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Full Adder


Three inputs



Adder bit  Ai


Adder bit Bi


Carry-in Ci

Two outputs



Sum bit Si


Carry-out Ci+1

Si = Ai Bi + Ai Ci + Bi Ci

Ci+1 = Ai ( Bi ( Ci
Ripple Carry Adder/Subtractor



M = 1, for subtract


M = 0, for add

C0 = M


Si = Ai (Bi ( M) + Ai Ci + (Bi ( M) Ci

Ci+1 = Ai ( Bi ( M ( Ci

Excel Spreadsheet example

74x283 data sheet
ALU – Arithmetic Logic Unit


Inputs



Two n-bit data words



Carry-in bit



m control bits


Outputs



One n-bit data word



Carry-out bit



Carry-propagate and carry-generate bits



Data equal bits


74x181 4-bit ALU
Carry propagation is slow!


Carry must pass through several gates per bit

	Generating

a carry
	Propagating

a carry

	1011

0110
	1001

0110


Look-ahead carry generator


Tree structured method of determining carry


74x182 look-ahead carry generator
