Simulating the AVR UART in SimullDE
Step by Step Tutorial
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Writing a UART program in Atmel Studio

1. Make a new project in Atmel Studio (or Microchip Studio) and write the following program. The
program sends “Hello World!” every second.

#define F_CPU 16000000UL
#tdefine BAUD_RATE 9600

#include <avr/io.h>
#include <util/delay.h>

void usart_init (void)

{
UCSROB = (1<<TXEN®);
UCSROC = (1<< UCSZO1)|(1<<UCSZ00);
UBRROL = F_CPU/16/BAUD_RATE-1; //UBRROL = 103;
}
void usart_send (char ch)
{
while (! (UCSRGA & (1<<UDREQ@))); //wait until UDR@ is empty
UDRO = ch; //transmit ch
}
void usart_sendStr(char str[])
{
unsigned char i = 0;
while(str[i])
{
usart_send(str[i]);
i++;
}
}
int main (void)
{
usart_init(); //initialize the USART
while(1)
{
usart_sendStr("Hello World!\n\r");
_delay_ms(1000);
}
return 0;
}

2. Press F7 to compile the code and generate the Hex File.



Simulating UART using SimullDE

3. Open the SimullDE simulator.
4. Dragand drop an Arduino UNO.
5. Right click on the Arduino UNO and choose Load Firmware.
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6. Go to the Debug directory of the project you made in the Atmel Studio. Then, choose the hex
file and press Open.
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7. Right click on the Arduino and choose Open Serial Monitor.
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8. Run the simulator by pressing the Power Circuit button. The board sends “Hello World!”, every
second.
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Communicating with real devices via UART

9. Press the Power Circuit button to stop the simulator.
10. Connect a USB-to-TTL (USB-to-UART) Convertor to your computer.
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12. Right click on Uartl and choose Properties.
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13. Double click on Port Name and type the port which the USB-to-UART is connected to. Then,
press the Enter button.
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14. Close the SerialPort Properties window.



If you don’t know the port name, right click on the Computer icon and choose Manage.
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Click on Device Manager and choose Ports (COM & LPT). Then, check the COM port. For example,
according to the following picture USB-to-UART convertor is connected to COM6.
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16. Press the Power Circuit button to run the simulator. Now, the “Hello World!” message is sent
out via the USB-to-UART TXD pin.



17. Connect the TXD pin of the USB-to-UART convertor to the RXD pin of it. The “Hello World!”
message is sent to the RXD pin. So, the “Hello World!” message is sent back to the
microcontroller and it is shown in the Serial Monitor.
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18. Now, you can connect the TXD and RXD pins of the USB-to-UART convertor, to any device and
communicate with it via the UART protocol.



