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ABSTRACT 

Improving the energy efficiency of computer communication is becoming more and 

more important as the world is creating massive amount of data while the interface has been 

bottlenecked due to the finite bandwidth of electric wires. Serial I/O methods can also 

transmit at much higher clock rates per bit transmitted, thus outweighing the parallel 

transmission method. High speed serialization with large bandwidth plays a major role in 

transmitter of high-speed interfacing circuits such as PCIe, USB, and SATA. Various 

encoding schemes are used based on the protocols. Efficient equalizers with interface units 

are required to avoid ISI (Inter Symbol Interference) and to drive the back-panel line. This 

also makes the design complex, which in turn makes the design verification and validation 

more challenging. High-speed serial I/O standards require only a half or less pin and wire 

count for the transmissions unlike the parallel transmission schemes. Surprisingly serial 

transmission methods, which are being widely used today in many new communication 

protocols, are able to transfer data at rates higher than 8 Gb/s. In high-speed serial 

transmission, clock and data are combined in a single stream thus reducing the problem of 

bit-to-bit skew. High-speed serial I/O standards span in more than one communication 

scenario like, Fibre channel, InfiniBand and Gigabit & 10-Gigabit Ethernet etc. 

INTRODUCTION 

The main aim of the project is to transfer the data from one point to other point 

without any cross-talk issue in multi gigabits per second using Xilinx FPGA. The objective 

behind this is to simulate and implement the high-speed data transmission over aurora 

channels on One GTX (Gigabit Transceivers) DUAL TILE by configuring multi-gigabit 

transceivers (MGT's), which are present in the virtex-5 FPGA using Aurora Protocol.Firstly, 

a counter Glue Logic is to be generated using simulators, which are implemented using 

VHDL language. This Counter Glue Logic data goes to the aurora module in parallel form as 

successive frames Finally, using architectural features of the virtex5 FPGA, the 32-bit 

counter data is serially transferred to the receiver module over fibre optic cable at a rate of 

3.125Gbps. Multi-Gigabit Transceivers (MGT) are utilised to reach high speeds. These 

Multi-Gigabit Transceivers are available as hard IPs in the Virtex-5 FPGA and run at a clock 

rate of 156.25 MHz (MGT clock). The Aurora Protocol is used to configure these MGTs, 

which turns parallel data into serial data and vice versa. Finally, the data is transmitted via 

two separate aurora channels, and the integrity of the data is verified using a Chip Scope Pro 

analyser. 

In previous technologies Virtex-1, Virtex-2, Virtex-3 and Virtex-4 series of FPGA 

were used which has a smaller number of LUT based logic cell, first generation of MGTs 

which can transfer the data at the rate of 3.125 Gbps, which process at the rate of 1.5v of 

internal voltage 
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LITERATURE REVIEW 

 [1] Design and FPGA implementation of a High Speed UART In this paper, UART with 

configurable baud rates and the high oversampling rate at the receiver is proposed.  

The transmitter and the receiver module of the UART using the structural approach is 

designed and successfully synthesized the same using Xilinx ISE 14.5. The UART with 

variable baud rates is successfully simulated and the design has been verified on Xilinx 

Spartan-3E FPGA. The design is compatible for high speed due to different baud rates and 

the high oversampling rate at the receiver. A maximum speed of 250Mbps is possible using 

this UART design. 

[2] Design and implementation of new serializer and Deserialiser for on chip Serdes 

transceiver.  

The growing popularity of SoCs and Sips technologies necessitates the connectivity of a 

significant number of buses and metal tracks. On-chip Serdes Transceiver is a potential 

approach that can reduce the number of interconnects while also providing significant power 

savings, reduced area congestion, and reduced crosstalk. This work describes the creation of a 

novel Serializer and Deserialiser architecture for fundamental serialisation and deserialization 

operations in an On-chip SerDes Transceiver. This architecture makes use of a design 

technique that samples input from both clock edges. The key benefit of this technology is that 

it samples the input with a lower clock rate (half the original rate) and distributes it for the 

same functional throughput, resulting in power savings in the clock distribution network. This 

suggested Serializer and Deserialiser architectures are made with UMC 180 nm CMOS 

technology, and simulation is done with a cadence spectre simulator at 1.8V supply voltage. 

The current design is compared to previously published similar works, and improvements in 

terms of power consumption and area are realised. 

[3] Design and implementation of serializer for SERDES transceiver.  

Serial interconnects are the backbone of the modern communication, so the choice of SerDes 

architecture can have a good impact on system cost and performance. With the help Serializer 

and Deserialiser in the communication system, the power consumption and the number of 

interconnects in the circuit can be reduced with respect to parallel communication. This paper 

reports a design of serializer architecture with the help of multiplexer and double edge trigger 

flip flop. Concept used behind designing the block of serializer is CMOS Transmission Gate 

i.e., Pass Gate. The advantage of this technique in which input is sampled with clock which is 

half of the original clock is distributed for the same functional throughput, which results in 

power saving in clock distribution network. 
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[3] Design and Implementation of a High-Speed Data Transmission based on PCI -EXPRESS 

Protocol 

In order to meet the demand of high-speed digital data processing and achieve high-speed 

communication between digital front-ends and computer, we design and implement a 

transmission system based on FMC and PCI-Express protocol. This paper describes the basic 

hardware structure of the interface system, implements the high-speed data transmission via 

PCI-Express protocol on an FPGA and the highly modular design based-on FMC standard. 

The maximal speed of this transmission system is up to 34 Gbps. This system has a wide 

commonality as the communication interface module can be adjustable depending on 

different digital front-end. 

Vacuum tube computers are no longer used in large computers. In complete dedicated 

rooms, buzzing, doing 360 multiplications of 10-digit figures in a split second. Despite the 

fact that they were marketed as the fastest computer devices at the time, they are no match for 

today's machines. With each passing second, modern computers have become smaller, faster, 

and less expensive, as well as more power-efficient. What, on the other hand, prompted this 

shift? With the debut of the semiconductor junction transistor by Bardeen (1947-48) and thus 

the Bipolar junction transistor by William Bradford Shockley (1949) within the Bell 

Laboratory, the entire domain of computing was ushered into a brand-new dawn of electronic 

miniaturisation. According to Moore's Law, our ability to pack more and more transistors 

onto one chip has doubled nearly every eighteen months since Jack Kilby invented the first 

IC (Integrated Circuit) in the shape of a Flip Flop in 1958. Such exponential growth had 

never been witnessed in any other subject, and it remains an important area of analysis work 

today. 

PROPOSED SYSTEM CONFIGURATION 

In present technology Virtex-5 s FPGA are used which Introduces new LUT 6-based logic 

cells, new block RAM cells (36kbit, splitable to 2×18kbit), new DSP cells; added 

new PLL blocks in addition to DCM blocks. Adds MGT support on top of LX (Rocket IO 

GTP transceivers, 3.75 Gbit/s); also adds hard PCI Express (Gen1 ×8) and gigabit Ethernet 

MAC blocks DSP-optimized version of Virtex-5: identical functionality to LXT, but with 

much higher DSP-to-logic ratio. Virtex-5 with GTX transceivers (6.5 Gbit/s) and 

hard PPC440 cores. Transceiver-optimized version of Virtex-5: has large amount of GTX 

transceivers. This present technology overcomes the previous technology in such a way adds 

new LUT based logic cells and operates at the rate of 1.0v which consumes less power. 

In the transmitter side the input data is given to the input latch in the continuous form. Clock 

signal is given to timing and control logic circuit which is connected to phase locked loop 

circuit. 

The PLL circuit is used to increase the frequency of the clock signal. 

From the input latch the data is transmitted to the encoder which is used to convert 8b data to 

10b to maintain the dc balance and reduce bit error. 

The data is given to the parallel to serial converter from the encoder which converts the 

parallel data into serial data. 

The output is collected through the differential driver and then it is connected to the receiver 

side through the cable. 

At the receiver side the data is received through differential driver and the data is transmitted 

to the clock and recovery circuit in which the data is separated from the clock signal and then 

transmitted to word synchronizer. 
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The clock signal from the word synchronizer is given to timing and control logic which is 

also connected to serial to parallel converter and the receiver clock signal is received. 

Then the data is given to the decoder which decodes the encoded data and transmits the data 

to output latch and the data is received from the output latch. 

 

LIMITATIONS 

It consumes high power at high frequencies. 

Limited frequency. 

Efficiency is comparatively less. 

ADVANTAGES 

It reduces the cost of interface as it uses a smaller number of wires. 

It supports long distance data communication. 

It is easy to implement. 

It reduces skew problem. 

It requires a smaller number of pins. 

Less number of errors. 

APPLICATIONS  

Chip to chip communications. 

Board to board communications. 

Backplane communication.  

Point to point communication 

 

 
                                         Fig 1: Loopback in two Aurora modules  
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Fig 2: Loopback in same Aurora module 
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Fig 3: Final output of chip scope pro analyzer 

 

CONCLUSION  

The high-speed serial data transmission at a rate of 3.125 Gbps using multi-gigabit 

serial I/O is successful. The data transmitted is compared to the data received using the 

loopback technique. The received data is same as the transmitted data and hence the data 

integrity is verified.  
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