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           Design and simulation of 16 Bit UART Serial
Communication Module Based on VHDL

Abstract
 	This paper describes the design of UART (universal asynchronous receiver transmitter) based on VHDL. As UART is consider as a low speed, low cost data exchange between computer and peripherals. To overcome the problem of low speed data transmission, a 16 bit UART is proposed in this paper. It works on 9600bps baud rate. This will result in increased the speed of UART. Whole design is simulated with Xilinx ISE8.2i software and results are completely consistent with UART protocol.

Existing Method
UART (universal asynchronous receiver transmitter) is a chip with programming used to manage a computer’s interface to its attached serial devices [2]. It receives parallel bytes of data from the computer and transmits the individual bits in a sequential form. At destination a second UART re-assembles the bits in complete bytes. It adds start bits, stop bit and parity bit in their transmission. UART works on full duplex mode, in this mode data is transmitted in two directions simultaneously. Serial transmission is used in transmitting a bit in UART. Serial data transmission is a form of data transmission where bits of characters are sent one at a time along a communication path. Serial data transmission travel over a single wire in one direction. Two types of serial data transmission are there.

New method:
In this paper, we proposed a design of 16 bit UART. It internally consists of transmitter, receiver and baud rate generator. UART includes three kernel modules, the Transmitter, Receiver and the baud rate generator. Each and every module is responsible for its own task. Failure in any one of module affects the overall Output of UART. It also consists of six different registers, each used for their specific purpose. 16 bit registers are used in place of 8 bit registers. Those  are Receiver Shift Register, Receiver Data Register, Transmit Data Register, Transmit Shift Register, Serial Communications Control Register, Serial Communications Status Register.



System Configuration:-
        In the hardware part a normal computer where Xilinx ISE 14.3 software can be easily operated is required, i.e., with a minimum system configuration 
HARDWARE REQUIREMENT
       	 Processor               -    Pentium –III
Speed                                -    1.1 GHz
RAM                                 -    1 GB (min)
Hard Disk                          -   40 GB
Floppy Drive                     -    1.44 MB
Key Board                         -    Standard Windows Keyboard
Mouse                                -    Two or Three Button Mouse
Monitor                              -    SVGA
SOFTWARE REQUIREMENTS:
· Operating System            :Windows95/98/2000/XP/Windows7 
· Front End                          :   Modelsim 6.3 for Debugging and Xilinx 14.3 for                               Synthesis and Hard Ware Implementation
· This software’s where Verilog source code can be used for design implementation.
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