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Basic Logic Gates

OBJECTIVE

To verify the Truth Tables of a 2-input OR gate, 2-input AND gate, and NOT gate.

THEORY

7408 is a 2-input AND gate IC. Any AND gate can have 2 or more inputs. The basic property of AND gate is that it will produce a high signal i.e. binary ‘1’ and electronically 5V only if all of its input are high i.e. binary ‘1’ or 5V. If any one of its input is ‘0’ the output will become ‘0’ i.e. 0V.

7432 is a 2-input OR gate IC. Any OR gate will produce ‘0’ only when all of its inputs are ‘0’. Any one high input will result in a high output.

7404 is a single input NOT gate. A NOT gate will produce the complements of any input applied to it. If the input is 1 then output will be zero and vice versa.

Both 7404 and 7408 are 2-input IC’s the number of possible output conditions will be      22 =4. These 4 input conditions are always taken as 0,1,2,3 i.e. 00,01,10 and 11 in binary system respectively. 

COMPONENTS REQUIRED

Protoboard, Logic Probe, Connecting Wires, IC’s (7404,7408,7432))

PROCEDURE

Figure 1-1 shows the logic symbols of AND, NOT and OR gates. Figure  1-2 shows the layouts of AND gate IC (7408), OR gate IC (7432) and NOT gate IC (7404). The pin configuration is also given in the layouts. Construct the circuit with the help of these layouts. Pin no. 7 and Pin no 14 of each IC is Ground and Vcc respectively. Apply different inputs on the given inputs and observe the outputs then complete the truth tables 1-1, 1-2 and 1-3 of these three basic gates.
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Figure 1-2: Layouts of 7408, 7432 and 7404 IC’s
a) 7408 quad 2-input AND gate IC
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b) 7432 quad 2-input OR gate IC
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c) 7404 Hex Inverter (NOT gate IC)
Table 1-1: Truth table for AND gate

Gate # 1

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


 Gate # 2

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


  Gate # 3

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


 Gate # 4

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


Table 1-2: Truth table for OR gate

  Gate # 1

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


  Gate # 2

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


  Gate # 3

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


  Gate # 4

	A
	B
	Q

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


Table 1-3: Truth table for NOT gate

  Gate # 1

	A
	Q

	0
	

	1
	


  Gate # 2
	A
	Q

	0
	

	1
	


  Gate # 3

	A
	Q

	0
	

	1
	


  Gate # 4
	A
	Q

	0
	

	1
	


  Gate # 5
	A
	Q

	0
	

	1
	


  Gate # 6

	A
	Q

	0
	

	1
	


Two Input NAND and NOR Gates

OBJECTIVE

To verify the Truth Tables of a 2-input NAND gate and 2-input NOR gate.

THEORY

NAND is abbreviated form of NOT of AND  and NOR is abbreviated form of NOT of OR. This means  that since NOT produces the complement of any input. NAND is complement of AND and NOR is complement of OR. The Truth Table of NAND and NOR will be exact reciprocal of Truth Table of AND and OR respectively. Input combinations here will be again equal to 4.

COMPONENTS REQUIRED

Protoboard, Logic Probe, Connecting Wires, IC’s (7400 quad 2-input NAND gate, 7402 quad 2-input NOR gate)

PROCEDURE

Figure 2-1 shows the logic symbols of NAND and NOR gates. Figure 2-2 shows the layouts of 2-input NAND gate IC (7400) and NOR gate IC (7402). The pin configuration is also given in the layouts. Construct the circuit with the help of these layouts. Pin no. 7 and Pin no. 14 of each IC is Ground and Vcc respectively. Apply different inputs on the given input pins and observe the outputs, then complete the truth tables 2-1 and 2-2 of these gates and verify it with tables 2-3 and 2-4 for NAND and NOR gates.

Figure 2-1:  
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[image: image13.wmf]Figure 2-2: Layouts of 7400 and 7402 IC’s
[image: image14.wmf]a) 7400 quad 2-input NAND gate IC
b) 7402 quad 2-input NOR gate IC
Table 2-3: Truth Table Verification for NAND gate

Gate # 1 

	A
	B
	Q

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


Gate # 2

	A
	B
	Q

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


Gate # 3

	A
	B
	Q

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


Gate # 4

	A
	B
	Q

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


Table 2-4: Truth Table Verification for NOR gate

Gate # 1

	A
	B
	Q

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


Gate # 2
	A
	B
	Q

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


Gate # 3

	A
	B
	Q

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


Gate # 4

	A
	B
	Q

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0
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a) Symbol for AND gate








c) Symbol for OR gate
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b) Symbol of NOT gate
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a) Symbol for NAND gate








b) Symbol for NOR gate








� EMBED Visio.Drawing.5  ���





� EMBED Visio.Drawing.5  ���








� EMBED Visio.Drawing.5  ���



































� EMBED Visio.Drawing.5  ���








	CE 204: Logic Design & Switching Theory
	5



[image: image15.wmf]1

2

3

4

5

6

7

14

13

12

11

10

9

8

GND

Vcc

[image: image16.wmf]1

2

3

4

5

6

7

14

13

12

11

10

9

8

GND

Vcc

[image: image17.wmf][image: image18.wmf]1

2

3

4

5

6

7

14

13

12

11

10

9

8

GND

Vcc

[image: image19.wmf]1

2

3

4

5

6

7

14

13

12

11

10

9

8

GND

Vcc

[image: image20.wmf]1

2

3

4

5

6

7

14

13

12

11

10

9

8

GND

Vcc

_1036930724.vsd
1�

2�

3�

4�

5�

6�

7�

14�

13�

12�

11�

10�

9�

8�

GND�

Vcc�


_1036931313.vsd
1�

2�

3�

4�

5�

6�

7�

14�

13�

12�

11�

10�

9�

8�

GND�

Vcc�


_1036942601.vsd
1�

2�

3�

4�

5�

6�

7�

14�

13�

12�

11�

10�

9�

8�

GND�

Vcc�


_1036943213.vsd
1�

2�

3�

4�

5�

6�

7�

14�

13�

12�

11�

10�

9�

8�

GND�

Vcc�


_1036941899.vsd

_1036941927.vsd

_1036930990.vsd
1�

2�

3�

4�

5�

6�

7�

14�

13�

12�

11�

10�

9�

8�

GND�

Vcc�


_1036922868.vsd

_1036930578.vsd

_1036922089.vsd

