Instruction Set ATtiny13

Recheninstruktionen

Mnemonics Operands Description Operation Flags #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS

ADD Rd, Rr Add two Registers Rd+ Rd +Rr ZCNVH 1
ADC Rd, Rr Add with Carry two Reqisters Fd« Rd+Rr+C ZCNVH 1
ADIW Rdl K Add Immediate to Word Rdh:Rdl « Rdh:Rdl + K ZCNVS 2
SUB Rd, Rr Subtract two Registers Rd + Rd-Rr ZCMNYH 1
SUBI Rd, K Subtract Constant from Register Rd« Rd-K ZCOMNVH 1
SBC Rd, Rr Subtract with Carry two Reqgisters Rd« Rd-Rr-C ZCNVH 1
SBC Rd, K Subtract with Carry Constant from Reg. Rd«Rd-K-C ZCoMVH 1
SBIW Rdl K Subtract Immediate from Word Rdh:Rdl « Rdh:Rdl - K ZCMNW3 2
AND Rd, Rr Logical AND Registers Rd+« Rd=Rr ZNV 1
ANDI Rd, K Logical AND Register and Constant Rd«RdsK ZNY 1

OR Rd, Rr Logical OR Registers Rd« RdvRr ZNV 1
ORI Rd, K Logical OR Register and Constant Rd«—RdvK ZNV 1
EOR Rd, Rr Exclusive OF Registers Rd+« Rd&Rr ZNV 1
COM Rd One's Complement Rd « 0xFF - Rd ZCNV 1
MEG Rd Two's Complement Rd « 0x00 - Rd ZCNVH 1
3BR Rd,K Set Bit(s) in Reqister Rd« RdvK ZNV 1
CBR Rd K Clear Bit(s) in Reqister Fd « Rd » (0xFF - K} ZNV 1
INC Rd Increment Rd« Rd+1 ZNV 1
DEC Rd Decrement Rd« Rd-1 ZNV 1
TST Rd Test for Zero or Minus Fd+ Rd«Rd ZMNY 1
CLR Rd Clear Register Rd «Rd&Rd LNV 1
SER Rd Set Reiister Rd « OxFF MNone 1



Sprunginstruktionen

RJMP k Relative Jump PC+—PC+k+1 Mone 2
IJIMP Indirect Jump to (£} PC«Z Mong 2
RCALL k Relative Subroutine Call PC+— PC+k+1 Mone 3
ICALL Indirect Call to (Z) PC«Z Mone 3
RET Subroutine Return PC « STACK Mong 4
RETI Interrupt Return FC « STACK | 4
CPSE Rd,Rr Compare, Skip if Equal f(RA=RMNPC+«PC+2ar3 Mone 11213
CP Rd,Rr Compare Rd - Rr Z NV, CH 1
CFC Fd,Rr Compare with Carry Rd-Rr-C £ NV CH 1
CPI Rd.K Compare Register with Immediate Rd - K Z NV CH 1
SBRC Rr, b Skip if Bit in Register Cleared if{Rrh)=0)PC «— PC +20r3 Mone 1213
SBRS Rr, h Skip if Bit in Register is Set if(Rrb}=1)PC «— PC+2Zor3 MNong 11213
SBIC P.b Skip if Bit in 'O Reqgister Clearad if(Ph)=0)PC—PC+2o0r3 MNone 1/2/3
SBIS P.b Skip if Bit in I'0 Register is Set if (P{b)=1)PC« PC+20r3 Mone 1213
BRBS 3, k Branch if Status Flag Set if (SREG(s) = 1) then PC+«PC+k + 1 Mong 112
BRBC 3,k Branch if Status Flag Cleared if (SREG(s) = 0) then PC+PC+k + 1 Mone 12
BREQ k Branch if Equal if (Z=1)then PC + PC +k+1 Mong 112
BRMNE k Branch if Not Equal if(£=0)then PC «— PC + k + 1 MNong 112
BRCS k Branch if Camry Set if (C=1)then PC+— PC +k+1 MNone 112
BRCC k Branch if Carry Clearad if(C=0)then PC—PC +k+1 Mone 1/2
BRSH k Branch if Same or Higher if{C=0)then PC«— PC+k+1 Mone 12
BRLO k Branch if Lower if(C=1)then PC+«— PC +k+1 MNone 12
BRMI k Branch if Minus if(N=1)then PC«— PC +k+1 Mone 12
BRFL k Branch if Flus if (N =0)then PC«— PC+k+1 Mone 12
BRGE k Branch if Greater or Equal, Signed fTiNeV=0)then PC « PC +k+ 1 MNong 12
BRLT k Branch if Less Than Zera, Signed fiN2V=1)thenPC « PC+k+1 Mone 12
BRHS k Branch if Half Carry Flag Set if{H=1)then PC+«— PC+k+1 Mone 112
BRHC k Branch if Half Carry Flag Cleared if (H=0)then PC+« PC +k+1 MNone 12
BRTS k Branch if T Flag Set if{T=11thenPC+~PC +k +1 Mone 12
ERTC k Branch if T Flag Cleared f(T=0)then PC « PC + k + 1 Mong 112
BERVS k Branch if Owverflow Flag is Set if(v=1)thenPC«— PC+k+1 MNong 112
BRWVC k Branch if Overflow Flag is Cleared if(W=0)thenPC+— PC+k+1 Mone 1/2
BRIE k Branch if Interrupt Enabled if{I=1)then PC+ PC +k+1 Mone 112
BRID k Branch if Interrupt Disabled if { | =0)then PC« PC +k+1 Mong 1/2




Bitmanipulationsinstruktionen

SBI P.b Set Bitin /O Register HO(P,b) + 1 Nong 2
CBI P Clear Bit in WO Register WO({P.b) « 0 None 2
LSL Rd Logical Shift Left Rdi{n+1) « Rdin), Rd{0} « 0 ZC NV 1
LSR Rd Logical Shift Right Rdin) « Rd{n+1), Rd(7) « 0 ZC NV 1
ROL Rd Eotate Left Through Carry RdilC Ran+1 e Rdin) CoRdiT) Zo N 1
ROR Rd Rotate Right Through Carry Rd{7)«C,Rd{n)+ Rdin+1),C«Rd(0) ZCNY 1
ASR Rd Arithmetic Shift Right Rd(n) « Rdin+1}, n=0_6 ZCMNVY 1
SWAP Rd Swap Mibbles Rdi(3..0)—Rd(7. 4)Rd(7. 4Rdi(3..0) MNone 1
BSET 5 Flag Set SREGIs) «+ 1 SREG(s) 1
BCLR S Flag Clear SREGIs) « [ SREG(s) 1
BST Rr, I Bit Store from Reqgisterto T T « Rrib) T 1
BLD Rd, b Bit load from T to Register Rdib) T MNone 1
SEC Set Carry C+«1 C 1
CLC Clear Carry C«0 C 1
SEN Set Megative Flag M1 M 1
CLN Clear Meqative Flag M0 M 1
SEZ Setl Zero Flag L1 z 1
CLZ Clear Zero Flag Z+10 Z 1
SEl Global Interrupt Enable | 1 | 1
CLI Global Interrupt Disable |+ 0 | 1
SES Set Signad Test Flag S« 1 3 1
CLS Clear Signed Test Flag S<0 5 1
SEV Set Twos Complement Overflow. W 1 A 1
CLV Clear Twos Complement Overflow Ve Y 1
SET SetTin 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 SREG H« 10 H 1

—



Kopierinstruktionen

MOV Rd. Rr Move Between Reqisters Rd « Rr MNone 1
MOV Rd, Rr Copy Register Word Rd+1:Rd « Rr+1:Rr None 1
Lol Rd, K Load Immediate Rd « K None 1
LD Rd, X Load Indirect Rd « {X) MNone 2
LD Rd, X+ Load Indirect and Post-Inc. Rd e« (), X X+1 MNone 2
LD Rd, - X Load Indirect and Pre-Dec. X X-1, Rd « (X) MNone 2
LD Rd, Y Load Indirect Rd « {Y) None 2
LD Rd, ¥+ Load Indiract and Post-Inc. Rd«—(¥),¥Y+—%Y+1 None 2
LD Rd, - Y Load Indirect and Pre-Dec. Yo=Y -1, Rd < (Y) MNone 2
LDD Rd,¥+0q Load Indirect with Displacement Rd « (Y +q) None 2
LD Rd, £ Load Indirect Rd « (Z) Mone 2
LD Rd, Z+ Load Indirect and Post-Inc. Rd « {Z), £ « Z+1 Mong 2
LD Rd, -Z Load Indirect and Pre-Dec. £+ Z-1,Rd« () Mong 2
LDD Rd, Z+q Load Indirect with Displacement Rd«— {(Z+0q) None 2
LDS Rd, k Load Direct from SRAM Rd + (k) None 2
ST ¥, Rr Store Indirect (X)+— Rr MNone 2
ST X+ Rr Store Indirect and Post-Inc. (X)e—Rr, X+« X+1 Mone 2
ST -X.Rr Store Indirect and Fre-Dec. XeX-1,(X)=Rr Mone 2
aT ¥, Rr Store Indirect )« Rr Mane 2
ST ¥+, Rr Store Indirect and Post-Inc. (Y)eRrLY« Y +1 Mong 2
ST =Y. Rr Store Indirect and Pre-Dec. Ye—¥-1,(Y)—Rr None 2
STD Y+q,Rr Store Indirect with Displacement " +q)« Rr MNone 2
3T Z. Rr Store Indirect ()« Rr MNone 2
ST Z+ Rr Store Indirect and Post-Inc. (Z)e—Rr, £« Z+1 Maong 2
ST -2 Rr Store Indirect and Pre-Dec. Ze—Z-1,(Z)«Rr MNong 2
STD Z+q,Rr Store Indirect with Displacement (Z+q)« Rr MNone 2
375 k, Rr Store Direct to SRAM (k) — Rr MNone 2
LPM Load Program Memory RO« (Z) None 3
LPM Rd, £ Load Program Memory Rd « (Z) Mone 3
LFPM Rd, Z+ Load Frogram Memory and Fost-Inc Rd « (), £ — Z+1 Mone 3
SPM Store Program Memory (Z) «— R1:R0 Mong
IM Rd, P In Port Rd«— P None 1
ouT P, Rr Out Port P+« Rr None 1
FUSH Rr Fush Register on Stack STACK « Rr MNaone 2
POF Rd Fop Register from Stack Rd « STACK MNone 2




MCU-Kontrollinstruktionen

NOP Mo Operation Mone 1
SLEEF Slee (see specific descr. for Sleep function) Maone 1

WDR Watchdog Reset (ses specific descr. for WDR/Timer) MNone 1
BREAK Break For On-chip Debug Only Mane MIA




