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In this paper the main topologies of one-bit full adders, including the most interesting of those

recently proposed, are analyzed and compared for speed, power consumption, and power-delay product. The
comparison has been performed on circuits, optimized transistor dimension to minimize power-delay product.
The investigation has been carried out with properly defined simulation runs on a Cadence environment using a
0.25-mm process, also including the parasitics derived from layout. Performance has been alsoc compared for
different supply voltage values. Thus design guidelines have been derived to select the most suitable topology
for the design features required. This paper also proposes a novel figure of merit to realistically compare n-bit
adders implemented as a chain of one-bit full adders. The results differ from those previously published both
for the more realistic simulations carried out and the more appropriate figure of merit used. They show that,
except for short chains of blocks or for cases where minimum power consumption is desired, topologies with
only pass transistors or transmission gates are not attractive.
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Fig. 1. CMOS full adder

Mirror A7H47) PMOS EdA 289 NMOS E
AA A WA FRE 4 AUE AYay.
28 27 4RrE Q) Mirror A7F4E7) 3] 2e) ) [13[4)(5)

2@ 2. Mirror 27} 7]
Fig. 2. Mirror full adder
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Fig. 3. CPL full adder
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Fig. 4. LEAP full adder
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Fig. 5. LP full adder
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Fig. 6. TG full adder
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Fig. 7. TGD full adder
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Fig. 8. DCVSPG full adder
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Table 1. Comparison table for Full adder
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Table 2. Delay for Full adder (ns)
3£ [ CMOS | Miror | CPL | LEAP | LP | TG | TGD |DCVSPG
25v | 08 | 08 | 08 | 08 | 10 | 07 | 08 | 12
tev | 10 | 10 | 10 | 12 [ 13 [ 10 | 10 | 19

# 3 @srle) AYaw

Table 2. Power for Full adder (mW)
AE | CMOS [ Mirror | CPL_| LEAP | LP | TG | TGD ]DCvspG
26V 0.083]0.05410.125] 00741 0.041 [ 0.046 0.066i0.139
18V 10.025 | 0.025 1 0.057 | 0.031 { 0.019 | 0.021 | 0.028 { 0.064

¥ 4. AUprriel PDP(Power-Delay Product)

Table 4. PDP for Full adder 19))
3% [ CMOS | Mirror | CPL | LEAP | LP | TG | TGD |DCVSPG
25V 0042100371 0.1 {0.%9 0.041 {0.032 | 0.053 1 0.167
18V 10.025 | 0.023 | 0.057 i 0.037 10.024 | 0.621 | £6.028 | 0.122
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