Basic Logic Gates

Chapter 3

The AND gate

» The Boolean representation for an AND gate with two
Inputs is:
e X = AB (read as “X equals A AND B")
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Boolean Equation: Describes a gate or combinations of gates
using algebra.

Truth table: A tabular listing used to illustrate all possible
combinations of digital input levels to a gate and the output that
will result




Example

AND gate used to activate burglar alarm
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AND gate lab

Fill truth table for 7408 quad two input AND gate IC
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Total combinations possible

- To determine total number of different
combinations in a truth table use the
equation:

Where “N” represents
number of inputs

2N

Can you figure out...

- What would be the total number of different
combinations possible if we had 4 inputs?

Number of inputs

2 =16

\

Total combinations




The OR gate

The Boolean representation for an OR gate with two
Inputs is:

- X = A + B (read as “X equals A OR B")
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Boolean Equation: Describes a gate or combinations of
gates using algebra.
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OR gate lab

Fill truth table for 7432 quad two input OR gate IC

Truth table
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Example 3-1

Determine the output W, X, Y and Z in the figure below.
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Timing Analysis

A traffic signal displays an ON/OFF pattern

You can see that the green light turns on and off in a certain

pattern

The light shows the following pattern:

OFF time

ON time

OFF time ON time

The pattern then becomes a “timing
diagram” where we illustrate graphically the
levels of the green light




Example 3-2 Sketch the output waveform at X for the two-
input OR gate shown with A and B input waveforms:

Sketch the output waveform at X for the two-input AND
gate shown with A and B input waveforms:




Ex 3-4: Input waveform at A and output X are given.
Sketch input B to produce X

A

72} =Don’t care (B can be HIGH or LOW

to get the same output at X.)

Enable and disable Functions

Example: You need a 1Mhz oscillator to
transmit 4 pulses to a receiving device.
You need to enable four clock pulses to be
transmitted and then disable the
transmission.

Clock
oscillator

Receiving
device
Enable X
signal




Enable and disable using an AND gate

The enable input must be high in order to enable
four clock pulses to pass through. If enable signal
goes low, the AND gate is disabled

Enable and disable using an OR gate

The enable signal is high to disable and the output
goes high when it is disabled




The NOT gate

- The Boolean representation for NOT gate is:
/i nnnnn ion bar

- X = A (read as “X equals not A)

Blue

Timing of an inverter gate




Inverter gate lab

Fill truth table for 7404 quad two input AND gate IC




NAND gate

- Same as the AND gate but its output is inverted

Notice the inversion bar.
NOT A andB
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NAND gate lab




Fill truth table for 7400 quad two input NAND gate IC
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NOR gate

Same as the OR gate but its output is inverted

Notice the inversion bar.
NOT AORB

A B |X=A+B X = A+B
0O O 0 1
0 1 1 0
1 0 1 0
1 1 1 0




NOR gate lab

Fill truth table for 7402 quad two input NOR gate IC




Example 3-8: Sketch output waveform for the given input

A B | X=AB
0 0 | 1
0 1 |1
1 0| 1
1 1|0

Example 3-9: Sketch output waveform for the given inputs
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Example 3-10: Sketch output waveform for the given inputs
B | X=A+B
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Example 3-11: Sketch output waveform for the given inputs
B | X=A+B
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