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Arbeitstakt des Mikrocontrollers g
16MHz (MegaHertz) M

#define F_CPU 160008080UL //16MHz required for delay

#include <avr/io.h> //Input/Output library

#include <util/delay.h> //Needed for using _delay ...
#include <avr/interrupt.h> //Externzl and internal Interrupts

12Z11ENS1), BYE(]

J/Macros

#define LED_ON PORTB |= (1 << PORTBS) //Push PORTB pin 5 high (LED, pin D13
#define LED_OFF PORTB &= ~(1 << PORTB5) //~ Not Operator

#define LED TOGGLE PINB |= (1<<PINBS5) //Toggle Arduino Nano pin D13|

o oo

VTR

J2101dx3 uonn|og

Bibliothek (Librarie) einbinden, in der die
Funktion delay beschrieben wird. i unsigned char z; //For tests

//Funktions, declaration
void Init (void); //Initialize Microcontroller
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J/Main routine

@

—lint main(void) {
Init(); //Initalize the MC
//sei(); //Enable all interrupts

Syntax:
_delay_ms(Zeit in Millisekunden);
_delay_us(Zeit in Mikrosekunden);

WoR e

cli(); //Clear 2ll interrupts

while (1) {
//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
LED_ON;
//PORTB |= (1 << PORTBS5); //Push PORTB pin 5 high (LED, pin 13 "Uno")
_delay_ms(258);
PORTB &= ~(1 << PORTBS5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to
fIA not A
/18 1
//1 e
_delay_ms(580);
PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT
_delay_ms(250);
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#define F_CPU 160006060UL //16MHz required for delay

#include <avr/io.h> //Input/Output library

#include <util/delay.h> //Needed for using _delay ...
#include <avr/interrupt.h> //Externzl and internal Interrupts
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J//Macros

#define LED_ON PORTB |= (1 << PORTBS) //Push PORTB pin 5 high (LED, pin D13
#define LED_OFF PORTB &= ~(1 << PORTB5) //~ Not Operator

#define LED_TOGGLE PINB |= (1<<PINBS) //Toggle Arduino Nano pin D13|
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//Variables
unsigned char z; //For tests

//Funktions, declaration

LED einSChaIten :1 void Init (void); //Initialize Microcontroller
Warten, nix tun, im Kreis drehen. 2 //Mein routine

—lint main(void) {
Tnit(); //Initalize the MC
J//sei(); //Enable all interrupts

LED aUSSChaIten : cli(); //Clear all interrupts

while (1) {

Warten, an tun, |m KreIS drehen 2 fL;ESiO:m 5 PORTB the LED of the Arduino board is mounted (Pin 13)

//PORTB |= (1 << PORTB5); //Push PORTB pin 5 high (LED, pin 13 "Uno")
8 _delay_ms(258);
. 9 PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to
LED toggeln: /in not A
2 //e 1
Wenn an, dann aus. nooo

_delay_ms(580);

Wenn aus’ dann an P;:faj,zmiE;;;;@S); //A "1" to "PIN" toggles the Pin of the PORT
Warten, nix tun, im Kreis drehen.
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maincpp ® X

= main.cpp
28 #define F_CPU 16008008UL //16MHz required for delay
29 #include <avr/io.h> //Input/Output library
30 #include <util/delay.h> //Needed for using _delay_ ...
31 #include <avr/interrupt.h> //External and internal Interrupts

100 %

//Macros
36  #define LED_ON PORTB |= (1 << PORTB5) //Push P,
37  #define LED_OFF PORTB &= ~(1 << PORTBS) //~ N
38 #define LED_TOGGLE PINB |= (1<<PINBS) //Toggle

TB pin 5 high (LED, pin 1
Operator
rduine Unc pin 13

49 //Variables

41 unsigned char z; //For tests (:: .I-
. ompilieren

43  //Funktions, declaration
44 vyoid Init (void); //Initialize Microcontroller

a6 //Main routine
47 Hint main(wveoid) {
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Task "RunOutputFileVerifyTask"
Program Memory Usage : 216 bytes 8,7 % Full
Data Memory Usage g @ bytes 8,8 % Full

Warning: Memory Usage estimation may not be accurate if there are sections other than .text
Done executing task "RunOutputFileVerifyTask".
Done building target "CoreBuild" in project "Elegoo ©2_Blink LED.cppproj”.
Target "PostBuildEvent” skipped, due to false condition; (' $(PostBuildEvent)' != '") was evaluated as ("' !
Target "Build" in file "C:\Program Files (x86)\Atmel\Studio\7.8\Vs\Avr.common.targets" from project "C:\Use
Done building target "Build™ in project "Elegoo_©2_Blink_LED.cppproj”.
Done building project "Elegoo_©2_Blink_LED.cppproj”.

Build succeeded.
========== Build: 1 succeeded or up-to-date, @ failed, @ skipped ==========
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Build succeeded
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maincpp ® X

= main.cpp - < C
25  #define F_CPU l1e00000@0UL //16MHz required for delay
29 #include <avr/io.h> //Input/Output library
30 #include <util/delay.h> //Needed for using _delay_ ...
31 #include <avr/interrupt.h> //External and internal Interrupys

100% -
35 //Macros
36  #define LED_ON PORTB |= (1 << PORTBS) //Pfsh PORTE pin 5 high (LED, pin 13
37 #define LED_OFF PORTB &= ~(1 << PORTBS) J~ Not Operator
38  #define LED_TOGGLE PINB |= (1<<PINB5) //Tofgle Arduino Uno pin 13

40 //Variables

11 unsigned char z; //For tests FlaShen
43 //Funktions, declaration

44  void Init (void); //Initialize Microcontroller

46 //Main routine
47 Hint main(void) {
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Output

Show output from:  Arduino - & | =

avrdude.exe: 216 bytes of flash written
avrdude.exe: verifying flash memory against C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo ©82_Blink_LI
avrdude.exe: load data flash data from input file C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_82_B:
avrdude.exe: input file C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_ 82 Blink_LED\Elegoo ©2_Blink_LI
avrdude.exe: reading on-chip flash data:

Reading | | 1e@% @.83s

avrdude.exe: verifying ...
avrdude.exe: 216 bytes of flash verified

avrdude.exe done. Thank you.
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#define F_CPU 166066008UL //16MHz required for delay

#include <avr/io.h> //Input/Output library

#include <util/delay.h> //Needed for using delay ...
#include <avr/interrupt.h> //External and internal Interrupts

100% ~
- -y m 35 //Macros
Macros Deflnltlonen . 36 #define LED_ON PORTB |= (1 << PORTBS) //Push PORTB pin 5 high (LED, pin 13 "Uno")
. 7 #define LED OFF PORTB &= ~(1 << PORTBS) //~ Not Operator
oo - - H 35  #define LED_TOGGLE PINB |= (1<<PINBS) //Toggle Arduino Uno pin 13
Ausdricke die wir uns leichter

40 //Variables
11 unsigned char z; //For tests

merken kénnen, geben wir eine
Bedeutung, die der Compiler

43 //Funktions, declaration
44  void Init (void); //Initialize Microcontroller

f tzt
ur unS erse Z " 46 //Main routine
47 Hint main(void) {
48 Init(); //Initalize the MC
49 //sei(); //Enable all interrupts
58 cli(); //Clear all interrupts
51 while (1) {
1 Auf abe' 52 J/At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
u g u 53 PORTB |= (1 << PORTB5); //Push PORTB pin 5 high (LED, pin 13 "Uno")
54 _delay_ms(258);
ol —delay_ms(250); 55 PORTE &= ~(1 << PORTBS); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the left
zi } b 56 J/A not A
- 57 //e 1
64 58 /71 e
65 //Aufgabe: Schreibt das Programm um: 59 delay ms(500);
66} //Die LED soll 360ms an sein und 360ms aus. 60 PINB |= (1<<PINBS); //A "1" to "PIN" toggles the Pin of the PORT
&7 //Es ist egal, wie ihr die Aufgabe lést. 61 delay_ms(250);
68 //Hinweis: Es ist moglich, das Programm mit 2 Zeilen zu programmieren... 62 } - -
o 63 |}
79 //Initialize the Microcontroller y
71 Svoid Init (void) { 100% -
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