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void main(void) unsigned char

{ find ma:i(unsigned char x,
unsigned char a, b,c; unsigned char y)
c = find max(a,b); {
c = c-100; X = X+5;

} Y = 7+5;

if («>y)

return Xx;
else

return y;
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unsigned char i, b, c;
unsigned char af100];
for (i=0;1<100;1i++)

if (afi] >b)
alil = b;
else
afil
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Mnemonics Operands | Description i Operation l Flags | #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD Rd, Rr Add two Regi IdeRd+Rr ZCNVH 1
ADC Rd, Rr Add with Carry two Regist IdeRd+Rr+C ZCNVH 1
ADIW Rdi,K Add Immediate to Word fidh:Rdl < Rdh:Rdl + K ZC.NV.S 2
SUB Rd, Ar Subfrect two Registers lid« Rd - Rr ZCNVH 1
susi Rd, K Subtract Constant from Register Iide«Rd-K ZCNV.H 1
SBC Rd. Rr b with Carry two R Iide<Rd-Rr-C ZCNVH 1
SBC) Rd. K Subiract with Carry Constant from Reg. fideRd-K-C ZCNVH 1
SBIW RdlL.K Immediate from Word Iidh:Adi « Rdh:Rdi - K ZCNV.S 2
AND Rd, Rr Logical AND Regist fid« Rd e Rr ZNV 1
AND! Rd, K Logical AND Register and Constant fideRdo K ZNV 1
OR Rd, Rr Logical OR Registers Id < RdvRr ZNV 1
ORl Rd, K Logical OR Register and Constant Hd« RAvK ZNYV 1
EOR Rd, Rr E ive OR Reg: it RdDRAr INV 1
COM Rd One's G t Iid « OXFF ~ Rd ZCNV 1
NEG Rd Two's Ci Iid « 0x00 ~ Rd ZCNNVH 1
SBR Rd.K Set Bit(s) n Register fide RdvK ZNV 1
CBR Rd.K Clear Bit(s} in Register fid « Rd » (OxFF - K} ZNYV 1
INC Rd [ lide Rd+1 ZNV 1
DEC Rd Decrement Iid«Rd -1 ZNV 1
TST Rd Tast for Zero or Minus id « Rd » Rd ZNV 1
CLR Rd Clear Register Iid « Rd® Rd ZNV 1
SER Rd Set Registor 1id « OXFF None 1
MUL Rd, Rr Multiply Unsigned 111:R0 « Rd x Rr ZC 2
MULS Rd, Rr Multipty Signed 111:R0 « Rd x Rr zC 2
MULSU Rd, Ar Multiply Signed with Unsignad 111:R0 « Rd x Ar 7C 2
FMUL Rd, Ar Fractional Multiply Unsigr 111:R0 « (Rd x An << 1 0 2
FMULS Ad, Ar Fractional Muitiply Signed 111:R0 « (Rd x Ar) << 1 19 2
FMULSU Rdl Rr Fractional Mmia Sﬁnﬂd with M |11:R0 « (Bg x Rr) << 1 C 2
BRANCH INSTRUCTIONS
AJMP k Relative Jump MCe—PC+k +1 None 2
LMP Indirect Jump to (Z) ICe2 None 2
JMpi k Direct Jump 'C ek None 3
RCALL k Relative Subroutine Call "CePC+k+1 None 3
ICALL Indirect Call to (2) Ce2 None 3
CALL P Direct Subroutine Call Cek None 4
RET Subroutine Retum 1'C « STACK None 4
RET Interrupt Return 1'C « STACK i 4
CPSE Rd,Ar C Skip if Equal i (Rd=RIPC<PC+20r3 None 1/2/3
cp Rd,Rr Comp I1\d - Rr Z NV.CH 1
CPC Rd,Rr Compare with Carry Itdd-Rr-C Z NV.CH 1
CPI Rd K Compare Ragister with itd-K Z, NV,CH 1
SBRC Ry, b Skip # Blt in Register Cleared ) (Rr{b)w0) PC « PC+20r 3 None 1423
SBRS Rr, b Skip if Blt in Register is Set i (Rr(b)=1) PCPC+20r3 None 123
S8IC P.b Skip if Bit in /O Register Cleared i (Po0)PC—PC+2003 None 1/2/3
SBIS P.b Skip it Bit in ¥O Register is Sat i PL)=1)PCePC+20x3 None 1/2/3
BRBS 8, k Branch if Status Flag Set i (SREG(s) = 1) then PCPC+k+ 1 None 12
BRBC 8, k Branch if Status Fleg Cleared i (SREG(s) = 0) then PC+PC+k+1 None 12
BREQ k Branch if Equal i @=1)thenPC<PC+k+1 None 12
BRNE k Branch if Not Equal i {Z=0)thenPC—PC+k+1 None 1/2
BRCS k Branch if Canry Set i(C=1)thenPCPC+k+1 None 12
8RCC k Branch if Cany Cleared 1 {C=0)thenPCPC+k+1 None 12
BRSH K Branch if Same or Higher i (Ca0)thenPC+PC+k+1 None 12
BRLO k Branch if Lower 1 {C=1)thenPCPC+k+1 None 12
BRMI K Branch if Minus i (N=1)then PC« PC +k +1 None 172
BRPL K Branch if Plus i (N=0)thenPC«PC+k+1 None 172
BRGE k Branch If Greater or Equal, Signed i (NSV=0)thenPC« PC+k+ 1 None 12
BRLT [3 Branch it Less Than Zero, Signed iINSV=1)thenPCe—PC+k+1 None 12
BRHS K Branch it Halt Carry Flag Set ifH=1)thenPCPC+k+1 None 112
BRHC K Branch it Halt Carry Flag Cleared iH=0)thenPCPC+k+1 None 12
BRTS 3 Branch if T Flag Set i T=1)thenPC+ PC+k +1 None 12
BATC 3 Branch if T Flag Cleared i {T=0)thenPCPC+k+1 None 12
BAVS |3 Branch If Overflow Flag is Set F{(V=1)thenPC<PC+k+1 None 1/2
=2V X i i N=Qihen P Pea ksl 12




Page 9 of 10
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Mnemonics QOperands Description Operation Flags #Clocks
ﬁ; K Branch ¥ Interrupt Enabled - if(t:*l)ﬂwnPC'—PCHm None 1/2
ﬂ) |3 Branch i inf Disabled if |M«—P¢+k+l None 1/2

BIT AND BIT-TEST INSTRUCTIONS
SBI P.b Set Bit in /O Register 1O( 2,b) et None 2
o] Pb Clear Bit in VO Register HO(2b) « 0 None 2
LSL Rd Logical Shift Left Rd( 1+1) « Ad(n), R0} « O ZCNV 1
LSR Rd Logical Shift Right Rd{ ) « Rd(n+1), RK7) « 0 ZCNV 1
ROL Rd Rotate Left Through Carry Rd{ )}C,Rd{n+1)e Rd(n),CRd(7) ZCNV 1
ROR Rd Rotate Right Through Carry Bd( }C.Rdin}+ Rd(n+1).C<Rd(0) ZCNV 1
ASR Rd Arthmetic Shift Right Rd{l ) « Rd(n+1). n=0...6 ZCNYV 1
SWAP Rd Swap Nbbies Ad{ 1...0)<RA(7...4),RA7...4)«Rd(3...0) None 1
BSET s Fiag Set SRE G{s) « 1 SREG(s) 1
BCLR s Fiag Clear SRE G{s} « 0 SREG(s) 1
BST R, b Bit Store from Register to T T « Ri(b) T 1
BLD Rd. b Bit load from T to Register Rd{) «T None 1
SEC Set Cany Ce [ 1
CcLC Clear Carry Ce0 C 1
SEN Set Negative Flag Ne 1 N 1
CLN Clear Negative Flag N+ 0 N 1
SEZ Set Zero Flag 2«1 z 1
(e ¥4 Clear Zero Flag Ze 0 Z 1
SE| Giobal pt Enable |1 | 1
CLI Gilobal ! pt Disable le) i 1
SES Set Signed Test Flag Se 1 S 1
CLs Clear Signed Test Flag S+ 0 8 1
BEV Set Twos C: h Overflow. Ve v 1
CLv Clear Twos C Overfio Ve D \2 1
SET Set T in SREG Tet T 1
CLT Clear T in SREG Te0 T 1
SEH Set Half Carry Flag in SREG He 1 H 1
CLH Clear Hall Cany Flag in SREG He O H 1
DATA TRANSFER INSTRUCTIONS
MOV Rd, Rr Move Bety Rag Rd - - Ar None 1
MOVW Rd, Ar Copy Register Word Rd4 1:Rd « Rr+1:Rr None 1
LDI Rd. K Load | ol Rd «K None 1
LD Rd, X Load Indirect Rd - - {X) None 2
LD Rd, X+ Load Indirect and Post-inc. Rd - (X}, Xe-X+1 None 2
LD Rd. - X Load Indirect and Pre-Dec. Xe X-1,Rd«(X) None 2
|52 Rd. Y Load indirect Rd-- (Y} None 2
LD Rd. Y+ Load Indirect and Post-Inc. Rd--(Y).YeY+i None 2
D Rd,-Y Load Indirect and Pre-Dec. Ye ¥Y-1,Rde () None 2
LDD Rd.Y+q Load Indirect with Disph Rd -(Y+q) None 2
LD Rd. Z Load Indirect Rd - {Z} None 2
D Rd, Z+ Load Indirect and Post-inc. Rd--(Z},Z« Z411 None 2
LD Rd. -Z Load Indirect and Pre-Dec. 2« 2Z2-1,Rd< (@) None 2
DD Rd. Z+q Load Indirect with Dispk Rd--(Z+q) None 2
LDS Rd, k Load Direct from SRAM Rd ~ (k) None 2
ST X, Ar Store indirect X --Rr None 2
ST X+, Rr Store indirect and Post-inc. {X)--Rr, X< X+1 None 2
ST - X, Ar Store indirect and Pre-Dec. X4+ X-1,{X)«Rr None 2
ST Y, Rr Store Indirect {V)--Rr None 2
ST Y+, Rr Store Indirect and Post-Inc. (M) -Rr.YeY+1 None 2
8T -Y,Rr Store indirect and Pre-Dec. Y« Y-1,{(NeRr None 2
STD Y+q,Rr Store indirect with Displacement Y+q@«PRr None 2
ST Z, Rr Store Indirect (Z)«-RAr None 2
ST Z+, Br Store indirect and Post-inc. D -Rr,Z«2Z+1 None 2
ST -Z, Ar Store indiract and Pre-Dec. Ze2Z-1,(2)« Rr None 2
STD Z+,Rr Store Indirect with Dispk {Z+ g« Ar None 2
STS k, Rr Store Direct to SRAM {k) «- Rr None 2
LPM Load Program Memory RO<- @) None 3
LPM Rd, 2 Load Program Memory Rd «- (Z} None 3
LPM Rd, Z+ Load Program Mamory and Post-inc Rd+-(Z),Z2 + Z+1 None 3
SPM Store Program Memory {2) «- R1:RC None -
IN Rd, P In Port Rd«-P Nohe 1
T P,Rr Out Port P« Rr None 1
bl A B Begialecon Siack STFe &
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7 6 5 4 3 2 1 0
-
| [ | T H | S v | N | z | Cc | SREG
RW RW RW RW rRW RW RW R/W
Syntax:
LABEL: .BYTE expression
Example:
. DSEG
varl: .BYTE 1 ; reserre 1 byte to wvaril
table: .BYTE tab_size ; reserrse tab_size bytes
. CSEG
1di rio,low(varl}) ; Load I register low
1ldi r3l,high(varl) ; Load .. register high
14 rl,Z ; Load ARl into register 1
Syntax:
.DEF Symbol=Register
Example:
.DEF temp=R16
.DEF ior=R0O
.CSEG
.ORG 0x67
1di temp, 0x£f0 ; Load 0xf0 :.nto temp register
in ior, 0x3f ; Read SREG :.nto ior register
eor temp, ior ; BExclusive or temp and ior
7 o Addr.
o ox00
A1 0x01
R2 ox02
R13 oxoD
R14 OxOE
R1S OxOF
~NBie ox10
R17 ox11
R26 OxtA X-register L ow Byte
R27 ox1B X-register H gh Byte
R28 ox1C Y-register L ow Byte
R29 ox1D Y register H gh Byte
R30 ox1E Z-register L >w Byte
R31 ox1F Z-register H gh Byte




