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Abstract 

 
The router is a” Network Router” has a one input port from which the packet enters. It has five output ports 

where the packet is driven out. Packet contains 2 parts. They are data (payload) and address sequence. Packet 

width is 8 bits and the length of the packet transferring can be from 1bytes to 63 bytes. The switch drives the 

packet to respective ports based on this destination address of the packets. Each output port has 3-bit unique 

port address. If the destination address of the packet matches the port address, then switch drives the packet to 

the output port, Length of the data is of 8 bits. For larger networks, where a direct mapped loom is not viable 

due to FPGA reserve limitations, a virtualized time multiplexed loom was used. execution, our direct-mapped 

loom achieves three orders of enormity expedite, while our virtualized time multiplexed loom achieves one to 

two orders of enormity expedite, depending on the set-up and router design. This paper is based on the hardware 

coding which will give a great impact on the latency issue as the hardware itself will be designed according to 

the need. In this article our endeavor is to afford a flexible networking router by means of Verilog code, being 

generated by code in our design in the so we call this as the self-independent router called as the VLSI Based 

router. The actual implementation of Network Router and verifies the functionality of the three port router for 

system on chip using the newest authentication methodologies, Hardware authentication Languages and EDA 

utensils and thrive the IP for blend an execution. This manuscript thus is going to be a radical enhancement in 

the province of networking. In this paper the Xilinx ISE EDA Tool is used for synthesis and Modelsim is used 

for simulation. 
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I. INTRODUCTION 
 

New developments are necessary in every field, especially in technology, to improve quality of life. As we 

know this is the era of research and there is research in every field of life. In electronic, more emphasis is on 

how to reduce the chip area, its cost and how to develop a product in short interval of time. Integrating a 

complete system on a single chip is known as “System on Chip”. A lot of work has been done in this field. A 

regular increase in the number of transistors on a single chip has opened new fields and makes it possible to 

develop more complex systems on a single chip. Due to the increased complexity, there was a need of 

introducing a platform which makes it easy to integrate new component on a single chip with reduced 

complexity. In the last few years, a platform has been introduced name as Network on Chip (NOC). Our 

approach here is to design a variable hardware router code by using Verilog and the same to be implemented for 

the SOC (System on Chip) level router. In this paper we are making a VLSI design for the implementation at the 

synthesizable level the same can be further enhanced to SOC level .Due to the increase of numbers of transistors 
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on a single chip, it is possible to develop more complex systems on a single silicon chip. The whole system is 

integrated in the using components which are called IP cores. These IP cores are directly connected to 

communicate with each other. These IP cores can be reused in different systems. These cores can be processors, 

I/O controllers, memory blocks, DSPs, video controller and many others. Increase in number of cores will 

increase interconnects complexity on the chip. This project helps one to understand the complete functional 

verification process of complex ASICs a SoC’s and it gives opportunity to try the latest verification  

 

methodologies, programming concepts like Object Oriented Programming of Hardware Verification Languages  

and urbane EDA tools, for the high quality verification. In research work, goals are of great importance. 

Appropriate goals become cause of good research. The goal in this hypothesis is to design router architecture for 

junction based source routing. Junction based source routing needs two kind of router design: one for normal 

router and other for junction router. In the options it was decided that we will intend a single router which works 

as normal router as well as junction router. 

 

II. PRINCIPLE 
 

 

Specified the compact contest limit and the short implementation window we adopted a set of design principles 

to spend the on hand time as proficiently as possible. This document provides specifications for the Router is a 

packet base protocol. Router drives the incoming packet which comes from the enter port to output ports based 

on the address contained in the packet. The router is a “Network Router” has a one input port from which the 

packet enters. It has three amount produced ports where the packet is driven out. Packet contains 2 parts. They 

are data and address sequence. Packet width is 8 bits and the length of the packet can be between 1 byte to 63 

bytes. Packet header contains three fields DA and length. Goal address (DA) of the packet is of 8 bits. The 

switch drives the packet to personal ports based on this destination address of the packets. Each output port has 

8-bit unique port address. If the objective address of the packet matches the port address, then switch drives the 

envelope to the output port, Length of the data is of 8 bits and from 0 to 33.Length is exact in terms of bytes. 

Data should be in terms of bytes and can take anything. Outline check sequence contains the security check of 

the packet. It is calculated over the subtitle and data. The communication on network on chip is carried away 

from home by means of router, so meant for implement better NOC , the router should be efficiently design. 

This router chains three similar connections at the same time. It uses store and forward type of flow control in 

count to FSM Controller deterministic steering which improves the act of router. The router is an “association 

Router” has a one input port from which the packet enters. It has five crop ports where the packet is motivated 

out. Carton contains 2 parts. They are data and address sequence. Packet width is 8 bit and the length of the pot 

can be sandwiched between 1 byte to 63 bytes. Packet header contains three fields DA and length. Goal address 

(DA) of the envelope is of 8 bits. The switch drives the packet to respective ports based on this destination 

tackle of the packets. Each output port has speck unique port address. If the destination address of the packet 

matches the port address, then switch drives the packet to the output port, Length of the data is of 8 bits and 

from 0 to 62.  

 

The register has a positive edge clock, an active high clock enable and an active high asynchronous reset. The 

output of the register is the input of the de-multiplexer. The data input to the register is transferred to the output 

port at the positive edge of the clock if and only if the enable is 1 and the reset is 0. If the reset is 1, then the 

output port of the register is set to zeros. If the enable is 0, then the output port keeps its current value. Since 

ROUTER is synchronous, it has a clock pulse along with the data. RS-232 and other asynchronous protocols do 

not use a clock pulse, but the data must be timed very accurately. Since ROUTER has a clock signal, the clock 

can vary without disrupting the data. The data rate will simply change along with the changes in the clock rate. 

The five Router Design is done by using of the five blocks .The blocks are 8-Bit Register, Router controller and 

output block. The router controller is design by using FSM design and the output block consists of five ways to 

transmit the payload as shown in Figs.5 and 6. These functions are discussed clearly. 

 

 

 

III. OPERATION 
 
The Five Port Router Design is done by using of the three blocks. The blocks are 8-Bit Register, Router 

Controller and output block. The router controller is design by using FSM design and the output block consists 

of four FIFO‟s combined together. The FIFO‟s store data packets and when you want to send data that time the 

data will read from the FIFO‟s. In this router design has five output ports. It is used to drive the data into router. 

The paper using the global clock reset signals and suspended data signals are the outputs of the router as shown 

in Fig.1. The FSM controller gives the SUSPENDED_DATA information also. 
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Fig.1. Block Diagram of Router Protocol 
 
These functions are discussed clearly in below FSM description. The ROUTER can operate with a single master 

device and with one or more slave devices. If a single slave device is used, the RE (read enable) pin may be 

fixed to logic low if the slave permits it. Some slaves require the falling edge (HIGH→LOW transition) of the 

slave select to initiate an action such as the mobile operators, which starts conversion on said transition. With 

multiple slave devices, an independent RE signal is required from the master for each slave device. 

 

 
 

Fig.2. FIFO Block 

 
A. FIFO Block 

 
There are 5 fifos used in the router design. Each FIFO is of 8 bit width and 16 bit depth as shown in Fig.2. The 

FIFO works on system clock. It has synchronous input signal reset. If reset n is low then full is 0, empty is 1 and 

data out is 0. In the Write operation, the data from input data_in is sampled at rising edge of the clock when 

input write_enb is high and FIFO is not full. In the Read Operation, the data is read from output data_out at 

rising edge of the clock, when read_enb is high and FIFO is not empty. Read and Write operation can be done 

simultaneously. Full indicates that all the locations inside FIFO has been written. Empty indicates that all the 
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locations of FIFO are empty. 

B. Synchronous Block 

 

 
 

 

Fig.3. Synchronous Block 

 
This module provides synchronization between fsm and FIFO modules.4 It provides faithful communication 

between single input port and three output ports as shown in Fig.3. It will detect the address of channel and will 

latch it till packet_valid is asserted, address and write_enb_sel will be used for latching the incoming data into 

the fifo of that particular channel. A fifo_full output signal is generated, when the present fifo is full, and 

fifo_empty output signal is generated by the present fifo when it is empty. The output vld_out signal is 

generated when empty of present fifo goes low, that means present fifo is ready to read. The write_enb_reg 

signal which comes from the fsm is used to generate write_enb signal for the present fifo which is selected by 

present address. 

 

C. Router Register Block 
 
This module contains status, data and parity registers required by router. All the registers in this module are 

latched on rising edge of the clock as shown in Fig.4. Data registers latches the data from data input based on 

state and status control signals, and this latched data is sent to the FIFO for storage. Apart from it, data is also 

latched into the parity registers for parity calculation and it is compared with the parity byte of the packet. An 

error signal is generated if packet parity is not equal to the calculated parity. Internal parity register stores the 

parity calculated for packet data, when packet is transmitted fully, the internal calculated parity is compared 

with parity byte of the packet. An error signal is generated if packet parity is not equal to the calculated parity. 

The „fsm_router‟ module is the controller circuit for the router. This module generates all the control signals 

when new packet is sent to router. These control signals are used by other modules to send data at output, 

writing data into the FIFO. 
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Fig.4. Router Register Block 

 

 
 

 

Fig.5. FSM Block 
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Fig.6. FSM State Diagram 
 

 

IV. RESULTS 
 
Results of this paper are as shown in Figs.7 to 9 
 

 
Fig.7. Waveform 
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Fig.8. RTL Schematic 
 

 
 

 

Fig.9. Device Utilization Summary 
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V. CONCLUSION 
 
In this paper, a reduced area (NO OF LUT‟S) of a five port router is presented .The proposed router structure 

functionality is implemented in Verilog HDL and proven that this architecture consumes less resources in terms 

of no of LUT‟S ,slices and no of IO Buffers . In this paper the Xilinx ISE EDA Tool is used for synthesis and 

for simulation. The data which can be sending through the router is reached the destination with 9.375ns 

latency. In future there is a chance to estimate the power consumption also. 
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