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NOR Gate

Truth Table :

NAND Gate

Truth Table :

Exclusive OR Gate (XOR or EOR Gate)

Truth Table :

A B A B

A B A B

A B A B
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XNOR or ENOR Gate

Truth Table :

Logic Gates Using NAND Gates :

A B A B
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Operational Amplifier (OP - AMP)

Linear integrated circuits are being used in a number of electronic applications, such as in
the fields like communication, medical electronics, instrumentation control etc.

An important linear IC is an operational amplifier. OP-AMP is a solid state device capable of
sensing and amplifying dc and ac input signals. OP-AMP is an amplifier with two inputs
(differential inputs) and a single output. OP-AMP consists of 20 transistors, 11 resistors
and one capacitor. It usually requires a positive and negative power supply (dual power
supply). This allows the output voltage to swing positive and negative with respect to ground.

Function of OPAMP

Figure shows a simplified circuit of an apamp. The input voltage Vin is connected to the non
- inverting (+) input. The inverting input (-) is connected to the earth. The output voltage
Vout is between the output terminal and earth. The opamp now acts as a non - inverting
amplifier.
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The input voltage Vin is connected to the inverting (+) input. The non -  inverting input (-) is
connected to the earth. The output voltage Vout is between the output terminal and earth.
The opamp now acts as a inverting amplifier.

Some Opamp Characteristics

1. There is a very high imedance (resistance) between the (+) and (-) input (2M). The high
input impedance means that practically no current will flow into or out of the inputs when a
voltage is applied. So there is no effect on the input circuit when connected to the opamp,
which is an advantage.

2. The output of an opamp is taken between the output terminal and 0 V. The output imped-
ance is very low, about 100 . So the opamp can deliver practically all its output to a load of
2 k or more in the following circuit.

3. The gain of the amplifier is Very high.
for 741 type OPAMP volage gain is 105.

Advantage of IC

1. Extremely sall in size
2. Low power consumption
3. Reliability
4. Reduced cost
5. Very small weight
6. Easy replacement
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Negative Feedback

‘Negative Feedback’ is said to occur when a little of the output signal is fed back to the
inverting input. The feedback reduces the signal that the amplifier has to amplify and there-
fore reduces the gain. The amount of the output fed back is controlled by a feedback
resistor Rf.

Gain of Inverting Amplifier
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Gain of non - Inverting Amplifier


