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Energy efficient hybrid adder architecture
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5. Experimental results

Hybrid adders of 32, 64 and 128 bits, targeting 500 MHz and
1 GHz, have been implemented. Those were compared with low-

power adders generated by Synopsys Design Compiler EDA tool,
widely used by industry [17]. Other adders have been designed for
reference. We used carry-skip and Kogge-Stone adders, shown in
[9] being energy efficient at 130 nm technology and 1 GHz clock
frequency. The Design Compiler selects the best adder architecture
and the size of its underlying logic cells, such that the resulting
circuits meet the target clock cycle with minimum power (and
hence energy).

The hybrid, carry-skip and Kogge-Stone adders were imple-
mented with a semi-custom design flow, using a standard CMOS
cell library of Virage Logic, designed in IBM 65 nm technology. The
pass-gate cell in Fig. 2 was designed and characterized in the
typical corner, and then appended to the cell library. The usage of
pass-gates and their robustness in the design of low-energy
addition circuits has been discussed in [18]. Its schematics and
layout are shown in Fig. 11.
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