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Abstract—

In N.O.C links or various interconnections power dissipation
contribute to major fraction. In fact, as technology shrinks, the
power contribute of NoC links starts to compete with that of
NoC routers. In this paper, we design link I, IT, IIl with the
help of MUX gating and various encoding techniques to reduce
both power dissipation and energy consumption of NoC links
.In this work ,we try to reduce power consumption in NoC links
in three ways : Mux gating ,coding and encoding techniques .

This paper analyzes the behavior of Link design LILIII in the
highly structured environment of a network-on-chip (NoC)..
After simulations , we obtain a reduction in total power
dissipation and number of bit transitions up to 35% and 40%,
respectively, without any significant degradation in terms of
both performance and silicon area.

Keywords—Network on Chip (NoC);MUX gating; Encoding
Techniques; Performance Analysis ; Power; Bit transitions.

I.  INTRODUCTION

An NoC is an embodiment of a layered design approach [3].
This methodology considers on-chip communication and its
abstraction as a micro-network consisting of particular layers,
i.e. physical, data link, network, transport and application, each
one having its own functions. Physical layer design should find
a compromise between competing quality metrics and provide a
clean and complete abstraction of the channel characteristics to
the other layers. The data-link layer abstracts the physical layer
as an unreliable digital link, where the probability of bit upsets
is non-zero and increasing as technology scales down.
Furthermore, reliability can be traded off against energy [5].

In this work we have done simulation analysis and
performance evaluation of newly designed link design I, I , III.
on chip design.

We would use the tool, Model Sim which has been
extensively used in the research for design and evaluation of
public domain computer network, to evaluate various design
options for NOC architecture, including the design of links. In
the following, we give a brief overview of our NOC links. In
section I, we describe about various aspects of NOC links
.Section II presents the literatutre survey.Section III gives brief
explanation of Link Design I , II , III . Section IV gives a
description for our simulation experiment, and in section V
some experimental results and corresponding analyses are
presented. Section VI gives comparision results Finally, we
draw some conclusions in section VII.
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II. LITERATUREREVIEW

Network-On-Chips  (NoCs) links have been evolved
considerably in term of power consumption ,performances,
reliability and integration capacity. It is suitable for
Dynamically Reconfigurable Multiprocessor on Chip systems
as presented in [1]. [9] investigates an embedded transition
inversion (ETI) coding that uses phase difference between the
clock and data in the transmitted serial data to solve the
problem of extra indication bit .For reducing bit transitions [7]
investigates the data compression technique using Hamming
Encoder and Decoder and ] to reduce the test time with small
area overhead on chip. The novel methodology also reduces the
switching activity between the modified test inputs which lead
us to reduce the test power dissipation during testing. Two
different techniques are discussed [8] to reduce power
consumption due to switching transition and cross talk.
Technique on rearrange the data so that switching transition is
brought down while the second technique, assures that power
consumption due to cross coupling activity is reduced. This
paper [10] discusses that in network on the major source of
power dissipation is the network on chip links. If compared the
power ratio between the network on chip links and router links
are more power hungry than router.

III. LINKDESIGNI,II, IIT .

In the proposed Link Design I, II , III,we try to reduce power
consumption in NoC links, in three ways : Mux gating ,coding
and encoding techniques .

1. In Link Design I , with the use of MUX][2] gating path is
reduced from source to destination by introducing diagonal path
and the data once received is disconnected from the previous
source.

2. In Link Design IT , we reduce no. of transitions with the help
of encoder and decoder . The encoder[4] will encode the data
before placed onto data bus in such a way so that number of
transition will reduce hence it will save switching power
dissipation depending on the number of switching reduction.
And other side decoder will decode the data into original form.
These encoder and decoder can be used for off chip data
transfer also.

3. In Link Design IIT ,with the help of multi coding technique
we try to reduce transition activity in logic circuits .
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Fig. 1. Link Design I with path 5X.

Fig.2. Link Design I with path 3X.
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Fig. 3. Encoder of link design II.
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Fig.4. Decoder of Link Design II.

L'ircu_lar Final
B $hill
toulin 1D
shift
C
n
M
B
Rourter Qutput A
.=
? Encoded
0 Rimiler
g | Guteut
ﬂ
[myerl Qud
ne
Fig. 5.Encoder of Link Design III.
IV. SIMULATION RESULTS :
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Simulation refers to the verification of a design, its function and
performance. It is process of applying stimuli to a model over
time and producing corresponding responses from a model.
Figures below show the simulation result of reconfiguration-al
router. This simulation is performed on Model Sim PE Student
Edition 10.4a.
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Fig.8 Simulation of Link Design III.

V. POWER AND AREA ANALYSIS :

Xilinx Power Analyzer (XPA) is a design tool used to analyze
real design data. It is used to calculate power after design
implemented in Xilinx ISE software. It uses the NCD file
output from Place & Route (PAR) step.

Area analysis is also done by Xilinx tool Modelsim.It is done
by synthesising routers and then seeing its synthesis report.
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Fig. 10 Total Power Dissipation in Link Design I.
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Fig.7 Simulation of Link Design II .
Fig.11 Design Summary of Link Design I.

Volume 45 issue 1 2025 PAGE NO:

69



Coenoses Journal Issn No: 0393-9154

2 (a) Power Comparision

Power Consumtion(W)

0.05
0.04
0.03 -
o s 0.02 -
g 0.01 - W Power
U @ &2 € M0|s B 000006 0 asoinanea 0 - Consumtion(W)
. e . - s >
Fig. 12 Total Power Dissipation in ink Design II. < & & &
S & & &
& O Q
AN

Fig.19 Comparision of power consumption of link designI,ILIII.

(b) Area Comparision
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link Design 2 | 0.031 2175 No Fig.21 Comparision of area of link designIILIII.
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Fig.18 Performance Comparision of Four Routers. VII. CONCLUSION

Analyzing the results we find that average no. of bit transitions
are reduced to more than 35% as we move from link design I
to link design II .Simulations demonstrate a reduction of up to
55% in the number of bit transitions and up to40% savings in

power consumed on the link
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