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Experiment 1.

AIM: To study Schmitt trigger using IC 741.

Apparatus: IC 741, resistors, frequency generator ,CRO probes, dual power supply. 
Diagram:


Theory:

Schmitt trigger circuit is implemented by an inverting comparator circuit of op-amp. In the inverting version, the attenuation and summation are separated. The two resistors R1 and R2 act only as a voltage divider. The purpose of the Schmitt trigger is to convert any regular or irregular shaped input waveform into a square wave output voltage or pulse. Thus, it can also be called a squaring circuit.
When Vout = +Vsat, the voltage across R1 is called Upper Threshold Voltage (Vupt). The input voltage, Vin must be slightly more positive than Vupt inorder to cause the output Vo to switch from +Vsat to -Vsat. When the input voltage is less than Vupt, the output voltage Vout is at +Vsat.

Upper Threshold Voltage, Vupt = +Vsat (R1/[R1+R2])
When Vout = -Vsat, the voltage across R1 is called Lower Threshold Voltage (Vlpt). The input voltage, Vin must be slightly more negaitive than Vlpt inorder to cause the output Vo to switch from -Vsat to +Vsat. When the input voltage is less than Vlpt, the output voltage Vout is at -Vsat.

Lower Threshold Voltage, Vlpt = -Vsat (Rdiv1/[R1+R2])
Schmitt triggers are typically used in open loop configurations for noise immunity and closed loop configurations to implement function generators.

Procedure:

1)Give 14v supply to pin 7 of IC741 and -14 V to pin no.4.

2)Make connections as in figure.

3)Observe input and output waveforms.

4)Plot the waveform on graph paper.

5)Draw hysteresis loop.
Calculation:
Vut: R1/(R1+R2)* (+V sat)               Vlt: R1/(R1+R2)* (-V sat)

Input and Output waveforms: 
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Conclusion:

So by using op-amp we can implement Schmitt trigger which converts irregular (Here Sinewave)waveform to square wave .

Experiment 2.

AIM: To study Half wave Precision Rectifier using IC 741.

Apparatus: IC 741, resistors, frequency generator ,CRO probes, dual power supply. 

Diagram:
[image: image2.png]



                           Fig  : Basic circuit

Theory:

The precision rectifier, also known as a super diode, is a configuration obtained with an operational amplifier in order to have a circuit behave like an ideal diode and rectifier.
The basic circuit implementing such a feature is shown on the right, where [image: image3.png]


 can be any load. When the input voltage is negative, there is a negative voltage on the diode, so it works like an open circuit, no current flows through the load, and the output voltage is zero.

When the input is positive, it is amplified by the operational amplifier which switches the diode on. Current flows through the load and, because of the feedback, the output voltage is equal to the input voltage.
In this case, when the input is greater than zero, D1 is OFF and D2 is ON, so the output is zero because one side of is connected to the virtual ground, and there is no current through it. When  R2 the input is less than zero, D1 is ON and D2 is OFF, and the output is like the input with an amplification of [image: image4.png]


.
Procedure:
1)Give 14v supply to pin 7 of IC741 and -14 V to pin no.4.

2)Make connections as in figure.

3)Observe input and output waveforms.

4)Plot the waveform on graph paper
Waveforms : 
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Conclusion : 

Thus at the output we get half wave rectified output with the input as full wave, due to action of precision rectifier.

Experiment No 3

AIM: To study the square wave generator.

APPARATUS: IC 741, frequency generator, CRP probes, dual power supply.
Diagram :
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Figure : Ckt(a) and   Output(b)

THEORY : 
 When sine wave generated by function generater is applied to to circuit shown in figure, output obtained at pin no 6 is square waveform. Hence given ckt act as square wave generater.
Procedure :
1)Give 14v supply to pin 7 of IC741 and -14 V to pin no.4.

2)Make connections as in figure.

3)Observe input and output waveforms.

4)Plot the waveform on graph paper
Output Waveform:
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Conclusion : 

Thus at the output we get square wave, due to action of shown op-amp ckt.

Experiment No 4

AIM: To study op-amp as an integrator.

Apparatus: Resistor , CRO, Frequency generator, capacitor, IC 741.

Diagram :
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Theory: 
By introducing electrical reactance into the feedback loops of op-amp amplifier circuits, we can cause the output to respond to changes in the input voltage over time. Drawing the name from the respective functions generated by the given op-amp circuit(  integrator) produces a voltage output proportional to the product (multiplication) of the input voltage and time i.e, integration.
Procedure :

1)Give 14v supply to pin 7 of IC741 and -14 V to pin no.4.

2)Make connections as in figure.

3)Observe input and output waveforms.

4)Plot the waveform on graph paper
Waveforms :
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Conclusion:

Thus an Op-amp can be used as an Integrator in different applications as ADC, Wave shaping ckts etc.
Experiment No 5
AIM: To study op amp as a differentiator:

Apparatus: Resistor, CRO, Frequency generator, capacitor, IC 741.
Diagram :
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Theory:
As shown in figure, the right-hand side of the capacitor is held to a voltage of 0 volts, due to the “virtual ground” effect. Therefore, current “through” the capacitor is solely due to change in the input voltage. A steady input voltage won’t cause a current through C, but a changing input voltage will.

Capacitor current moves through the feedback resistor, producing a drop across it, which is the same as the output voltage. A linear, positive rate of input voltage change will result in a steady negative voltage at the output of the op-amp. Conversely, a linear, negative rate of input voltage change will result in a steady positive voltage at the output of the op-amp. 
This polarity inversion from input to output is due to the fact that the input signal is being sent (essentially) to the inverting input of the op-amp, so it acts like the inverting amplifier mentioned previously. 
The faster the rate of voltage change at the input (either positive or negative), the greater the voltage at the output.The formula for determining voltage output for the differentiator is as follows:
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Procedure :

1)Give 14v supply to pin 7 of IC741 and -14 V to pin no.4.

2)Make connections as in figure.

3)Observe input and output waveforms.

4)Plot the waveform on graph paper.
Waveforms :
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Conclusion:

The differentiator circuit is essentially a high pass filter. It can generate a square wave from a triangle wave input, and will produce alternating-direction voltage spikes when a square wave is applied. In ideal cases, a differentiator will reverse the effects of an integrator on a waveform, and vice versa. Differentiators are an important part of electronic analog computers and analogue PID controllers.
Experiment No 6

AIM: To study 3-STATE 1-of-8 Line Data Selector/Multiplexer
Apparatus : Bread board, IC 74251, connection wires.

Diagram :
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Thoery:

DM74LS251

These data selectors/multiplexers contain full on-chip binary decoding to select one-of-eight data sources, and feature a strobe-controlled 3-STATE output. The strobe must be at a low logic level to enable these devices. The 3- STATE outputs permit direct connection to a common bus. When the strobe input is HIGH, both outputs are in a high impedance state in which both the upper and lower transistors of each totem-pole output are OFF, and the output neither drives nor loads the bus significantly. When the strobe is LOW, the outputs are activated and operate as standard TTLtotem-pole outputs. To minimize the possibility that two outputs will attempt to take a common bus to opposite logic levels, the output control circuitry is designed so that the average output disable time is shorter than the average output enable time.

Logic/Functional Table :
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Procedure:
1)Give input voltage as Vpp=12 V to Vcc.

2)Connect pin no 8 to ground.

3)Connect step input enable to pin no.7.

4)Connect respective data inputs.

5)Depending on input the input gate is selected and output is observed same as the input.
Conclusion: 
Thus with the help of multiplexer the INPUT  line gets selected according to select lines.

Experiment No 7

AIM: To study 3-STATE 3-of-8 Line Data Selector/ Demultiplexer 
Apparatus : Bread board, IC 74251, connection wires.

Diagram :
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Functional Table : 
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Procedure:

1)Give input voltage as Vpp=12 V to Vcc.

2)Connect pin no 8 to ground.

3)Connect select lines to  pin nos.1,2,3.

4)Connect respective data outputs to pins 7 and 9 to15.

5)Keep enable input HIGH at pin 6.

Conclusion: 
Thus with the help of De-multiplexer the output line gets selected according to select lines.

Experiment No 8

AIM: To Study CLOCK PULSE JK FF.
Apparatus : Bread board, IC 74251, connection wires.

Diagram :
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THOERY:

The simple JK flip-Flop is the most widely used of all the flip-flop designs and is considered to be a universal flip-flop circuit. The sequential operation of the JK flip-flop is exactly the same as for the previous SR flip-flop with the same "Set" and "Reset" inputs. The difference this time is that the JKflip-flop has no invalid or forbidden input states of the SR Latch (when S and Rare both 1).
The JK flip-flop is basically a gated SR flip-flop with the addition of a clock input circuitry that prevents the illegal or invalid output condition that can occur when both inputs S and R are equal to logic level "1". Due to this additional clocked input, a JK flip-flop has four possible input combinations, "logic 1", "logic 0", "no change" and "toggle". The symbol for a JK flip-flop is similar to that of an SR Bistable Latch as seen in the previous tutorial except for the addition of a clock input.
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The Basic JK Flip-flop

Both the S and the R inputs of the previous SR bistable have now been replaced by two inputs
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H = HIGH Logic Level

L=LOW Logic Level

X =Either LOW or HIGH Logic Level

L = Positive pulse data. The J and K inputs must be held constant while
the clock is HIGH. Data is transferred to the outputs on the faling
edge of the clock pulse.

Qg = The output logic level before the indicated input conditions were
established

Toggle — Each output changes to the complement of its previous lsvel on
each complete active HIGH level clock pulse

Note 1: This configuration is nonstable; that is, it will not persist when the

preset andior clear inputs return to their inactive (HIGH) level.





Conclusion: Thus we have studied CLOCK PULSE JK FF and verified truth table of JKFF.
