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Abstract— In this work a comparison and study of different
low power 1-bit full adder techniques at deep submicron
technologies is carried out. The study concentrates in the
crucial factors which determine the applicability of the
design for particular applications. The comparison of
different adders has been carried out on the basis of these
parameters i.e. delay, power consumption, output swing,
PDP etc. The comparison is carried out between designs
with low device count. On the basis of comparison a
conclusion has been drawn in which the shortcomings of
present designs have been discussed with future possibilities
of improvement. The designs compared are TGA, SERF and
modified SERF.
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I. INTRODUCTION

As we are moving towards high speed applications and low
power portable designs, the need of optimized and efficient
standard cells is increasing. The explosive growth in laptop
and portable systems and in cellular networks has intensified
the research efforts in low power microelectronics. Today
there are an ever-increasing number of portable applications
requiring low power and high throughput than ever before.
For example, notebook and laptop computers, representing
the fastest growing segment of the computer industry, are
demanding the same computation capabilities as found in
desktop machines. Equally demanding are developments in
personal communication services (PCS’s), such as the
current generation of digital cellular telephony networks
which employ complex speech compression algorithms and
sophisticated radio modems in a pocket sized device. Even
more dramatic are the proposed future PCS applications,
with universal portable multimedia access supporting full
motion digital video and control via speech recognition.
Thus, designing low-power digital systems especially the
processor is becoming equally important to designing a high
performance one.

Il. PREVIOUS WORK

The three major components that contribute to the power
consumption in CMQOS circuits are the static dissipation due
to leakage current, the dissipation due to switching transient
current and the dissipation due to charging and discharging
of load capacitance.

We have taken a review of the several designs of
low power adder cells.
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Fig.1 Transmission Function Adder
The transmission function full adder, which uses 16
transistors for the realization of the circuit, is shown in
Figure 1. For this circuit there are two possible short circuit
paths to ground. This design uses pull-up and pull-down
logic as well as complementary pass logic to drive the load.
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Fig.2 Dual Value Logic Adder

The DVL full adder is illustrated in Figure 2, uses
23 transistors for the realization of the adder function. DVL
was developed to improve the characteristics of double pass
transistor logic which was designed to have the logic level
high signal passed to the load through a p-transistor and the
logic level low drained from the load through an n-
transistor.
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Fig. 3 14T Full Adder Cell
The fourteen transistor full-adder, as the name
implies, uses 14 transistors to realize the adder function-
Figure 3. To date this is the most area efficient design. The
14T full adder cell, like the transmission function full adder
cell, implements the complementary pass logic to drive the
load.

A. Serf Adder Cell
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Fig.4 Conventional SERF ADDER

SERF design implies only 10 transistors to
implement a full adder cell. This circuit operates well at
higher supply voltages, but if the supply voltage is scaled to
voltages lower than 0.3V, this circuit fails to work. As it can
be seen, the SERF adder is confronted with serious
problems especially at lower supply voltages. Assume that
one of the two input vectors ABCin=110” and “111” are
applied. As seen from Figure.4, when A=1 and B=1, the F
node voltage is Vdd-Vth. Now if Cin=0 then Cout will be
equal to Vdd-2Vth and the Sum signal isgoing to zero
driven by a MOS transistor with its gate connected to Vdd-
Vth. When Cin=1, Cout is connected to VDD (may be
lower) and the SUM signal will go to Vdd-Vth. Another
problem with this design is when the floating node is
connected to 0 (A=0, B=1 or A=1,B=0).When Cin is “17,
Cout is charged to Vdd, but when Cin=0, Cout must be
discharged to ground using a PMOS pass transistor that
cannot fully discharge the output. In this case, Cout is
discharged toVtp which is higher than Vtn. This problem is
intensified if the circuit works at sub threshold voltage. If A
is at logic “1”, some current leaks to the Cout node which

makes Cout to increase even more than Vtpin some cases
depending on the sizing of the pass transistors. In thiscase
the Sum value is dependent on the Cin state, for instance, if
Cin is “1”, the Sum output is going to Vdd-Vth which is a
problem in sub threshold region.

B. Modified Serf Adder
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Fig.5 Modified SERF ADDER CELL

For the modifications in conventional SERF adder
cell for different inputs, we add an extra circuit to the SERF
adder as shown in Figure 5. By adding this circuit to the
SERF, the F node voltage for input vectors ABCin=(“110",
“1117), is connected to VDD, which increases the output by
Vth, so we can scale the supply voltage to Vin+Vip that is
estimated to be lower than 0.3V instead of 0.45V for SERF
full adder.

I1l. PROPOSED WORK

There are 2 possible improvements which can be applied
separately to SERF in order to achieve different
performance goals according to applications. The proposed
designs are:

—  Full swing design (FS-SERF)

— High speed design (HS-SERF)

— Both designs can work at VVdd as low as 0.3V.

IV. CONCLUSION

In this paper we have surveyed the various full adder cells
i.e. TGA, SERF and Modified SERF along with their basic
structures. The SERF is modifies with the introduction of an
extra circuit to the conventional SERF and as a result the
power consumption of the SERF adder cell has reduced.
Further, the modified circuit can be improved by adding two
proposed designs i.e. Full swing design and high speed
design which would work at 0.3V power supply and
performance will be enhanced accordingly.
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