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/*
________________________________________________________________
 * 1-X M I N I   B L I N K Y   D E M O
 *
 * Created: 7/22/2022 4:15:23 PM
 * Author : Ron Kessler
 
 This shows how to BLINK the on-board LED on the Xplained mini 328P board.
 
 To upload to the board:
 Plug board in before creating the project.

 Tools | Device Programming
 Tool = mEDBG and ATMega328P should be filled in.
 Click APPLY then Click READ and it should fill in the boards info.

 Select Memories in the left pane.
 Now click PROGRAM and it will upload the code to the board.
 
 **********UNPLUG BOARD BEFORE PRINITING CODE!**************
 _________________________________________________________________
 */ 

#include <avr/io.h>					//---include basic libraries in this order!
#define F_CPU 20000000UL		//---set CPU speed to 20MHz
#include <util/delay.h>					//---include utility lib for delay function AFTER avr/io.h

//GPIO pins 1= HIGH and 0 = LOW
//---COMMENT OUT SECTIONS AS DESIRED

//Pin PortB5 controls on-board LED so we will use that.

int main(void)
{
	//---PART 1: Use binary format to stuff register
	
	DDRB = 0b00100000;		// Data Direction Register (In/Out) = 0010 0000
	
	while (1)
	{
		PORTB = 0b00100000;		// turn pin 5 in reg high
		_delay_ms(200);
		
		PORTB =0b00000000;		// turn pin 5 low
		_delay_ms(200);
		
	}
	
	////---PART 2: Use hex format to stuff register
	//
	//DDRB = 0x20;		// Data Direction Register (In/Out) = 0010 0000
	//
	//while (1)
	//{
		//PORTB = 0x20;		// turn pin 5 in reg high
		//_delay_ms(1000);
		//
		//PORTB =0x00;		// turn pin 5 low
		//_delay_ms(1000);
		//
	//}
	 //---PART 3: Use bit shifting and bitwise operators
	 
    //DDRB |=(1<<DDB5);		// Data Direction Register (In/Out) = 0010 0000
	//
    //while (1) 
    //{
		//PORTB |= (1<<PORTB5);		// turn pin B5 in reg high 
		//_delay_ms(1000);
		//
		//PORTB &=~(1<<PORTB5);		// turn off
		//_delay_ms(1000);
		
    //}
	/*_______________________________________________________
	How part 3 works:
	Set DDRB = DDRB | (1<<5);    Take bit in 1's position and move left 5 0000 0001 becomes 0010 0000.
	To turn it on:
	The original DDRB = 0010 0000 
						OR       0010 0000
						           ____________
							 0010 0000    Result turns LED on
								   
	To turn off:  DDRB = 0010 0000
	Invert    (~)          = 1101 1111
	Now AND the two: ____________
	                                0000 0000  Result turns bit 5 off
	Bit shifting and bitwise ops work regardless of the value of any of the pins. We may not know their value
	at the moment we are flipping them. We can flip a bit using XOR (Exclusive OR) with the ^ symbol.															   
	*/
}
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Bit-shifting Examples
Left shift x by 1 = 2X
The result can be calculated like the slide shows. 
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The Microchip ATmega328 Xplained Mini evalutation kit is a
hardware platform to evaluate the Microchip AVR microcontrollers.
The evaluation kit comes with a full integrated debugger that
provides seamless integration with Microchip Studio. The kit provides
access to the features of the ATmega328P enabling easy integration of
the device in a custom design.
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IMPORTANT POINTS

@ Left shifting is equivalent to multiplication by

27'ight0perand
Example: var = 3;
var << 1 Output: 6 [3 x 21]

Therefore, the final result of

var << 4 Output: 48 [3 x 24]
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@ Right shifting is equivalent to division by

27'ight0perand
Example: var = 3;
var > 1 Output: 1 [3 / 21]

-

answer is finally 1.




