ABSTRACT
It is possible to create a logical circuit using multiple full adders to add N-bit numbers. Each full adder inputs a Cin, which is the Cout of the previous adder. This kind of adder is a ripple carry adder, since each carry bit "ripples" to the next full adder. Note that the first (and only the first) full adder may be replaced by a half adder.

Adders are one of the most essential components in digital building blocks, however, the performance of adders become more critical as the technology advances. The problem of addition involves algorithms in Boolean algebra and their respective circuit implementation. Algorithmically, there are linear-delay adders like ripple-carry adders (RCA), which are the most straightforward but slowest. Adders like carry-skip adders (CSKA), carry-select adders (CSEA) and carry-increment adders (CINA) are linear-based adders with optimized carry-chain and improve upon the linear chain within a ripple-carry adder. Carry-lookahead adders (CLA) have logarithmic delay and currently have evolved to parallel-prefix structures. Other schemes, like Ling adders, NAND/NOR adders and carry-save adders can help improve performance as well.

This chapter gives background information on architectures of adder algorithms. In the following sections, the adders are characterized with linear gate model, which is a rough estimation of the complexity of real implementation. Although this evaluation method can be misleading for VLSI implementers, such type of estimation can provide sufficient insight to understand the design trade-offs for adder algorithms.
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