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ABSTRACT

The increasing demand for the high fidelity devites laid emphasis on the development of high spead
power and high performance systems. The 1-bitdddler circuit is very important component in theige of application
specific integrated circuits. This paper present®wel ultra-low delay, PDP and EDP full-adder lohea pass-transistor
and TG techniques. The main advantage of this déasigery low propagation delay, which leads toieeing lower PDP
and EDP than 14T full adder. Intensive HSPICE satioh shows that the new full-adder consumes ardnB% less
power than 14T adder, moreover its propagationratalelay 10% less than 14T full-adder. We have @eg 14T full
adder with proposed full-adder .Simulation has besnied out by HSPICE in 0.18um technology at 1s8yply voltage.
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INTRODUCTION

With the explosive growth in laptops, portable pee communication systems, and the evolution @f th
shrinking technology, the research effort in lowygo microelectronics has been intensified. Toddwgred are an
increasing number of portable applications reqgirsmall-area low-power high throughput. Therefarecuits with
low-power consumption become the major candidatesdisign of microprocessor and system-componehi]. [
Ever since its inception, the design of full-addetsich forms the basic building blocks of all dajitvLSI circuits has
been undergoing a considerable improvement, beitivated by three basic design goals, viz. minimizihe transistor
count, minimizing the power consumption and inciregshe speed [9],[10]. In fact adder is the mostéently used unit
in processors, for doing operations like add, sdytrmultiply, and divide. One common techniquerifucing power is
power supply scaling. For CMOS circuits the costafer supply voltage is lower performance. Scalihg threshold
voltage can limit this performance loss somewhatrbaults in increased leakage [5], [6]. Other teghes used in low
power design include clock gating and dynamic g#f&requency scaling [6-8]. Sub-threshold circusign involves
scaling the supply voltage below the thresholdagst where load capacitances are charged/ dischhggsub-threshold
leakage currents. Leakage currents are orders ghitogle lower than drain currents in the strongemsion regime,
so there is a significant limit on the maximum penfiance of sub-threshold circuits. Therefore, tradally, sub-threshold
circuits have been used for applications which requltra-low power dissipation, with low-to mod&Facircuit
performance [6], [8]. The 1-bit full-adder designdne of the most critical components of a proaefsd determines its
throughput, as it is used in ALU, the floating paimit, and address generation in case of cachaeanory accesses[6],[8].
The total power dissipated in generic digital CM@8e is calculated by Eq. (1), Eq. (2), Eq. (3} Bq. (4).
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PTotal = PDynamic + PShort Circuit + PStatic (1)
PDynamic =P. CLf VgD (2)

Psnort circuit =

Ipeak-tsc-Vop- f 3)
Pstatic = Istatic- Vop (4)

The above equations P, f, ,O/pp, lpeak tsc @and kaic are respectively, change state probability of gsitaulation
frequency, capacitor of gate, supply voltage, maximcurrent during changing the status of gate,tstioruit time and

static current. Static power is very importantawIsupply voltage.

Although lowering supply voltage and modifying thiereshold voltage results in decreasing the power
consumption, modifying i and reducing supply voltage have direct influeandatency of the circuit, and as shown in
Eq. (5), and Eq. (6) any increase i 9r decrease in supply voltage cause reductiorerfopmance of the 2circuit [11],
[12].

TpropagationNMOS = Tp,, , =~ K (Vor — V)2 5)
n\YDD tn
TPropagationPMOS = TPL_,H ~ (6)

Kp(VDD - |th|)2
The most important parameter for optimization df&dder is energy delay product (EDP).

Many full-adders have been designed and publishelitarature. They are built upon different logityles.
Among these adders the circuits explained belowheilused for comparison in this paper. Althoudloathem perform a
similar function, but the method of producing théermediate nodes and outputs, the loads on thentransistor count
are varied. In all of these full-adders, it is dritco reduce power and delay factors and thus dserpawer delay
product(PDP) and energy delay product(EDP) in caispa to the each full-adder is presented. The iimg of the
paper is organized as follows. Brief explain of fdll-adder cell is in Section (I). Section (lli§ present and describe of
proposed full-adder (MGT adder). Section (IV) iegent Simulation and Compare among MGT full-addén 4T full-

adder. Section (V) is present overall conclusidithis paper.
EXPLAIN ABOUT 14T FULL-ADDERS

14T full-adder is shown in Figure 1. It is incorption of pass-transistor and TG techniques andag h
14 transistors in its structure. This full-adders hhe least number of transistors among all futlead in this paper

moreover it has very low propagation delay, bupitsblem is high consumption power.
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Figure 1: 114T Full-Adder
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PROPOSED FULL-ADDER CELL (22T FULL-ADDER)

The proposed full-adder is utilized 22 transistwith minimum area. This adder is designed basedéabniques
pass-transistor and transmission gate. This fulkadlustrate in Figure 2. In this design our effwas on reducing delay,
PDP and EDP. In fact the most advantage of thigmaidultra-low propagation delay. This proposedeachas very low

propagation delay and thus we intensive achievedotivest power delay product (PDP) and energy dalagiuct (EDP).
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Figure 2: Proposed Full Adder Cell (22T Full-Adder)

SIMULATIONS AND RESULTS

In this section, the proposed circuit is evaluatewl compared to the 14T full adder. The full-addells
simulated using 0.18um CMOS technology files wil®¥Hz and a27°C and the supply voltage is 1.8 V. Simulation
result for full-adder in 0.18 um technology wittpply voltage and frequency 1.8V, 100MHz respectivel

Table 1
. Average Delay PDP 27 Tran.
DI Power (uw) (PS) (FJ) EDF D Count
147 63.308 68 4.304944 292.736 14
Proposed Adder(22TAdder 56.645 61.55 3.3683 2@d7.01 22

So shown in Table 1 the 22T full-adder has the toweay, power consumption, power delay product®PBnd
energy delay product (EDP). In this design we caoattlice area, Delay, PDP and EDP.

CONCLUSIONS

A novel ultra-low EDP and PDP 1-bit full-adder isoposed in this paper. This adder is based on T& an
Pass-Transistor techniques. Ultra-low propagatietayd low power consumption, PDP and EDP are the foajor
features of the proposed adder cell (22T adder)caksbe realized from the resulted information, 22i@er can improve
power consumption, delay, PDP and EDP of full-ad@i&ese results were obtained with simulation byPHE software

at room temperature and supply voltage 1.8V.
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