[bookmark: _GoBack]Logic Circuits
Basics
1. Logon to the Logic Gate Simulator Website 
http://www.cs.kent.edu/~volkert/F10-10051/notes/logsim.html
[image: http://www.ib-computing.com/html/images/gates.gif]

2. Create this Logic Circuit

[image: ]
AND Gate. You get an output when switch one is on and switch two is on.
Truth Table.
	X
	Y
	X AND Y

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1




3. Work in a group of 2 or 3 (but no more than 3).  Turn the switches on and off and see what happens.  A clue is the name given to the shape in the software.
Write down your findings in words and devise a diagram to summarise your findings.

4. Now do the same for this circuit.

 [image: ]
Or Gate. You get an output if one switch or the other is on. The light also lights if both switches are on.
	X
	Y
	X OR Y

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1



5. And do the same for this one 
[image: ]
Not gate. The output is not the input.
	X
	NOT X

	0
	1

	1
	0



Time for a group discussion!

Combining Gates

1) Now make Truth Tables for all of the other Logic Gates within the program

2) See if you can make these circuits
a) NOT (A AND B )
[image: ]
	X
	Y
	NOT (X AND Y)

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0



b) NOT ( NOT ( A AND B ))
[image: ]
	X
	Y
	NOT (NOT (X AND Y))

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1



c) NOT ( A OR B )
[image: ]
	X
	Y
	NOT (X OR Y)

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0



d) NOT ( NOT ( A OR B ))
[image: ]
	X
	Y
	NOT (NOT (X OR Y))

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1



e) NOT ( A NOR B )
[image: ]
	X
	Y
	NOT ( X NOR Y)

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1



f) NOT ( NOT A )
[image: ]
	X
	NOT ( NOT A )

	0
	0

	1
	1



g) NOT A NAND NOT B
[image: ]
	X
	Y
	NOT X NAND NOT Y

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	1




h) This is a useful circuit.  Can you think why?
[image: ]
	X
	Y
	X AND Y
	NOT (X AND Y)
	X OR Y
	(NOT (X AND Y) AND (X OR Y)

	0
	0
	0
	1
	0
	0

	0
	1
	0
	1
	1
	1

	1
	0
	0
	1
	1
	1

	1
	1
	1
	0
	1
	0


 This is a binary arithmetic processor. It is a half adder
With more switches this would be an accumulator

i) This is an extremely useful circuit!
[image: ]
	X
	Y
	Z
	A
	B

	0
	0
	0
	0
	1

	0
	0
	1
	1
	0

	0
	1
	0
	0
	0

	0
	1
	1
	0
	1

	1
	0
	0
	0
	0

	1
	0
	1
	0
	1

	1
	1
	0
	1
	1

	1
	1
	1
	1
	1


This is how an accumulator works. It can add any Binary numbers the first two switches deal with the two numbers and the third switch deals with the carried numbers in the case of 1 + 1+ 1
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