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Ripple Carry Adder
Design a 16 bits adder electronic circuit using cascading one-bit full adders connected in cascade (seen in the class). This type of adder is called Ripple Carry Adder with the carry output from each full adder connected to the carry input of the next full adder in the chain.
· Use optimization techniques to use a minimal number of gates.
Assuming the delays given by the gates is as follow:
[image: http://doi.ieeecomputersociety.org/cms/Computer.org/dl/trans/tc/2011/02/figures/ttc2011020148t3.gif]
Calculate Delays for the outputs of a 16-bit ripple carry adder normalized to an inverter delay.
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/4/48/1-bit_full-adder.svg/220px-1-bit_full-adder.svg.png] One-bit full adder
Carry lookahead adder (CLA)
 [image: ]
Write a Boolean function of Ci+1 and Si based on above assumption.
Design the one-bit lookahead adder and the full implementation of the 16 bits lookahead adder.
Calculate the time for the 16 bits addition operation using lookahead carry.
How would one implement a 64 bit lookahead adder using the 16 bit lookahead adder circuits?
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The carry lookahead adder (CLA) solves the carry delay problem by calculating the carry signals
in advance, based on the input signals. It is based on the fact that a carry signal will be generated

in two cases: (1) when both bits a; and b; are 1, or (2) when one of the two bits is 1 and the carry-in
is 1. Thus, one can write,




