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LABORATORY EXPERIMENT-5
COMBINATIONAL CIRCUIT DESIGN – 1

1 – OBJECT

In this experiment you will design, construct and test various combinational circuits.
2 – PRELIMINARY WORK
P1. Door Alarm. A door will be opened if the correct combination of four push buttons is    pressed. An incorrect combination should trigger an alarm i.e. a light will be illuminated. If the correct combination is: button A=1, B=0, C=0, and D=1
a. Obtain the truth table of the circuit

b. Simplify the output function.

c. Draw the logic diagram of the circuit using minimum number of NAND gates.

d. Give the equivalent circuit using NOR gates only.

P2. Voting System: A company is to build an electronic voting system such that the vote of each of the four directors is equal to his/her percentage of the shares in the company The system uses a light to indicate a YES or a NO vote, which should be illuminated if the vote exceeds 50%. Director A has a 45% stake in the company, B has 30%, C has 15% and D has 10%. 
a. Design and draw the logic diagram of the voting system using minimum number of NAND gates. 
b. Give the equivalent circuit using NOR gates too.

P3. In a minicomputer, 4-bit BCD representations are used for storing numbers. Design a BCD-checker with minimum number of NAND gates for this minicomputer. The circuit should have four inputs which will form the BCD representation of one digit and one output. The output should be “1” if the BCD representation at the inputs is valid. Otherwise, it should be “0”. Derive the truth table of the circuit. Note that digits “0” =0000 to “9” =1001 are valid, while digits from “10” = 1010 to “15” = 1111 are invalid.
3 – EXPERİMENTAL PROCEDURE 
E1. Construction the circuit you design in P1 (both NAND and NOR implementations) and test it for proper operation by verifying the conditions stated above.
E2. Construct and test the circuit you designed in P2.

E3. Construct and test the circuit you designed in P3.

4 – QUESTIONS 

Q1. Design a logic circuit whose output is HIGH only when a majority of inputs A, B, C, and D are LOW.
Q2. A 4-bit binary number is represented as A3A2A1A0 where A3A2A1, and A0 represent the individual bits with A0 equal to the least significant bit. Design a logic circuit that will produce a HIGH output whenever the binary number is greater than 0010 and less than 1000.

· Q3. The following figure shows a diagram for an automobile alarm circuit used to detect certain undesirable conditions. The three switches are used to indicate the status of the door by the driver’s seat, the ignition, and the headlights, respectively. Design the logic circuit with these switches as input so that the alarm will be activated whenever either of the following conditions exists:

· The headlights are on while the ignition is off.

· The door is open while the ignition is on.

[image: image1.jpg]+5V

Open

Close

+5V

Logic

Circuit

A\




5 – EQUIPMENT LIST 

7400 quad 2-input NAND gate


7402 quad 2-input NOR gate


7404 hex inverter

7420 quad 4-input NAND
