NPUJI0O>XKEHUE 1

Cuctema KomaHa MUKpPokoHTponnepos MCS-51

Komanza ACALL
ITo xomange ACALL ocymecrBisercs BbI30B NOANPOrpaMMbl, pacliofio-
JKEeHHOH B TeKymiem Ganke rmamsatu Komanna (2 K6aitta), cieayromum o6pasom

o  coaepxumoe cuyerynka KoMaHag PC (r e mosublii agpec cieaymomed Ko-
MaH/bI) 3aluchbiBaeTca B BeplluHy creka (Muammuuit Gafit agpeca 3anuchbl-
BaeTcst [IEPBbIM),

e  co/EpXHMMoe yKasaTess cTeka SP yBeJn4MBaeTcs Ha [Ba,

e B paspsapl 0—10 cyeTunka KoMaHj 3amucbiBaercs Anunubti (11-6utHblii)
ajpec MOAMpPOrpaMmbl, XpaHsuidcs B Kofe koMaHabl Copaep>xuMoe pas-
panoB 11-15 cueTunka KOMaH/[ He U3MeHsETCcA

Takum o6pasoM, Toyka HasHayeHust koMmaHant ACALL pomxna pasme-

IaTbcsl B TOM ke GaHKe MMaMATH IIPOTpaMM, 4TO M ee IepBblil 6aiT

CuHTakcuc baiit HukioB TakToB
ACALL addrll 2 12 24

Kog, |al10a9a81 [000 1 a7 a6 a5 a4 |a3 a2 at1 a0

Omnepauns ACALL
(PC) « (PC) + 2
(SP) = (SP) + 1
((SP)) = (PCyyg)
(SP) = (SP) + 1
((SP)) = (PC15-8)
(PCyp0) = AAA A A
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Komanaa ADD
ITo komanne ADD BbinmoJsHsIOTCS cieayolline JeHcTBUS

e  OMNepPaH/A-UCTOYHHUK CKJIATbIBAETCA C COAEPKMMBIM AKKYMYJSITOPA, Pe3ylib-
TAT 3aMUCHIBAETCA B aKKyMYJISITOP,
e  ycTaHaBJAMBaWTcsA 6uThi IpusHakoB peasysnbrata (C), (AC), (OV), (P)

CuHTakcuc baiitr IIukios TakToB
ADD A, Rn 1 1 12
Kop, O 0 1t O]t r r r

Omnepauus ADD
(A) « (A) + (Rn)

CuHTakcuc baur Iuknos TakToB
ADD A, direct 2 1 12
Kogn, o 01t 10 t 0 1 direct address

Omnepauuss ADD
(A) « (A) + (direct)

CuHTakcuc baiitr Iuxnos TakToB
ADD A,@ R: 1 1 12

Kopb, |O O 1t OJO0O 1 1

Omnepanus ADD
(A) « (A) + ((RD)

Cunrakcuc baiit IluxJios TakToB
ADD A #data 2 1 12
Kop, o 0 1t 0j0 1 0 O immediate data

Onepauuss ADD
(A) « (A)+ #data
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Komanaa ADDC
ITo xomange ADDC BbinoaHsSIIOTCS clieAyloliue AeidCTBUS

e  CKJaJbIBAIOTCS OlNepaHA-UCTOYHHMK, OUT INpH3HaKa HepeHoca C u cojep-
XKMMO€E aKKyMYJIsiTopa,
pe3yJIbTaT 3alucbiBaeTcsl B aKKyMYJISTOP,
yCTaHABIUBAIOTCS 6UTH Npu3Hakos pesyibrata (C),(AC),(OV),(P)

CHHTaKCHC bait Iluknos TaxkTos
ADDC A, Rn 1 1 12

Kep: | O O 1 1|1 r rr

Onepauus ADDC
(A) « (A) + (C) + (Rn)

CuHTakcuc bait Luknos TakToB
ADDC A, direct 2 1 12
Kop. |0 0 11101 0 1 direct address

Onepammus ADDC
(A) « (A) +(C) + (direct)

CHHTakcHc baiit Uuxios TakToB
ADDC A,@ Ri 1 1 12

Kop. {0 0 1 11011

Onepanus ADDC
(A) « (A) + (C) + ((Ry))

CuHTakcuc baiit Iluxnos TakTos
ADDC A, #data 2 1 12
Kog, |0 0O1 11 0100 immediate data

Onepamus ADDC
(A) « (A)+ (C) + #data
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Komanaa AJMP
Ilo xoMange AJMP ocymecTsisiercss mepexoA B TOYKY Ha3HadyeHHsi, pac-

MOJIOKEHHYIO B TeKylleM 6aHKe MaMsTH IIPOrpaMM, CleAYIOIHUM 06pa3oM

B pa3psabl 0-10 cyeTunka KoManj sanmucbiBaercst gauHAbIA (11-6uTHBI)
ajgpec TOYKH Ha3HayeHWsl, IMpeAcTaBieHHbIH 7-15 pas3psifaMu MepBOro
6aiita AAA (crapuue Tpu paspsaia) u BropbiM (MIafmKMe BoceMb paspsi-
noB) 6aliToM A A KoJa KOMaHpl

cogep>xuMoe paspsagoB 11-15 cyeTyuKa KOMAHJA COOTBETCTBYET ajJpecy
cefylolledl KOMaH/bl

Takum obpazoMm, Toyka HazHayeHust KoMaHabl AJMP noskHa pasMenjath-

csi B TOM >ke 6aHKe MaMsITU NPOrpaMM, 4YTO U ee MEePBBIN 6alT

CuHTakcuc baiit IIuxnos TakrtoB
AJMP addri1 2 2 24

Kon |a10 a9 a8 0 |0 O O 1 a/ a6 a5 a4}a3 a2 al a0

Onepamus AJMP
(PC) « (PC) +2
(PCyg-p)<page address

Komanaga ANL

ITo xomanae ANL BblnmosiHsIIOTCS CAeAyloiue AeHcTBUs
ONnepaHA-UCTOYHUK MOPa3psifHO JOTHYeCcKHM YMHOXKaeTcss Ha OIepaHa-
IIpUEMHUK,

pe3yJabTaT 3aMUChIBAETCA HA MECTO oNepaHAa-NpUeMHUKa

ec/Jd B KauyecTBe ollepaHAa-NpUeMHUKA MCIOIb3YyeTCs COAep>XKMMOe aKKy-
MyJIiTOpa, TO YCTaHABJIUBAETCS OUT YETHOCTH

CuHTakcuc bBautr Iluxnos TakToB

ANL A,Rn 1 1 12

Kepg, |O 1 O 111 r r r

Onepanuss ANL
(A) A ((Rn))
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CHUHTaKCHC Bair Huknos TaxTos
ANL A,direct 2 1 12
Kog, 0O 1 0110 1 0 1 direct address
Omnepamus ANL
(A) « (A) A (direct)
CunTakcuc baiitr Luknos TakTtoB
ANL A,0 R: 1 1 12
Kon O 1 0 110 1 1
Onepamuss ANL
(A) « (A) A ((R1))
CHuHTaKcHC Baiitr uknos Takros
ANL A, #data 2 1 12
Kon 0O 101101 00 immediate data
Omnepamuss ANL
(A) « (A) A #data
CuHTaKkcuc Bair [luknos TaxTosn
ANL direct, A 2 1 24
Koa. 010110 010 direct address

Onmnepamust ANL
(direct)«(direct) A (A)

CuHTakcuc Baur {uknos TakTtor
ANL direct, #data 3 2 24
Kog |01 010011 direct address immediate data

Onepanus ANL
(direct)«(direct)a#data

CuHTakcuc
ANL C, bit

baurt

2

[Iuk0B

TakTos

24
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Kon, 1 000}j]0 0 10 bit address

Onepartus ANL
(C) « (C)A(bit)

CuHTakcuc Bait [uxnoB TakrtoB
ANL C, /bit 2 2 24
Kop, 1 01 110 0 0 O bit.address

Onepamus ANL
(C) «(O)n/ (bit)

Komanga CJNE
[To xomange CJNE ocymecrBasieTcsi BerBleHue B IporpaMMe CJlefyOLUUM
obpasoM
e  eclMW ONepaH-MPUEeMHUK He pPaBeH OMepaHAy-MCTOYHHUKY, TO YNpaBJieHHe
mepefaercs B TOYKY HasHadeHusi ( K TeKyuiemy cofep>XHMOMY CYeTHHKa
KOMaHA NpUOABIsETCS MO3MIIMOHHO HEe3aBMCHMOE CMelieHye, MpeACTaB-
JeHHoe TpeTbuM 6aHTOM KoAa KoMaHabl S S),
e B IPOTMBHOM clyyae ylpaBieHMe Mepejaercs ciegyoieil KoMaHe

CuHTakcuc Baiir luknos TakTtoB
CJNE A, direct, rel 3 2 24
Kog, 101 1{0 101 direct address rel address

Onepamus (PC)« (PC)+3
IF (A) < >(direct)
THEN
(PC)« (PC)+relative offset
IF (A) < (direct) THEN
(C) « 1,
ELSE (C) « 0

CuHTakcuc Bait HuknoB TakToB
CJNE A, #data, rel 3 2 24
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Kopn, 10110100 immediate data rel address

Onepamust (PC)« (PC)+3
IF (A) < >(data)
THEN
(PC) « (PC)+relative offset
IF (A) < (data) THEN

(C) « 1,
ELSE (C) « 0
CuHTaKcuc Baiir IukaoB TakToB
CJNE Rn, #data, rel 3 2 24
Kop, 10111 rrr immediate data rel address

Onepamusi (PC)« (PC)+3
IF ((Rn)) < >data
THEN
(PC) « (PC)+relative offset

IF (Rn) < (data) THEN

(C) « 1,
ELSE (C) « 0
CuHTaKcuc Baiir 10171790} TakTos
CJNE @Ri, #data,rel 3 2 24
Kopg, 1011101 1. immediate data rel.address

Onepamust (PC)« (PC)+3
IF (R1) < >data
THEN
(PC) « (PC)+relative offset
IF ((R1)) < data THEN
(C) « 1,
ELSE (C) « 0

Komanga CLR

Ilo komange CLR onepaHa-npueMHUK YCTaHaBAMBAeTCH B COCTOSIHUE
«Hynab» Ecnm B KayecTBe omepaHAa-TpUeMHMKAa HUCHONb3YeTCs COAepXKHMOE
aKKyMyJsSITOpa, TO yCTaHABIUBAETCSI GUT YeTHOCTH
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CunTtakcuc Baiir [Muxnos TaxkTos
CLR A 1 1 12
Kopg, 111 0/0 1 0O
Onepamuss CLR
(A) « 0
CuHTaKCcuc Baur [IuknioB TakToB
CLR C 1 1 12
Kopn, 110 0|0 0 1 1
Onepamus CLR
(C)e 0
CuHTakcuc Baiit IInknos TakroB
CLR bit 2 1 12
Keg, |1 10 0] 0O O 1 O bit address
Onepamusi CLR
(bit)e 0
Komanuga CPL
ITo komave CPL onepanj-npueMHUK UHBEPTHPYETCS
Cunrakcuc Baur Iluknos TaxroB
CPL A 1 1 12
Kogr |1 1 1 110 1 0 O
Onepamus CPL
(A) « (A)
CuHTaKcuc Bair IIukios TakToB
CPL C 1 1 12
Kop, |1 01 110 0 1 1
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Onepauust CPL
(C) «/(C)

CHUHTaKCHC Bair Huxnaos TakToB
CPL bit 2 1 12

Kog. |1 01 110 0 1 0

Omnepamna CPL
(bit)« /(bit)

Komanga DA
ITo xomange DA pesynbraT ABOMYHOIO CIOXeHHS YIAaKOBAaHHBIX ABOUYHO-
AeCATHIHDbIX 4Yucel B aKKyMyJssTope (clo)KeHue BbIMOJHsieTcss KOMaHAOMH
ADD umu ADDC) npeobpa3syercs B yrakoBaHHOE JBOUYHO-AeCATHYHOE YHCJIO
cleAyomuM o6pa3oM
e ecIM YHCIO B MIAaQIMX 4-X paspsiaax akkyMyuastopa Gonpue 9 (T e
XXXX1010B XXXX1111B) unu 6uUT npusHaka BCIIOMOraTeJIbHOIO Ie-
peHoca paBeH 1, TO K COAep>XUMOMY aKKyMYyJSITOpa Npu6GaBJsieTcsl IUCI0
6 Ilpu mepenoce u3 3-ro paspsiga akkyMyJisiTopa, NPHU3HAK NEpeHOCa yc-
TaHaBJMuBaercs B 1,
®  eCJH YHCJIO B cTapliuX 4-x paspsigax akkyMmyasitropa Gonbimre 9 (Te
1010XXXXB 1111XXXXB) unu 64T npusHaxa mepeHoca paBed 1, TO
K COAepXXUMOMy akkyMyJasaTopa npubasnsiercss yuciao 60H IlIpu mepenoce
u3 7-ro paspsifa akKKyMyJsiTopa, [PH3HAK MepeHOCa ycTaHaBiIuBaeTcs B 1

JlanHas xoMaHAa MOXXeT ObITb WCIOJb30BaHA JJs POrPAMMHOM peasiu-
3alMM  NpoOLeAypPbl CJOXKeHHUS] MHOroGaiTHBIX YMAKOBaHHBIX JABOUYHO-
JIeCATHYHDbIX YU Cel

CuHrakcuc Ba#ur I{uknoB TaxToB
DA A 1 1 12

Keg {1 1 0 110 1 0 O

Onepauus DA
ecnn (A3-0) > 9 umu (AC) = 1,
10 ecniu ((A3-0) + 6) > OFH,
to (C) =1,
(A) =(A) +6
ecna (A7-4) > 9 umu (C) = {,
10 ecivt ((A7-4) + 6) > OFH,
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o (C) =1,
(A) =(A) + 60H
(P) =0\1

Komanna DEC

ITo xomange DEC onepana-npuemHuk ymeHnbmaercss Ha 1 Ecnu B Kaye-
CTBe OllepaH/a-MpHEMHHUKA UCIOJIb3yeTcs COAePIKHMOe aKKyMYyJIsITOpa, TO yCTa-
HaB/iuBaercs 6ur YetHoctu (P) M3 cocroguus 0 0B onepaHA-TpHeMHUK Iie-
pexoaut B cocrosinve 1 1B

Cunrakcuc bBaiit Iuksios TakToB
DEC A 1 1 12

Kogg {0 0O O1]0 1 0 O

Onepauuss DEC
(A) =(A) -1

CuHTaKcuc Baiit IIuksioB TakToB

DEC Rn 1 1 12

Kog: |O O O 111 r r r

Onepamuss DEC
(Rn) « (Rn) -1

Cunrakcuc Bair ITukJioB TakToB
DEC @Ri 1 1 12

Kop. |O O O 1|10 1 1

Onepamusi DEC
((R1)) « ((R1)) -1

CHHTaKCHC baiTt I{uxsioB TakToB
DEC direct 2 1 12

Kon, 0 0 01]01 01 direct address
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Onepamusa DEC
(direct) « (direct) — 1

Komanna DIV
[To xomanae DIV BbimonHsiioTest ceayiomue AeHCTBUS

cogepxumMoe Acc (genuMoe) fenuTcest Ha cofepxxumoe peructpa B (genu-
TeJb ),

eaas yactb pesysibrata (yacTHoe) 3amuchiBaeTcss B AKKYMYJISITOP
(Acc), ocraTok oT geneHusi B peructp B,

MPU3HAK [epeHoca yCTaHaBiuBaercsi B coctosgsHue «0»,

NpU3HaK IepelloJIHEHUsA yCTaHaBAUBaeTcsl B cocTosiiue «1», eciu genvmoe
B peructpe B paBHo Hymo, uinu B cocrosiie «0», B MPOTUBHOM ciyuae,
ycTaHaBJI¥BaeTcsl IPU3HAK YETHOCTH

3aMeyaHue
OmnepaHabl KOMaHAbl pacCMaTpUBAIOTCS KaK MOpsifkoBble 4yuciaa Ecau

ACJIMTEJIb PABE€H HYJ/IIO, TO pe3yJbTaT BbIIIOJHEHUA KOMAHADbI HE OIIpE€eJieH

CuHrakcuc banTt IMuksos TakroB
DIV AB 1 4 48

Kop, 100010100

Onepanus DIV
ecit (B) =010 OV =1,

vHaye OV 0
(TMP) =

(B) =(A) MOD (B)
(A) = (TMP)

(C) =0

(P) =0\1

Komanga DJNZ
[To xomarge DJNZ ocymecrisiercs BeTB/ieHHe B HPOrpamMme CJiefyHOMHM

obpazom

COAep>XKUMOe oflepaHAa-TTpUEeMHHKA yMeHbIllaeTcss HA efUHULLY, 3aTEM, eClHU
OIlepaHA-TIPUeMHUK He paBeH HYJO, TO ylpaBjieHHe [epeJaeTcsi B TOUKY
HasHaveHus (K TEKyIueMy COfepP>XMMOMY cYeTYHMKa KoMaHJ mpubasasier-

Cs1 MO3MIIMOHHO He3aBUCHMOE CMelleHHe, TpeACTaBleHHOe TPeTbHUM 6aHTOM
Kojga KoMaHasl S S),
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L B ITPOTUBHOM cJiy4yae yIIpaBJieHUe [lepejaeTCsa c.neﬂylomeﬁ KOMaH/e

[Ipu yMenblieHun omepaHa-mpueMHuK u3 cocrosHuss 00H mepexoaut B co-
crosane OFFH

CuHTaKCuC Baiit IluxioB Takros
DJNZ Rn, rel 2 2 24
Kopg, 110111 rrr rel address

Onepauus DJNZ
(PC)¢ (PC)+2
(Rn)« (Rn) - 1,
IFRn>0o0or Rn<0
THEN PC« PC+rel,

CyHTakcyc Bair [Iuknos TakTtos
DJNZ direct,rel 3 2 24
Kopn, 11010101 direct-address rel.address

Onepauus DJNZ
(PC)e (PC)+2
(direct)«(diret)-1
IF (direct) > 0 or
(direct) < 0, THEN
(PC)« (PC) + rel

Komanpaa INC
ITo komange INC onepana-ipueMHUK yBeJMYHUBAaeTCs HA eHHULLY
Ecnv B KayecTBe ONepaHAa-UCTOYHHKA HCIIOJb3yeTCs COAEePIKMMOEe aAKKYy-

MyJSITOpPa, TO ycTaHaBauBaercst 6ut gerHoctd (P)
N3 cocrostaus 1 1B onmepaHa-npueMHUK MepeXOfHuT B cocTosHHe 0 0B

CHHTaKCcHC Baur IIukioB TakToB
INC A 1 1 12

Kog |0000}J0100
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Kog (0000J]0100

Onepauust INC
(A) « (A) +1

CHHTaKCHC baiit IHukaoB Takros*
INC Rn 1 1 12

Kea: O O O O] r r r

Onepanuss INC
(Rn) « (Rn) + 1

CUHTaKCHC Baiir IuknoB TakTtoB
INC direct 2 1 12
Kog: |O O O 0]J]0 10 1 direct address

Onepauusa INC
(direct) « (direct) + 1

CunTtakcuc baiTt HuknoB TakToB
INC @R 1 1 12

Koa 000010 1 1

Onepawusa INC
((R1) « ((R1)) +1

CuHTakcuc baiir Huxaos TaxtoB
INC DPTR 1 2 24

Koa i 010}]0 0 1 1

Onepanusa INC
(DPTR) « (DPTR) + 1

Komanaa JB

Ilo xomanae JB ocyiuecrBisiercss BeTB/ieHHe B INporpaMMe CJeLyIOIHM
o6pasom
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ec/Ii MpPSMO apecyeMblii OUT styeliKM BHYTpPeHHeH IaMSTH JaHHBIX HJH
pervcrpa clieMajibHOH (QPYHKIHH paBeH eJUWHHLE, TO yNpaB/leHHe Mepesaa-
eTcsl B TOYKy HasHayeHHst (K TekyleMy COAEPXKHMOMY CYETYHKA Ko-
MaH/J npubGaBiisgeTcsl I[1O3WLMOHHO HE3aBHCHMOE CMeIlleHHe, IIpeJCTaB-
JleHHOe TpeTbUM 6aiiToM KoAa KoMauanl S S)

B NIPOTHBHOM CJIy4ae yIlpaBJeHHe IepeJaeTcs cleAylomend KOMaH/e

IIpsiMoii agpec aHanu3mpyeMoro 6MTa [JAHHDBIX IIPEJACTABJAETCS BTOPBIM

6aiToM xoaa komaHabl I |

CuHTaKkcHC Baiir Iuxnos TaktoB
JB bit,rel 3 2 24
Kop, 0010]0 0 0O bit address rel address

Onepaunsa JB
(PC)« (PC)+3
IF (bit)=1
THEN
(PC)« (PC) + rel,

Komanga JBC

Mo komange JBC ocyluectBisiercsi BeTBjleHHe B IpOrpaMMe CJlefyHOIUM

o6pa3om

ecli MpAMO agpecyeMbiii OUT sYeHKM BHYTPEHHEH MaMATH AAHHDBIX HJH
PETHCTPa ClelHaJbHONH (PYHKIMH paBeH €AWHHMIIE, TO 3TOT OHMT yCTaHaB-
JHBAeTCA B COCTOSIHHE <«HYJIb», a YIIpaBJieHHE Ie€Pe/laeTcsd B TOYKY Ha3Ha-
yennsi (K TeKyIueMy COAEP>KHMOMY CYETYHKA KOMaHJ MpuOaBJIseTcs Io-
3HI[MOHHO He3aBHCHMOE CMeIEHHE, [IPeJCTaBlieHHOe TPeTbuM 6aTOM KO-
Aa xoMaHgpl S S)

B [IPOTHBHOM CJIy4ae yIpaBieHde MlepeJaeTcs cjeJylolned KOMaH/e

Ipamoii agpec ananusupyemoro 6UTa JaHHBIX IPEACTaB/IAETCA BTOPbIM

6aiiToM koga KoMauabl I 1

CuHTakcuc Bar IuxnoB TakToB
JBC bit,rel 3 2 24

Kog, 000110000 bit address rel address
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Onepauus JBC
(PC)« (PC)+3
IF (bit)=1
THEN (bit) « 0
(PC)« (PC) + rel
Komanaa JC
[To xomanae JC ocyluecTBisiercs BeTBJieHHE B IpOrpaMMe cJeAyHOILHM
06pa3oM
ec/ii GMT npu3Haka nepesoca C paBeH eJMHHULIE, TO YIPABJIEHHE Nepe/IaeT-
ca B TOYKy HasHayeHus (K TeKyIeMy cOJepXHMOMY CYETYNKA KOMAH/
npr6aBisieTcsl IO3ULMOHHO HE3aBHCHMOE CMeIleHHe, IIpe/ICTaBJIeHHOE BTO-
pbIM GaiiTom KoAa KomaHgbl S S)
B IIPOTHBHOM cJlyyae yIpaBlieHHe [lepedaeTcs cleAyomel KoMaHe

CHHTaKCHC Banr IHuxknos TakrtoB
JC rel 2 2 24
Kem: |01 0010000 rel.address

Onepauus JC
(PC)e« (PC)+2
IF (C)=1
THEN

(PC)« (PC) + rel

Komanga JMP
ITo xkomMange JMP ocyimecrBisieTcsi KOCBEHHbIH Mepexof

CopepxHMoe cyeTyHKa KOMaHJ YCTAaHABJIHMBAeTCS DaBHbIM CyMMe COjep-
XKHMOro aKKyMyJsTopa u coaepxumoro perucrpa DPTR Cymma Boiuncisiercs
no Momynio 2**16, cogepxxuMoe aKKyMyJsiTopa HHTEPIIPETHPYETCS KAK LeJoe

yrcno 6e3 3Haka B Auamasone 0 255

CHHTaKCHC Baiit Iuxnos TaxToB
JMP @A+DPTR 1 2 24

Kop, |1O111]001 1

Onepauuss JMP
(PC)« (A) + (DPTR)
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Komanaa JNB
Ilo xomange JNB ocymecrBisiercss BeTBieHHe B IporpamMMe CleAyOMKM

obpasom

® eciM IpsiMO ajpecyeMbil OMT s4yeliKl BHYTPeHHeH NaMsTH JaHHDBIX HIH
perucrpa cleruanbHod QyHKIHH paBeH HyJIO, TO yIIpaBJieHHe IlepeJaercs
B TOYKY HasHayeHus (K TeKyleMy CoAepKHMOMY CYETYHKA KOMAHJ IIpU-
6aBsisieTcss  IIO3MIMOHHO  HE3aBHMCHMOe CMellleHHe, [peACTaBJeHHOe
TpeTbuM 6aliToM KoAa KoMaHAb S S)

e B [IPOTHMBHOM CJly4Yae yIpaBJieHHe [lepeJaeTcs cjegylolieil KoMaHjie

IIpsimoit agpec aHaau3mpyeMoro OHWTa JaHHBIX IIpedCTABJISETCH BTOPbIM
6aritoM Koga komauabl [ |

CHHTaKcuc bBait IuxnoB TaktoB
JNB bit,rel 3 2 24
Kop, 001110000 bit address rel.address

Onepanuas JNB
(PC)« (PC)+3
IF (bit)=0
THEN
(PC)« (PC) + rel

Komanaa JNC
Ilo komange JNC ocymectBisiercsi BeTBJieHHE B IIporpamMMe CJeAyIOLHM
obpa3soM
e  ecnu G6UT nmpuaHaka nepeHoca C paBeH HyJIO, To ylpaBjeHHe IlepeJaercs
B TOYKy HasHayeHus: (K TeKylieMy CoAep>XMMOMY CYETYHKA KOMAHJ IPHU-
6aBisieTcsl [IO3HIIMOHHO He3aBHCHMOE CMelieHHe, IIpecTaBJIeHHoe BTOPbIM
6aiiToM Koaa KoMaHAbl S S)
* B IPOTUBHOM CJIyyae yIpaBlieHKe Mepejaercs ciaeAyomeil koMaHae

CuHTakcuc bair IuxaoB TakToB
JNC rel 2 2 24

Kop, 01010000 rel address
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Omnepaituss JNC
(PC)« (PC)+2
IF (C)=0
THEN
(PC)« (PC) + rel

Komanga JNZ
ITo xomMange JNZ ocymiecTBisieTcsi BeTBJeHHE B IIpOrpaMMe cJeayIOliuM

o6pa3oM

e  ecJIM COAEpP>XHMOe aKKyMYJISITOpa He PaBHO HYJIO, TO yIpaBJieHHe Ilepefa-
eTcsi B TOYKY HasHaveHus (K TekyllleMy COAEpPXXMMOMY CYETYMKA KOMAaHA
npuOaBJsieTcs MO3NILHOHHO He3aBHCHMOE CMellieHHe, Mpe/{CTaBJIeHHOe BTO-

pbiM 6aliToM Kofa KoMaugbl S S ),
® B IIPOTMBHOM cJlydYae YIpaBJeHHe Iepe/aeTcs Cefylomeld KoMaH/e

CHHTAKCHC Ba#ir IukioB TakTtoB
JNZ rel 2 2 24
Kop |O 1 1 110 00 O rel.address

Onepauust JNZ
PC)« (PC)+2
IF (A) =0
THEN (PC)« (PC)-+rel,

Komanpga JZ
Ilo xomanae JZ ocyuiecTBisieTcsi BeTBJeHHE B IIporpamme cJjelylOMUM
o6pasoM.
®  €C/IH COAepP>KMMOEe aKKYyMYJIATOpa PaBHO HYJIIO, TO YIIpaBJieHHe Iepejaercs
B TOYKY HasHaveHMsi (K TEKYIEMy COAEPKMMOMY CYETYMKA KOMAHJ IpH-
6aBisieTcsl MO3MLUMOHHO HE3aBUCHMOE CMEIleHHe, IIPeJACTaBJIeHHOe BTOPbIM
6aiitoM Koga koManapl S S ),
® B IIPOTHBHOM clly4ae yIpaBJieHue epeJaeTcs clelylolied KOMaHAe

CHHTakcuc Baiir IluknoB TaxToB
JZ rel 2 2 24

Kopg |0 1 1 110 0 0 O rel address
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IF (A) =0
THEN (PC)« (PC)+rel,

Komanga LCALL
[Io xomanae LCALL ocymecrBisiercss BbI30B NOANPOrpaMMbl, PAaCHONoO-
XKeHHOH B 11060 ToYKe MaMsTH [porpaMM, clegyloiuM o6pasoM

° cofiepxuMoe cyerynka koMaHg PC (t e mnoaHbiii agpec cneaywomei Ko-
MaH/bl) 3anKcbiBaeTcs B BepuryHy creka (Muagiumii 6aiiT ajgpeca 3ammuchbl-
BaeTcs epBbIM),

*  cojep>XHMoe yKasarens creka SP yBenuyHBaercsl Ha /Ba,

. B CYETYMK KOMaH/[ 3amucbiBaercs mnoiHblid (16-6uTHBIN) aapec mnoAmpo-
rpaMmbl, IpeAcTaBJieHHblt BropbiM (crapmmM) A A u TperbuM (Maaa-
wuM) A A 6afiTaMi KoJa KOMaHAbI

CuHTakcuc Baiit [HuknoB TakToB
LCALL addri6 3 2 24
Koa: 00010010 addr15-addr8 addr7- addrO

Onepanua LCALL
(PC) « (PC)+3
(SP) <« (SP) +t
((SP)) « (PCyy)
(SP) « (SP) +1
((SP)) « (PCys3g)
(PC) «— addr15-0

Komanaga LJMP
[To xomange LJMP ocymecrBasierca 6e3yciioBHbI nepexoJ B TOYKY Ha-
3HaYeHHUs, PacIoNoXKeHHYIO B JIIO60M MecTe MaMsATH KOMaH[, C/lelylomuM o6-

pasoM

® B CYETYMK KoMaH/ 3anucbiBaercs nosHeiii (16-6uTHbI) agpec Tod-
KM Ha3HAYeHHsl, NpeAcTaBleHHblt BropbiM (crapmmm) A A u

tperbuM (MnagmuM) A A 6aiiTaMH KoJa KOMaH/bl

CHHTaKCHC Banr [IuxnioB TakTtoB
LIMP addri6 3 2 24
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CHHTaAKCHC Baiir Iuknos TakroB
LJMP addri6 3 2 24
Kog [0000 0010 addr15-addr8 addr7-addrQ

Onepanus LJMP
(PC) <—addr154)

Komanaa MOV

ITo xomange MOV onepang-MCTOYHUK IepechbisiaeTCsl HA MeCTo ollepaHjaa-
npueMHHKa EcaM MecroM ollepaHja-IpMEMHHKA SBJAETCA AKKYMyJATOp, TO
yCTaHaBJIHBaeTCsl GUT YETHOCTH

Cunrakcuc Baiir IHuknos TakToB
MOV A, Rn 1 1 12

Kopa: |1 1 1 O}l r r r

Onepammns MOV

(A) « (Rn)
CHuHTakcuc Bair Iluknos TakToB
MOV A, direct 2 1 12
Kop { 11101010 1 direct address

Onepamus MOV
(A) « (direct)

Cunrakcuc Baiir Huknos TaxkToB
MOV A, @Ri 1 1 12

Koa. |1 1 1 0] 0 1 1

Onepaigua MOV
(A) « ((R1))

CHHTakcHc Baiit [{uxnos TakToB
MOV A, #data 2 1 12
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Kop, |O 1 1 110 0 0 O immediate data
Onepamss MOV
(A) «# data
CHHTaKCHC Banr HuknoB. TakToB
MOV Rn, A 1 1 12
Kop, 111111 rrr
Onepanuss MOV
(Rn) «( A)
CHHTaKCcHC BaiT lukyoB TakToB
MOV Rn, direct 2 2 24
Kopg. |1 O 1 O} 1 r r r direct address

Onepamus MOV

(Rn) « (direct)

CHHTaKCHC Bair LukJoB TakToB
MOV Rn,#data 2 1 12
Kopp (O 1 1 1|1 r r iImmediate data
Onepamus MOV
(Rn) «# data
CHHTaKCHC Ba#r Iukj0B TaxroB
MOV direct,A 2 1 12
Kopp 11 1 1 110 1 0 1 direct address
Omnepamuss MOV
(direct) « (A)
CHHTaKCHC Baur Hukios TaxkTtoB
MOV direct, Rn 2 2 24
Kop, 1 0 0 0|0 r rr direct address
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Onepauus MOV
(direct) «(Rn)

CHHTaKCHC Baiir IIuknos TakToB
MOV direct, direct 3 2 24
Koa. |1 0 00J0 101 dir addr (src) dir addr.(dest)
Omnepauus MOV
(direct) « (direct)
CHHTaKCHC Bair 1IukjioB TakToB
MOV direct, @R1 2 2 24
Kop |1 0 0 0jO0 1 1 direct address

Onepauns MOV
(direct) «((R1))

CuHTakcuc Baiir 1IukinoB TakrtoB
MOV direct, #data 3 2 24
Kog: |10 11 1j0 10 1 direct address immediate data

Onepauus MOV
(direct) «#data

CuHTakcuc Baiir IluknoB TakToB
MOV @Ri, A | 1 12
Kop, 111110 1 1
Onepauus MOV
((R1)) «(A)
CHHTaKCcHC Baitr IlukioB TakroB
MOV @R, direct 2 2 24
Kog. |1 0O 1 0jJ0 1 1 direct address

Onepauus MOV
((R1)) « (direct)
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CuHTaKCHC Baiit IInknoRr TaxToB
MOV @R, #data 2 | 12
Ko, 0O 11 110 1 1 immediate data

Onepaunss MOV
((R1)) « (data)

CuHTaKCcHC Bair IIuxnoB TakTOoB
MOV C, bit 2 | 12
Kea: |1 01 0|0 O 1 O bit address
Onepauus MOV
(C) « (bit)

CHHTaKcHC Baiir IInxnoB TakToB
MOV bit, C 2 2 24
Koa, 1 001]0 0 1 0 bit address

Onepamuas MOV
(bit) « (C)
CuHTaKcuc Bair [IuxnoB TakToB
MOV DPTR,data 16 3 2 24
Koa: [1 001]0000 immed.data15-8 immed data7-0

Onepauna MOV
(DPTR) « #data;s
DPH « #data15-8
DPL « #dataH)

Komanaa MOVC

Tlo koMange MOVC onepaHA-UCTOUYHUK (6alit koga KoMmaHAbl WM 8-
6MTHAS KOHCTAHTA) M3 I[aMsATH [POrpaMM IlepechbisiaeTcs B aKKyMYJISATOP
Hmeercss aBa crioco6a ¢popMUpPOBAHUSA ajpeca onepaHaa-HCTOYHHKA
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¢ KakK CyMMa CO/Jep)KHMOIro aKKyMyJiiTopa H perucTpa yKa3aTels JaHHBIX
DPTR,
e KaK CyMMa CO/Iep>XXHMMOIo aKKyMyJISiTopa U perucrpa cuerynka komaHj PC

[IpuMeyaHust

o Ilocne BbIGOPKHM TekylneH KOMaHAbI CYeTYMK KOMAaH[ YyBeJIHYHBaeTCs Ha
YHCJI0, paBHOE KOJHMYECTBY 6aiT, 3aHMMaeMbIX 3Toil KomaHgo# (a1a Ko-
MaHgbl MOVC - Ha efuHuILYy)

o Crapmmnii 6aiit azpeca mepenaercsi 4Yepe3 MopT #2, MIaJWIUU — 4Yepe3
nopt #0

Y cranaBauBaeTcs NNpHU3HAK Y€THOCTH

CuHTakcuc Bair IMuknoB TakToB
MOVC A, @A+DPTR 1 2 24

Kopg. | 100 1 0011

Onepamus MOVC
(A) « ((A)+(DPTR))

Cunrtakcuc Baiit IIukioB TaktoB
MOVC A, @A+PC 1 2 24

Kog |1 0 O 0JO O 1 1

Onepamus MOVC
(PC) «(PC)+1
(A) «((A)+(PC))

Komanga MOVX

Nmeerca aBa suga komanabl MOVX

ITo xoMaH e nepBoro BHAA ONepaH/-MCTOYHUK K3 BHelIHel NaMsTH [aH-
HbIX IepechliaeTcsl B aKKYMYJISTOP

Ilo xoMange BToporo Buja cofepXXMMoe aKKyMyJsTopa IiepechbliaeTcs
Ha MeCTO onepaHAa-NpHeMHHUKA BO BHEIIHIOK MaMSThb JaHHbIX

B kayecrtBe ajsipeca s4efiKM MaMsiTH JAaHHBIX MOYKeT MCHOJIb30BaTbCA

1) comepsxumoe pabouero perucrpa ¢ kogoM R (re RO R1) B srom
Cly4yae ajpec U AaHHbie MyJbTHUNJIEKCHO NepejaloTcs yepe3 nopt Pasmep aa-
pecyeMoil o6nacTH AaHHbIX — 256 6alT C 1enblo yBeqMueHHS pa3Mepa ajpe-
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cyeMoli o6sacT JaHHbIX Ao 64 K6aliT, pekoMeHAyeTCs HCIONb30BaTh HopT #2
AJsI IpeBapUTeIbHON Mepejgadyyu cTapiiero 6aiita ajpeca,

2) cofepxuMoe perucrpa ykasatens ganabix DPTR  Muagmuii 6aiit ag-
peca MyJbTHIUIEKCHO Nepefaercsa 4epe3 mopt #0, crapiumii 6aiT - 4epes mopr
#2 B ¢duxcarope nopta #2 (t e P2) BoccTaHaBIMBaeTCs ero MpeJABapHTENbHO
coXxpaHeHHoe 3HayeHMe B O6ydep mopra #2 3amuCBIBAIOTCS MepechliaeMbie
naHsble PasMep agpecyeMoii o6yacti AaHHbIX — 64 Kéait

Ecnu B kavyecTBe ollepaHAa-IpHeMHHKA HCIOJb3yeTcsi aKKYMYJISITOP, To
yCTaHaBJIMBaeTCs NPU3HAK YETHOCTH

CuHTaxcuc BanTt [HuknoB TakTos
MOVX A, @R: 1 2 24

Kog. | 111010 0 1 1

Omepanuss MOVX

(A) «((R1))
Cunrakcuc Baiit IuknosB TakToB
MOVX A, @DPTR 1 2 24
Kopn, 111010 00 O
Onepamus MOVX
(A) «((DPTR))
CuHTakcuc Ba#nT ITuknoB TakToB
MOVX @Ry, A 1 2 24
Koga. 111110 0 1 i
Onepamus MOVX
((R1)) «(A)
Cunraxcuc BaiT IuknoB TakToB
MOVX @DPTR, A 1 2 24

Kop, 1111 0000
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Onepamms MOVX
(DPTR) «(A)

Komauaa MUL
ITo xomange MUL Boinonusiores cieaymomye gJeidcTBUS

e  COJAEpPXHMMOe aKKyMyJIsiTopa yMHOXKaeTcs Ha Ccofep)XHMoe perncrpa B,
pe3yJbTaT 3amucbiBaercs B perucrpoByio napy AB (Miagummii Gaiit B
peructp A, crapumuii — B perucrp B),

e IPH3HAaK [EepeHoca ycTaHaBJUBaeTcs B cocrosiHue «0»,

e INpHU3HAK MepernoJiHeHHsI — B cocTosiHue «0», ecnu crapidil 6afiT pe3yJib-
TaTa paBeH HYJIO, HJIH B COCTOsIHHE «1%, B IPOTHBHOM clyuae,

e  YCTaHAB/INBaeTCA NPHU3HAK YETHOCTH

OﬂepaHZIbI KOMaH/bl paCcCMAaTPHBAIOTCSA KAK IOPsAJKOBbIE YHCIIA

CuHTakcuc Baiit Iuxknos TakToB
MUL AB 1 4 48

Kog, 101010100

Onepamuss MUL
(A)79 « (A)X(B)
(B)1s.s,

Komanga NOP

Ilo xomane NOP BbInoJIHsIeTCS X0JIOCTasi Ofepanys MHKPOKOHTpOJLIEpa
B pesynbrare conep>xuMoe BceX perHCTpPOB, KpoMe CYETYMKA KOMaH[, He H3Me-
HseTcss CYeTYHK KoMaH/ HapalUMBaeTcs eJUHHILY

CuHTakcuc Bait IuknioB TaxrtoB
NOP 1 1 12

Kog, 0000 0000

Onepamus NOP
(PC)e (PC) + 1
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Komanga ORL
ITo xomanie ORL BbinosHsAOTCS caefyoomye QefdcTBUsSA

®  ONepaHA-HCTOYHUK I[10PA3PS/HO JIOTMYECKH YMHOXaeT Ha omnepaHf-
HpUeMHUK,

e pe3yJIbTAT 3alI¥ICbIBAE€TCS HA MECTO ollepaHaa-IpueMHHKa

Ecmu B KadecTBe onepaHfa-lpMeMHHKA HCIOMb3yeTcs COAEP>KHMOe aKKy-
MyJISITOpa, TO YCTaHaBJINBaeTCst OUT YeTHOCTH

CHUHTaKcHuc Baiirt IIuxnoB TakToB
ORL A Rn 1 1 12

Kopn, 01 0 0|1 rrr

Onepauusi ORL
(A) « (A)v (Rn)

CuHTakcuc Banr Iuxnos TaxrtoB
ORL A, direct 2 1 12
Koa 010 0|1 rrr direct address

Omnepanusi ORL
(A) « (A)v (direct)

CuHTakcHuc Baut IInxnoB TakToB
ORL A, @R: 1 1 12

Keg {0 1 0 0]0 1 1

Omnepauuss ORL
(A) « (A)v ((R1))

CHuHTaKcHC bBaur IluxioB TaxkToB
ORL A, #data 2 1 12
Kog |0 1 0 0{0 1 0 O immediate data

Onepauuss ORL
(A) « (A)v #data
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CHHTaKCHC BapiTt Huknos TakTtoB
ORL direct, A 2 1 12
Kog. {10 1 0 0{0 0O 1 O direct address

Onepamus ORL
(direct)« (direct)v(A)

Cunrakcuc Baur uxnos TaktoB
ORL direct,#data 3 2 24
Kop. |O 1 0 010 O 1 1 direct address

Omnepanuss ORL
(direct)«(direct)v#data

CuHTakcuc Bait IIux 0B TakToB
ORL C, bit 2 2 24
Kog |[0111]0010 bit.address

Onepamus ORL
(C) « (C)v(bit)

Cunrakcuc Baiit IIuxioB TaktoB
ORL C, /bit 2 2 24
Kops |1 O 1 0JO O O O bit.address

Omnepamus QRL
(C)«(C) v/ (bit)

Komanga POP
ITo xomange POP BoINoHAIOTCS cleAyiolIe AeHCTBUS

®  COAEep)XHMoe cTeKka MO a/Jpecy, HaXOASIIEMYCS B perucrpe ykasaTeJs
creka SP, mnepecburaercs B A4eiiky BHyTpeHHeld MaMsTH JaHHBIX MM B
perucrp crnenuajgbHoi (PYHKIMH, MpPSIMO afipecyeMbie BTOpbiM 6aliTOM KO-
Aa koMaHasl B B,

¢  COAepXHMOe perucrpa ykKasatess cTeka SP yMmeHblnaercst Ha e UHHILY
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CHuHTakKcHuc Baitr IMukoB TakToB
POP direct 2 2 24
Kogs- {1 1 0 110 0 0 O direct address

Omnepamuss POP
(direct)«((SP))
(SP) « (SP-1)

Komanaa PUSH
ITo komanae PUSH BbinosnHsATCS clefylmue AedCTBHS

co/epXKHMOe perucTpa ykasaTess creka SP yBennmuuBaeTcst Ha eMHHUILY,
coJlep>KHMoe siuedKM BHYTpeHHed MaMATH JaHHbIX MJIM COAep>KHMOE peru-
cTpa chemuajbHol (pyHKIMH, IHpsIMO aJpecyeMoe BTOpbIM 6aiToM Koja
koMaHJabl B B, 3amuchiBaeTcsi B CTeK IO ajpecy, HaXo/suieMycs B pe-
TMcTpe ykasarensi creka SP

Cunrakcuc Bair ITuxnoB TakToB"
PUSH direct 2 2 24
Keg |1 1 0 0j0 O O O direct address

Onepammua PUSH
(SP) «(SP) + 1
((SP)) « (direct)

Komanna RET
ITo xomange RET ocymecrsisiercss Bo3BpaT M3 IOANPOrpaMMbl, KOTopasi

6bina Bbi3paHa KoMangod ACALL nmu LCALL, creayomum o6pasom

coflep>kHMoe BepIIMHb! creka (T € TOJHBIA agpec Bo3BpaTa M3 HOAIPO-
rpaMMbl) epecbiiaercs B cueTunk Komanj PC,
cofiep>XUMoe yKa3sarelsisi creka SP yMeHblllaeTcsl Ha /[[Ba

CuHTrakcHc Bant ITuxknoB TakToB
RET 1 2 24

Kop, 0O 01 0}j]0O0T11TO0

Onepanuss RET
(PCys.8)« ((SP))
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(SP) « (SP) -1
(PC7.0)<— ((SP))
(SP) « (SP) -1

Komanaa RETI
ITo xomarae RETI ocymecrBnsercss Bo3BpaT u3 noAnporpaMMbl 06CTy>Ku-

BaHHUS MpepbIBaHUsA CleJYIOIIUM 06pa3oM

e  cofepxuMoe BepmuHbl cTexa (T e mosHBIA aJpec Bo3BpaTa B TOYKY Hpe-
pbiBaHMsI) mepecbliaeTcsi B cyetynk KomaHg PC  Touka npeppiBaHHS
pa3MelnjaeTcss 3a KOMaH/[OH, BO BpeMs BbIIIOJIHEHHsS] KOTOpOii MpuInen 3a-
npoc Ha NpepblBaHue,

e  coJep)XxmMoe ykasaTessi cTeka SP yMeHbillaeTcsi Ha ABa

Pa3peluaeTcsi mpepblBaHHE PaBHOI'O HJIM MeHbIIEro YpOBHS

IIpumeyanue
Ecnu Bo Bpemss BbinosHeHus koMananl RETI npuinen sanpoc Ha npepbi-

BaHHe PaBHOTO MJIM MEHBIIEro ypoBHsi, TO ero o6pa6oTKa HayHWHaeTCsl TOJIbKO
1ocJjie BBINOJIHEHHUS cle/lylolled KOMaH bl

CuHTakcuc Baiit Iuxnos TaxToB
RETI 1 2 24

Kog. 100110010

Onepamusi RETI
(PCys8)« ((SP))
(SP) « (SP) -1
(PCy9)« ((SP))
(SP) « (SP) -1

Komanaa RL
Ilo komange RL comepxnMoe akkyMy/nsiTopa LUKJIHYECKH CABHI'aeTcs

BJIEBO Ha OJMH [JBOMYHBIH pa3psif

Cunrakcuc Bait IIuxnoB TakToB
RL A 1 1 12

Kogs |0010)] 001 1
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Omnepamnusi. RL
(An+1) « (An), n=0 6
(A0) « (A7)

Komanaa RLC

[To xomange RLC coaep>xumoe akkyMyssitropa ¥ GUT NpH3HaKa nepeHoca
LIMKJIMYeCKH CIBHUIaeTcsl BJIeBO Ha OJWH ABOUYHBIH paspsj

Y cranaBiuBaercsi 6UT IpH3HAKA Y€THOCTH

Cunrakcuc Baiir Huxknos TakToB
RLC A 1 1 12

Kog 00110011

Omnepamusi RLC
(An+1) « (An), n=0 6
(A0) « (C)
(C) « (A7)

Komanga RR
ITo xomangme RR copepxuMoe aKKyMyJsiTopa I[MKJIMYEeCKH CABHUTaeTcsi
BIIpaBO Ha OJWH JBOHYHBLIH pa3psii

CuHTtakcuc Bait HuknoB TakToB
RR A 1 1 12

Kop, 0000|0011

Onepamust RR
(An) « (An+1), n=0 6
(A7) « (A0)

Komanga RRC

ITo xomange RRC coxgepxuMoe akKyMyJsiTopa U GUT IpH3HaKa MepeHoca
IUKAHYECKH CABMIaeTcsl BIIPAaBO Ha OUH JBOUYHBIN paspsif

Y craHaBimBaeTcs 6UT NMpH3HaKa YeTHOCTH

Cunrakcuc Baiir IuknoB TakToB
RRC A 1 1 12
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ITo komManae RRC coaep>kumMoe akkyMmyisitopa U 6UT IpH3HaKa mepeHoca
IMKJIHYEeCKH CABHIalOTCS BIIPAaBO HAa OAMH [IBOHMYHBIA paspsg Y cTaHaBIHBaeTCHA
6UT MpHU3HAKa YE€THOCTH

CuHTaKcuc Bair IluxnoB TakToB

RRC A 1 1 12

Kop: |O0O0OO01] 0011

Omnepamss RRC
(An) « (An+1),n=0 6
(A7) « (C)
(C) « (A7)

Komanaa SETB

ITo xomanae SETB onepana-npueMHHUK yCTaHaBJAWBAETCS B COCTOSIHHE «1»
Ecnn B KadecTBe mpueMHHKa Hcnoibdyercs 6ur PSW 0, PSW 2, PSW 6 uan
"PSW 7, To cooTBercTByrommii ¢aar npusHaka pesyzabrata (P), (OV), (AC)
unn (C) ycranaBimBaercsi B COCTOSTHUE «1»

CuHTaKcuc. BauT- IIuxnoB. TakToB
SETB C 1 1 12

Koa: |1 101] 001 1

Onepanusi. SETB

(C) «1
CuHTakcuc Bair IIuxnos- TakToB:
SETB bt 2 1 12
Koa, 11010010 bit.address

Onepamns SETB
(bit) « 1

Komauaa SJMP

Ilo xomange SJMP ocymiecrBisiercsi Ge3ycJIOBHDIH IepeXoA B TOYKY Ha-
3HaYeHUsl, PacloJIOXKeHHYI0 B mpedenax or 128 6alTt, mpeamecTBYIOINHX KO-
MaHae, fo 127 Gaifr, creayromux 3a KOMAaHAOH, MyTeM CJIOXeHHS TeKYyLIero
coaepKUMOro cyeryuka koMaHag PC ¥ MO3WIMOHHO He3aBHCHMOIO CMeIleHHs],
IIPpEACTaBJIEHHOIO BTOPBbIM 6aiiToM Koraa KoManga S S

BaiiT nosummoHHo He3aBHCHMOro CMelIeHHsi WHTepPIpPEeTHPYeTcs KaK IeJioe
YHCJIO CO 3HAKOM B Ipegenax or -128 no +127

Cuntakcuc Bair Iluknos TakToB
SJMP rel 2 2 24



APUNOXEHWE 1 KOMAHZABI MUKPOKOHTPONNEPOB MCS-51

361

Kop, 1000|0000 rel address

Onepauuss SJMP
(PC) « (PC) +2
(PC) « (PC) + rel

Komanna SUBB
ITo komanae SUBB BbinonHsiiorest ciegyomue AedcCTBHSA

L ornepaH-UCTOYHUK H 6T I[IpU3HdKa IepeHoca BbIYUTAIOTCSI N3 COAEpPXXKHUMO-

ro aKKyMyJsTopa,
pe3yJIbTaT 3alHcbiBaeTcss B aKKyMYJISITOp,

ycTaHaBIuBaoTcs 6uThl npusHakos peayabtata (C), (AC), (OV) u (P)

CHHTaKCcHuC Baur [HukoB TakToB
SUBB A, Rn 1 1 12
Kog. |1 0 O 1|1 r r r
Onepanuss SUBB
(A) « (A) - (C) - (Rn)
CuHTakcuc BaiiT IHuxnos TakTtoB
SUBB A,direct 2 1 12
Kog |1 0 0 1]0 1 0 1 direct address

Onepaius SUBB
(A) « (A) — (C) - (direct)

CuHTaKcHuc Baiit IuknoB
SUBB A, @R: 1 1
Koa. {1 0 0 110 1 1
Onepanus SUBB
(A) « (A) - (C)- ((R1))
Cunrakcuc Baiir IuxsoB

SUBB A, #data 2 1

TaxToB
12

TaxToB
12



362 CUCTEMbI HA MUKPOKOHTPOJUNEPAX W BUC NPOMPAMMUPYEMOM NOTMKU

Kogr |1 0O O 110 1t 0 O immediate data

Onepawusg. SUBB
(A) « (A) - (C)- #data

Komanga SWAP

ITo xomange SWAP paspsaanl 0-3 u 4-7 akkymyJsitopa 06MeHHBAIOTCS CO-
nepxkuMbIM (T e cofep)KuMoe aKKyMyJSTOpa UMKJIHYeCKH CABHTaercs Ha 4e-
Thipe JBOUYHBIX pa3psiga)

CuHTakcuc baiit IuknoB TakToB
SWAP A 1 1 12

Kog. 11 1 0 OJO 1 O O

Onepauua SWAP
(Az0) « (Azy4)

Komanzxga XCH

ITo komange XCH B akKkyMynsiTOp HepecbiliaeTcsi ONepPaH/J-UCTOYHHK K
OJHOBPeMEHHO HAa MEeCTO ONlepaH/a-MCTOYHHKA TepecblaeTcs NepBOHAYaJbHOe
3HaYeHHe COAepXKHMOro aKKyMyJasiTopa

YcranaBianBaeTcs NPU3HAK YETHOCTH

CuHTakcuc Banr Iuknos TaxroB
XCH A, Rn 1 1 12

Kog: |1 1 0 O 1 r v v

Onepamuss XCH
(A) « ((Rn))

Cunrakcuc bBair Huknos TaxTosn
XCH A, direct 2 1 12
Kog' 1100|0101 direct address

Onepamusa XCH
(A) & (direct)
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CuHrakcuc Baiit HukiaoB Takrop
XCH A, @R1 | 1 12

Kopn: 1100 011

Onepamus XCH
(A) & ((R1))

Komanga XCHD

INo xomange XCHD paspsabt 0-3 sivelixi BHyTpeHHeH NaMSTH [JaHHBIX,
afipec KoTopoil Haxoautcsi B paboyem perdcrpe RO unu R1, u akkymynsitopa

o6MeHUBaIOTCsA coAepxxuMbIM (cogepxkuMoe 4-7 pa3psaoB s4YeldKH NAMATH U
AKKYMYJSATOpA He H3MeHsIeTCs)

YcraHaBnuBaercsi IpU3HAK YeTHOCTH

CHHTaKCcHC Baijir Iuknos TakToB
XCHD A, @R: 1 1 12

Kog, 1101 |

Onepauuss. XCHD
(Azg) © ((Rizg))

Komanza XRL
Ilo komanzge XRL Boinonnsooresa cnegyiomue AedCTBUS

e  ONepaH/-HCTOYHHUK TIOPA3psAHO JIOTHYECKH YMHOXAaeTcsi Ha OllepaHj IIpH-
eMHHK,

® pe3yJabTaT 3anrdcCblIBaeTcsA Ha MeCTO ollepaHAa-IIpHEMHHKaA

Eciu B kadecTrBe onepaHAa-nprueMHHKA HUCIOJb3yeTcsi COAepXXHMOe aKKY-
MyJsITOpa, TO YCTaHaBJAUBaercss 6UT YeTHOCTH

CuHTakcuc bair IukiaoB TakToB
XRL A, Rn 1 1 12

Kon, o1t 1011 r r r

Onepauus XRL
(A) « (A) ¥ (Rn)
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CHHTAKCHC Bant Iuknos TakToB
XRL A, direct 2 1 12
Kogr O 1 1 00 1 0 1 direct address

Onepauuss XRL
(A) « (A) V (direct)

CHHTAKCHC Bair Huknos TakrtoB
XRL A, @R1 1 1 12

Kog. |O 1 1 0]0 1 1 4

Onepauuns XRL
(A) « (A) V ((R1))

CuHTaKcuc. Baur IHuknos TaxToB
XRL A, #data 2 1 12
Kog. |O 1 1 0|0 1 O O immediate data
Onepaumua  XRL
(A) « (A) V #data
CuHTaKcHuc Bait Iukaos TaxToB
XRL direct, A 2 1 12
Kopr |0 1 1 0]J]O O 1 O direct address

Onepamnss XRL
(direct)« (direct)¥(A)

CHHTaKcHc Bauir Hukios TaxkroB
XRL direct, #data 3 2 24
Kopn, 0110(00 1 1 direct address immediate data

Onepauus XRL
(direct)«(direct)V#data



NMPUJTOXXEHME 2

Cucrtema xomaHa MUKpokoHTponnepos AVR

Komanga ADC

CnoxxeHne ABYX perucTpoB ¢ ydetroM 3HadeHust ¢umara C, pesyibrar
nomemniaercst B peructp Rd

Onepanus
Rd =Rd+Rr+C
CuHTakcuc Onepanabl PC
ADC Rd,Rr 0<d<31, 0<r<31 PC = PC+1

INpusnaku H,S,V,N,Z,C
CJioB 1 (2 6aiita)

IMuknop 1
Komanga ADD
CnoxxeHne ABYX perucrpoB, pe3yJbTaT NoMmellaercs B peructp Rd
Onepauus-
Rd = Rd + Rr
CuHTaKkcuc OnepaHabl PC
ADC Rd,Rr 0<d<31,0<r<31 PC = PC+t1

Ilpuswaku H,S,V,N,Z,C
Cnos 1 (2 6aiita)
IIuknos 1

Komanga ADIW

Crnoxenune HemocpeAcTBenHoro 3Havenusi (0-63) ¢ cogepXuMbIM
PerncTpoBoii mapbl, pe3yJbTaT pa3Mellaercs B pericTpoBod nmape B xomanpge
MOJXXET ObITb MCIIOJb30BaHAa OJHA W3 4YeTbipex perucTpoBbix nap Komanaa
yAo6Ha AJIs omepalldii ¢ MCIoJb3oBaHHEM perUcTpa-yKasaTels
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Omnepauus
Rdh Rdl = Rdh Rdl + K
CHHTaKcHC OnepaHbl PC
ADIW Rd],K dl e [24,26,28,30], PC = PC+t1
0<K<63
Ipusnaku S,V ,N,Z C
Cnos 1 (2 6aiiTa)
Iuknop 2
Komanza AND

Bommonusiercst onepaiiua AND ¢ cogepxumbiM  peructpoB Rd u Rr,
pesyabTaT pa3Memaercs B perucrp Rd

Onepaius
Rd =Rd * Rr
CuHTaKCcuC OnepaH/ bl PC
AND Rd,Rr 0<d<31,0sr<31 PC = PC+1

Ipusnaka V(0),SN,Z
Cnos 1 (2 6aiita)
Huxknop 1

Komanga ANDI
BoinonHsercsa onepaumss AND Mexay cogepxumbiM perucrpa Rd u
KOHCTaHTOM, pe3yJbTaT pasMellaeTcs B perucrpe-nprueMHuxe Rd
Onepanus
Rd =Rd * K

CuHTaKCHC Onepan/ibl PC
ANDI Rd,K 16<d<31,0<K<255 PC = PC+1

[Ipusnaxn V(0),S,N,Z
Cnos 1 (2 6aiiTa)
Huknos 1

Komanga ASR

Casur Bcex 6uroB perucrpa Rd Ha ogun paspsg BnpaBo bBur 7 He
u3Mensiercss bBur 0 3arpyskaercs Bo ¢aar C perucrpa SREG

Onepanus
Rd(i) = RA(i+1) 0<1<7
Rd(7) = Rd(7)
C = Rd(0)



NPUNOXEHUE 2 KOMAHAbI MUKPOKOHTPOSSIEPOB AVR ®UPMbI ATMEL 367

CuHTtakcuc Onepanbi PC
ASR Rd 0<d<31 PC = PC+1
IIpussakun S,V N,Z,C
Cnos- 1 (2 6aitta)
IImkxiion 1
Komanxa BCLR
Ouucrka oraenbHoro ¢aara perucrpa SREG
Onepanus
SREG(s) =0
CuHTakcuc OnepaHnabi PC
BCLR s 0<s<7 PC = PC+t1

Ipusnaku [, T,H,S,VN/Z,C
Cnaos 1 (2 6arita)
IImgknos 1

Komanza BLD
Konupyer ¢uar T perucrpa SREG B 6ut b perncrpa Rd

Onepauus
Rd(b) =T
CuHTakcuc Onepangbl PC
BLD Rd,b 0<d<31, 0<b<7 PC = PC+1

CiaoB 1 (2 6aiira)
IIukiaoB 1

Komanga BRBC
Ycnosubint nepexog Ecau 6ut perucrpa SREG oduinieH, To BbIIOJIHAETCS
nepexoyn orHocurelbHo PC
Onepauus
(1) if SREG(s) = 0 then PC =PC +k + 1,
else PC = PC + 1

CunTakcuc OnepaHabl PC

BRBC s,k 0<s<7, -64<k<63 PC =PC+k +1
PC = PC + 1, ecuu
SREG(s) # 0

Cnos 1 (2 6aiiTa)
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Iluxknos 1, ecnn ycnoBue = false
2, ecn1u yciaoBue = true

Komanna BRBS
YcaoBupli nepexox Ecau 6ur perucrpa SREG ycranomnen, To
BBITIOJIHSIETCA Nepexo] oTHocutenbHo PC
Onepauus
(1) if SREG(s) = 1 then PC =PC + k + 1,
else PC = PC +1

CHHTaKCHC OnepaHabl pPC
BRBS sk 0<s<7, -64<b<63 PC =PC+k+1
PC = PC + 1, ecnu
SREG(s) = 1

Cnos 1 (2 6aiiTa)
Iluxknos 1, ecam ycnosue = false
2, ecnu ycnoBue = true

Komanaa BRCC
Ilepexon, ecnu ¢aar neperoca C ouninex

Onepauus
(1) if C =0 then PC =PC + k + 1,
else PC = PC + 1
CuHTaKcuc OnepaH bt pPC
BRCC k -64<k<63 PC =PC+k+1

PC =PC+1,ectuC#0

Cnos 1 (2 6aiiTa)
Huknos 1, ecan ycnoeue = false
2, ecau ycnoBue = true

Komanga BRCS
Ilepexoa, ecnu ¢aar neperoca C ycraHoBieH

Onepaius
(1) if C=1then PC =PC +k + 1,
else PC = PC + 1
CuHrakcuc OnepaH bl PC
BRCS k -64<k<63 PC =PC+k+1

PC =PC+1,ecnu C # 1

CnoB 1 (2 6aitta)
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Inxknoe 1, ecnu ycnosue = false
2, ecnu ycyioBue = true

Komanaa BREQ

YcnoBHbid  nepexoj, ecad ycraHoBieH d¢dnar Z  Ecaiu  komanpa
BbINOJIHAETCA HeNoCpeJCTBeHHO Nnocie Kaxkor-aubo u3 komang CP, CPL, SUB
uan SUBI, ycnoBnbiil nepexon 6yaer ToNbKo B TOM ciay4ae, eclIH co/ep XKHMoe
Rd paBno comepxumomy Rr (3xsusanentHa xomanze BRBS 1 k)

Onepauus

if Rd = Rr (Z =1) then PC = PC + k + 1,
else PC =PC +1

Cunrakcuc OnepaHabi PC

BREQ k -64<k<63 PC =PC+k+1
PC =PC + 1, ecn
ycaoBue = false

Cnos 1 (2 6aiira)
Iluknos 1, ecau ycnosue = false
2, ecnd ycioBde = true

Komanana BRGE

Ycnoeubiit nepexoa, ecnmu cbpomeH ¢aar sHaka S Ecau xKomaHaa
BbIIIOJIHSIETCS HelloCpeACTBEHHO Nocye kakoi-anb6o u3 komang CP, CPL, SUB
una SUBI, ycnosHbI# nepexon 6yaer TOMbKO B TOM Clyyae, eClAM YHCIO CO
sHakomM B Rd, 6osblie uam paBHo yHcaa co 3HakoM B Rr (DxBuBaseHTHa
xomanzne BRBC 4 k)

Onepargus

if Rd > Rr (N xor V =0) then PC =PC+ k + 1,
else PC = PC + 1

CuHTaKcuc OnepaHabl PC

BRGE k -64<k<63 PC =PC+k+1
PC =PC+ 1, ecmu
ycnosue = false

Cnos 1 (2 6aitta)
[luknoB 1, ecan ycnosue = false
2, ecnd ycjoBHe = true

Komanaa BRHC
VcnoBHbIi  nepexofd, ecad  c6bpomeH ¢aar nonynepehoca H
(3kBuBanentna xomange BRBC 5,k)
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Onepalus
if H=0 then PC = PC +k + 1,
else PC = PC + 1
CuHTakcuc Onepanbl PC
BRHC k -64<k<63 PC =PC+k +1
PC =PC + 1, ecan
ycnoBre = false
Cnos 1 (2 6aiita)
Huxnos 1, ecau ycaosue = false

2, ecnu ycnoBue = true

Komanga BRHS

YcnoBHbI IepexoJ;, ecnd YycraHoBieH (¢paar mnonynepedHoca H
(SxBuBanenTHa koMange BRBS 5 k)
Onepauus
if H=0 then PC =PC+ k +1,
else PC .=PC + 1
Cunrakcuc OmnepaHb! PC
BRHS k -64<k<63 PC =PC+k+1
PC =PC + 1, ecnn
ycnoBue = false
Cnos t (2 6aiira)

Huknos

t, ecnun ycnoeue = false
2, ecn1u ycnoBue = true

Komanzga BRID
YcnoBabii mepexof,
(9xBuBanentHa komange BRBC 7, k)

ecid cbpomeH ¢aar obmero mnpepbiBaHus |

if I = 0 then PC = PC+ k +1,
else PC = PC +

Onepaunsa

CuHTakcuc OnepaH/1pl
BRID k -64<k<63
Cnos 1 (2 6aiira)

Huknos 1, ecau ycnosue = false

2, ecnu ycnoBue = true

PC

PC =PC+k+1
PC =PC + 1, ecnu
ycaoBue = false
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Komanaa BRIE
YcnoBHbI# nepexofl, ecnu ycraHoBieH aar o6uiero npepbiBaHUsS |
(9xBuBanentHa xomanae BRBS 7 k)
Onepaius
if ] =1 then PC =PC+k + 1,
else PC =PC + 1
CuHTrakcuc Onepanabl PC
BRIE k -64<k<63 PC =PC+k+1
PC =PC + 1, ecau
ycioBmne = false
Cnos 1 (2 6atira)
Iluknos 1, ecam ycnoBue = false
2, ecu ycnoBue = true

Komanaa BRLO
YcnoBHbIN nepexof, ecnu ycraHoBieH ¢daar nepeHoca C Ecau komanaa
BBINOJIHSIETCSI HenocpeJCTBeHHO nocte Kakod-nmnb6o u3 komana CP, CPL, SUB
und SUBI, ycaoBHbI nepexojg 6yAeT TONBKO B TOM Cly4Yae, ecjlM YUCIO 6e3
sHaka B Rd Menbine yucna 6es 3Haka B Rr (OxBuBajieHTHa komaHze BRBS
0,k)
Onepaius
if Rd < Rr (C =1) then PC = PC +k + 1,
else PC =PC+ 1

CuHTtakcuc OnepaH/pbl PC
BRLO k -64<k<63 PC =PC+k+1
PC =PC + 1, ecnu
yciaoBue = false
Cnos 1 (2 6aiita)
IIuknos 1, ecau ycnoBue = false
2, ecnu ycnoBue = true

Komanaa BRLT

YcnoBHbiit mepexo/, ecin ycTaHoBleH c¢uar 3Haka S Ecim komaHaa
BBINIOJIHAETCS HenocpeACTBEHHO nocie Kakoi-nmu6o u3 xomaHa CP, CPL, SUB
unn SUBI, ycnoBHbIfl nepexox 6yaer Tonbko B TOM ciaydyae, eclid YHCJIO CO
3HakoM B Rd MeHblue uncaa co 3HakoM B Rr (3ksuBaneHTHa Komande BRBS
4,k)

Onepanus
if Rd < Rr N xor V=1) then PC =PC+k + 1,
else PC = PC + 1
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CuHTtakcuc Onepas bt PC
BRLT k -64<k<63 PC =PC+k+1
PC =PC+ 1, ecnn
ycnoBue = false
CnoB 1 (2 6aiira)
MuxnoB 1, ecnu yciaosue = false
2, ecsu yciopue = true

Komanga BRMI
YcioBHDIE HepeXof, eclu yCTaHOBJeH (bJar OTPUIATEIbHOrO pe3ysibTaTa
N (DkBuBanenTHa koMmanae BRBS 2,k)
Onepauus
if N=1 then PC = PC + k + 1,
else PC = PC + 1

CuHTtakcuc OnepaHabl PC
BRMI k -64<k<63 PC =PC+k+1
PC =PC + 1, ecnn
ycnoBue = false
Cnos 1 (2 6aiita)
[MuxnoB 1, ecau ycnoBue = false
2, ecnu ycioBue = true

Komanga BRNE
YcnoBubiit mepexox, ecaum c6bpoued dunar Hyas Z Ecau koMmaHaa
BBIMIOJIHSAETCS HeloCpeACTBeHHO mocie Kakoi-nn6o u3 komana CP, CPL, SUB
unu SUBI, ycnosublil nepexoq 6yaeT TOJbKO B TOM Cly4ae, eC/Id COAEePIKUMOe
B Rd HepaBHo copepxumomy B Rr (DxpuBanentHa xoMmange BRBC 1,k)
Oneparnus
if Rd # Rr (Z = 0) then PC = PC +k +1,
else PC =PC + 1

CuHTtakcuc OnepaHabl PC
BRNE k -64<k<63 PC =PC+k+1
PC = PC + 1, ecin
ycinoBue = false
Cnos 1 (2 6aiita)
Huknoe 1, ecnu ycaosue = false
2, ecqu ycaoBue = true

Komanga BRPL

Ycnosubiii nepexos, ecnu cbpouien ¢rar oTpulaTesbHoro pedyibrata N
(OxBuBanentHa komange BRBC 2,k)
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Onepaius
if N=0 then PC =PC+ k +1,
else PC = PC + 1

Cunrakcuc Ormnepanap! PC
BRPL k -64<k<63 PC =PC+k+1
PC =PC+ 1, ecan
yciaoBue = false
Cnos 1 (2 6aiita)
[IuknoB 1, ecau ycnoeue = false
2, ecnu ycnoBue = true

Komanna BRSH

YcnoBublit nepexoa, ecan c6pomeH ¢aar nepenoca C  Eciu xKoMmanga
BBIMOJIHSIETCS HENOCPEACTBEHHO Tocae Kakoi-nu6o u3 komaugq CP, CPL, SUB
unu SUBI, ycnoBsbiil nepexon 6yaer TOAbKO B TOM cllydae, ecid 4Yuciao 6e3
smaka B Rd 6onbime unum paBHO uMcay 6e3 3Haka B Rr (DkBuBanentHa
xomange BRBC 0,k)

Onepanus

if Rd > Rr (C =0) then PC =PC+ k + 1,
else PC = PC + 1

CunTakcuc Onepanbl PC

BRSH k -64<k<63 PC =PC+k+1
PC =PC + 1,
ecJu

ycnoBue = false
Cnos 1 (2 Gaiita)
[MuknoB 1, ecnu ycmosue = false
2, ecnu ycnoBue = true

Komanaa BRTC
VcnoBHplit mepexod, ecnu c6pomen ¢aar nepeapayn T (OxpuBaneHTHa
komanzge BRBC 6,k)
Onepanus
if T=0then PC =PC+k +1,
else PC =PC+ 1
Cunrakcuc Onepanabl PC
BRTC k -64<k<63 PC =PC+k+1
PC = PC + 1, ecnu
ycnoBue = false
CnoB 1 (2 6aiita)
Huknaos 1, ecau ycnosue = false
2, ecnu ycnoBue = true
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Komanaa BRTS
YcnoBubiii nepexos, ecmy ycranoBieH ¢aar mepegauu T (OxBuBanentHa
komange BRBS 6,k)
Onepamus
if T=1 then PC =PC +k + 1,
else PC = PC + 1
CunTakcuc OnepaHabl PC
BRTS k -64<k<63 PC =PC+k+1
PC =PC + 1, ecsin
yciaoBue = false
CuioB 1 (2 6atita)
MukaoB 1, ecnu ycnoBue = false
2, ecnu yclioBue = true

Komanaa BRVC
YcnoBublii  mepexog, ecad cOpomeH  ¢aar nepemosiHeHus  V
(9kBuBanentHa komange BRBC 3.k)
Oneparnus
if V=0 then PC =PC+ k + 1,
else PC = PC + 1

CuHTakcuc Onepanabi PC
BRVC k -64<k<63 PC =PC+k+1
PC =PC + 1, ecan
ycnosue = false
CroB 1 (2 6aiita)
Iluxknos 1, ecnm ycnoBue = false
2, ecau ycioBue = true

Komanga BRVS
YcnosHbiii  mepexon, eclm  ycTaHoBJeH (¢uar mnepenosiHeHus V
(JxBuBanentna xomanae BRBS 3,k)
Onepauus
if V=1then PC =PC+k +1,
else PC = PC + 1

CuHrakcuc Onepanabl PC
BRVS k -64<k<63 PC =PC+k+1
PC = PC + 1, ecin
ycnosue = false
Cnos 1 (2 6aiita)
uknos 1, ecnu ycnoBue = false
2, ecnu ycrnoBue = true
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Komauaa BSET
YcranoBka ¢nara B peructpe SREG

Onepalus
SREG(s) =1
Cunrakcuc Omnepangbr PC
BSET s 0<s<7 PC =PC+1
Ilpusnaxu I,T,H,S,V,N,Z,C
Cnos 1 (2 6aiita)
Huxiaos 1
Komaunga BST
Konupyert 6ut b peructpa Rd Bo ¢pnar T peructpa SREG
Onepanus
T = Rd(b)
Cunrakcuc Onepan bl PC
BST Rd,b 0<d<31,0<b<7 PC =PC+1

Ilpusnakn T
Cnos 1 (2 6aiita)
Hukmos 1

Komanga CALL

Bbi3oB mognporpaMMbl, pacloNoXeHHo#H no 1i06oMy ajpecy IpoCTpaHCTBa
naMsTH nporpaMm  Aspec BosBpata (xoMauapl, creayiomeidt 3a CALL)
sanomuHaercs: B creke (cM Takke RCALL)

Onepanus
PC =k
CuHTakcuc OnepaHabl PC Crek
CALL k 0<k<64K PC =k STACK =PC + 2

SP =SP -2
Cios 2 (4 6aiita)
IInkiaos 4

Komanaa CBI
OumiiaeT onpefenesHblii 6MT B perucTpe BBoAa/BbiBoga Komanaa
onpeaenena ans maagumx 32 perucrpos (0 31)
Onepawusa
I/0(P,b) =0
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CuHTakcuc Onepanabi PC

CBI P,b 0<P<31, 0<b<7 PC =PC+ 1
CnoB 1 (2 6aiita)

IInknos 2

Komanpa CLC

Ouumaer ¢uar nepedoca C B perucrpe SREG

Onepauus B
C =0

CuHTaKkcuc Onepan bt PC
CLC PC =PC+1

Ipusaku C(0)
CnoB 1 (2 6aiiTa)
[MuknoB 1

Komanga CLH
Ouunmaer ¢aar nonynepesoca H B perucrpe SREG
Onepauusi

H =0

CuHTaKcuC Onepanabr PC
CLH PC =PC+1

Npusnaku H(0)
CroB 1 (2 6aiita)
Hukiaop 1

Komanga CLI
Ounmaer ¢aar npepoiBanuii 1 B perucrpe SREG
Onepanus

I =0

CunTtakcuc Onepau bl PC
CLI PC =PC+1

Mpusnaku 1(0)
CnoB 1 (2 6aiita)
Huknos 1
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Komanga CLN
Ouuiaer ¢nar orpuuareabHoro pesyiabrata N B peructpe SREG
Onepauust
N =0
CuHTakcuc Onepanabt PC
CLN PC =PC+1

Mpusuaku N(0)
CJi0B 1 (2 6Gaira)
IMuxnoB 1

Komanga CLR
Ounmaer peructp Komanaa Boimosnusier onepaimiio UCKIIOYAIONIEE
NJ/IN wBaxg peructpoM U 3TUM JKe peructpom Bce 6uthl perucrpa
cbpacbiBaloTCs
Onepanus
Rd = Rd xor Rd

CunTtakcuc Onepansbl PC

CLR Rd 0<d<31 PC =PC+ 1
Mpusnaku S(0),V(0),N(0),Z(1)

Cinos 1 (2 6aiita)

Huxnos 1

Komanga CLS
Ouumgaer ¢aar 3Haka S B perucrpe SREG
Onepanus

S =0

CuHTakcuc Onepasabl PC
CLS PC =PC+1

[pusnaku S(0)
Cnos 1 (2 6aiita)
Huxkaop 1

Komanga CLT
Ouunjaer ¢paar T B peructpe SREG
Omnepanusi

T =0

CuHrakcuc Onepansabl PC
CLT PC =PC+1
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Ipussaku T(0)
CnoB 1 (2 6aiita)
Huxnos 1

Komanga CLV
Ounmiaer ¢aar nepenontenus V B perucrpe SREG

Onepauus
V =0
CuHTaKcHucC OnepaHbi PC
CLV PC =PC+ 1

Ipusnaku V(0)
CnoB 1 (2 6aiita)
Huknos 1

Komanaa CLZ
Ouumaer ¢uar Hyneporo pesyabrata Z B perucrpe SREG

Onepanus
Z =0
CunTakcuc OmepaH bt PC
CLZ PC =PC + 1

Ipusnaka Z(0)
Cnos 1 (2 6aiita)

Huknaos 1
Komanga COM
BoinmosnHsieT onepaiunio JonoaHeHusa A0 eAMHUIpl perucerpa Rd
Onepamus
Rd = $FF - Rd
Cunrakcuc Onepangbl PC
COM Rd 0<d<31 PC =PC+ 1

Ipussakun S,V(0),N,Z,C(1)
Cnos 1 (2 6aiita)
Mukiaos 1
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Komanpa CP
CpaBhrenne peructpoB Rd u Rr cogepsxuMoe perucTpoB He MeHseTcs
Onepanus
Rd - Rr
CuHTaKcHC Onepanpbl PC
CP Rd,Rr 0<d<31,0<r<31 PC =PC + 1
IMpusnaxkun H,S,VN,Z,C
Cnos 1 (2 6aiita)
Hukmop 1

Komanga CPC
CpaBaenne peructpoB Rd u Rr ¢ ydYeroM mnpegbigymiero mnepeHoca
Conep>xuMoe perucTpoB He MeHseTco

Onepanus
Rd-Rr-C
CuHTakcHc Onepanabl PC
CPC Rd,Rr 0<d<31, 0<r<31 PC =PC+1

IIpusnaku H,S,V N,Z,C
Cnos 1 (2 6aiita)
[luknos 1

Komanpa CPI
CpaBuenne peructpa Rd ¢ koncrantoit Copepxumoe peructpa He
MeHsIeTCs

Onepanus
Rd - K
CunTakcuc Onepanabl PC
CPI R4,K 16<d<31, 0<K<255 PC=PC+1

ITpusnaxku H,S,V\N,Z,C
CnoB 1 (2 6aiita)
[luxknos 1

Komanga CPSE
CpaBHenne peructpoB Rd u Rr u nmponyck crnepyoumeil KOMaH[bI, €C/IH
Rd = Rr
Onepanus
if Rd = Rr then PC = PC + 2 (unu 3)
else PC = PC + 1
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CuHTaKCcHC Onepan bl PC
CPSE Rd,Rr 0<d<31,0<r<31 PC =PC + 1,
ycinoBue false
PC =PC+ 2,
NpONyCcK OAHOCTOBHOMU
KOMaH/Ibl
PC = PC + 3,
IPONYCK JBYXCIOBHOMU
KOMaH /bl

CrnoB 1 (2 6aiita)
Huknos 1

Komanaa DEC
Boiuntaer 1 u3 cogepxkxumoro perncrpa Rd u pasMenaer pesyabrar B
perucrpe Rd ®uar C He usmensiercs

Onepanust
Rd =Rd -1
CuHTakcuc Onepasapl PC
DEC Rd 0<d<31 PC =PC+1
IIpusnakn S,V,N,Z
Cnos 1 (2 6aiita)
[Hukaos 1

Komauga EOR
Boeinonusier omepanmio MUCKAIOYAIOHIEE W/ wag coaep>XuMbIM
peructpoB Rd u Rr Peaysabrar pa3meugaercs B peructpe Rd
Onepauus
Rd = Rd xor Rr

CuHTakcuc Onepanabt PC

EOR Rd,Rr 0<d<31, 0<r<31 PC=PC+1
ITpuanaku S,V(0)N,Z

Cnos 1 (2 6aiita)

[Tuknos 1

Komanga ICALL

KocBennblii Bbi3oB mnoamporpaMMmbl 4Yepe3 yKasaTelb B perucrpe Z

Perucrp-ykasatenp Z sipnsiercsi 16-6utnbiM u no3ponsier anpecosatb 64 Kcnos
(128 K6aiiT) namsTa nporpamm
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Onepaius
PC(15-0) = Z(15-0)

CuHTakcuc Onepan bl PC
ICALL cM Onepanus
Crek STACK = PC +1
SP =SP -2
Cnos 1 (2 6aiirta)
[uknos 3

Komanga IJMP

KocBennblii mepexoq Do ajapecy B perucrpe-ykasatene Z  Perucrp-
ykasatelb Z sBiasercss 16-6uTHbIM M Ho3Boisier ajapecoBaTb 64 Kcnos
(128 K6aiiT) naMsTi nporpaMm

Onepanusa
PC = Z(15-0)
CuHrakcuc Onepanbl PC Crex
IJMP cM Onepanusgs  He usMeHsierca
CioB 1 (2 6atita)
Muxinos 2
Komanza IN

3arpyskaer gaHHble H3 IIPOCTPaHCTBa BBO/JA,/ BbIBOJA (noptbi, TaiiMephl,
perucTpbl KoHurypamun) B peructp Rd perucrpoBoro daiina

Onepauus
Rd =P
Cunrakcuc Onepasabl PC
IN Rd,P 0<d<31, 0<P<63 PC =PC+1
Cnos 1 (2 6aiita)
Huknos 1

Komanaa INC
Jlo6apasier 1 k codepxkumoMmy peructpa Rd u pasMelaer pesynbTaT B
peructpe Rd ®aar C He n3MeHserTcs
Onepanus
Rd =Rd +1
Cunrakcuc OnepaH/ibl PC
INC Rd 0<d<31 PC =PC+1
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IMpusnaku S,V,N,Z
Crnos 1 (2 6aiita)
Hukaos 1

Komanaa JMP
Ilepexoa mo agpecy B nmpocTpaHcTBe 4 M6alT naMaTH nporpamMm

Onepanus
PC =k
CuHTaKcHUC Onepan bl PC Crex
JMP k 0<k<4dM PC =k HE U3MeHSeTCs
Cios 2 (4 6aiita)
Huknos 3
Komanzaa LD

3arpyxaer 6aiit u3 sueiiku SRAM B perucrp Azapec SRAM coaepxkurcs
B oguoM u3 16-6uTHBIX perucrpoB-ykasareinel X, Y uiH Z perucrpoBoro
daitna [ocTyn K naMATH oCcylIecTBAAECTCA BHYTPH TeKyuled cTpaHuubi SRAM
(64 K6aiir) [dna pocryna K gpyroii crpanuiie SRAM Heo6XoqUMO M3MEHHTD
HoMep crpaHuipl B peructpe RAMPX, RAMPY unu RAMPZ (B 3aBucumoctu
OT BbI6paHHOrO PEerucTpa-yKasaTesis)

Onepanus KomMmeHTapuit
Rd = (R) R - X/Y/Z He usmensercs
(in)Rd = (R), R = R+t R-X/Y/Z
Ilocne uHKpeMeHTHPOBAHUS
(m)R =R-1, Rd = (R) R-X/Y/Z
o nexpeMeHTHPOBaHHS
CuHTakcuc Onepan bt PC O6o3HavyeHHs
LD Rd,R 0<d<31 PC =PC + 1, R-X/Y/Z
(1)LD Rd,R+ 0<d<31 PC = PC + 1, R-X/Y/Z
(m)LD Rd,-R  0<d<3t PC = PC + 1, R-X/Y/Z

Cnos 1 (2 6Gaiita)
Huxios 2

Komanga LDD

3arpyxaer Gaiit u3 siueitku SRAM B peructp Aapec SRAM Haxomutes B
ofHoM u3 16-6uTHBIX perucTpoB-ykasateneil Y uaun Z perucrpoBoro ¢aiina
IIOCTyn K NaMATH OCyUeCTBJASIETCA BHYTPH TeKymeﬁ CTpaHHU Dbl SRAM
(64 K6aiit) das mocryna apyro#t crpaHuiie SRAM Heob6xoquMo U3MeHHTD
HoMep cTpauuibl B peructpe RAMPY umm RAMPZ (8 3aBucuMOCTH OT
BbIOPAHHOTIO perucTpa-yKasaTesns)
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Onepanus KomMmeHTapui
Rd = (R+q) R -Y/Z He uamensercs,
q - Cmemenne
CHHTakcuc Onepanabl PC O6o3naveHus
LDD Rd,R+q 0<d<31, PC =PC+1 R-Y/Z
0<q<63

Cios 1 (2 6aiita)
Huxinos 2

Komanaa LDI
3arpy>xaeT 8-6UTHYI0 KOHCTaHTy B oquH H3 perucrpoB R16-R31

Ormnepanus
Rd =K
CuHrakcuc OnepaHabi PC
LDI R4,K 16<d<31, PC =PC+ 1

0<K<255
Cnos 1 (2 6aiita)
Huknos 1

Komanaa LDS

3arpy>kaer 6aiT u3 sueilku SRAM B perucrp 16-6utHbiit agpec 3ajaercs
HemocpeAcTBeHHO B KoMaHAe JlocTynm K TmaMsiTH OrpaHH4YeH TeKyluei
crpanutteii (64 Ko6aita) [JIna pgocryna k namard spine 64  K6air
ucronp3dyerca perucrp RAMPZ

Onepanus
Rd = (k)
CuHTakcuc Onepan bl PC
LDS Rd,k 0<d<31, PC =PC+ 2

0<K<65535
Cnos 2 (4 6aiita)
Huknos 3

Komanna LPM

3arpysaer 6ailt, agpecyembiii perucrpom Z, B perucrp 0 (R0) Komanga
obecrieynuBaeT AOCTYN K Jio6omy 6ajiTy NMaMmsiTH MpOrpaMM, OpraHM30BAHHOM
kak 16-6utHble cnoa Komamga aagpecyer mepsbie 64 K6aitra (32 Kcios)
namsitd nporpamMm Crapmni 6uT perucrpa Z olpefesisieT, OCylIeCcTBIsIeTcs I
moctyn k MaagmeMy Gaiity cnosa (0) uan crapmemy (1)
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Onepanus KommenTapuit

RO = (Z) Z yka3pIBaeT ajpec NaMATH NpoOrpamMm
CHHTaKcuc OnepaHabi PC

LPM PC =PC + ¢

Cnos 1 (2 6atita)
[ukaos 3

Komanaa LSL

Casur Bcex 6utoB B perucrpe Rd Ha oaun paspsag Breeo bBur 0
obuyssiercsi, 6utr 7 3arpyxaerca Bo ¢aar C perucrpa SREG Komanpa
adekTHBHA A4 YMHOXeHHs 6e33HaKOBbIX 3Ha4eHHH Ha 2

Omnepanus
Rd(1+1) = Rd(1), 1=0 6
Rd(0) =0
C = Rd(7)
CuHTaKCcHC Onepanabl PC
LSL Rd 0<d<31 PC =PC + 1

Ilpuswaxku H,S,V,N,Z,C
CioB 1 (2 6aiiTa)
Huxknos 1

Komanga LSR

Casur Bcex 6utoB B perucrpe Rd na ogun paspsag sunpaeo bBur 7
obHynsiercst, 6utr 0 3arpyxxaercs Bo ¢uar C peructpa SREG Komanga
3P (PeKTUBHA /s AeJeHUs 6e33HAKOBbIX 3HAYEHHH HA 2

Onepanus
Rd(I1-1) =Rd(1), 1=17
Rd(7) =0
C = Rd(0)
CuHTakcuc OnepaH/bl pPC
LSR Rd 0<d<31 PC =PC+ 1

IIpusnaku S,V ,N(0),Z,C
Cnos 1 (2 6aiita)
uknos 1

Komanga MOV

Coaepxumoe perucrpa Rr konupyerca B peructp Rd  Cogepxxumoe
perucrpa Rr He u3MeHseTcs
Onepanus
Rd =Rr
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CuHTakcuc OnepaHapr PC
MOV Rd,Rr 0<d<3t, PC =PC + 1
0<r<31

CrnoB 1 (2 6aiita)
Hukaos 1

Komanga MUL

[lepemHoxalorcss faBa B-6MTHBIX YHC/IA, MHOXHMOE H MHOXHTE]b
HaXOASATCA B AByX B-6HTHbIX perucrtpax 16-6MTHbIH pe3y/bTaT pa3MellaeTcs B
peructpbi R1 (crapwmit 6aiit) u RO (mmagumit Gaiit) Ecim MuoMHMOe M
MHOXHTeJb Bbi6upaiorca U3 RO uam R1i, ux cogep)kuMoe HU3MEHHMTCS IOCHe
orepamMH YMHOXEHHUS

Ormnepanus

R1 RO = Rr * Rd

CuHTaKCcHC OnepaHabl PC
MUL Rd,Rr 0<d<31, PC =PC + 1
0<r<31

Cros 1 (2 Gaiita)
Huxknos 2

Komanaa NEG
3aMenser cogepxumoe perucrpa Rd ero nBonyHbIM gOTIONHEHHEM

Onepanus
Rd = $00 - Rd
CuHTaKCcHC OrnepaH/bl PC
NEG Rd 0<d<31 PC =PC+ 1

Hpussaku H,S,V,N,Z,C
CnoB 1 (2 6aiita)

[Iuknos 1

Komanga NOP

KoManga  He  BLIUIONHSET  omepalMH,  [pOrpaMMHbIA  CHYeTYHK
HHKpPEMEeHTHpYyeTcs

CuHTakcHuc OmnepaHabl PC

NOP PC =PC +1

Cioe 1 (2 6aiita)
Huknos 1
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Komanaa OR
BpinosniHsiercss jgoruyeckas onepauus WMJIW Hag coaep>kuMbiM perucrpos

Rd u Rr, pe3yabraT pasMmemaercs B perucrpe Rd

Onepauus
Rd = Rd or Rr
CHHTAKCHC OnepaHjb! PC
OR Rd,Rr 0<d<31, 0<r<3t PC =PC+ 1
Mpusnaku S,V(0),N,Z
CroB 1 (2 6aiita)
Hukaos 1
Komanaa ORI

Boinonasiercss noruyeckas onepauus UJIW naa copepskumbiM perncrpa Rd
M KOHCTaHTOM, pe3yJibTaT pa3Meuiaercs B perucrpe Rd

Onepauus
Rd = Rd or K
CHHTaKCHC OnepaHnapl PC
ORI Rd,K 16<d<3t, PC =PC+1
0<K<255
[puanaku S,V(0),N,Z
Cios 1 (2 6aiita)
[Huxknos 1

Komanga OUT
CoxpaHser faHHbIe perHcTpa Rr B perucTpe mpocTpaHcTBa BBOJ2,/ BBIBOAR
(opThl, TaiiMepbl, perncTpbl KOHMUIYPALHH H Ap )

Onepayusn
P =Rr
Cudrtakcuc OnepaHabl PC
OUT P,Rr 0<r<31, 0<P<63 PC = PC + 1

Cnos 1 (2 6aiita)
Huknos 1

Komanga POP
3arpyskaer 6ailT JaHHBIX U3 creka B peructp Rd
Onepauus

Rd = STACK
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CHHTaKCcHC OnepaHapl PC Crek
POP Rd 0<d<31 PC =PC + 1 SP=SP+1

Cnos 1 (2 6aiita)
Huxknos 2

Komanaa PUSH

CoxpaHseT coaepxxuMoe peructpa Rr B cTeke

Onepaius

STACK = Rr
CuHTakcHc OnepaHjpl pPC Crex
PUSH Rr 0<r<31 PC =PC+1 SP=SP-1
Cnos 1 (2 6aiita)
Huknos 2

Komanga RCALL
Borsoe nognporpaMmbl, Haxoasiueiica B Auana3oHe ajapecos [- 2 Kcios
+ 2 K cnoB] oTHocuTenbHo Tekymero Aapec so3spata (Cm Takke CALL)

Onepauus
PC =PC+k+1
CHHTaKCHC OnepaHbl PC
RCALL k -2K<k<2K PC =PC+k+1
Crtek
STACK =PC + 1
SP =SP-2
CnoB 1 (2 6aiiTa)
Hukiaos 3

Komanga RET
BosepaT u3 nognporpammbl  Aapec Bo3BpaTa 3arpy’kaercs H3 CTeKa

Onepauus
PC(15-0) = STACK
CuHTaKkcHC Onepangbl PC Crtek
RET PC(15 - 0) =STACK SP =SP + 2

Cnos 1 (2 6aiita)
Mukaor 4
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Komanga RETI
BosBpar u3 TIpepblBaHMsA AJpec BO3BpaTa 3arpy’kaercd U3 CTeka
Y cranaBaHBaercsa o6uwuil ¢rar npepbiBaHui |
Onepanus
PC(15-0) = STACK

CuHTaKcuc Onepanapl PC Crek
RETI PC(15- 0) =STACK  SP=SP+2

Ipusnaku [(1)

CJioB 1 (2 6aitra)

Iluknos 4

KoManga RJMP
Ilepexon no agpecy B auanasore [PC -2K PC+2K] cnos B accem6bnepe
BMECTO OTHOCHTENDbHDIX 2/IPECOB UCIOJb3YIOTCA CUMBOJMYECKHE METKHU
Onepanus
PC =PC+k+1

CuHTakcuc Onepanapl PC

RJMP k -2K<k<2K PC =PC+k+1
Crex He uzmensierca

Cnos 1 (2 6aiita)

IkaoB 2

Komanaga ROL

Chasuraer Bce 6urbl perucrpa Rd Ha oaun paspsg Bieso @aar C
caBuraercs B 6ut 0 perucrpa Rd Bur 7 perucrpa Rd casuraercs Bo ¢aaar C
Onepairus -
C&b7¢<b6= <=b0<=C

CuHTakcuc OnepaHapl PC ITpu3anaku
ROL Rd 0<d<31 PC =PC+1 H,S,V,N,Z,C
CroB 1 (2 6aiita)

IInknos 1

Komanga ROR

CaBuraer Bce 6utbr permctpa Rd Ha omun paspaa Bnpaso ®nar C
casuraercsi B 6ur 7 perucrpa Rd Bur 0 perucrpa Rd casuraerca so ¢aar C
Onepauus
C=b7=b6=> =b0=C



NPUNOXEHWE 2 KOMAHAB MUKPOKOHTPONNEPOB AVR ®WPMbI ATMEL 389

CuHTakcuc OnepaHAbl PC Ipuanaku
ROR Rd 0<d<3t PC =PC+1 S,V,N,Z,C

Cnos 1 (2 6aiita)
Iixnoe 1

Komanga SBCI
Bbluuraer u3 perucrpa KOHCTaHTYy C Yy4YeTroM 3HadeHuss ¢puara C,
pa3Melaer peayJybrar B pervcrpe Rd
Onepaiuns
Rd =Rd-K-C

CuHTaKcHuc OnepaHabl PC
SBCI Rd,K 16<d<31, PC =PC+ 1
0<K<255

IMpusnaku H,S,V,N,Z,C
Cnoe 1 (2 6aiira)
[Muknos 1

Komaupa SBI
YcranaBnuBaeT onpejeieHHbIH 6UT B perMcrpe BBoja,/ BbiBojga Komanpa
pa6oTaer ¢ HM>KHMMHM 32 perucrpamu BBoja,/ BbiBoga (c anpecaMu B qHMaria3oHe

0-31)

Omnepanus
1I/0(P,b) =1
CuHTaKcHC OnepaHbl PC
SBI P,b 0<P<31, 0<b<7 PC =PC + 1

Cnos 1 (2 Gaiita)
Huxnoe 2

Komanga SBIC
TectupyeT oOTAelbHBIH 6MT B perucTpe BBOJA/BbIBOAA M IPOIyCKaeT
clefyIOmyI0 KOoMaHAy, ecau 6ur c6bpomeH KomaHpa pa6oTaer ¢ HWKHHMH 32
pericTpamMu BBoaa/BbiBona (aapeca 0 —-31)
Onepauus
if 1/0(P,b) =0 then PC = PC + 2 (or 3)
else PC = PC + 1
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CHHTaKCHC OnepaHabl
SBIC P,b 0<P<31, 0<b<7
PC

PC = PC + 1, eciu ycnosue false
PC = PC + 2, ecau cieayioulass KoMaHaa OJHOCJIOBHast
PC = PC + 3, ecau cieayollas KoMaHaa ABYXCJIOBHAs

Cnos 1 (2 6aitta)
[uxnos 2 ecau ycnoeue false
3 ecou ycnosue true

Komanaa SBIS
TectnpyeT oTAeJbHDIM OGUT B perucrpe BBoja,/BbIBojJa M MpOIYycKaeT

CIeAYIOUyl0 KOMaHay, ecid 6uT ycraHosleH Komanga paGoTaeT ¢ HHIKHMMM
32 perucrpamu BBoAa/ BbiBoAa (agpeca 0-31)

Onepaiusn
if | /O(P,b) =1 then PC =PC + 2 (or 3)
else PC = PC + 1

CuHTtakcuc Onepanabt
SBIS P,b 0<P<3t, 0<b<7
PC

PC = PC + 1, ecan ycnosue false
PC = PC + 2, ecan cieayrouiasa koMaHja OJHOCJIOBHas
PC = PC + 3, ecin cieayromasi KoMaHja ABYXCJIOBHas

Cnos 1 (2 6aiita)
Huknos 2 ecan ycnosue false
3 ecau yciosue true

Komanaga SBIW

Boriuraer HemocpesgcteenHoe 3HadeHue (0 — 63) U3 perncTpoBoil mapbl U

pa3MellaeT pe3yJbTaT B perncTpoBodl mnape Komanga pa6oTaer ¢ BEpXHHMHM
YETBIPBMS PETHCTPOBLIMM MNapaMd ¥ YAO6Ha [JIA OMepaluil ¢ perucrpamu-

yKa3aTeJssMH
Oneparus

Rdh Rdl = Rdh Rdl - K
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CuHTaKCcHC Onepangbi PC
SBIW Rdl,K dl € [24,26,28,30] PC =PC+ 1
0<K<63

Mpuasnaku S,V,N,Z,C
CiioB 1 (2 6aitta)
IHuknos 2

Komanaa SBR

YcranaBnuBaer onpejesneHHbie 6utbl perucrpa Rd BoinosHsier onepaimio
norndeckoe UJIW naa comepxumbiM perucrpa Rd u xorcrarToit K, pazmemaer
pesysnbrar B perucrpe Rd

Onepanust
Rd = Rd or K
Cunrakcuc Onepan bl PC
SBR Rd,K 16sd<31, PC =PC+ 1

0<K<255
[pusnaku S,V(0),N,Z
CnoB 1 (2 6aiita)
Huknos 1

Komanaa SBRC
TecTupyer OTAEJbHDBIA GUT PErucTpa M IPOINYCKAET CHEAYIOLIYIO KOMaHAY,
ecji 6uT cOHpolIeH

Omnepanus
if Rr(b) = 0 then PC = PC + 2 (or 3)
else PC =PC + 1

CuHTakcHC OnepaHnpl
SBRC Rr,b 0<r<3t, 0<b<7
PC

PC = PC + 1, ecnu ycnosue false
PC = PC + 2, ecsin cieaylomasi KoMaH/a OJHOCTIOBHas
PC = PC + 3, ecnu cregywomasi KoMaHja AByXCJIOBHAs

Cnos 1 (2 6aiira)
Imkaos 1 ecau ycioBue false
2 ecnu ycnopue true
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Komanaa SBRS
TecrupyeT oTAeNbHBIH 6UT perucrpa M NponyckKaer ciegyomyn KOMaHay,
eciy OUT yCTaHOBJIEH
Onepaius
if Rr(b) = 1 then PC = PC + 2 (or 3)
else PC = PC + 1

CuHTtakcuc OnepaHbl
SBRS Rr,b 0<r<31, 0<b<7
PC

PC = PC + 1, ecau ycnoue false
PC = PC + 2, ecin cnegymomas KoMaHga oJHOCJOBHAs
PC = PC + 3, ecau creaymoumas KoMaHaa ABYXCJIOBHasi

Cnos 1 (2 6aiira)
Iluknos 1 ecau ycaoBue false
2 ecqu ycnoBHe true

Komanga SEC
YcranabnuBaer gaar neperoca (C) B perucrpe SREG

Onepanus

C =1
CHHTaKcuc Onepan bl PC Ilpu3naku
SEC PC =PC + 1 Cc(1)

CrnoB 1 (2 6aitra)
Huxnos 1

Komanga SEH
YcranasnuBaer ¢aar nonyneperoca (H) B perncrpe SREG

Oneparus

H =1
Cunrakcuc Onepangbl PC [Ipn3naku
SEH PC =PC+1 H(1)

Cnos 1 (2 6aiiTa)
IIMkaos 1
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Komanga SEI

YcranaBnuBaer o6muii ¢paar npepoianuit 1 B perucrpe SREG

Onepanusn
I =1
Cunrakcuc Onepanabl PC
SEI PC =PC+1
Cros 1 (2 6atita)
Huxkios 1

Komanga SEN

Ilpusnakn

I(1)

YcranapnuBaer ¢siar orpuliatenpHoro pesyabrata N B perucrpe SREG

Onepanus
N =1
Cunrakcuc Onepanabl PC
SEN PC =PC+ 1
CnoB 1 (2 6aiiTa)
uxknos 1

Komanga SER
3arpyxaer $FF nenocpeacrsenso B peructp Rd

Onepanus
Rd = $FF
CHuHTaKCcHC OnepaHnabl PC
SER Rd 16<d<31 PC =PC+ 1
CnoB 1 (2 6aiita)
Huknoe 1

Komanga SES
YcranasnuBaer ¢aar 3Haka S B peructpe SREG
Onepanus

S =1

Cunraxcuc OnepaHzbl PC
SES PC = PC + 1

IIpusnakn
N(1)

ITpusHaku

S(1)
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Cnos 1 (2 6aiira)
Huxnos 1
Komanga SET
VYcranaBnusaer ¢pyar T B perucrpe SREG
Onepauus

T =1
Cunrakcuc OnepaHbl PC [Ipusnaku
SET PC =PC+ 1 T(1)
Cnos 1 (2 Gaiita)
Hukaos 1
Komanga SEV
Y cranasnuBaer ¢ar nepenosiHedusi V B peructpe SREG
Onepauus

V =1
Cunrakcuc Onepan bl PC [1pusnaku
SEV PC =PC+ 1 V(1)
Cnosn 1 (2 6aiita)
Huxnos 1
Komanpa SEZ
Y cranasiausaer ¢ar HyseBoro pesysnbrata Z B perucrpe SREG
Onepauus

Z =1
Cunrakcuc OnepaH/pi PC [IpusHaku
SEZ PC =PC + 1 Z(1)
Cnos 1 (2 6aiita)

Hukiaos 1
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Komanaa SLEEP

Y cTaHaBJIMBaeT «COALMHY» PeXXUM B 3aBUCHMOCTH OT COCTOSIHMS perucrpa
ynpaBaenussi MCUCR IIpy  DosiB€HWM  OpepbiBaHUA  KOHTPOJLIep
<«IIpocbINIaeTcsi», BbINOJHSAET oJHY KoMaHAy nocae SLEEP wu 3arem
oTpabaTbiBaeT NpepbiBaHHe

CunTakcuc Onepanabl PC

SLEEP PC =PC +1
Cron 1 (2 6aiita)

Huknos

Komanga ST

3arpy>aeT oauH 6alT u3 peructpa B SRAM Ajpec siveiiku SRAM
HaxoauTcsi B ogHoM H3 16-6uTHbiX perucTpoB-ykasarened X, Y wuam Z
perucrpoBoro ¢aina [JdocTyn K HaMsITH OCYIHECTBJAETCss BHYTPH TeKylleH
crpanuubl SRAM (64 Ko6aiita) [ns pocryma K apyroil crpanume SRAM
Heo6XOJUMO H3MEHUTb HoMep crpanuibl B perucrpe RAMPX, RAMPY wmm
RAMPZ (B 3aBUCHMOCTH OT BbIOPAHHOTO PErUCTpa-yKa3aTessi)

Onepanus KoMmMmenTtapuit
(1) (R) =Rr R-X/Y/Z He uameHnsercs
(1) (R) =Rr, R =R+ R-X/Y/Z

[locne uHkpeMeHTHpOBaHHUS
(m) R =R-1, (R) =Rr R-X/Y/Z

[o npexpemMeHTHpOBaHMUsE
Cunrtakcuc Onepan bl PC O6o3HaveHUs1
ST R,Rr 0<r<31 PC =PC +1 R-X/Y/Z
(11)ST R+,Rr 0<r<31 PC =PC +1 R-X/Y/Z
(11)ST -R,Rr 0<r<31 PC =PC + 1 R-X/Y/Z
Cios 1 (2 6aiita)
Huxnos 2
Komanga STD

3arpyxaer ogun Gaiit us permctpa B SRAM Axpec sueiixn SRAM
HAXOAMTCS B OJHOM u3 16-6MTHbIX perucrpoB-ykasartemel Y wumn Z
perncrposoro ¢aiina JocTyn K maMsTH OCYIIeCTB/IsieTCs BHYTPH TeKyluen
ctpanuibl SRAM (64K 6aiita) [lns mocryna k Apyro#t crpanuue SRAM
HeO6XOMMO H3MEHUTb HOMEp CTpaHMIb B peructpe RAMPY uin RAMPZ (s
3aBUCHMOCTH OT BbIOPAHHOTO PEeruCTpa-yKasaTesisi)
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o

Onepalius KommenTapuit
(R+q) =Rr R -Y/Z He namensercs,
q - CmMewmenne
CuHTaKCcHUC Onepanabl PC O6o3HayeHust
STD R+q, Rr 0<r<31, PC =PC +1 R-Y/Z
0<q<63
CnoB 1 (2 6atira)
Huknos 2
Komanga STS

3anomMuHaHWe 6akiTa M3 perucTtpa B sivelike SRAM 16-6utHblit agpec
foJKed 6bITh KoppekTeH [ocTynl K maMsTH orpaHHMYeH TeKylneid CTpaHHLel
SRAM (64 Ké6aiita) [dns gocryna x namsiti Bbiume 64 K6aiit ucronbayercsi
peructp RAMPZ

Onepamus
(k) =Rr
Cunrakxcuc Ormnepanabl PC
STS k,Rr 0<r<31, PC =PC+ 2

0<k<65535

Cion 2 (4 6atiTa)
Huknoe 3

Komanaga SUB
BoluuTaHue cogep>kKMMOro ABYX perucTpoB PesysnbraT pasmemaercs B
peructpe Rd

Onepaius
Rd =Rd - Rr
CuHrakcuc OnepaHpi pPC
SUB Rd,Rr 0<d<31, PC =PC+1

0<r<31

pusnaku H,S,V,N,Z,C
Cnos 1 (2 6aiita)
IIuxnos 1
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Komanna SUBI

BblunraHue  KOHCTaHTbI M3  COAepXHMoro perucrpa  Pesynbrar
pasmeujaercst B perucrpe Rd Komanzga pa6oraer ¢ perucrpamu R16-R31

Onepanust
Rd = Rd - K
Cunrakcuc Onepanabl PC
SUBI Rd,K 16<d<31, PC =PC+1

0<K<255

pusnaku H,S,V,N,Z,C
Cnos 1 (2 6aiita)
[luknos 1

Komanna SWAP

MeHsieT MecTaMH cTapulMii M MJIagUINN TeTpajabl perucTpa

Onepanus

R(7-4) = Rd(3-0), R(3-0) = Rd(7-4)
Cunrakcuc Onepanabl PC
SWAP Rd 0<d<31 PC =PC + 1
Cnos 1 (2 6airTa)
Huknop 1
Komanga TST

TecTupyeT perucrp Ha HyJneBoW MM OTpHLATENbHbIA pe3yJbTaT
Boimonusier omepamuio AND perncrpa ¢ camuM coboi Perucrp ocTaercs
HeH3MeHeHHbIM

Onepanus

Rd and Rd
Cunrakcuc Onepanabl PC [1pusnaku
TST Rd 0<d<31 PC =PC+ 1 S,V(0),N,Z
Cnon 1 (2 6aiita)
Huknos 1

Komanga WDR
Ilepe3anyck Watchdog taitmepa
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