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Abstract—technology scaling into the deep 10e-09 metre system of things has made the Network-on-

Chip (NoC) in multicore buildings and structure design increasingly open to attack to bad points. This 

has increased in rate the need for designing safe, good NoCs. To this end, we make an offer a safe, 

good NoC router buildings and structure design able tolerating number times another endless bad 

points. The made an offer router gets done a better always-working without being the cause of too 

much area and power overhead as made a comparison to the baseline NoC router or other fault-

tolerant routers. always-working observations using middle, half way between Time to unsuccessful 

person (MTTF) gives knowledge of that our made an offer router is 6 times more safe, good than the 

baseline NoC router (without system of care for trade). We also make a comparison our made an offer 

router with other having existence fault-tolerant routers such as BulletProof, Vicis and RoCo using 

silicon system of care for trade acted for owner (SPF) as a metric. SPF observations shows that our 

made an offer router is more safe, good than the said-about having existence error having wide views 

routers. hardware putting-together did by Cadence fight RTL one who gets facts using advertisement 

45nm technology library shows that the made right way taken by electric current is the cause of an 

area overhead of 31% and power overhead of 30%. Latency observations on a 64-core net based NoC 

acted the part of using GEM5 and running send liquid in all directions- 2 and parsec point of 

comparison attention to business trade shows that in the existence of number times another bad points, 

our made an offer router increases the overall latency by only 10% and 13% separately while making 

ready better always-working 

 

Keywords—Network-on-Chip, Reliability, Area, Power. 

 

 

1. INTRODUCTION 

 

Technology scaling has gave power to 

single bits broken out with 1.000.000.000 

transistors. This increased able to use of on-chip 

resources has led to the stretched wide use of bit 

broken out Multiprocessors (CMPs) or multicore 

buildings and structure design. The month 

before birth day of Christ of CMPs has forced 

the design shift from a computation centric to a 

news centric buildings and structure design. The 

need for a good at producing an effect and 
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scalable news apparatus to go on to harvest the 

benefits of CMPs has led to the evolution of 

Network-on-Chip (NoC), example. NoC is a 

small parcel based interconnection network that 

scales bandwidth with network size. It helps at 

the same time news between number times 

another middle-parts on a single bit broken out 

and plays a working well part in decoupling the 

intra-core computation from the Inter-Core 

news. chief parts of a NoC join routers and 

connections. Technology scaling into deep 10e-

09 metre systems has droped the size of a 

transistor and has increased the feebleness of 

transistors to different error mechanisms 

transistors are most importantly open to attack to 

2 kind of bad points namely, endless and 

transient bad points. A endless error goes on to 

act on the operation of a way taken by electric 

current from the time of its start. 

Electromigration, burning taste person 

transporting parcels for payment going lower 

and Time Dependent dielectric breakdown are of 

a certain sort starting points for endless bad 

points. A transient error has an effect on the 

operation of a way taken by electric current for a 

smaller stage in time of time representatively in 

the order of one clock wheeled machine. thermal 

radio rays from all space rays, process different 

in some way and first very small bits from the 

making a parcel material are common starting 

points for transient bad points. This increased 

sensitivity of transistors to error mechanisms has 

made always-working a front runner in the 

design of future systems. NoC is neither free 

from danger to endless and transient bad points 

nor is natural by the going against increase in 

bad points caused by technology scaling. The 

branching out for the NoC are very great: a 

single error in the NoC may unable to move the 

working of the complete bit broken out. bad 

points in the NoC may outcome in full of danger 

problems like lost small parcels, network in a 

position unable to do anything and took away 

connection network, which leads to serious 

going lower of the doing a play of on-chip news.  

 

II. CONVENTIONAL NETWORK-ON-CHIP                             

ROUTER 

 

 
A. NoC Router Architecture: 
 

The control logic of a NoC router 

comprises of Routing Computation (RC) unit, 

Virtual Channel Allocation (VA) unit and the 

Switch Allocation (SA) unit. A central crossbar 

(XB) connects the input and output ports of the 

router. For efficient utilization of router 

resources, data traverses in the NoC in the form 

of flits (flow control information units). 

Typically, a packet is segmented into a head flit, 

single or multiple body flits and a tail flit. Head 

flit allocates router resources to the packet, body 

flit(s) contain the payload of the packet and tail 

flit frees the router resources allocated to the 

packet. 

 
B. NoC Router Pipeline 
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NoC router pipeline (Figure 2) is a 4-stage 

pipeline comprised of Routing Computation, 

Virtual Channel Allocation, Switch Allocation 

and Crossbar stages 1) RC Stage: This is the 

first stage in the pipeline and is active upon the 

arrival of a head flit into the router. Based on the 

destination information available in the head flit 

and the routing protocol used, the RC unit 

determines the output port of the current router 

through which the head flit will leave. This stage 

remains idle for body and tail flits. 

2) VA Stage: This is the second stage in the 

pipeline and is active upon completion of RC 

stage. This stage also operates only on head flits. 

Figure 3a [13] shows the architectural block 

diagram of a two-stage separable virtual channel 

allocator. In the first stage, based on the result of 

RC, every input VC with a head flit arbitrates 

for an empty VC at the downstream router. In 

the second stage, head flits across different input 

VCs that have been allocated the same VC at the 

downstream router compete with each other. The 

input VC that wins the arbitration in the second 

stage is allocated the VC at the downstream 

router. 

 

3) SA Stage: This is the third stage in the 

pipeline and is active for head, body and tail 

flits. SA unit is responsible for determining 

which input VC from an input port gets to 

transmit a flit through the crossbar in the next 

cycle. Figure 3b [13] shows the architectural 

block diagram of a two-stage separable switch 

allocator. In the first stage, the SA unit decides 

which VC of an input port gets to transmit its flit 

through crossbar. In the second stage, 

competition between 

different input VCs trying to gain access to the 

same output port of the crossbar is resolved. The 

input VC that wins the 

 
III. RELATED WORK 

 

Here, we give an overview of the buildings and 

structure design of the error having wide views 

routers presented in BulletProof, Vicis, and 

RoCo as they also do the question under 

discussion tolerating endless bad points in the 

NoC router system of pipes. Constantinides et 

Al. made an offer the BulletProof router that 

employs N-modular more than is needed (NMR) 

way of doing to make ready error quality of 

putting up with the opinions of others. more than 

is needed based techniques such as NMR request 

for the existence of N copies of the kept safe 

(out of danger) part. making ready bad point 

quality of letting acts go on by others to a NoC 

router via NMR way of doing increases the 

silicon area needed to make the took care of 

router by N times. Since the area of a design has 

a having an effect equal to the input relation 

with the possible number of bad points, using 

more than is needed based way of doing to get 

done error quality of putting up with the 

opinions of others is not always good at 

producing an effect. Fick et Al. made an offer 

Vicis methodology that can put up with bad 

points at network and router level. bad points at 
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the network level are tolerated via an input 

opening in ship making exchange of algorithm 

and an adjusting sending the way algorithm that 

changes knowledge the sending the way tables 

to redirect business trade around wrongly done 

links. Within the router, a road going past 

outside town bus is used to without protest bad 

points in the cross-bar and low overhead Error 

making right put into signs (ECC) are used to 

without protest bad points in the datapath. Kim 

et.al made an offer RoCo router buildings and 

structure design, which enables the router to be 

decomposed into person line and column parts. 

break-down is helped by using decoupled 

parallel judge and smaller crossbars for noise, 

words and column connections. error quality of 

letting acts go on by others for sending the way 

computation stage is achieved by using look 

ahead sending the way and for electric button a 

thing or amount put to one side stage is achieved 

by having the same judge from machine-based 

narrow way a thing or amount put to one side 

stage. It can not without protest bad points in 

machine-based narrow way a thing or amount 

put to one side and cross-bar stages. Since the 

noise, words and column parts are independent 

of each other, an endless error in one of the parts 

does not act on the other part and the router goes 

on to group event in a gave lower, less important 

position way (of doing) with the error free part. 

Our made an offer router is different from these 

methodologies in that it provides system of care 

for trade for each person stage of the pipeline. It 

great acts unworking time of having existence 

resources and employs least possible or recorded 

made right way taken by electric current to get 

done quality of letting acts go on by others from 

multiple bad points as explained. 

 
V. PROPOSED SYSTEM ON CHIP  

 

 

a. Multiplexer 

 

Multiplexing is the property of combining one or 

more signals and transmitting on a single 

channel .This is achieved by the device 

multiplexer. A multiplexer is the most frequently 

used combinational circuits and important 

building block in many in digital systems. These 

are mostly used to form a selected path between 

multiple sources and a single destination. A 

basic multiplexer has various data input lines 

and a single output line. These are found in 

many digital system applications such as data 

selection and data routing, logic function 

generators, digital counters with multiplexed 

displays, telephone network, communication 

systems, waveform generators, etc. In this article 

we are going to discuss about types of 

multiplexers and its design. 

 

b. What is a Multiplexer 

 

The multiplexer or MUX is a digital switch, also 

called as data selector. It is a combinational circuit 

with more than one input line, one output line and 

more than one select line. It allows the binary 

information from several input lines or sources and 
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depending on the set of select lines , particular input 

line , is routed onto a single output line. 

The basic idea of multiplexing is shown in figure 

below in which data from several sources are routed 

to the single output line when the enable switch is 

ON. That is how the multiplexers are also called as 

‘many to one’ combinational circuits. The below 

figure shows the block diagram of a multiplexer 

consisting of n input lines, m selection lines and one 

output line. If there are m selection lines, then the 

number of possible input lines is 2m. Alternatively 

we can say that if the number of input lines is equal 

to 2m, then m selection lines are required to select 

one of n (consider 2m = n) input lines. 

 

This type of multiplexer is referred to as 2n × 1 

multiplexer or 2n -to-1 multiplexer. For example, if 

one of the 4 input lines has to be selected, then two 

select lines are required. Similarly, to select one of 8 

input lines, three select lines are required. 

 

 

 
 

Fig: Mux as a router  

 

Generally the number of data inputs to a 

multiplexer is a power of two such as 2, 4, 8, 16, 

etc. Some of the mostly used multiplexers 

include 2-to-1, 4-to-1, 8-to-1 and 16-to-1 

multiplexers. 

These multiplexers are available in IC forms 

with different input and select line 

configurations. Some of the available 

multiplexer ICs include 74157 (2-to-1 MUX), 

78158 (2-to-1 MUX), 74352 (4-to-1 MUX), 

74153 (4-to-1 MUX), 74152 (8-to-1 MUX) and 

74150 (16-to-1 MUX). 

 

3. Router using 2-to-1 Multiplexer 

 

Gate level design: A 2-to-1 multiplexer is 

chiefly of 2 inputs D0 and D1, one select input s 

and one output Y. is dependent on the select 

signal, the output is connected to either of the 

inputs. Since there are 2 input signals only 2 

ways are possible to make connection the inputs 

to the outputs, so one select is needed to do these 

operations.  

 

 

 

 
Fig:  Gate level design  
 

If the select line is low, then the output will be 

got (train) onto another line to D0 input, in view 

of the fact that if select in oreder toimpliment 

roter using *1 conventionnal mux we need 20 
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transisters but here we are implimenting this 

using few transisters  line is high, then the 

output will be got (train) onto another line to D1 

input. The number in sign below shows the solid 

mass diagram of a 2-to-1 multiplexer which 

makes connection 2 1-bit inputs to a common 

destination.The truth table of the 2-to-1 

multiplexer is made clear under. being 

dependent on the selector electric apparatus the 

inputs are produced at outputs, i.e. D0, D1 and 

are got (train) onto another line to the output for 

S=0 and S=1 separately. in this way, the 

Boolean words for the output becomes D0 when 

S=0 and output is D1 when S=1 

Transister level design: 

 

In the truth table the Boolean words of the 

output is given as From the above output words, 

the reasoning way taken by electric current of 2-

to-1 multiplexer can be gave effect to using 

reasoning Gates as made clear in number in 

sign.. 

 

 
 

Fig:  transister level design  

 

It is chiefly of 2 AND Gates, one NOT number 

making payment to see play and one OR number 

making payment to see play. When the select 

line, S=0, the output of the upper AND number 

making payment to see play is zero, but the 

lower AND number making payment to see play 

is D0. in this way, the output produced by the 

OR number making payment to see play is equal 

to D0. in the same way, when S=1, the output of 

the lower AND number making payment to see 

play is zero, but the output of upper AND 

number making payment to see play is D1. as an 

outcome of that, the output of the OR number 

making payment to see play is D1. in this way, 

the above given Boolean words is pleased by 

this way taken by electric current 

 

 

VI.CONCLUSSION 

 

If the select line is low, then the output will be 

got (train) onto another line to D0 input, in view 

of the fact that if select in oreder toimpliment 

roter using *1 conventionnal mux we need 20 

transisters router is six times more reliable than 

the baseline router. Further, we use SPF as a 

metric to evaluate the reliability improvement of 

our proposed router with respect to other fault 

tolerant routers namely BulletProof, Vicis and 

RoCo.power calculations reveal that our 

proposed router has an SPF value of 11 

suggesting that it provides better reliability with 

less overhead compared to the other fault 

tolerant routers 
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