ECT 213



Digital Circuits I
           

Lab 5
Simplification using Karnaugh Mapping
Parts List
	Part Name
	Quantity needed

	1kΩ SIP
	1

	330 Ω SIP
	1

	LED (Light Emitting Diode)
	1

	AND gate, 74LS08 IC
	note

	INVERTER, 74LS04 IC 
	note

	NOR gate, 74LS02 IC
	note

	3 Input NAND gate, 74LS11
	note

	OR gate, 74LS32 IC
	note

	Input NAND gate , 74LS00 IC
	note

	Dip Switch (8 switches)
	1


Note: 

· Quantity varies based on student design of circuit. 

· Use GOOGLE to look up IC’s for power and ground connections.
1. Given the following truth table
	Inputs
	Output

	A
	B
	C
	X

	0
	0
	0
	1

	0
	0
	1
	1

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	1

	1
	0
	1
	1

	1
	1
	0
	0

	1
	1
	1
	1


a. Determine the FULL Boolean equation.

b. Use HADES to draw the circuit for the original Boolean equation. 

c. Submit the Hades simulation (.hds file) via online submission (Lab 5 -  cct 1) for credit.

d. On a printed copy of the HADES simulation, write the pin numbers for each gate. Wire Circuit on breadboard.  Demonstrate to the Instructor for credit.

e. Simplify the Boolean equation using Boolean rules, laws, and theorems.  Write all steps used to simplify.  Include the rules and laws used at each step.
[image: image3.jpg]Boolean Laws and Rules for the Reduction
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A+B=B+A4A

AB = BA

A+B+CO=@A+B)+C

A(BC) = (AB)C

A(B + C) = AB + AC

(A + B)(C+ D) =AC + AD + BC + BD

Rules

1 A0=0

2 Al1=A4A

3 A+0=A4A

4 A+1=1

5 AA=A

6 A+A=A

7 A-A=0

8 A+A=1

9 A=A

10 (a) A+AB=A+B
(b) A+AB=A+B





Law 1: Commutative

Law 2: Associative

Law 3: Distributive

DeMorgan’s Theorem:
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f. Fill in the following Karnaugh Map based of the original truth table.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


g. Determine Most Simplified Boolean equation using filled in Karnaugh Map.

h. Draw simplified circuit using HADES. Submit the Hades simulation (.hds file) via online submission (Lab 5 -  cct 2) for credit.

i. On a printed copy of the HADES Schematic, place the pin number for each gate used. Wire simplified circuit on breadboard.  Demonstrate to instructor.

2. Given the following logic circuit:
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a. Determine the Boolean equation.

b. Determine the most simplified Boolean equations using Karnaugh mapping.   

c. Design the circuit from the simplified expression above using HADES.  Submit the Hades simulation (.hds file) via online submission (Lab 5 -  cct 3) for credit.

d. On a printed copy of the HADES Schematic, show the pin numbers for each gate used. Wire circuit on breadboard.  Demonstrate to receive credit. 

e. Turn in this paper (Along with the HADES schematics with pin numbers) to the instructor for credit (you are NOT required to submit this electronically).
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