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unsigned short find best (unsigned char i, unsigned char b}

{

unsigned short k;
if (a>b)
k = b+a;
else
b*a + 0x1030;

k
return k;
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Mnemonics | Operands Description | Operation | Flags | #Clocks |
ARITHMETIC AND LOGIC INSTRUCTIONS ]
ADD Ad. Rr Add two Registers fd  Rd + R ZCNVH T
ADC Rd, Rr Add with Carry two Registers Rde—Rd+Rr+C ZCNV.H [
ADIW RdLK Add o Word Rdh:Rd  RdwRdl + K ZONV.S 2
sUB Rd, Rr Subtract two F Ad+ Rd-Rr ZCNVH 1
susl Rd, K C frorn Registor Ad« Rd-K ZONNH 1
SBC Ad, Rr Sublract with Carry two Regi Rd« Rd-Rr-C ZCNVH 1
sBCI Rd. K with Carry Constant from Reg. 3« Rd-K-C ZONVMH 1
sBIW RALK Subiract Immediate from Word 3dh:Adl « Rdh:Rdl - K ZCNV.S 2
AND Ad, Rr Logical AND R 3d« RdeRr ZNV 1
ANDI Rd, K Logical AND Register and Constant e RdeK ZNV 1
OR Rd, Rr Logical OR Registers id« RdvRr ZNY 1
ORI Ad, K Logicat OR Register and Constant < RdvK ZNV 1
EOR Rd, Rr Exclusive OR Registers W RI@RAr ZNV 1
coMm Rd One's G d « 0XFF - Rd ZONY 1
NEG Ad Two's Comp ¥ « 0x00 - Rd ZCNV.H 1]
SBR RAK Se1 Bi(s) In Register e RAVK ZNYV 1|
CeR AdK Cisar Bit(s) in Reglster 11d « Rd » (OXFF - K) ZNV 1]
NG Ad ¥ 11 Rd+1 ZNY 1|
DEC Ad D Hd«Rd-1 ZNV 1 |
ST Ad Tast for Zara of Minus 1id « Rd+Rd ZNY v
CLR fAd Clear Register I'd « Rd® Ad ZNV |
SER Rd Set Register tide OFF None s
MUL Ad. Rr Muttiply U d t 1:R0 « Rd x Ar ZC 2 |
MULS Ad. Rr Multiply Signed F 1:R0 « Rd x Rr e 2 |
MULSY Ad, Rr Multiply Signed with Unsigned F 1:R0 « R X Ar ZC 2
FMUL Ad, Rr Fractional Multiply Unsigned F 1:R0 « (RAX R << 1 zc 2
FMULS Rd, Rr f ) Multiply Signed F1:R0 « (Rdx R << 1 2c 2
FMULSY Ad, Rr Eractional Muitiply Signed with Unsinad F R0 < (RdxAn << ] ZC 2
BRANCH INSTRUCTIONS
RIMP K Relative Jump FCePC+k +1 None 2
LMP Indirect Jump [0 (Z) Pz None 2 |
P K Direct Jump Plek None 3
RCALL K Relative Subroutine Call PSePCeks1 None 3|
ICALL indirect Call to (2) PleZ None s |
CALL® k Direct Subroutine Call P ek None P
RET Retum P>« STACK None 4 ]
RET) Interrupt Retum P« STACK ) s |
CPSE Ad.Rr Compare. Skip if Equal if Rd=RNPC«PC+2013 None 1/2/3 J
cP Ad.Ar Compare RI-Rr Z.NV.CH v
CPC Ad.Ar Compare with Carry RI-Rr-C ZNV.CH 1]
CPI RA.K Compare Register with Immedi Ril-K ZNVCH [
SBRC Py, b Skip if Bit in Register Cieared It Rr(b}=0) PC - PC+20r3 None vos |
SBRS AL b Skip if Bt in Register is Set if ‘Rrfbl=1) PC PC+20r3 None 123
s8iC P, b Skip if B in 1O Register Cheared I 12(b}=0) PC - PC + 201 3 None 1123
sBIS P, b Skip if Bit in O Register is Sel ¥ 12b)=1) PC < PC+20r 3 None 1213
BRES sk Branch i Status Flag Set ¥ ( SREG(s) = 1) then PCPC+k + 1 Nane 72
BABC 5. K Branch i Status Flag Cloared i { SREG(s) = 0) then PCPC+k + 1 None ”
BREQ X Branch i Equal ¥(7=1)then PC — PC+ k+ 1 None |
BANE K Branch I Not Equal (Z=0)then PC PC+k+1 None vz |
BRCS X Branch ¥ Cany Set IH{>=1)thenPC—PC+k+1 None 1|
BACC K Branch # Carry Clearad i (3=0)then PC e PC + k+ 1 None e |
BASH k 8ranch ¥ Same or Highet f{ =0thenPCPC+k+1 None 12
BRLO k Branch i Lower Mi2=1)thenPCe«PC+Kk+1 None 12
BAM! K Branch i Mirus (1= 1) then PC« PC 4k + 1 None 2
BRPL X Branch if Plus #{1i=0)then PC+ PC +k+1 None 172
BAGE 3 Branch if Greater or Equal, Signed AI@V=0)then PC« PC+ k+ 1 None 12
BALT K Branch i Less Than Zero. Signed 1@ Ve 1) then PC « PC+ K+ | None 12
BAHS X Branch # Hall Cany Flag Set H{t = 1) then PC « PC + k + 1 None 2
BRHC X Branch if Half Carry Flag Cieared #{+ =0} then PC « PC + k+ 1 None 12
BRTS K Branch il T Flag Set H0 =1)then PC — PC+k +1 None V2
BRTC K Branch # T Flag Cloared I {1 = 0) hen PC+ PC + k+ 1 None 12
BAVS X Branch i Overflow Flag is Set 4 (\ = 1) than PC« PC +k + 1 None 12

L A B g i Cilad A aSbeie e T
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BRIE K Branch i interrupt Enabled -H(I=1)thenPC<~PC+k+| None 172
0. X Beanch i intorypt Dissbied (=0 tenPCCPC iG] None &j

BIT AND BIT-TEST INSTRUCTIONS

S8l Ph Set Bit in VO Register bOPL) « 1 Norie 2 |

CBI Pb Cloar Bit in VO Register U XP.b) « O None 2 |

LSL Rd Logical Shift Left F 3(+1) « Rdn), RA() « 0 ZCNV 1 |

LSR Rd Logical Shift Right R 1(n) « Rd(n+1), RA7) « 0 ZCNY 1

ROL Rd Rotato Left Through Carry R 1(0}-C.Rdin+1)¢ Rd(n),CRd(7) ZCNY 1

ROR A Rotate Right Through Carry R §(7)+-C,Adin)¢ Bd(n+1),CRd(0) ZCNV 1

ASR Rd Arfthmetic Shift Right R i(n} « Rd(n+1), n=0...6 ZCNV 1

SWAP Rd Swap Nibbles R i(3...0)Rd(7...4),RA7...44—Rd(3...0) None 1

BSET s Flag Set S EG(S) « 1 SREG(s) [

BCLR s Flag Clear SEG(s) « 0 SREG(s) ]

BST A b Bit Store from Register to T ) T I

8LD Rd.b Bit load from T 1o Register Rii) T None r ]

SEC Set Canry Ce1 c ]

cc Cloar Carry c-o c v

SEN Set Negative Flag N1 N [

CLN Cleas Negative Flag N -0 N 1

SEZ Set Zoro Flag z.-1 z 1|

oLz Clear Zero Flag Z.-0 z 1]

SEI Global interrupt Enable 1¢1 | [

cLi Giobal Interrupt Disable lc 0 ] 1|

SES Set Signed Test Flag $.-1 s 1

CLs Ciear Signed Test Flag 8.-0 S 1

SEV Sel Twos Complement Overflow. V-1 v 1

cLv Clear Twos C 1 Overfiow Ve-D v |

SET Set T in SREG Te-1 T 1

cLT Clear Tin SREG Te-0 1 1|

SEH Set Half Carry Flag in SREG He-1 H 1

CLH Clear Halt Carry Flag in SREG He-0 H [

DATA TRANSFER INSTRUCTIONS

MOV Rd. Rr Move B 1 Regi Rd « Rr None 1

MOVW Rd, Rr Copy Register Word Rd 1:Rd « Re+1:Rr None 1

LDI Rd, K Load k di Rd « K None 1

LD Ad, X Load indirect Rd — (X) None 2

LD Rd, X+ Load Indirect and Post-inc. Rd — (), X=X +1 None 2 |

L0 Rd.-X Load Indiirect and Pre-Dec. X¢ X-1,Rd« (0 Nane 2 |

1) Rd, Y Load Indiract Rd —(N) None 2 |

L0 Rd, Y+ Load Indirect and Post-Inc. Rd-=(N),YeY+1 None 2 |

) Ad,-Y Load indirect and Pre-Dec. Y« Y-1,Rde (V) None 2 |

LDD Ad.Y+q Load indirect with Dispk Rd+- (Y +q) None 2

LD Rd, Z Load Indirect Rd«- () None 2

LD Rd, Z+ Load Indirect and Post:Inc. Rd - (2), 2+ Ze1 None 2

LD Rd,-Z Load Indirect and Pre-Dec. Z<Z-1,Rde@) None 2

LDD Rd, Z+q Load Indiroct with Disph Rd«-(Z+q None 2

LDS Rd, k Load Direct from SRAM Rd - (k) None 2

ST X, Rr Store Indirect (X)«-Rr None 2 |

ST X+, Rr Stora indirect and Past-Inc. PO«-R, Xe=X+1 _| None 2

ST -X. Ar Store indirect and Pre-Dec. X X-1,.(X)«Rr None 2

ST Y, Rr Stors Indirect ) «-Ar None 2

ST Y. RAr Store Indirect and Post-Inc. M« RLY €Y1 None 2

ST -Y,Rr Stora Indirect and Pre-Dec. Ye (-1,{Y)<Rr None 2

STD Y+q,8¢ Slore Indirect with Digplacement Y+ R None 2

ST Z, Rr Store Indirect {Z) « Rr None 2

8T Z+, Rt Store Indirect and Post-inc. (Z)e Rr,Ze&2Z+1 None 2

sT Z R Store Indirect and Pre-Dec. Ze. -1, @D eRr None 2

STD Z+q,Rr Store Indirect with Disp (Z+() <Ry None 2 |

8T8 k, Rr Store Direct to SRAM (k) « Rr None 2

LPM Load Program Memory RO « (2) None 3

LPM Rd,Z Load Program Memory Rde (2 None 3

LPM Rd, Z+ Load Program Memory and Post-Inc Rd« (2), 2+ Z+1 Nane 3 |

SPM Siore Program Memory {2) « R1:RO None - j

N R4, P In Port Rde P None 1 1

ouT P. Rr Out Port P+Fr None 1
it & il Saaklreniac ——AS Sl e ———213 &




R1 oxO1

R2 Ox02
R13 oxoD

R14 Ox0E

R15 OxOF

E 16 10

R17 Ox11

R2e6 OxX1A X-register L »w Byte
Rra27 ox18 X-register H gh Byte
R28 ox1C Y -ragister L ow Byle
R29 ox1D Y-register High Byte
R30 ox1E Z-rogister Low Byte
R31 ox1F Z-register Hijh Byte

Syntax:
.DEF Symbol=Register
Example:
.DEF temp=R16
.DEF ior=RO
.CS8EG
.ORG 0x67
1di temp, 0xf0 ; Load 0xf0 iato temp register
in ior, 0x3f ;: Read SREG iato ior register
eor temp, ior ; Exclusive or temp and ior
Syntax:
LABREL:: .BYTE expression
Example:
.DSEG
varl: .BYTE 1 ; reserve 1 byte te varl
table: .BYTE tab_size ; reserve tab_size bytes
.CEBEG
1di r30,low(varli) ; Load EZ register low
1di r3l.high(vari) ; Load Z register high

1d rl, = ; Load VARl (nto register 1




