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Abstract
Purpose – This work focused on a basic building block of an allocation unit that carries out the critical job of deciding between the conflicting
requests, i.e. an arbiter unit. The purpose of this work is to implement an improved hybrid arbiter while harnessing the basic advantages of a matrix
arbiter.

Design/methodology/approach – The basic approach of the design methodology involves the extraction of traffic information from buffer signals
of each port. As the traffic arrives in the buffer of respective ports, information from these buffers acts as a source of differentiation between the
ports receiving low traffic rates and ports receiving high traffic rates. A logic circuit is devised that enables an arbiter to dynamically assign priorities
to different ports based on the information from buffers. For implementation and verification of the proposed design, a two-stage approach was
used. Stage I comprises comparing the proposed arbiter with other arbiters in the literature using Vivado integrated design environment platform.
Stage II demonstrates the implementation of the proposed design in Cadence design environment for application-specific integrated chip level
implementation. By using such a strategy, this study aims to have a special focus on the feasibility of the design for very large-scale integration
implementation.

Findings – According to the simulation results, the proposed hybrid arbiter maintains the advantage of a basic matrix arbiter and also possesses the
additional feature of fault-tolerant traffic awareness. These features for a hybrid arbiter are achieved with a 19% increase in throughput, a 1.5%
decrease in delay and a 19% area increase in comparison to a conventional matrix arbiter.

Originality/value – This paper proposes a traffic-aware mechanism that increases the throughput of an arbiter unit with some area trade-off. The
key feature of this hybrid arbiter is that it can assign priorities to the requesting ports based upon the real-time traffic requirements of each port. As
a result of this, the arbiter is dynamically able to make arbitration decisions. Now because buffer information is valuable in winning the priority, the
presence of a fault-tolerant policy ensures that none of the priority is assigned falsely to a requesting port. By this, wastage of arbitration cycles is
avoided and an increase in throughput is also achieved.

Keywords Circuit implementation, Circuit simulation, Circuit networks, Fair arbiter, Hybrid arbiter, Traffic aware, Adaptive matrix arbiter, Fault tolerance,
NoC arbiters, Buffer aware

Paper type Research paper

1. Introduction

The emphasis on miniaturization of the devices has led researchers

toward new vision for system design and implementation, which

leads the current very large-scale integration (VLSI) design industry

toward adoption of highly scaled-down devices for system

implementation. By the use of micro-fabrication and other

technologies, possibilities of developing reliable lab on chip are ever

growing (Bogue, 2016). Latest solutions for miniaturization are

also evolving such as use of nanomagnetic logic (Farzaneh et al.,

2020). Embedding scaled-down device inside a chip has always

been a challenge for the system designers. As a result of taking up

these challenges, researchers have come up with the development

of efficient and sophisticated system-on-chip (SoC) and

multiprocessor system-on-chip (MP-SoC) architectures. Low

power and area-efficient system design techniques incorporated

with these systems are expected to revolutionize the way we think

about digital systems (Wolf et al., 2008; Khan and Mir, 2017;

Khan andMir, 2019; Sabu and Batri, 2020). However, traditional

approach of interconnection of modules inside these complex

systems is not feasible. Primarily, because of the increased parasitic

effects caused by high wiring complexity and higher operating

frequency requirements of these systems (Sharma et al., 2011).

NoC is expected to play a vital role in providing high-performance

communication in SoC and MPSoC systems (Rowlands and

Philip, 2019). To harness more benefits by using such

technologies, use of through silicon via technology for fabrication is

also a viable solution (Lau, 2011). Because of the advent of such
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a b s t r a c t

Contact Tracing is considered as the first and the most effective step towards containing an outbreak,

as resources for mass testing and large quantity of vaccines are highly unlikely available for immediate

utilization. Effective contact tracing can allow societies to reopen from lock-down even before

availability of vaccines. The objective of mobile contact tracing is to speed up the manual interview

based contact tracing process for containing an outbreak efficiently and quickly. In this article, we

throw light on some of the issues and challenges pertaining to the adoption of mobile contact

tracing solutions for fighting COVID-19. In essence, we proposed an Evaluation framework for mobile

contact tracing solutions to determine their usability, feasibility, scalability and effectiveness. We

evaluate some of the already proposed contact tracing solutions in light of our proposed framework.

Furthermore, we present possible attacks that can be launched against contact tracing solutions along

with their necessary countermeasures to thwart any possibility of such attacks.

© 2020 Elsevier Inc. All rights reserved.

Contents

1. Introduction......................................................................................................................................................................................................................... 2

2. Issues and challenges in mobile contact tracing ............................................................................................................................................................ 3

3. Proposed evaluation framework for contact tracing solutions ..................................................................................................................................... 3

4. Evaluation of the proposed solutions .............................................................................................................................................................................. 5

4.1. EPIC.......................................................................................................................................................................................................................... 5

4.2. Tracetogether.......................................................................................................................................................................................................... 6

4.3. Reichert’s MPC based solution ............................................................................................................................................................................. 6

4.4. CAUDHT .................................................................................................................................................................................................................. 7

4.5. Berke et al.’s location based system.................................................................................................................................................................... 8

4.6. DP-3T....................................................................................................................................................................................................................... 8

4.7. ROBERT.................................................................................................................................................................................................................... 9

5. Possible attacks on contact tracing solutions and their countermeasures.................................................................................................................. 9

5.1. Generic attacks....................................................................................................................................................................................................... 10

5.1.1. Resource drain attack ............................................................................................................................................................................ 10

5.1.2. Trolling attacks ....................................................................................................................................................................................... 10

5.1.3. Replay attacks......................................................................................................................................................................................... 11

5.1.4. Proximity app attack.............................................................................................................................................................................. 11

5.1.5. Tracking and deanonymization attacks ............................................................................................................................................... 11

5.1.6. Screen lock attack or ransomware....................................................................................................................................................... 11

5.1.7. Backend impersonation ......................................................................................................................................................................... 11

5.1.8. False injection or false report attack ................................................................................................................................................... 11

5.2. Attacks specific to bluetooth based solutions .................................................................................................................................................... 11

5.2.1. Bluejacking .............................................................................................................................................................................................. 11

∗ Corresponding author.

E-mail address: ahl@nitsri.net (A.H. Lone).

https://doi.org/10.1016/j.cosrev.2020.100307

1574-0137/© 2020 Elsevier Inc. All rights reserved.



 

 

 

International Journal of Computing and Digital Systems 
ISSN (2210-142X)  

Int. J. Com. Dig. Sys. 8, No.3 (May-2019) 

 

Email: afshan_58phd15@nitsri.net, naaz310@nitsri.net, najeeb@nitsri.net 

 http://journals.uob.edu.bh 

 

Fault-Tolerant Buffer Aware Round Robin  

Arbiter Design for NoC Architectures 

 
Afshan Amin Khan

1
, Roohie Naaz Mir

2
 and Najeeb-ud-din

3
 

 
1Department of Computer Science and Engineering, National Institute of Technology, Srinagar, India 
2Department of Computer Science and Engineering, National Institute of Technology, Srinagar, India 

3Department of Electronics and Communication Engineering, National Institute of Technology, Srinagar, India 

 
Received 1 Feb. 2019, Revised 9 Mar. 2019, Accepted 9 Apr. 2019, Published 1 May 2019 

 

 

Abstract: An arbiter is identified as one of the critical components of the NoC router. Among various arbitration schemes, Round-Robin 

arbiter is one among the popular arbitration schemes. In this work we have proposed an arbitration scheme that will be able to solve the 

problem of constant wait time of a conventional Round-Robin arbiter and will provided some additional features as well. The superiority 

of the proposed design is its ability to overcome this constant wait time, by identifying the real-time requirements of each port, based on 

information from respective buffers. The additional feature of the proposed algorithm is its fault-tolerant behavior for the errors related to 

buffer information. The proposed design is implemented using Vivado IDE and is verified on Zed-board Zynq-7000 FPGA platform. 

Simulation results reveal that the proposed algorithm has completely eradicated the drawback of constant wait time by performing 

arbitration dynamically. More importantly, it was observed that the proposed algorithm is tolerant to any temporary or permanent fault for 

deciding priorities. These major improvements in a Conventional round robin arbiter are achieved at the cost of 36% increase in area and 

a bonus 8% and 2% improvement in delay and operating frequency respectively. 
 

Keywords: Fault Tolerant, Round Robin arbitration, Starvation Free, Buffer Aware, MPSoC, SoC, High Throughput 

1. INTRODUCTION 

The constant trend of decrease in the transistor feature 

size has opened new doors of research and analysis for the 

modern-day technocrats, such that more research efforts are 

intended towards the development of innovative and 

effective methods to overcome the unwanted effects arising 

due to decrease in transistor feature size. More importantly 

as the possibility of increasing the density of devices on the 

die has become higher, new avenues of developing efficient 

system architectures such as System on Chip (SOC) and 

Multiprocessor System on Chip (MPSOC) based systems 

have come to the picture. Modern day electronic system 

design has been revolutionized by the introduction of 

MPSoC paradigm [1, 2].Observing the growing number of 

cores on a single die, where these cores are expected to 

generate a large set of communication data, there is an 

immense need to connect them with specialized 

communication hardware. Realizing the needs of these 

systems, a feasible, high performance, reusable and scalable 

Thus Network on Chip (NOC) can be a promising solution 

[3]. The use of a communication network implemented 

together on a single die alongside the processing core can be 

a sophisticated and natural solution [4]. Thus, in near future, 

we can expect that MPSOCs or SOCs will be designed with 

integrated network on chip architectures. One such expected 

architecture is shown in figure 1. It depicts a 2D 8X8 Mesh 

topology, where each core tile is capable enough to process 

data and later forward this processed data to the desired 

location using the dedicated communication module 

associated with the core. Many such dedicated 

communication modules will form a network housed on to 

the chip, known as Network-on-Chip. A router, seemingly 

small but in itself is a complete system having various sub-

modules. It is implied that now the speed, area and power of 

the network will depend upon the router as a basic unit 

[2].Thus, efficient implementation of internal modules of a 

router is of prime importance for achieving a high-

performance router and ultimately a NoC fabric. An 

efficient arbitration unit is key to the performance of a high-

speed switch or a router [5].The use of an effective 

arbitration scheme can affect the network performance [4]. 

Thus an efficient and reliable arbitration between the 

sources and destination becomes a major design concern. A 

significant problem in an arbiter design is its low-cost 

implementation, where cost relates to the amount of delay, 

area and other performance parameters as well[6].Typically, 

an ideal arbiter is expected to exhibit fairness, mutually 

http://dx.doi.org/10.12785/ijcds/080307 
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Abstract—In order to meet the need for high-speed data 

processing, system designers have adopted Multi-Processor 

System-on-Chip (MPSoC) design. Network-on-chip (NoC) 

promises to be a viable solution as the basic communication 

fabric for such designs. A router is the basic component of NoC 

and using efficient internal blocks to design a router is expected 

to improve the performance of a router as a whole. One such 

block of prime importance is an arbitration unit. The commonly 

used arbitration logics include Fixed Priority, Lottery and Round 

Robin algorithm. However, they lack the capability of 

dynamically changing the priority according to data flit rates of 

specific ports. Thus a requester sending more requests can suffer 

from starvation and ultimately loss of data if not served within 

due course of time. In this work, we propose an improved Round 

Robin algorithm, for increasing Quality-of-Service (QoS) of a 

router. This is achieved by making use of an additional control 

signal from the buffer of each input port named as Buffer full 

(b_f). This addition will help us avoid the starvation condition of 

input ports which have more data flits to send than the lightly 

loaded input ports. The superiority of the proposed method 

than the conventional one is its feasibility for non-uniform 

traffic applications. All the circuits are implemented using 

Vivado 2016.2, with Zed-board as the target board. The proposed 

design is expected to find its application in areas where the traffic 

pattern is not certain and can vary from uniform to hot-spot 

traffic. 

 

Keywords—Quality of Service, Round Robin algorithm, 

starvation, Buffer status, Real Time Application, SoC. 

I.  INTRODUCTION  

One of the major challenges for the next 
generation designers is to build a cost effective and 
time effective approach for system design, so as to 
meet the technological zenith requirements of the 
market. However a typical feature of all market 
needs is high processing power, so as to boost the 
processing speed of a system. This requirement was 
traditionally met by increasing the clocking 
frequency of the cores involved, however due to 
decrease in the feature size of the devices, static 

power consumption has been added as a design 
constraint of a certain fabricated area. Thus by 
using high clocking frequency of the modules used, 
overall power consumption is expected to increase 
by a great deal. This has put a limit on further 
increase of clocking frequency of modules used. 
Another approach of increasing processing power of 
a system can be achieved by increasing the number 
of systems on a chip, such that the task is now 
distributed between the modules. This system 
design approach is called as System on Chip (SoC) 
design methodology. SoC is expected to have many 
modules on a single die, which can be similar or 
different in their role to the overall system. Once a 
system is developed using SoC design 
methodology, it becomes evident that the system 
will generate huge amount of communication data, 
so as to communicate and synchronize between the 
modules. Hence it becomes a primary concern for 
the designers to design a communication fabric that 
is fast, reliable and consistent. Now, it will not only 
be important that how fast a particular element 
processes data but also how fast the processed data 
is clubbed together and sent to the outside world for 
further usage. Replacing systems on a single die 
with processors we then have many processing 
cores on a single die, which distribute the 
unprocessed data between them and eventually 
return back the processed data to the desired 
destination. This approach of system design is 
called as MPSoC design. Electronic system design 
is being revolutionized by the widespread adoption 
of the MPSoC paradigm [1]. Traditionally, a SoC or 
an MPSoC system, interconnects intellectual 
properties (IP) by use of a bus-based interconnect 
system. However when the number of participating 
components is more, then the bus system will have 

Proc. of the 2017 IEEE Region 10 Conference (TENCON), Malaysia, November 5-8, 2017
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Abstract— This paper shows the implementation and comparison 

of Carry Select Adder (CSA) using BEC (Binary Excess one 

Converter) and First Zero Finding (FZF) logic implementation 

techniques with optimization of the Full Adder (FA) cell by 

minimize number of transistors. The results have been analyzed 

and compared for implementation of both the above logic styles 

for 28T, 10T and 8T FA cells where as keeping all other basic 

cells used for implementation of BEC and FZF based CSA same 

for all three of adder cells. The analysis shows that the CSA using 

FZF logic is better in terms of power consumption and Power 

Delay Product (PDP) for all three FA cells however BEC based 

CSA proves to be better in terms of number of transistors used to 

implement the overall circuit. All the designs are implemented 

1.8Volt power supply and 180nm CMOS process technology in 

Cadence Virtuoso environment. 

 

Keywords— MUX free CSA; First Zero Finding Logic; BEC; 

Carry Select Adder; 8T FA; 10T FA. 

I.  INTRODUCTION  
 In recent years a large amount of the research effort has 
been given to improve the system architectures as a whole 
such as ALU, FIR Filters, FFT implementation etc. However 
the backbone of a digital system is an adder block. Thus 
improvement of the adder block will lead to the improvement 
of the system as a whole without any change in the 
architecture of the system[1].This work provides a detailed 
analysis of the MUX free architecture of CSA [1,2] by making 
use of 28T [3], 10T[4] and 8T[5,6] adder. In the current VLSI 
industry optimization of both power and area are of prime 
importance since the demand of the consumers is not only 
restricted to smaller size of the devices but also higher battery 
life. In order to achieve such a design specification high speed 
architectures are to be considered one such architecture is 
CSA. The CSA is used in many computational systems to 
alleviate the problem of carry propagation delay by 
independent generating multiple carries and then select a carry 
to generate the sum[7]. However,  due to the use of an extra 
Ripple Carry Adder (RCA) as the second stage and ultimately 
a final stage MUX the area consumed by such a CSA design is 
very huge, thus not only occupies a large area but also 
increases the power dissipation of the overall circuit, which 
can be a point of concern so as to make a device more and 
more portable. Hence in order to avoid the extra area and 
power consumption by the CSA an intelligent design scheme 
was given in[2] which gives the idea of using FZF logic circuit 

to eliminate the second stage RCA and final stage MUX in a 
traditional CSA design for front end implementation. 
 This paper is organized as follows, in section II, we 
explain the architecture of CSA using BEC logic, in section III 
architecture of CSA using FZF logic, in section IV 
Implementation of optimized  FA cell, in section V Simulation 
and result analysis, in section V simulation and result analysis 
and in section VI give conclusion. 

II. ARCHITECTURE OF CSA USING BEC LOGIC 

 
Fig. 1.  Architecture of 4-Bit CSA using BEC logic 

 

First, a traditional CSA will consist of the following major 
blocks that are first stage RCA, second stage RCA and final 
stage multiplexers for the final selection of the sum bit either 
for input carry being 0 or 1. In [1,2] a unique design is given 
that gives implementation of CSA with elimination of the 
second stage RCA. It uses a BEC logic block to perform the 
operation provided by the RCA as in Fig 1. When analyzed 
the second stage of a CSA is nothing but a RCA with input 
carry as 1, thus any circuit that gives add one operation can be 
placed in place of the second stage RCA to achieve the desired 
operation. The operation is achieved by using BEC logic. 

A BEC is a combination of XOR gates in conjugation with 
AND gates such that each and gate acts as an internal carry 
generator circuit that generates the carry of the two 
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Abstract 

This paper focuses on the different designs of an Adder cell with an aim of finding an Adder cell from the literature which can be used for 

the future VLSI application. To ensure this all the designs have been implemented in Cadence Virtuoso 90nm Technology with least 

possible size of transistors available. A critical parameter in identifying circuits suitable for VLSI applications is that the implementation 

area and power dissipation must be as small as possible, thus in this paper we are trying to compare different possible design of an adder 

cell ranging from the most stable 28 transistor(28T) adder cell to a low area 8 transistor(8T) adder cell. All the designs have been 

compared for their area, power dissipation, delay and PDP, so as to choose the more reliable adder cell for cascaded VLSI applications. 

 
"Keywords: Low Arear Full Adder; Nano Scale Adder;Lower Transistor Count;Threshold loss ;cascaded logic"  

1. Introduction  

In recent years a good number of researchers have focused their work for the optimization of system architectures such as 

that of a Filter, multipliers, MAC units etc. This methodology of optimization includes a huge amount of theoretical 

calculations and improvisations in the logic used to implement the architecture, so as to develop a new architecture that can 

prove to be better than the existing architecture. A simpler method to optimize any logic circuit can be to identify a base cell 

that can be repeated to form the complete architectural design of a system. For systems like multipliers and others the base 

cell that is in general recursively used is the Full Adder Cell. Thus optimization of a Full Adder Cell will lead to the 

optimization of the system as a whole while all the efforts are focused on optimizing a single unit out of the whole 

architecture i.e the Full Adder Cell. 

  Realizing the significance of a Full Adder Cell we have gone through the literature and identified a wide range of 

versatility in the design and also in the number of transistors used to implement each design. Some of the promising designs 

of Full Adder Cells have been implemented and compared in this paper. However a peculiar feature of reducing the area by 

reducing the number of transistors being used to implement the Adder cell is that the driving capability is also expected to 

vary as there is a serious degradation in the output voltage swings than the expected full swing voltage values be less as 

compared to the reference design of a Full Adder cell. Thus the cells given in this paper have been compared on the basis of 

amount of the degradation attained in the output logic level for respective input combinations, power consumption and 

delay. As we tend to reduce the number of the transistors used to implement an adder cell starting from the fully 

symmetrical design of a 28T Adder cell R. Zimmermann et al., 1997 and going down to least possible 8T Adder cell Fayed 

et al., 2001 there is a variation in the amount of the degradation levels attained in either Sum or Carry output or-else both, 

which ultimately restricts the driving capability of respective Full Adder Cell. Each adder cell has been somewhat modified 

by varying the W/L ratio of the transistors used in the design of that particular adder cell so as to attain some acceptable 

logic levels of Sum and Carry outputs, which help in proper driving of the next stages of the circuit. 

 



 

 

 

 

Abstract—This paper present a comparison between the design 

of the 8T adder based Carry Select Adder (CSA) and 10T adder 

based CSA. Using both the designs of adders 4-bit CSA 

architecture has been developed and compared with the 28T 

adder 4-bit CSA. The 10T CSA design has reduced delay, power 

and area as compared with the 28T CSA with a slight tradeoff for 

area as compared to 8T CSA. The analysis shows that the 10T 

CSA is better than both 8T adder based CSA and 28T CSA. This 

work evaluates the performance of the 10T CSA design in terms 

of power, delay and area using 180nm CMOS process technology 

Cadence Virtuoso tool and Spectre simulator. 

 
Index Terms— Carry Select Adder (CSLA); Low power; 

Binary Excess -1 Converter (BEC), 10 Transistor adder. 

 

I. INTRODUCTION 

N recent years a large amount of the research effort has been 

given to improve the system architectures as a whole such as 

ALU, FIR Filters, FFT implementation etc., however the 

backbone of a digital system is a adder block. Thus 

improvement of the adder block will lead to the improvement 

of the system as a whole without any change in the architecture 

of the system. This works provides a detailed analysis of the 

already existing architecture of CSA [1] by making use of 28T 

[2], 8T [3], and 10T [4] adder. In the current VLSI industry 

optimization of both power and speed are of prime importance 

since the demand of the consumers is not only restricted to 

smaller size of the devices but also higher speeds with longer 

battery life. In order to achieve such a design specification 

high speed architectures are to be considered one such 

architecture is CSA than provides a good speed and lower 

power consumption with area trade off.  The CSA is used in 

many computational systems to alleviate the problem of carry 

propagation delay by independent generating multiple carries 
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and then select a carry to generate the sum. However, the CSA 

is not area efficient because it uses multiple pairs of Ripple 

Carry Adders (RCA) to generate partial sum and carry by 

considering carry input Cin=0 and Cin=1, then the final sum 

and carry are selected by the multiplexers (MUX) [5]. 

This paper is organized as follows, in section II, we examine 

the existing CSA with BEC using 28T, in section III 

Implementation of CSA using 8T, in section IV 

Implementation of CSA using 10T, section V simulation and 

result analysis are discussed. The last section includes 

conclusion and references. 

 

II. EXISTING CSA WITH BEC USING 28T FULL ADDER CELL 

The Existing work gives the implementation of the CSLA 

using 28T [2] 1- bit full adder. For each full adder block in 

first level RCA block with Cin=0, and in second level Binary 

Excess Converter (BEC) is used instead of RCA with Cin=1 in 

regular CSA to achieve lower area and power consumption. 

The main advantage of this BEC logic comes from the lesser 

number of logic gates than the n-bit Full Adder (FA) structure. 

Hence reduces the area and power consumption of the regular 

CSLA to replace the n-bit RCA by an n+1-bit BEC. A 

structure and the function table of a 4-bit BEC are shown in 

Fig.1 and Table I respectively [6]. 

 

One of the biggest advantages of using this BEC logic is 

that when large amount of the bits are sent to CSA for 

addition BEC logic usage saves a very large amount of area 

as compared to RCA which is used in the conventional 

CSA. The equation (1) shows Boolean expression of 4-bit 

Binary Excess Converter [1]. 

0 0X B000  

1 0 1X B B1 0 11 01 0  

2 2 ( 0& 1)X B B B2 2 ( 0& 12 2 ( 0& 12 2 ( 0& 12 2 ( 0& 1  

                                   3 3 ( 0 & 1& 2)X B B B B3 3 ( 0 & 13 3 ( 0 & 13 3 ( 0 & 13 3 ( 0 & 1                   (1) 

Comparative Analysis of Carry Select Adder 

using 8T and 10T Full Adder Cells  

Shivendra Pandey, Member, IEEE, Afshan Amin Khan and Rajkumar Sarma  

I 

 
 Fig.1  4-bit Binary Excess Converter 
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Abstract— The paper gives a review of already existing 3-T 

XOR cells and provides an optimized value of (W/L) on the basis 

of simulation results obtained, so as to improve the threshold loss 

problems present in the existing designs of 3-T XOR cells thus 

helping improve the driving capability, however the driving 

capability is not sufficient for large circuits like multipliers, hence 

has a scope for further improvement. Using the best improved 

version of 3-T XOR cell a Full Adder Circuits is designed. All the 

basic circuits and their improved versions have been 

implemented in Cadence Virtuoso for 180nm technology and 1.8v 

sources. 

Keywords—3T-XOR, 8-T Adder, Threshold loss problem 

1. INTRODUCTION 

Various efforts have been made in the past to optimize 

arithmetic circuits in terms of their speed, implementation 

area, power consumption and so on. However the path chosen 

to achieve this aim may vary from one designer to another. 

One such way to optimize any arithmetic circuit is to optimize 

its basic building blocks to obtain optimized speed, area and 

power consumption for the overall circuit. 

Adder being the basic building block of an arithmetic circuits 

such as multiplier, MAC unit, ALU, hence its optimization 

can lead to the optimization of a very large number of 

arithmetic circuits as a whole, hence design of low power, 

high speed adder has become one of the most essential and 

important research problems[7-9] . However the heart of an 

adder circuit is XOR gate. Therefore an optimized XOR gate 

has to be a prior matter of concern for a designer before 

designing a Full Adder Cell. Analyzing the literature available 

on XOR gate a wide number of designs have been developed 

to attain the desired function of an XOR gate. Ranging from a 

12-T XOR gate in [1] the number of transistors, speed, area on 

chip and power consumption to implement the XOR function 

have been improved up to an acceptable level of satisfaction 

by designing 3-T XOR gate in [2-3-4]. However as the 

number of transistors decreases the threshold loss problems 

seem to creep in to the picture, due to which it becomes very 

difficult to cascade such a gate where the output suffers 

threshold loss problem. In order to explain the amount of 

threshold loss problem, all outputs are represented in the form 

of voltage values for 1 and 0, which ideally must be 1.8v and 

0v respectively. Thus all the output values are shown in terms 

of voltage values rather than logic values. Rest of the paper is 

distributed in following sections: section 2 is simulation 

results of designs given in previous literature, section 3 is 

improved w/l selected design and its simulation results, 

section 4 is improved 8-T adder, section 5 is conclusion and 

section 6 is references.  

 

2. SIMULATION RESULTS OF PREVIOUS 

LITERATURE 

Three basic designs for 3T-XOR gate given in [1-2-3] have 

been designed and analyzed for their performance using 

cadence virtuoso 180nm technology. Each of the design will 

be analyzed and compared with each other on the basic of 

output logic value voltages and average power. More-over in 

this paper we have chosen two types of input combination 

sequence one is as sequence 1{00, 01, 10, 11} and the other 

one is sequence 2{11, 10, 01, 00}. The output response of the 

circuit is recorded in tables with average output logic voltage 

values for each of the input combination for all circuits. 

A.   XOR Cell I, is implemented using the design in [3] 

which is shown in figure 1 with respective waveforms for 

both sequences in figure 1a and 1b.  

All the w (width) in w/l ratios are calculated with respect to 

the technology used that is 180nm thus the values for w used 

for the design in [3] are 400nm,900nm and 400nm for 

PM0,PM1 and NM0 respectively. However the ratios given in 

the paper are 1/1 for NM0 but it is taken to be greater than 2/1 

because of design constrains. This paper uses two types of 

sequences so as to analyses the effect of the charge storage on 

the output waveform of the XOR cell. Since ideally no charge 

storage is expected but practically it is there in the MOS 

devices.   The output response observed is given in table 1 for 

two types of input sequence and the effect can be analyzed as: 

 

For sequence 1 the circuit supplies a very weak logic 1 for 

{10} combination, where as rest of the logic voltages can 

somehow be accepted. The Average power of the circuit is 

48.62E-6. 

For sequence 2 the circuit supplies a very weak logic 0 for       

{00}, where as rest of logic values can somehow be accepted. 

The average power of the circuit is 49.56E-6. 
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