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Vekt.-Nr. C-Vektoren Source Interrupt Definition  Vekt.-Nr. C-Vektoren Source Interrupt Definition 
2 INT0_vect INT0 External Interrupt Request 0  28 USART0_TX_vect USART0 TX USART0 Tx Complete 
3 INT1_vect INT1 External Interrupt Request 1  29 ANALOG_COMP_vect ANALOG COMP Analog Comparator 
4 INT2_vect INT2 External Interrupt Request 2  30 ADC_vect ADC ADC Conversion Complete 
5 INT3_vect INT3 External Interrupt Request 3  31 EE_READY_vect EE READY EEPROM Ready 
6 INT4_vect INT4 External Interrupt Request 4  32 TIMER3_CAPT_vect TIMER3 CAPT Timer/Counter3 Capture Event 
7 INT5_vect INT5 External Interrupt Request 5  33 TIMER3_COMPA_vect TIMER3 COMPA Timer/Counter3 Compare Match A 
8 INT6_vect INT6 External Interrupt Request 6  34 TIMER3_COMPB_vect TIMER3 COMPB Timer/Counter3 Compare Match B 
9 INT7_vect INT7 External Interrupt Request 7  35 TIMER3_COMPC_vect TIMER3 COMPC Timer/Counter3 Compare Match C 
10 PCINT0_vect PCINT0 Pin Change Interrupt Request 0  36 TIMER3_OVF_vect TIMER3 OVF Timer/Counter3 Overflow 
11 PCINT1_vect PCINT1 Pin Change Interrupt Request 1  37 USART1_RX_vect USART1 RX USART1 Rx Complete 
12 PCINT2_vect PCINT2 Pin Change Interrupt Request 2  38 USART1_UDRE_vect USART1 UDRE USART1 Data Register Empty 
13 WDT_vect WDT Watchdog Time-out Interrupt  39 USART1_TX_vect USART1 TX USART1 Tx Complete 
14 TIMER2_COMPA_vect TIMER2 COMPA Timer/Counter2 Compare Match A  40 TWI_vect TWI 2-wire Serial Interface 
15 TIMER2_COMPB_vect TIMER2 COMPB Timer/Counter2 Compare Match B  41 SPM_READY_vect SPM READY Store Program Memory Ready 
16 TIMER2_OVF_vect TIMER2 OVF Timer/Counter2 Overflow  42 TIMER4_CAPT_vect TIMER4 CAPT Timer/Counter4 Capture Event 
17 TIMER1_CAPT_vect TIMER1 CAPT Timer/Counter1 Capture Event   43 TIMER4_COMPA_vect TIMER4 COMPA Timer/Counter4 Compare Match A 
18 TIMER1_COMPA_vect TIMER1 COMPA Timer/Counter1 Compare Match A  44 TIMER4_COMPB_vect TIMER4 COMPB Timer/Counter4 Compare Match B 
19 TIMER1_COMPB_vect TIMER1 COMPB Timer/Counter1 Compare Match B  45 TIMER4_COMPC_vect TIMER4 COMPC Timer/Counter4 Compare Match C 
20 TIMER1_COMPC_vect TIMER1 COMPC Timer/Counter1 Compare Match C  46 TIMER4_OVF_vect TIMER4 OVF Timer/Counter4 Overflow 
21 TIMER1_OVF_vect TIMER1 OVF Timer/Counter1 Overflow  47 TIMER5_CAPT_vect TIMER5 CAPT Timer/Counter5 Capture Event 
22 TIMER0_COMPA_vect TIMER0 COMPA Timer/Counter0 Compare Match A  48 TIMER5_COMPA_vect  TIMER5 COMPA Timer/Counter5 Compare Match A 
23 TIMER0_COMPB_vect TIMER0 COMPB Timer/Counter0 Compare Match B  49 TIMER5_COMPB_vect TIMER5 COMPB Timer/Counter5 Compare Match B 
24 TIMER0_OVF_vect TIMER0 OVF Timer/Counter0 Overflow  50 TIMER5_COMPC_vect TIMER5 COMPC Timer/Counter5 Compare Match C 
25 SPI_STC_vect SPI, STC SPI Serial Transfer Complete  51 TIMER5_OVF_vect TIMER5 OVF Timer/Counter5 Overflow 
26 USART0_RX_vect USART0 RX USART0 Rx Complete  52 USART2_RX_vect USART2 RX USART2 Rx Complete 
27 USART0_UDRE_vect USART0 UDRE USART0 Data Register Empty  53 USART2_UDRE_vect USART2 UDRE USART2 Data Register Empty 
     54 USART2_TX_vect USART2 TX USART2 Tx Complete 
     55 USART3_RX_vect USART3 RX USART3 Rx Complete 
     56 USART3_UDRE_vect USART3 UDRE USART3 Data Register Empty 
     57 USART3_TX_vect USART3 TX USART3 Tx Complete 
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Befehlssatz (Auszug) / instruction set (essentials) 
Mn Op Description Operation Flags CLK 

BRANCH INSTRUCTIONS 

RJMP k Relative Jump PC ← PC + k + 1 None 2 
IJMP  Indirect Jump to (Z) PC ← Z None 2 
EIJMP  Extended Indirect Jump to (Z) PC ←(EIND:Z) None 2 
JMP k Direct Jump PC ← k None 3 
RCALL k Relative Subroutine Call PC ← PC + k + 1 None 4 
ICALL  Indirect Call to (Z) PC ← Z None 4 
EICALL  Extended Indirect Call to (Z) PC ←(EIND:Z) None 4 
CALL k Direct Subroutine Call PC ← k None 5 
RET  Subroutine Return PC ← STACK None 5 
RETI  Interrupt Return PC ← STACK I 5 
CPSE Rd,Rr Compare, Skip if Equal if (Rd = Rr) PC ← PC + 2 or 3 None 1/2/3 
CP Rd,Rr Compare Rd − Rr Z, N,V,C,H 1 
CPC Rd,Rr Compare with Carry Rd − Rr − C Z, N,V,C,H 1 

CPI Rd,K Compare Register with 
Immediate Rd − K Z, N,V,C,H 1 

SBRC Rr, b Skip if Bit in Register Cleared if (Rr(b)=0) PC ← PC + 2 or 3 None 1/2/3 
SBRS Rr, b Skip if Bit in Register is Set if (Rr(b)=1) PC ← PC + 2 or 3 None 1/2/3 

SBIC P, b Skip if Bit in I/O Register 
Cleared if (P(b)=0) PC ← PC + 2 or 3 None 1/2/3 

SBIS P, b Skip if Bit in I/O Register is Set if (P(b)=1) PC ← PC + 2 or 3 None 1/2/3 
BRBS s, k Branch if Status Flag Set if (SREG(s) = 1) then PC←PC+k + 1 None 1/2 
BRBC s, k Branch if Status Flag Cleared if (SREG(s) = 0) then PC←PC+k + 1 None 1/2 
BREQ k Branch if Equal if (Z = 1) then PC ← PC + k + 1 None 1/2 
BRNE k Branch if Not Equal if (Z = 0) then PC ← PC + k + 1 None 1/2 
BRCS k Branch if Carry Set if (C = 1) then PC ← PC + k + 1 None 1/2 
BRCC k Branch if Carry Cleared if (C = 0) then PC ← PC + k + 1 None 1/2 
BRSH k Branch if Same or Higher if (C = 0) then PC ← PC + k + 1 None 1/2 
BRLO k Branch if Lower if (C = 1) then PC ← PC + k + 1 None 1/2 
BRMI k Branch if Minus if (N = 1) then PC ← PC + k + 1 None 1/2 
BRPL k Branch if Plus if (N = 0) then PC ← PC + k + 1 None 1/2 

BRGE k Branch if Greater or Equal, 
Signed if (N ⊕ V= 0) then PC ← PC + k + 1 None 1/2 

BRLT k Branch if Less Than Zero, 
Signed if (N ⊕ V= 1) then PC ← PC + k + 1 None 1/2 

BRHS k Branch if Half Carry Flag Set if (H = 1) then PC ← PC + k + 1 None 1/2 

BRHC k Branch if Half Carry Flag 
Cleared if (H = 0) then PC ← PC + k + 1 None 1/2 

BRTS k Branch if T Flag Set if (T = 1) then PC ← PC + k + 1 None 1/2 
BRTC k Branch if T Flag Cleared if (T = 0) then PC ← PC + k + 1 None 1/2 
BRVS k Branch if Overflow Flag is Set if (V = 1) then PC ← PC + k + 1 None 1/2 

BRVC K Branch if Overflow Flag is 
Cleared if (V = 0) then PC ← PC + k + 1 None 1/2 

BRIE K Branch if Interrupt Enabled if ( I = 1) then PC ← PC + k + 1 None 1/2 
BRID K Branch if Interrupt Disabled if ( I = 0) then PC ← PC + k + 1 None 1/2 
BIT AND BIT-TEST INSTRUCTIONS 

SBI P,b Set Bit in I/O Register I/O(P,b) ← 1 None 2 
CBI P,b Clear Bit in I/O Register I/O(P,b) ← 0 None 2 
LSL Rd Logical Shift Left Rd(n+1) ← Rd(n), Rd(0) ← 0 Z,C,N,V 1 
LSR Rd Logical Shift Right Rd(n) ← Rd(n+1), Rd(7) ← 0 Z,C,N,V 1 
ROL Rd Rotate Left Through Carry Rd(0)←C,Rd(n+1)← Rd(n),C←Rd(7) Z,C,N,V 1 
ROR Rd Rotate Right Through Carry Rd(7)←C,Rd(n)← Rd(n+1),C←Rd(0) Z,C,N,V 1 
ASR Rd Arithmetic Shift Right Rd(n) ← Rd(n+1), n=0..6 Z,C,N,V 1 
SWAP Rd Swap Nibbles Rd(3..0)←Rd(7..4),Rd(7..4)←Rd(3..0) None 1 
BSET s Flag Set SREG(s) ← 1 SREG(s) 1 
BCLR s Flag Clear SREG(s) ← 0 SREG(s) 1 
BST Rr, b Bit Store from Register to T T ← Rr(b) T 1 
BLD Rd, b Bit load from T to Register Rd(b) ← T None 1 
SEC  Set Carry C ← 1 C 1 
CLC  Clear Carry C ← 0 C 1 
SEN  Set Negative Flag N ← 1 N 1 
CLN  Clear Negative Flag N ← 0 N 1 
SEZ  Set Zero Flag Z ← 1 Z 1 
CLZ  Clear Zero Flag Z ← 0 Z 1 
SEI  Global Interrupt Enable I ← 1 I 1 
CLI  Global Interrupt Disable I ← 0 I 1 
SES  Set Signed Test Flag S ← 1 S 1 
CLS  Clear Signed Test Flag S ← 0 S 1 

SEV  Set Twos Complement 
Overflow V ← 1 V 1 

CLV  Clear Twos Complement 
Overflow V ← 0 V 1 

SET  Set T in SREG T ← 1 T 1 
CLT  Clear T in SREG T ← 0 T 1 
SEH  Set Half Carry Flag in SREG H ← 1 H 1 
CLH  Clear Half Carry Flag in H ← 0 H 1 
MCU CONTROL INSTRUCTIONS 

NOP  No Operation  None 1 
SLEEP  Sleep (see specific descr. for Sleep function) None 1 
WDR  Watchdog Reset (see specific descr. for WDR/timer) None 1 

BREAK  Break For On-chip Debug Only None N/A 

I/O Register (Auszug) / register set (essentials) 
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
UCSRnC  
n = 3-0 UMSELn1 UMSELn0 UPMn1 UPMn0 USBSn UCSZn1 UCSZn0 UCPOLn 

UCSRnB n = 3-0 RXCIEn TXCIEn UDRIEn RXENn TXENn UCSZn2 RXB8n TXB8n 
UCSRnA n = 3-0 RXCn TXCn UDREn FEn DORn UPEn U2Xn MPCMn 
OCRn 
[A|B|C][H|L] 
n = 5/4/3/1 

Timer/Counter n - Output Compare Register A|B|C High bzw. Low Byte Bsp.: OCR5CL 

OCRn[A|B] 
n=2/0 Timer/Counter n - Output Compare Register A|B 

ICRn[H|L] 
n = 5/4/3/1 

Timer/Counter n - Input Capture Register High bzw. Low Byte 

TCNTn  
n = 5/4/3/1 Timer/Counter n - Counter Register High bzw. Low Byte 

TCNTn n = 2/0 Timer/Counter n (8 Bit) 
TCCRnC  
n = 5/4/3/1 FOCnA FOCnB FOCnC - - - - - 

TCCRnB  
 n = 5/4/3/1 ICNCn ICESn - WGMn3 WGMn2 CSn2 CSn1 CSn0 

TCCRnA  
 n = 5/4/3/1 COMnA1 COMnA0 COMnB1 COMnB0 COMnC1 COMnC0 WGMn1 WGMn0 

TCCRnB n= 2/0 FOCnA FOCnB - - WGMn2 CSn2 CSn1 CSn0  
TCCRnA n=2/0 COMnA1 COMnA0 COMnB1 COMnB0 - - WGMn1 WGMn0 
PORT [L-H] PORT[L- PORT[L- PORT[L- PORT[L- PORT[L- PORT[L- PORT[L- PORT[-
DDR [L-H] DD[L- H]7 DD[L-H]6 DD[L-H]5 DD[L-H]4 DD[L-H]3 DD[L-H]2 DD[L-H]1 DD[L-H]0 
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]1 PIN[L-H]0 
PORT[G-A] PORT[F- PORT[F- PORT[G- PORT[G- PORT[G- PORT[G- PORT[G- PORT[G-
DDR[G-A] DD[F-A]7 DD[F-A]6 DD[G-A]5 DD[G-A]4 DD[G-A]3 DD[G-A]2 DD[G-A]1 DD[G-A]0 
PIN[G-A] PIN[F-A]7 PIN[F-A]6 PIN[G-A]5 PIN[G-A]4 PIN[G-A]3 PIN[G-A]2 PIN[G-A]1 PIN[G-A]0 
UDR[0|1|2|3] USART n I/O Data Register 
UBRR[0|1|2|3]H - - - - USART [0|1|2|3] Baud Rate Register High 
UBRR[0|1|2|3]L USART [0|1|2|3] Baud Rate Register Low Byte 
TWAMR TWAM6 TWAM5 TWAM4 TWAM3 TWAM2 TWAM1 TWAM0 - 
TWCR TWINT TWEA TWSTA TWSTO TWWC TWEN - TWIE 
TWDR 2-wire Serial Interface Data Register 
TWAR TWA6 TWA5 TWA4 TWA3 TWA2 
TWSR TWS6 TWS5 TWS4 TWS3 - TWPS1 TWPS0 
TWBR 2-wire Serial Interface Bit Rate Register 
ASSR - EXCLK AS2 TCN2UB OCR2AU OCR2BU TCR2AUB TCR2BUB
DIDR1 - - - - - - AIN1D AIN0D 
DIDR0 ADC7D ADC6D ADC5D ADC4D ADC3D ADC2D ADC1D ADC0D 
DIDR2 ADC15D ADC14D ADC13D ADC12D ADC11D ADC10D ADC9D ADC8D 
ADMUX REFS1 REFS0 ADLAR MUX4 MUX3 MUX2 MUX1 MUX0 
ADCSRB - ACME - - MUX5 ADTS2 ADTS1 ADTS0 
ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPS0 
ADC[H|L] ADC Data Register High bzw. Low Byte 
XMCRB XMBK - - - - XMM2 XMM1 XMM0 
XMCRA SRE SRL2 SRL1 SRL0 SRW11 SRW10 SRW01 SRW00 
TIMSKn   
n = 5/4/3/1 - - ICIEn - OCIEnC OCIEnB OCIEnA TOIEn 

TIMSKn  n = 2/0 - - - - - OCIEnB OCIEnA TOIEn 
PCMSK2 PCINT23 PCINT22 PCINT21 PCINT20 PCINT19 PCINT18 PCINT17 PCINT16 
PCMSK1 PCINT15 PCINT14 PCINT13 PCINT12 PCINT11 PCINT10 PCINT9 PCINT8 
PCMSK0 PCINT7 PCINT6 PCINT5 PCINT4 PCINT3 PCINT2 PCINT1 PCINT0 
EICRB ISC71 ISC70 ISC61 ISC60 ISC51 ISC50 ISC41 ISC40 
EICRA ISC31 ISC30 ISC21 ISC20 ISC11 ISC10 ISC01 ISC00 
PCICR - - - - - PCIE2 PCIE1 PCIE0 
OSCCAL Oscillator Calibration Register 
PRR1 - - PRTIM5 PRTIM4 PRTIM3 PRUSAR PRUSAR PRUSAR
PRR0 PRTWI PRTIM2 PRTIM0 - PRTIM1 PRSPI PRUSAR PRADC 
CLKPR CLKPCE - - - CLKPS3 CLKPS2 CLKPS1 CLKPS0 
WDTCSR WDIF WDIE WDP3 WDCE WDE WDP2 WDP1 WDP0 
SREG I T H S V N Z C 
SPH SP15 SP14 SP13 SP12 SP11 SP10 SP9 SP8 
SPL SP7 SP6 SP5 SP4 SP3 SP2 SP1 SP0 
EIND - - - - - - - EIND0 
RAMPZ - - - - - - RAMPZ1 RAMPZ0 
SPMCSR SPMIE RWWSB SIGRD RWWSRE BLBSET PGWRT PGERS SPMEN 
MCUCR JTD - - PUD - - IVSEL IVCE 
MCUSR - - - JTRF WDRF BORF EXTRF PORF 
SMCR - - - - SM2 SM1 SM0 SE 
OCDR OCDR7 OCDR6 OCDR5 OCDR4 OCDR3 OCDR2 OCDR1 OCDR0 
ACSR ACD ACBG ACO ACI ACIE ACIC ACIS1 ACIS0 
SPDR SPI Data Register 
SPSR SPIF WCOL - - - - - SPI2X 
SPCR SPIE SPE DORD MSTR CPOL CPHA SPR1 SPR0 
GPIOR[2|1|0] General Purpose I/O Register 2|1|0 
TCNT0 Timer/Counter0 (8 Bit) 
GTCCR TSM - - - - - PSRASY PSRSYN
EEARH - - - - EEPROM Address Register High Byte 
EEARL EEPROM Address Register Low Byte 
EEDR EEPROM Data Register 
EECR - - EEPM1 EEPM0 EERIE EEMPE EEPE EERE 
EIMSK INT7 INT6 INT5 INT4 INT3 INT2 INT1 INT0 
EIFR INTF7 INTF6 INTF5 INTF4 INTF3 INTF2 INTF1 INTF0 
PCIFR - - - - - PCIF2 PCIF1 PCIF0 
TIFRn  n= - - ICFn - OCFnC OCFnB OCFnA TOVn 
TIFRn  n = 2/0 - - - - - OCFnB OCFnA TOVn 

Mn Op Operation Flags CLK 

ARITHMETIC AND LOGIC INSTRUCTIONS 

ADD Rd, Rr Add two Registers Rd ← Rd + Rr Z,C,N,V,H 1 
ADC Rd, Rr Add with Carry two Registers Rd ← Rd + Rr + C Z,C,N,V,H 1 
ADIW Rdl,K Add Immediate to Word Rdh:Rdl ← Rdh:Rdl + K Z,C,N,V,S 2 
SUB Rd, Rr Subtract two Registers Rd ← Rd – Rr Z,C,N,V,H 1 
SUBI Rd, K Subtract Constant from Register Rd ← Rd – K Z,C,N,V,H 1 
SBC Rd, Rr Subtract with Carry two Registers Rd ← Rd - Rr – C Z,C,N,V,H 1 
SBCI Rd, K Subtract with Carry Constant from Reg. Rd ← Rd - K – C Z,C,N,V,H 1 
SBIW Rdl,K Subtract Immediate from Word Rdh:Rdl ← Rdh:Rdl – K Z,C,N,V,S 2 
AND Rd, Rr Logical AND Registers Rd ← Rd • Rr Z,N,V 1 
ANDI Rd, K Logical AND Register and Constant Rd ← Rd • K Z,N,V 1 
OR Rd, Rr Logical OR Registers Rd ← Rd v Rr Z,N,V 1 
ORI Rd, K Logical OR Register and Constant Rd ← Rd v K Z,N,V 1 
EOR Rd, Rr Exclusive OR Registers Rd ← Rd ⊕ Rr Z,N,V 1 

COM Rd One’s Complement Rd ← 0xFF − Rd Z,C,N,V 1 
NEG Rd Two’s Complement Rd ← 0x00 − Rd Z,C,N,V,H 1 
SBR Rd,K Set Bit(s) in Register Rd ← Rd v K Z,N,V 1 
CBR Rd,K Clear Bit(s) in Register Rd ← Rd • (0xFF - K) Z,N,V 1 
INC Rd Increment Rd ← Rd + 1 Z,N,V 1 
DEC Rd Decrement Rd ← Rd − 1 Z,N,V 1 
TST Rd Test for Zero or Minus Rd ← Rd • Rd Z,N,V 1 
CLR Rd Clear Register Rd ← Rd ⊕ Rd Z,N,V 1 

SER Rd Set Register Rd ← 0xFF None 1 
MUL Rd, Rr Multiply Unsigned R1:R0 ← Rd x Rr Z,C 2 

DATA TRANSFER INSTRUCTIONS 

MOV Rd, Rr Move Between Registers Rd ← Rr None 1 
MOVW Rd, Rr Copy Register Word Rd+1:Rd ← Rr+1:Rr None 1 
LDI Rd, K Load Immediate Rd ← K None 1 
LD Rd, X|Y|Z Load Indirect Rd ← (X) None 2 
LD Rd, X|Y|Z + Load Indirect and Post-Inc. Rd ← (X), X ← X + 1 None 2 
LD Rd, - X|Y|Z Load Indirect and Pre-Dec. X ← X - 1, Rd ← (X) None 2 
LDD Rd, X|Y|Z +q Load Indirect with Displacement Rd ← (Y + q) None 2 
LDS Rd, k Load Direct from SRAM Rd ← (k) None 2 
ST X|Y|Z, Rr Store Indirect (X) ← Rr None 2 
ST X|Y|Z +, Rr Store Indirect and Post-Inc. (X) ← Rr, X ← X + 1 None 2 
ST - X|Y|Z , Rr Store Indirect and Pre-Dec. X ← X - 1, (X) ← Rr None 2 
STD  X|Y|Z +q,Rr Store Indirect with Displacement (Y + q) ← Rr None 2 
STS k, Rr Store Direct to SRAM (k) ← Rr None 2 
LPM  Load Program Memory R0 ← (Z) None 3 
LPM Rd, Z Load Program Memory Rd ← (Z) None 3 
LPM Rd, Z+ Load Program Memory and Post-Inc Rd ← (Z), Z ← Z+1 None 3 
ELPM  Extended Load Program Memory R0 ← (RAMPZ:Z) None 3 
ELPM Rd, Z Extended Load Program Memory Rd ← (RAMPZ:Z) None 3 
ELPM Rd, Z+ Extended Load Program Memory Rd ← (RAMPZ:Z), RAMPZ:Z ←RAMPZ:Z+1 None 3 
SPM  Store Program Memory (Z) ← R1:R0 None - 
IN Rd, P In Port Rd ← P None 1 
OUT P, Rr Out Port P ← Rr None 1 
PUSH Rr Push Register on Stack STACK ← Rr None 2 
POP Rd Pop Register from Stack Rd ← STACK None 2 

USB 
off

USB* microSD*
 

 
 


