As an exercise, convert this Arduino C code to AVR Assembly
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See USART Registers on the other side ≫
// PROJECT  :UARTPolled
// PURPOSE  :Serial UART: Register-Level C Code from mega328 Datasheet
// COURSE   :ICS4U-E
// AUTHOR   :Modified by C. D'Arcy for Arduino IDE
// DATE     :2025 02 27
// MCU      :328P
// STATUS   :Working!
// REF:http://darcy.rsgc.on.ca/ACES/Datasheets/ATMEGA328P.pdf#page=170

#define FOSC 16000000                 //clock(XTAL) Speed
#define BAUD 9600                     //desired baud rate
#define MYUBRR FOSC / 16 / BAUD - 1   //confirm formula in Datasheet

//int main() {    //Doesn't work: circumvents initializations in main.cpp
void setup() {
  USART_Init(MYUBRR);                 //configure for polled communication
  while (1)                           //forever...
    USART_Transmit(USART_Receive());  //echo incoming serial data stream 
}

void USART_Init(uint16_t ubrr) {
 
  UBRR0H = ubrr >> 8;                 //set the baud rate 
  UBRR0L = ubrr;
  
  UCSR0B = (1 << RXEN0) | (1 << TXEN0);     //enable receiver & transmitter
  UCSR0C = 3 << UCSZ00;    	                 //8 data, No parity, 1 stop bit 
}

char USART_Receive() {
   while (!(UCSR0A & (1 << RXC0)));         //wait for data to be received
   return UDR0;                             //return data from buffer
}

void USART_Transmit(char data) {
  while (!(UCSR0A & (1 << UDRE0)));         //wait for empty Tx buffer
  UDR0 = data;                              //placing data in buffer sends!
}

void loop() {}                              //nothing to do...
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Important USART Registers
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20.11 Register Description

20.11.1 UDRn — USART I/O Data Register n

Initial Value 0 0 0 0 ) 0 ) 0

The USART Transmit Data Buffer Register and USART Receive Data Buffer Registers share the same I/0
address referred to as USART Data Register or UDRn. The Transmit Data Buffer Register (TXB) will be the

20.11.2 UCSRnA - USART Control and Status Register n A
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* Bit 7 — RXCn: USART Receive Complete

20.11.3 UCSRnB - USART Control and Status Register n B
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* Bit 7 - RXCIEn: RX Complete Interrupt Enable n

20.11.4 UCSRNC - USART Control and Status Register n C
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* Bits 7:6 — UMSELN1:0 USART Mode Select

20.11.5 UBRRnL and UBRRnH - USART Baud Rate Registers

& s mw _w_w___ e s
I N N N [ vBRRnH
'UBRRn[7:0] 'UBRRnL
7 ; 5
Reacmie R R R R Rw  Aw  mw AW
AW Rw  Rw AW Rw  RW RW AW
mavae o o o o o o o o
o o o o o o o o




