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Propagated and Generated Carries
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FA with P & G
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Full adder with additional generate and propagate signals.
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Gate Level Full Adder
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CMOS Level Full Adder
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CMOS Level Full Adder
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Half Adder Implementation
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CMOS NAND Gate
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4-bit Full Adder with P and G
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FA with P & G

For each operand input bit pair (a, , b, )
the propagate-conditions p. = a. @ b, are determined using an XOR-Gate .

When all propagate-conditions are true,
S=Pyy AP, A AP AP, = Pro:n-1
=@_,®b )A(@_®b )J)A--A(@ ®b)A(a,®Db)

then the carry-in bit ¢, determines the carry-out bit.

C, can be propagated to c_, only whens =1

https://en.wikipedia.org/wiki/Carry-skip_adder
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C, propagation condition
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C, can be propagated to c_ only whens =1
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FA with P & G

The n-bit-carry-skip adder consists of
a n-bit carry-ripple-chain,
a n-input AND-gate and
one multiplexer.
Each propagate bit p. that is provided by the carry-ripple-chain
is connected to the n-input AND-gate.
The resulting bit is used as the select bit of a multiplexer
that switches either the last carry-bit c_or the carry-in c

to the carry-out signal c_,

S = pn—1 A pn—2 A A pl A p0= p[0:n—1]

https://en.wikipedia.org/wiki/Carry-skip_adder
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4-bit Carry Skip Adder
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Carry Skip Chain Implementation
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Carry Skip Chain Implementation
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Carry Skip Chain Implementation
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Carry Skip Chain Implementation
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Carry Skip Adder
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4-bit Carry Skip Adder with P and G

Half Adder
p=a®b
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Carry Skip Adder
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Carry Skip Adder
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Block Carry Skip Adder

Block-carry-skip adders are composed of a number of carry-skip adders. There are
two types of block-carry-skip adders The two operands
A=(ap-1,0n-2,...,81,a9) and B = (by_1,by—2,...,b1,by) are splitin k
blocks of (Mg, Mk_1,...,Ma,m) bits.

« Why are block-carry-skip-adders used?
« Should the block-size be constant or variable?

« Fixed block width vs. variable block width

https://en.wikipedia.org/wiki/Carry-skip_adder
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Block Carry Skip Adder
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Block Carry Skip Adder
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Static Carry Circuit - using pass transistors
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Static Carry Circuit - using pass transistors
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Static Carry Circuit - using pass transistors
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