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Abstract— Full adder is one of the major components in the
design of many sophisticated hardware design. In this paper
the 6T full adder has been designed using a new efficient
design with less number of transistors. A 2 transistor EX-
NOR has been proposed with the help of two NMOS
(negative Metal Oxide Semiconductor) transistors. By using
this 2T (EX-NOR and 2:1 MUX) A gate the size of the full
adder has been reduced to a large extent which can be
implemented with only 6 transistors and applied this design
in 4:2 compressor. The proposed full adder has a significant
improvement in silicon area and power delay product when
compared to the previous 8T full adder design. Further the
proposed full adder requires a less area to perform a
required logic operation. Further, the proposed full adder
and 4:2 compressor has less power dissipation which makes
it suitable for many of the low power applications and
because of less area requirement the proposed design can be
used in more of the portable applications also. It uses 45nm
and 90nm in deep submicron technology.
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. INTRODUCTION

This paper proposed a 10 transistor per bit compared with
other low gate count of full adder using pass transistor. And
they used 4 transistor based Xor in the system, has reduced
pdp 50% [1]. In this model a one bit full adder is proposed
for a low power and high performances generated using the
8T full adder technique and 12 state of the 1-bit full adder
are simulated with HISPICE using 0.18um CMOS
technology the power and delay are minimized by reducing
the transistor size. the power delay and power producing
delay were reduced using this technique [2] .In this system a
one bit full adder 12T is design, a full adder design
consisting of 6 identical multiplexer and 12 transistor, it has
very low short circuit current and consume less power than
the CMOS adder this adder using software HISPICE
simulation [3]. A full adder designed with multiple pass
transistor logic is proposed. They used multiple numbers of
half adder & full adder and its designed using generic
process design kit 45nm technology and they are simulated
using cadence software. A 25% of power saving and
improved a switching speed of transistor [4] In this paper 6T
full adder based and compare a performances 45nm
,90nm,120nm in submicron technology is proposed and then
6T used to design the 4:2 compressor is a application of this
system and it’s reduced a size of the compressor and
improve the performance

Il. METHODOLOGY

A full adder is used in many low power applications. The
Full adder is implemented using XOR, AND and OR gates
has basic function a system. A simple and efficient full

adder is designed using the transistors. The number of
transistors may vary. The full adder can be designed using
6T transistors, EX-NOR and 2:1 MUX. The number of
transistors required to design mux and EX-NOR is reduced
to 2T.

Fig. 1: Circuit for Full Adder Proposed System

A. EX-NOR:

The EX-NOR gate is designed using two transistors only
which use two NMOS transistors. The circuit diagram of the

EX-NOR is given in fig2.
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Fig. 2: 2T EX-NOR

The basic operation of the EX-NOR is that when
A=B=1, then the transistor output will be high. When
A=1andB=0 the transistor output will be low. When A=0,
B=1 the output will be low. When A=B=0 the transistor
output is high. The truth table of the EX-NOR gate is given
in bellow. The use of the2T transistor EX-NOR reduces the
size of the full adder and by reducing the size large number
of devices can be integrated into a single silicon device to
reduce the size and increase the speed of operation.
1) Truth table 1: EX-NOR

W=10u
L=0.12u

L

m;

A | B | EXNOR
0]0 1
011 0
110 0
1]1 1

Table 1: EX-NOR
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Fig. 3: waveform of 2T EX-NOR

B. 2:1 Mux:

To reduce the size and power dissipation the 2:1MUX is
designed with 2Transistor in deep submicron technology.
The circuit diagram of the 2:1MUX is given in fig.4

WW=2_0u
L=0.[12u

Fig. 4: 2T 2:1 MUX

The 2:1Mux has selection lines which plays an
important role in the output. The selection line determines
the output. If the selection line is 0 the value of A will be the
output.-If the selection-line-is-1 the output depends on the
value of B. The Truth table (2) and wave form of 2T 2:1
MUX is given in fig.4
1) Truth table 2: 2:1 MUX

SEL | A | B | OUT
0|0 0
0|1 0
0 11]0 1
11 1
0|0 0
0|1 1
1
11]0 0
11 1
Table 2: 2:1 MUX
A 0 |—‘ 0]
g I ||

Fig. 5: Wave form 2T 2:1 MUX

C. 6T Full Adder

Full adder is the basic element of many VLSI low power
devices and is widely used in arithmetic operations. The full
adder has three inputs and two output which are sum and
carry. The full adder is designed using PMOS and NMOS
transistor in deep submicron technology. There are two EX-
NOR, one 2:1MUX are used to design the full adder. The
proposed full adder has one PMOS and five NMOS
transistors. The circuit diagram of the 6T full adder is given
below.

— | W=1lu
L=0.12u

La

Fig. 6: 6T Full Adder Design

D. 4:2 Compressors:

The 4:2 Compressor are designed using the developed 6T
full adder. There are five inputs and three output, and which
has one sum and two carry. In this basic 4:2 compressor
there are five half adder, 2 OR gate and more transistors are
used and it has more power dissipation.

| ¥ 1 | |

Fig. 7: basic 4:2 Compressor
The 4:2 compressors have two full adder and one
half adder and the number of transistor is reduced and power
consumption is minimized. The circuit diagram of the 4:2
Compressor is shown in fig7
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Fig. 8: Proposed 6T Full Adder Based 4:2 Compressor
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1) Truth Table.3: 4:2 Compressor
INPUT OUTPUTS
NO OF INPUTS HIGH | CARRY 1 | CARRY 0 | SUM
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1

Table 3: 4:2 Compressor

I11. RESULT AND DISCUSSION

The EX-NOR and 2:1 MUX is designed using microwind
3.1 and cadence and they are used to design the 6T full
adder. The full adder output wave form is given in fig.10.

The performance comparison table is given in table.
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Fig. 9: 6T Full Adder Wave Form
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Fig. 10: Wave Form Proposed 6T Full Adder Based 4:2
Compressor
Structure N(_). Power | Delay PD_P

Transistors | (uw) (ns) (aj)

14T 14 6.4 - 126.54

10T 10 1.83 73.5 83.05

8T 8 1.22 185.9 40

6T 6 0.864 | 200.124 36

Table 4: 6T Full Adder Performance

IV. CONCLUSION

The 6T transistor is designed using deep submicron
technology and the full adder is used to design the 4:2
compressor the output waveforms are obtained. The
developed technique has low power dissipation and acquires
least area

REFERENCES

[1] Jin-Fa Lin, Yin-Tsung Hwang, Member, IEEE,
Ming-Hwa Sheu, Member, IEEE, and Cheng-Che
Ho “A Novel High-Speed and Energy Efficient 10-
Transistor Full Adder Wave Form Design”IEEE
Transactions On Circuits And Systems—I: Regular
Papers, Vol. 54, No. 5, May 2007

[2] Amin Bazzazi, Member, IAENG, Alireza Mahini
and Jelveh Jelini “ Low Power Full Adder Using
8T Structure”IMECS vol2, 2012

[3] Narasimha rao konijeti, JVR Rvindra,yagateela
Member, IEEE, and Cheng-Che Ho “ Power Aware
and Delay Efficient Hybrid CMQOS Full-Adder for
UltraDeep Submicron Technology”IEEE DOI
10.1109/EMC 2013

[4] J. M. Rabaey, and M. Pedram, “Low Power Design
Methodologies,” Kluwer Academic Publishers,
2002

[5] Ritu Raj Lamsal, “Lower power consumption
through VLSI design,” Electronics for You, pp. 97-
98, June2009.

[6] N. Weste and K. Eshraghian, Principles of CMOS
VLSI Design, A System Perspective, Addison-
Wesley,1993

[71 H. T. Bui, Y. Wang, and Y. Jiang, “Design and
analysis of low-power 10-transistor full adders
usingXOR-XNOR gates,” IEEE  Transactions
Circuits Systems I, Analog Digital Signal Process,
vol. 49, no. 1,pp. 25— 30, Jan. 2002.

[8] R. Shalem, E. John, and L. K. John, “A novel low-
power energy recovery full adder cell,” in Proc.
GreatLakes Symposium on VLSI, pp. 380-383,
Feb. 1999.

[9] S. Goel. A. Kumar, M. A. Bayoumi, “Design of
robust, energy -—efficient full adders for deep
submicrometer design using hybrid-CMOS logic
style,” IEEE Transactions on Very Large Scale
Integration(VLSI) Systems, vol.14, no.12, pp.1309-
1321, Dec. 2006.

[10] Zhang, M., J. Gu and C.H. Chang, “A novel hybrid
pass logic with static CMOS output drive full
addercell,” IEEE Int. Symposium on Circuits
Systems, vol. 5, pp. 317-320, May 2003.

[11]Yi WEI, Ji-zhong SHEN,” Design of a novel low
power 8-transistor 1-bit full adder cell, ”Wei et al.
/JZhejiang Univ-Sci C (Comput & Electron)
12(7):604-607., 2011

[12]D. Radhakrishnan, ‘“Low-voltage low-power
CMOS full adder,” in Proc. IEE Circuits Devices
System, vol. 148, pp. 19-24, Feb. 2001.

All rights reserved by www.ijsrd.com 124


http://www.deepdyve.com/lp/institute-of-electrical-and-electronics-engineers/power-aware-and-delay-efficient-hybrid-cmos-full-adder-for-ultra-deep-xIZKE0RcLT?articleList=%2Fsearch%3Fquery%3Dlow%2Bpower%2Bfull%2Badder%2Bcell%2Busing%2Bsubmicron
http://www.deepdyve.com/lp/institute-of-electrical-and-electronics-engineers/power-aware-and-delay-efficient-hybrid-cmos-full-adder-for-ultra-deep-xIZKE0RcLT?articleList=%2Fsearch%3Fquery%3Dlow%2Bpower%2Bfull%2Badder%2Bcell%2Busing%2Bsubmicron
http://www.deepdyve.com/lp/institute-of-electrical-and-electronics-engineers/power-aware-and-delay-efficient-hybrid-cmos-full-adder-for-ultra-deep-xIZKE0RcLT?articleList=%2Fsearch%3Fquery%3Dlow%2Bpower%2Bfull%2Badder%2Bcell%2Busing%2Bsubmicron

