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C-Vektoren Source Interrupt Definition C-Vektoren Source Interrupt Definition
ITO External Interrupt Request USARTO_TX_vect USARTO TX USARTO Tx Complete
vect External Interrupt Request ANALOG_COMP_vect ANALOG COMP_| Analog Comparator
vect External Interrupt Request ADC_vect ADC ADC Conversion Complete
vect External Interrupt Request EE_READY_vect EE READY EEPROM Ready
vect External Interrupt Request TIMER3_CAPT vect TIMER3 CAPT imer/Counter3 Capture Event
vect External Interrupt Request IMER3_COMPA_vect IMER3 COMPA | Timer/Counter3 Compare Match A
vect External Interrupt Request IMER3_COMPB_vect IMER3 COMPB imer/Counter3 Compare Match B
vect External Interrupt Request IMER3_COMPC_vect IMER3 COMPC | Timer/Counter3 Compare Match C
CINTO_vect CINTO in Change Interrupt Request 0 IMER3_OVF_vect IMER3 OVF imer/Counter3 Overflow
PCINT1_vect PCINT1 in Change Interrupt Request 1 USART1_RX_vect USART1RX | USART1 Rx Complete
PCINT2_vect PCINT2 in Change Interrupt Request 2 USART1_UDRE_vect USART1 UDRE USART1 Data Register Empty
DT _vect DT ‘atchdog Time-out Interrupt USART1 TX_vect USART1TX USART1 Tx Complete
IMER2_COMPA_vect | TIMER2 COMPA imer/Counter2 Compare Match A TWI_vect Twi -wire Serial Interface
IMER2_COMPB_vect | TIMER2 COMPB imer/Counter2 Compare Match B PM_READY_vect PM READY Store Program Memory Read!
IMER2_OVF_vect IMER: imer/Counter2 Overflow IMER4_CAPT_vect IMER4 CAPT imer/Counter4 Capture Event
1 IMER1_CAPT_vect IMER: imer/Counter1 Capture Event IMER4_COMPA_vect IMER4 COMPA | Timer/Counter4 Compare Match A
| | IMER1_COMPA_vect IMER: imer/Counter1 Compare Match A IMER4_COMPB_vect IMER4 COMPB_| Timer/Counter4 Compare Match B
i | IMER1_COMPB_vect IMER: imer/Counterl Compare Match B IMER4_COMPC_vect IMER4 COMPC | Timer/Counter4 Compare Match C
IMER1_COMPC_vect IMER imer/Counterl Compare Match C IMER4_OVF_vect IMER4 OVF imer/Counter4 Overflow
IMER1_OVF_vect IMER! imer/Counterl Overflow IMERS_CAPT_vect IMERS CAPT imer/Counter5 Capture Event
IMERO_COMPA_vect | TIMERO COMPA imer/Counter0 Compare Match A IMERS_COMPA_vect IMERS COMPA | Timer/Counter5 Compare Match A
IMERO_COMPB_vect | TIMERO COMPB imer/Counter0 Compare Match B IMERS_COMPB_vect IMERS COMPB | Timer/Counter5 Compare Match B
IMERO_OVF_vect IMERO OVF imer/Counter0 Overflow COMPC_vect IMERS COMPC | Timer/Counter5 Compare Match C
Pl_STC_vect Pl STC Pl Serial Transfer Complete 5_OVF_vect IMERS OVF imer/Counter5 Overflow
USARTO_RX_vect USARTO RX USARTO Rx Complete RX_vect USAI RX | L Rx Complete
USARTO_UDRE_vect USARTO UDRE USARTO Data Register Emy UDRE_vect USAI UDRE USART2 Data Register Empty
% B TX_vect USAI X USAI Tx Complete
RX_vect USAI RX | USAI Rx Complete
UDRE_vect USAI UDRE USART3 Data Register Empty
TX_vect USAI TX USARTS3 Tx Complete
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I/0 Register (Auszug) / register set (essentials) Befehlssatz (Auszug) / instruction set (essentials)
Name Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0 Mn Op  Description Operation Flags CLK Mn Op Operation Flags __ CLK
JeSRnC UMSELN1|UMSELNQUPMn1  |UPMn0 |USBSn [uCSzn1 |UCSzno |UcPOLn BRANCH INSTRUCTIONS IARITHMETIC AND LOGIC INSTRUCTIONS
UCSRnB n = 3-0|RXCIEn _|TXCIEn |UDRIEn |RXENn _|TXENn _|UCSZn2 |RXB8n | TXB8n RIMP__ Kk Relative Jump PC—PC+k+1 None 2 IADD __ Rd,Rr Add two Registers Rd « Rd + Rr ZCNVH
UCSRnAn=30[RXCn___|TXCn___|UDREn_ _|FEn DORn___|UPEn U2xn MPCMn | IMP Indirect Jump to (7) PC—2Z None 2 IADC__ Rd.Rr Add with Carry two Registers Rd— Rd+Rr+C ZCNVH
OCRn EIIMP Extended Indirect Jump to (Z) PC <(EIND:Z) None 2 JADIW _Rdl Add Immediate to Word Rdh:Rdl — Rdh:Rdl + K Z.C.N.V.S
[AIB|C][HIL] Timer/Counter n - Output Compare Register A|B|C High bzw. Low Byte Bsp.: OCR5CL MP___ k Direct Jump PC —k one UB Rd, Rr Subtract two Registers Rd « Rd - Rr Z,C.NVH
n = 5/4/3/1 RCALL k Relative Subroutine Call PC—PC+k+1 lone 4 ISUBI Rd Subtract Constant from Register Rd < Rd — ZCN,\VH
OCRN[A[B] ) ) CALL ndirect Call to (7) PC—Z one 4 BC Rd, Rr Subtract with Carry two Registers Rd—Rd-Rr—C ZCN,VH
n=2/0 Timer/Counter n - Output Compare Register A|B EICALL Extended Indirect Call to (Z) __PC «(EIND:Z) one 4 BCl__Rd Subtract with Carry Constant from Req. Rd < Rd-K—C ZCNVH
ICRN[HIL] N N - ICALL __k Direct Subroutine Call PC —k one 5 SBIW_Rdl Subtract Immediate from Word Rdh:Rdl < Rdh:Rdl - K ZCNV,S
n = 5/4/3/1 Timer/Counter n - Input Capture Register High bzw. Low Byte RE Subroutine Return PC — STACK one 5 IAND _ Rd, Rr Logical AND Registers Rd < Rd «Rr ZNV
TCNTn N N N RETI Interrupt Return PC « STACK 1 IJANDI _Rd Logical AND Register and Constant Rd—Rd+K ZNV.
n = 5/4/3/1 Timer/Counter n - Counter Register High bzw. Low Byte ICPSE__Rd.Rr_Compare, Skip if Equal f (Rd=RrPC — PC+20r3 None _ 1/2/3 | [OR Rd, Rr Logical OR Registers Rd < Rd v Rr ZNV
— - ICP Rd,Rr_Compare Rd — Rr Z, NV.CH ORI Rd Logical OR Register and Constant Rd —RdvK ZNV
TCNTnn=2/0 |Timer/Counter n (8 Bit) teqister
TCCRnC Focna |Focns |Foene CPC__ Rd.Rr gom"a'e ‘g“hﬁa"‘/ - RAd-Rr-C Z N.V.CH EOR  Rd,Rr Exclusive OR Registers Rd « Rd @ Rr ZNV 1
- - - - - ompare Register wif
n = 5/4/3/1 n n n CPI Rdk omPar e Rd - K ZNVCH 1 COM__Rd One’s Complement Rd — OXFF -Rd ZCNV
TCCRnB IcNCn  |iIcESn |- WGMn3 |WGMnz [csnz  |csni |csno SBRC__Rr, b__Skip if Bit in Register Cleared _if (Ri{b)=0) PC — PC+ 2013 None _1/2/3| [NEG Rd Two's Complement Rd — Ox00 - Rd ZENV.H
n =5/4/3/1 n — - = R — ISBR Rd.K Set Bit(s) in Register Rd —RdvK ZNV
TCCRNA ISBRS _Rr, b __Skip if Bit in Register is Set if (Rr(b)=1)PC—PC+20r3 None 1/2/3 CBR RAK Clear Bit(s) in Redister Rd — Rd + (ORFE-K) ZNV
N = /a3 COMnA1 |COMNAO [COMNB1 |{COMNBO |COMNC1 [COMNCO [WGMn1 |WGMnO seic p.b gigrfegnm /0 Register if (P(b)=0) PC « PC+ 2 0r 3 None 1213 ~— Increme_(_)_g_nt . ?_(_d 0 A
T ha [ COMAT | Eomas [CoMmBT [CommBo [ e — T oo SBIS P.b_ Skipff Bitin VO Register is Set f (P(0)=1) PC — PC + 201 3 None 1253 | [rev—Rd Do pd—Ro-L Y
FORTIL-HL [PORTIL [PORTIL- PORTIL: |PORTLL- |PORTIL: [FORTIL [PORTIL [PORTL BRBS s Bianch i Slaws Flaa Set SREC(s) -2 then PC—PC+<+ 1 None ! CLR  Rd Clear Register Rd — Rd & Rd ZNYV 1
DDR [L-HI DDIL- HI7| DDIL-H]6 | DDIL-H]5 | DD[L-HI4 | DDIL-HI3 | DDIL-HI2 | DDIL-HI1 [DDIL-HI0 BRBC s.k Branch if Status Flag Cleared if (SREG(s) =0) then PC—PC+k+1 None / i —RiB —
PIN [L-H] PIN[L-HI7| PIN[L-HI6 [ PINIL-HI5 [ PINIL-HI4] PIN[L-HI3 [ PIN[L- HI2] PIN[L-HIL[PIN[L-H]O CREO Crarchif Coval ‘Z=lihenbC. PC-k-1 one U2 | (SER Rd Set Ransler Bd. O[T None 1
PORTIG-AL PORTIF- |PORTIF- [PORT[G- |PORTIG- [PORT[G- [PORTIG- |PORTIG- [PORTG- BRNE Branch if Not Equal (Z=0)thenPC—~PC+k+1 one / MUL __ Rd, Rr Multiply Unsigned R1:RO « Rd x Rr ZC 2
= P P
DDRIG-A DD[F-A[7 | DD[F-AJ6 | DD[G-AI5 | DD[G-Al4 | DD[G-AI3 | DD[G-AI2 | DD[G-AIL | DD[G-AI0 338? granc ga"v (S;le‘ 3 Eg = (133: en :g = ,g: = one ; DATA TRANSFER INSTRUCTIONS
PIN[G-A] PIN[F-A]7[ PIN[F-A]6[ PIN[G-AI5 PINIG-Al4] PIN[G-A]3[ PINIG-A12] PIN[G-AIL] PINIG-A0] ranch L arry Cleare Zhithen BE — one -
UDRIO|1[2[3] USART n /O Data Register BRSH Branch if Same or Higher EC = Ogt en PC — PC +k + one ; 8&\/\/ zc Er Move Eetwtien\;egésters zc TR'?(; T one
_lg_ - - BRLO Branch if Lower C=1)thenPC—PC+k+ one d, Rr Copy Register Wor d+1:Rd «— Rr+1:Rr one
LoRel g:ﬂg:g{— AR P Bau R Fe ils"er o BItJeSART [0111213] Baud Rate Reqgister Hi BRMI Branch if Minus (N=1) then PC — PC +k+ one 1/ LDI___Rd Load Immediate Rd— K one
AMR TWAMG | TWAMS |TWAM4 | TWAM3 \I/TWAMZ TTWAML [TWAMO | BRPL Branch if Plus (N =0) then PC — PC + k + one / LD Rd, X|Y|Z Load Indirect Rd « (X) one
TWCR TWINT _|TWEA _|[TWSTA |TWSTO [TWWC _[TWEN _| [TWiE BRGE k Branch if Greater or Equal, ¢\ o g thenpC — PC+k+1 None  1/2 | |2—R4.XIYIZ*+ Load indirect and Postinc. Rd e (X), X X+ 1 one
TWDR -wire Serial Interface Data Register - Signed T(N© V=0 then i EgD :C %ﬂ?gz toag ng!rec: a'?‘?_l PDr_e—Ilbec. n ;(r X(;{l R)d =X one
i . LI d +g Load Indirect wil Isplacemen — +q one
TWAR TWAG ITWAs ITWA4 ITWA3 ITWAZ I I I BRLT k gl’gn”:g ifLess ThanZero, ¢ (\ g v=1)then PC— PC+k+1 Nome  1/2 DS _Rd.k Load Direct from SRAM Rd (i one
TWSR TWS6 _[TWS5 _|[TwsS4 _[TwS3 |- TWPS1 _[TWPSO . -
TWBR Z-wire Serial Interface Bit Rate Reqister BRHS Kk Branch if Half Carry Flag Set _if (H= 1) then PC < PC + k+ 1 None 12 E X[Y|Z,Rr___Store Indirect (X) — Rr one
SR - [EXCLK _|AS2 TCN2UB [OCR2AU [OCR2BU | TCR2AUB|TCR2BUB) Branch if Half Carry Flag f(H= XYz +, Rr_Store Indirect and Post-Inc. (X)—Rr X X+1 one
DIDRL ANID  [ANOD BRHC k Cleared if (H=0)then PC— PC+k+1 None 12 S - X|Y|Z . Rr__Store Indirect and Pre-Dec. X —X-1,(X) «Rr one
~ ~ ~ ~ - ~ K TTE T T=Dth K 7 D X|Y|Z +g,Rr__Store Indirect with Displacement (Y+q) «Rr one
DIDRO ADC7D_|ADC6D _|ADCED _[ADC4D__|ADC3D__|ADC2D__|ADC1D__|ADCOD BRTS Branch if T Flag Set if(T=1)thenPC—PC+k+1 None _ 1/2 STS K. Rr Store Direct to SRAM 1) — Rr one
DIDR2 ADC15D |ADC14D [ADC13D |ADC12D |ADC11D |ADC10D |ADCOD _|ADC8D BRTC k Branch if T Flag Cleared it(T=0)then PC—PC+Kk+1 None _ 1/2 P Load Program Memory RO — (2) one
ADMUX REFS1 |REFSO [ADLAR MUX4 UX3 UX2 UX: UX0 BRVS k Branch if Overflow Flag is Set if (V=1)thenPC—PC+k+1 None 1/2 = 2ad Program
ADCSRB ACME Ux5  [ADTS2 |ADTSI |ADTSO Branch if Overflow Flag i LPM__Rd.Z Load Proaram Memory, Rd (7). one
FADGSRA SDEN {AGSC | ADATE TADIE ADIE ADPe> TADPST TADPSO BRVC K C{""”C d' verlow Flag is if (V = 0) then PC «— PC + k + 1 None  1/2 LP| Rd, Z+ oad Program Memory and Post-Inc___Rd « (7). Z « Z+1 one
~ - = care — - [ELP! ended Load Program Memory RO — (RAMPZ:Z) one
ADC[HIL] ADC Data Register High bzw. Low Byte BRIE K Branch if Interrupt Enabled if (1=1)then PC— PC+k+1 None 1/2 =
- o L ELI Rd, Z ended Load Program Memory Rd — (RAMPZ:7) one
XMCRB XMBK - - - - XMM2 XMM1 XMMO BRID K Branch if Interrupt Disabled if(1=0)thenPC— PC+k+1 None 1/2 [ECP - - 3
XMCRA SRE SRL2 SRLL SRLO SRWIl |SRW10 |SRWOL |SRWOO EL| Rd, Z+ ended Load Program Memory Rd « (RAMPZ:Z), RAMPZ:Z —RAMPZ:Z+1 one
AMCR) BIT AND BIT-TEST INSTRUCTIONS ISPl Store Program Memory 7) — RLRO one 5
i . ICIEn |- OCIEnC |OCIEnB |OCIEnA |TOIEn SBI___Pb  SetBitin /O Register /O(Pb) « 1 None IN Rd, P n Port Rd— P one
TIMSKn =270 oCIEnE [oCiEnA [TOIE CBI P Clear Bit in /O Register /O(P.b) — 0 None OUT P, Rr Out Port_ P—Rr one
(PeMSKz [ PCIT23 | PCINTZ2 | PEINTZL | PEINTZ0 |PCINTLS |PCINT18 [PCINTL7 [POINTIS LSL__Rd Logical Shift Left Rd(n*1) — Rd(n), RA(0) — 0 Z.CNV PUSH Rr  Push Reaister on Stack STACK — Rr one
h LSR___Rd___Logical Shift Right Rd(n) — Rd(n+1). Rd(7) < 0 ZCNV PoP__Rd Pop Register from Stack Rd — STACK one
PCMSK1 PCINT15 [PCINT14 [PCINT13 [PCINTL2 [PCINT11 |PCINT10 [PCINT9 |PCINT8 ical 5 WL NG i
[PCMSKO PCINTZ [PCINTG [PCINT5 [PCINTA [PCINT3 [PCINT2 |PGINTL [PCINTO ROL _ Rd Rotate Left Through Carry Rd(0)—C,Rd(n+1)— Rd(n),C—Rd(7) Z.C.N.V RESET pact oD
[EICRB SC71 SC70 SC61 SC60 SC51 SC50 SCal SC40 ROR Rd Rotate Right Through Carry Rd(7)«C.Rd(n)« Rd(n+1).C<Rd(0) Z.C.N.V AREF PF6 (ADCSDO} PK1 (ADCOS/PCINTI 7)
Eiepa— Tecar 2 IASR Rd Arithmetic Shift Right Rd(n) « Rd(n+1), n=0..6 Z.C.N,V (ADCS/IMS) PFS [ PF7 (4DC.77TDI) (ADCTO/PCINT B)PK2) PK3 (ADC11/PCINTI9)
EICRA ISC31__[ISC30 _[ISC21 __[ISC20 __[ISC11 _ [ISC10__[ISCOL _[ISC00 eLc > Mt Ridt
BCICR - - - - - PCIE? PCIEL PCIEQ ISWAP__Rd Swap Nibbles Rd(3..0)Rd(7..4),Rd(7..4)—Rd(3..0) None (SCKPCINTI) PBI[™ | |PF4 (ADCANICK) (ADC12/PCINT20)PK4| PK5 (ADC13/PCINT21)
OSCCAL Oscillator Calibration Register BSET s Flag Set SREG(s) « 1 SREG(s) (MISOPCINT3) PB3[ | [PB2 (MOSIPCINT2) (ADCT4PCINTZ2)PK6) PK7 (ADC15/PCINT23)
PRRL - B PRTIM5 _|PRTIMA_|PRTIM3 |PRUSAR |PRUSAR [PRUSAR BOLR s Flag Clear . SREG(S) < 0 SREG(s) (woC7D) 2F7 [ [pF (A0CHD0) ooprol [P o)
PRRO PRTWI _|PRTIMZ_[PRTIMO |- PRTIML_[PRSPI_|PRUSAR |[PRADC BST _Rr.b_Bit Store from Register toT_T — Rr(b) T wocsmys)pes [T Jrea ocanc rozpral T pss (00
BLD Rd, b Bitload from T to Register Rd(b) « T None L .
CLKPR CLKPCE |- - - CLKPS3 |CLKPS2 |[CLKPS1 |CLKPSO SEC Set Carry Ce 1 C (ADC3) PF3| PF2 (ADC2) (AD4JPA| P25 (ADS)
DTCSR WDIF WDIE WDP3 WDCE WDE DP2 DP1 WDPO wocnerl [ |Pro oco) (ADSJPAG| PA7 (AD7)
SREG | T H S v N 7 C ICLC Clear Carry C<0 C -
SPH SP15 _|sp14 _|spi3 _ |spiz  [spii _ [spio _ [sPo __ |sp8 SEN Setheuauve Flac N—1 N e e e, S it
= 57 26 25 ot 23 a7 o1 <5 Clear Neqgative Fla N <— 0 N @0y Pe1 | JPE0 (XDOPCINTE) [PCINTI4PJ5 PJd (PCINTI3)
EIND EINDO ISEZ Set Zero Fla Z<1 z (OC3AAINT) PE3 PE2 (XCKO/AINO) (PCNTI2IP3] PJ2 (XCK3/PCINTI 1)
RAMPZ - %AMPZl RAMPZ0 IcCLZ Clear Zero Flag Z—0 Z (ocscig pes || |pes ocaEma) {IXD3PCINTIOPI1 PJO (RXDIPCINTS)
SPMCSR SPMIE__|RWWSB [SIGRD _|RWWSRE[BLBSET |PGWRT |PGERS |SPMEN SEl Global et Enatre 1. 1 cuoncpamn #E7| | JPes 1omie) o I
MCUCR 7D N 5 PUD N - VSEL _[IVCE CLI Global Interrupt Disable 10 (IXD2) PHI pHo RY02) w13pcs PCa (A12)
MCUSR - - - JTRE__|WDRF__|BORE __[EXTRE__|PORF SES Set Sianed Test Flag S L ocamprs| | |preock wpes| ez
SMCR - - - - SM2 SM1 SMO SE CLS Clear Signed Test Fla = focacyps|_|JpHatocae) worcil T Jreo e
OCDR OCDR7 |OCDR6 _|OCDR5 _|OCDR4 _|OCDR3 _|OCDRZ _|OCDR1_|OCDRO ISEV cs)s‘e:'f}';‘\f Complement Vel v 1 o ke (0c28) o] b0 1)
QSSE /S\g DD RACYBG ACO ACI ACIE ACIC ACIS1 ACISO Clear Twos Complement [SCK/PCINT]) PBI PBO (S3/PCINTO) (XCK1)PDS| PDA (ICP1)
fePSR <P ata Ve\?(':%elj T T I [SPIaX CLV Overflow V<0 \ 1 (MISOPCINT3) PB3. a2 osIPCINT2) (DXD1/NT3PD3 PD2 (RXD1/INT2)
SPCR SPIE__[sPE __|DORD [MSTR [CPOL [CPHA [SPRL _ [SPRO ISET Set T in SREG Tl T oomrengyees | 1 lrss ccomeenna (sDAMTIPD]| P00 (sCLINTD)
GPIOR[ZI1[0] | General Purpose I/O Register 21110 CLT Clear T in SREG T<0 T [OCONOCTERONTIPE7 1?80 (OCTERCITE] I
TCNTO Timer/Counter0 (8 Bit) ISEH Set Half Carry Flag in SREG H « 1 H Foyperf | Jpeo () (OC5CIPLY) PL4 (OCS5B)
GTCCR TSM I- I- - N N [PSRASY [PSRSYN ICLH Clear Half Carry Flag in H<0 H osc2)pe3] | IpG2aLE (OCEAPLY| PL2 (15)
EEARH - - - - | EEPROM Address Register High Byte MCU CONTROL INSTRUCTIONS (OC08) PG P4 0sCT) (CPSPLY PLO (ICP4)
EEARL EEPROM Address Register Low Byte NOP No Operation None 1 reserviert / - reseviert / reserved reserviert /
EEDR EEPROM Data Register _ _ _ ISLEEP Sleep (see specific descr. for Sleep function) _None 1 resenvier! | resenvier / eserved [eserviert/
EFN?SRK iNT? iNTe FNEI'F;Ml FNEI'F;MO ﬁ\l!::I'RBIE :NEI',\QPE :NEI'PJ.E :l\l!::l'%E DR Watchdog Reset see specific descr. for WDR/timer) None 1 reserviert / fe: reserviert | reserved reserviert / rest
hi resenviert / rex | |reseniert / reserved fesenviert / ieserved eserviert/
EgﬁR INTF7 _|INTF6 __[INTF5 __|INTF4 __[INTF3 3,\2—;2 3,\2—'& D,\g,;g BREAK Break For On-chip Debug Only None  N/A o i i e s e
TIFRn n- - ICFn - OCFnC__|OCFnB__[OCFnA_|TOVn
TIFRn n=2/0 |- - - - - OCFnB |OCFnA [TOVNn
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