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Pinbelegung

o und 1werden fiir Dateniibertragungen gebraucht
2 Echo vom Ultraschall

3 Signalleitung vom Servo

4 Liniensensor Mitte digital

5 PulsWeitenModulation A

6 PulsWeitenModulation B

7 Frequenzeingang vom Farbsensor 1
8 Motorausgang A

9 Motorausgang B

10 Liniensensor links digital

1 Frequenzeingang vom Farbsensor 2
12 Infrarot Fernbedienungseingang

13 LED

Ao Liniensensor rechts analog

Ai Liniensensor links analog

A2 Infrarot Entfernungsmesser 1

A3 Infrarot Entfernungsmesser 2

A4 Liniensensor rechts digital

A5 Ultraschall Triggerleitung
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maincpp P X

1 3/*

2 * Elegoo_01_Start.cpp % *
3 * Created: 2020 / Kommentar /
5 * Pindescription Arduino Uno

6 * No. Func. PIN-MC Used as In/Out Res. Pindefinition
7 * 0 RX FPD@ RX In

8 b | X PD1 ™ In

9 B2 INT® PD2 US-Echo In

10 3 Digit PD3 Servo Out

11 b | Digit PD4 Line-M 1In

12 B oces PD5S PWM-A Out

13 L - OCeB PD6 PWM-B Out

14 B PCINT23 PD7 Color-1 In -> DDRD = 8b@118160806
15 * 8 Digit PBO Motor-A Out

1 g Digit PB1 Motor-B Out

17 *1e Digit PB2 Line-L In

18 211 PCINT3 PB3 Color-2 In

19 212 Digit PB4 Infr. In Not needed

20 ®13 LED PB5 LED Out -> DDRB = @be@levell
21 *00 Ana PCe Line-RA In

22 A1 Ana PC1 Line-LA In

23 *A2 Ana PC2 Dist-1 1In

24 %73 Ana PC3 Dist-2 1In

25 *A4 Digit PC4 Line-R In

26 *AS Digit PC5 US-Trig Out -> DDRC = 8bo@100000

®

28 #define F_CPU 16000000UL //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> f/External and internal Interrupts

33 //Definitions

5 //Macros
100% ~
Qutput Error List

Ready



unsigned char

1 Byte bestehend aus 8 Bit
z.B.:

E

0| 1

O] =172

Rechner

HEX AC
| bEC 172
OCT 254

BIN 1010 1100

o
Yan

T Bitweise v

<<

Programmrer

QWORD

MS

><>< Bitverschiebung

b

G

w o W =

172

0 bhis 255

Rechner T O X

= Programmierer

HEX FF
| bEC 255
ocT 377
BIN 111111l
&3 QWORD Ms
T Bitweise - ><>< Bitverschiebung
« > GE &
( ) %
7 8 9 X
4 5 6
1 2 3 I
= 0 =

E3 clegoo 01_start - AtmelStudio
File Edit View \VAssistX{ ASF Project Build Debug Tools Window Help

El I i)
e
maincpp * X

< main.cpp

-~ & Sl “ I RS AT - /B3 & | b Ml Debug ~  Debug Browser ~

> Voo k Hex %% | B@~ <! B - Arduine 5 2% = W ATmega32sp

- =2 C\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

48

~

[« BN, |

B

P

Wb = @ W0 00

[ 3w R R« e s T T A T o A W W W R R W o B BV RV R W B 9
o= R~ B B < Y B S VY R " BT - R = IV B )

Qutput Error List

41 //Variables
42 unsigned char zj //For tests

//Funktions, declaration

void Init (void); //Initialize Microcontroller

//Main routine

—lint main(void) {

Init(); //Initalize the MC
/fsei(); //Enable all interrupts
cli(); //Clear all interrupts
while (1) {
//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
//PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lefd

JIA not A

f/@ 1

/i1 e

//PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT

//Initialize the Microcontroller
—void Init (void) {

//Port settings (in brackets: pin of the arduinoc uno board, see above too)
//@ = Input, 1 = Output
DDRB = @bee1eeell; //PortB Pin 5 to Output, LED on Arduino Uno board (13)

VA Find References Results
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= main.cpp - = C\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

Deklaration fur den Compiler im
42 unsigned char z; //For tests

oberen Teil, vor der Hauptfunktion(main).
Bekanntmachung der Funktion

a5 //Funktions, declaration
f" d C ,| 46 void Init (void); //Initialize Microcontroller
ir den Compiler.
a9 f/Main routine
5@ [Hint main(void) {
i 51 Init(); //Initalize the MC
Aufruf im Hauptprogramm (oder woanders) S| [0 Srniaize the v
53 cli(); //Clear all interrupts
54 *i].e (1) {
= =R = = 55 J//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
DEflnlthﬂ |m Unteren Tell 56 PORTEB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
57 //PORTB &= ~(1 << PORTB5); [/~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lefd
58 JIA not A
. . . 59 //e 1
Wenn die Funktion aufgerufen wird /e
I . 61 //PINB |= (1<<PTINB5); //A "1" to "PIN" toggles the Pin of the PORT
nit();
springt der Mikrocontroller dort hin, W diiatie the microcontrotter
H 1 1 H 66 [Hvoid Init (wvoid) {
arbeltet dle Funktlon ab und Sprlngt an 67 '/Port settings (in brackets: pin of the arduino uno board, see above too)
. ol 68 //@ = Input, 1 = Output
dle Ausgangsste”e ZurUCk. 69 DDRE = ©be®16ee811; //PortB Pin 5 to Output, LED on Arduino Uno board (13)
70 |}
void — nichts
100% -~
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DDRB:

Data Direction Register fir PORTB
Ob... Die folgende Ziffernfolge gibt
eine Binarzahl wieder.
Ob0O0O100000O0

Bit 5 Bit O

GND
Ss—.L #
O ” LED
—
- GND RNZC 11
. +5TV B e
D
O O e % =
3 3 of T 100n
) 6
M ‘
5P GNI AREF | 80y
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SCK B!
MISQO 5%
MOSI 15
19 SS 3
<)PB5 '®)
nPR4 18 | 20
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maincpp ¥ X

= main.cpp

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

45 //Funktions, declaration

void Init (void); //Injs#®lize Microcontroller

[T routine
—int main(void) {

d) TV.LIDIA

51 Init(); //Initalize the MC
52 //sei(); //Enable all interrupts et
53 cli(); //Clear all interrupts
54 while (1) {
55 J//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
56 PORTB |= (1 << PORTBS); //Push PORT8 pin 5 high (LED, pin 13 "Uno")
57 //PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lef{
o8 /1A not A 17 | *1@  Digit PB2 Line-L In
59 /10 L 18 | *11  PCINT3 PB3  Color-2 In
&0 /11 ® 19 | =12 Digit P4 Infr. In Not needed
&1 //PINB |: (1<<PINBS 28 *13 LED PBS LED Out -> DDRB = @bee108011
62 H 21 | *A8  Ana PCO Line-RA In
e |} 22 | *A1 Ana PC1 Line-LA In
64 23 | *A2  Ana PC2 Dist-1 In
65 //Initialize the Microcontr 24 %73 Ana PC3 Dist-2 1In

Jvoid Init (void) { 25 | *aa Dpigit Pca Line-R In

//Port settings (in bra 25 EpC Digi+ __pro LUS-Tpdio gut _s DopC _ obociocooo

68 //@ = Input, 1 = Output
69 DDRE = ©beg1eee11l; //PortB Pin 5 to Output, LED on Arduino Uno board (13)
78 |}

100% -
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Int main (void): o :

= main.cpp - = C\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

Der MC beginnt immer mit der

42 unsigned char z; //For tests

main-Funktion

a5 //Funktions, declaration

46 void Init (void); //Initialize Microcontroller

while: _
- . . 9 //Main routine Be Inn
Solange die Bedingung in den s a.— BEJ

Init(); //Initalize the MC

[+]

::2 //sei(); //Enable all interrupts
nachfolgenden runden Klammern s | ea0; 1/Clemn a1l intormupte,
s - - H 54 while (1) {
erfu”t |St, Wlederh0|e dle 55 J//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
o o 5¢ PORTEB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
Anwe|sungen ZW|SChen den 57 //PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lef{
. 58 JIA not A
geschweiften Klammern der /o 1
60 1
,,Whlle'SChIelfe ) //PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT

- - - LE] }
Eine Bedingung gilt dann als erfiillt, '—— Ende
Wenn Sie :,: 7{{;{21;;?11?30:2; f;icr“ocontr*oller*

67 //Port settings (in brackets: pin of the arduino uno board, see above too)
NICHT NULL o | 1o oput, 3 - vt

69 DDRE = ©be®16ee811; //PortB Pin 5 to Output, LED on Arduino Uno board (13)
ISt. o |

" o v
A B R e

100% -~
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Wahrheitstabelle:
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42 unsigned char z; //For tests

45 //Funktions, declaration

46  wvoid Init (wvoid); //Initialize Microcontroller

//Main routine
—int main(void) {
Init(); //Initalize the MC

2 //sei(); //Enable all interrupts
3 eli(); //Clear all interrupts
4 while (1) {
5 //At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
5 PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
7 ,","Pcm: ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lef{
8 /A not A
/i@ 1
/71 e 7 Rechner = [l X
1 //PINB |= (1<<PINB5); //A "1" to "PIN" to
2 b

= Programmierer

M

¥

X

0OR160R3 =

19

B

//Initialize the Microcontroller
—void Init (woid) {
//Port settings (in brackets: pin of the ardu
//@ = Input, 1 = Output HEX 13
DDRB = @boe1eeel1l; //PortB Pin 5 to Output, LI DEC 19

]

o &0

VI« B S« O« s S« s s s S S« (SO, IS T, BT, RY, RT Y, BT, Y, IY, T -

b OCcT 23
792 BIN __0001 0011

D> Bitweise v~ % Bitverschiebung +
Qutput Error List VA Find References Results _




Wabhrheitstabelle:
Und (And & )
A&B

OlrrOO>»
Olrorow
~ |roo0o
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111112(0| 1] 21]1]0]| =238
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main.cop - AUsers\User\Desktop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

41 //Variables
42 unsigned char z; //For tests

45 //Funktions, declaration

46  wvoid Init (wvoid); //Initialize Microcontroller

//Main routine
—int main(void) {
Init(); //Initalize the MC

//sei(); //Enable all interrupts
eli(); //Clear all interrupts
while (1) {
//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
,","PCRTE&m(l << PORTB5); [/~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lef{
/1A not A
/i@ 1
/1 a
/ /PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT
b

o oo

//Initialize the Microcontroller
—void Init (woid) {
//Port settings (in brackets: pin of the arduino uno board, see above too)
//@ = Input, 1 = Output
DDRB = @beel1@eell; //PortB Pin 5 to Output, LED on Arduino Uno board (13)

100% -~
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<< Operator:
Verschiebt ein Bit nach links

olololo oooo‘ -0

(1 << 1) eine 1 einmal nach links schieben

olololo 0010‘ =2

(1 << 4) eine 1 viermal nach links schieben

O[0jO|1 0 16

0

80

o
[

PORTB |= (1 << PORTB5) eine Abkurzung fur
PORTB = PORTB | (1<<PORTBY5)
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maincpp ¥ X

= main.cpp -

4 //Variables

42 unsigned char z; //For tests

45 //Funktions, declaration

46  wvoid Init (void); //Initialize Microcontroller

//Main routine
3 [Hint main(wvoid) {
1 Init(); //Initalize the MC

52 //sei(); //Enable all interrupts
53 eli(); //Clear all interrupts
54 while (1) {
55 //At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
5 PORTEB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
57 //PORTB &= T« PORTBS); [/~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lefd
58 /A not A
5 /e 1
/11 a

61 //PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT

¥

R W R

//Initialize the Microcontroller
66 [Hwvoid Init (void) {

67 //Port settings (in brackets:
68 //@ = Input, 1 = Output

DDRE = ©b@®18ee11; //PortB Pin 5 to Output, LED on Arduino Uno board (13)

pin of the arduino uno board, see above too)

100% -
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Compilieren:

das Programm, das wir verstehen,
wird umgewandelt in ein Programm,
das der Mikrocontroller versteht.

Elegoo_ 01 Start - AtmelStudio

File  Edit View VAssist{ ASF Project Build Debug Tools Window Help
PO B-8o0-2mP X - - | e | p Ml Debug -
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= main.cpp - |2 C\Users\User\Desktop\Tutorials\AtoseteSBTware\Elegoo_01_Start\Elegoo_01_Start\main.cpp

41 //Variables

unsigned chae—r7"7 /For tests

//Funktions, declaration

void Init (void); //Initialize Microcontroller

J//Main routine

568 [Hint main(void) {
51 Init(); //Initalize the MC
52 //sei(); //Enable all interrupts
53 cli(); //Clear all interrupts
54 while (1) {
55 //At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
56 PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
57 //PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lefi
58 J/A not A
Output
Show output from: Build - = = >§ =3
Luiile CACLuLLNE Lasn  nulcuvmpiici 1asn .
Task "RunOutputFileVerifyTask"
Program Memory Usage g 158 bytes @,5 % Full
Data Memory Usage : @ bytes 8,0 ¥ Full

Warning: Memory Usage estimation may not be accurate if there are sections other than .text sections in I
Done executing task "RunOutputFileVerifyTask".
Done building target "CoreBuild” in project "Elegoo @1 Start.cppproj”.
Target "PostBuildEvent" skipped, due to false condition; ("$(PostBuildEvent)® != "*) was evaluated as (" != "").
Target "Build" in file "C:\Program Files (x86)\Atmel\Studio\7.@\Vs\Avr.common.targets" from project "C:\Users\User\Desktc
Done building target "Build™ in project "Elegoo @1 Start.cppproj”.
Done building project "Elegoo 81 _Start.cppproj”.

R
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Build succeeded
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Flashen:
das Programm auf den
Mikrocontroller

downloaden.

= main.cpp

a1 //Variables
a2 unsigned char z; //For tests

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

B

Wooo o= ;o

//Main routine

[~]

—lint main{void) {

Init(); //Initalize the MC

//sei(); /[Enable all interrupts

cli(); //Clear all interrupts

while (1) {
//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
//PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the left
/A not A

Bowon e

[C RS Y, BT T RV, BT RV, IV, I Y

00 =l oA

Qutput
Show output from:  Arduino - § EE5|

avrdude.exe: 158 bytes of flash written
avrdude.exe: verifying flash memory against C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo @1 _Start\Elegoo_81 Star
avrdude.exe: load data flash data from input file C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo Bl Start\Elegoo_@
avrdude.exe: input file C:‘\Users\User\Desktop\Tutorials‘\Atmel\Software\Elegoo_81 Start\Elegoo 81 Start\Debug\Elegoo_81 St
avrdude.exe: reading on-chip flash data:

Reading | 10e% @.03s

avrdude.exe: verifying ...

avrdude.exe: 158 bgtes ci i‘iih ‘i;ii;ii

avrdude.exe done. Thank you.

Qutput Error List VA Find References Results

Ready




EJ eegoo 01 stert - Atmeistudio

File Edit View VAssistX ASF Project Build Debug Tools Window Help
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main.cpp* ® X

= main.while = while (1)

48
a1 //Variables

42 unsigned char z; //For tests
43

45 //Funktions, declaration
46  void Init (void); //Initialize Microcontroller

Kommentar aufheben:
Eine Zeile ins Programm

49 //Main routine
58 Hint main(void) {

51 Init(); //Initalize the MC
auanhmen. 52 //sei(); //Enable all interrupts

53 cli(); //Clear all interrupts
54 while (1) {
5 J/At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
56 PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
57 FORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the left
58 /A not A
59 //e 1
60 /1 8
61 //PINB \: (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT
62 }
63 ¥
64
65 //Initialize the Microcontroller
66 [Hwvoid Init (void) {
&7 //Port settings (in brackets: pin of the arduino uno board, see above too)
68 J//® = Input, 1 = Output
69 DDRB = ©bee1eee11; //PortB Pin 5 to Output, LED on Arduino Uno board (13)
70 ¥
71
72

100% -~
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Ready




Auskommentieren:
Eine Zeile aus dem
Programm nehmen.

Kommentar aufheben:
Eine Zeile ins Programm
aufnehmen.

EJ ceiegoo 01 start - AtmelStudio

File  Edit View VAssistX ASF Project Build Debug Tocls Window Help

O~ B-48 L RN XD ‘9' "EEL‘ P Ml Debug ~  Debug Browser ~
L '

b ‘ W) k |He)( (S ‘ E-- B - Arduino X (5 ‘ =i WM ATmega326P

¥

maincpp ® X

4

!% main.cpp
48
41 //Variables
42 unsigned char z; //For tests
43
aa |
45 //Funktions, declaration
46  void Init (wvoid); //Initialize Microcontroller
47
48
49 //Main routine
58 Hint main{void) {
Init(); //Initalize the MC
//sei(); //Enable all interrupts
cli(); //Clear all interrupts
while (1) {
J//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
//PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")

= (C\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

//PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the lef
[IA not A

//e 1

/71 8

PINB |= (1<<PINB5); //A "1" to "PIN" toggles the Pin of the PORT

J/Initialize the Microcontroller
Svoid Init (void) {
//Port settings (in brackets: pin of the arduino uno board, see above too)
//@ = Input, 1 = Output
DDRB = ©b0e18ee11; //PortB Pin 5 to Output, LED on Arduino Uno board (13)

100% ~
Output Error List VA Find References Results

Ready



Flashen:

das Programm auf den
Mikrocontroller
downloaden.

EJ ceegoo 01 start - Atmeistudio
File Edit View  VAssistX ASF  Project  Build Debug Tools Window Help

Q- B-8 o-2 Wl XD - - |8 & | > bl Debug ~  Debug Browser ~
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maincpp ® X

_ Arduino Yy % ; W ATmega328P

= main.cpp
4@
41

rtop\Tutorials\Atmel\Software\Elegoo_01_Start\Elegoo_01_Start\main.cpp

unsigned char z; //For tests

//Funktions, declaration

.

void Init (void); //Initialize Microcontroller

~
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//Main routine
—lint main{void) {

Init(); //Initalize the MC

//sei(); /[Enable all interrupts

cli(); //Clear all interrupts

while (1) {
//At Pin 5 PORTB the LED of the Arduino board is mounted (Pin 13)
PORTB |= (1 << PORTBS); //Push PORTB pin 5 high (LED, pin 13 "Uno")
//PORTB &= ~(1 << PORTB5); //~ = "NOT" Operator, 1<<5 shifts the "1" five times to the left
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Show output from:  Arduino - § sk

avrdude.exe: 158 bytes of flash written
avrdude.exe: verifying flash memory against C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo @1 _Start\Elegoo_81 Star
avrdude.exe: load data flash data from input file C:\Users\User\Desktop\Tutorials\Atmel\Software\Elegoo Bl Start\Elegoo_@
avrdude.exe: input file C:‘\Users\User\Desktop\Tutorials‘\Atmel\Software\Elegoo_81 Start\Elegoo 81 Start\Debug\Elegoo_81 St
avrdude.exe: reading on-chip flash data:

Reading | 10e% @.03s

avrdude.exe: verifying ...

avrdude.exe: 158 bgtes ci i‘iih ‘i;ii;ii

avrdude.exe done. Thank you.
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Montage und Programmierung
eines Roboters fur
ROBOCUP JUNIOR RESCUE

mit Elegoo Car Kit
Teil 2.1: Hello World.2

Von Charlotte und Andreas
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