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C-Referenzkarte myAVR Board MK3 mit ATmega2560/ C-reference sheet myAVR board MK3 with ATmega2560 2/2
1/0 Register (Auszug) / register set (essentials) Ubersicht AVR-C (Auszug) / instruction set (essentials) bool
Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bft 1 Bf 0 Schliisselworter (Auszug) /_keyword (essentials) Wahrheitswert; 8 bit / logical value; 8 bit [Wertebereich: true | false / range: true | false
UCSRNC n =3-0 UMSELN1[UMSELNO[UPMn1__|UPMn0___|USBSn__|UCSZn1_|UCSZn0__|UCPOLn | [case char |unsigned I I _
UCSRNB n=30 _ |RXCIEn [TXCIEn |UDRIEn |RXENn _[TXENn [UCSZn2 [RXB8n _[TXB8n const continue ) . ! Beispiel unsigned char wert2; // aquivalent zu uint8_t
UCSRNA n = 3-0 RXCn TXCn UDREn __|FEn DORnN UPEn U2Xn MPCMn default do Darstellung vorzeichenloser positiver Zahlen: Bmsglel.»unsygned int wert4; //»enlsprllcht uintl6_t
OCRN[A[B[C][HIL] Timer/Counter n - Output Compare Register AJBIC High bzw, Low Byte Bsp: OCRSCL double clse representation of unsigned positive numbers; examgle: unsigned char wert2; // equivalent to unint8_t
n = 5/4/3/1 P p: g It} g p.: enum extern _ example: unsigned int wert4; // equal to uint16_t
OCRN[A[B] n=2/0 [Timer/Counter n - Output Compare Register A|B float for v?latl!e __ _ _ __
ICRN[HL] n = 5/4/3/1 | Timer/Counter n - Input Capture Register High bzw. Low Byte int_ long fluch‘tlg Belsglel:»volaﬂl}e int werts:bl/ 16 bl;. von Optimierung aysggschlossen
TCNTn n=5/4/3/L_|Timer/Counter n - Counter Register High bzw. Low Byte register return volatile _ i example: volatile int wert5; // 16 bit, barred from optimization
TCNTn n=2/0 Timer/Counter n (8 Bit) short signed Kontrollstrukturen in AVR C /__control structures in AVR C
TCCRNC n=5/4/3/1 |FOCnA |FOCnB |EOCnC |- - C C C S:Z?Of S‘TQJ‘C‘h Abschluss einer Anweisung mit einem Semikolon / ending of command with semicolon _Beispiel: / example: PORTB = OXFF;
TCCRnB n = 5/4/3/1 |IENCn ICESn - WGMn3 _{WGMn2_{CSn2 Csnl CSno ‘Syzégf 3‘3?0?1 if[()gggillzs;ﬁjng;“;\lnw:iosrﬁg' s/t:}u(cctg;iiluon) statement; i??ll(sgllﬂ[;&;i?)z‘)';IEORTB = OxFF;
Igggng ns 33/3/1 gg(lx;ln:l gggnso COMnB1 | COMnBO \?v%k&n(;l ggManO g/SGTnl g/SGI\SnO | unsigned void if (Bedingungen) Anweisung; else Anweisung; / if ((PIND&0X04)) PORTB = OXFF: else PORTB = 0x00;
ns n= n nb__- = n i’ 0 il volatile while if (condition) statement; else statement;
TCCRnA n=2/0 COMnA1 |[COMNnAO [COMNnB1 |COMnBO |- - WGMnl |WGMn0 Arithmetische Operatoren / _arithmetic operators 7 kopf hieife TWHILE | 7
PORT |PORT |PORT |PORT |PORT  |PORT _ |PORT _ |PORT e 7ol - - - opfgesteuerte Schieife oop
PORTI[L-H] LHI7 L-HI6 L-HI5 ey L HI3 LHI2 LHIL o binare Zeichen /_binary sign Bedeutung /_meaning while (Bedingung) Anweisung; while (i < 5000) i++; I z&hlen / count
[L-H] [L-H] [L-H] [L-H] [L-H] [L-H] [L-H] [H] + Addition / addition while (condition) statement; while (i < 5000) { ... } // Anweisungen ausfiihren / execute statements
DDR[L-H] DD[L- H]7|DDI[L-H]6 | DD[L-H]5 |DD[L-H]4 [DD[L-H]3 |DD[L-H]2 |DD[L-H]1 [DDIL-H]O - Sub!ra}(lion / subtraction 7* fuRkgesteuerte Schieife / DO WHILE loop ¥
PIN[L-H] PIN[L-H]7 [ PIN[L-H]6| PIN[L-H]5 | PIN[L-H]4 [ PIN[L-H]3 [ PIN[L- H]2|PIN[L-H]L [PIN[L-H]0 | [* ultiplikation / multiplication do {Anweisung} while (Bedingung); do i++; while (1 <500);  // zahlen / count
PORT[G-A PORT PORT PORT PORT PORT PORT PORT PORT / Division / division do (statement) while (condition); do { ... } while (true); // Anweisungen ausfiihren / execute statements
1G-A [F-A]7 [F-Al6__|[G-Al5 [G-Al4 [G-AI3 [G-A]2 [G-Al1 [G-Al0 % - odulo / modulo [* Zahlschleife / FOR loop */
DDR[G-A] DD[F-AJ7 | DD[F-AJ6 | DB[G-AJ5 | DD[G-AJ4 | DD[G-AJ3 | DD[G-AJ2 | DD[G-AJL [ DD[G-AJ0 | {undre Zeichen/ unary signs Sedoutung/ meaning for (Initialisierung; Wiederholbedingung; Schrittweite) for (inti = 0; 1< 10; i+4) ...;
PIN[G-A] PIN[F-A]7 | PIN[F-AJ6] PIN[G-A]5 | PIN[G-AJ4 | PIN[G-A]3 | PIN[G-A]2 | PIN[G-A]1 | PIN[G-A]0 :-+' In‘l’(’rzeem'cene‘”/ msc'fe”mem Anweisung; , for (inti=0;i>10;i-){ ...}
UDR([0|1]2|3] USART[0]1]2|3] I/O Data Register — Dekrement/ decrement for (ir on; repeatability conditions; increment)
UBRR[0]1|2/3]H - - - [- [USARTI0]1]2]3] Baud Rate Register High Bytd [Operatoren/ operators lsja‘;:“em T T g e e — . ——
UBRR[0|1|2|3]L USARTI[0|1]2|3] Baud Rate Register Low Byte Bit-Operatoren / bitwise operators | Bedeutung / meaning sw’i:tchu(nst\%gh e\;al:igﬂle;:ase ifferentiation ;Vgg'réglgg & OXOC) // 2 Taster an PORTD2 & 3/ 2 buttons or)
TWAMR TWAM6 _[TWAMS [TWAM4 [TWAM3 [TWAM2 [TWAM1 [TWAMO |[- & und / and =
TWCR TW_INT _|TWEA [TWSTA - [TwsTO [TWwC [TWEN E [TwiE L qur Lot case Konstantel / constantl: {Anweisungl / statement1;}| case 0x08 : PORTB = 0x01; // Tasterl - LED1/ buttonl - LED1
TWDR -wire Serial Interface Data Register ~ nicht-Operator / nor break: break:
TWAR TWAG  [TWAS [TWA4 [TWA3 [TWA2 | [ I - exklusiv-Oder / xor case Konstante2 / constant2: {Anweisung?2 / statement2;}| ~case 0x04 : PORTB = 0x02; // Taster2 - LED2/ button2 > LED2
TWSR [TWse__|TWS5___|Tws4 _|TwsS3__|- [TWPSL _|TWPSO >> Verschiebung nach rechts / shift right (break; ¢ ) break;
TWBR 2-wire Serial Interface Bit Rate Register << _ Verschiebung nach links / shift left default: {Anweisung_X / statement_X} default : PORTB = 0x00;  // kein Taster / no button
SSR - EXCLK_[AS2 TCN2UB_|OCR2AUB[OCR2BUB|[TCR2AUB|TCR2BUB | |!0g- Operatoren/_logical operators |Bedeutung / meaning break; break;
DIDR1 - - - - - - AINID AINOD == ist aleich / is equal } }
DIDRO ADC7D _|ADC6D _[ADC5D _|ADCAD _|ADC3D _|ADC2D _|ADCID _|ADCOD z Qrofer ais [areater than
DIDR2 ADC15D |ADC14D |ADC13D |ADC12D [ADC11D [ADC10D |ADC9D |ADC8D - aroRer gleich / greater-than-or-equal Codebeispiel / code example
= g o -than-or-eq ‘ :
ADMUX REFS1 REFSO |ADLAR MUX4 MUX3 MUX2 MUX1 MUX0 == Kleiner gleich / less-than-or-equal #!nclude <_an\I0.h>
ADCSRB - ACME |- - MUX5__ |ADTS2 _|ADTSI _|ADTSO B oo PSS AN OLeE | #include <interrupt.h> .
ADCSRA ADEN ADSC ADATE _ |ADIE ADIE ADPS2 ADPS1 ADPSO 28 und / and - Funkthn mit ‘Parameter und Riickgabewert / function with parameter and return value -
ADC[H|L] ADC Data Register High bzw. Low Byte 1l oder / or bot;ll fl_mctlonllJ (I‘m paral) g
XMCRB XMBK |- - - - XMM2___[XMM1 | XMMO ! nicht / not { I S\'E:ner; rg;:‘ﬂ”sg;‘;mmm e - . Yoo o
XMCRA SRE SRL2 SRL1 SRLO SRW11 [SRW10 |SRWO01 [SRWO00 Wertzuweisungen /_value assignments retum ‘Prueq prom [ (ADCBPCINTI&)PKO PK1 (ADCOIPCINTI7)
TIMSKn n=5/4/3/1 |- - ICIEn - OCIEnC |OCIEnB _|OCIEnA |TOIEn = Wertzuweisung / value assignment } g (ADCSIM PFS PE7 (ADCTD) (ADCTORCIN 8Pk PK3 (ADCI1/PCINTIO)
TIMSKn n = 2/0 - - - - - OCIEnB_|OCIEnA_|TOIEn Trennzeichen / separators ; ; ! ADC12PCINT20] Pkd PKS (ADC13PCINT21)
PCMSK2 PCINT23 [PCINT22 |PCINT21 [PCINT20 [PCINT19 |PCINT18 |[PCINT17 [PCINT16 Symbol /_symbole Bedeutung / _meaning :/S-E"(IN‘Il'T)‘evr:::?)t Service Routine -------- [&;“/:sm;:; :: ([:AZCSC:SZ’Q] oG IRenan e o0 PO
[PCMSK1 PCINT15 [PCINT14 [PCINT13 [PCINT12 |[PCINT11 |PCINT10 |PCINT9 |PCINT8 H Befehisende / end of commands J/ Interruptbehandlung / interrupt handli (ADCTDN PF7 PF6 (ADCATDO) 300} PAD PAT (A01)
[PCMSKO PCINTZ |PCINT6 |PCINTS |PCINT4 |PCINT3 |PCINT2 |PCINT1 |PCINTO { Blockanfang Geltungsbereich / block beginnin: f} nterruptbehandlung / interrupt handling } Bl i g b
[EICRB SC71__[Isc70 |1l SC60 SC51 SC50 Scal SC40 } Blockende Geltungsbereich / block endin ' (ADCH) PF vr2 0c2) (D4 PA PAS (£05)
EICRA ISC31__[ISC30 __[1SC21 __[1SC20 _[ISC11 SC10 SCOL SCO0 Trennzeichen Parameter / separator of parameters class LED P or0 (4000) (06 a6 A7 (00
PCICR - - - - - PCIE2 PCIEL PCIEQ ( Anfang Parameterliste / beginning parameter list X
- —— - i ublic: (IXD1/INT3) PD3 PD2 (RXD1/INT2) P7 PJ6 (PCINTIS)
OSCCAL Oscillator Calibration Register Ende Parameterliste / ending parameter list public: : ; — S B
PRRL - - PRTIM5 _|PRTIMA_|PRTIM3 |PRUSART|PRUSART|PRUSART| |Zeichenkette/ stiing void init() {darB bit0 = PN o o IS N o o I
PRRO PRTWI__|PRTIM2 [PRTIMO |- PRTIM1_|PRSPI __|PRUSART|PRADC _| fSymbole/ symbols [Bedeutung /_meaning void on() {portB.bit0 = 1; ocawany pes|_|_|pez pcroano) Fonma) MCKSPONTI)
CLKPR CLKPCE |- - - CLKPS3 CLKPS? CLKPSL CLKPSO _“H_a”[)“ | konstanter S"lnq / constant strinq void off() (poannO = 0, (OC3C/INTS) PES| PE4 (OC3B/INT4) (TXD3PCINTIO) PJT PJO (RXD3/PCINT9)
Y 1 Y (CLKO/ICP3/INT7) PE7| PEG (T3/INT6) (A15)PC7 PC6 (A14)
WDTCSR WDIF___|WDIE__|WDP3 __|WDCE__|WDE__|WDP2___|[WDP1 __[WDPO e —. Kk [ konstantes Zeichen / constant characier Ji== Hauptprogramm / main programme == ooz | Jromcn warpes| | _Jrcam
SREG | T H S A N Z C = - :
| Symbole /_symbols Bedeutung / _meaning /] startet bei Power ON & Reset / (OC4A) PH3 PH2 (XCK2) (A11)PC3 PC2(A10)
EEH 2%5 ggg ggég 2;112 ggél gg;o gg? ggg 23 Integerzahl Dezimaldarstellung / integer decimal number| // starts at Power On & Reset (0C4Q) PH5 PHA (OCAB) (r9)pC1 PCO (A8)
EIND . . . . . N N EINDO OXAO Integerzahl Hexa-Darstellung / integer hex-number int main() (14) P17, PH6 (0C28) (10 P07 P06 (1)
R 1.23 Gleitkommazahl / float (SCKPCINTI) P8I, PBO (SS/PCINTO) (XCK1) PD5 PDA4 (ICP1)
RAMPZ - - - - - - RAMPZ1 |RAMPZ0 PR
SPMCSR SPMIE RWWSB |SIGRD RWWSRE|BLBSET |PGWRT |PGERS _|SPMEN 0b001 Integerzahl Binar-Darstellung / integer binary code Il Initialisierungen / initialisations (MISOPPCINT3) PB3| PB2 (MOSIPCINT2) (IXDV/INT3) PD3 PD2 (RXD1/INT2)
[MCUCR JTD N " PUD " N VSEL VCE Kommentare /_comments LED led; (OCTAPCINTS) PBS PB4 (OC2APCINT4) (SDAINTT) PDY PDO (SCLNTO)
= led.init(); (OCOAOCTC/PCINTY) P87, PB6 (OCTB/PCINTG) pL7 PL6
ICUSR - - - JTRF WDRF BORF EXTRF PORF Symbole / symbols Bedeutung / meaning .
[SMCR B N N N SM2 SM1 SMO SE Il is Zeilenende / till_end of line while (true) (RD) PG PGO (WR) (0C5C) PLS PL4 (OCEB)
OCDR OCDR7 |OCDR6 [OCDR5 |OCDR4 |OCDR3 |OCDR2 [OCDR1 |OCDRO I ommentaranfang / comment beginning (10sC3) PG3 PG2 (ALE) (OCEA PL3 P2(1s)
ACSR ACD ACBG _|ACO ACI ACIE ACIC ACIS1 ACISO * ommentarende / comment ending /I Code (EVA) » (oco8) Pe5 PG4 10SC1) (icPs) L1 PLO (CP4)
SPDR SPI Data Register Datentypen in AVR C/ data types in AVR C /I code (input-output processing) reserviert / reserved reserviert / reserved reserviett/
SPSR SPIE TwcoL__[- I B I I TSPizx Bedeutung /_meaning [Beispiel /_example led.on(); reservirt resprved eserviet 15 resenvert/
SPCR SPIE___[SPE___|DORD __[MSTR __|CPOL___|CPHA __|SPRL __[SPRO char ___ ____ waitMs(100); reservert/ feservet res
GPIOR[2[1]0] General Purpose 1/O Register 2[1/0 Datentyp fur ein Zeichen; 8 bit] Beispiel: char buchstabe = K; led.off(); reserviert/ reserviert / res
TCNTO Timer/Counter0 (8 Bit) Wertebereich: -128 ... 127 Beispiel: char wert1; // 8 bit waitMs(100); vee resenviert / re:
GTCCR TSM N I- I I I [PSRASY [PSRSYNC data type for one character; 8 bit] example: char buchstabe = K';
EEARH N N N N |EEPROM ‘Address Register High Byte range: -128 ... 127 example: char wert1; // 8 bit return 0;
- int }
EEARL EEPROM Addi Register Low B
EEDR EEPROM Da(are;Zgise(glrs er Low Byte Datentyp flr eine Ganzzahl; 16 bit;{ Beispiel: int alter = 37;
— — — Wertebereich: 32768 ... +32767 Beispiel: int wert3;
EFN?SRK iNT? iNTe ﬁ\ﬁ_Ple ﬁ\‘E_F:‘MO ﬁ\ﬁ%‘E :NF:I_"gPE :NE'I'F:’lE :NF:I'F(EJE data type for integer; 16 bit; example: int alter = 37; myAVR C spezifische Statements  / myAVR C specif_\c stateme‘n_ts _
EIER INTE7 INTFG INTFS INTEZ INTF3 NTEZ NTEL NTFO range: -32768 ... +32767 example: int wert3; Bedeutung / meaning Spezifika / specifics Beispiele / examples
PCIFR n - - - - PCIE2 PCIFL PCIFO float eine Zeit lang warten / wait a while waitMs(ms) waitMs(100);
TIFRN n = 5/4/3/1 N N ICFn N OCEnC_|OCFnB__|OCFnA | TOVn Datentyp fiir eine Kommazahl; 32 bit] eine Zeit lang warten / wait a while waitUs(us) waitUs(100);
TIFRN n = 2/0 . . . . . OCFnB__|OCFnA _|TOVn Wertebereich: 3.4*10%° ... 3.4*10® | Beispiel: float alter = 37.5; Portinitialisierung / port initialisation ddrX.bitn ddrB.bit0 = 1;
data type forq cimal; 32 Rm example: float alter = 37.5; Eingabe / input pinX.bitn wert = pinD.hit2;
range: 3.4*10° ... 3.4*10 Ausgabe / output portX.bitn portB.bit0 = 1;
Bit-Wert Deklaration / bit sign declaration BITn BIT2
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