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signed char find min value(signed char a, signed char b)

{
if (a<b)
return a;
else
if (a==Db)
return 0;
else
return b;
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5. 93U Subroutine TuATLOAWNUAYBI AVR eV vTASuAdavIwa 8 Un 1un
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unsigned char BITCOUNT( unsigned char val, bool logic_to_detect);

(4

99879
mndeamsualusuys J 3iasdn 1 Adlvds A = BITCOUNTU,);
WNADINTTUUANUFILUS K 71aadn 0 Aelvds A = BITCOUNT(K,0);
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Mnemonics | Operands | Description Operation [ Flags | #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS
ADD Rd. Rr Add twe Registers Rd « Rd + Rr Z,CNV.H 1
ADC Rd. Rr Add with Cany two Registers Rd«Rd+Rr+C ZCNVH 1
ADIW RdlK Add Immediate to Word Rdh:Rdl « Rdh:Rall + K ZCNV.S 2
SUB Rd. Ar Subtract two Registers Rd « Rd - Rr ZCNV.H 1
SUBH Rd. K Subtract Constant from Register Rd « Rd - K ZCNVH 1
SBC Rd. Rr Subtract with Carry two Begisters RieRd-Rr-C Z.CNV.H 1
5BC! Rd. K Subtract with Carry Constant from Reg. Rd—Rd-K-C ZCNVH 1
SBIwW RdiK Subtract lmmediate from Woid Rdh:Rdl « Rdh:Rd! - K ZCNV.S 2
AND Rd. Rr Logical AND Registars Rd—Rd«Rr ZNV 1
ANDI Rd, K Logical AND Register and Constant Rd « Rd ¢ K ZNV 1
OR Rd, Ar Logical OR Registers Rd « Rdv Rr ZNV 1
ORI Rd, K Logical OR Register and Constant Rd < Rd v K ZNV 1
ECR Rd. Rr Exclusive OR Ragisters Bu « Rd & Rr ZNV 1
COoM Rd One's Complement Rd « 0xFF - Rd ZCNYV 1
NEG Rd Two's Complemeant Rd « 0x90 - Rd ZCNVH 1
SBR R4,K Set Bigs) in Register Rd < RdvK ZNV 1
CBR Rd.K Clear Bil(s) in Register RAd « Ry » (0xFF - K} ZNV 1
INC Rd Incremerit Rd «— Rd + 1 ZNV 1
DEC Rd Decrament Rid <« Rd -1 ZNV 1
18T Ri Testfor Zero or Minus R « R e Rd 2NV 1
CLR Rd Clear Register Rd « Rd & Rd ZNYV 1
SER Rt Set Register Rd + OxFF Nong 1
MUL R, Rr Mudtiply Unsigned R1:F0 « Bdx By 2.C 2
MULS Hd, Rr HMultiply Signed R1:R0 « Rd x At 2L 2
MULSU Rd, Rr Muttiply Signed with Unsigned Ri:Rg « Rdx B c 2
FRUL Rd, Rr Fractional Muhiply Unsigned R1:R0 « (R x Ry << 1 2.C 2
FRMULS Fd, Ar Fractinnat Multiply Signed Ri:RO + (Rd x A << 1 ZC 2
FRMULSU __R& Ay Fractional Mullégly Sﬁ ried with Unsiﬂwd R1:R0 « (Rd x A << 1 ;.C 2
BRANCH INSTRUCTIONS
HIMP K Helative Jumyp PC e PC+k +1 None 2
LIMP indirect Jump to (3 PCe2 None 2
JMpit K Direct Jump PC Kk None a
RCALL [ Pelative Submutine Call PCe PC oK+t None 3
JCALL Indirect Call o (23 PCe2 None 3
CALL™Y K Disect Subroutine Call PC ek None 4
RET Subwouting Retumn PC « §TACK Nuone 4
RETH interoupt Fetum PC e STACK { 4
CPSE Hd.Ry Coampars, Skip if Equat H{Rd=ROPC~PC+20r3 None 123
CP Rd.Rr Compare Rd - Pr Z.NV.CH 1
CPC Ad.Rr Compare with Carry Rd-Rr-C Z NV,C.H 1
<Pl Pd.K Compare Register wilhy nmedinle Rd-K Z.NV,CH 1
SBRC Rr. b Skip if Bit in Register Cleared il {Rr{l)=0} PC « PC+20r3 None 1/2/3
SBRS Rr. b Skig if Bit in Register is Set f{Rri=1PC—PCr+2ar3 None 123
SBIC P.b Skip if Bit in KO Register Cleared it {(PP)=0}PC«PC+20r3 None 1/2/3
SBIS P b Skip if Bit in O Register is Set it IPH)=1)PCPC+20ar3 None 1/2/3
BRBS 8,k Branch i Status Flag Set if (SREG(s} = 1) then PC<PC+k +1 None 172
BRBC s, k Branch if Status Flag Clearsd if {SREGI(S) = 0} then PC+PC+k + 1 None 172
BREQ K Branch if Equal fZ=13thenPC«PC+k+1 None 12
BRNE K Branch if Not Equal H{Z=0henPC—PC+k+1 None 172
BRCS K Branch if Carry Set H{C=1thenPC—PC+k+1 None 172
BRCC k Branch if Canry Cleared HC=0)then PC=PC+K+1 Nong 12
BRASH k Branch if Same or Higher fiC=0thenPC—PC+k+1 None 172
BRLO k Branch if Lower H{C=1)thenPCPC+k+1 None 172
BRAMI k Branch if Minus f{N=1)thenPCePC+ks1 None 12
BRPL k Brarich if Plus fIN=D)thenPC+—PC+K+ 1 None 112
BRGE k Branch if Greater or Equal. Signed TINSV=0)then PC<PC+k+ 1 None 112
BRLT K Branch it Less Than Zero, Signed fINSV=1)thenPC—PC+k+1 Nong 172
BRHS K Branch it Half Carry Flag Set ifH=13thenPCPC+k+ 1 Nong 12
BRHC K Brarich if Half Carry Flay Cleared ifH=20thenPC—PC+Kk+1 None 112
BRTS K Branch it T Flag $et HT=1thenPCPC+k +1 None 12
BRTC K Brarich i T Flag Clearsd f{T=01thenPCPC+k+1 None 12
BRVS K Brarich if Overtlow Flag is Set iHV=1thenPCPC+k+1 None 1/2
iRVC K gra@ if Ovettiow Fmg is Cleared it (V= Mn PC—PC+ktl N&e 172
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Mnemonics Operands Description Operation Flags #Clocks
?F!IE k Branch if Interrupt Enabled f{i=1}thenPC—PC+K+1 None 12
| BRID k Branch if intertupt Disabled f{1=0)then PC PC K+ 1 None 1/2
BIT AND BIT-TEST INSTRUCTIONS
5Bt Pb Set Bit in 1O Register YOP.b) « 1 None 2
cal PbL Clear Bit in 'O Register iIOPb) « 0 None 2
LSL Rd Logical Shift Left Rdin+1) « Rd{n), Rd(0} < © C € Rd(7) | ZCNV 1
LSR Rd Legical Shift Right Rdin} + Rd(n+1}, Rd(7} « © C € Rd(0) | ZCNV 1
ROL Rd Rotate Left Through Carry Rd(0}—C.Rdin+1)}e Rd{n).C+Rd(7) ZCNV 1
ROR Rd Rotata Right Through Carry Rd(73C,Rdin}< Rdin+1),.C<Rd(0) ZCNV 1
ASR Rd Arithmatic Shift Right Rdin} « Rd{n+1}, n=0...6 ZC.NV 1
SWAP Rd Swap Nibbles Rdia.. 0)—Rd(7...4),Rd(7...4)R3...0} None 1
8SET 5 Flay Set SREG{5} « 1 SREG{s} 1
BCLR 5 Flay Clear SREG{s) « 0 SREG{s) 1
BST RBr. b Bit Store from Registerte T T « Riib) T 1
BLD Rd. b Bit load from T to Register Rdib) « T Nong 1
SEC Set Carry Ce1 C 1
CLC Clear Carry Ce C 1
SEN Sat Negative Flag Ne1 N 1
CLN Clear Negativie Flag Ne O N 1
SEZ Set Zero Flag Ze1 Z 1
CLz Clear Zero Flag 2«0 4 1
SEi Global interrupt Enable |1 | 1
CL Global Interrupt Disable le0 t 1
SES Sat Signed Test Flag S 1 S 1
CLS Clear Signed Test Flag S0 S 1
SEV Seat Twos Complement Overfiow, Vet v 1
CLV Clear Twos Complement Overfiow Ve v 1
SET Set T in SREG T+1 T 1
CLT Clear 7 in SREG Teo0 T 1
SEH Set Hali Carry Flag in SREG He H 1
CLH Clear Halt Canry Flag in SREG H+—0 H 1
DATA TRANSFER INSTRUCTIONS
MOV Rd. Rr Move Between Registers Rd « Rr None 1
MOVW Rd. Rr Copy Register Ward Rds+1:Rd « Ri+1:Rr None 1
Lo Rd, K Load mmediate Rd «~K None 1
LD Rd, X Load Indirsct Rd « X} None 2
LD Hd, X+ Load indirect and Post-inc, Rd e~ (X} Xe=X+1 None 2
LD Rd. - X Load indirect and Pra-Dec. X< X-1,Rd« (X Nong 2
LD Rd, Y Load Indirect Rd « (Y) None 2
LD Rd. Y+ Load Indirect and Post-Inc. Rde—(Y). Y=Y+t None 2
LD Rd.-Y Load Indirect and Pre-Dec. Ye=Y-1,Rie(Y) None 2
LDD Rd.Y+q Load Indirect with Displ it Rd « (Y +q) None 2
LD Rd, Z Load Indirect Rd « (Z) None 2
LD Rd, Z+ Load Indirect and Post-Inc. Rd «—{Z), 2+ Z+1 None 2
LD Rd, -Z Load Indirect and Pre-Dec. Z—2Z-1,8d«(Z) None 2
LDD Rd. Z+q Load Indiract with Digplacement Rd—iZ+¢) None 2
LDS Rd. k Load Drect from SRAM Rd +— (ki None 2
ST X, Rr Store Indiract 1X) « Rr None 2
8T X+. Rr Store Indirect and Post-inc, X)—Rr, Xe=X+1 None 2
ST -X,Rr Store Indirect and Pre-Dec. X X-1, (X} < Rr None 2
ST Y. Rr Store Indirsct (Y) « Rr None 2
ST Y+. R Store Indirect and Post-Ing. <R, Ye<Y 41 None 2
ST - Y. Rr Stote Indirect and Pre-Dec. Y—Y-1,{Y}«Rr None 2
870 Y+q.Rr Store Indirect with Disptacement Y+q)«<Rr None 2
ST Z. Ry Store Indirect {Z) « Rr None 2
ST Z+, Rr Store indirect and Post-Inc. (D e—Rr.Z—Z+1 None 2
ST -Z. Rr Stere Indirect and Pre-Dec. Z<2Z-1.{&)—ARr None 2
STD 2+4,Rr Store Indirect with Displacement {Z+q)~ Rr None 2
STS k. Rr Store Direct to SRAM {i} — Br None 2
LPM Leoad Pregram Memory RO~ {Z) None 3
LPM Rd. 2 Load Pregram Memary Rd «— {2} None 3
LPM Rd. Z+ Load Program Memory and Post-Ine Rl (2), Z « Z+1 None 3
SPM Store Program Memory {2} « R1:RO None -
IN Rd. P In Port Rd « P None 1
ouT P.Rr Qut Port P« Rr None 1
&H R Puﬁ i Reglster on Sta«ik STA&K « B N&e 2
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Mnemonics Operands Description Operation Flags #Clocks
POp Rd Pop Register from Stack Rd — STACK None 2
MCU CONTROL INSTRUCTIONS
NOP Nu Operation None 1
SLEEP Sleep isee specific descr. for Sleep function) Nong 1
WOR Watchdeg Beset isee specitic desct. for WDR/timer} None 1
BREAK Break For On-ch-iEa Debug Only None N/A
—
7 O Acldr.
-
RO ]
R1 Ox01
R2 ox02
{SLRd
- -
ﬁl b7 <<cveseac-cie- b0 |« 0 R13 oxoD
R4 ax0E
R15 OxOF
R16 %10
LSRRd - R17 ox11
o -al BT cesvcrevesrrvonmonns "o ' ->
Re& Ox1A  X.registsr Low Byto
Re7 0x1B  X-register High Byte
Fzs 1C  Y-register Low Byte
R2o ox1D  Y.register High Byte
Ra0 OE  Z-register Low Byte
R OxtF  Z.register High Byte

Syntax:

.DEF Symbol=Register
Example:

.DEF temp=R15%

.DEF ior=RD

.CSEG
.ORG 0x67
1di temp, 0x£0 ; Load 0xf0 into temp register
in ior, Ox3f ; Read SREG into ior register
sor temp, ior ; Exclusive or temp and ior
Syntax:
LABEL: .EBYTE expreassion
Exampie:
.DEEG
varl: .BYTE 1 reperve 1 byte to varl
takls: .BYTE talk_size | ressrve tab_size bytse
. CBEG
1di r3d, lowivarl) ; Load 2 register low
ldi r3l, highivarl) ; Load £ regizter high
14 rl, 2 ; Load VARD into ragieter 1




