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Abstract- Network-on-Chip (NoC) architectures signify a capable 

design paradigm to cope with raising communication requirements 

in digital systems. It emerged as a vital factor that defines the 

presentation and power consumption of many core systems. VLSI 

technology is to modify NOC internal router arrangements, shortest 

path allocation process and neighbor router estimation control. 

Existing system is to design a mesh topology based network on chip 

architecture. This architecture is to implement the packet and circuit 

switching for path allocation process. Existing system is to improve 

the path allocation time and to effectively transmit the source to 

destination processing time level. Existing time is to raise the circuit 

complexity level and it consume more time for circuit analysis 

process. Proposed system is to design a mesh topology based router 

architecture design and to develop the path allocation process using 

hybrid scheme. This scheme is to consist of VCS, CS and PS 

technique for path allocation work. Proposed system is used to 

implement the single router data transfer process in slave and master 

router condition and to upgrade the path selection complexity level. 

This technique is to reduce data transmission time between source 

and destination. Proposed system is to raise the system speed level 

(clock frequency). Proposed system is to reduce the delay time level 

and to reduce the latency time. 

Index terms- NoC, latency, VCS technique.                                                                                                                                                                                                                                              

1. INTRODUCTION 

     With the rapid growth of advanced nanometer IC 

technology, continuously shrinking transistor dimensions allow 

designers to integrate and enhancing the IP cores or no of 

processors into a single chip. Traditional bus-based 

communication is no longer suitable due to its poor scalability.  

Instead, network-on-chip (NoC) has derived as a scalable and 

promising solution to global communications within large 

multicore systems. The pipeline stages of a baseline PS router 

contains the switch allocation (SA) stage, the buffer write (BW) 

stage, the switch traversal (ST) stage, the route computation 

(RC) stage, and the virtual channel allocation (VA) stage. The 

convoluted router pipeline points to a high latency ratio. 

Although look ahead routing and aggressive speculation 

shorten the critical path through the router stages. In a mesh-

connected NOC, the PS router still conquers a high ratio of 

communication latency when related with the one cycle 

connection delay. The convoluted router pipeline leads to a 

high power ratio and lacks the flexibility in circuit switching. If 

numerous communications participate for a common physical 

channel, circuits will be set up in turn. 

In NOC the lengthy setup time will reduce the overall 

performance. The hybrid system is merging with the circuit and 

packet switching is proposed to solve the difficulties in 

switching. It not only delivers the communications in high 

flexibility, it also creating the CS connections between 

communication pairs to improve the latency. In traffic with 

light congestion, maximum communications is solved through 

the circuit switching. But, traffic with high congestion, a very 

small ratio of CS links to communications may be gained to 

confines the power and latency for NOCs. 

In summary, main influences of this paper are scheduled as 

follows.  

 

1) Virtual circuit switching is first introduced in this paper, and 

the modified router architecture and its corresponding 

switching mechanism are presented to support the 

recommended hybrid system.  

 

2) Based on virtual circuit, this paper proposes a path allocation 

procedure to enhance the power consumption and 

communication latency. 

 

3) The efficiency of the recommended hybrid scheme is 

established by associating with the baseline packed switched 

NoC and VIP design using a set of synthetic and real traffic 

workloads.  

 

2. ARCHITECTURE 

        In the recommended hybrid system the basic principle is 

that VCs are exploits in virtual circuit to form a no of VCS 

networks. The multiple VCS networks share a common 

channel. 

In this hybrid system, VCS connections cooperate with CS and 

PS networks to transmit packets in which physical channels are 

shared by additional communication, respectively.(x,y) denotes 

the physical channel from node to node y. Connections after 

using the conventional hybrid scheme. A CS connection is 

designed by record the each router which input port should be 

attached with the output port. It is composed of physical 

channels and routers. However, routers on a PS connection are 

formed through the (VA, SA, RC, and BW) stages when flits 

require passing through. A multiple PS and 1 CS connections 

are shared by physical channel. In the CS connections flits 

attain at crossbar switches, routers are instantly configured so 

that the CS flits can bypass directly to the ST stage. When there 

is no CS flit, the corresponding ports of crossbar switches are 

released to PS connections.  
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3. MODULES OF ARCHITECTURE 

        

                 

Figure 1. Block diagram 

 

The master memory block is used to recover the destination 

data for the router architecture and to analysis the destination 

selection level also .The master process work is used to select 

the output data to the next node selection data. The single router 

architecture is to port the router architecture level and to check 

the master selection processing level. The single router design 

is to consist the three slave memory block in overall router 

architecture. The slave position level is to check another slave 

results and to analysis the previous data in another slave 

memory blocks. The slave memory block work is used to find 

next node data in overall NOC architecture.  

 

A common method to diminish the problem consists of 

distributing the most of network interface resources among a no 

of processor cores. The network interface architecture we are 

targeting supports multiple outstanding write transactions but 

only one pending read transaction. 

 In circuit switched network packets are transferred with 

reserve a physical path, while a packet switching packet 

transfers without reserving the entire path. The NOC 

architecture is an m × n mesh of switches and resources are 

placed on the slots formed by the switches.  

                 

 

Figure 2. Modules 

 

4. EXPERIMENTAL RESULTS 
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SYNTHESIS REPORT: 

           

 

           

 

 

5. CONCLUSION 

In this paper, we present a novel hybrid system centered on 

virtual circuit switching to further reduce power of NoCs and 

communication latency. In recommended hybrid scheme the 

basic principle is to inter mingle virtual circuit switching with 

packet and circuit switching. Intermediate router pipelines are 

bypassed by establishing CS and VCS connections. A path 

allocation procedure is also presented to smartly allocate CS 

and VCS connections for a given traffic in mesh-connected 

NoCs, such that the energy consumption and average packet 

latency are both improved. To determine the efficiency of the 

recommended hybrid scheme, a set of synthetic traffic 

workloads and real traffic loads are exploited for evaluation. 

The experimental results show that, compared with the baseline 

PS NoC with three-stage routers and the hybrid NoC with VIP 

connections, our recommended hybrid scheme can attain 

further considerable reductions in power consumption and 

latency. Our future work will focus on extending the current 

work to support the applications with unpredictable 

communication patterns. Other extensions include the fault 

tolerance, the quality of-service (QoS) operation, the multicast 

delivery service, and the mapping, scheduling of applications 

based on virtual circuit switching. In fact, due to the small area 

overhead. The recommended hybrid system can have the 

similar reliability and bit-error rate when compared with the 

baseline NoC and VIP design. In addition, some fault-tolerance 

methods, such as structural redundancy, packet retransmission 

and error control codes, can be utilized to raise the reliability of 

the suggested hybrid system. Moreover, the recommended 

hybrid system can be exploited to achieve the QoS operation. 

For example, In the class of communications CS and VCS 

connections can be defined that demand the certain latency and 

to serve the best effort traffic packet switching is used.  
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