in the circuit. An input of about 0.5
volt is supplied to the opamp using a function generator. The output is obtained from terminal 6
with respect to ground.
The input and the output voltage to the opamp is measured using a multimeter or volt meter or a
; CRO. The corresponding voltage gain Vou/ Vi is calculated. The theoretical value of voltage gain
~ is given by -R¢/Rs The experiment is repeated for different input voltages.
The fabrication of the non-inverting amplifier is done using a bread board. The input is fed
o the positive terminal (terminal 3) of the opamp. The inverting terminal (terminal 2) of the opamp
t“b gfounded through Rs. The output is in phase with the input. Measure the ‘input and output
ages using a multimeter or voltmeter or CRO. The corresponding voltage gain Vou / Via is
ed. The theoretical value of voltage gain is obtained from the equation.
Vw=1+[Re/Rs] |
epeated for various values of input voltages. We can also répeat the
Rr and Rs. We can perform the experiment by keeping the

V'Iqop voltage gain is 2.




Observatlons

inverting Amplifier
Frequency of input voltage=1kHz

L Re=470kQ, Re=50k Q

Calculated output
‘voitage
Vou = -Vin (Re/ Rs)
~(Volt)

Output
voltage
measured
Vout
(Volt)

T~ Closed loop gain |




Questions & Answers:
». 1) What is an op-amp?
Ans: A i i i . '
3 lrn operational amplifier (or an op-amp) is an integrated circuit (IC) that operates as a voltage
m -
p lh er. An op-amp has a differential input. That is, it has two inputs of opposite polarity. An op-
am
p has a single output and a very high gain, which means that the output signal is much higher

than input signal.

2) Give the characteristics of an ideal op-amp:
Ans: Infinite voltage gain, Infinite input impedance, Zero output impedance, Infinite bandwidth, Zero

input offset voltage (i.e., exactly zero out if zero in), Infinite common mode rejection ratio, Infinite
slew rate. :

3) What is virtual ground concept?

Ans: A virtual ground (or virtual earth) is a node of a circuit that is maintained at a steady reference

potential, without being connected directly to the reference potential. In some cases the reference
potential is considered to be that of the surface of the earth, and the reference node is called -

"ground" or "earth” as a consequence.
4) What is feedback? Which type of feedback is used in linear apphcatlon’?
Ans: An ideal opamp has infinite gain. It amplifies the difference in voltage between the + and -

pins. Of course in reality this gain is not infinite, but still quite large The output of the opamp (at to
we can't get out more than the

some extents the input also) is constrained by the power supply,’
supply puts in. If we simply put signals into the opamp without feedback it would multiply them by
infinity and get a binary output (it would saturate at the supply rails) So, we need some way of

controlling the gain. That is what the feedback does.

The feedback (DC as well as AC) takes part of the amplified output from the input, such that the
which is predictable, and much less by

] f gain is constrained much more by the feedback network,

. the massive (and unpredictable) open loop gain.

Exercise: . |
1. Which type of feedback is used in linear application?

2. What is the necessity of negative feedback?
ks of an op-amp?

uilding bloc
amplmer can be courted into voltage fqllower?




