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Expt No:  _____

Title: WIEN BRIDGE OSCILLATOR USING OP-AMP IC

AIM: Design, build and test Op Amp based Wein Bridge oscillator for given frequency.

Objectives:

1. To construct Wien bridge oscillator using operational amplifier 741.

2. To measure the frequency of oscillation & amplitude of Output signal

3. To compare Practical results to that of theoretical value.

APPARATUS REQUIRED:

Circuit Diagram:

S.NO ITEM RANGE Q.TY
1 OP-AMP IC-741 1
2 RESISTOR 1

2
3 CAPACITOR 2

4 CRO 1
5 RPS DUAL(0-30) V 1
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THEORY:

An oscillator consists of an amplifier and a feedback network.  1) 'Active device' i.e. Op
Amp is used as an amplifier. 2) Passive components such as R-C or L-C combinations are
used as feed back net work.

To start the oscillation with the constant amplitude, positive feedback is not the only
sufficient condition. Oscillator circuit must satisfy the following two conditions known as
Barkhausen conditions:
i. The first condition is that the magnitude of the loop gain (Aß) = 1 A = Amplifier gain
and  ß = Feedback gain. ii. The second condition is that the phase shift around the loop must
be 360° or 0°.  The feedback signal does not produce any phase shift. This is the ”basic
principle of a Wien bridge oscillator”.

Lead-Lag circuit :- The given circuit shows the RC combination used in Wien bridge
oscillator. This circuit is also known as lead-lag circuit. Here, resistor R1 and capacitor C
are connected in the series while resistor R2 and capacitor C2 are connected in parallel.

Working of lead-lag circuit :- At high frequencies, the reactance of capacitor C1 and C2
approaches zero. This causes C1 and C2 appears short. Here,    capacitor C2 shorts the
resistor R. Hence, the output voltage Vo will be zero since output is taken across R2 and
C2 combination. So, at high frequencies, circuit acts as a 'lag circuit'

At low frequencies, both capacitors act as open because capacitor offers very high
reactance. Again output voltage will be zero because the input signal is dropped across the
R1 and C 1 combination. Here, the circuit acts like a 'lead circuit'.
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But at one particular frequency between the two extremes, the output voltage reaches to the
maximum value. At this frequency only, resistance value becomes equal to capacitive
reactance and gives maximum output. Hence, this particular frequency is known as resonant
frequency or oscillating frequency.

The maximum output would be produced if      R = Xc.

If  R1 = R2 = R and C1 = C = C 2

Then the resonant frequency

Due to limitations of the op-amp, frequencies
above 1MHz are not achievable.
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The basic version of Wien bridge has four arms. The two arms are purely resistive
and other two arms are frequency sensitive arms. These two arms are nothing but the lead-
lag circuit. The series combination of R1 and C is connected between terminal a and d. The
parallel combination of R2 and C2 is connected between terminal d and c . So the two
circuits (Fig.1 and Fig.2) are same except in shape. Here, bridge does not provide phase
shift at oscillating frequency as one arm consists of lead circuit and other arm consists of lag
circuit. There is no need to introduce phase shift by the operational amplifier. Therefore,
non inverting amplifier is used.

High-quality audio signal generators make extensive use of the Wien-Bridge oscillator
as a basic building block. The number of frequency decades covered by these instruments is
variable, three being the minimum, and they all cover at least the audible spectrum ranging
from 20 Hz to 20 kHz. In addition, frequency can be continuously varied over each decade.

A Wien-Bridge oscillator designed for one decade of continuous frequency control
makes use of a two-gang variable capacitor or a two-section variable resistor for frequency
adjustment (fig.1). This is the usual approach. However, these are expensive precision
components, as accurate tracking between sections is necessary.
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The Wien bridge oscillator is the most commonly used audio frequency oscillator
because of its simplicity and stability. Figure shows the Wien bridge oscillator in which
Wien bridge circuit is connected between the amplifier input terminals and the output
terminal. The bridge has a series RC network in one arm and a parallel RC network in the
adjoining arm. In the remaining two arms of the bridge, resistors R1 and Rf are connected.

The phase angle criterion for oscillation is that the total phase shift around the

circuit must be 0. This condition occurs only when the bridge is balanced. The
frequency of oscillation fo is exactly the resonant frequency of the balanced Wien bridge
and is given by,

Frequency = f0 = 1/(2π R C)

Design specification :
fo=4.8 kHz

Design:
The Output frequency is given as

f0 = 1/(2π R C )

Choose C=0.01µ F

So R= 1 / (2π f×0.01µ F) =_____KΩ

Now

At the frequency the gain required for sustained oscillations is given by

1+Rf /R1 = 3
Or

Rf = 2R1

Take R1=10R=____ KΩ and
Rf=2R1= ____ KΩ

For obtaining the oscillations Rf Should be slightly greater than 2R1
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PROCEDURE:

1 . Connect the circuit is as shown in the Fig

2. Keep the resistance and capacitor values R1 = R2 = R and C1 = C2 = C and switch on the

power.

3. Adjust the voltage sensitivity band switch and time – base band switch such that at

least two or more complete sine waves are observed on the screen of CRO.

4. Also adjust the resistance Rf value till the wave formed on the CRO screen is

stationary.

5 . Note R and C values in the table and measure the peak to peak horizontal length

(l) of one sine wave. Multiply this value with the corresponding time-base (t) value. This

product ( l x t ) gives the time period (T) of the generated sine wave. The reciprocal of time

period gives the experimental frequency of the sine wave.

6. On substitution of Rand C values in the above equation, it gives theoretical frequency.

The theoretical and experimental frequencies are equal.

7. The experiment is repeated by changing the value of R or C.

Observation Table:

S.No.

Theoretical frequency Measurement of out put frequency

R1 = R2 = R

(Ω)

C1 = C2 = C (µF)
f0 = 1/(2π R C ) Peak to peak

Horizontal

length (l)

(Divisions)

Time base

(t) Sec/div

Period

T=(l x t)

Sec

Frequency f

= Hz
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Calculations:

WAVEFORM:

Precautions :- 1. Check the continuity of the connecting terminals before
connecting them.

2. Keep the band switches of the C.R.O. and adjust the value of R3 such that steady wave

forms are observed on the screen.

3. Observe the out put   sine wave on the screen of CRO and measure the horizontal

length accurately.

RESULT: Thus the wein bridge oscillator is designed for a particular required frequency

and tested. It is found that the experimental frequency and theoretical frequency are equal.

Conclusion:

Assignment Questions:

1. Explain the basic Principal behind generation of sine wave.

2. Explain Barkhausen Criteria.

3. Explain automatic output control in case of wein bridge oscillator.

4. What are the main applications of wein bridge oscillator?

5. What do you mean multivibrators? Explain its types.


