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A Pass-transistor Logic Design Method for Adders and
Application Examples
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and KI1vosH1 KITAMURA?

This paper describes a pass-transistor logic (PTL) design method for adders. First, we de-
sign PTL circuits with Binary Desicion Diagrams (BDDs). Then they reduce delay and area
to make proper use of NMOS-PTL and CMOS-TG. At last, we design physical layouts with
PTL cell library. We can design compact PTL cells easily using conpound cells which consist
of some basic cells. We designed 3-type 32-bit carry select adders (NMOS-PTL, CMOS-TG,
HYBRID). A HYBRID adder, with the proper use of NMOS-PTL and CMOS-TG, shows best
performance in ED product and area. Furthermore, 3 HYBRID adder shows that our method
reduces ED product by 31% and area by 23% in comparison with a CMOS carry look-ahead
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Fig.2 Partial diagram replacement.
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Fig.3 BDD description of 4-bit ripple carry adder.
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(2) After replacement (Carry select adder)
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Fig.4 BDD description of 4-bit carry select adder.
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Fig.9 32-bit carry select adder.
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Table 1 Simulation results of 32-bit adders.
CMOS-CLA-1 | CMOS-CLA-2 | NMOS-CSA | CMOSTG-CSA | HYBRID-CSA
P EXE 2036 2670 (1.31) 1710 (0.84) 2052 (1.01) 1736 (0.85)
HH [pm?] 30041 40260 (1.34) | 24345 (0.81) 27622 (0.92) 23260 (0.77)
EEEFH [ns] 2.31 1.88 (0.81) 2.93 (1.27) 2.17 (0.94) 2.30 (1.00)
IRVF— [pl] 90.7 106.1 (1.17) 73.5 (0.81) 67.8 (0.75) 62.9 (0.69)
ED # (i) (1.0) (0.95) (1.03) (0.70) (0.69)
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