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Abstract: The demand for different many-core systems has 

got an increased growth in the complexity of the 

interconnections. In this manner, other Network-on-Chip 

(NoC) alternatives are being sought to attend the 

requirements in terms of power consumption and 

performance. Several of these techniques present very 

complex architectures, with virtual channels, tables and 

extra controls. In this paper we use the junction of two 

advantageous strategies: hierarchical topology with 

adaptability. The use of these two techniques is innovative 

in the literature and it allows ensuring high performance 

even when the application has their communication rates 

altered. The gains in power and in performance are 

possible due to the use of low cost components in a 

hierarchical structure. 
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I. INTRODUCTION 
With the industrial scaling, it was possible to integrate tens of 

devices in a single chip. However, with the increase of these 

elements, another interest about how these devices 

communicate and are organised has been raised, since these 

features are imported for the performance, energy and power 

application. This became necessary of using the NoCs and 

enarmous studies were already done to analyze such 

interconnect devices. However, due to The present 

technological things that brings the need for even more 

complex systems. Consuming low energy and giving 

constant application updates without losing the performance 
features, other interconnect alternatives need to be found. 

NoCs are an attempt to minimize the concepts of large 

networks, and apply them to the system-on-chip (SoC) 

domain. NoCs use packets to send data from the source to the 

destination component, which consists of routers and 

interconnection links. An example of a NoC system is 

illustrated in fig.1. The figure shows a NoC design with a 

mesh topology, it has several processing elements (PEs) 

connected together through routers and equally sized wires. 

 
Fig 1: NoC Design 

 

A PE in this design may be any component such as a 

microcontroller, DSPs, or a block of memory. A network 

interface (NI) at the boundary of each PE is used to packetize 

any data generated by the PE. This NI is connected to a 

router, which has buffers at its input to accept data packets 

from a PE or from other routers. A crossbar switch inside the 

router is used to route the data packets from the input buffers 
to the respective output link, based on the address in the 

packet header. The performance and energy dissipation of a 

system are completely dependent on the network topology 

and how the cores are interconnected in the NoC. Selecting 

the network topology is one of the major steps in designing 

of complex system interconnection. In this way, higher 

performance and/or lower power dissipation are not possible 

from the general alternatives, like regular topologies, since 

they present poor performance and have a large power 

overhead. So, a general purpose solution is not a good 

alternative in the embedded system context where 
communication patterns are irregular and strongly 

application-dependent, while the cores are completely 

different also in the size. In this paper meets the 

requirements in the use of different strategies for NoCs in 

order to reach the goal of both performance and low power 

in the present and in future many core systems. The proposed 

solution includes hierarchy with adaptability in order to 

obtain high performance even though when the system vary 

with their communication rates. Making use of these two 

strategies was only possible due to the use of adaptability in 

a low cost architecture which makes largely reduced power. 
Consumption coincide with high performance. 

 
Fig 2: The confluence of hierarchy with adaptability. 

 
II. RELATED WORK 

Amit Kumar Li-ShiuanPeh. Present on-chip networks use a 

packet-switched strategy with a composite router at every 

hop, which enforces important communication energy, delay, 

and throughput above. We suggest reducing energy and 

delay, and increasing throughput, using express virtual 

channels. Packets traveling along these virtual express lanes, 

which attach distant nodes in the network, bypass middle 
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routers, meaningfully reducing router above. But it has 

disadvantage that it requires a complex router at every node. 

Sri Parameswaran. In this paper, we present an iterative 

modification strategy to produce an improved NoC topology 
that maintenances both packet-switched networks and point 

to point connections. We use cost purposes to rank various 

local enhancements to guide the optimization development. 

The topology generation problem contains multiple NP-hard 

problems. These problems are often treated separately and 

solved using estimate algorithms. Giorgos Passas. In this 

paper attempt a first-order comparison between our crossbar 

NoC and a model that we developed for a dimension ordered 

mesh NoC, interconnecting the same number of tiles using 

the same area as our crossbar NoC. In comparison, the 

crossbar increases performance when traffic is global and 

stressed, at the cost of worse performance when traffic is 
local and benign. This trade off emerges from the fact that 

the crossbar increases the number of available paths between 

the user tiles, but lowers the bandwidth of each individual 

path. 

Mehdi Modarressi. In this paper, present a reconfigurable 

design for networks-on-chip (NoC) on which arbitrary 

application-specific topologies can be implemented. When a 

new application starts, the proposed NoC modifies its 

topology to the application traffic pattern by changing the 

inter-router connections to some predefined configuration 

corresponding to the application. 
Mehdi Modarressi. In this paper, presented a packet-switched 

router architecture that can results in lower power 

consumption and packet latency by offering VIP connections 

between the source and destination nodes of heavy 

communication flows. This is achieved by means of a subset 

of VCs which bypass the pipeline of the intermediate routers 

along the path. However, this switching method often suffers 

from performance degradation due to circuit setup delay and 

poor resource consumption. 

Anita Tino and Gul N. Khan. This paper presents a Tabu 

search based approach for the topology synthesis of 
application-specific multicore architectures using an 

automated design technique. The Tabu search method 

includes multiple objectives in order to generate an optimal 

NoC topology which accounts for both power and 

performance factors. The Tabu search asks with the short 

term memory in order to prevent the problem of recent 

moves. 

Srinivasan Murali. This work presents Networks on Chips 

(NoCs) for communication in 3D chips has posed new 

opportunities and challenges for designers. One of the most 

important problems is to design the most power performance 

efficient NoC topology that satisfies the application 
characteristics and 3D technology requirements. But it has 

the problem of tuning the link data widths to meet the TSV 

limitations. 

Davide Bertozzi. The effectiveness of this approach largely 

depends on the availability of an ad hoc design methodology 

that, starting from a high-level application specification, 

derives an optimized NoC configuration with respect to 

different design objectives and instantiates the selected 

application specific on-chip micro network. This paper 

illustrates a complete synthesis flow, called Net Chip, for 

customized NoC architectures, that partitions the 

development work into major steps (topology mapping, 

selection, and generation) and provides proper tools for their 
automatic execution. But this currently exhibit only a few 

integrated cores. 

 

III. PROPOSED DESIGN 

All above presented designs have similar aims and made use 

of some type of circuit-switched method to increase 

performance. However, these designs use too much area 

resources and, in some time, it is unclear the exact costs of 

the architecture. Our designed strategy presents many 

advantages in comparing with the other strategy: it applies 

the switching, it presents two circuit switching modes that 

allows to obtain the minimum latency without reducing the 
frequency, and it uses a less hardware to provide the 

adaptability. Our adaptive design makes way for three 

switching techniques. They are: UCS (un-buffered circuit 

switching), BCS (buffered circuit switching) and PS (packet 

switching). The change among the switching is in 

accordance with the storage of the flits. In the PS, the flits 

are stored in the First Come First Out (FIFO). If the chosen 

mode is UCS, the flits are not stored in the FIFO and moves 

directly to the output channel. In the BCS, a single register 

(flip-flop) is necessary, because all flits will follow to the 

destination without disturbance. When a message moves in 
the NoC, it is sent in the UCS mode. if this UCS mode is 

engaged, i.e., the circuit switching is set and the header flit 

tries to close the path in this mode until the destination 

router. If there is part of the path in use for other message, 

the circuit switching is changed to packet switching, by 

storing the flits in the input channel. In the input channel, 

there are some multiplexers to select if the data will be sent 

by packet, un-buffered or buffered circuit, approving to 

Fig.3.2, In the circuit method, the flit is sent directly for the 

MUX 2. MUX 3 describes if the circuit switching is buffered 

or not. 

 
Fig 3: Input channel design. 

The adaptive router architecture is explained in Fig. 3.4, each 

router port is collected of Input Channel, Output Channel and 

Operation Mode Controller (OMC). The routers use a control 
to recognize the wire length between two routers agreeing to 

the design floorplan. In order to escape long 

interconnections, the OMC mode presents a wire length 
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approximation when in the circuit switching mode that 

checks if the expected delay for the total wire length in the 

transmission of a packet is close to the clock period. When 

this value is nearly the same, the flit needs to be kept, 
changing from UCS to BCS mechanism. This select is totally 

spontaneous. To define the switching method, three matters 

are taken into description: if the input channel has flits to 

collect (in_val); if the selected arbiter is free (xbar_free); if 

the input port of the destination router can receive data 

(circuit_allowed). Thus, if the settings above are met, the 

circuit switching method can be allowed. 

 
Fig 4: MINOC router design. 

  
IV. XY ROUTING ALGORITHM 

For employment 2-Dimesion mesh topology and wormhole 

switching mechanism are used .Each router having co-

ordinates as (x ,y), for the routing current address (Cx ,Cy) is 

compare with the destination router address (Dx, Dy) of the 

packet ,rest on up on the association output of routing 

algorithm router routes the packets. If (Dx > Cx ) head flit 

moves to East else it take West turn upto (Dx, Cx) become 

equal this passion is called as horizontal arrangement .Now 

(Dy ,Cy) undergoes compression , if it is found that (Dy > 

Cy) then packet‟s header flit moves towered South else North 
upto (Dy=Cy). 

 
Fig 5: XY Routing 

 
V. EXPECTED RESULT 

The router designs are realized in operational Register-

Transfer-Level (RTL) Verilog and then synthesized in a 

Xilinx 13.1. Router design is simulated in ModelSim 13.1 by 

creating a imitation situation around its surroundings. 

VI. V SIMULATION RESULT 

The resolve of the simulation is to regulate the router latency 

and delay in terms of clock cycles. In the input channel 

design, when the clk is‟1‟ and reset value is „1‟, which 
receives no value in the dout i.e. 00000000. When the reset is 

low the value is received in dout as in din i.e., 01100100 

 
Fig 6: input channel result 

 
Fig 7:  result 

 
VII. CONCLUSION 

This work joined two motivating techniques that applied in a 

system can obtain an efficient interconnection solution. The 

planned hierarchical method can cope with specific 

communication behaviours. However, thanks the adaptive 

Approach, it also presents flexible features to support 

different circulation patterns. The adaptability of this work is 

completely different of other strategies, since it considers 

floorplan information to define the circuit switching mode. 

The gains of our proposal are in the use of an adaptive 

mechanism related to a low cost hierarchical NoC, composed 
for router and crossbars. The results present expressive 

reductions in power consumption and in average latency 

when compared with other strategies. 
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