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Abstract— Now a day’s power dissipated by links of network on chip (NoC) is more compared to power dissipated by 
components of communication sub system like routers, network interfaces (NI) of NoC. In this paper we present set of data 
encoding schemes aimed to reduce power dissipated by link of NoC without any modification of routers and architecture. In 
these schemes data is encoded in packets before enter into network links so no modification in routers or network link and 
also without affecting area by using encoder and decoder blocks of proposed encoding schemes. 
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I. INTRODUCTION 
 
Moving from silicon innovation hub results quicker 
and more power efficient gates but however slower 
furthermore, more power hungry wires [1].  More 
than half of the power is dissipated in interconnects in 
current processors, and this is expected to rise to 
65%–80% throughout the following quite a long 
while [2]. Worldwide interconnect length does not 
scale with smaller transistors and neighborhood 
wires. Chip size remains moderately constant the chip 
function continues to increment and RC delay 
increments exponentially. At 32/28 nm, case in point, 
the RC delay in a 1-mm worldwide wire at the least 
pitch is 25× higher than the intrinsic delay of a two-
input NAND gate of fan-out of 5 [1]. 
In the event that the crude computation capacity of 
instancing more and more cores in  a single silicon 
pass on, scalability issues, because of the need of 
making efficient and reliable communication between 
the expanding number of cores, turn into an issue [3]. 
The network on- chip (NoC) communication 
worldview [4] is perceived as the most reasonable 
approach to handle with scalability and reliability 
issues that describe the ultra deep submicron meter 
period. These days, the on-chip communication issues 
are as important as, and now and again more pertinent 
than, the computation related issues [4]. Indeed, the 
communication subsystem progressively affects the 
traditional configuration objectives, including area 
(i.e., silicon region), execution, power dissipation, 
energy consumption, reliability, and so on. As 
technology shrinks, the more significant fraction of 
the total power budget is complex in system-on-chip. 
In this paper, we concentrate on strategies went for 
decreasing the power dissipated by the network links. 
Truth be told, the power dissipated by the network 
connections is as important as that dissipated by 
switches and network interfaces (NIs) and their 
contribution is relied upon to increment as innovation 
scales [5]. Specifically, we introduce data encoding 
schemes working at bounce level and on a end to-end 
premise, which allows us to minimize both the 

switching activity and the coupling switching activity 
on routing path links and traversed by the packets.   
The proposed encoding schemes, which are 
straightforward with appreciation to the switch 
implementation, are exhibited and examined at both 
the algorithmic level and the compositional level, and 
evaluated by method for simulation on manufacture. 
The analysis considers a few viewpoints and 
measurements of the outline, including silicon range, 
power dissipation, and energy consumption. The 
outcomes demonstrate that by utilizing the proposed 
encoding scheme up to 51% of power can be saved 
without any degradation in execution. 

 
II. RELATED WORK 
 
In the following quite a long while, the accessibility 
of chips with 1000 cores is anticipated [6]. In these 
chips, a significant fraction of the total system power 
budget is dissipated by interconnection networks. 
Thusly, the configuration of power-efficient 
interconnection networks has been the center of 
numerous works distributed in the NoC structures. 
These works concentrate on various components of 
the interconnection networks, for example, switches, 
NIs, and connections. Since the aim of this paper is 
on diminishing the power dissipated by the 
connections, in this section, we quickly review a 
portion of the works in the area of connection power 
reduction. These incorporate the procedures that 
make use of protecting [7], [8], expanding line-to-line 
spacing [9], [10], what's more, repeater insertion [11]. 
They all expansion the chip area. The data encoding 
scheme is another technique that was utilized to 
decrease the connection power dissipation. The data 
encoding methods might be arranged into two 
classifications. In the first class, encoding strategies 
concentrate on lowering the power because of self-
switching activity of individual transport lines while 
disregarding the power dissipation inferable from 
their coupling switching activity. In this class, bus 
invert (BI) [12] and INC-XOR [13]. Give us now a 
chance to talk about in more detail the works with 
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which we analyze our proposed schemes. In [12], the 
number of transitions from 0 to 1 for two consecutive 
flits (the flit that just crossed and the one which is 
going to navigate the connection) is checked. If the 
number is bigger than half of the connection width, 
the inversion will be performed to diminish the 
number of 0 to 1 transitions when the flit is 
exchanged by means of the connection. This method 
is only concerned about the self-switching without 
stressing the coupling switching. Note that the 
coupling capacitance in the state-of–the-art silicon 
innovation is considerably bigger (e.g., four times) 
contrasted and the self-capacitance, and thus, should 
be considered in any scheme proposed for the 
connection power reduction. In addition, the scheme 
depended on the flit by-jump strategy, also, 
accordingly, encoding is performed in each hub. The 
plan displayed in [14] managed lessening the 
coupling switching. 
 

TABLE- I 
Effect of Odd Invers: Onon Ceange of Transition 

Types 

 
 

In this technique, a complex encoder counts the 
number of Type I (Table I) transitions with a 
weighting coefficient of one and the number of Type 
II transitions with the weighting coefficient of two. If 
the number is bigger than half of the connection 
width, the inversion will be performed.  
In addition to the complex encoder, the strategy only 
works on the examples whose full inversion prompts 
the connection power reduction while not considering 
the examples whose full inversions may prompt 
higher connection power consumption. In this 
manner, the connection power reduction 
accomplished through this procedure is not as vast as 
it could be. This plan was additionally in view of the 
jump by-bounce strategy. In another coding system 
introduced in [15], groups of four bits are encoded 
with five bits. The encoded bits were segregated 
utilizing protecting wires to such an extent that the 
event of the examples "101" and "010" were 
counteracted. Thusly, no concurrent Type II 

transitions in two contiguous pair bits are actuated. 
This system viably lessens the coupling switching 
activity. In spite of the fact that the system lessens the 
power consumption considerably, it expands the data 
exchange time, also, subsequently, the connection 
vitality consumption. This is because of the reality 
that for every four bits, six bits are transmitted which 
increments the communication. 

 
III. PROPOSED ENCODING SCHEME 
 
In this section, present the proposed encoding scheme 
whose goal is to reduce power dissipation by 
minimizing the coupling transition activity on the 
links of the interconnection network. One can classify 
four types of coupling transitions. The effective 
switched capacitance varies from type to type and 
hence, the coupling transition activity, is a weighted 
sum of different types of coupling transition 
contributions .Here, we calculate the occurrence 
probability for different types of transitions. Consider 
that flit ( t − 1) and flit (t ) refer to the previous flit 
which was transferred through the link and the flit is 
about to pass through the link, respectively.  
A Type I transition happens when one of the lines 
switches when alternate remains unaltered. In a Type 
II transition, one line changes from low to high while 
alternate makes transition from high to low. A Type 
III transition corresponds to the situation where both 
lines switch at the same time. At last, in a Type IV 
transition both lines don't change. The viable changed 
capacitance fluctuates from sort to sort, also, 
consequently, the coupling. 
Here, we ascertain the event likelihood for various 
sorts of transitions. Consider that flutter (t−1) and 
bounce (t) allude to the past flutter which was 
exchanged by means of the connection and the flutter 
which is going to go through the connection, 
individually. We consider only two contiguous bits of 
the physical channel. Sixteen unique combinations of 
these four bits could happen (Table I). Note that the 
main piece is the estimation of the non specific ith 
line of the connection, though the second piece 
speaks to the worth of its (i +1)th line. The quantity 
of transitions for Types I, II, III, and IV are 8, 2, 2, 
and 4, individually. For an arbitrary set of data, each 
of these sixteen transitions has the same likelihood. 
Accordingly, the event likelihood for Types I, II, III, 
and IV are 1/2, 1/8, 1/8, and 1/4, individually. In the 
rest of this section, we exhibit three data encoding 
plans intended for diminishing the dynamic power 
dissipation of the network joins along with a 
conceivable equipment implementation of the 
decoder. 
 
SCHEME I: 
 
Square In Scheme I, we concentrate on reducing the 
number of Type I transitions (by converting them to 
Types III and IV transitions) what's more, Type II 
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transitions (by converting them to Type I transition). 
The scheme contrasts the present data and the past 
one to choose whether odd inversion or no inversion 
of the present data can prompt the connection power 
reduction. While in Scheme II, both Types I and II 
transitions are taken into account for deciding 
between half and full invert, depending the amount of 
switching reduction. Finally, in Scheme III, we 
consider the fact that Type I transitions show 
different behaviors in the case of odd and even invert 
and make the inversion which leads to the higher 
power saving. 
 

 
Fig.1. a) Block diagram of Encoder, 

b) Internal view of Encoder Block Scheme I. 
 

The general block diagram in Fig. 1(a) is same for 
scheme 1, scheme 2 and scheme 3. The w-1 bit is 
given to the one input block. The original binary 
input converted into encoding output by this block. 
The two inputs are original binary and previously 
encoded outputs encoded by the encoder and 
performing the any one of the inversion based on the 
transition types for connection power reduction. The 
block E is changes to scheme by scheme according to 
requirement.  
From the given inputs the TY block takes two 
adjacent bits as its inputs. From these the TY block 
checks what type of transitions occurs, whether the 
output state to 1, otherwise it set to 0 based on more 
number of type 1 and type 2 transitions. The odd 
inversion is performed for these types of transitions. 
The last stage using the XOR circuits is used to 
perform the odd bit inversion. The decoding is 

performed by simply inverts the encoder circuit when 
the inverting bit is set to 1. 

 
SCHEME II: 

 
In scheme II, our main goal is to reducing the number 
of Type II transitions. Type II transitions are 
converted into Type IV transitions. This scheme 
compares the two data’s based on to reducing the 
connection power reduction by doing full inversion or 
odd inversion or no inversion operation. 
 

 
Fig.2. Encoder Architecture Scheme II 

 
Full and odd inversion based this advanced encoding 
architecture consist of w-1 connection width and one 
bit for inversion bit which indicate if the bit travel 
through the link is inverted or not. W bits connection 
width is considered when there is no encoding is 
applied for the input bits. Here the TY block from 
scheme 1 is added in scheme2. This takes two 
adjacent bits from the given inputs. From these two 
input bits the TY block checks what type of 
transitions occurs. We have T2 and T4** blocks 
which determines if any of the transition types T2 and 
T4**occur based on the link power reduction. The 
number of one’s blocks in the next stage. The output 
of the TY, T2 and T4** send through the number of 
one’s blocks. The output of the ones block is log 2 w. 
The first ones block is used to determine the number 
of transitions based on odd inversion. The second 
ones block determines the number of transitions 
based on the full inversion and the then another one 
ones block is used to determine the number of 
transitions based on the full inversion. These 
inversions are performed based on the link power 
reduction. Based on these ones block the Module A 
takes the decision of which inversion should be 
performed for the link power reduction. For this 
module is satisfied means the output is set to 1. None 
of the output is set to 1 if there is no inversion is takes 
place. The module A is implemented using full adder 
and comparator circuit. 
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Fig 3: Decoder block diagram 

 

 
Fig.4. Internal view of Decoder block Scheme II 

 
The block diagram of the decoder is shown in Fig.3. 
The w-1 bits input is applied in the decoder circuit 
and another input of the decoder is previous decoded 
output. The decoder block compares the two input 
data’s and inversion operation is performed and w-1 
bits output is produced. The remaining one bit is used 
to indicate the inversion is performed or not. In 
decoder circuit diagram (Fig.4.) consist of TY block 
and Majority vector and Xor circuits. Based on the 
encoder action the TY block is determined the 
transitions. Based on the transitions types the 
majority blocks checks the validity. The output of the 
majority voter is given to the Xor circuit. Half 
inversion, full inversion and no inversion is 
performed based on the logic gates. 

 
SCHEME III: 

 
In scheme III, we are adding the even inversion into 
scheme II. Because the odd inversion converts Type I 
transitions into Type II transitions. From table II, T1 
**/T1*** are converted into Type IV/Type III 
transitions by the flits is even inverted. The link 
power reduction in even inversion is larger than the 
Odd inversion. 

 
Table 2: Effect Of Even Inversion On Change Of 

Transition Types 

 

 
Fig.5 Encoder block Diagram Scheme III 
 

The encoding architecture (Fig.5) in scheme III is 
same of encoder architecture in scheme I and II. Here 
we adding the Te block to the scheme II. This is 
based on even invert condition, Full invert condition 
and Odd invert condition. It consists of w-1 link 
width input and the w bit is used for the inversion bit. 
The full, half and even Inversion is performed means 
the inversion bit is set to1, otherwise it set as 0.The 
TY, Te and T4** block determines the transition 
types T2, Te and T4**. The transition types are send 
to the number of one’s block. The Te block is 
determined if any of the detected transition of types 
T2, T1** and T1**. The ones block determines the 
number of ones in the corresponding transmissions of 
TY, T2, Te and T4**. This number of one’s is given 
to the Module C block. This block check if odd, even, 
full or no invert action has to perform. The decoder 
architecture of scheme II and scheme III are same. 
 
CONCLUSIONS 
 
In this work, the encoding technique is implemented 
for reducing the transition activity in the NOC. This 
encoding scheme aimed at reducing the power 
dissipated by the links of an NOC. The proposed 
encoding schemes are agnostic with respect to the 
underlying NOC architecture in the sense that our 
application does not require any modification neither 
in the links nor in the links. The proposed architecture 
is coded using VERILOG language and is simulated 
and synthesized using Modelsim and Xilinx software. 
Overall, the application scheme allows 40% power 
saving In the future, the Network On Chip (NOC) 
Implementation using different types of router and 
Network interface technique will be analyzed. 
Comparing the area, delay and power with previous 
techniques. 
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