KTL-MK

Cucrema xomaHp 8-paspagHbix RISC
MuUKpokoHTponnepos cemencrea AVR.

MpuHsaTbie 0603HaYEeHUs

Peructp crartyca (SREG):

X, Y, Z: Peructp koceBeHHOW appecauuu

SREG: Peructp cratyca (X=R27:R26, Y=R29:R28, Z=R31:R30)
C ®nar nepeHoca P: Anpec |/O nopra
Z: ®nar Hynesoro sHaveHus q: Cmeluenne npu npsmoi agpecaumn (6
N: ®nar oTPULATENBHOMO 3HAYEHMS 6m)
V: ®nar-ykasartens nepenonHeHus
JIONONIHEHUS A0 ABYX 1/O peructpsi

N@V, Ona nposepok co 3HAKOM
®nar nonynepeHoca

Dnar nepecsinku, MCNONb3yembii

komaHgomm  BLD w BST

I: ®nar paspewenus/3anpeieHms
rmo6anbHOro NPepbLIBAHMS

S ITw

Perncrpsl 1 onepanab:
Rd: Pervctp HasHauerus (1 nctourmk) e

RAMPX, RAMPY, RAMPZ: Peructpel ceszaHHbie ¢ X,
Y u Z pernctpamu, 06eCnedmnsaioline KOCBEHHYIO
anpecauuio BCen obnacTu COo3y
MuKkpokoHTpornepa ¢ obsemom CO3Y 6Gonee 64
Kéaitr.

Crex:
STACK: Crex ans aapeca Bo3BpaTa M OMyLLEHHbIX
B CTek perncTpos

pervctposom daine SP: Ykasarens creka
Rr: Peructp uctounuk B8 pernctposom danne
R: PesynbTar BbINONHEHMS KOMAHAI Dnaru:
K: TNutepan unu 6ait gaHHbix (8 6uT) <=> @nar, Ha KOTOpbLIK BO3AEHCTBYET
k: [laHHble aapeca KOHCTAHTLI A CHETYMKA KOMaHAQ
NPOrpPamMm 0: OumieHHbin komargon Pnar
b: but 8 peructposom daine unm 1/O  1: YCTaHOBNEHHBIM KOMAHAOW dnar
peructp (3 6ura) - ®nar, Ha KOTOPbLIM He BO3fENCTBYeT
s: bur & peructpe craryca (3 6uta) KOMAHAA
CeopgHas Ta6nuua yCnoBHbIX NEpPexopoB
Tectuposauue |Byneso Muemonuka | KomnnementapHoe| Byneso MuemoHuka| KommeHnTapuit
ycnosus BblpaxeHue ycnosue BblpaxeHue
Rd > Rr Z o N@D V=0 | BRLT* Rd < Rr Z+HN@ V)=1 | BRGE* Co sHakom
Rd > Rr (NE V)=0 BRGE Rd < Rr (NP V)=1 BRLT Co 3Hakom
Rd = Rr Z=1 BREQ Rd # Rr 7=0 BRNE Co 3Hakom
Rd < Rr Z+N D V)=1 BRGE* Rd > Rr ZeN@V)=0 | BRLT* Co 3Hakom
Rd < Rr N@ V=1 BRLT Rd > Rr N V)=0 BRGE Co anakom
Rd > Rr C+7=0 BRLO* Rd < Rr C+Z=1 BRSH* bes 3naka
Rd > Rr C=0 BRSH/BRCC Rd < Rr C=1 BRLO/BRCS | bes snaka
Rd = Rr 7=1 BREQ Rd # Rr 7=0 BRNE be3s 3Haka
Rd < Rr C+Z=1 BRSH* Rd > Rr C+7=0 BRLO* bes sHaka
Rd < Rr C=1 BRLO/BRCS Rd > Rr C=0 BRSH/BRCC | bes 3Haka
Meperoc C=1 BRCS Het nepenoca C=0 BRCC Mpocroit
OrpuuarensHoe N=1 BRMI MonoxwrensHoe N=0 BRPL Mpocroi
3HaYeHne 3HA4YeHne
Mepenonterve V=1 BRVS Het nepenontxerus V=0 BRVC Mpocroit
Hynesoe 3nauenue | Z=1 BREQ He nynesoe 3nauenune| Z=0 BRNE Mpocroit

* Cmera Rd u Rr npu onepaumn nepen tectuposarmem, T.e. CP Rd,Rr = CP Rr,Rd
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ATMEL KTLI-MK
ApudmeTnueckue M noruueckue KOMaHabl
Muem- | Onep-| Onucanme Onepauus ®naru K-eo
OHMKG |  aHAbl LMK-
nos
ADD Rd,Rr | Add without Carry - Rd<—Rd + Rr ZCNVHI 1
Cnoxuts 6e3 nepeHoca
ADC Rd,Rr | Add with Carry - Cnoxuts ¢ neperocom Rd<—Rd + Rr + C ZCNVHI 1
ADIW Rd,K | Add Immediate to Word- Cnoxuts
HENOCPEACTBEHHOE 3HAYEHME CO CIIOBOM Rdh:Rdl<—RdhRdl + K| Z,CN,V 2
SUB Rd,Rr | Subtract without Carry - Rd<—Rd - Rr ZCNVHI 1
Boiuects 6es neperoca
SUBI Rd,K | Subtract Immediate - Buiuects
HEMOCPEACTBEHHOE 3HAYEHME Rd<—Rd - K ZCNVHI 1
SBC Rd,Rr | Subtract with Carry - Buiects ¢ neperocom | Rd<—Rd - Rr - C ZCNVH| 1
SBCI Rd,K | Subtract Immediate with Carry - Boiuects
HENoCpPeacTBeHHoe 3HadeHne ¢ nepeHocom | Rd<—Rd - K - C ZCNVH| 1
SBIW Rd,K | Subtract Immediate from Word- Beiuects
HENOCPEACTBEHHOE 3HAYEHVMe M3 CoBa Rdh:Rdl<—Rdh:Rdl - K | Z,CN,V 2
AND Rd,Rr | Logical AND- Beinontuts noruieckoe AND | Rd<—Rd e Rr ZNV 1
ANDI RdK | Logical AND with Immediate-
Buinonmmts normuyeckoe AND
C HEMOCPEACTBEHHbIM 3HAYEHUEM Rd<—Rd eK ZNV 1
OR Rd,Rr | Logical OR - Buinonhuts normyeckoe OR Rd<—Rd v Rr ZNV 1
ORI RdK | Logical OR with Immediate -
BuinonHuts normyeckoe OR ¢
HENOCPEACTBEHHbIM 3HAYEHUEM Rd<—Rd v K ZNV 1
EOR Rd,Rr | Exclusive OR - Buinonmuts Rd<—Rd @ Rr ZNV 1
nckmovaowee OR
COM Rd One’s Complement - Buinonxuts
[OMNONHEHME [0 EAMHMLbI Rd<—SFF - Rd Z,CNV 1
NEG Rd Two's Complement - Beinonturs Rd<—$00 - Rd ZCNVHI 1
LONONHEHWE [0 ABYX
SBR Rd,K | Set Bits in Register- Rd<—Rd v K ZNV 1
YcraHosuTs GuTE B percTpe
CBR Rd,K | Clear Bits in Register - Rd<—Rd e (SFF - K) ZNV 1
Ounctuts BUTHI B percTpe
INC Rd Increment - VMukpemeHnTuposats Rd<— Rd + 1 Z,NV 1
DEC Rd Decrement - [lekpemeHTnposarts Rd<—Rd - 1 Z,NV 1
TST Rd Test for Zero or Minus - Rd<— Rd e Rd ZN\V 1
[MposepuTs HA HOMb MMM MUHYC
CLR Rd Clear Register- Ounctute peructp Rd<— Rd & Rd Z,NV 1
SER Rd Set all bits in Register- Rd<— SFF Het 1
YcraHosuTs BCE GUTHI pervcTpa
CP Rd,Rr | Compare- CpasHutb Rd - Rr ZCNVH| 1
CPC Rd,Rr | Compare with Carry - Rd-Rr-C ZCNVH]| 1
CpoBHuTb C yueTom nepeHoca
CPI Rd,K | Compare with Immediate- Rd - K ZCNVHI 1
CpOBHUTL C KOHCTQHTOM
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KTL-MK

Komanpsl nepexopoB

Mue- |One-| Onucanue Onepauus ®na- | K-eo
MOHMU-|paH- ™ LMK~
Ka  |apl nos
RMP |k Relative Jump - Mepeim orHoorrensHo PC<PC+k+1 Her 2
|JMP Indirect Jump- Mepeittn kocserHO PC<—Z Her | 2
IMP [k Jump- Tlepeittn PC<—k Her | 3
RCALL [k Relative Call to Subroutine - Buizsars
NOANPOrPAMMY OTHOCHTENBHO PC<—PC +k + 1 Her 3
ICALL Indirect Call to Subroutine - Brizsats
NOANPOTPAMMY KOCBEHHO PC<—Z Her 3
CALL |k Long Call to a Subroutine - BbinonxuTs
IIMHHBIA BBI3OB MOAMPOTPAMMbI PC<—k Her 4
RET Return from Subroutine - PC<—STACK Her | 4
BepHyTbcst M3 nopgnporpammsl
RETI Return from Interrupt- Beprytscs u3 npepoisarmns | PC<—STACK | 4
CPSE |Rd,Rr|Compare Skip if Equal- Cpasrmts If Rd = Rr then
NPONYCTUTL €CTIM PABHO PC<—PC + 2 (or 3], Her 1/2/3
SBRC |Rr,b [Skip if Bitin Register is Cleared- Mponyctuts If Rr (b) = 0 then PC<—PC
ecm BuT B perucTpe oumlleH +2(or 3 Her | 1/2/3
SBRS |Rrb |Skip if Bitin Register is Set- Mponyctutb If Rrlb) = 1 then PC<—PC
ecnm GUT B PerucTpe yCTaHoBReH + 2 [or 3) Her | 1/2/3
SBIC [Pb [Skip if Bit /O Register is Cleared - Mponyctuts | If I/OPb) = 0 then PC<—
ecm 6ur B peructpe |/O ounien PC + 2 (or 3) Her | 1/2/3
SBIS |P,b |[Skip if Bit1/O Register is Set- Mponyctuts If1/OPb) = 1 then PC<—
ecm 6ut 8 pernctpe 1/O ycraHosnen PC + 2 (or 3) Her 1/2/3
BRBS |[sk |Branch if Bit in SREG is Set- Mepeiitn ecnm It SREG(s) = 1 then
6UT B perMcTpe CTaTyCa YCTAHOBAEH PC<—PC + k +1 Her | 1/2
BRBC |s,k |Branch if Bit in SREG is Cleared - Mepeiitn If SREG(s) = 0 then
ecm BUT B pPerucTpe CTaTYCA OYMLLEH PC<—PC + k +1 Her 1/2
BREQ |k Branch if Equal- Mepeittn ecm pasHo If Rd = Rr (Z = 1) then
PC<—PC + k +1 Her | 1/2
BRNE |k Branch if Not Equal- Mepeittv ecnn He pasHo If Rd~ Rr (Z = Q) then
PC<—PC + k +1 Her | 1/2
BRCS [k Branch if Carry Set- Mepeittn ecnn dnar If C="1 then
NepeHoca YCTaHOBMEH PC<—PC + k +1 Her 1/2
BRCC |k Branch if Carry Cleared- Mepeittv ecu If C= 0 then
dnar nepeHoca oumLLeH PC<—PC + k +1 Her 1/2
BRSH |k Branch if Same or Higher (Unsigned) - Meperttu | If Rd > Rr (C = 0) then
ecnm paeHo unu Gonbwe (6es sHaka) PC<—PC + k +1 Her | 1/2
BRLO |k Branch if Lower (Unsigned) - Mepeittn ecnu If Rd < Rr (C = 1) then
menblue (Ge3 3Haka) PC<—PC + k +1 Her | 1/2
BRMI |k Branch if Minus - lMepeiitn ecnn mumHyc IF'N =1 then Her | 1/2
PC<—PC + k +1
BRPL |k Branch if Plus- Mepeittu ecnn nnioc If'N =0 then Her | 1/2
PC<—PC + k +1
BRGE |k Branch if Greater or Equal (Signed)- Mepeiitn fRd2Rr (N®V = () then
€am 6OrBLIE WM PABHO (C yHETOM 3HOKA) PC<PC+k+1 Her 12
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ATMEL KTL-MK
BRLT | k Branch if Less Then (Signed) - Mepeitm [FRd<Rr(N ¥B=1)
€0 MEHBLLIE Yem (CO 3HaKOM) then PC<—RC +k +1 Her 12
BRHS | k Branch if Half Carry Flag is Set- MNepeitm ecm IFH=1then
bnar NomynepeHoCa YCTaHOBNEH PC< PC+k+1 Her 12
BRHC | k Branch if Half Carry Flag is Cleared - Mepeitm [fH=01hen
ecm nar MomyNepeHoCa O4MLLEH PC<PC+k+1 Her 12
BRTS | k Branch it T Flag is Set- Mepeiti ecm fT=11then Her 12
¢nar Tycrarosnen PC<PC+k +1
BRTC | k Branchif T Flag is Cleared- Mepeimm IfT=0then
e dnar T oumieH PC<PC+k+1 Her 12
BRVS | k Branch if Overflow Set - Meperimi ecn fV=11hen
MEpenonHeHHe YCTaHOBNEHO PC<PC+k+1 Her 12
BRVC | k Branch if Overflow Cleared- Mepeim1 ecm [fV=0then
MEPENONHEHE OHALLIEHO PC<PC+k+1 Her 12
BRE | k Branch if Global Interrupt is Enabled - MNeperm [fI=11then
€0 MOBANbHOE MPEPLIBORME POSPELLIEHO PC<PC+k+1 Her 1/2
BRD | k Branch if Global Inferrupt is Disabled - Mepeitmn [f1=01hen
€M MoBArbHOE MPEPLIBAHME AMPELLIEHO PC<PC+k+1 Her 12
Komanpabl nepecbinkum AGHHBIX
Mue- |Onep- | Onucanue Onepauus |®na- | K-eo
MOHM- aHAbI ™ LMK-
Ka nos
ELPM Bxtended Load Program Memory - Pacwmperas sampyska R<ZHRAMPZ|Her |3
MOMSAT MPOTPOMM
MOV |RdRr Copy Register- Kormposats percrp Rd<—Rr Her |1
LDI RdK Load Immediate - 3orpyavms HenogpencTeeHHoe 3HaueHe Rd<—K Her |1
DS  |Rdk Load Direct from RAM - Rd<—(k) Her |3
Sarpyanms HerogpenceerHo s CO3Y
LD RdX LD - Load Indirect - 3arpyaums kocseHHo Rd<—(X) Her |2
LD RX+ Load Indirect and Post-increment - 3arpyaums Rd<—(X),
KOGBEHHO MHKDEMEHTDOBOB BIOCTIEACTBVM Xe—X+1 Her |2
LD RdX Load Indirect and Pre-Decrement - 3arpyaums X<—X-1,
KOGBEHHO [IEKDEMEHTVDOBOB MDEBOPUTENBHO Rd<—(X) Her |2
D RAY Load Indirect - 3arpysvms kocserHo Rd<—Y) Her |2
LD RdY+ | Load Indiredt and PostHncrement - 3ampyaims Rd<—(Y),
KOGBEHHO MHKDEMEHTVDOBOB BIOCTIEACTBVM Y=Y+ 1 Her |2
LD RdY Load Indirect and Pre-Decrement -3arpyanms Y<=Y-1,
KOCBEHHO [IEKDEMEHTVDOBOB MPEBAPHTENEHO Rd<—{Y) Her |2
DD  |RdY+q | Load Indirect with Displacement - Rd«—{Y+q) |Her |2
3arpy3MTb KOBEHHO CO QMELLIBHVEM
LD RdZ Load Indirect - 3arpyas kocseHHO Rd<—(2) Her |2
LD RdZ+ Load Indirect and Post-Increment - 3arpyaims Rd<—(Z),
KOGBEHHO MHKDEMEHTVDOBOB BIOCTIEACTBVM I<7+1 Her |2
LD RdZ Load Indrect and Pre-Decrement - 3ampyaims < -1,
KOCBEHHO [IEKDEMEHTUPOBOB MPEIBOPMTENHO Rd<—(Z) Her |2
DD |RdZ+q | Lood Indirect with Displacement - Rd<—Z+q) |Her |2
3aMpy3MTH KOCBEHHO CO QMELLIEHWEM
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STS kRr Store Direct to RAM - 3ampyaims Henocpencmserto 8 CO3Y (kj<Rr Her | 3
ST XRr Store Indirect - 3ommcas kocseHHO (X)<Rr Her | 2
ST X+Rr | Store Indirect and PostIncrement - 3ormcams (X}<Re,
KOCBEHHO MHKDEMEHTMPOBAB BNOCTEACTBIM X<—X+ 1 Her | 2
ST -X,Rr Store Indirect and Pre-Decrement - 3anucats X=X -1,
KOCBEHHO [1EKPEMEHTUPOBAB NPENBAPUTENLHO (X)<—Rr Her | 2
ST Y,Rr Store Indirect - 3amucats kocseHHO (Y)<—Rr Her | 2
ST Y+Rr | Store Indirect and Post-Increment - 3anucats (Y) <—Rr,
KOCBEHHO MHKDPEMEHTMPOBAB BMNOCNEACTBMM Y=Y + 1 Her | 2
ST Y Rr Store Indirect and Pre-Decrement - 3anucats Y<Y -1,
KOCBEHHO [IEKDEMEHTMPOBAB NPEABAPHTENBHO (Y)«<—Rr Her | 2
SID | YHgR | Store Indirect with Displacement - (Y+qg<—Rr| Hr | 2
3anMcaTh KOCBEHHO CO CMELLEHMEM
ST ZRr Store Indirect - 3am1cars kocBeHHO ({Z)<—Rr Her | 2
ST Z+Rr | Store Indirect and Post-Increment - 3anucars (2)<—Rr,
KOCBEHHO MHKPEMEHTMPOBAB BNOCTEACTBIM <7 + 1 Her | 2
ST -ZRr Store Indirect and Pre-Decrement - 3anucats /<7 -1,
KOCBEHHO [EKPEMEHTMPOBAB MPENBAPUTENEHO (Z)<—Rr Her | 2
SID | Z+q, Rr| Store Indirect with Displacement - {Z+qg<Rr| Hr | 2
3anMcaTh KOCBEHHO CO CMeLLEHMEm
LPM Load Program Memory - 3arpysuts 6aitt namst nporpamm | RO<—(Z) Her | 3
IN Rd,P Load an I/O Port to Register - 3arpysuts aanHse
w3 nopta 1/O & pemvcrp Rd<—P Her | 1
Oour | PR Store Register to 1/O port - 3anucats aaHHsie
w3 perctpa 8 nopt 1/O P<—Rr Her | 1
PUSH | Rr Push Register on Stack - Momectuts perctp & crex STACK<—Rr | Her | 2
POP | Rd Pop Register from Stack - 3arpysuts pernctp us crexa Rd<—STACK| Her | 2
Mo-6uToBbIe KOMAHABI U KOMAHAI TECTUPOBAHUS 6GMTOB
He- |Onepq Onucanue Onepauyus ®narn  |K-o
0- |HABI LMK~
uKka nos
LSL [Rd Logical Shift Left- Jlorueckn cagumyTs Bneso Rd(n+1)<—Rd[n),
Rd(0)«<—0, C<—Rd(7) |Z,CN,V,H|1
LSR |Rd Logical Shift Right- Jlormueckn coguryts Bnpaso Rd(n)}<—Rd(n+1),
Rd(7)<=0, C<—Rd(0) |ZCN,V |1
ROL Rotate Left frough Carry- CasuryTs Bneso uepes Rd(0)}<—C,
nepeHoc Rd(n+1)<—Rd(n),
C<—Rd(7) ZCNVH|1
ROR [Rd Rotate Right trough Carry- CaeuhyTs Bnpaso Rd(7)<—C,
4epes nepeHoc Rd(n)«<—Rd(n+1),
C<—Rd(0) ZCNV |1
ASR |Rd Arithmetic Shift Right- Apndmernueckn Rd(n)«<— Rdn+1),
CHBMHYTL BMPABO n=0...6 ZCNV |1
SWAP|Rd Swap Nibbles - Momenats HUG6ML MecTamu Rd(3..0)<—>Rd(7...4) |Her 1
BSET |s Flag Set -Ycranosuts dnar SREG(s)<—1 SREG(s) |1
BCIR |s Flag Clear -Ouncturs dnar SREG(s)}<—0 SREG(s) |1
SBl  |Pb Setbitto |/O Register - Ycranosums 6ut & pervcrp 1/O 1/O (Pbj«—1 Her 2
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CBI  |Pb Clear Bitin /O Register - Ounctums 61t 8
pemcrpe /O I/OP b)<—0 Her 2
BST [Rdo | BitStore from Regjister to T - Mepenvcars 6uT us
peructpa 8o ¢nar T T<—Rd(b) T 1
BLD [Rd,b |Bit Load from T to Register -3arpyauts T dnar 8
6uT peructpa Rd(b)<—T Her 1
SEC Set Carry Flag- Ycrarosuts dnar neperoca Ce—1 C 1
CLC Clear Carry Flag -Ounctvts dnar neperoca C<—0 C 1
SEN Set Negative Flag- Ycranosuts dnar N<—1 N 1
OTPUUATENBHOTO 3HAYEHUA
CIN Clear Negative Flag -Ounctuts dnar
OTPULATENBHOTO 3HOYEHMS N<—0 N 1
SEZ Set Zero Flag- Ycranosuts dnar Hynesoro
3HAYEHHS Z<—1 Z 1
Clz Clear Zero Flag - Ounctuts dnar Hynesoro
3HAYEHMs 7<—0 Z 1
SEl Set Global Interrupt Flag- Ycranosuts dnar
ro6anbHOro NPEpPbIBaHMA l«—1 | 1
Cu Clear Global Interrupt Flag -Ounctue dnar
MoBanbHOrO NPEPLIBAHMS l«<—0 | 1
SES Set Signed Flag- Ycranosuts dnar sHaka S<1 S 1
CLS Clear Signed Flag - Ouuctuts dnar sHaka S<=0 S 1
SEV Set Overflow Flag- Ycranosums dnar
nepenonHeHms Ve—1 \ 1
CLv Clear Overflow Flag - Oumcturs dnar
nepenonHeHms V<—0 \% 1
SET Set T Flag- Ycranosuts dnar T T<—1 T 1
CLT Clear T Flag - Ouctuts dnar T T<—0 T 1
SEH Set Half Carry Flag- Ycranosuts dnar nony
nepeHoca He—1 H 1
CLH Clear Half Carry Flag -Ounctuts dnar nony
nepeHoca H<—0 H 1
NOP No Operation - Beinontuts xonoctyio komaHzy Her 1
SLEEP Sleep - Ycrarosuts pesxum SLEEP Cm. onucanme Her 1
KOMOHb!
WDR Watchdog Reset- C6pocuts cropoxesoit Taiimep Cm. onucarme Her 1
KOMOHb!
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ADC - Add with Carry - CnoxuTb ¢ nepeHocom

Onucanme:

CnoxeHue fByx permcTpoB 1 copepxumoro énara neperoca (C), pasmeluerme pesynstara

B perucrtpe HasHadenus Rd.

Onepauyus:
() Rd<—Rd +Rr+ C

CuHtakemc Onepaxgbi: CyeTunk Nporpamm:
(i) ADC Rd,Rr 0<d=<31,0=r<31 PC <~PC + 1

16-pa3pspgHbIi KOA, onepauum:

| 0001 11rd dddd | rrr

Bynesbl Bbipa)keHus perucrpa craryca (SREG)

| T H S \ N z C

|- | B | <=>|<=>| <=> | <=> | <=> | <=>|

H:  Rd3eRr3+Rr3+R3+R3Rd3
YCTOHOBAMBOETCS €Civ eCTb NepeHoC n3 Buta 3, B MHOM Cllyyae OuMLLaeTcs
S: N @ V, [Ins npoBepok cO 3HAKOM
V:  Rd7eRr7eR7+Rd7eRr7¢R7
YCTOHOBAMBOETCS €Cv B pPesyrbTaTe onepaumn obpasyeTtcs nepenosHeH1e
LOMONHEHMS A0 [BYX, B MHOM CIly4de O4MLLAEeTCs
N: R7
YcraHaBnMBaeTcs ecnu B pesynstare ycranosneH MSB, B nHom cnydae
oumLiaeTcs

Z: Rd7Rr7¢R7eR7#R7eRd7

Ycranasnueaetcs ecnu pesynstat $S00, B MHOM criyuae oumwiaeTcs
C: Rd7eRr7+Rr7+R7+R7+Rd7

YcraHaenMBaeTcs ecnu ects nepeHoc M3 MSB pesynstaTa,

B MHOM CJly4de O4MLLaETCs

R: (Pesynbtar) cootsertcrayer Rd nocre BbinonHeHus KOMAHAb!

Mpumep:
; CioxmTbRl : RO ¢ R3 : R2
add r2, r0 ; CroxmTs Miamnai 6amT
adc r3, rl ; CloxuTh cTapunsi OanT C NEPeHOCOM
Cnos: 1 (2 6amra)
uknos: |
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ADD - Add without Carry - Cnoxutb 6e3 nepeHoca

Onucaxme:
Croxenune meyx pernctpoe 6es nobasnenmns copepxumoro dnara neperoca (C),
PA3MELLEHWE PE3ynbTaTa B perncrpe HasHauenns Rd.

Onepauyus:
() Rd<—Rd + Rr

Cunrakemc OnepaHabi: CyeTurk nporpamm:
(i) ADD Rd,Rr 0<d=<31,0<r<31 PC<PC+1

16-paspsagHbii KOA onepauum:

| 0000 11rd dddd | |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

I T H S \ N A C

|- | - | <=> | <=> | <=>| <=> | <=> | <=>|

H:  Rd3+Rr3+Rr3+R3+R3«Rd3
YcTaHOBAMBAETC €CiM eCTb nepeHoc U3 6uta 3, B MHOM Clyuae O4MLLaeTCs
S: N® V, Ina nposepok co 3HaKom
V:  Rd7eRr7eR7+Rd7eRr7«R7
YcraHaBAMBOETCS eCiv B pesynkTate onepauunt obpasyetcs nepenonHeHue
[OMOMHEHN A0 ABYX, B MHOM CIly4ae OuMLLIAeTCs
N: R7 Ycranoenveaercs ecnn B pesynstare
ycraHosneH MSB, B nHom cryyae oumwiaercs
Z:  R7*R6°R5eR4eR3R2+R1eR0O
YcraHasnusaeTcs ecnu pesynstat SO0, B MHOM Cyyae oumLiaeTcs
C: Rd7eRr7+Rr7eR7+R7eRd7
YcranasnvBaeTcs ecnu ectb nepeHoc U3 MSB pesynstaTa, B MHOM crydae
ouuaeTcs

R (PesynbtaT) cootsetctByeT Rd nocne BbINOAHEHWS KOMAHAbI

[Mpumep:
add rl,r2 ; Cnosmre r2 ¢ rl (rl=rl+r2)
adc r28,r28 ; CroxuTs r28 ¢ cammmM cobom
(r28=r28+r28)

Cnos: 1 (2 6arira)

Lnknos: 1
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ADIW - Add Immediate to Word-
CnoXxxutb HENOCPEeACTBEHHOE 3HAYEHME CO CJIOBOM

Onucanme:

Cnoxenwne HenocpenctsenHoro sHauvenus (0-63) ¢ napoit peructpos u pasmellexue
pesynsTaTa B nape pernctpos. KomaHao paboTaeT C YeThipbMsA BEPXHMMM NAPOMU PETUCTPOB,
ynobHa ans paboThl C PErUCTPAMU YKA3ATENSAMM.

Onepauyus:
(i) Rdh:Rdl «<—Rdh:Rdl + K

CunHTakcmc Onepaxgbi: CyeTunk Nporpamm:
(i) ADIW Rdl,K dle {24,26,28,30}, 0 < K <63 PC <—PC + 1

16-paspsapHbIi KOA, onepauum:

| 1001| 0110 | KKdd | KKKK |

ByneBbl Bbipa)keHus perucrpa craryca (SREG)

[ T H S \ N A C

|- |- |- |<=>|<=>|<=>|<=>|<=>|

S: N@ V, [Ins nposepok co 3HaKOMm

V: Rdh7 R15
YCTOHABAMBOETCA €Cv B pesynbTate onepaunn obpasyeTtcs nepenosHeHue
LOMONHEHUS 4O ABYX, B MHOM Cly4ae O4MLLAETCS

N: R15
YcTaHaBnMBaETCA ecnu B pesynbTate ycraHosneH MSB, 8 nrom cnyuae
oumwaercs

Z R15 *R14 RT3 «RT2 «RT1 *RT0 *R? *RB *R7 e R6 *R5¢ R4 #R3* R2 +R1 ¢ RO
Ycranasnusaetcs ecnm pesynstar $S0000, B MHoM ciyuae oumwiaeTcs

C: R15eRdh7
YcTaHaBnMBaeTCs ecnin ectb nepeHoc M3 MSB peaynbtata, B MHOM cryyae
oumwaercs

R (Pesynbtar) cootsercrayer Rdh:Rdl nocne suinonnenus komanas (Rdh7-Rdh0 = R15-R8,
RdI7-RdI0 = R7-R0)

Mpumep:
adiw r24, 1 ; Cnoxute 1 ¢ r25:r24
adiw r30, 63 ; CinoxuTe 63 ¢ Z yxazsarenem (r31 : r30)

Cnos: 1 (2 6amra)

MKNos: 2
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ATMEL KTL-MK

AND - Logical AND- Buinonuurts noruueckoe AND

Onucanmne:
Beinontenne nornueckoro AND mexay comepxumbim pernctpos Rd u Rr u nomeuierme
pesynbTaTa B Peructp HasHadenus Rd.

Onepauus:
() Rd<—Rd e Rr

CuHtakcmc OnepaHgbi: CyeTunk Nporpamm:
(i) AND Rd,Rr 0<d<31,0<r<3l PC<—PC + 1

16-pa3pspgHbiii KOp onepauuvm:

| 0010 00rd dddd | wr |

ByneBbl Buipa)xeHus peructpa craryca (SREG)

| T H S \ N YA C

-1 - [ =] 0] =[<=]-]

S: N@ V, [Ins nposepok co 3HAKOM

V: 0
Ounwen

N: R7
YcraHaBnMBaeTcs ecnu B pesynstate yctanosneH MSB, B nHom cnydae
oumLiaeTcs

z: R7¢R6¢R5 «R4*R3 *R2+R1 RO
Ycranasnueaetca ecnn pesynstat SO0, B MHOM cnydae ouwwiaeTcs

R (PesynsTar) cootsetctayer Rd nocrne BbinonHeHus komaHmsl

Mpumep:

and r2, r3 ; llopaspsanHoe and r2 u r3, pes3ysibTaT NOMECTUTb B 2
1di  rle, 1 ; Ycranoeure Macky 0000 0001 B rl6
and 12, rlé6 ; BomeymTs OuT 0 B r2

Cnos: 1 (2 6amra)

Inknos: 1
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KTL-MK

ANDI - Logical AND with Immediate -
Buoinonuutb norudeckoe AND ¢ HenocpepAcCTBEHHbIM 3HAYEHUEM

Onucanme:
Buinonnenune normueckoro AND mexay comepxumbim pernctpa Rd M KoHCTQHTOM M
NOMELLEHWNE PE3YNbTATA B PErucTp HasHadeHus Rd.

Onepauyus:
() Rd<—RdeK

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
0] ANDI Rd,K 16 <d <31, 0=<K<255 PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 0111 KKKK dddd | KKKK |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[ T H S \ N z C
0

L [- [-[=]0]<=]<=]- |

S: N @V, Ina nposepok co 3HaKom

V: 0
Ouniuen
N: R7

YcranasnmeaeTcs ecnu B pesynbtate ycraHosned MSB,
B MHOM CJly4a€e OuYMLLOETCH
Z: R7*R6*R5*R4*R3«R2eR1«RO
Ycranasnusaetcs ecnn pesynstat S00, B MHOM cnydae ouniiaeTcs

R (Pesynstar) cootsetcteyer Rd nocne BbiMOnHEHWs KOMAHAbI

[Mpumep:
andi rl7, $OF 7 OuMCTUTBL CTapunsi HMOOM rl7
andi rl8, $10 ; BolmesmTs 6uT 4 B rl8
andi rl9, $AA ; OuMCTUTL HeueTHele GMTH r19

Cnoeg: 1 (2 6aitra)

Upknos: 1
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ATMEL KTL-MK

ASR - Arithmetic Shift Right- Apu¢pmeTnuecku caABMHYTL BNPpaBO

Onucaxme:

Beinonxenwe casura scex 6utos Rd Ha opHo mecto Bnpaso. CoctosHme 6uta 7 He usmeHseTcs.
Bur 0 sarpyxaetcs Bo dnar neperoca (C) pernctpa coctosnua (SREG). Dta komarpa
5PPEKTUBHO AENUT 3HAYEHUE AOMOMHEHWs A0 fABYX HA ABA, 6e3 mameHerus sHaka. Pnar
nepeHoca MOXeT ObiTb MCMONb3OBAH AR OKPYIMEHWs PesynbTaTa.

Onepauyus:
() —
[ 50— C]
Cunrakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) ASR Rd 0<dx<3l PC <—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 010d dddd | 0101 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \ N z C

|- | - | - | <=> | <=> | <=> | <=> | <=> |
S: N @V, Ina nposepok co 3HaKoM
V: N®C (Ons N u C nocne casura)

Ycranasnmsaetcs ecin (N ycranaenvsaetcs n C ounwaetcs) umm (N ounwaetcs a
C ycranasnmeaetcs). B uHom cnydae oumwaetca (mpu Hammumm sHauermnin N ou C
nocne caeura)
N: R7
YcranasnueaeTca ecnu B pesynstate ycranosned MSB, B MHOM cnyuae oumwaertca
y £ R7 *R& *R5 *R4 *R3 +R2 «R1+ RO
Ycranasnusaetca ecnn pesynstat S00, B MHOM criyyae ounwiaeTcs
C: RdO

YcranaenmeaeTca ecnn nepen cagurom Geinu ycraHosners LSB unan Rd

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHWs KOMaHAbI

[Mpumep:
1di rle, $10 ; 3arpy3smuTh mecATudHOe 3HaueHue 16 B rl6
asr rl6 ; rlée=rle / 2
1di rl7, SEC ; Barpysurs -4 B r17
asr rl7 ; rl7=rl7 /2

Cnos: 1 (2 6arira)
Lnknos: 1
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KTL-MK

BCLR - Bit Clear in SREG -
Ouunctutbe 6uT B perucrpe craryca (SREG)

Onucanme:
Oumnctka opHoro ¢nara B perucTpe CraTyca

Onepauyus:
(i) SREG(s) <=0

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
i BCLR s 0<s<7 PC <—PC + 1

16-paspsagHbiii KOA onepauuu:

| 1001 0100 1sss | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

=
T

S \ N z C

<=> | <=> | <=> | <=> | <=>|

I
\
A
I
\
A
I
\

I: 0 ecm s = 7: B MHOM Clly40e HE M3MEHAeTCs
T: 0 ecm s = 6: B MHOM Cly40e He M3MeHseTCs
H: 0 ecwm s =5 8 uHOM Crydae He U3MeHseTCa
S: 0 ecm s = 4: B MHOM Cry40€e HE M3MEHAEeTCs
V: 0Oecams =3B MHOM Cllyuyae He M3MEHAETCs
N: 0 ecuwms =28 uHOM Crydae He U3MEHsETCA
Z: 0 ecm s = 1: B MHOM Cry40e He M3MeHseTCs
C: 0 ecm s = 0: B MHOM Cry40e He M3MeHseTCs
[Mpumep:

bclr 0 ; OumcTuTh drar nepeHoca

bclr 7 ;  3anpeTuTh NPepsBaHnAa

Cnoeg: 1 (2 6aitra)

Upknos: 1
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ATMEL KTL-MK

BLD - Bit Load from the T Flag in SREG to a bit in Register -
3arpysutb copepxumoe T ¢nara perucrpa craryca (SREG) B 6ut perucrpa

Onucaxme:
Konuposarue copepxmmoro T dnara perncrtpa cratyca B 6ut b perncrpa Rd

Onepauyus:
(i) Rd(b) <=T

Cunrtakcmnc OnepaHabi: CyeTurk nporpamm:
(i) BLD Rd,b 0<d<31,0cbs7 PC<PC+1

16-paspsagHbii KOA onepauum:

| 1111 100d dddd |  Obbb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
; CxomvpoBaTb GUT
bst rl, 0 ; CoxpanuTb 6uT 2 perncrpa rl Bo drmare T
bld r0, 4 ; Barpy3utrb T B 6uT 4 peructpa r0

Cnos: 1 (2 6arira)

Lnknos: 1
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KTL-MK

BRBC - Branch if Bit in SREG is Cleared -
MepeiiTn ecnu 6UMT B perucTpe cTaryca o4YMLLEH

Onucanme:

YCHOBHBI OTHOCUTENBHBINA NEPEXOA. TeCTMpyeTcs OauH 13 BUTOB PErucTpa CTaTyca U, ecnm
6MT OUMLLEH, BbINONMHAETCA Nepexon OTHOCUTENbHO COCTOAHUA CHETHMKA NMPOrPAMM. J:LOHHO?I
KOMOHAQ BHINONHAET Nepexof B MOOOM HAMNPABAEHUM OTHOCUTENbHO COCTOSHMA CYETUMKA
nporpamm (PC-64 < nasHadenune < PC+63). MapameTp k sensetca cmelLeHmnem OTHOCUTENBHO
COCTOSIHUS CHETYMKQ NPOrPAMM M MPEACTABNEH B GOPME AOMOMHEHUS [0 ABYX.

Onepauyus:
(i) If SREG(s) = 0 then PC <—PC + k +1, else PC <—PC +1

Cunrakcmc OnepaHabi: CyeTunk nporpamm:
(i) BRBC s, k 0<s<7,-64<k<+t63 PC<—PC+k+1
PC <—PC + 1,

€Cnu yCroBus He cobniopeHsl

16-paspsagHbii KOA onepauuu:

111 01kk kkkk | ksss |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:
cpi r20, 5 ;CpaBHMTb r20 CO 3HaueHMeM 5
brbc 1,noteq ;lleperttyt ecomt rar HyJid ouyileH
noteq: nop ;[lepen Ty Mo Ha3HAYEHMIO ([TyCTas onepaLys)

Cnoe: 1 (2 6aitra)

Linknos: 1 ecnn ycnosus He cobniofeHs!
2 npu COBNIOAEHMM NPABUIbHBIX YCIOBMMA




ATMEL KTL-MK

BRBS - Branch if Bit in SREG is Set-
MepeiT ecnu 6MT B perucrpe CTaryca yCTAQHOBJEH

Onucaxme:

YCROBHbIN OTHOCHTENBHBIN Nepexof. TecTMpyeTcs oamH u3 BUTOB PerncTpa CTaTyca M, ecnm
BUT YCTAHOBAEH, BLIMOMHAETCA NEPEXOA OTHOCUTENBHO COCTOAHMS CHETYMKA Mporpamm. JaHHas
KOMAHAQ BLIMOMHAET Nepexof B MOBOM HAMPABAEHWUM OTHOCUTENbHO COCTOSHMA CHETHYMKA
nporpamm (PC-64 < nasHadenne < PC+63). MapameTp k senseTca cMelLeHnem OTHOCUTENBHO
COCTOSIHMA CHETUMKA MPOrPAMM M MPEACTaBAEH B GOPME AOMOMHEHUS [0 ABYX.

Onepauyus:
(i) If SREG(s) = 1 then PC <—PC + k +1, else PC <=PC +1

Cunrtakcmnc OnepaHabi: CyeTurk nporpamm:
(i) BRBS s, k 0<s<7,-64<k<+63 PC<-PC+k+1
PC <~PC + 1,

€Crnu yCrnoBuMs He COBNIoAeHs

16-paspsagHbii KOA onepauum:

1111 00kk kkkk | ksss |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
bst r0, 3 ;Barpysurb T 6uroM 3 perncTpa r0
brbs 6,bitset ;lleperitnt ecomt OuT T yCTAHOBJIEH
bitset: nop ;TlepeliTy MO HaBHAYEHMIO ([yCTas onepauys)

Cnos: 1 (2 6arira)

Linknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu COBNIOAEHMM NPABUIBbHBIX YCIOBMA
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KTL-MK

BRCC - Branch if Carry Cleared-
Mepentn ecnu ¢pnar nepeHoca OuUMLLEH

Onucanme:

YcnoBHbI OTHOCHTENBHBIN Nepexoa. Tectupyetca 6ut dnara neperoca (C) pernctpa craryca
M, €CM BUT OYMLLEH, BLINOMHAETC NEPEXOf OTHOCUTENbHO COCTOSHMS CHETYMKA MPOrPAMM.
HanHas KomaHaa BeINOMHAET nepexon B MoBOM HAMPABAEHWUM OTHOCUTENBHO COCTOAHMS
cyetumka nporpamm (PC-64 < nasnauenne < PC+63). Mapametp k senaetca  cmewerrem
OTHOCMTENBHO COCTOSIHMA CHETYMKA MPOrPaMM M MpeacTasneH B dbopme AONONHEHUS A0
neyx. (Komanpa skeueanentHa BRBC 0k).

Onepauyus:
(i) It C= 0 then PC<—PC + k +1, else PC<—PC +1

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
(i BRCC k -64 <k <+63 PC<—PC+ k + 1
PC<-PC + 1,

€Cru yCrnoBums He COBIIoAEH

16-paspsagHbiii KOA onepauuu:

1111 01kk kkkk [ k000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

[Mpumep:
add r22, r23 ; Cnoxutb r23 c r22
brce nocarry ;  [lepeliTyt ecym NEPEHOC OuyIleH
nocarry: nop ;7 TleperTy Mo Ha3HaueHM (MyCTas onepauys)

Cros: 1 (2 6aiita)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu cobmoaeHun NPaBMIbHBIX YCIOBMIA
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ATMEL KTL-MK

BRCS - Branch if Carry Set-
Mepentn ecnu ¢nar nepeHoca yCTAHOBNEH

Onucaxme:

YCnoBHeI OTHOCUTENbHLI Nepexop. Tectupyetca 6ut dnara neperoca (C) pernctpa cratyca
W, €CNn BUT YCTAHOBMEH, BLINOMHAETCA NEPexos] OTHOCUTENbHO COCTOSHMA CYETUMKA MPOMPAMM.
[laHHas KOMaHAQ BHINONHSET nepexos B NI0GOM HAMPABIEHMM OTHOCMTENBHO COCTOSHMSA
cuetunka nporpamm (PC-64 < nasmHauerne < PC+63). Mapametp k sensetca cmeweHmnem
OTHOCHTENBHO COCTOSIHMS CYETYMKA MPOrPAMM M NPEACTaBfeH B GOpMEe AOMOMHEHUS [0
neyx. (Komanpa skemeanentHa BRBS 0 k).

Onepauyus:
(i) If C=1 then PC<—PC + k +1, else PC<—PC +1

Curtakeuc OnepaHabi: CyeTunk _nporpamm:
(i) BRCS k -64 <k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cn1 yCroBus He cobniofeHs

16-paspsagHbii KOA onepauum:

1111 00kk kkkk | k000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
cpi 26, $56 ; CpaBHMTBL r26 c $56
brcs carry ; llepeliTy ecy NepeHOC yCTaHOBJIEH
carry: nop ; llepeiT Mo HazHaUeHMO (IIyCTas Onepalys)

Cnos: 1 (2 6arira)

Linknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu COBNIOAEHMM NPABUIBbHBIX YCIOBMA
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KTL-MK

BREQ - Branch if Equal- MNMepeiitn ecnu pasHo

Onucanme:

YCnoBHbI OTHOCKTENbHBIM Nepexop. TecTupyeTca 6uT dnara Hyneesoro 3HadeHus (Z) peructpa
CTATYCA M, €Cnn BUT YyCTAHOBINEH, BBINOSIHAETCA NEPEXOL OTHOCUTENbHO COCTOAHMA CHETHYMKA
nporpamm. Ecnm KOMQHOQ BBINOMHAETCS HENOCPEACTBEHHO NOCNE BHINONHEHMs NOBON 13
komaHpn CP, CPI, SUB unu SUBI nepexon npousonaer ecnm, 1 TONbKO €CNM, ABOMYHOE HMCIIO,
CO 3HOKOM Mrn 6e3 3HaKa, NpeacTasneHHoe B Rd, SKBMBANEHTHO ABOMYHOMY YMCITY, CO 3HOKOM
unu 6es 3Haka, npeacrtasneHHomy B Rr. [JaHHas komaHaa BbINOMHAET nepexon B Mobom
HAMPOBEHNM OTHOCUTENBHO COCTOAHMS cieTunka nporpamm (PC-64 < HasHauerune < PC+63).
Mapametp k sBnseTcs cMelweHMem OTHOCUTENBHO COCTOSIHMA CYETYMKA MPOTPAMM U
npeactaened B dopme pononHenns no asyx. (Komanaa skemeanentHa BRBS 1 k).

Onepauyus:
(i) 1f Rd =Rr(Z=1)then PC<—PC + k +1, else PC<—PC +1

Cunrakcmc OnepaHabi: CyeTunk _nporpamm:
i BREQ k -64 < k <+63 PC<—PC + k + 1
) PC<PC + 1,

€Cru yCroBms He COBIIOAEHS

16-paspsagHbiii KOA onepauumu:

111 00kk kkkk | kool |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

@® rl, r0 ; CpaBHMTB permcTpel rl u r0

breq equal ; llepelTyt ecim COmepHMOe PETVCTPOR COBIALAET
equal: nop ; llepenTyi O HazHAUEHMIO (IIyCTas onepaLys)

Cnoeg: 1 (2 6aitra)

Linknos: 1 ecnu ycnosus He cobniofgeHs!
2 npu COBNIOAEHMM NPABUIbHBIX YCIOBMMA

185




ATMEL KTL-MK

BRGE - Branch if Greater or Equal (Signed)-
Mepeiitu ecnu 6onblwe unM paBHO (C yuyeTom 3HAKA)

Onucaxme:

YcnoBHbI OTHOCKTENBHBIM Nepexon. Tectupyetcs 6ut dnara sHaka (S) perctpa craryca u,
ecnn BUT OUMLLIEH, BBLINOMHAETCS MEPEXOA OTHOCMTENbHO COCTOSIHMS CYETYMKA MPOrPAMM.
Ecnm koMaHAQ BLINOMHAETCS HEMOCPEACTBEHHO nocne BhinonHeHus moboit u3 komang CP,
CPI, SUB unu SUBI nepexon npousonaeT eciu, 1 TONbKO €C/U, ABOMYHOE YMCIO, CO 3HOKOM
npeacrasnerHoe B Rd, 6onblwe MM 3KBMBANEHTHO [ABOMYHOMY YMCAY CO 3HAKOM,
npeacrasneHHomy B Rr. [laHHas komaHga sbinonHseT nepexog B M0H6OM HANPABREHMM
OTHOCUTENBHO COCTOAHUA cueTumnka nporpamm (PC-64 < HasHauenne < PC+63). TMapametp
k sBRseTCA CMeLeHMeM OTHOCMTENbHO COCTOSHMA CYETYMKA MPOTPAMM M MPEACTABIEH B
dopme pononHenms po asyx. (Komanaa skemsanentna BRBC 4 k).

Onepauyus:
() ¥ Rd =Rr (N®V = 0)then PC<—PC + k +1, else PC<—PC +1

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) BRGE k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cn1 yCroBus He cobniofeHs

16-paspsagHbiii KOA onepauum:

117 01kk kkkk | k100 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:

@® rll, rl2 ; CpaBHMTB permcTpel rll m rl2

brge greateq ; lNepentyt ecot rll >= rl2 (co 3HAKOM)
greateq: nop ; lleperiTy IO Ha3HAUEHVIO (IIyCTas orepaLys)

Cnos: 1 (2 6arira)

Linknoe: 1 eciu ycnosws He cobniogeHs!
2 npu COBNIOAEHMM NPABMUIbHBIX YCIIOBMMA
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KTL-MK

BRHC - Branch if Half Carry Flag is Cleared -
Mepentn ecnu ¢nar nonynepeHoca oO4YMLLEH

OnucaHue:

YCnoBHbI OTHOCUTENbHBIM Nepexon. Tectupyetcs 6ut dnara nonyneperoca (H) permcrpa
CTATYyCa M, €cnn BUT OUMLLEH, BBLINOMHAETCS NEPExXOl OTHOCUTENbHO COCTOAHMS CYETUMKA
nporpamm. [JOHHOS KOMAHAQ BLIMOAHSET Nepexof B MoBOM HANPABAEHUM OTHOCHMTENbHO
coctosHua cuetumka nporpamm (PC-64 < HasHadenne < PC+63). Mapametp k ssnaetca
CMEeLEHNEM OTHOCUTENTbHO COCTOSIHMS CYETYMKA MPOrPaMM W npeactasneH B dbopme
pononterus no asyx. (Komanpa skeusanentna BRBC 5,k).

Onepauyus:
(i) ¥ H =0 then PC<—PC + k +1, else PC<—PC +1

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
(i BRHC k -64 < k <+63 PC<—PC+ k + 1
PC<—PC + 1,

€Cru yCrnoBums He COBIIoAEH

16-paspsagHbiii KOA onepauuu:

111 01kk kkkk | k101 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \% N z C

[Mpumep:
brhc hclear ; lleperttyt ecym duar noJiyrepeHoca OUMIEH
hclear: nop ; lleperTyt 0 HazHAuUEHMIO (IIycTas onepaLys)

Cnoeg: 1 (2 6aitra)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu coBRIOAEHMM NPABMIILHBIX YCIIOBMIA
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ATMEL KTL-MK

BRHS - Branch if Half Carry Flag is Set-
Mepentn ecnu dnar nonynepeHoca yCTAHOBMNEH

Onucaxme:

YCnoBHbI OTHOCUTENbHLI Nepexod. TectupyeTca GuT dnara nonynepeHoca (H) pernctpa
CTATYCA W, €M GUT YCTAHOBIEH, BLIMONHAETCA Nepexoy, OTHOCUTENbHO COCTOSIHUS CYETHYMKA
nporpamm. [laHHAS KOMAHAG BLINOAHSET nepexon B NOGOM  HAMPOBNEHUM OTHOCHTENbHO
coctosHua cyetumka nporpamm (PC-64 < nasHauenne < PC+63). Mapametp k sensetcs
CMELLIEHUEM OTHOCUTENbHO COCTOSHMS CYETYMKA MPOTrPAMM M NpeacTasneH B dbopme
npononHenus ao asyx. (Komanaa skemsaneqtHa BRBS 5,k).

Onepauus:
(i) IFH =1 then PC<—PC + k +1, else PC<—PC +1

Curtakeuc OnepaHabi: CyeTunk _nporpamm:
(i) BRHS k -64 <k <+63 PC<—PC + k + 1
PC<-PC + 1,

€Cnu yCroBus He cobniofeHs

16-paspsagHbiii KOA onepauum:

1111 00kk kkkk | k101 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
brhs hset ; llepeiT ecy Gnar MoJyrepeHoca yCTaHOBJIEH
hset: nop ; llepeliTy 1O HazHAUEHMIO (MyCcTas Oonepalys)

Cnos: 1 (2 6arira)

Linknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu COBNIOAEHMM NPABUIBbHBIX YCIOBMA




KTL-MK

BRID - Branch if Global Interrupt is Disabled -
Mepeitv ecnu rmo6anbHoe npepbiBAHUE 3AMNpPeLLeHO

Onucanme:

YCnoBHbIH OTHOCUTENbHBIM Nepexon. Tectupyetcs 6ut dnara mobansHoro npepsisarus (I)
PerMcTpa CTaTyca M, eciu 6uT cOPOLLEH, BHINOMHAETCA NEPexoa OTHOCUTENbHO COCTOAHMA
cueTymka nporpamm. [JaHHOA KOMAHAQ BLINOMHAET Nepexod B NMoBOM HANPABAEHMM
OTHOCHTENBHO COCTOAHMs cueTunka nporpamm (PC-64 < nasnauenne < PC+63). Mapametp k
ABNAETCH CMELLEHNEM OTHOCUTENBHO COCTOAHUA CHETUMKA MPOrPAMM U MPeACTaBneH B Gopme
pononterus no asyx. (Komanpa skeusanentna BRBC 7 k).

Onepauyus:
(i) 11 =0 then PC<—PC + k +1, else PC<—PC +1

Cuntakcmc OnepaHabi: CyeTunk _nporpamm:
0] BRID k 64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cru yCroBms He COBIIOAEHS

16-paspsagHbiii KOA onepauumu:

111 01kk kkkk | k1|

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
brid intdis ; TlepenTy ecy TyI00aJIbHOE NMPEPHBAHNVE 3alPELEeHO
intdis: nop ; lleperTyi 0 HazHAuUEHMIO (IIycTas onepaLys)

Cnoe: 1 (2 6aitra)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu coBRIOAEHMM NPABMIIbHBIX YCIIOBMIA
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ATMEL KTL-MK

BRIE - Branch if Global Interrupt is Enabled -
Mepeitn ecnu rno6anbHoe MpepbIBAHUE PA3PELLEHO

Onucanue:

YCnoBHbIM OTHOCKTENbHLIM Nepexon. Tectupyetcs 6ut dnara mobansHoro npepbisanms (I)
PEerucTpa CTaTyca 1, eciim GUT YCTAHOBMEH, BLINOMHAETCS NEPEXOR OTHOCUTENBHO COCTOSIHUA
cyetynka nporpamm. LaHHOS KOMOHAQ BLINOMHAET Mepexon B f0OOM HAMNPABNEHWM
OTHOCUTENBHO COCTOsIHUA cueTunka nporpamm (PCé4<nasHauenne<PC+63). Mapametp k
ABNAETCA CMELLLEHMEM OTHOCUTENBHO COCTOSIHMS CYETUMKA NMPOTPAMM W MPEACTABNEH B dopme
nononHerus 0o asyx. (Komanaa skemsaneHtHa BRBS 7 k).

Onepauyus:
(i) 1f1="1then PC<—PC + k +1, else PC<—PC +1

CunHTakcmc OnepaHgbi: CyeTunk Nporpamm:
(i) BRIE k -64 < k <+63 PC<—PC + k + 1

PC<PC +1,

ecnn ycrnoBua He CO6J'IIOJJ,eHbI

16-pa3pspgHbiii KOp onepauuvm:

111 00kk kkkk | k|

ByneBbl Buipa)xeHus peructpa craryca (SREG)

Mpumep:
brie inten ; llepentTyt ecym Ty00aJlbHOE MPEPEBaHME PaBPELEHO
inten: nop ;TleperiTy MO HasHAUeHyHo (IycTas Olepalys)

Cnos: 1 (2 6amra)

lnuknos: 1 ecnu ycnosus He cobniogeHs
2 npu COBMOAEHUU MPABUIBHLIX YCIOBMI
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KTL-MK

BRLO - Branch if Lower (Unsigned) -
Mepeiitn ecnu meHblie (6e3 3Haka)

Onucanue:

YcnoBHbI OTHOCHTENBHBIN Nepexoa. Tectupyetca 6ut dnara neperoca (C) pernctpa craryca
1, €CIIM BUT YCTAHOBNEH, BLINOMHAETCA MEPEXOf OTHOCUTENBHO COCTOSHUA CHETHMKA MPOTPAMM.
. Ecnn koMaHaa BLINORHAETCA HEMOCPEACTBEHHO nocne BhinonHeHus noboi us komang CP,
CPI, SUB wnu SUBI nepexon npousonaeT ecnm, u TONbko eCiiu, ABOMYHOE YMcro 6es 3HaKa,
npeactaeneHHoe B Rd, menbLue asounuHoro uncna 6es 3Haka, npeactasneHHoro B Rr [lanHas
KOMOHAQ BHINONHAET Nepexof B MOOOM HAMNPABAEHUM OTHOCUTENbHO COCTOSHMA CYETUMKA
nporpamm (PC-64<HasHauerne<PC+63). MapameTp k aBnsetca cmeweHMem OTHOCUTENBHO
COCTOSIHMA CYETYMKA MPOrPAMM M npepcTasneH B Gopme aononHenus no asyx. (Komawpa

skeusaneHTHa BRBS 0,k).

Onepauyus:

(i) 1fRd <Rr(C=1)then PC<—PC + k +1, else PC<—PC +1

Cunrakcmc OnepaHabi: CyeTunk _nporpamm:
0] BRLO k 64 <k <+63 PC<—PC + k + 1

16-paspsagHbii KOA onepauuu:

PC<—PC + 1,

€Cru yCrnoBuMs He COBIIoAEHS

1111 00kk

kkkk | k000 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

| T H S \% N VA C
. t-fr-r-fr-r-rr-1-]
[Mpumep:

eor rl9, rl9 ; Ouctuts rl9
loop: inc rl9 ; YBeqmunTh Ha 1 rl9

cpi rl9, $10
brlo loop

Cnoe: 1 (2 6aitra)

7
i

7

; CpaBHuTh r19 ¢ $10
; Teperty ecii r19 < $10 (Ge3 3Haxa)

BEDITV U3 NIeTy (IMycTas onepaLys)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu coBRIOAEHMM NPABMIIBHBIX YCIIOBMIA
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ATMEL KTL-MK

BRLT - Branch if Less Then (Signed) -
MepeiT ecnn MeHbLUE YeM (CO 3HAKOM)

Onucaxme:

YcnoBHbI OTHOCKTENBHBIM Nepexon. Tectupyetcs 6ut dnara sHaka (S) perctpa craryca u,
ecnm BUT YCTAHOBIEH, BLINOMHAETCA NEPEXOf OTHOCHTENLHO COCTOSIHMA CHETYMKA MPOrPAMM.
Ecnn koMaHAQ BLINOMHAETCS HEMOCPEACTBEHHO nocne BhinonHeHus moboit u3 komang CP,
CPI, SUB mnu SUBI nepexon npousonaer eciu, 1 TOMbkO €C/1, ABOMYHOE YUCIIO CO 3HAKOM,
npeacTasneHHoe B Rd, MeHblie ABOMYHOrO YMCNa CO 3HAKOM, NpeacTasnerHoro B Rr. [lanHas
KOMAHAQ BLINOMHAET NEepexof B NOBOM HANPABAEHUU OTHOCUTENbHO COCTOSIHWS CHETHYMKA
nporpamm (PC-64<nasnauenne<PC+63). Mapametp k aBngetca cmelleHmem OTHOCUTENbHO
COCTOSHUA CHETUMKO MPOTPAMM M npeacTasneH 8 dopme gononHeHus no asyx. (Komanaa
skeusaneHTHa BRBS 4 k).

Onepauyus:
() R <Rr (N®V = 1)then PC<—PC + k +1, else PC<—PC +1

CunTakemc OnepaHabi: CueTunk Nporpamm:
(i) BRLT k -64 < k <+63 PC<PC + k + 1
PC<—PC + 1,

€Cn yCroBus He CcobniofeHs

16-paspsagHbii KOA onepauum:

1111 00kk kkkk | k100 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
@® rle, rl ; CpaBHMTB rl6 c rl
brlt less ; Tepenty ecm r16 < rl (co 3HaAKOM)
less nop ; lleperiTv IO Ha3HAUEHVIO (IIyCTas orepalys)

Cnos: 1 (2 6arira)

Linknoe: 1 ecru ycnosws He cobniogeHs!
2 npu COBNIOAEHMM NPABUIbHBIX YCIIOBMMA
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KTL-MK

BRMI - Branch if Minus - Mepeiitu ecnu munyc

Onucanme:

YCnOBHBI OTHOCUTENBHBIN NEpexoa. Tectupyetca 6ut dnara otpuuatensHoro sHadenms (N)
PErMcTpa CTaTyCa U, €Ciu BUT YCTAHOBIEH, BLINOMHAETCS NEPEXOL OTHOCUTENbHO COCTOAHMS
cuetunka nporpamm. [oHHOS KOMQHAQ BLINOMHAET Nepexon B MOOOM HANPABNEHUM
OTHOCHTENBHO COCTORAHMS cueTunka nporpamm (PCé4<nasnauenne<PC+63). Mapametp k
ABNAETCH CMELLEHUEM OTHOCUTENBHO COCTOSIHMSA CYETUMKA NMPOrPAMM M MPEACTABNEH B popMme
pononHeHus 1o asyx. (Komanpa skemsaneqtHa BRBS r, k).

Onepauyus:
(i) ¥ N =1 then PC<—PC + k +1, else PC<—PC +1

CuHTakemc OnepaHabi: CueTunk Nporpamm:
(i BRMI k -64 < k <+63 PC<—PC+ k+ 1
PC<—PC + 1,

€Cru yCroBuMs He COBMIOAEH

16-paspsagHbii KOA onepauuu:

111 00kk kkkk [ ko0 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

subi rl8, 4 ; BeruecTh 4 m3 rl8

brmi negative ; llepenTt ecym pes3ysbTaT OTPULIATEIIbHEM
negative: nop ; IlepenTy o HazHAUeHMo (IIycTas onepaLys)

Cnoe: 1 (2 6aitra)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu cobnoaeHnn NPaBMIbHBIX YCIOBMIA
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ATMEL KTL-MK

BRNE - Branch if Not Equal- MNepeiitn ecnn He pasHO

Onucaxme:

YCnoBHbI OTHOCUTENBHBIN Nepexop. TecTupyeTtca 6uT dnara Hynesoro sHadenus (Z) peructpa
CTATYyCa U, €Cu BUT OYMLLEH, BBINOSHAETCS MEPEXOfA OTHOCUTENbHO COCTOAHMA CHETUMKA
nporpamm. Ecriv KOMQHAQ BLINOMHAETCS HENOCPEACTBEHHO MOCHE BLIMOMHEHMA MOBON U3
komarg CP, CPI, SUB mnu SUBI nepexoa npousonaer eciu, 1 TONbKO €Ciu, ABOMYHOE YUCTIO CO
3HOKOM M 6e3 3Haka, NpeacTasneHHoe B Rd, He pasHO OBOMYHOMY YMCITY CO 3HOKOM MK
6e3 3Haka, npeactasneHHomy B Rr [JaHHas kOoMaHaoa BbinonHseT nepexof B no6om
HAMNPABAEHUM OTHOCMTENLHO COCTOAHMA cueTdmka nporpamm (PC-64<nasnauenne<PC+63).
Mapametp k saBnsetca cmewleHMEemM OTHOCUTENBHO COCTOSHMSI CYHETYMKA MPOrPAMM M
npeactaeneH 8 popme pononHeHus o asyx. (Komanpa skeusanentHa BRBC 1 k).

Onepauyus:
(i) If Rd #Rr (Z = 0) then PC<- PC + k +1, else PC<—PC +1

CunTakemc OnepaHabi: CueTunk Nporpamm:
(i) BRNE k -64 < k <+63 PC<—PC + k + 1
PC<-PC + 1,

€Cn yCroBus He CcobniofeHs

16-paspsagHbii KOA onepauum:

111 01kk kkkk | koot |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
eor r27, r27 ; Oumctuts r27
loop: inc 27 ; YBermumTh Ha 1 r27
cpi r27, 5 ; CpaBHMTBb r27 C 5
brne loop ; llepenty ecim r27 <> 5
nop ; BemiTy 13 neTum (IIycTas onepalys)

Cnos: 1 (2 6arira)

Linknoe: 1 ecru ycnosws He cobniogeHs!
2 npu COBNIOAEHUM NPABMUIbHBIX YCIIOBMMA
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KTL-MK

BRPL - Branch if Plus- Mepeitm ecnu nnioc

Onucanue:

YCnOBHBI OTHOCUTENBHBIN NEpexoa. Tectupyetca 6ut dnara otpuuatensHoro sHadenms (N)
perncTpa CTaTyca U, ecim GUT OYMLLEH, BLINOMHAETCA MEPEXOL OTHOCMTENBHO COCTOSHMS
cyeTumnka nporpamm. LaHHASA KOMAHAQ BHIMOAHAET Nepexof B NoOOM HANPABREHMM
OTHOCHTENBHO COCTOAHMs cueTunka nporpamm (PC-64 < nasnauenne < PC+63). Mapametp k
ABNAETCA CMELLIEHMEM OTHOCUTENLHO COCTOAHMS CHETUMKA MPOTPAMM M NPEACTABNEH B Gopme
pononterus o asyx. (Komanpa skeusaneqTtna BRBC 2k).

Onepauyus:

(i) 1N =0 then PC<—PC + k +1, else PC<—PC +1

Cuntakemc OnepaHabi: CyeTunk _nporpamm:
0] BRPL k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

16-paspsagHbii KOA onepauuu:

€Cru yCroBuMs He COBMIOAEH

1111 0Tkk

kkkk | ko010 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
subi r26, $50
brpl positive
positive: nop

Cnoe: 1 (2 6aitra)

i

7

’

; BeraecTb $50 m3 r26
; Tleperitut ecomt r26 TIOJIOXMTETIEH

[lepelTy MO Ha3HAUEHMO (MycTas onepauys)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu coBRIOAEHMM NPABMIIbHBIX YCIIOBMIA
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ATMEL KTL-MK

BRSH - Branch if Same or Higher (Unsigned) -
Mepeiitv ecnu pasHo unu 6onbue (6e3 3Haka)

Onucaxme:

YcnoBHbIl OTHOCUTENBHBIN Nepexoa. Tectupyetcs 6ut dnara nepexopa (C) permctpa cratyca
M, €CIM BUT OUMLLEH, BLINOMHAETCA MEPEXOd OTHOCMTENbHO COCTOSHUA CHETYMKA MPOTPAMM.
Ecnn koMaHAQ BLINOMHAETCS HEMOCPEACTBEHHO nocne BhinonHeHus moboit u3 komang CP,
CPI, SUB unu SUBI nepexoa npounsoineT ecnm, 1 TONbkO €Ciu, ABOMYHOE Yncro 6es 3Haka,
npepcrasneHHoe B Rd, Gonbliue v paBHO ABOMYHOMY uYmcily 6e3 3HAKA, NPEeACTABIEHHOMY
B8 Rr [laHHas KoMaHaQ BLINOAHAET nepexon B MobOM HAMPABAEHMM OTHOCUTENBHO COCTOAHMA
cyetunka nporpamm (PC-64<Hasnadenne<PC+63). Mapametp k sensetcs cmewennem
OTHOCUTENBHO COCTOSHWS CHETYMKA MPOrPAMM M MpeacTasneH B dbopme AONOMHEHUS [0
neyx. (Komanna skeusanentHa BRBC 0,k).

Onepauyus:
() ¥ Rd>Rr(C=0)then PC<—PC + k +1, else PC<—PC +1

Curtakeuc OnepaHabi: CyeTunk _nporpamm:
(i) BRSH k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cnu yCroBus He cobniofeHs

16-paspsagHbiii KOA onepauum:

1111 01kk kkk | k000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:

subi rl9, 4 ; BeruecTs 4 m3 rl9

brsh highsm ; llepenty ecim r2 >= 4 (Ge3 3HaKa)
highsm: nop ; lleperiTy IO Ha3HaUeHVIO (IIyCTas onepalys)

Cnos: 1 (2 6arira)

Linknoe: 1 ecru ycnosws He cobniogeHs!
2 npu COBNIOAEHMM NPABMUIbHBIX YCIIOBMMA
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KTL-MK

BRTC - Branch if T Flag is Cleared -
Mepenttu ecnu ¢nar T oumweH

Onucanme:

YcnoBHbI OTHOCHTENBHBIM Nepexop. Tectnpyetcs 6ut dnara nepecsinku (T) peructpa craryca
M, €Cn1 BUT OYMLLEH, BLINOMHAETC NEPEXOf OTHOCUTENbHO COCTOSHMS CHETYMKA MPOrPAMM.
ﬂOHHOﬂ KOMQHAA BbLIMONHAET Nnepexon B J'IIO6OM HANPABNEHUN OTHOCUTENBHO COCTOAHUA
cuetunka nporpamm (PC-64<nasHauenne<PC+63). Mapametp k asnsetca cmeweHnem
OTHOCMUTENBHO COCTOSHMA CHETYMKA NMPOTPAMM M NpeactasneH B GopMe AOMONHEeHUa [0
neyx. (Komanpa skeueanentHa BRBC 6 k).

Onepauyus:
(i) ¥ T =0 then PC<—PC + k +1, else PC<—PC +1

CuHTakemc OnepaHabi: CueTunk nporpamm:
0] BRTC k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cru yCrnoBums He COBMIOAEHS

16-paspsagHbiii KOA onepauumu:

1111 07Tkk kkkk | k1o |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
bst r3, 5 ; Coxpaumtb 6ut 5 permcTpa r3 Bo Qnare T
brtc tclear ; llepeliTyt ecy 3TOT OUT OuyIleH

tclear: nop ; lleperiTy O Ha3HAUEHVO (IIyCTas ornepaLys)

Cnoeg: 1 (2 6aitra)

Lnknos: 1 ecnu ycnoswms He cobnioaeHs
2 npu coBRIOAEHMM NPABMIILHBIX YCIIOBMIA
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ATMEL KTL-MK

BRTS - Branch if T Flag is Set -
Mepentn ecnu ¢nar T ycraHoBneH

Onucaxme:

YCnoBHeI OTHOCUTENbHLI Nepexos. TecTupyeTca 6uT dnara nepecsinku (T) peructpa cratyca
W, €Cin BUT YCTAHOBAEH, BLINOSHASTCA NEPexos OTHOCUTENBHO COCTOSHMS CHETUMKA MPOTPAMM.
[laHHas KOMAHAQ BHINOAHAET Nepexon B NIOGOM HAMPABAEHUM OTHOCUTENLHO COCTOAHMS
cyetunka nporpamm (PC-64<Hasnadenne<PC+63). Mapametp k sensetcs cmewennem
OTHOCMTENbHO COCTOSIHUS CYETYMKA MPOTPAMM M NpeacTaeneH B GOpMe AOMOMHEHM A0
neyx. (Komanaa skeusaneqtHa BRBC 6 k).

Onepauyus:
(i) IfT=1then PC<—PC + k +1, else PC<—PC +1

Curtakeuc OnepaHabi: CyeTunk _nporpamm:
(i) BRTS k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cn1 yCroBus He cobniofeHs

16-paspsagHbii KOA onepauum:

1117 00kk kkkk | k110 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \% N YA C

[Mpumep:
bst r3, 5 ; CoxpauuTb 6uT 5 permcTpa r3 Bo Qnare T
brts tset ; llepeiT ecyt 3TOT OUT yCTaHOBJIEH

tset: nop ; lleperiTy IO Ha3HAUEHVIO (IIyCTas orepaLys)

Cnos: 1 (2 6arira)

Linknoe: 1 eciu ycnosus He cobniogeHs!
2 npu COBNIOAEHMM NPABMUIbHBIX YCIIOBMMA
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KTL-MK

BRVC - Branch if Overflow Cleared-
MepenTn ecnu nepenosiHEeHUEe OYMLLEHO

OnucaHue:

YCnoBHbI OTHOCUTENBHBIN Nepexon. Tectupyetcs 6ut dnara nepenonHenuns (V) perncrpa
CTATYyCa M, €cnn BUT OUMLLEH, BBLINOMHAETCS NEPExXOl OTHOCUTENbHO COCTOAHMS CYETUMKA
nporpamm. [JOHHOS KOMAHAQ BLIMOAHSET Nepexof B MoBOM HANPABAEHUM OTHOCHMTENbHO
coctosHua cuetunka nporpamm (PC-64<HasHauenne<PC+63). Mapametp k asnaetca
CMEeLEHNEM OTHOCUTENTbHO COCTOSIHMS CYETYMKA MPOrPaMM W npeactasneH B dbopme
pononterus o asyx. (Komanpa skeusanentna BRBC 3 k).

Onepauyus:
(i) ¥V =0 then PC<—PC + k +1, else PC<—PC +1

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
(i BRVC k -64 < k s+63 PC<—PC+ k + 1
PC<—PC + 1,

€Cru yCrnoBums He COBIIoAEH

16-paspsagHbiii KOA onepauuu:

1111 0Tkk kkkk | ko1 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:
add r3, r4 ; Cnoxmute r4 ¢ r3
brvc noover ; llepeliTit ecom HET NEPENOJHEHNS
noover: nop ; lleperiTyt O Ha3HAUEHVIO (IIyCTas ornepalys)

Cnoe: 1 (2 6aitra)

Linknos: 1 ecnu ycnosus He cobniofgeHs!
2 npu COBNIOAEHMM NPABUIbHBIX YCIOBMMA
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ATMEL KTL-MK

BRVS - Branch if Overflow Set -
Mepeitv ecnu nepenonHeHue YCTAHOBJIEHO

Onucaxme:

YCnoBHbIN OTHOCUTENBHBIN Nepexoa. Tectupyetca 6ut dnara nepenonHenuns (V) permcrpa
CTaTyca 1, ecnu 6UT YCTAHOBAEH, BLINOMHAETCA NePEXOf, OTHOCUTENBHO COCTOSHMA CHETYMKA
nporpamm. [laHHOs KOMAHAQ BLINOMHAET nepexon B MOBOM  HAMPABAEHUM OTHOCHTENbHO
coctoanusa cyetumnka nporpamm (PC-64<nasHauenne<PC+63). Mapametp k ssnaetcs
CMELLEHNEM OTHOCUTENbHO COCTOSHMA CYETYMKA MNPOrPaMM M npeactasneH B dbopme
pononHeHus 1o asyx. (Komanpa skemsaneqtHa BRBC 3 k).

Onepauyus:
(i) IfV=1then PC<—PC + k +1, else PC<—PC +1

Curtakeuc OnepaHabi: CyeTunk _nporpamm:
(i) BRVS k -64 < k <+63 PC<—PC + k + 1
PC<—PC + 1,

€Cn1 yCroBus He cobniofeHs

16-paspsagHbii KOA onepauum:

111 00kk kkkk | ko1 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
add r3, r4d ; Cnoxmur rd ¢ r3
brvs overfl ; llepeniTvi ecm eCThb NEPenoHeHre
overfl: nop ; lleperiTy IO Ha3HAUEHVIO (IIyCTas Orepalys)

Cnos: 1 (2 6arira)

Linknoe: 1 eciu ycnosus He cobniogeHs!
2 npu COBNIOAEHMM NPABMUIbHBIX YCIIOBMMA
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KTL-MK

BSET - Bit Set in SREG -
YcraHoButb 6uT B perucrtpe craryca (SREG)

Onucanue:
YcraHoeka opHOro ¢nara B perucrpe cratyca

Onepauyus:
(i) SREG(s)<—1

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
0] BSET s 0<s<7 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 1001 0100 Osss | 1000 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

|<=> | <=>| <=> | <=>| <=> | <=> | <=> | <=> |
I 1 ecm s = 7. B MHOM Cllydae He M3MEHSIeTCs
T: 1 ecnn s = 6: B MHOM CIy40€ HE M3MeHSeTCs
H: 1 ecm s = 5: B uHOM criydae He uameHsieTcs
S: 1 ecm s = 4: B UHOM Cllydae He U3MEHSIeTCs
V: 1 ecnn s = 3: B MHOM CIy40€ HE M3MEHSeTCs
N: 1 ecnn s = 2. B MHOM CIy40€ HE M3MEHAEeTCs
Z 1 ecm s = 1. B UHOM Criydae He U3MEeHsIeTCs
C 1 ecm s = 0: B MHOM Cly40e He M3MeHseTcs
[Mpumep:

bset 6 ; YcranouTh duiar T

bset 7 ; PaspemmTh NpepsBaHue

Cnoe: 1 (2 6aitra)

Upknos: 1

201




ATMEL

KTL-MK

BST - Bit Store from Bit in Register to T flag in SREG -
Mepenucarb 6ut u3s perucrpa Bo ¢nar T peructpa craryca (SREG)

Onucaxme:
Mepesanuce 6uta b us pernctpa Rd B dnar T pernctpa cratyca (SREG)

Onepauyus:
() T<—Rd(b)

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) BST Rd,b 0<d=<31,0<bs<7 PC<PC+1

16-paspsagHbii KOA onepauum:

| 1111 101d dddd |  xbbb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \ N YA C

[([=1 -1 -1 -1 T -1
T: 0 ecrn 61T b B Rd oumwieH: B uHOM cnyyae yctaHaenmsaetcs |
[Mpumep:
; KommposaTe 6T
bst rl, 2 ; CoxpauuTb 6uT 2 permcTpa rl Bo Qmare T
bld r0, 4 ; Barpysurs T B 6ur 4perncrpa rl

Cnos: 1 (2 6aitra)

Lnknos: 1
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CALL - Long Call to a Subroutine -

BbINONHUTL Al‘l"HHblﬁ BbI3OB NOANPOrpammbl

Onucanue:

Buisos nognporpammel M3 namatv nporpamm. Appec Bosspata (k komarpe nocne CALL)

coxpansetca B creke. (Cm. Taxke RCALL).

Onepauyus:

(i) PC<k Tlpubopsl ¢ 16-paspaaoHbIM CYETIMKOM MPOrPAMM, MAKCHMANBHBIA OGbEM

namatu nporpamm 128K,

(i) PC <k Tlpubopsl ¢ 22-paspagHbiM CYETIMKOM MPOrPAMM, MAKCHMAIbHBIN OGbEM

namati nporpamm 8M.

Cunrakcmc OnepaHabi:
(i CALL k 0 < k <64K
(ii) CALL k 0 <k <4M

32-paspsgHbiii KOA onepauum:

CyeTunk _nporpamm:

PC<—kSTACK<—PC + 2
SP<=SP-2, (2 6aitra, 16 6utos)

PC<—kSTACK<—PC + 2
SP<=SP-3, (3 6aiira, 22 6ura)

1001 010k kkkk

117k

kkkk kkkk kkkk

kkkk

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
mov rle, r0 ;
call check ;
nop ;
check: cpi rle, $42 H
breq error ;
ret ;
error: rimp error ;

Cros: 2 (4 6aitTa)

Liyknos: 4

Kommposats r0 B rl6
BersBaTe nommporpavMy
[lponosrxaTh (IMyCTas ornepaLys)

[[oOBEPUTH COIEPXUT JIM r16 3aIaHHOE 3HaUeHMue
[lepei Tyt eCiM CONEPXAT

BepHyTbCA 13 NOONPOIPAMMEL

BeckoHeuHada neTsa
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CBI - Clear Bit in 1/O Register -
Ouuctute 6T B peructpe 1/0

Onucaxme:
Ouuncrka onpegeneHHoro 6uta B pernctpe BBoaa,/eeisona. Komanaa pabotaet ¢ mnaguimmm
32 perncrpamu Beoaa/suioaa - agpeca ¢ 0 no 31.

Onepauyus:
(i) 1/O(P,bj«—0

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) CBI P,b 0<P<31,0<sb<s7 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 1000 PPPP | pbbb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

Mpumep:
cbi $12. 7 ; Oumctute 6ut 7 B Ilopre D

Cnos: 1 (2 6arira)

Uuknos: 2
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CBR - Clear Bits in Register -
Ouuctutb 6UTbI B perucrpe

Onucanue:

Ounctka onpegenenHbix 6utos pernctpa Rd. Buinonnsetcs nornueckoe AND mexay

conepxumbiM peructpa Rd 1 komnnemeHtom nocrosHHomn K

Onepauyus:
(i Rd<—Rd ® ($FF - K)

Cuntakcmc OnepaHabi: CuyeTunk _nporpamm:
) CBR RdK 16<d<31,0<K<255  PC<—PC + 1|

16-paspsagHbii KO onepauuu:
Cmotpu komarHay ANDI ¢ komnnementom K

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

L [-T -] <=0 ] <=[<]- |

S: N @V, Ina nposepok co 3HaKom

V: 0
Ouniuen

N: R7
YcraHaenAMBaeTcs ecnu B pesynstate ycranosneHd MSB, B uHom ciydae
ounLaeTcs

y 4 R7*R6*R5°R4*R3*R2*R1*R0
Ycranasnusaetcs ecnn pesynstat S00, B MHOM cnydae ouwiiaeTcs

R (PesynbtaT) cootsetctyeT Rd nocne BbInOnHEHMA KOMAHAI

[Mpumep:
cbr rl6, SFO ; OumcTuTh cTapursi HMOOI perncTpa rl6
cbr rl8, 1 ; OumcTuTh 6UT B rl8

Cnoeg: 1 (2 6aitra)

Upknos: 1
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CLC - Clear Carry Flag -
Ouuctutb ¢pnar nepeHoca B perucrpe craryca (SREG)

Onucaxme:
Ounctka dnara neperoca (C) 8 pernctpe cratyca (SREG)

Onepauyus:
(i C <0

CunTakemc OnepaHabi: CueTumnk Nporpamm:
(i) CLC None PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 0100 1000 [ 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

- - r-r-r-7r-7r-J1o|
C: 0
®nar nepeHoca oumLLeH
[Mpumep:
add r0, r0 ; Cnoxurs r0 ¢ cammm coboit
clc ; OumcTuTh Quiar nepeHoca

Cnos: 1 (2 6arira)

Lnknos: 1
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CLH - Clear Half Carry Flag -
Ouuctutb ¢pnar nonynepeHoca B perucrpe craryca (SREG)

Onucanme:
Ouncrka dnara nonyneperoca (H) 8 pernctpe cratyca (SREG)

Onepauus:
(i) H<—0

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i CLH None PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 1001 0100 1101 | 1000 |

ByneBbl BbipaXkeHus peructpa craryca (SREG)

- l-fofl-1-7T-7-7T-"9/]
H: 0

®nar nonynepeHoca oumLLeH
[Mpumep:

clh ; OuncTuTh Qrar noyrynepeHoca

Cnoe: 1 (2 6aitra)

Upknos: 1
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CLI - Clear Global Interrupt Flag -
Ouuctutb ¢nar rno6anbHOro npepbiBaHMs B peructpe craryca (SREG)

Onucaxme:
Ounctka dnara mobansHoro npepsiearus () 8 pernctpe crartyca (SREG)

Onepauyus:
(i [<—0

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) CL None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 11 | 1000 |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

of-rr-r-r-r-r-fr-}
H 0

®nar rmobanbHOro NPEPLIBAHUA OYULLEH
[Mpumep:

cli ; 3anpeTuTb NpepbBaHng

in rll, $16 ; Cumrats llopT B

sei ; PaspeumTb npepsBaHng

Cnos: 1 (2 6arira)

Lnknos: 1
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CLN - Clear Negative Flag -

Ouuctutb ¢pnar orpuuaTenbHOro 3HaueHus B peructpe craryca (SREG)

Onucanue:

Ounctka dnara otpuuarensHoro sHadenuna (N) 8 pernctpe cratyca (SREG)

Onepauyus:
] N<—0

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i CLN None PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 1001 0100 1010 | 1000 |

ByneBbl BbipaXkeHus peructpa craryca (SREG)

-l - -r-fTof-1-]
N: 0
®nar OTPULATENBHOrO 3HAYEHMS OUMLLIEH
[Mpumep:
add r2, r3 ; CroxuTs r3 ¢ r2
cln ; OunMCTUTH (bJ'IaI‘ OTPMUIATEJIBHOT'O SHAYEHMA

Cnoeg: 1 (2 6aitra)

Upknos: 1
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CLR - Clear Register- Ouuctutb perucrp

Onucaxme:
Oumncrka pernctpa. Komanpa sbinonHset Exclusive OR copepxumoro permctpa ¢ camum
cob60i. DTO NPUBOAMT K OYMCTKE BCEX OMTOB perucTpa

Onepauyus:
0 Rd<—Rd @ Rd

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(j  CLR Rd 0<d=<3l PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0010 01dd dddd | dddd |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

| T H S \Y N Z C
-l -] ofojo 1 ]-|
S: 0

Ounwien
V: 0

Ounwien
N: 0

Ounwien
Z: 1

YcranaenmesaeTca

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHws KOMaHAbI

[Mpumep:
clr rl8 ; OumcTuTb rl8

loop: inc rl8 ; YBemumTh Ha 1 rl8
cpi rl8, $50 ; CpaBuuTb r18 ¢ $50

brne loop
Cnos: 1 (2 6arira)

Lnknos: 1
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CLS - Clear Signed Flag -
Ouuctuts dnar 3Haka

Onucanme:
Ounctka dnara sHaka (S) 8 pernctpe cratyca (SREG).

Onepauyus:
] S<—0

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i CLS None PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 1001 0100 100 | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

- -rof-fr-7T-1-1
S: 0

Ounuwien
[Mpumep:

add r2, r3 ; Croxurb r3 ¢ r2

cls ; OumcTuTh Quiar 3Haka

Cnoe: 1 (2 6aitra)

Upknos: 1
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CLT - Clear T Flag -
Ouuctuts T dnar

Onucaxme:
Ounctka dnara nepecwinku (T) B peructpe craryca (SREG).

Onepauyus:
(i T<—0

CunTakemc OnepaHabi: CueTunk Nporpamm:
(i) CLT None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 1110 | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

Ounwien

[Mpumep:

clt ; Oumcture T ¢nar
Cnos: 1 (2 6arira)

Lnknos: 1
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CLV - Clear Overflow Flag -
Ouncrute ¢nar nepenonHeHus

Onucaxue:
Ounctka dnara nepenonterus (V) 8 pernctpe cratyca (SREG)/

Onepauyus:
] V<0

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i CLv None PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 1001 0100 1011 | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C
0

V: 0
Ouniuen
[Mpumep:
add r2, r3 ; Croxurb r3 C r2
clv ; OuwCcTuUTh Qrar NepenoyHeHrA

Cnoeg: 1 (2 6aitra)

Upknos: 1
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CLZ - Clear Zero Flag -
Oumuctutb dnar Hynesoro 3HA4YeHus

Onucaxme:
Ounctka dnara Hynesoro snauerus (Z) 8 pernctpe cratyca (SREG).

Onepauyus:
(i 7<—0

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) ClL.z None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 1001 | 1000 |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

- l-fr-fr-r-fr-fTof- |
y 4 0

Ounuien
[Mpumep:

add r2, r3 ; Croxurs r3 C r2

clz ; OUUCTUTH (bﬂaI‘ HYJIEBOT'O 3Ha4YeHUA

Cnos: 1 (2 6arira)

Lnknos: 1
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COM- One’s Complement -
BbINONHUTL AONOJIHEHME A0 eAUHMLbI

Onucanue:

KomaHaa BLINONHAET AOMOAHEHWEe [0 eamHMUbl (peannayeT oBpaTHbIM KOA) COAEepPXMMOro

pernctpa Rd.

Onepauyus:
0l Rd<—S$FF - Rd

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
0] COM Rd 0<d<3l PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 1001 010d dddd | 0000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S v N Z C
Ll-1-T <[]0 [<=][<=]1]

S: N @V, Ina nposepok co 3Hakom

V: 0
OuniueH

N: R7
YcraHaeaMBaeTcs ecnu B pesynstate yctanosned MSB, B uHom crydae
ounLaeTcs

y 4 Rd7 * Rd6 *Rd5 * Rd4 *Rd3 * Rd2 » Rd1 * RdO
Ycranaenmeaetca  ecnn pesynbtat SO0, B MHOM cnyyae ouuuiaeTcs
C: 1

YcraHosnen

R (Pesynstar) cootsercreyer Rd nocne BbiMONHEHWs KOMAHAbI

[Mpumep:
com r4d ;  BBINOJIHMTH HONOJIHEHME N0 eOVHMLE! rd
breq zero ; llepenTyt ecm HOJIb

Zero: nop ; IleperiTy MO Has3HAUEHMIO (IIyCTas Ornepalys)

Cnoe: 1 (2 6aitra)

Upknos: 1
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CP - Compare - CpaBHuTb

Onucaxme:

KomaHpa sbinonHser cpaeHeHune cogepxumoro apyx pervctpos Rd w Rr. Copepxumoe
PErNCTPOB He M3MeHseTcs. [1ocne 3Toi KOMAH[bl MOXHO BbIMOMHATL ODLIE YCIOBHbIE
nepexoas.

Onepauus:
(i) Rd - Rr

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) CP Rd,Rr 0<d=<31,0<r<31 PC<PC + 1

16-paspsagHbiii KOA onepauum:

| 0001 01rd dddd | |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \Y N YA

|- | - | <=>| <=>| <=> | <=> | <=> | <=> |

H:  Rd3eRr3+Rr3+R3+R3 ¢ Rd3
YcTaHABAMBAETCA eCiu eCTb 3aem M3 6uta 3, B MHOM Cydae OuMLLaeTcs
S: N® V, Ina nposepok co 3HaKom
V:  Rd7e Rd7 « R7+Rd7«Rr7R7
YcTaHaeAMBOETCA €Cnn B pesynbTaTe onepauum obpasyeTcs nepenonHeHue
AOMNOMHEHUA 0 [BYX, B MHOM Cllyyde OuMLLIaeTca
N: R7
YcranaenmBaeTcs ecnu B pesynstate yctanosneH MSB, B uHom cnyuae
ounaeTcs
Z: Rd7 Rr7+Rr7 R7+R7 Rd7
YcraHasnusaeTca  ecnn pesynbtat SO0, B MHOM Crydae ouuuiaeTcs
C: Rd7eRr7+Rr7eR7+R7 ¢ Rd7
YcraHaenmeaeTca ecnn abcomoTHoe 3HaueHne Rr Gonblie abconoTHOro
3Hauenns Rd, B MHOM cnydae oumuiaerca
R (Pesynbtar) nocne BbINOAHEHMA KOMAHBI

[Mpumep:
@® rd4, rl9 ; CpaBHuTb r4 c rl9
brne noteq ; lepentn ecim rd <> rl9
noteq: nop ; TlepelTv O HasHAUeHMo (MyCTad Onepauys)

Cnos: 1 (2 6arira)
Lnknos: 1
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CPC - Compare with Carry - CpaBHUTb ¢ yueTOMm nepeHoca

Onucanue:

KomaHaa BbiNonHseT cpasHeHue CoaepXMMoro asyx pernctpos Rd m Rr u yuutsisaet Takke
npeawectsoBasLwmit nepeHoc. Coaepxumoe perncTpos He namenseTcs. [locne 3Toi komaHas!
MO>XHO BbIMOJNTHATb J'IIO6bIe yCJ'IOBHbIe nepexo,u,bl.

Onepauus:
(i) Rd-Rr-C

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i) CPC Rd,Rr 0<d=<31,0=<r<31 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 0000 [ o01rd | dddd | |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[ T H S \ N Z C

I. I. I <=>|<=>|<=>|<=>|<=>|<=> I

H:  Rd3eRr3+Rr3+R3+R3* Rd3
YcTraHaBnMBaETCH eciv ecTb 3aem M3 6uta 3, B MHOM CIlydae ouMLLIaeTcs

S: N @V, Ina nposepok co 3HaKom

V: Rd7 e Rr7 « R7+Rd7eRr7eR7
YcTraHaBAMBOETCA eciv B pesynbTaTe onepauum obpasyetcs nepenonHeHue
LOMOSIHEHMS A0 ABYX, B MHOM Clly4ae OuMLLAeTcs

N: R7
YcranaenmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
ouunwaeTcs

Z R7*R6*R5 R4 *R3eR2*R1 RO Z
Mpenwecreyolee 3HQUEHUE OCTAETCS HEUSMEHHBIM €CIIU PE3YNIbTATOM
ABNAETCA HONb, B MHOM ClyHO€e O4MLLaeTCqa

C: Rd7eRr7+Rr7eR7+R7 « Rd7
YcraHaenmBoeTca ecnv abConioTHOE 3HadeHue Rr maoc npeawecTsoBaBLLIM
nepeHoc Honblue abconoTHOro 3HaveHms Rd, B uHom cnydae oumuwiaerca

R (Pesynbtar) nocne BbINOAHEHMA KOMAHZBI

[Mpumep: ; CpaBumth r3 : r2 crl : r0
@® r2, r0 ; CpaBHUTL CTapunsi OanT
cpc r3, rl ; CpaBHUTH MIamunmi OanuT
brne noteq ; llepeiiTyt ecymt He PaBHO
noteq: nop ; lleperiTi IO Ha3HaUeHVO (IIyCTas onepalys)
Cros: 1 (2 6aiita)
Lnknos: 1
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CPl - Compare with Inmediate- CpaBHUTL ¢ KOHCTQHTOM

Onucanme:

Komanaa sbinonHser cpasHenne copepxmmoro pernctpa Rd ¢ kowcranton. Conepxumoe
PErncTpa He M3MeHseTcs. [1ocne 3TOM KOMAH[Obl MOXHO BbIMOMHATh Ni06bIE YCIOBHbIE
nepexopsbl.

Onepauyus:
(i Rd - K

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
() CPIRdK 16<d<31,0<K=<255  PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 0011 KKKK dddd | KKKk

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S V N VA C

|. |. | <=>|<=>|<=>|<=>|<=>|<=>|

H:  Rd3 *<K3+K3 *R3+R3 «Rd3
YCTaHABAMBAETCH ecin eCTb 3aem M3 6uta 3, B MHOM Cydae OuMLLaeTcs

S: N@ V, Ina nposepok co 3HaKOM

V: Rd7 e K7+ R7+ Rd7¢K7eR7
YcTaHaBAMBAETCA €CiM B pesynbTaTe onepauum obpasyeTcs nepenonHeHne
NOMNOMHEHUA O [BYX, B MHOM Cllyyde OuMLLIaeTca

N: R7
YcranaenmBaeTcs ecnun B pesynstate yctanosneH MSB, B uHom cnydae
oumwaeTcs

Z R7 *R6 *R5*R4*R3*R2*R1*R0
YcraHasnusaeTcs  ecnm pesynstat S00, B MHOM Criydde oumwigeTcs

C:  Rd7eK7+K7eR7+R7 ¢ Rd7
Ycranasnveaetcs ecnm abcomotHoe 3Haderne K Gonblue abconoTHOrO 3HaYeHus
Rd, B MHOM criyuae oumiaeTcs

R (Pesynbtar) nocne BbINOAHEHMA KOMAHABI

[Mpumep:
cpi rl9, 3 ; CpaBHuTb rl9 c 3
brne error ; llepenty econ 4 <> 3
error: nop ; [leperiTy IO Ha3HAUEHVIO (IIyCTas orepalys)

Cnos: 1 (2 6aitta)
Lnknos: 1
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CPSE- Compare Skip if Equal-
CpaBHUTL M MPONYCTUTb €CNM PABHO

Onucanue:

Komanga seinonHsiet cpasHerue copepxumoro pernctpos Rd 1 Rr v nponyckaer cnegyiouyio

KomaHay ecnm Rd = Rr.

Onepauus:
(i) If Rd = Rr then PC<—PC + 2 (or 3), else PC<—RC +1

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i) CPSE Rd,Rr 0<d=<31,0=<r<31 PC<—PC + 1, ecnv ycnosus He
cobniofeHbl, TO NPOMYcKa HeT
PC<—PC + 2,
NPOMNYCK OIHOTO CIOBA KOMQHAbI
PC<—PC + 3,

NPOMycK ABYX CNOB KOMOHAI

16-paspsagHbiii KOA onepauuu:

0001 00rd dddd | |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
inc rd ; YBemumTh Ha 1 réd
cpse rd, r0 ; CpaBHuTb r4d c r0
neg rd ; BemostHnTs ecymt rd <> r0
nop ; TpomorrkaTh (MmycTas onepauys)

Cnoe: 1 (2 6aitra)

Uypknos: 1
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DEC - Decrement - JleKpeMeHTUPOBATb

Onucaxme:

Beiuutanme eannmupl - 1 - m3 comepxumoro pernctpa Rd v pasmelueHve pesynstata B
permctpe HasHavenus Rd. Pnar neperoca pervcTpa CTaTyca AAHHOM KOMAHAOW He
OKTUBMPYETCS, YTO MO3BONAET mcnons3osats komaHay DEC ucnonbsosats npu peanmsaumm
CYETUYMKA UMKIIOB 181 BLIMMCIIEHUI C MOBLILLEHHOM TOYHOCTLIO. [1pu obpabotke uncen Ges
3HOKOB 30 KOMOHAOM MOryT BhinonHaTbcs nepexonsl BREQ u BRNE. lMNpu obpabotke
3HauEHMI B GOPME JONOMHEHUS A0 ABYX AOMYCTUMBI BCE YYMTHIBAIOLUME 3HAK MEPEXOMPI.

Onepauyus:
0 Rd<—Rd - 1

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) DEC Rd 0<d<3l PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 010d dddd | 1010 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \ N VA C

L [- T -] =[=]l=]=]- |

S: N®V, Ina nposepok co 3HaKom

V: R7 ®R6 *R5 R4 ¢R3 «R2«R1 R0
yCTOHOBJ’IVIBOeTCﬂ ecnn B pe3yﬂbTOTe I'IOJ'Iy‘-IeHO I'Iepel'IOJ'IHeHMe JOnNONHEeHna 0o
OBYX, B MHOM Cllyyae ounwaeTcs. [lepenonHenre nononHerns o Asyx OyaeT ecnu
M TOMBKO ecnu nepen onepaupmeit copepxmmoe Rd Geino $80.

N: R7
YcranaenmBaeTcs ecnum B pesynstate yctanosneH MSB, B uHom cnydae
oumwaeTcs

z R7 *R6 *R5 R4 *R3 *R2*R1 R0
Ycranasnusaetca ecnn pesynstat S00, B MHOM criyyae ounwiaeTcs

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHWs KOMAHAbI

[Mpumep:

1di rl7, $10 ; 3arpysmuTb KOHCTaHTy B rl7
loop: add rl, r2 ; Crnoxmrb r2 c rl

dec rl7 ; YmenbumTb Ha 1 rl7

brne loop ; Tepeittyt ecim r17 <> 0

nop ; ITpomorrkaTs (MycTasd onepauys)

Cnos: 1 (2 6arira)
Lnknos: 1
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EOR- Exclusive OR -
Boinonuuts uckniouaowee OR

Onucanue:

BrinonHerwe noruueckoro mckmovatowwero OR mexay copepxumbim pernctpa Rd 1 pervctpom

Rr v nomelierune pesynstata B pernctp HasHauedus Rd.

Onepauyus:
0l Rd<—Rd @ Rr

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
0] EOR Rd,Rr 0<d=<31,0<r<31 PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 0010 01rd dddd | |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[ T H S \ N z C
[ - [ =[0 [ =[=] ]

S: N®V, Ina nposepok co 3HaKom

V: 0
OuniueH

N: R7
YcraHaeaMBaeTcs ecnu B pesynstate yctanosned MSB, B uHom crydae
oumnLLaeTCs

Z: R7 *R6 *R5*R4 R3*R2¢ R1 * R0
YcTaHaenMBAETCS ecnu pesynsTaTt $00, B MHOM Ccryvae oumuaeTcs

R (Pesynstar) cootsercreyer Rd nocne BbiMONHEHWs KOMAHAbI

[Mpumep:
eor rd, rd ; OumcTuTh ré
eor r0, r22 ; TlopaspsamHO BBIIOJNHUTE MCKJIOYanee or Mexmy r0 m r22

Cnoe: 1 (2 6aitra)

Upknos: 1
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ICALL - Indirect Call to Subroutine -
BbI3BaTL NOANPOrpaAMMY KOCBEHHO

Onucaxme:
KoceeHHbIl BLIZOB MOANPOrPAMMBI YKA3QHHOM peructpom-ykasatenem Z (16 paspanos) B
pernctposom darine. Pernctp-ykasatens Z (16-paspagHoro dopmaTta) nossonser Bbi3eaTh
NOANPOrPAMMY M3 TEKYLLEH CEeKLUMM MPOCTPAHCTBA MamMaTH nporpamm obsemom 64K crios
(128 K6aiir).

Onepauyus:

(i PC(15-0)<—Z(15-0)  Tpubopsl ¢ 16-paspanHbiM CYETIMKOM MPOrPAMM,
MOKCHManbHbIA 0B6bem namsati nporpamm 128K.

(il PC(15-0)<—Z(15-0)  Tpubopsl ¢ 22-paspanHbiM CHETIMKOM MPOrPAMM,
MQKCUMQnbHBIA 0BbeM NamsTM nporpamm 8M.
PC(21-16) He namensioTca

Cunrtakcmnc Onepanpbi:  Cuetunk nporpamm:  Crek
(i) ICALL None Cm. Onepaums STACK<—PC + 1
SP<SP-2, (2 6aitra, 16 6uTos)

(ii) |CALL None Cm. Onepauus STACK<—PC + 1
SP<—SP-3, (3 6aitra, 22 6uta)

16-paspsagHbiii KOA onepauum:

1001 0101 x| 1001 |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

[Mpumep:
mov r30, r0 ; YCTaHOBUTE CMelleHre B TabJmily BLISOBOB
icall ; BelsBaTh nommporpamMy ykaszaHHyo r3l : r30

Cnos: 1 (2 6arira)

Lpknos: 3
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IJMP - Indirect Jump -
MepeiT KOCBEHHO

Onucanue:
BoimonHaeTca KocCBeHHbIM nepexon Mo ampecy YKO3AHHOMY PervcTpom-ykasatenem Z

(16

paspanos) B pernctposom daiine. Pernctp-ykasatens Z (16-paspsaroro ¢opmata) nossonser
BLI3BATH MOAMNPOrPAMMY M3 TEKyWEi CEeKUMM MPOCTPAHCTBA MAMATM MPOrPAMM OBLEMOM

64K crnos (128 K6air).

Onepauyus:

] PC<—Z(15-0) Mpubopsl ¢ 16-paspsaHbiM CHETYMKOM NPOTPAMM, MAKCUMObHBIMA

obvem namsti nporpamm 128K.

(i) PC(15-0)<—Z(15-0)  TMpubopsl ¢ 22-paspaaHbIM CHETIUKOM MPOrPAMM,
MOKCMMOTbHBIA OBbeM MAMATU Nporpamm SM.
PC(21-16) He namensioTcs

Cuntakenc  Onepangs:  Cyetunk nporpamm: Crek
(ii) |JMP None Cm. Onepauus He sapencreyetcs
(iii) 1JMP None Cm. Onepaups He 3apeiicrayerca

16-paspsagHbii KO onepauuu:

| 1001 0100 Xxxx [ 1001 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
mov r30, r0 ; YCTQHOBUTH CMelleHVe B TaOIMLYy [1€PEeXONOB
ijmp ; llepeliTn k nomnporpamMe ykasaHHoM r31 : r30

Cnoe: 1 (2 6aitra)

Uuknos: 2
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IN - Load an 1/O Port to Register -
3arpy3utb aaHHble M3 noprta I/O B perucrp

Onucaxme:
KomaHaa sarpyxaeT faHHbIe M3 MPOCTPAHCTBG BXOAA/BLIXOAA (MOPTHI, TAMMEPL, PErMCTPbI
koHdburypaumm m T.n.) B pernctp Rd pernctposoro darina.

Onepauus:
(i Rd<—P

Cunrakcmnc OnepaHabi: CyeTturk nporpamm:
(i) IN Rd,P 0<d=<31,0<P<63 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1011 OPPd dddd | PP |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
in 25, $16 ; Cumrars [lopT B
cpi r25, rd ; CpaBHUTBH CUMTAHHOE BHAUEHMe C KOHCTaHTOM
breq exit ; lepevitn ectm r25=4

exit: nop ; llepeiTy Mo HazHaUEeHMO (IIyCTas Onepalyms)

Cnos: 1 (2 6arira)

Lnknos: 1
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INC - Increment - UHkpemeHTUpPOBATL

Onucanme:

[obasnenne eannmupl - 1 - k copepxmmomy pernctpa Rd 1 pasmelwienne pesynstata s
pernctpe HasHauenns Rd.Pnar nepeHoca permcTpa CTATyCa AGHHOW KOMAHAOM He
QKTUBMPYETCS, YTO NO3BONSET Mcnonb3osat komanay DEC ucnonbsosats npu peanusaumm
CHETHYMKA UMKIIOB [1S BBIYMCIIEHMI C MOBLILLEHHON TOYHOCTbIO. [1pu obpabotke uncen Ges
3HOKOB 30 KOMOHAOM MOryT BbinonHaTbcs nepexoasl BREQ w BRNE. MNpu o6pabotke
3HaueHui B GOpMe AOMOMHEHUS A0 ABYX AOMYCTUMBI BCE YYMTHLIBAIOLUME 3HAK MEPEXOMpl.

Onepauyus:
0l Rd<—Rd + |

Cunrakcmc OnepaHabi: CyeTunk _nporpamm:
0] INC Rd 0 <d <31 PC<—PC + 1

16-paspsagHbii KOA onepauumu:

| 1001 010d dddd | 0011

ByneBbl BbipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

L[ [-[<=[=]<=]<=]- |

S: N @V, Ina nposepok co 3HaKOM

V: R7*R6°R5*R4eR3eR2+R1R0
YCTOHOBHMBGGTCH €Cnn B pesynbTate nosy4eHo nepenoiHeHne [OonoNHeHunsa no
IBYX, B MHOM crydae ounuiaertcs. [lepenonHerne gononHeHus o asyx Oyner ecnu
M TOMLKO ecnu nepen onepauueit copepxmmoe Rd Geino S7F.

N: R7
YcranasnmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
ouunwaeTcs

Z R7+R6*R5+R4 +R3eR2«RT1 RO
Ycranasnueaetca ecnn pesynstat S00, B MHOM criyyae ouniiaeTcs

R (Pesynstar) cootsetcreyer Rd nocne BbiMOnHEHWs KOMAHAbI

[Mpumep:
clr 122 ; OumcTuTh r22
loop: inc 22 ; YBermunTh Ha 1 r22
cpi 22, $4F ; CpaBHUTL 122 C $4F
brne loop ; llepeliTyt ecymt He PaBHO
nop ; TpomorkaTh (MmycTas onepauys)

Cnoe: 1 (2 6aitra)
Lnknos: 1
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JMP - Jump - MNMepentn

Onucaxme:
BuinonnseTtca nepexon no agpecy BHyTpu Bcero obvema (4M cnos) namati nporpamm. Cm
Takxe komaHay RIMP.

Onepauyus:
(i) PC<—k
Cunrtakcmnc Onepanpbi:  Cuetunk nporpamm:  Crek
(i) IMP k 0<k<4M PC<k He usmensertca

32-paspsagHblii KOp onepauuvm:

1001 010k kkkk 110k
kkkk kkkk kkkk kkkk

ByneBbl BoipaxxeHus peructpa craryca (SREG)

[Mpumep:
mov rl, r0 ; Komporats r0 B rl
jmp farplc ; BesyCIoBHEII Nepexon
farplc: nop ; [leperiTv IO Ha3HAUEHVIO (IIyCTas orepaLys)

Cnos: 2 (4 6aira)

Lpknos: 3
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LD - Load Indirect from SRAM to Register using Index X -

3arpysutb koceeHHO u3 CO3Y B peructp ¢ ucnonb3oBaHuem uHpgekca X

Onucanue:

3arpyxaer kocseHHo oauH 6aiT uz CO3Y B pernctp. lMonoxenne 6aita 8 CO3Y
ykasbiaetcs 16-paspsaHbiM pernctpom-ykasatenem X 8 pernctposom daine. Obpalierue
K MOMATM OTPAHUYEHO TeKyLen cTpaHuuei obbemom 64 Kbanra. ns o6paiieHus Kk opyroi
crpanmue CO3Y Heobxoammo msmennts pernctp RAMPX 8 1/O obnactu. Pernctp-ykasarens
X MOXeT OCTATbCA HEM3IMEHHbIM NOCNne BbIMONMHEHUA KOMOHObLI, HO MOXET 6blTb
MHKPEMEHTUPOBAH WMNU AeKpemeHTuposaH. Mcnonb3osanue perncrpa-ykasatens X
obecnedmBaeT yaobHy BO3MOXHOCTb OBPALLEHMS K MOTPULAM, TABMLAM, yKA3AaTeno CTeka.

Ucnonb3oBaHue X-ykasarensa:

Ornepauna:  KommerTapuit:

0] Rd<—(X) X: Hewnsmenen

(i) Rd<—(X) X<—X + 1 X: VIHKpEMEHTUMPOBAH BMOCNEACTBMM

(i) X<—X -1 Rd<—(X) X: MpeasapuTensHo AEKPEMEHTUPOBAH
CuHTtakemnc OnepaHab: CueTumk _nporpamm:

(i) LD Rd,X 0<d<3l PC<—PC + 1

(i) LD Rd X+ 0<dx<3l PC<—PC + 1

[[) LDDRdX 0=<dzx3l PC<—PC + 1

16-paspsagHbii KOA onepauuu:

i) | 1001 000d dddd 1100
il | 1001 000d dddd 11071
(i) | 1001 000d dddd 1110

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

clr r27 ;OuncTUThL crapumi BanTt X

1di r26, $20 ;YcranwoBuThe $20 B miamumii 6amT X

1d r0, X+ ;BarpysuTrs B r(0 comepxmmoe SRAM no ampecy $20 (X
IIOCTUHKPEMEHTUPYETCS)

1d rl, X ;3arpysuTs B rl comepxmmoe SRAM mo azpecy $21

1di r26, $23 ;YcTaHoBuThe $23 B Mmiuamumii 6amT X

1d r2, X ;3arpysuTs B r2 comepxmumMoe SRAM mo ampecy $23

1d r3, -X ;3arpy3uTh B r3 comepxmmoe SRAM no ampecy $22 (X

npennekKpeMeHTUPYEeTC )
Cnoe: 1 (2 6aitra)
Lnknos: 2
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LD (LDD) - Load Indirect from SRAM to Register using Index Y -
3arpysutb kocBeHHO u3 CO3Y B peructp ¢ ucnonb3osaHuem uHpgexkca Y

Onucaxme:

3arpyxaeT KocBeHHO, CO cmelleHrem unu HBes cmellenus, oamt 6ant s CO3Y 8 peructp.
Monoxenune 6aitta 8 CO3Y ykasbisaetcs 16-paspsagHbiM perncTtpom-ykasatenem Y B
pernctposom daine. Ob6palleHre Kk NamsaTM OrPAHUMYEHO TeKylleW CTPaHUUEeNH OGbeMoM
64 K6aira. Ana obpawerus k apyroit ctpanmue CO3Y HeobXxoaMMo M3MEHUTb Perncrp
RAMPY & I/O obnactu. Peructp-ykasatens Y MOXET OCTATbCA HEM3IMEHHbIM NocCne
BbIMONMHEHNA KOMAHAbI, HO MOXEeT 6b|Tb MHKPEMEHTUPOBAH MK OEKPEMEHTUPOBAH.
Mcnonbsosarue pernctpa-ykasatens Y obecneunsaer yaobHYO BO3MOXHOCTL 06paLLEHMs
K MOTPMUAM, TOBAULAM, YKA3ATENIO CTEKA.

Ucnonb3oBanue Y-ykasarens:

Onepauns:  KommenTtapuit:

(i) Rd<—(Y) Y: Hensmener
(i) Rd<—(Y) Y<=Y + 1 Y: MIHKpEMEHTUPOBAH BMNOCNEACTBUM
(i) Y<Y + 1 Rd<—(Y) Y: MNpensapuTensHo AEKPEMEHTUPOBAH
(iv) Rd<(Y + q) Y: Heusmeren, q: cmeuieHne
CuHrakenc Onepangb: CueTumk Nporpamm:
(i) LDRd,Y 0<dx<3l PC<—PC + 1
(ii) LD Rd, Y+ 0<dx<3l PC<—PC + 1
i) LD Rd/Y 0<d<3l PC<—PC + 1
(iv) IDDRd,Y+q 0=<d<3l, PC<—PC + 1
0<qg<é3
16-paspsagHbiii KOA onepauum:
(i) 1000 000d dddd 1000
(ii) 1001 000d dddd 1001
(i) | 1001 000d dddd 1010
(iv) | 10q0 qq0d dddd Tgqq

ByneBbl Bbipa)XeHus peructpa craryca (SREG)

[Npumep:clr r29 ;OunCTUTE CcTapui 6anT Y
1di r28, $20 ;YcraHoBuTh $20 B Muammai GanT Y
1d 10, Y+ ;3arpysurs B r0 comepx. SRAM no ampecy $20 (Y NOCTMHKPEMEHTUPYETCS)

1d rl,Y ;3arpy3uts B rl comepxvmoe SRAM mo ampecy $21
1di r28, $23 ;YcraHoBuThL $23 B Miammsi OanT Y
1d r2, Y ;3arpy3uTh B r2 comepxvmoe SRAM mo ampecy $23

1d 3, -Y ;3arpysuTh B r3 comepx. SRAM no ampecy $22 (Y mpenmeKpeMeHTUPyeTCs)
1dd r4, Y+2 ;3arpysurb B rd comepxvmoe SRAM mo ampecy $24
Cnos: 1 (2 6aitta)

Uuknos: 2
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LD (LDD) - Load Indirect from SRAM to Register using Index Z -
3arpy3utb koceeHHO u3 CO3Y B perucrtp ¢ ucnonb3oBaHMemM uHpekca Z

Onucanme:

3arpyxaeT KoCcBeHHO, CO cmelleHrem unu Hes cmellenns, oamn 6ant us CO3Y B peructp.
Monoxenune 6Gaita 8 CO3Y ykassieaetcs 16-paspagHbiM pernctpom-ykasatenem Z B
permctposom daine. ObpatlleHne K NaMATH OrPAHMYEHO TekyLen CTpaHuuen obbemom 64
K6arra. na o6pawerus k apyroi crpanmue CO3Y Heobxoanmo nusmennts pernctp RAMPZ
8 |/O obnactu. Pernctp-ykasatens Z MOXET OCTATbCH HEM3MEHHBIM MOC/E BbLIMONHEHMS
KOMQHAbI, HO MOXET OblTb MHKDEMEHTMPOBAH MW AEKPEMEHTMPOBAH. DTA OCOBEHHOCTb
O4eHb ynobHA MpU MCMONb3OBAHMM PerncTpa-ykasatens Z B KQYecTBe yKA3aTens CTeka,
OfIHOKO, MOCKOIbKY PErUCTP-yka3aTeb Z MOXET ObiTb MCMOMb30BAH [ KOCBEHHOTO BbI3OBA
NOANPOTPAMM, KOCBEHHbIX MEPEXOA0B W TABMUYHbIX NpeobpasosaHuii, Gonee ynobHO
MCMONL30BATL B KAYECTBE yKa3aTens creka permctpoi-ykasatern X u Y. O6 ncnonbsosaquu
ykasatens Z ana npocMoTpa Tabnuy B NAMATU NPOrpamm cM. komanay LPM.

Ucnonb3oBaHue Z-ykasarena:

Onepauua: Kommentapuit:
(i) Rd<—(2) Z: Hensmeren
(i) Rd<—(2) <=7 + 1 Z: NHKpeMeHTUPOBAH BNOCNEACTBUM
(i) <7 -1 Rd<—(2) Z: MpensapuTensHo AEKPEMEHTUPOBAH
(iv) Rd<—(Z + q) Z: Hensmeren, g: cmelleHmne
CunHrtakeunc OnepaHgb: Cuetunk nporpamm:
) LDRd, Z 0<dx<3l PC<—PC + 1
(i) LD Rd, Z+ 0<d<3l PC<—PC + 1
(i) LD Rd,-Z 0<d<3l PC<—PC + 1
(iv) IDDRd, Z+q 0=<d=x 31, 0=< g=<63 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

(i) 1000 000d dddd 0000
(ii) 1001 000d dddd 0001
(i) | 1001 000d dddd 0010
(iv) 10q0 qq0d dddd 0qqq

ByneBbl BbipaXkeHus peructpa craryca (SREG)

HQMMeQ:clr r3l ;OuMCTUTE CTapumi OanT 72

1di  r30, $20 ;YcraHoBuTe $20 B Miammsi GanT 7

1d r0, Z+ ;3arpysuts B r0 comepx. SRAM no ampecy $20 (Z MOCTMHKPEMEHTUPYETCS)
1d rl, Z ;3arpy3uTs B rl comepwvmoe SRAM o agpecy $21

1di r30, $23 ;YcraHoBuTb $23 B Miammsi GanT 7

1d r2, Z ;3arpy3uTh B r2 comepxmmoe SRAM o ampecy $23

1d r3, -Z ;3arpy3uTb B r3 comepx. SRAM no ampecy $22 (Z NMpenmeKpeMeHTUPyeTCs)
1dd r4, z+2 ;3arpysuts B rd comepiomoe SRAM no ampecy $24

Cros: 1 (2 6aitta) Linknos: 2
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LDl - Load Immediate -
3arpy3utb HenocpeacTBEHHOE 3HAYEeHMue

Onucaxue:
3arpyxaetcs 8-paspsiaHas KOHCTAHTa B pernctp ot 16 no 31

Onepauyus:
(i Rd<—K

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) LDI Rd, K 16 <d=<31,0<K< 255 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1110 KKKK dddd | KKKk |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[laMATE OTMEUEHa B Z

[Mpumep:
clr r31 ; OuncTuTh cTapunsi GantT Z
1di r30, SFO ; YcraHoBuTh SFO B Mnammsi OanT 7
lpm ; 3arpys3UTb KOHCTAHTY 13 IPOTPAMMEL

Cnos: 1 (2 6arira)

Lnknos: 1
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LDS- Load Direct from SRAM -
3arpysutb HenocpepncreeHHo us CO3Y

Onucanme:

Beinonnsercs sarpyska opHoro 6aitta ns CO3Y B pernctp. MoxHo ucnonbsosats 16-
paspagHbii agpec. ObpatueHre K namatn orpaxmyeHo Tekyien crpanmuen CO3Y obbemom
64 K6awnta. Komanaa LDS mcnonbsyer ans obpauierus k namsti  eeiwe 64 Kbait peructp
RAMPZ.

Onepauyus:
0 Rd<—[

Cunrakcmc OnepaHabi: CyeTunk _nporpamm:
0] LDS Rd,k 0<d=<31,0<k=<65535 PC<—PC+2

32-paspsgHbiii KOpA onepauum:

1001 000d dddd 0000
kkkk kkkk kkkk kkkk

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

1ds r2, SFFO0 ; BarpysuTh r2 comepxmveM SRAM no ampecy SFFO0
add r2, rl ; Cnoxure rl ¢ r2

sts SFF00, r2 ; BamicaTh o0paTHO

Cros: 2 (4 6aiiTa)

Liyknos: 3
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LPM - Load Program Memory -
3arpy3utb 6aiT NAmaTM Nporpamm

Onucaxme:

3arpyxaet opmH 60T, agpecosarHbii pernctpom Z, B pernctp 0 (RO). Komanaa obecneunsaet
3P PEKTUBHYIO 3Arpy3Ky KOHCTAHT wiu BbIGOPKY MOCTOSAHHBIX AAHHbIX. [1aMaTb Nporpamm
OpraHM3oBaHa M3 16-paspsaHbix CNOB M MNAAWMIA 3HaYawmi paspsag (LSB) 16-paspsaroro
ykasatens Z suibupaet mnm mnaawmi (0) unm crapwwmii (1) 6aitt. Komanpa moxeTt anpecosats
nepssie 64 K6anrta (32 Kcnos) namati nporpamm.

Onepauus: KommerTapuit:

(i) RO<—(2) Z yKOSLIBAET HA MAMSTH MPOrPAMM
Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:

(i) LPM None PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 0101 110X | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
clr r31 ; OuncTnTh CTapurss 6anT 7
1di r30, SFO H YCTaHOBMTL MIIamnsi GamT Z
lpm ; 3arpy3uUTh KOHCTAHTY U3 MaMATy MpOTpaMM

omMeuenuyno Z (r31 : r30)
Cnos: 1 (2 6arira)

Lpknos: 3
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LSL- Logical Shift Left- Jlornuecku cABUHYTb BNEBO

Onucanme:

BuinonHenne casura scex 6utos Rd Ha ogHo mecto sneso. but O ctupaerca. but 7
sarpyxaetca Bo ¢nar neperoca (C) pervctpa coctosHus (SREG). Ita komanaa sdpdextreHo
YMHOXQET HO ABA 3HAYEHME BENWuMHL 6e3 3HaKA.

Onepauyus:
() <~
—[b7 - - b0 | <—0
Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i LSL Rd 0 < d <31 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 0000 11dd dddd | dddd |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[ T H S \ N z C

|. |. | <=>|<=>|<=>|<=>|<=>|<=>|

H: Rd3

S: N @V, Ina nposepok co 3HaKom

V: N @ C (Ons N u C nocne cggura)
Ycranaenmeaetcs ecnm (N ycranasnmeaetca m C oumwaetcs) mam (N oumwaetcs
a C ycranaosnusaetcs). B urom cryuae oumwaertca (mpu Hamvuamn sHaueruit N ou
C nocne cagura)

N: R7
YcranaenmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
oumaeTca

Z: R7*R6°R5*R4*R3*R2eR1<RO
Ycranasnueaetca ecnn pesynstat S00, B MHOM criyyae ouniiaeTcs

C: Rd7
YcranasnueaeTcs ecnm nepepn cagurom 6bin yctanosned MSB pervctpa Rd 8
MHOM CIyyae OouMLLaeTca

R (Pesynstar) cootsetcreyer Rd nocne BbiMOnHEHWs KOMAHAbI

[Mpumep:
add r0, r4 ; Croxure r4 ¢ r0
1sl 0 ; YmHOXMTH r( Ha 2

Cnoe: 1 (2 6aitra)

Upknos: 1
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LSR - Logical Shift Right -
Jlormyecku cABUHYTb BMpPABO

Onucaxme:

Casur scex 6utos Rd Ha ogHo mecto snpaso. but 7ounuiaertca. but 0 sarpyxaertcs 8o dnar
neperoca (C) pernctpa coctosHua (SREG). Dta komanaa 3pdekTMBHO AEnUT Ha ABA BENMUYMHY
6e3 3Haka Ha asa. Pnar nepeHoca MoxeT BbiTb MCNONb3OBAH 1S OKPYMEHUS PE3yNbTATa.

Onepauyus:
() —
I b0 | — [C ]
Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) LSR Rd 0<d<3l PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 010d dddd | 0110

ByneBbl BoipaxeHus peructpa craryca (SREG)

S: N @V, Ina nposepok co 3HaKom

V: N @ C (Ons N v C nocne caeura)
Ycranasnmsaetca ecnm (N ycranasnmsaetca u C ounwaercs) mam (N oumwaerca
a C ycranaosnusaetcs). B mnom cnyuae ounmwaetca (mpu Hammuamu sHaueruit N u
C nocne caeura)

N: 0

z R7*R6 *R5eR4 *R3*R2*R1 * R0
Ycranasnusaetca ecnn pesynstat S00, B MHOM Criyyae ounwiaeTcs

C: RdO
YcranaenmeaeTcs ecnn nepen cagurom 6uin ycranosner LSB pernctpa Rd, B mHom
crydae ouMwaeTcs

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHWs KOMaHAbI

[Mpumep:
add r0, r4 ; Croxnte r4 ¢ r0
lsr 0 ; Pasmermre r0 Ha 2

Cnos: 1 (2 6arira)

Lnknos: 1
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MOV - Copy Register -
Konupoeartb perucrp

Onucanue:

Komanoa cospoert komuvio opHoro pernctpa B gpyrom permctpe. McxoaHsit peructp Rr
OCTAETCA HEM3MEHHbBIM, B PErnCTp HasHaueHus Rd sarpyxaeTcs konus Cogepxmmoro pernctpa
Rr.

Onepauyus:
0] Rd<—Rr

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
(i) MOV Rd,Rr 0<d=<31,0<r<31 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 0010 11rd dddd | |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

mov rle, r0 ; Kommposare r0 B rl6

call check ; BeI3BaTh nommporpamMMy
check  cpi rle, $11 ; CpaBHuTs rl6 c $11

ret ; BepHyTbCA M3 NOOMPOIPaMMEL

Cnoe: 1 (2 6aitra)

Uypknos: 1
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MUL - Multiply- MepemHoxutn

Onucaxme:
Komanpa nepemHoxaet age 8-paspsanHbie BenuumHbl 6€3 3HAKOB C nonydeHuem 16-
pPO3pPAAHOro pesynbtata 6es 3Haka.
Rr Rd R1 RO
| Multiplicand | > |Multiplier | = | Product High | Product Low |
8 8 16

MHoxumoe u MHOxuTens - asa permctpa - Rr u Rd, coorsercreenHo. 16-paspagHoe
npousseneHre pasmewaetcs B pernctpax R1 (crapwwmin 6ait ) u RO (Mnaawmit 6aitt). Otmetum,
4TO €C/IU B KQYECTBE MHOXMMOTO U MHOXMTENs Bbibpats RO unn R1, To pesynbrar samectut
MPEXHWE 3HAYEHU CPA3y MOCHE BLIMOMHEHUS ONEPALMM.

Onepauyus:
(i RT,RO<—Rr x Rd

Cunrtakcmnc OnepaHabi: CyeTunk _nNporpamm:
(i) MUL Rd,Rr 0<d=<31,0=<r<31 PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 11rd dddd | |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \ N z C

-1 -7 -7-7T-71-7 <]

C: R15
YcraHaenvBoeTcs ecnu ycTaHosneH 6ut 15 pesynstata, B MHOM ciyyae
oumLiaeTcs

R (Pesynbtar) cooteercteyer R1,R0 nocne soinonHenus komaHgsl

[Mpumep:
mul r6, r5 ;  lepeMHOXMTL r6 1 rD
mov r6, rl ; BepHyTb pesysnbTaT o6paTHO B r6:r5
mov r5, rl ; BepHyTb pesysbTaT 00paTHO B r6:r5

Cnos: 1 (2 6arira)

Uuknos: 2

B cucreme komaHn 6030BbIX MUKPOKOHTPOMIEPOB CEMEMCTBA KOMAHAQ OTCYTCTBYET.

236




KTL-MK

NEG - Two’s Complement - BbinosiIHUTb AONONHEHUE A0 ABYX

Onucanme:
3ameHseT comepxmumoe pernctpa Rd ero mononHeruem no asyx. 3Hauenne $80 octaetcs
HEN3MEHHBIM.

Onepauyus:
] Rd<—S$00 - Rd

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
0] NEG Rd 0<dx3l PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 10071 010d dddd | 0001 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[ T H S \ N z C

|. |. | <=>|<=>|<=>|<=>|<=>|<=>|

H: R3*Rd3
YCTaHABAMBAETCA €Ciu eCTb 3aem M3 6uta 3, B MHOM Cydae OuMLLIaeTcs

S: N @V, [Ina nposepok co 3HaKom

V: R7*R6*R5*R4*R3*R2*R1*R0O
YCTAQHABAMBAETCA MPW MEPENOAHEHMN [OMNONHEHUS A0 ABYX OT MOAPA3YMEBAEMOro
BblYUTAHUA U3 HYNH, B UHOM CNny4de O4YMLLAETCA. HepenonHeHMe OOononHeHusa go
ABYX MPOU3OMAET €CIM M TOMBKO ECiU COAEPXMMOE PErMCTPA MOCe Onepaumm
(pesynbtaT) Byaet $80.

N: R7
YcranasnmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
oumwaeTca

y 4 Rd7 e R6 *R5 *R4 *R3 *R2*R1* RO
YcranasnusaeTcs  ecnm pesynbtat S00, B MHOM Cryyae ouMLiaeTcs

C: R7+R6+R5+R4+R3+R2+R1+R0O
YCTAQHOBAMBAETCA €CAM €CTb 3aeM B NMOAPA3YMEBAEMOM BbIYMTAHMM M3 HYINs, B
uHom cnyuae oumwaetcs. Pnar C GyaeT yCTOHABIMBATLCS BO BCEX CIy4asx, 3Q
UCKIIOYEHUEM CNyYOs, KOTAQ COAEPXMMOE PEerncTpa MOCNe BLIMOMHEHMs Onepaumm
6yaer $80.

R (Pesynstar) cootsetcreyer Rd nocne BbIMONHEHWs KOMOHAbI

HQMMeQI sub rll, r0 ; BomecTs r0 ms rll
brpl positive ; llepenTyt ecym pes3yJIbTaT MOJIOKATEIbHEM
neg rll ; BBINOJIHMTH NOTMOJIHEHME IO IBYX rll
positive: nop ; TlepenTy o HazHAUEeHMo (IIycTas onepaLys)

Cnoe: 1 (2 6aitra)

Upknos: 1
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NOP - No Operation -
BbINOJIHUTD XONOCTYIO KOMOAHAY

Onucanme:
KOMOH,EI,O BbIMONMHAETCA 3A OAMH UMK 663 BbIMOJIHEHNA Onepaunn

Onepauyus:
(i No

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) NOP None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0000 0000 0000 | 0000 |

ByneBbl BoipaxxeHus peructpa craryca (SREG)

[Mpumep:
clr rl6 ; OumcTurhb rl6
ser rl7 ; YcraHoBuThb rl7
out $18, rlé6 ; BamcaTs Hosib B IopT B
nop ; OxmmaTh (mycTas onepauys)
out $18, rl7 ; Bamucars 1 B [opT B

Cnos: 1 (2 6arira)

Lnknos: 1
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OR - Logical OR - BeinonHuts nornyeckoe OR

Onucanue:

Komanga sbinonnser nornyeckoe OR copepxwumoro permctpos Rd u Rr

pesynbTaT B peructpe HasHadenus Rd.

Onepauyus:
i) Rd<—Rd v Rr

Cunrakcmc

(i OR Rd,Rr

OnepaHabi: CyeTtumk Nporpamm:
0<d<31,0<r<31 PC<PC + 1

16-paspsagHbii KOA onepauuu:

| 0010 10rd

dddd | reer |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[ T H S

\

N Z C

N N N N

| <=>| <=>| R |

S: N@® V, Ina nposepok co 3HaKom

V: 0
Ounwen
N: R7

YcraHaenuBaeTcs ecnm B pesynstare yctanosned MSB, B uHom crydae

ounuaeTcsa

¥ 4 R7e R6eR5¢R4eR3eR2eRT R0

Ycranasnueaetcs  ecnu peaynstar S00, B MHOM criyuae oumuiaeTcs

R (Pesynstar) cootsetctayer Rd nocne shinonHeHus komaHabl

[Mpumep:
or rl5, rle6
bst rl5, 6
brst ok

ok: nop

Cnoe: 1 (2 6aitra)

Upknos: 1

7

7

7

7

; BBIIOJIHMTE NOpaspsAfHOe Or MeXTy PeImcTpaMui
; CoxpanuTb 6UT 6 permcTtpa 15 Bo dmare T
; Nepeiityt ecom dnar T yCTaHOBIIEH

; IlepeliTy MO Ha3HAUEHMIO (IyCcTas Onepalys)

U pasmewaet
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ORI - Logical OR with Immediate -
BbinonHuts nornvyeckoe OR ¢ HenocpeACTBEHHbIM 3HAYEHUEM

Onucanme:
Komanga seinonHser normuyeckoe OR mexay copepxmmbim pernctpa Rd u KOHCTGHTOM M
PO3MELLOET PE3YNbTAT B PErucTpe HasHaueHms Rd.

Onepauyus:
0 Rd<—Rd v K

Cunrtakcmnc OnepaHabi: CyeTunk _nNporpamm:
(i) ORI Rd,K 16 < d <31, 0 £ K <255 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0110 KKKK dddd | Kkkk |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S V N Z C
[ - [=l0 [ =[] ]

S: N®V, Ina nposepok co 3HaKom

V: 0
Ounwien

N: R7
YcranasnveaeTcs ecnu B pesynbtarte ycradosned MSB, B nHom cnyuae
ouuaeTcs

Z R7 *R6*R5 *R4 *R3 *R2*R1 RO
YcraHasnusaeTcs  ecnm pesynstat S00, B MHOM Crydde oumLigeTcs

R (Pesynbtar) cootsetcreyet Rd nocne sbinonHeHWs KOMAHAbI

Mpumep:
ori rle, SFO ;  YCTaHOBUTH CTapumst HuOOI rl6
ori rl7, 1 ; YcranoButh 6ur 0 permcTpa rl7

Cnos: 1 (2 6arira)

Lnknos: 1
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OUT - Store Register to 1/0 port -
3anucarb aaHHble M3 peructpa B noprt 1/0

Onucaxue:
KomaHpa coxpanset aanHbie pernctpa Rr 8 pernctposom daitne npoctpanctsa |/O (nopTsl,
TAMMEPBI, PETUCTPBI KOHDUIypaUMM u T.n.).

Onepauyus:
] P<—Rr

Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
()  OUT PRr 0<r<31,0<P=<63 PC<PC + 1|

16-paspsagHbii KOA onepauuu:

| 1011 1PPr | PPPP |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:
clr rl6 ; Oumcturh rl6
ser rl7 ; YcranoButb rl7
out $18, rl6 ; BamcaTs Hys B [lopT B
nop ; OxmmaTh (mycTas onepauys)
out $18, rl7 ; BammcaTb emvHMibl B [lopT B

Cnoe: 1 (2 6aitra)

Upknos: 1
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POP - Pop Register from Stack -
3arpysuTtb peructp M3 creka

Onucaxme:
Komanaa sarpyxaer pervctp Rd 6aittom copepxmmoro creka.

Onepauyus:
0 Rd<— STACK
Cunrtakcmnc OnepaHabi: CyeTunk _nNporpamm:
(j  POPRd 0=<d=3l PC<—PC + 1SP<—SP + 1

16-paspsagHbiii KOA onepauum:

| 1001 | 000d | dddd | 1

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
call routine ; BeI3BaTh MOIIPOTPaMMy
routine: push rl4 ; CoxpaHuTb rl4 B Ccreke
push rl3 ; CoxpaHuTb rl3 B CTeke
Pop rl3 ; BoccraHoBuTh r13
Pop rl4 ; BoccraHoBuTh rl4
ret ; BepHYTBHCA U3 NOONPOIPaMMEL

Cnos: 1 (2 6arira)

Uuknos: 2
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PUSH - Push Register on Stack -
MomecTtutL perucrp B crek

Onucanme:
Komanaa nomeuwcet conepxumoe pernctpa Rd B crek.

Onepauyus:
0l STACK<—Rr
Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
(i PUSH Rr 0<r<3l PC<—PC + 1SP<—=SP - I

16-paspsagHbii KOA onepauuu:

| 1001 001d dddd | 111 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:
call routine ; BeI3BaTh MoIporpamMMy
routine: push rl4 ; CoxpaHuTb rl4 B CcTeke
push rl3 ; CoxpaHuTb rl3 B CTeke
PopP rl3 ; BoccraHoBuTh rl3
PopP rl4 ; BoccraHoBuTh rl4
ret ; BepHyTbCA U3 NOONMPOIPaMMEL

Cnoeg: 1 (2 6aitra)

Uuknos: 2

243
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RCALL - Relative Call to Subroutine -
BbI3BATL NOANPOrpaMMY OTHOCHUTENIbHO

Onucaxue:
Komanaa sbisbisaer noagnporpammy B npegpenax +2 Kenoe (4 K6ait). Anpec sosspara
(nocne eoinonHenna komanas RCALL) coxpansetca B creke (Cm. Takxe komarmy CALL).

Onepauyus:

(i PC<—PC + k + 1 Mpubopsl ¢ 16-pa3PABHLIM CYETYUKOM KOMAHA, MOKCUMYM
128 K6ait namati nporpamm

(i) PC<—PC + k + 1 Mprbopsl ¢ 22-pa3pAaHEIM CYETUMKOM KOMAHL, MOKCUMYM 8

M6aiT namati nporpamm

Curtakcuc Onepangb:  Cuetunk nporpamm:  Crek

(i RCALL k 2K < k 2K PC<—PC + k + 1 STACK<—PC + 1
SP<—SP-2 (2 6aiira, 16 6ut)
(i) RCALL k 2K < k 2K PC<—PC + k + 1 STACK<—PC + 1

SP<-SP-3 (3 6aitta, 22 6uta)

16-paspsagHbiii KOA onepauum:

1101 kkkk kkkk | kkkk |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \% N Z C
[Mpumep:
rcall routine ; BeI3BaTh MOIIpOTPaMMy
routine: push rl4 ; CoxpaHuTb rl4 B CcTeke
Pop rl4 ; BoccraHoBuTh rl4
ret ; BepHYTbHCA U3 NOONPOIPaMMEL

Cnos: 1 (2 6arira)

Lpknos: 3
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RET - Return from Subroutine -
BepHyTbcs M3 noAnNpoOrpammbli

Onucanue:
KomaHaa Bo3BpawiaeT us noanporpammsl. Agpec BO3BPATA 3ArpyXaeTcs 3 CTeKd.

Onepauyus:

(i) PC(15-0)<—STACK  TMpubopsl ¢ 16-paspaaHbM CHETYUKOM KOMAHL, MOAKCUMYM

128 K6ait namatm nporpamm

(ii) PC(21-0)«<—STACK  Tpubopsl ¢ 22-paspaaHbiM CHETIMKOM KOMAHL, MAKCHMMYM

8 M6aiT namaTM nporpamm

Cunrakeunc Onepangbl:  Cuetumk nporpamm:  Crek

(i RET None Cm. onepaupio SP<—SP+2 (2 6aiita, 16 6ur)
(ii) RET None Cm. onepauuio SP<—SP+3 (3 6aiita, 226uta)

16-paspsagHbii KOA onepauuu:

| 1001 | 0101 | 0XX0 | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:

call routine ; BeI3BaTh MoIporpamMMy
routine: push rl4 ; CoxpaHuTb rl4 B cTeke

PopP rl4 ; BoccraHoBuTh rl4

ret ; BepHyTbCA U3 NOONMPOIPaMMEL

Cnoeg: 1 (2 6aitra)

Liyknos: 4
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RETI - Return from Interrupt -
BepHyTbcs M3 NpepbIBaHUS

Onucanme:
KomaHnpa Bosspawaer 3 npepbieaHus. Agpec BO3BPATA BLIrPYXAETCH M3 CTEeKd U
YCTAHABAMBAETCS dnar rmobanbHOro NpepbIBaHUS.

Onepauus:

(i) PC(15 - 0})«<—STACK Mpubopsl ¢ 16-pa3psAHbIM CHETUMKOM KOMAHL,
makcumym 128 K6ait namati nporpamm

(i) PC(21 - 0)«<—STACK Mprbopsl ¢ 22-pa3pagHbIM CHETYMKOM KOMAHA,

Makcumym 8 MBaiT namst nporpamm

CuHrakeunc Onepangs:  Cuetumk nporpamm:  Crek
(i) RETI None Cm. onepaupio SP<SP +2 (2 6aitta, 16 6ur)
(ii) RETI None Cm. onepauuio SP<-SP +3 (3 6arita, 226wuTa)

16-paspsagHbii KOA onepauum:

| 1001 0101 oxx1 | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

®nar ycraHosnex

[Mpumep:
extint: push 0 ; CoxpauuTb r0 B CcTeke
Pop 0 ; BoccraHoBuTh r0
reti ; BEPHYTBLCA U Pa3pPEelMTh [IPEPLBAHMA

Cnos: 1 (2 6arira)

Lpknos: 4
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RIJMP - Relative Jump -
MepeiTn OoTHOCMUTENbHO

Onucanme:

KomaHaa BhimonHseT oTHOcuTenbHbI nepexon no agpecy B npeaenax +2 Kcnos (4 K6aitr)
TEKYLLErO COCTOSHMS CYETYMKA KOMAHA. B accembnepe BMECTO OTHOCUTEMbHBLIX OMEPAHAOB
ucnonbaytotcs metku. ns AVR MUKPOKOHTPOMNMEPOB C NAOMATLIO MPOrPAMM HE MPEBLILLAIOLLEH
4 Kcnos (8 K6aitT) naHHAS KOMAHAG MOXET GAPECOBATL BCKO NAMAT MPOTPAMM.

Onepauyus:
] PC<—PC + k + 1

Cunrakcmc OnepaHpsi: Cyetumk nporpamm:  Crek
i) RIMP k 2K < k < 2K PC<—PC+ k + 1 Crek He meHsieTcs

16-paspsagHbii KOA onepauuu:

| 1100 kkkk kkkk | kkkk |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

[Mpumep:
cpi rl6, $42 ; CpaBHMTL r16 c $42
brne error ; leperty ecn 16 <> $42
rimp ok ; BesyCroBHEDI nepexon
error: add rl6, rl7 ; Crnoxure rl7 ¢ rlé
inc rl6 ; YBermumnTh Ha 1 rl6
ok: nop ; HasHaueHre mmg rjmp (mycras onepauys)

Cnoe: 1 (2 6aitra)

Uuknos: 2
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ROL - Rotate Left trough Carry - CAoBuHYTL BNeBO uyepe3 nepeHocC

Onucaxme:
Cpgur scex 6utos Rd Ha opHo mecto eneso. ®Pnar neperoca (C) peructpa cocrosnms (SREG)
cmewaetca Ha mecto 6uta O pernctpa Rd. but 7 cmewaetcs so ¢nar neperoca (C).

Onepauyus:
-
[C]<[b7 - b0 | <—[C]
Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) ROL Rd 0<d<3l PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 0001 11dd dddd | dddd |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \ N A C

|- |- |<=>|<=>|<=>|<=>|<=>|<=>|

H: Rd3
S: N @V, Ina nposepok co 3HaKoM
V: N® C (Ons N n C nocne cagura) Ycranasnusaetcs ecnm (N ycranasnvsaeTcs u

C ouwmwaertcs) mnm (N ounwaetca a C ycranasnmeaetcs). B uHom cnyyae
oumwaertcs (mpu Hammauu sHavenmit N u C nocne cagural)

N: R7
YcranasnmeaeTca ecm B pesynsTaTte ycranosneH MSB, B uHom cnydae
oumaercs

z: R7 «R6 *R5*R4 *R3*R2+R1* R0
Ycranasnueaetcs ecnn pesynbtat S00, B MHOM Crydae ouwiiaeTcs

C: Rd7
YcranaenmeaeTca ecnu nepea cagurom 6w ycranosned MSB peructpa Rd, 8
MHOM CIlyuae O4MLLOETCS

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHWs KOMaHAbI

[Mpumep:
rol rl5 ; COBUTaTh BJIEBO
brcs oneenc ; [lepenTvt ecm YCTaHOBJIEH NIEPEHOC
oneenc: nop ; lleperiTy IO Ha3HAUEHVIO (IIyCTas orepalys)

Cnos: 1 (2 6arira)

Lnknos: 1
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ROR - Rotate Right trough Carry - CAoBMHYTb BNpaBO 4yepe3 nepeHoc

Onucanme:
Cneur Bcex 6utos Rd Ha opro mecto enpaso. ®Pnar neperoca (C) pervctpa coctosHms
(SREG) cmewaetcs Ha mecto 6uta 7 peructpa Rd. but 0 ecmewaetca sBo ¢nar neperoca (C).

Onepauyus:
s
[C]l—=[b7-—---------- bo |—[C]
Cunrakcmc OnepaHabi: CyeTtumk Nporpamm:
i ROR Rd 0<d=x<3l PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 1001 | 010d | dddd | 0111 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

|. |. |. | <=>|<=>|<=>|<=>|<=>|

S: N @YV, [Ina nposepok co 3HAKOM

V: N @& C (Ons N u C nocne cggura)
Ycranaenmeaetcs ecnm (N ycranasnmeaetca m C ounwaetcs) mam (N oumwaetcs
a C ycranosnusaetcs). B urom cnyuae oumwaertca (mpu Hamvuamn sHaueruit N u
C nocne cagura)

N: R7
YcranasnmeaeTcs ecnu B pesynbtarte ycranosned MSB, B mHom cnyuae
oumwaeTca

Z: R7*R6 *R5eR4+R3*R2«RT R0
Ycranasnusaetcs ecnn pesynstat S00, B MHOM cnydae ouniiaeTcs

C: RdO
YcranaenmeaeTca ecnu nepen cagurom 6uin ycranosner LSB pernctpa Rd, B mHom
crydae oumMwaercs

R (Pesynbtar) cootsetcteyer Rd nocne BbiMOnHEHWs KOMOHAbI

[Mpumep:
ror rl5 ; COBUTaTh BIPABO
brce Zeroenc ; llepeliTit ecym NEPEHOC OuyeH
Zeroenc: nop ; TlepenTy 1o HazHAUeHMo (IIycTas onepaLys)

Cnoe: 1 (2 6aitra)

Upknos: 1
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SBC- Subtract with Carry - Beluectb ¢ nepeHocom

Onucanme:
BbluMTaHME COREPXMMOrO PErMCTPA-MCTOYHUKA U coaepxumoro dnara nepeHoca (C) w3
perucTpa Rd, pasmelieHme pesynstata B perMcrpe HasHadenus Rd.

Onepauus:
(i) Rd<—Rd - Rr - C

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) SBC Rd,Rr 0<d=<31,0=<r<31 PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 0000 | 1od | dddd | |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \ N z C

|. |. |<=>|<=>|<=>|<=>|<=>|<=> |

H: Rd3Rr3+Rr3eR3+R3 « Rd3
YCTaHABAMBAETCS €Ciu eCTb 3aem M3 6uta 3, B MHOM Cydae OuMLLaeTcs

S: N®V, Ina nposepok co 3HaKom

V:  Rd7e Rr7 e R7+Rd7¢Rr7*R7
YcTaHaeAMBOETCA €CnM B pesynbTaTe onepauum obpasyeTcs nepenonHeHue
OMNOMHEHUS O [BYX, B MHOM Cllyyae OuMLLIaeTca

N: R7
YcranaenmBaeTcs ecnu B pesynstate yctanosneH MSB, B uHom cnydae
ounaeTcs

y 4 R7eR6*R5 eR4eR3 *R2 ¢R1 *R0 *Z
MpeawecTBOBaBIIEE 3HAYEHME OCTAETCA HEM3MEHHbIM ECTIM PEe3ynbTaT
PABEH HYMIO, B MHOM CIly4ae OYMLLCETCS

C: Rd7eRr7+Rr7 ¢ R7+ R7 « Rd7
YcranaenmeaeTcs ecnm abComioTHOE 3HAYeHue COmEePXMMOoro Rr mnioc
NPenLWeCcTBOBABLLMIA NepeHoc Bonblie, Yem abcomoTHoe 3HaueHne Rd, B nHom
crydae ouMwaeTcs

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHws KOMaHAbI

[Mpumep:
; Bemects rl @ r0 w3 r3 : r2
sub r2, r0 ; BomecTb Miaminsi GanT
sbc r3, rl ; BomecTs cTapumai OalT C NepeHOCOM

Cnos: 1 (2 6arira)
Lnknos: 1
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SBCI - Subtract Immediate with Carry -
BuiyecTb HenocpencTBEeHHOE 3HAYEHME € NMepeHOCoOM

Onucanue:

Buiuntanme koHCTaHTH M cogepxumoro dnara neperoca (C) M3 copepxmmoro perncrpa,

pasMeLLeHre pesynbTaTa B PErUcTpe HasHaveHus Rd.

Onepauus:
(i) Rd<—Rd - K - C

Cunrakcmc OnepaHabi: CuyeTunk _nporpamm:
0] SBCI Rd,K 16 <d=<31,0=<K=<255 PC<—PC + 1

16-paspsagHbiii KOA onepauuu:

| 0100 KKKK dddd | KKKK |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

|. |. |<=> |<=>|<=>|<=>|<=>|<=>|

H:  Rd3¢K3+K3*R3+R3 ¢ Rd3
YcTaHOBAMBAETCA €CnM eCTb 3aemM M3 BuTa 3, B MHOM CITy4ae OuYMLLOETCS
S: N @V, [Ina nposepok co 3HAKOM
V: Rd7 ¢ K7 « R7+Rd7+K7R7
~ YcTaHaenMBaeTcs ecnM B pesynbTaTe onepauuu obpasyeTcs nepenonHeHue
chi PReWS AR no [BYX, B MHOM Clly4yae OuMLLIaeTCs
N: R7
YcranaenmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
ounaeTcs
Z R7eR6*R5eR4eR3*R2eR1eROZ
[MpeawecTBOBOBLIEE 3HAYEHNE OCTAETCA HEU3MEHHBIM €CTIM Pe3ynbTaT
POBEH HYMIIO, B MHOM CITydae OuYMLLOETCS
C:  Rd7eK7+K7eR7+ R7e Rd7
YcranosnmeaeTcs ecnim abCoMOTHOE 3HAYEHME KOHCTAHTHI MOC

NPefLIEeCTBOBABLLMIA NepeHoc Bonblie, yem abcomoTHoe 3HaueHre Rd, B nHom

Cryyae ouMLaeTcs
R (Pesynstar) cootsetcreyer Rd nocne BbiMONHEHWs KOMAHAbI

Mpumep:
; BeuecTs $4F23 w3 rl7 @ rle
subi rl6e, r23 ; BorecTs Mitamungs OanT
sbci rl7, $4F ; BerecTb crapumi GanT C MEPEHOCOM

Cnoe: 1 (2 6aitra)
Lnknos: 1
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SBI - Set bit to 1/O Register -
YcraHoButb 6ut B peructp 1/0

Onucaxme:
Komanaa ycranasnmeaet saparHeiin 6ut B pernctp 1/O. Komarnga pabotaet ¢ mnaawmmm
32 permctpamu 1/O (appeca ¢ 0 no 31)

Onepauus:
(i) I/O(P,bj<—1

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) SBI P,b 0<P=<31,0=sbs7 PC<PC+1

16-paspsagHbii KOA onepauum:

| 1001 | 1010 | pPPPP | pbbb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
out $1E, r0 ; BamcaTs ampec EEPROM
sbi $1Cc, 0 ; YcTaHoBuThb OuT uTeHus B EECR
in rl, $1D ; Cunrarh mansele EEPROM

Cnos: 1 (2 6arira)

Uuknos: 2
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SBIC - Skip if Bit 1/O Register is Cleared -
Mponyctuts ecnu 6muT B peructpe 1/O oumuen

Onucanme:

Komanaa nposepset coctosHue 6uta B permctpe |/O u, ecnn 3ToT 6BUT ouneH, nponyckaeT
cnepyiouwyio komaHay. [laHHas komaraa pabotaet ¢ mnagwmmn 32 peructpamu 1/O (agpeca
c 0 no 31).

Onepauyus:
] If 1/O(P,b) = O then PC<—PC + 2 (or 3) else PC<—PC + 1

Cunrakcmc OnepaHpsi: CyeTtumk Nporpamm:
(i) SBIC P,b 0<P=<31,0<sb<7 PC<PC+1,
€CNM YCIOBMS He COBMIOAEHBI, HET MPOMYCKA
PC<—PC + 2,
ecnu cneayloLlas KOMAHAA AaMHOM B 1cnoBo
PC<—PC + 3,
ecm cnenyowpme komanasl JMP unn CALL

16-paspsgHbii KO onepauuu:

| 1001 | 1001 | pPPPpP | pbbb |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

e2wait: sbic s1c, 1 ; [poIyCTUTh CIeImylulylo KoMaHny ecim EEWE ouineH
rimp e2wait ; Bamice EEPROM He 3aBeplieHa
nop ; TpomormxaTs (MmycTas onepalys)

Cnoe: 1 (2 6aitra)

Linknos: 1 €CIu yCroBMS He COBIIOAEHb!, HET NPOMycka
2 €CIu yCroBsusa COBNIOAEHDI, BHIMOMHAETCA MPOMYCK
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SBIS - Skip if Bit 1/O Register is Set -
Mponyctuts ecnu 6ut B peructpe 1/0O ycraHoBneH

Onucaxme:
KomaHna nposepser coctosHue 6uta B pernctpe |/O u, ecnu 10T BUT yCTAHOBNEH,

nponyckaeT cneayoLlyio komaray. JaHHas komaHaa paboTtaet ¢ miaawmmmn 32 perncTpamm
I/O (ampeca ¢ 0 no 31).

Onepauyus:
(i If 1/O(P,b) = 1 then PC<—PC + 2 (or 3) else PC<—PC + 1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SBIS P,b 0<P<31,0<b<7 PC<PC+1,
€CIU yCIoBMS He COBIIOAEHbI, HET NPOMycKa
PC<—PC + 2,
NPONYCKAET KOMAHAY ANMHOM B OfHO CNOBO
PC<—PC + 3,
nponyckaet komanas JMP unm CALL

16-paspsagHbii KOA onepauum:

| 1001 | 1011 | pPPPP | pbbb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
waitset: sbis$10, 0 ; [pOIyCTUTE CIIenyllyl0 KOMaHIy €CJI YCTaHOBJIEH
6ur 0 B IlopTe D

rijmp waitset ; BuT He yCTaHOBJIEH

nop ; IpomorkaTh (MmycTas onepauys)
Cnos: 1 (2 6arira)
Linknos: 1 €CIU YCIIoBMA HEe COBMIOAEHbI, HET NPOMycKa

2 €Cnn yCnoBus COBNIOAEHDI, BHIMOMHAETCA MPOMYCK
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SBIW - Subtract Immediate from Word -
Bbluectb HENOCpencCTBEHHOE 3HAYEHUE U3 CIOBAa

Onucanme:

Boiuntarmne nenocpencteennoro snadenns (0-63) m3 napsl pernctpos u pasmelseHue
pesynbTaTa B nape pernctpos. Komanaa paboTaeT ¢ 4eThipbMs BEPXHMMM MAPAMM PETUCTPOB,
yaobHa ana paboThl C PETUCTPAMM YKO3ATENSIMM.

Onepauus:
(i) Rdh:Rdl«<—Rdh:Rdl - K

Cuntakemc Onepangst: CyeTunk _Nporpamm:
(i) SBIW Rdl,K  dle{24,26,28,30}, 0 <K <63 PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1000 | o111 | Kkdd | Kkkk |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

| T H S \ N z

|. |. |. |<=>|<=>|<=>|<=>|<=>|

S: N @V, Ina nposepok co 3HaKom

V: Rdh7 « RT5
YCTaHOBAMBAETCA €CiM B pesynbTaTe onepauun obpasyercs nepenonHeHue
LOMONHEHMs O ABYX, B MHOM Cllyyde OuMLLaeTCs

N: R15
YcranasnmeaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom cnyuae
ounaeTcs

y 4 RT5eRT14 RT3 *R12 «RT1 *R10 *RY *R8 *R7* R6 *R5 *R4 *R3 *R2 *R1+ RO
YcranasnusaeTcs ecnm pesynstar S0000, B MHOM cryuae ounwiaeTcs

C: R15 e Rdh7
YcranaenueaeTcs ecin abconioTHoe 3HadeHune KoHcTaHTsl K Gonblie
abCOMOTHOrO 3HAYEHUs CoflePXMMOro perctpa Rd, B MHOM criysae ouuwiaeTcs

R (Pesynstar) cootsetcreyer Rdh:Rdl nocne swinonnenms komanas (Rdh7-Rdh0 = R15-R8,
RdI7-RdI0 = R7-R0)

[Mpumep:
sbiw r24, 1 ; BomecTs 1 m3 r25:1r24
sbiw r28, 63 ; BemecTb 63 u3 Y ykaszsarens (r29 : r28)

Cnoe: 1 (2 6aitra)

Uuknos: 2
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SBR- Set Bits in Register -
YcraHoBUTL 6MTbI B perucrpe

Onucaxme:

Komanaa shinonHsaet yctaHoeky onpeaeneHHeix 6utos 8 pernctpe Rd. KomaHpa seinonHset
nornyeckoe ORI mexay copepxumbim pernctpa Rd m mackoii-koHcTanTon K n pasmewaet
PE3yNbTAT B perucTpe HasHavenus Rd.

Onepauyus:
0 Rd<—Rd v K

Cunrtakcmnc OnepaHabi: CyeTturk nporpamm:
(i) SBR Rd,K 16 <d <31, 0 < K <255 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0110 KKKK dddd | KKKK |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \ N VA C
0

[ [ [ =0 [=[=]-]

S: N @V, Ina nposepok co 3HaKom

V: 0
Ounwien

N: R7
YcranasnveaeTcs ecnu B pesynbtarte ycradosned MSB, B mHom crnyuae
ouuaeTcs

y 4 R7*R6*R5 *R4 ¢ R3 *R2*R1 RO
Ycranasnueaetcs ecnu pesynstar S00, B MHOM criyuae oumwiaeTcs

R (PesynbtaT) cootseTcTByeT Rd nocne BbINONHEHMS KOMAHAI

[Mpumep:
sbr rle, 3F0 ; YcranoBuTk OmTe 0 1 1 B rl6
sbr rl7, S$FO ; YcTaHOBUTH cTapume 4 6ura B rl7

Cnos: 1 (2 6arira)

Lnknos: 1
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SBRC - Skip if Bit in Register is Cleared -
Mponyctuth ecnu 6UT B perucrtpe oumLueH

Onucanue:

KomaHpa nposepsieT coctosHune BUTa B pervcTpe M, ecim 3TOT OUT OuMLLEH, NpomycKaeT

CnefyioLLyio KOMaHAy.

Onepauus:
(i) If Rr (b) = 0 then PC<—PC + 2 (or 3) else PC<—PC + 1

Cuntakcmc Onepangst: CyeTunk _nporpamm:

() SBRCRrb 0<r<31,0<b<7 PC<PC+1,

eCnut yCnoBus He COBMIOAEHDI, HET MPOMYyCKa

PC<—PC + 2,

ecnu creayloLwas KOMaHAA AnvHOM B 1cnoso

PC<—PC + 3,

ecm cnenyowpme komanasl JMP unn CALL

16-paspsgHbii KO onepauuu:

1111 110r mr | xobb |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
sub r0, rl ; Berects rl us x0
sbrc r0, 7 ; Mponyctuts ecm 6ur 7 B r0 ourmeH
sub r0, rl ; BBIMOJIHSAETCS TOJIBKO ecq 6uT 7 B r0 He ounmleH
nop ; TpomorkaTh (MmycTas onepauys)

Cnoeg: 1 (2 6aitra)

Linknos: 1 €CIU yCoBMS He COBIIOAEHb!, HET NPOMycka
2 €CI1 yCIoBMs COBMIOAEHI, BLINOMHAETCA NPOMYCK
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SBRS - Skip if Bit in Register is Set -
Mponyctute ecnu 6UT B perucTtpe yCcTaHOBNEH

Onucanme:
Komanaa nposepser coctoaHune 6UTa B pernctpe u, eciiv 3ToT GUT YCTAHOBEH, NPOMyCKaeT
CNneayoLwyo KOMaHLy.

Onepauyus:
(i If Re(b) = 1 then PC<—PC + 2 (or 3) else PC<—PC + 1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SBRS Rr,b 0<r<31,0<b<7 PC<PC+1,
€CIu yCoBMa He COBIIOAEHbI, HET NPOMycKka
PC<—PC + 2,
NPONYCKAET KOMAHAY ANMHOM B OfHO CNOBO
PC<—PC + 3,
nponyckaet komanas JMP unm CALL

16-paspsagHbiii KOA onepauum:

111 11r rrrr | Xobb |

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
sub r0, rl ; BeruecTb rl ms x0
sbrs r0, 7 ; Mponyctuts ecim 6ur 7 B r0 yCTaHOBIIEH
neg 0 ; BemosiHAeTCs TOJIbKO ecy 6uT 7 B r0 HE YCTaHOBJIEH
nop ; TlpomommxaTh (mycTas onepalms

Cnos: 1 (2 6aitta)

Linknos: 1 eCnn yCroBus HE COBMIOAEHDI, HET NMPOMYCKa
2 €Cnu yCroBus COBNIOAEHDI, BHIMOMHAETCA MPOMYCK
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SEC - Set Carry Flag -
YcranoButh ¢nar nepeHoca

Onucaxue:
Komanaa ycranasnmeaet dnar neperoca (C) 8 peructpe cratyca (SREG)

Onepauyus:
] C<—1

Cunrakcmc Onepangbi: CyeTtumk Nporpamm:
0] SEC None PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1001 0100 0000 | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

C: 1
®rnar nepeHoca ycTaHoBNEH

[Mpumep:
sec ; YcTaHOBUTH driaT mepeHoca
adc r0, rl ;rO0=r0+rl +1

Cnoe: 1 (2 6aitra)

Upknos: 1
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SEH - Set Half Carry Flag -
YcraHoButh ¢dnar nonynepeHoca

Onucaxue:
Komanpa ycranaenveaet dnar nonyneperoca (H) & peructpe crartyca (SREG)

Onepauyus:
(i H<—1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SEH None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 0101 | 1ooo|

ByneBbl BoipaxeHus peructpa craryca (SREG)

®nar nonynepeHoca yCTaHOBNEH

[Mpumep:
seh ; YCTaHOBMTbL GriaT MosyrepeHoca

Cnos: 1 (2 6arira)

Lnknos: 1
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SEl - Set Global Interrupt Flag -
YcraHoButh ¢pnar rno6anbHOro npepbiBaHUs

Onucaxue:
Komanaa ycranasnmeaet dnar mobansHoro npepsisanus () B pernctpe cratyca (SREG)

Onepauyus:
] [«—1

Cunrakcmc OnepaHpsi: CyeTtumk Nporpamm:
(i SEI None PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1001 0100 0111 | 1ooo|

ByneBbl BoipaXxeHus peructpa craryca (SREG)

®nar mo6anbHOro NPEpPbLIBaHUSA YCTAHOBIEH

[Mpumep:
cli ; BanpeTuTb MpepsBaHus
in rl3, $16 ; Cunrars llopT B
sei ; PaspelmTs NpepeBaHus

Cnoe: 1 (2 6aitra)

Uypknos: 1
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SEN - Set Negative Flag -
YcraHoBUTL ¢pnar oTpuuaTEeNbHOro 3HA4YEHUs

Onucaxue:
Komanpa ycranasnmeaet ¢nar otpuuatensHoro sHavenns (N) B peructpe cratyca (SREG)

Onepauus:
(i) N<—1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SEN None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 0010 | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

®nar nepeHoca ycTaHoBNEH

[Mpumep:
add r2, rl9 ; Croxres rl9 ¢ r2
sen H YCTaHOBUTH (bnar OTPMLIATEJIBHOT'O 3HaYEHMA

Cnos: 1 (2 6arira)

Lnknos: 1
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SER - Set dll bits in Register -
YcraHoBUTL Bce 6MTbI perucrpa

Onucanue:

3HaueHne SFF 3aHOCMTCH  HEMOCPENCTBEHHO B PerncTp HasHauyenus Rd

Onepauus:
() Rd<—SFF

Cunrakcmc OnepaHabi: CyeTunk _nporpamm:
0] SER Rd 16 < d < 31 PC<—PC + 1

16-paspsagHbii KOA onepauuu:

| 1110 | 1111 | dddd | 1111

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:
clr rl6 ; OumcTuTb rlé
ser rl7 ; YcraHoBuTh rl7
out #18, rle ; Bammcarb Hysm B [lopT B
nop ; Bamepxka (mycras onepaiys)

out #18, rl7 BamcaTh emvHLE B [lopT B

Cnoeg: 1 (2 6aitra)

Upknos: 1
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SES - Set Signed Flag -
YcranoButs ¢nar 3Haka

Onucaxme:
KomaHpa ycranaenmsaeT dnar yueta snaka (S) 8 pernctpe cratyca (SREG)

Onepauus:
(i) S<—1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SES None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1001 0100 0100 | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

S: 1
®nar yueta 3HOKQ yCTAHOBAEH
[Mpumep:
add r2, rl9 ; Crnoxre rl9 ¢ r2
ses ; YCTaHOBUTH (bﬂaf‘ OTPMLIATEJIBHOT'O 3HaUEHMA

Cnos: 1 (2 6arira)

Lnknos: 1
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SET - Set T Flag -
Ycranosutb ¢nar T

Onucaxue:
Komanpa ycranasnmeaet dnar nepeceinkun (T) 8 pervctpe cratyca (SREG)

Onepauus:
(i) T<—1

Cunrakcmc OnepaHpsi: CyeTtumk Nporpamm:
0] SET None PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1001 0100 0110 | 1000 |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

®nar nepecbinku yCTaHOBNEH

[Mpumep:

set ; YcranoButh T drar
Cnoe: 1 (2 6aitra)

Upknos: 1
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SEV - Set Overflow Flag -
YcraHoButh ¢nar nepenonHeHus

Onucaxue:
Komanpa ycranasnmeaet dnar nepenonnenns (V) 8 peructpe craryca (SREG)

Onepauus:
(i) V<1

Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SEV None PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 1000 | 0100 | 0011 | 1000 |

ByneBbl BoipaxeHus peructpa craryca (SREG)

®nar nepenonHeHns yCTaHOBEH

Mpumep:
add r2, rl9 ; Croxres rl9 ¢ r2
sev ; YCTaHOBUTE QJiaT MepernosiHeHus

Cnos: 1 (2 6arira)

Lnknos: 1
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SEZ - Set Zero Flag -
YcraHoButh ¢nar HyneBoro sHavYeHus

Onucaxue:
Komanaa ycranasnmeaet dnar Hynesoro sHadenus (Z) B pernctpe cratyca (SREG)

Onepauyus:
] Z<—1

Cunrakcmc OnepaHpsi: CyeTtumk Nporpamm:
(i SEZ None PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1001 0100 0001 | 1ooo|

ByneBbl BoipaXxeHus peructpa craryca (SREG)

y & 1
®nar HyNeBoro 3HAYEHMs YCTAHOBMEH
[Mpumep:
add r2, rl9 ; Crnoxares 19 ¢ r2
sez ; YCTaHOBUTH QUIaT' HYJIEBOT'O 3HAYEHUS

Cnoe: 1 (2 6aitra)

Upknos: 1
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SLEEP - YcraHoButb pexxum SLEEP

Onucaxme:

Komanga ycranasnmeaet cxemy 8 SLEEP pexum, onpenensembiit pernctpom ynpasneHus
LIMY. Korga npepsisanme ssisoaut LMY us SLEEP pexuma komanaa, cneayiowos 3a KoMaHaowm
SLEEP, 6ynet shinonHeHa npexpae, yem oTpabotaeT obpaboTumk NpepsiBaHMS.

Onepauyus:
Cunrtakcmnc OnepaHabi: CyeTtumk Nporpamm:
(i) SLEEP None PC<—PC + 1

16-paspsagHbii KOA onepauum:

| 1001 0101 100X | 1ooo|

ByneBbl BoipaxeHus peructpa craryca (SREG)

[Mpumep:
mov r0, rll ; Komporats rll B r0
sleep ; TNlepeBecTt MCU B pexom sleep

Cnos: 1 (2 6arira)

Lnknos: 1
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ST- Store Indirect from Register to SRAM using Index X -
3anucatb kocBeHHO u3 peructpa B CO3Y ¢ ucnonn3zoBaHuem uHpaekca X

Onucanue:

3anuceiaetca kocsenHo opuH 6aiT u3 pernctpa 8 CO3Y. lMNonoxenne 6anra 8 CO3Y
ykasbiaetcs 16-paspsaHbiM pernctpom-ykasatenem X 8 pernctposom daine. Obpalierue
K MOMATM OTPAHUYEHO TeKyLen cTpaHuuei obbemom 64 Kbanra. ns o6paiieHus Kk opyroi
crpanmue CO3Y Heobxoammo msmennts pernctp RAMPX 8 1/O obnactu. Pernctp-ykasarens
X MOXeT OCTATbCA HEM3IMEHHbIM NOCNne BbIMONMHEHUA KOMOHObLI, HO MOXET 6blTb
MHKPEMEHTUPOBAH WM AEKPEMEHTUPOBAH. IDTA OCOBEHHOCTb OYeHb yaobHa npu
MCMONL3OBAHMM PErUCTPa-ykasaTens X B KAYEeCTBE yka3ATENs CTEKa.

Ucnonb3oBaHue X-ykasarensa:

Onepauus: KommenTapwmit:

1] (X)<—Rr X: Heusmeren

(i) (X)<—Rr X<—X + 1 X: VIHKpeMeHTMpOBaH BNOCNECTBUM

(i) X<—X -1 (X)<—Rr X: MpeasapuTensHO [EKPEMEHTUPOBAH
Cunrakenc  Onepangbi: CueTunk _nporpamm:

1] ST X,Rr 0<d<3l PC<—PC + 1

(i) ST X+,Rr 0<d<3l PC<—PC + 1

(i) ST -X,Rr 0<d<3l PC<—PC + 1

16-paspsgHbii KO onepaumu:

(i 1001 001r rrrr 1100
(ii) 1001 001r rrer 1101
(i) [1001 001r rrrr 1110

ByneBbl BbipaXxeHus peructpa craryca (SREG)

| T H S \ N YA C
. t- fr-fr-1r-1-"7-7-]
[Mpumep:

clr 27 ; OunCTUTL CTapuysi 6anT X

1di r26, $20 ; YcranoeuTh $20 B Mamnai GanT X

st X+, 0 ; Coxpanutt B r0 comepxrmoe SRAM mno ampecy $20 (X

TIOCTVHKPEMEHTHPYETCS)

st X, rl ; Coxpanutb B rl comepxvmoe SRAM 1o ampecy $21
1di r26, $23 ; YcraHoBuTh $23 B Miammai GanT X

st r2, X ; CoxpaHuTb B r2 comepxvmoe SRAM mo ampecy $23
st r3, X

Cros: 1 (2 6aiita)

Uuknos: 2

; CoxpaHuTb B r3 comepxrmoe SRAM mo ampecy $22 (X
penneKpeEMEHTYPYETCS)
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ST (STD)- Store Indirect from Register to SRAM using Index Y -
3anucarb KOcBeHHO u3 peructpa B CO3Y ¢ ucnonbn3zoBaHmem uHpekca Y

Onucaxue:

3anucLIBaETCs KOCBEHHO, CO CMelleHnem wnm 6e3 cmelleHus, oamH B6aiT 13 perucTpa B
CO3Y. Monoxenune 6aitta 8 COIY ykasbisaeTcs 16-paspsagHbM perMcTpom-ykasatenem Y
B pernctposom darne. ObpalieHre K NaMsITM OrPAHUYEHO TEKYLLEN CTPAHMLEN OGbEeMOM
64 K6aira. Ana obpawerus k apyroit ctpanmue CO3Y HeobXxoaMMo M3MEHUTb Perncrp
RAMPY & |/O obnact.Pernctp-ykasatens Y MOXET OCTATHCH HEU3MEHHbIM MOCIE BbINONHEHMS!
KOMQHAbI, HO MOXET OblTb MHKPEMEHTMPOBAH MM AEKPEMEHTMPOBAH. DTA OCOBGEHHOCTL
oueHb ynobHA MpU MCMONb3OBAHMM perncTpa-ykasatens Y B kQuecTse ykasaTens CTeka.

Ucnonb3oBanue Y-ykasarens:

Onepauus: KommerTtapui:
(i (Y)<—Rr Y: Heusmeren
(il (Y)<—Rr Y=Y + 1 Y: MIHKpEeMEHTMPOBAH BMNOCNEACTBUM
(i) Y=Y - 1 (Y)<—Rr Y: MpenasapuTensHo AeKPeMEHTUPOBAH
™ (Y + g)<—Rr Y: HeusmereH, g: cmeleHre
Cunrakenc  Onepanabi: CueTumk _nporpamm:
(i STY,Rr 0<dz<3l PC<—PC + 1
(i) ST Y+,Rr 0<d<31 PC<—PC + 1
(i) ST -Y,Rr 0<d=<3l PC<—PC + 1
(iv) STD Y+qg,Rr 0 =<d=<31,0<qg=<63 PC<PC+1

16-paspsagHbiii KOA onepauum:

(i) 1000 001r rrer 1000
(ii) 1001 001r rrer 1001
(iii) 1001 001r reer 1010
(i) {10g0 aqlr reer 1999

ByneBbl Bbipa)XeHus perucrtpa craryca (SREG)

[Npumep:cir  r29 ;OuncTuTe CTapumst 6anT Y
1di 28, $20 ;YcrauoBurs $20 B miamwsi GanT Y
st Y+, r0 ;CoxpaumTts B r0 comepx. SRAM no ampecy $20 (YIOCTMHKPEMEHTUPYETCs)
st Y, rl ;CoxpaunTh B rl comepiumoe SRAM 1o ampecy $21
1di 28, $23 ;YcranoBuTh $23 B miamnai GanT Y
st Y, r2 ;CoxpanuTh B r2 comepiumoe SRAM 1o ampecy $23
st =Y, r3 ;CoxpaumTs B r3 comepx. SRAM o ampecy $22 (YnpenmeKpeMeHTUpPYeTCs)

std Y+2, r4 ;CoxpaHuTb B r4 comepxrmoe SRAM no ampecy $24

Crnos: 1

2 6awTa)

=
=
pou |
]
I
N
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ST (STD) - Store Indirect from Register to SRAM using Index Z -

3anucatb kKocBeHHO u3 peructpa B CO3Y ¢ ucnonbsoBaHuem uHpekca Z

Onucanue:

3anuchiBaETCA KOCBEHHO, CO CMELLeHMeM unu 6e3 CMeLleHus, oguMH BanT M3 pernctpa B
COa3Y. Monoxenue 6aita 8 COIY ykasbisaetcs 16-paspsgHbIM PerMcTpom-ykasatenem Z
8 pernctposom daine. Ob6palleHre K NamaTM OrPAHMYEHO TeKyLLeln CTPAHWUENn 06beMoM
64 K6aira. Ons obpawerus k apyroi ctpanmue CO3Y HeobxogMmo M3MEHUTb PerucTp
RAMPZ & 1/O obnactn. Perncrp-ykasartens Z MOXET OCTATLCA HEM3MEHHbIM MOCIE BbINONHEHUSA
KOMQHAbI, HO MOXET OblTb MHKDEMEHTMPOBAH MW AEKPEMEHTMPOBAH. DTA OCOBEHHOCTb
O4eHb ynobHA MpU MCMONb3OBAHMM PerncTpa-ykasatens Z B KQYecTBe yKA3aTens CTeka,
OfIHOKO, MOCKOIbKY PErUCTP-yka3aTeb Z MOXET ObiTb MCMOMb30BAH [ KOCBEHHOTO BbI3OBA
NOANPOTPAMM, KOCBEHHbIX MEPEXOA0B W TABMUYHbIX NpeobpasosaHuii, Gonee ynobHO

MCMOMb30BATL B KAYECTBE YKA3ATENs CTeKa perncrpbi-ykasatenm X u Y.

Ucnonb3oBaHue Z-ykasarensa:

Onepauus: KommeHtapuit:
(i) (Z)=<—Rr Z: Hensmeren
(i) (Z)«<—Rr <7 + 1 Z: NHKpeMeHTUPOBaH BNOCNEACTBUM
(i) <7 -1 (Z)=—Rr Z: MpensapuTensHO AEKPEMEHTUPOBAH
(iv) (Z + g)<—Rr Z: Hensmeren, g: cmelenmne
Cunrakenc OnepaHgst: CueTunk nporpamm:
) ST ZRr 0<r<3l PC<—PC + 1
(i) ST Z+,Rr 0<r<3l PC<—PC + 1
(i) ST-ZRr 0<r<3l PC<—PC + 1

(M  STdZ+qRr 0=r=<31,0<q<63 PC<—PC+ 1

16-paspsagHbii KOA onepauumu:

(i) 1000 001r rrer 0000
(ii) 1001 001r rrer 0001
(i) | 1001 001r reer 0010
fiii] | 10q0 aqlr rrrr 0aqq

ByneBbl BoipaXxeHus peructpa craryca (SREG)

ﬂQMMeQ:clr r3l ; OumcTuTh cTapuwsi OanT Z
1di r30, $20 ; YcraHoBuTe $20 B Mamnsi GanT Z
st Z+,r0 ;Coxparnts B r0 comepx. SRAM 1o amp. $20 (ZIOCTMHKPEMEHTMPYETCS)
st Z, rl ; Coxpamnts B rl comepiumioe SRAM o ampecy $21
1di r30, $23 ; YcraHoBuTh $23 B Miamuvii GanT Z
st Z, r2 ; CoxpanuTs B r2 comepiumoe SRAM 1o ampecy $23
st -Z, r3 ; CoxpanmTh B r3 comepx.SRAM 1o amp. $22 (ZnpenneKkpeMeHTVPYeTCs)
std z+2, rd ; CoxpaumThb B r4d comepwymoe SRAM no ampecy $24
Cnoe: 1 (2 6aitra)
Lnknos: 2
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STS- Store Direct to RAM -
3arpysutb HenocpeacreeHHo B CO3Y

Onucaxue:
Buinonnsetca sanucs ogHoro 6aita uz pernctpa 8 CO3Y. MoxHo ucnonssosats 16-
paspsaHbii agpec. Obpatierne k namsTn orpaHuyeHo Tekywen crpanuuen CO3Y obbemom

64 K6aitta. Komanpa STS mcnonbsyet ans obpaiierus k namaty eeiwe 64 K6ait pernctp
RAMPZ.

Onepauyus:
() (k)<—Rr

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
(i) STS k,Rr 0<r=<31,0<k<65535 PC<—PC+2

32-paspsagHblii KOp onepauuvm:

1001 001d dddd 0000
kkkk kkkk kkkk kkkk

ByneBbl BoipaxxeHus peructpa craryca (SREG)

[Mpumep:

1ds r2, SFFO0 ; Barpy3uTb B r2 comepxvmoe SRAM o ampecy SFFO0
add r2, rl ; Croxuteb rl C r2

sts SFF00, r2 ; BamicaTh o0paTHO

Cnos: 2 (4 6aira)

Lpknos: 3
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SUB- Subtract without Carry -
Bbiuectb 6€3 nepeHoca

Onucanue:

BblunTaHme conepxmnmoro pericTpa-McTodH1ka Rr us copepxmmoro pernctpa Rd, pasmeluerine

pesynbTaTa B PErdcTpe HasHavenus Rd.

Onepauyus:
0l Rd<—Rd - Rr

Cunrakcmc OnepaHabi: CyeTunk _Nporpamm:
() SUB RdRr 0<d=<31,0<r<31 PC<—PC + 1|

16-paspsagHbii KOA onepauuu:

| 0001 10rd dddd | rrrr |

ByneBbl BoipaXxeHus peructpa craryca (SREG)

| T H S \ N z C

|. |. | <=>| <=> | <=> | <=> | <=> | <=>|

H:  Rd3eRr3+Rr3eR3+R3 » Rd3
YcTaHoBAMBAETCA €CnM eCTb 3aem M3 BuTa 3, B MHOM CIlydae OuYMLLOETCS

S: N @V, Ina nposepok co 3Hakom

V:  Rd7e Rr7 «R7+Rd7 Rrd R7e
YcTaHaBAMBOETCS €Civ B PesysbTaTe onepauun obpasyetcs nepenoniHeHue
LOMONHEHMs IO ABYX, B MHOM CNyyde OuMLLaeTCs

N: R7
YcranaenmeaeTcs ecnu B pesynbtarte ycranosned MSB, B mHom cnyuae
ouMLLaeTCs

Z R7 *R6 eR5 R4 «R3«R2+R1*R0
YcranasnusaeTcs ecnm pesynstat paseH S00, B MHOM criyuae ouniiaeTcs

C: Rd7Rr7+Rr7eR7+ R7+ Rd7
YcranaenmeaeTcs ecnu abcomoTHOe 3HaueHne copepxmnmoro Rr Bonbuie, yem
abconoTHoe 3HaueHne Rd, B MHOM cnydae oumwiaetcs

R (Pesynstar) cootsetcteyer Rd nocne BbinOnHEHWs KOMOHAbI

[Mpumep:
sub rl3, rl2 ; BomecTs rl2 n3 rl3
brne noteq ; lNepenty ecom rl2 <> rl3
noteq: nop ; TlepenTy MO HasHAYeHVo (MyCTasd onepauys)

Cnoe: 1 (2 6aitra)

Upknos: 1
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SUBI - Subtract Immediate - BbiuecTb HenocpencTBEHHOe 3HA4YeHUe

Onucanme:
BbluMTAHME KOHCTQHTB M3 COREPXMMOTO PErMCTPA, PA3MELLEHWME PEe3ynbTaTa B Perucrpe
HasHayeHus Rd.

Onepauyus:
0 Rd<—Rd - K

Cunrtakcmnc OnepaHabi: CyeTunk _nporpamm:
() SUBI RdK 16<d<31,0<K<255 PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0101 KKKK dddd | KKKK |

ByneBbl BoipaxeHus peructpa craryca (SREG)

| T H S \ N VA C

|. |. | <=>|<=>|<=>|<=>| <=>| <=>|

H:  Rd3K3+K3eR3+R3 * Rd3
YCTaHABAMBAETCH €Ciu eCTb 3aem M3 6uTta 3, B MHOM Cydae OuMLLaeTcs
S: N@® V, [Ina nposepok co 3HAKOM
V: Rd7 ¢ K7 ® R7+Rd7K7R7
YCTaHOBAMBAETCS €CnM B Pe3ynbTate onepauum obpasyeTcs nepenonHeHne
NOMNOMHEHUA O [BYX, B MHOM Cllyyae OuMLLIaeTca
N: R7
YcranaenmBaeTcs ecnn B pesynstate yctanosneH MSB, B8 uHom cnydae
ounaeTcs
Z R7 ¢R6 *R5 R4 eR3+R2 «R1 RO
YcraHasnusaeTcs ecnm pesynetat paseH SO0, B MHOM cryyae ouuwiaeTcs
C: Rd7eK7+K7eR7+ R7 « RA7
YcranaenameaeTcs ecnm abCOMIOTHOE 3HAYEHME KOHCTAHTLI GOonblUe, Yem
abconoTHoe 3HaveHne Rd, B MHOM cnydae oumwiaercs

R (Pesynbtar) cootsetcreyer Rd nocne sbinonHeHWs KOMaHAbI

[Mpumep:
subi r22, $11 ; Bemects $11 w3 r22
brne noteq ; Tepertn ecym r22 <> $11
noteq: nop ; lleperiTv IO Ha3HaUeHVO (IIyCTas onepaulys)

Cnos: 1 (2 6arira)

Lnknos: 1

274



KTL-MK

SWAP - Swap Nibbles -
MomeHaTs HUG6ALI MecTamm

Onucanme:
KomaHaa MenseT mectamu crapwmiti 1 mnagwmit Hub6nel (nony6aiTsl) perucrpa

Onepauyus:
] R(7-4)<—Rd(3-0), R(3-0)<—Rd(7-4)

Cuntakeuc OnepaHabi: CyeTunk _nporpamm:
i SWAP Rd 0<dx< 31 PC<—PC + k + 1

16-paspsagHbii KOA onepauuu:

| 1001 010d dddd | 0010 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

R (Pesynstar) cootsetcreyer Rd nocne BbiMOnHEHWs KOMAHAbI

[Mpumep:
inc rl ; YBemmumTh Ha 1 rl
swap rl ; [loMeHATb MecTamy HMOOIEL rl
inc rl ; YBeqmunTh Ha 1 crapuwsi HMOOI rl
swap rl ; CHOBa NOMEHATH MecTamy HMOOJEL rl

Cnoe: 1 (2 6aitra)

Upknos: 1
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TST - Test for Zero or Minus -
MNMpoBepuTh HaO HOMb WUAM MMHYC

Onucaxme:
PeI'I/ICTp npoBepaeTcs HA HyNneBoe UM OTPULATENbHOE COCTOAHME. BbII'IOJ'IHﬂeTCﬂ nornyeckoe
AND cogepxunmoro permctpa ¢ cammm cobor. Cogepxmmoe perncTpa OCTAETCA HEU3MEHHBIM.

Onepauyus:
(i) Rd<—Rd . Rd

Cunrtakcmnc OnepaHabi: CyeTunk _nNporpamm:
() TSTRd 0=<d =<3l PC<—PC + 1

16-paspsagHbiii KOA onepauum:

| 0010 00dd dddd | dddd |

ByneBbl BoipaxeHus peructpa craryca (SREG)

I T H S \ N z C
0

|<=>|<=>|. |

S: N@ V, Ina nposepok co 3HaKom

V: 0
Ounwien

N: R7
YcranaenmBaeTcs ecnm B pesynstate yctanosneHd MSB, B uHom cnydae
ouMwaeTcs

y £ R7*R6 *R5¢R4*R3*R2 «R1 * RO
Ycranasnueaetcs ecnn pesynbtat S00, B MHOM Crydae ouwiiaeTcs

R (PesynsTat) cootsetctayer Rd

[Mpumep:
tst 0 ; IpoBepwTs r0
breq Zero ; Teperttn ecomt r0 = 0
zero:  nop ; lleperiTy IO Ha3HAUEHVIO (IIyCTas OrlepaLys)

Cnos: 1 (2 6arira)

Lnknos: 1
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WDR- Watchdog Reset -
C6pocutbh CTOPOXEBOIN Tamep

Onucanme:

Komanpa cbpaceisaer cropoxesoit Taimep (Watchdog Timer). Komanaa moxer 6biTb
BLINOSTHEHA BHYTPM 3GAHHOTO MPECKANepOM CTOPOXEBOrO TAMMEPA MPOMEXYTKA BPEMEHM
(cM. annapaTHbie xapPAKTEPHCTHKKM CTOPOXEBOrO TaMmepa).

Onepauyus:
] Mepesanyckaetca WD (cTopoxesoit Taimep)

Cunrakcmc OnepaHpsi: CyeTtumk Nporpamm:
(i WDR None PC<—PC + 1

16-paspsgHbii KO onepaumu:

| 1000 [ o100 | 1o1x | 1000 |

ByneBbl BbipaXxeHus peructpa craryca (SREG)

[Mpumep:

wdr ; COpPOCUTBE CTOPOXEBOM TalMep
Cnoeg: 1 (2 6aitra)

Upknos: 1
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