[ | INSTRUCTION MANUAL
FOR
APPLICATIONS OF OPERATIONALAMPLIFIER KIT“: )

i QperatlonalAmpllﬂer Circuits has been designed to study the followmg -‘3‘? BT AR

_Op_eratuonal amphfler as Inverting Ampliﬁer.
Operational amplifier as Non-Inverting Amplifier. '
Operational amplifier as Summing Amplifier. - i
Operational amplifier as Difference Amplifier. | ]
Operational amplifier as Differentiator.
Operational amplifier as Integrator. . | - .
Operational amplifier as Sine Wave Generator . ‘ -
Operational amplifier as Sine to Square Wave Convertor.
- Operational amplifier as Square to Triangular Wave Convertor. .
| Ope‘rational'ampliﬁe'r as Unity Gain Amplifier.
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THEORY

| The operational amplifieris a versatile device that can be used to amplify dcas well as ac input
Glénals and was originally designed for computing such mathematical functions as addition, .

- [ substraction, multiplication, and integration. With the addition of suitable external feedback
1 ecorponents, the modern day op-amp can be used for a variety of applications, such as ac and

; do llgnal ampliﬂcatuon active filters, oscnllators comparators regulators, and others

; An Ideal op-amp exhibit the following electrical.characteristics: ‘ , l

i 1. Infinite voltage gainA.

RSOy,

| 2. Infinite input resistance R so that aimost any signaly source can drive it, and there is no
| loading of the preceding stage.

Zero output resistance RO so that output can drive an infinite number of other devices.

3.
: 4, Zerooutputvoltage when outlet voltage is zero. | |
5. Infinite.bandwidth so that any frequency signal from 0 to Hz can be amplified without e

. -attentation.
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Infinite common-mode rejection ratio so that the output common-mode noise voltage is

Zero. .

1nfln|te slew rate so that output voltage changes occur snmultaneously wnth mput voltage

changes

PROCEDURE

E: V-i- (+15V) & V- (-15V) power supplies are already i:ohh_éctéd intérnally.
Only you have to connect the circuit through patchchords.

herational amplifier as Inverting Amplifier:-

Connebt the circuit as shown in fig. no. (1).

Use R, (1KQ) in 'theAinput
circuit and RF (10KQ)) in the
feed back circuit.

Set the input voltage (V,,) at  0-1.5V ¥
0.5V, V)

Note down the output using = FIG. (1) INVERTING AMPLIFIER

DC voltmeter.

Repeat steps 2 -4 for different input voltages. (0.75Volt and 1Volts).

fula for calculatlon of output voltage:-

‘ " Wewr BV GIRF/R]
/___,/,,,
dperational amplifier as Non Inverting

Amplifier ;-

Connect the circuit as shown in fié. no

, R—y
(s = l

Select R, in the input circuitand RF in = o O--=-t

+ 1+
the feedback circuit. 0-1.5V== J—
(ViN) f% @

(R,= 1KQ, RF = 10KQ)

_Fic.@)! NON INVERTING AMPLIFIER N
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Note down the output using DC Voltmeter.
Re'peét steps 2-4 for differentinput voltages. (0.75V and 1Volt). R
| rmul'a;fdr calculation of output voltage:-

W =V [1+RF/R]

r '

| Oper:étional amvplifier as Summing Amplifier (as Adder) :-

Connéct the circuit as shown in fig. no. (3). - . .
' Ri  (RF)

Apply input voltages of 1V from 10k

both the supplies. Also choose ’_\ANV\"—

R, and R, inthe input circuitas Re :

both are equal to 10kQ. 0-1.5v$ - 10kQ

. , Vi

Note down the output voltage. 2 0('\}1-3;’
| Repeat steps 2 & 3 for FIG (3) SUMMING AMPLIFIER
| different input voltages

keeping R, &R, as itis.

Calculate the output voltage using formula:-

Vout=-[V,, (RF/R)) +Vin (RF/R))] - )
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Operati_onél ampliﬁer as Difference Amplifier (As Subtractor) - ,
Connect the circuit as shown in fig. no. (4).

Applyinputvoltage of 0.5V - (RF)
atpinno.2and 1.5V atpin - 40ka: .\%3 i -

- no. 3 from both the. \
7

supplies. Also choose R,
3 4

“and R, in the input circuit 4 4 5y %
as both are equal to 10kQ.  (VIN) - /

Note down the output

ltage. = T
vo FIG. {4) DIFFERENCE AMPLIFIER

nt inbut voltaaes keeninn R & R asitis .
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Galculate the output voltage using formula:-

Vout=V|n (1+RF/R,) - Vin (RF/R,)

E : Always apply hlgher voltage at pin no. 3as compare to pm no 2 .

#eratnonal Amphﬁer as Dlﬁ'erentlator Clrcwt -

Connect the circﬂit as shown in fig. no. (5).

. o (RF)10kQ"
Use capacitor C1

(0.1uf) in the input C1
circuit and RF (10kQ ‘ 0
inthe feed back Cifcuit) | [:
o s - SIGNAL INPUT 01H.F
Connect . Audio ‘-/\- O—

1Kk
Frequency Functjon (15\,”&',) _J
Generator ; across mput

of the circuit & CRO - FIG (5) DlFFERENTIATOR CIRCUIT =

across output.
Apply triangular wave of 15 Volts peak to peak‘amplitude 1kHz frequency across input.

Observe the output wave form on CRO Itshould be a square wave.
#:eratlonal Amplifier as Integrating Circuit :-

Connect the circuit as shown in fig. no. (6).

Use resistance R,, RF |

 (10k) & C,(0.1uF). .
: 1

L 10kQ
Connect Audio Frequ- ency
Function Generator across 0O
_input of the circuit & CRO i
across output. : IL
Kz
| Applyv square wave of (1ovPp) L
10Volts peak to peak = =
amplitude, | 1kHz frequency FIG (6) INTEGRATOR CIRCUIT
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