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there are two inputs to the fast carry logic C1, C0
the value of C1, is programmed by the LUT's so that
it contains the value that Cout should have if Cin is false.

We can combine the information from two stages together
to determine what the Cout of one stage will be given
the Cin of the previous stage.

Where C1_x,y is the value of Cout, assuming that Cin_y =1
This allows us to have the length of the carry chain
Since once these new values are computed a single mux
Can compute Cout, given Cin_i-1
In fact, similar rules can be used recursively, 
Halving the length of the carry chain with each application

https://en.wikipedia.org/wiki/Carry-lookahead_adder

Carry Lookahead and Brent-Kung

C1i ,i−1 = (C 1i−1∗C1i) + (C 1i−1∗C 0i)

C 0i , i−1 = (C0i−1∗C1i) + (C 0i−1∗C 0i)
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Assuming i > j > k

The digital logic computing both of these functions will be
Called a concatenation boxes, where each level in the hierarchy
Halves the length of the carry chain, until we have computed C1_i,0
And C0_i,0 for each cell I

A single level of muxes at the bottom of the Brent-Kung carry chain 
Can then use these values to compute the Cout for each cell
Given a Cin

The Brent-Kung carry chain

https://en.wikipedia.org/wiki/Carry-lookahead_adder

Carry Lookahead and Brent-Kung

C1i ,k = (C1 j−1∗C1i , j) + (C 1 j−1 ,k∗C 0i , j)

C 0i , k = (C 0 j−1 , k∗C 1i) + (C 0 j−1 , k∗C 0i , j)
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The 3-level, 16-bit Brent-Kung structure
The details of the concatenation block
Note that once the Cin has been computed for a given stage,
A mux is used in place of a concatenation block

The Brent-Kung adder is a specific case of 
the more general Carry Lookahead adder. 
In a Carry Lookahead adder a single level of concatenation combines together
The carry information from multiple sources

A typical Carry Lookahead adder will combine 4 cells together
In one level (computing C1_{i,i-3} and C0_{i,i-3}, combine
Four of these new values together in the next level, and so on

https://en.wikipedia.org/wiki/Carry-lookahead_adder

Carry Lookahead and Brent-Kung
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