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unsigned short find_best(unsigned char i, unsigned char b)
{

unsigned short k;
if (asb)

k b+a;
else

k b*a + Oxl030;
return k;
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Mnemonics Operands Description Operation I Flags i #Clocks
IARITllMETIC ANDLOGICINSTRUCTIONS

ADD Ad. A' Add two Aeaislm Ad.... A<l+A' Z,C.N.V.H I

ACe Ad.Ar AddWithcarry two Regiolen Ad+- Rd+Rr .. C Z.C,N.V.H 1

ADIW AdI,K Add1m_toWord Actl:Ad! +- AdIl:RdI • K Z.C,N.V.S 2

SUB Ad. A' SUblr8CI two Reglslers Ad+- Ad·At Z,C.N.V,H I

SUBI Ad,K SUbl1act Constant from Register Rd+-Ad·K Z.C,N,V,H 1

SEIC Ad,A' Subl1actWithCarry two Reglslers Rd+-Ad-At-C Z.C,N.V.H I

SSCI Ad.K SUblr8CI WithC8rTvConstant from Aeg. 'ld+-Ad-K·C Z,C,N.V,H ,
SSIW AdI.K SUblractI~o fromWord 'ldl1:RdI +- AdIl:AdI-K Z.C.N,V.S 2

AND Ad,A' LogicalANDRogislors =kt+-RdeRr z,N.V ,
ANDI Ad.K LogicalANDRogister and Constant :w+- RchK Z.N,V 1

OR Ad,R' LoglcolOR AogisI... ~+-RdYRr z,N.V ,
ORI Ad,K LogIcolOR RogIatar and Conotanl =kt+-AdvK z,N.V I

EOA Ad,A' Exclustio OR RogIstm ld+- Ade At Z.N,V I

COM Ad One'. COrnpIomont ld +- OxFF - Ad z,C.N.V ,
NEG Ad Two's Corm>Iomont ld +- 0><00 - Ad z,C,N,V,H ,
SBA Ad,K Sot Bft(a) In AogIolor ;Id+-AdvK z,N,V 1

CBA Ad,K Cloar 911(s) In AogIst... lid +- Ad• (OlIFF - K) Z,N.V ,
INC Ad Incrwnonl Ikf+-Rd+ 1 Z,N,V ,
DEC Ad DoclOl1lOflI IId+-Ad-I Z,N,V 1
TST Rd Toll lor ZOtoor MInus Ild+-Rd-Rd Z,N,V ,
CLR Ad C""" AogIator 1<1 +-AdeAd Z,N,V 1
SEA Ad Sot Roglotor I :d+- OxFF N<lIlo 1
MUL Ad,R, Mu~1yUnsigned f l:AO+-RdxRr Z.C 2

MULS Ad. A' Mu~SilJ>od f I:RO+-Rd.AI Z.C 2
MULSU Ad,R' Mu~Sianod WithUnsigned f ,:RO +- Ad. A, Z.C 2
FMUL Ad,A, FrsclfonolMultiply UnailJ>od F I:RO+- (Rd. At)« 1 z.c 2
FMULS Ad. A, FraclfonolMultiplv SIgned F I:RO+- (Rd. At) « 1 z.c 2
FMULSU Ad R, FractlonolMultiDlv Slanod FI:RO .... Rd.Rrl« 1 Z.C 2
BIIANCHINSTRUCTIONS

RJMP k R_Jump F~+-PC+k +1 N<lIlo 2
lJMP IndirectJump 10(Z) P:+- Z N<lIlo 2
..Io1P(" k DlI9ClJump F:: +- k Nono 3
RCAll. k RelativeSLCmuItno can P:;+-PC.k., N<lIlo 3
ICAlL IndirectCOH to (Z) P~+-Z Nona 3
CALL(1~ k Diroc:t SUbroutile COH P ~+- k Nona 4

RET SUbroutM Retum P ~ ....STACK None 4

RET! InlorruptRotum P:+- STACK I 4

CPSE Ad.Ar Compara. Skip n Equol H Ad;R,)PC+-PC.2or3 None 1/2/3
CP Ad.A' Comp.... AI-At Z. N.V.C.H I
CPC Ad.Ar Compare wilhC8rry R<I-At-C Z. N,V,C,H I
CPI Ad.K CotT1>ora Rogisterw11h Inmediote RII-K 1. N.V,C.H I
seAC At.b Skip If 9ft In RogIsIO' CIoo'ed If Rr(b)-oO) PC +- PC • 2 or 3 Nane 1/2/3
SSAS At. b Skip n 9ft In Regis ..., IsSot n, Rr(b)sI) PC +- PC. 2 or 3 Nona 1/2/3
SBIC P, b SkIp If BftIn 110RogIs1erCleared I" ·(b)-oO) PC+- PC. 20r 3 None 1/2/3
SSIS P,b SkIp If 9ft In 110Re{jaIer Is Sel 1I'·(b);I) PC +- PC ...2 or 3 Nona 1/2/3
BABS s, k BnInch I SIaIUS Floa Sot I, SREG(a) • I) Ihen PC+-Pe.k • 1 Nona 112
BR8C s. k BronchI Stotuo Flag Cleared III iREG(s) • 0) (hen PCt-PC+-k + 1 None 1/2
BREQ k Branch I Equal r I ~ ~ 1) then PC +- PC. k. I None 1/2
BANE k BranchI Not Equal HI~~O)"on PC +- PC. k. 1 Nona 112
BRCS k BranchI Carry Sot II(;; II 1I>on PC +- PC. k. 1 Nona 1/2
BRCC k Branch I carry Cllared Ifi :; 01Ihon PC ....PC. k., None 1/2
BASH k Branch i Soma or Highe' I( ;.O)1hon PC +- PC.k. 1 None 112
BAlO k BranchI Lower IIt,;. lllhon PC +- PC. k. I Nona 1/2
I!RIoII k BranchI Minuo II~ 1.1) then PC +- PC. k. I None 1/2
BAPL k Branch II Plus it (II cO) then PC ...... PC + k + 1 None 112
BAGE k Branch I Groot. 0' Eque~ Signed n (II <!IV;0) thonPC +- PC. k ...1 None 1/2
BAlT k Branch I lAos Than Zero. SilJlod n(IIeV.I)thon PC+- PC. k. 1 Nona 1/2
BAHS k Branch I Half Carry Flag Set If (1.') then PC +- PC. k. 1 N<lIlo 1/2
BRHC k Branch i HallCarry Flag Cleorod nIt .01IhonPC+-PC.k., Nona 1/2
BATS k BronchI T Flag Sot 1f(l.I)"onPC+-PC ...k .1 Nona 1/2
BATC k Ilronch I T Flag Cleared 1I(l.O)thonPC+-PC.k ... , Nona 1/2
BRVS k Branch I 0vw1I0W Flag10Sot 1(1.I)thenPC ....PC.k.1 Nona 1/2
RRVr. il\ .~.~ • .". Nona ,f')
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BRIE k Branchr Interrupt Enllbled II (1= 1) then PC+- PC. k., N<lne 112

BRIO k BranchIIInterruDl Disabled II 1-0 thenPC+-PC.k.l N<lne 1/2

BIT AND BIT· TEST INSTRUCTIONS

881 P,b Set Bft ~ 110RegIster I, )(P,b)+-' None 2

CBI P.b C"'. Bit in VO Regleter V )(P.b) +- 0 None 2

LSL Ad Logical Shiltl8ft F l(n+1) +- Ad(n). Ad(O) +- 0 ZoC.N.V 1

LSA Ad LoaicaI Shill AIQhI P lIn) +- Ad(n.1). Ad(7)+- 0 ZoC.N.V 1

AOL Ad Ao1a1e LeftThroultl Cerry P l(O)+-C,Rd(n+l)+- Rd(n).C+-Ad(7) ZoC.N.V 1

ROR Ad RolOte Ailtlt Throtlltl carry R l(7)+-C.Rd(n)+- Ad(n+ll.C+-fld(O) z'C,N.V 1

ASR Rd Artthmetlc ShIftRlQhl R I(n) +- Ad(n+l), n=O...6 ZoC,N.V ,
SWAP Ad SwapN_ R 1(3...0)+-Rd(7....).Rd(7....)+-Rd(3 ...0) None 1

BSET s Fleg Set S lEGIS] +-1 SREG(s) 1

BCLA • FIeg C1eer S· lEGIS) +- 0 SAEGts) 1

BST Rr,b Bil Sic", Irom Register 10T T ;- Rr(b) T 1

BLD Ad,b Bilload hom T to Aeglster R,I(b) ....T None 1

SEC SelCeny C 0-1 C ,
ClC Clear Cerry C ;- 0 C ,
SEN Set Neaallve F1eg N ;-1 N 1

ClN Cloor Negative Rag N -0 N 1

SEZ Set zero F1eg Z·-1 Z 1

CLZ Clear ZMo F1eg Z·-O Z 1

SEI GIobeJInterrupt En_ I. 1 I 1

CLI Globallnterrupl Disllble 1.0 I 1

SES Set S91ed Teot Fleg S· .. 1 S 1

ClS Cloar Signed Tost Flag 5· .. 0 S 1

SEV Set Twos Complement Overflow. V ~-1 V 1

ClV Clear Twos Cotr4>lementQwrfIow V.-o V ,
SET SelT~ SREG T ~ - 1 T 1

CLT Clear T in SREG T .-0 T 1

SEH Set Halfcarry F1egin SREG H.-l H 1

CL.H Cle.. Half CefTVFlag n SREG H.-o H 1

DATA TRANSFER INSTRUCTIONS

MOV Ad.Rr Move 8eIween RegIsters Ad s- Rr NoM 1

MOVW Ad.Rr Copy Regi8ler Word Ad-1:Rd +- Rr.l:Rr None 1

LDI Rd.K Load Immeaate Ad +-K None 1

LD Ad. X Load Indlrsct Ad -(X) NoM 2
LO Ad.X. Load Indirect and Pool·lnc_ Ad -(X).X+-X.' None 2

La Ad.·X Load Indirect and Pre-Dec. X .. X·l.Rd+-(X) None 2
La Rd. Y Load Indirect Ad -(V) None 2
LD Ad, Y. Load Indirect and Post·lnc. Ad·-M. Y +- Y. 1 None 2
LD Ad.·Y Load Indirect and Pre-Dec. Y .. Y·l,Rd+-(y) None 2
LOD Ad.Y+Q Load Indirect withDio_ Ad'-(Y.q) None 2
LO Rd,Z Load Indirect Ad.· (Z) None 2
LO Rd.Z. Load Indirect and Post·lnc. Ad. - (Z), Z+- Z., None 2
LD Ad,·Z Load Indif9c1and Pre-Dec. Z+- Z·I, Ad+- (Z) None 2
LOD Ad.Z+Q Load Indirect with Displacement Ad.-(Z.q) None 2
LOS Ad.k Load Di'ecllrom SRAM Ad-(k) None 2
5T X,Rr SlDre tndlrect (X).· Rr N<lne 2
ST X+, Rr SlDre Indirect end Post·lnc. (Xl.- Rr, X+-X. 1 None 2
ST ·X,Rr Store Indlrec:tend P,.Dec. X+- K'l,(X)+-Rr N<lne 2
ST Y. Rr SlOI8 IOOrec:t M··Rr None 2
sr Y+. Rr ~ Indirec:tand Poot·lnc. (Y).·Rr, Y+-Y.l None 2
ST . Y, Rr Store Indirec:tand Pre-Dec. Y+- (·l.(y)+-Rr None 2
STD Y+Q,Rr Store Indirec:tWithDisplacement (Y. ~ ... Rr None 2
ST Z. Rr SlDI8lndlrec:t (Z) .. Rr None 2
ST Z•. Rr SID" IndlfllCl and Poet-lne. (ll" Rr,Z+-Z.' None 2
ST .1, Rr Store Indirect end p..oec. Z +-;:. I, (Z)+- Rr None 2
STO Z+Q,Rr Store Indkect WIth Displacement (Z.l)+-Rr None 2
STS k. Rr Slom Dlrect 10SRAM (I<)+- Rr None 2
LPM Lood PrD\lllll1l M8mofy RO... (Z) None 3
LPM Ad,Z Load Program Memory Ad+- (Z) None 3
LPM Rd,Z. Load Prollram Men10IvandPool·lnc Ad+-(Z),Z+-Z.1 None 3
SPM Store PrtJlIt'amMemo<y (Z)+- Rl:RO Nale
IN Ad.P In Port Ad+-P None 1
OUT P.Rr OUtPOIt P+- F r None 1
PUSH Rt Po,.., Nale 9



OX01

OX02

R1

R2

..,

R13

R14

R15

R16

R17

..,

R26
R27

R28

R29

R30

R31

Syntax:
.DEF Symbol=Register

Example:
.DEF temp==R16

.DEF ior-RO

.CSEG

OxOD

oxoE

OXOF
OX10

Ox11

OX1A

ox1B

OX1C

OX10

Ox1E

OX1F

X-register L 7W Byte

X-f9gister H gh Byte

Y -register L. lW Byte

Y -register Hi gh Byte

Z-reoister L'ow Byte

Z-registsr Hi ~h Byte

.ORG Ox67
Idi temp,OxfO

in ior,Ox3f

eor temp,ior

Syntax:

Load OxfO i~to temp register

Read SREG i~to ior register

Exclusive or temp and ior

Example:
.DSEG

LABEL: .BYTE expression

table: .BYTE tab size

.CSEG

varl: .BYTE 1 reserve 1 byte to varl

reserve tab_size bytes

Idi r30,low(varl) Load Z register low

Idi r31,high(varl) Load Z reglster high

Id rl,Z Load VARl Lnto register 1


