Agenda for Computational Thought 07OCT2009:

Discussion of Adder

Flip-flop

Puzzle
Class began with a review on the previous discussion of the adder, which is diagrammed below:


          Carry in i Carry Out i+1


Input A


Input B Position i bit


Combinations that return 1:

	Carry
	In A
	In B

	1
	0
	0

	0
	1
	0

	0
	0
	1

	1
	1
	1


 

The carry out for the adder will be 1 only if there are 2 or 3 ones in any of the 3 inputs, which can be represented by this circuit:



Several adders linked in a ripple setup:







This creates a long clock, which in turn affects computer speed and efficiency.

An analogy to this is like trying to pass a message across a room and you have to tell the person next to you to pass the message to the person next to them until it reaches the end of the chain, which can take a very long time depending on the length of the chain. The same is true for the ripple adder.

A solution to this is to create two local adders that do the calculations for both cases whether the carry is 1 or 0

The side that doesn’t have the right carry in will be zero so the result is dependant on the opposite.



Gate = 1 so the second and gate will return 0 and x will return through the first and gate as well as through the or gate.

This approach trades more circuits for a shorter path and so this will ultimately result in a faster time to process this command.

This is useful in computing for speeding up the process of various operations in computing by pre-computing all possible operations for specific numbers so that when an operation is given the result will only have to be processed by a few logic gates.

With the ripple adders it gets very long:


In carry look-ahead adders all of the circuits send data to another circuit, which will determine the result.

In order for adders to help us however we need a way to hold information with circuits this is where flip-flops come into play.

Computers today utilize Clocked Digital Binary Circuits

A clock at 2 GHz will produce a signal 2 billion times per second.




Data is stored in a register at every clock cycle.


Registers ( 2 billion times per second
Cache ( .5-1 billion times per second
RAM ( 5 million times per second
Disk ( 1 thousand times per second
Register:

Feedback is created by the and gate that will loop a data bit when the clock is down and once the clock is up a new data bit is inserted into the loop

Assignment for Monday is the Burton Smith Chapter in Out of their Minds and the Lego tower problem in the puzzle book.
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This ripple adder can carry all the way to an indefinite number of adders
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The carry has the longest path and it has to go through at least 3 logic gates





This may not seem like much but it can add up over several adders


Ex.


63 x 3 +2=191 logic gates





Position 2 out





A2





B2





or





Carry in





and





Carry in





not





and





Local adder/1





Local adder/0





and





X: if gate =1


Y: if gate = 0





or





and





y





Gate





x





Not Gate





5v





1 clock cycle





0v





more





faster





Register 


Cache


RAM


Disk





clock





not








Data bit





clock





and





or





and








