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Universal Asynchronous Receiver-Transmitter

• UART: hardware device for asynchronous serial communication

• Byte oriented frame

• Mostly used for exchange a stream of characters (ASCII code) but also binary stream

• Optional parity bit at the end of the frame

• Start and Stop frame delimiters 

Tbit = 1/115200 s = 8.68 us



ASCII code

• To input and output data to/from a 
computer we need numbers, letters 
and other symbols

• American Standard Code for 
Information Interchange is a standard 
input/output code

• 7-bit code 

• 0x48 0x65 0x6C 0x6C 0x6F -> Hello

• 0x48 0x65 0x6C 0x6C 0x77 0x08 0x6F  
-> Hello



UART interconnection

• Point to point connection
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UART Transmitter
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• Baud rate = 115200 (bps)
• BAUDRATE_out: periodic 

pulse at the rate of the 
transmission
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TX state machine



Exercise

• Download the UART Transmitter from git

• Simulate the UART Transmitter

• Write your own code for sending a character (or a word) when 
pressing a button

• Simulate the full system and implement

• Test your firmware



Receiving a serial stream

• The bits are recovered by sampling at the best sampling point: the 
middle of the baudrate period



UART Receiver
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• BAUDRATE_out: pulse 
active when the data 
sampling is needed

• Not periodic
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Sampler generator



Exercise

• Download the UART Transmitter from git

• Develop the code for detecting a given character and switching on a 
led if correctly received

• Simulate the full system and implement

• Test your firmware



FPGA

Loopback test (echo)
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FPGA

Loopback test evolution
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Example of python script

Change “COM26” with the name given to your serial port
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