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i.

TECHNICAL DETAILS

Introduction

Low power system design 1s important one tor the svstem on chip design where
many sub system blocks communicate with each other with higher data rate n
order to realize the system functionality. Low power coding either will reduce
enerzy by reducing self-switching activity or reduces energy consumption by
reducing coupling switching activity. But under typical NOC system we require a
low power codimg scheme which has to handle different kind of data traffic that
comes from different [P core at different instant at different places n the SOC. A
single low power coding will not solve all the subsystem or application demands.
So here in this research a correlation analysis based adaptive data coding scheme 1s
presented which will provide low power at any instant on any kind of data traffic
by selecting and encoding the data with different coding scheme based on
correlation level of the data traffic.. The proposed svstem has to be simulated in
labview FPGA tool for the USRP RIO target which i1s a wireless transceiver that
can inject megabits of test data per second for testing the coding scheme .The
power consumption of the coding schemes are compared with the proposed
adaptive scheme by taking different correlation based test data sets.

Under system on chip design the number of integrated cores to
realize the system is rapidly increasing ever. Because of the increased core in the
system the interconnection system and the mter core communication becomes
more important, The on-chip communication techniques on the interconnect will
be the limiting factors for performance and power consumption in SoCs.The
efficient interconnect technology for this highly complex SOC with many cores
can be realized by means of NoCArchitectures. Performance, consumption of
power and rehability are the three key design parameter which should be
optimized in the NOC based SOC.Among the three parameters the power

consumption is considered more because of the increased core in the system



design. Power consumpuon is more 1n the interconnect technalogy of NOC rather
than the processing core elements,

There are many approaches to reduce the power consumption in the
link. The data encoding scheme is the straight forward method that will be
reducing the dynamic switching power in the data transmission in the hink. Under
typical SOC the different 1P core will generate different type of data waffic at
different instant of time So a single cading scheme will not guarantee to reduce
the energy consumption in the SOC system. So there i1s a need for an adaptive data
encoding scheme that will encode the data based on the nature of the data traffic
Here in this research such an adaptive encoding scheme which will encode the
data on the basis of correlation index of data traffic 1s proposed. This will reduce

the energy consumption.

2. Review of status of Research and Development in the subject

e  Data Encoding Techniques For Reducing Energy Consumption In Network-
On-Chip

Nimalafarzadeh Department of Computer Science, ,Tehran, Iran, Maurizio Palesi Kore

University of Enna, Italy , Ahmad Khademzadeh, Iran Telecommunication Research

Center, Tehran, Iran. AliAfzali-Kusha, College of Engineering, School of Electrical

and Computer Engineering, Tehran, Iran

As technology shrinks, the power dissipated by the links of a network-on-chip
(NoC) starts to compete with the power dissipated by the other elements of the
communication subsystem, namely, the routers and the network interfaces (NIs). In this
paper, we present a set of data encoding schemes aimed at reducing the power
dissipated by the Iinks of an NoC. The proposed schemes are general and transparent
with respect to the underlying NoC fabric (1.e., their application does not require any
modification of the routers and link architecture). Experiments carried out on both
synthetic and real traffic scenarios show the effectiveness of the proposed schemes,
which allow to save up to 51% of power dissipation and 14% of energy consumption
without any significant performance degradation and with less than [5% area overhead

m the NL



¢ Silent: Serialized Low Energy Transmission Coding For On-Chip
Interconnection Networks
Kangmin Lee, Korea Advance Institute of Science and Technology.Daejeon.South

Korea Seejong Lee, Korea Advance Institute of Science and Technology. Dagjeon.
South Korea . HoijunYoo, Korea Advance Institute of Science and Technology.

Daejeon, South Korea.

On-chip source-synchronous serial comumunication has many advantages over multi-bit
parallel communication in the aspects of skew. crosstalk area cost. wiring difficulty,
and clock synchronization. However, the serial wire tends to dissipate more energyv than
parallel bus due to the bit multiplexing. We propose a coding method to reduce the
transmission energy of the serial communication by minimizing the number of
transitions on the serial wire. We demonstrate the significant energy saving in a
multimedia application, 3D graphics. We also apply the coding technique to a CMOS
SoC implementation which integrates various processing units with packet switched

on-chip networks.

e A Variable Frequency Link For A Power Aware Network-On-Chip (NOC)

S. E. Lee and N, Bagherzadeh

An energy-efficient network-on-chip (NoC) 1s presented for possible application to
high-performance system-onchip (SoC) design. It incorporates heterogeneous
intellectual properties (IPs) such as multiple RISCs and SRAMs, a reconfigurable logic
array, an off-chip gateway, and a 1.6-GHz phase-locked loop (PLL). Its hierarchically-
star-connected on-chip network provides the integrated IPs, which operate at different
clock frequencies, with packet-switched serial-communication infrastructure. Various
low-power techniques such as low-swing signaling, partially activated crossbar, senal
link coding, and clock frequency scaling are devised, and applied to achieve the power-

efficient on-chip communications. The 5 5 mm2 chip containing all the above features



1s fabricated by 0.18- m CMOS process and successtully measured and demonstrated

on a system evaluation board where multumedia apphcauons run.

¢«  Low-Power And High-Performance Adaptive Routing In On-Chip Networks

Dong Xiang Tsinghua Umversity. Beijing & Qunyang Pan Tsinghua University,
Beijing

Performance and power are two conflict requirements in a NoC. It is attractive to
propose a low-power and high-performance routing scheme. A new low-power fully
adaptive routing algorithm is proposed for virtual cut-through or wormhole switched
networks-on-chip. The following new techniques are proposed: (1} multiple packets
can be delivered across the same physical channel via different bypassing channels, (2)
a low-power bypassing hop can include both v and y channels, (3} a new low-power
routing selection function is defined tor more power reduction. (4) a new hmited-
global control signaling scheme 1s proposed. (5) a new cycle-accurate system-level
power estimation model is proposed, and (6) bypassing hops of any lengths and the
normal hops in the original network can share the same virtual channels. Stmulation
results are presented to evaluate the performance and power by comparison with some

previous methods.

e Encoding Technique For Reducing Power Dissipation In Network On Chip

Serial Links
Deepa N.Sharma , G.Lakshminarayanan, National Institute of Technology, Trichy

The interconnects have become main element in dynamic power dissipation in a
Network on Chip (NoC) design. Though there have been much work on reduction of
switching activity 1n a link, few techniques have been discussed in serial coding. In
SILENT coding, the effectiveness of data dependent technique is studied. In this
paper, a dara independent technique is proposed in which number of switching
transitions in a data word is brought down to a threshold level by rearranging data

bits. To verify the efficacy of the proposed technique, encoder and decoder structures



are designed usmg the proposed technique and described i RTL level m Verilog
HDIL. synthesized and mapped mto UMCISO nm technology hbrary. Proposed
technique offers a maximum reduction in dynamic power consumption of 45.92%. In
cases where the correlation between successive data bits is low, SILENT coding
wrtroduces an overhead in peak power consumption, [t is proved that apphication of
proposed technique with SILENT coding ehiminates this overhead. The static power
dissipation in proposed structure is negligible and can be easily compensated by
reduction in power consumption in NOC links. In comparison with simple structure
of SILENT encoder there ts an overhead area of about 41.2% in structure of encoder.
Proposed encoder was analyzed with various types of data streams and results
confirm that unlike SILENT coding, significant power reduction is guaranteed in all
the cases.

» Reducing Energy Consumption InNoc By Data Encoding And Decoding
Techniques

ChaithraK,Veena S Murthy B N M Institute Of Technology, Bangalore

This work mainly focuses on reducing the consumption of energy by the power
dissipated links of a networkon-chip (NoC - Network on Chip) which starts to
compete with the power dissipated by the other elements of the communication
subsystem like the routers and the network interfaces (NIs). It provides a set of data
encoding and decoding schemes aimed at reducing the power dissipated by the links
of a NoC. The proposed schemes are general and transparent with respect to the
anderlying NoC Architectures. The paper provides few techniques to overcome the
power dissipation by self switching activity and coupling switching activity. The
proposed schemes has been nmplemented on Xilinx FPGA of Spartan-6 Family and
it shows that 51% of power dissipation and 14% of energy consumption is saved and
15% area overhead n the NI 1s achieved without affecting the performance.

2.1  National Status
Nit

2.2  International Status
Nil



3. Progress/achievement so far,
a) Literature review was done
b) Methodology was designed for the identified problem
¢) Proposed work has been started in developing adaptive coding schemes for
efficient realization of Network on Chip
4. Work Plan:

4.1 Methodology:

The main objectives of the adaptive coder for Network On Chip are as follows,

» To develop the proper coding schemes for each data type

e To analysis the performances of designed coding schemes

¢ To design and simulate the coder for low correlated data to estimate the area and
power consumption.

o To design and simulate the coder for medium correlated data to estimate the area
and power consumption

e To design and simulate the coder for high correlated data to estimate the area and |
power consumption

e To analyse the various resource utilization and energy consumption of the adaptive
coder designed for Network On Chip.
Block Diagram:
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Functional block diagram of SILENT code
4.2 Time Schedule of activities giving milestones through BAR diagram.’
Work plan (including detailed methodology and time schedule)
Sl. No. Activity / Milestone 1% Year 2" Year
1. Literature Survey 1-6
2. Requirements and Specification analysis 7.9
3. Designing the methodology 10-18
4., Testing the output 19-24
literature
survey
Duration in .
Months B Requirem
ent and
specificati
ons




4.3  Expected outcome within the time period of Seed Money Schenie

a) The adaptive coder will be designed and simulated within the time period of

Seed Money Scheme.

b) The Proposed system will be tested for Communication data tratfic of USRP

RIO transmitter data sets. within the time period of Seed Money Scheme.

5 Suggested Plan of action stating the name of funding agency where the project

will be communicated for financial support within the time period of project.

Nil
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