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void rnain(void)
{

unsigned char a, b,c;
c find_rnax(a,b);
c = c-100;

unsigned char
find_rna:c (unsigned char x ,

unsigned char y)

x = :c+5;

Y = :'+5;
if (:c>y)

return X;
else

return y;
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6. 'l.:Jl'\W'UltJmm1JIlUl1lltH'I'1'lf1JUft'\lrl.:J AVR 'If.:J1Jf1ln1Hl'U l..,tlUI"'lmlll'lf~rl tJ'U (lO fl::ll'U'U)

unsigned char i, b, c;
unsigned char a[IOO];
for (i=O;i<100;i++)
{

if (a [i] »b)
ali] b;

else
ali] c ,
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Mnemonics Operands Description Operation Flags #Clocks

ARITHMETIC AND LOGIC INSTRUCTIONS

ADD Ad,Rr Add two Registers 1~+-A.hAr loC,N,V,H 1

ADC Ad,At Add wi1h Carry two Regislem hi+- Ad+ Ar+C loC,N,V,H I

ADIW Rdt,K Add lmrnedlalo 10Word I :<f1:Rd +- R<f1:AdI+ K loC,N,V,S 2

SUB Ad,Ar Subtract two Registers I~+- Rd-Rr loC,N,V.H 1

SUBI Ad,K Sublracl Cons1antfrom Regis1er 1~+-Ad'K loC.N.V,H 1

SBC Ad,Rr Sublracl wllIl C8ny two Regi6lers 1~+-Ad·Rr-C loC,N.V,H 1

SBCI Ad,K Sublracl _ carry Constent from Reg. Ild+-Rd·K·C z'C,N.V,H 1

SBIW Rdt,K Sublracl ~te fromWord Ildh:Rdt +- R<f1:AdI- K Z,C,N,V,S 2

AND Rd,Rr Logical AND Registers lid +- Rd. Rr z'N,V 1

ANDI Ad,K Logical AND Regia1erand Cons1ant IId+-Ad.K Z,N,V 1

OR Ad,Rr Logical OR Regisl81S IId+-Rd_Ar Z,N,V 1

ORI Ad,I< logical OR Aegis1er and Constanl IId+-Rd_K zn» 1

EOA Ad,Rr Exclusive OR Registers IId+-AdIllRr Z,N,V I

COM Ad One's Complement lid +- oxFF - Rd Z,C,N,V 1

NEG Ad Two's Complement lid +- 0lC00 - Ad Z,C,N,V.H 1

SBR Ad.K set Bl(s) in Regis1er IId+-Rd_K Z,N,V 1

CBR Ad,K Clear Bil(s) In Register lid +- Ad • (OxFF• Kl Z,N.V 1

INC Ad I"""""""t lid+- Ad+ 1 Z,N,V I

DEC Ad Decrement IId+-Rd-1 Z,N,V 1

TST Ad Tea110r zero or Minus IId+-Ad·Ad Z,N,V 1

CLR Ad Clear Regtster lid +-AdIllRd Z,N,V 1

SER Ad Set Regi6ler lid +- oxFF Nons 1

MUL Ad,Ar MuJtlplyUnsi01ed II1:RO +- Ad x Rr Z,C 2

MULS Ad.Ar MuItiplyS91ed 111:RO+-Ad x Ar Z,C 2

MULSU Ad,Ar Multiply S9led wllIl Uns91ed 111:AO+-Ad x Ar Z,C 2

FMUL Ad,Ar Frac1lanaJ Multiply Unsigned III:AO+-(RdxAr)« 1 Z,C 2

FMULS Ad,Ar Fractional Mu11iply 591ed 1I1:RO+- (Ad x Ar) « 1 Z,C 2

FMULSU Ad Ar Frac1lanaJ Mu11inlv SJ<...... _ .- 111 :AO+-IAd • Arl « 1 Z.C 2
BRANCH INSTRUCTIONS

RJMP k RelatiY8Jump 1'C+-PC+k +1 None 2
UMP Indirect Jump to (Z) I'C+-Z None 2
.lMplIl k DlrBCtJump IIC+-k None 3

RCALL k RelaliYe SubroulIne Call I'C +- PC + k+ 1 None 3
!CALL Indirect can 10(Z) I'C+-Z None 3
CALU" k DIrect Subroutine can I'C+-k None 4

RET SUbroul.... Relum I'C+- STACK None 4

REn Inle'Tl-'PtAetum I'C <- STACK I 4
CPSE Ad.Rr Compare. Sklp nEqual i (Ad-Ar)PC+-PC+2or3 None 1/2/3

CP Ad,Rr C0mp8J8 Iid-Ar Z. N.V.C.H 1
CPC Ad,Rr Comp8J8 wtthcarry d-Ar-C Z, N.V.C.H 1
CPI Ad,K Comp8J8 RllgIs18rwllh 1_1& d-I< Z, N.V,C.H 1
SBRC Ar.b Ski> nBItin Regl8l&r Cleared (Ar(b)ooO) PC +- PC + 2 or 3 None 11213
SBAS Ar, b Ski> if BItin Regl8l&r ia 58t (Ar(b)-1) PC +- PC + 2 or 3 None 1'213
SBIC P.b Ski>if BIt in 110Aegia1er Cleared (P(b)-O) PC +- PC + 2 or 3 None 1'213
SBIS P.b Skip if Bil in 110Regi6ler Is 58t (P(b)=l) PC +- PC + 2 or 3 None 112J3
BABS e, k Branch RSllItus Flag 58t (SAEG(e) • 1) lIlen PC+-PC+k + I None It.!
BABe s. k Branch RSllItus FJaa Cleared (SREG(s) = 0) then PC+-PC+k + I None It.!
BAEa k Brarx:h REqual i (Z=I)lhenPC+-PC+k+1 None It.!
BANE k Brarx:h RNot Equal i (Z=O)thenPC<-PC+k+l None It.!
BACS k Branch Rcarry set i (C.l)lhenPC+-PC+k+l None It.!
BACC k Bra"'" RCarry Cleared i (C=O)lhenPC+-PC+k+l None It.!
BASH k Bra"'" RSame or Higher i (C.O)lhenPC+-PC+k+l None It.!
BALO k Bra"'" RLClW* i (C= 1) lhenPC+-PC+k+ 1 None It.!
BAMI k Bra"'" RMinus i (N.l)IhenPC+-PC+k+l None It.!
BAPL k Bra"'" RPluo i (N=O) then PC+- PC + k + 1 None It.!
BAGE k Bra"'" RGreat... or Equal, Sianed i (N ev. 0) Ihen PC+- PC + k+ 1 Nons It.!
BALT k Brsnch , L.... Than Zero. S91ed i (NeV=1)!hen PC +- PC+k+ 1 None It.!
BAHS k Iltsnch ,Half Carry Flag 58t i (H = 1) lhen PC+- PC+k+ 1 None It.!
BAHC k Brsnch ,Half Carry Rag CIoared i (H=O)lhenPC+-PC+k+l None It.!
BATS k Branch RT Flag 5eI i (T~I)thanPC+-PC+k +1 None It.!
BATC k Branch RT Flag Cleared i (T = 0) than PC .... PC+ k+ 1 None It.!
BAYS k Bra"'" R0v«lI0w Rag Is Sat I (V=l)tIw1PC+-PC+k+1 None It.!
AAV,-" • i N_ft"......... ...... Non& ,,,,
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Mnemonics Operands Description Oper8llon Flags #Clocks

BRIE k Branch • Inl8mlpl Enabled ~(I =l)thon PC .... PC+k+ 1 None 1/2

BRIO k Branch HIn......... DIe8bled if II =O\thon PC .... PC+k. I None 1/2

BIT AND BIT. TEST INSTJlUCTlOHS

SSI P.b Set Bn In 110Regisler I!O( '.b) .... , None 2

CBI P.b Cloer BIt in VO Register I!O( '.b) .... 0 None 2

LSL Rd Logicel Shiff Left Rd(".') .... Rd(n). Rd(O).... 0 Z.C.N,V 1

LSR Rd Logicel ShIh RighI Rd(II) .... Rd(n+l). Rd(7) .... 0 zc.s.v 1

ROL Rd Rotate LeftThrou~ Carry Rd(' I)+-C.Rd(n+l)+- Rd(n).C+-Rd(7) loC.N,V ,
ROR Rd Rotale RIghtThrough Carry Rd! ,....c.Rd(n)+- Rd(n+l).C+-Rd(O) loC.N,V ,
ASR Rd ArtII'motlc Shih Rlaht Rd(II) .... Rd(n.1). noO...O loC.N,V ,
SWAP Rd SwapN_ Rd( 1•••O)+-Rd(7...4),Rd(7...4)....Rd(3...0) None 1

BSET 5 F1aaset SRI G(5) .... I SREQ(s) 1

BeLR 5 F1aaCleer SRIG(s) ....O SREG(s) 1

BST Rr,b Bit SID", fram RegIster 10T T .. Rr(b) T 1

BLD Rd,b BIt loed from T ID Register Rd(I,) .... T None 1

SEC Set Carry C .. 1 C 1

CLC Cloer Gerry C .. 0 C 1

SEN Set Negative Flag N .. 1 N 1

CLN CIeerNegetlve Flag N .. 0 N 1

sez set Zero Flag Z .. , Z 1

CLZ Cloer Zero Flag Z .. 0 Z 1

SEI G10bellntenupl Enable ,.... , I 1

CLI Globallnwrupl~ I .... ) I 1

SES set Signed Test Flag S .. , S 1

CLS Cloer Sianed Test Fisg 5 .. 0 S 1

SEV set Twoo Camplemont ever1law. V .. 1 V 1

CLV Clear Twoo Comp'-'t0_ V .. 0 V ,
SET selT .. SREG T .. , T ,
CLT Cloer T in SREG T .. o T 1

SEH Set Half Carry Flag in SREG H .. 1 H ,
CLH CIeerHeHCarry FIao In SREG H .. 0 H ,
DATA TJlANSFEIl INSTRUCTIONS

MOV Rd.Rr Move I!elwoenReglstera Rd·-Rr None 1
MOVW Rd,Rr Copy Register Ward Rdi 1:Rd .... Rr.':Rr None ,
lOl Rd.K Load Immeclale Rd f- K None 1
lO Rd. X Load Indb'ect Rd·_(X) None 2
LD Rd.X. Load Indb'ectand Pool-Inc. Rd· - (X), X .... X + 1 None 2

lO Rd.·X Load Indirect and Pre-Dec. X .. X-1.Rd .... (X) None 2
lO Rd, V Load Indb'ect Rd·-(Y) None 2
LD Rd. V+ Load IncHrectandPost·lnc. Rd.-(y). V .... V+' Nona 2

lO Rd,-V Load Indi'ect and Pre-Dec. V .. V-I,Rd+-(Y) None 2
LDD Rd,V+q Load Indi'ect with~ Rd·_(y+q) None 2
LD Rd.Z Load Indirecl Rd"(Z) None 2
lO Rd,Z+ Load IndirecI and Post·lnc. Rd'-(Z),Z+-Z+1 None 2
lO Rd,-Z Load Indirecland Pre-Dec. Z .. Z'I,Rd+-(Z) None 2
lOD Rd. Z+q Load Inclrect withDisplacement Rd,·(Z+q) None 2
LOS Rd,k Load Dtrectfrom SRAM Rd f- (k) None 2
ST X,Rr Sto",'ndlrect (X)·-Rr Nona 2
ST X+,Rr Store Indirect and Poel-Inc. (X).- Rr, X+- X+ I None 2
ST -X.Rr Store Indirect and P.... Dec. X .. X-I.(X)+-Rr None 2
ST V, Rr Sto", Indirect (V).- Rr None 2
ST Y+, Rr Store Indirect and Poet-Inc. (V) . - Rr, V +- V + 1 None 2
ST ·V,Rr StOl'8indirect and P.... Dec. V .. V.l,(V)+-Rr None 2
STD V+q,Rr StOl'8lnd1rectwithDisplacement (Y+q) .... Rr None 2
ST Z, Rr Store In<lnlet (Z).·Rr None 2
ST Z+, Rr St"", In<lrecl and Poet-Inc. (Z).-Rr,Z+-Z+1 Nona 2
ST -zRr Store indirect and Pre-Dec. Z ... Z ·1, (Z)+- Rr None 2
STD Z+q,Rr State Indirect with Diaplecement (z+q)+-Rr None 2
STS k,Rr Store Direct 10SRAM (k)<· Rr None 2
LPM Load Program Memory RO'-(Z) None 3
LPM Rd,Z Load Program Memory Rd.-(2) None 3
LPM Rd,Z+ Load Program Memoryand Past·lnc Rd. - (2), Z .... Z+1 None 3
SPM State Program Memory (Z) •• Rl:RO None
IN Rd. P In Port Rd.- P None 1
OUT P, Rr Out Port P .. Rr None 1"',..... .... .~. STAX+-Rr """"" ?
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Z

RMI

320

V C N C I SREG
RJW ~RMI~.....-"!!""!"!'!"'""....-oIIII!RMI!"'!"!'!'......

4

S

RJW

5

H

RIW

6

T

RJW

7

I I
RJW

Syntax:

LABEL: . BYTE expression

Example:
.DSEG

table: .BYTE tab_size

varl: .BYTE 1 reser Ie 1 byte to varl

reserle tab size bytes

.CSEG

ldi rJO,low(varl) Load :~ register low

ldi rJl,high(varl) Load ~ ~ register high

ld r.l,Z Load'lAR1 into register 1

Syntax:

.DEF Symbol-Register

Example:
.DEF temp..,R16

.DEF ior=RO

.CSEG

.ORG Ox67
Idi temp,OxfO

in ior,Ox3f

eor temp,ior

Load OxfO :.nto temp register

Read SREG :.nto ior register

Exclusive or temp and ior

7 o Addr.

HO

Rl

R2
...

R13

R14

R15

A16

R17

...
R26

R27

R26
R29
R30

R31

OXOO

OXOl

OX02

OxOD

OxoE

OxOF
Oxl0

Oxll

OxlA

OxlB

Oxle

OxlD

OxlE

OxlF

X-register L __ Byte

X-register H gh By1e
Y-register L __ Byte

Y-register H gh By1e
Z-register L _ By1e

Z-reg/ster H gh By1e


