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Cocrapurent: porent Tumodees B .M.

MeTtoguueckue ykazaHHa K 1daboparopHoil paGoTe mo Kypey
“MUKPOTIPOIIECCOPEL K MEKPOKOHTPOILIEPHL B crcTemMax yrpasinenusa”. JII'TY, Pocros-
Ha-Jony, 2012, Sc.

IIpurenent mommieckie KOMaHAR MUKPOKOHTPOLISPOR ceMeticTea MCS-51:
cXeMa BBITIONHEHWSA, PazMep W 3aTpaThl BPEMeHH Ha pealnzaliiio omneparii. Jans
KOMEHIAITIH 110 HX IIPHMEHESHIO 1 opMe MpeNcTaRIe NI, MeTONHKa HCCIeIOBa I
TIOBEAEHI MHKPOKOHTPOILIEpa IIPH BHIIOTHEHHI KOMAH, 3alaHHA AN paboTh, CIIHCOK
PEKOMEHTYeMOH JTHTepaTypHEL

Metoamueckne yKkazaHs IIpeHa3HATEHE A1 CTYIEHTOR OYHOIO H 380THOTO
OTHeNeHNH 0 cIelanbHocTAM 220401, 220701, 220301 11 220201.

IleuaTaercs Mo pelleHIIO MeTOAMUecKoll KOMHCCHH (aKylibTeTa
“ABTOMATHKA H HHpOPMATHKE .

Hayunmit pemaktop  K.T.H., npodeccop Cemro MA
Penenzenr IOOILEHT Ammcrmor B .H.

JloHcKOH rocyaapcTBeHHBIH TeXHUUecKUi yarBepeuTeT, 2012,



[esb padoThi:

1. 3akperuieHre TEOPETHUECKUX 3HAHWH o cucTeMe Komana MK,

2. IlpuEHTHE HABHIKOR padoTHL ¢ BETHCINTENBHOMN TexHHKoH Ha Gaze MIL

3. Hcenenopanne posmoxHocTelt MK TIpH BHIIONHEHNH KOMAaHZ,
MarepuajnHoe o0ecnieueHHe:

1. JlaGopatopHeli cTeHn ana uccaenopanma MK ceprot MCS-51.

2. IISEMIBMPC.

3. [porpammer - x8051.exe, Link exe, Stend51.exe, FD51.exe u ap.
Bonpock! 37151 NpoBepkH rOTOBHOCTH K 3AHATHIO:

1. TTo xaxuM TpH3HaKaM Knaccudmmmpyores koMauasl MK cepi MCS-517

2. Kakue KOMAHJIBI OTHOCSITCS K apUpMeTHUECKHUM?

3. Kakne M3 KOMaHT He H3MEHIOT COCTOAHNE PeTHCTpa MPH3HAKOR?

4. Kakne B 3Haere qeyxOaliTHEIE apHQMeTIIECKHe KOMAHIH?

BBEJEHHE

BrnonrHeHHe ToTrHUecKHX omepallnil B cHcTeMaX ¢ HCIONB30BaHHEM
MHKPOKOHTPOILIEPOR OCYIIECTBIIACTCS [TOA YIIPABISHHEM IIPOTpaMM, TPeNCTaBITONIIX
cofoi rabop KOMaHI,BXOAMINNX B CHCTEMY KOMAaHZ BHIOPAHHOTO IS peanm3aiin
CHCTEMEI KOHTPOILIEpa..

Pesynprar BLIONHeHMA KakmoH Jormdeckolf KOMAHIH BCeTda ITOMEINAeTca B
AKKYMYIISTOP M OKa3bIBaeT BIMSHIE Ha COCTOSHHE PaspsiIoB PeTrCTpa MPH3HAKOR ((Taros).
YUeT NPH3HAKOB VCIOBHE MOAET ObITE TIOTIE3€H IPH BEITIONHEHIH apHpMETHISCKIX AeHCTBHI
HaJl MHOTOOAHTHEIMI IHCTIAMIL, TIPH BEITTONHEHIH BEMHCIEHHI] TIOBLIIEHHOH TGTHOCTI, TIPH
OTEPAITHSX ¢ OTPHTIETETLHEIMH urcnamMu. Dnar 7, (ayrsi) 1 C (TlepeHoe) YacTo MCTONE3YIOT 15T
KOHTPOIA MPOBEPKH BHITOIHEHIT YCIOBHIT 10 K NTOCTIe BEITIOTHEHNA oneparndd. Hanprmp,
OIepalni Tlepexona 110 KoMaHe JZ MokeT OBITh He BHITONTHEH, SCITIH He BEITIOTHEHO YCIOBHE
HYJS1 8 AKKYMYIISTOPE TIOCTE BRITTONHEHNS TOTHIECKOH OTepayrH CpaRHeHHSL,

Dnary (GUTHL) YCIOBHI, OMeIIeHHEe B COOTEETCTRYIONTHE Pa3pANE pericTpa
PSW mmkpoxontpomnepa MK-51: C - mepenoc; P - mapurer (uerHocts), AC -
BCIIOMOTATENLHEH nieperoc; OV - oTeps 3Haka. Beu (hmar yeTaHOBIeH, 3T0 03HAYAET,
YTO €10 CONEPIKIMOe papHO |, Hade oHO OymeT parHo O {mar cbpormnen).

OmpaHnH:

Rr - opun 13 permetpor oGiero Haznauenus (RO - R7) wim peructp B (kpome
OTIEpAITMi ¢ OTHOCHTENLHOH afpecaltieii);

#data - OaiiT JAHHEIX,

dir (direct) - agpec, 3aHUMAIOIIUH OMWH MNK ABa GaliTa;

(@(Rr) - comepxmMoe ek MAMATH, afgpecyeMoit perrcTpom Rr.

Hywmepanua éuros oguoro Gaiira: >76543210<

OTpuuarenbHEE UHCIA B MHKPOIIPOIECCOPHOH TeXHHWKE IPENCTaBIMOTCA B

JIOTIOMHATENEHOM Kofie. [IpesicTapmeHre YHcen B IOTIONHATETHHOM KOfle TIO3BOMISET J1eH-



CTBHE BEITHTAHHA 3aMEHHTEL JeHCcTEIEM CIIOZKEHITA, UTO YIIPOINACT allllapaTHYIO TacThb. I[

JloTHaeckwe omeparii B MIKPOKOHTPOIIIEPAX BHITIONHSIOTCS ¢ HCTIOTB30BAHNEM
KOMaH JOTHYecKol oOpaboTKN AaHHEIX., DTH KOMAHIE BHIIONHMIOTCS NOPa3psAnHoO,
T.¢. Pe3yJIETaT BhIIOTHEHIA TOTHUECKHX Ollepalliiii Hag OMHONMEHHEIMH pa3psagani IByX
OTIepaH/IOB He BIHSET HA COCEMHNE paszpsiael. OAHAKO B CHCTEMe KOMAH/T €CTh KOMAH/IE!
CIBHTa, KOTOPEE BIMIAIOT HA cOceqHMe OMTEL, a KpoMe ToTe M Ha ¢ar IepeHoca, B TO
BpeMs, Kak KoMaraH tormdeckix oneparmii (M, A, HEPABHOSHAYHOCTD) Ha dmar
TiepeHoca He BIMSIOT, HO MOTYT M3MEHHTH COIEPHHAMOE IPYTHX (raroB. 3aMeTrHM, uTo
HEKOTOpEIE TOTHIECKH e KOMaHIE BRIMONHAIOTCA Hapl OalfTaMi IaHHEIX, JPYTHe Hafd - Haj
OTOETBHEIMH Pa3psagaMi CIOB.

3namie ocoGeHHOCTEH BHTIOTHEHIHS TOTHISCK X KOMAH]] TIOBOIISIET HCTIONB30BATE
FIX TIPH pelIeHHH MHOTHX 2aaT TAKIT, HalpimMep, kak GopMIpoBaHiie KOZOROH IOCEIIKI
B IOCNefoRaTeNbHOM KaHale CBA3M, MHBEPCHIO CHIHANa YNPaBIeHHA OOBEKTOM ,
onpesienenie GaKTa i3MeHeH s COCTOAHIS GHTOR, COOTBETCTBYIOIIHX COCTOSHHID JIATTHKOB
B CHCTEMe KOHTPONA, a TAKKe BEIABMEHME XapakTepa STHX HEMeHeHHH 1 T.4.

Pazmeprl koMaHm B BpeMsdA, 3aTpaulBacMoe MHKPOKOHTPOIIEPOM Ha HX
BBITIOTHEHHE, TIPHBEEHE B Tabmie 1.

PacemoTpiv HeCKONEKO IPHMEPOR TIPHMEHEHI JTOTHIE CKHIX KoMaH ., JlomycTHm,
Tpebyercs MpeofpasoBars ABOHIHO-AeCATHIHEIH Ko B ko ASCIL Jna cimeonoe mmdp
kot ASCII npepicraners: GaliTaMi, B KOTOPBIX CTapiimii momyGait — ipdipa 3, a Mgt
nonyGaiT - Tpebyemas dgpa.

K npumepy, mmadpa 5 mmeet xox 35H, mmadpa 9 — kox 39H u .. Takum obpazom,
ecii TpeGyeTes BBIBECTH Ha 3KPAH JIHCTUISS YHUCTO 48 (0HO MOMKeT XPAHUTLCS B Bl Galtra
48H, To OpemBapUTENLHO €TI0 HeoOXOINMO IpeobpazoBaTh B ABa Galfra 34H m 38H.
ATTopuTM DeficTBHH IpH 3TOM MOKET OHTE CISOYIOUTIM:

1. TlepecnaTs MCXOMHOE YHCTO B aKKyMYISTOD.

2. OGHYIUTE CTAPITIH TOMYGaHT (ToTHIeckoe YMHOKEHIE THCTA ¢ Mackoi 0000 1111).

3. 3ammcars B cTApUIHiA TonyOalT Kox 3 (TOTHUSCKOe CIokKeHHe TIONYIeHHOIO B
. 2 ywena ¢ Mackoit 0011 0000).

4. BHIOTHUTE IIYHKT 1.

5. [lepemecTuTtt cTapimmii monySaiT Ha MECTO MIAAINEro (BHITONHHTE 4 pasa
OTIEPAIHIO CIBHTA).

6. BEIIOTHUTE IIYHKT 2.

7. BLITOMHITE TIVHKT 3.

[Mocne Buimonuenust aekcTemit o m.i.1-3 Gyner chopMUpOBAH KOI €MHHI]
HCXOOHOTO UHcia, Mo NI 4-7 — xox necATkoB. Kaxmol mormieckoll omepalnn
COOTBETCTBYET JIOTHYecKas KoMaHma (cM. Tabmuiy 2).



Tadauna 2 - KomaHabl Jorndeckoii 00padoTkH JaHHBIX

Mueno{ Ome- |Kom Cxema Muemo{ ©Cme- [Kom o
XEMé BBITOJHEHEHS
HHKa | PAHABL |I[HKN|  BLIMOJHEHH HHKa | paHgpl |mpwm

ANL |ARr 1 |(Ar—(AI&RI) XRL |ARr 1 [(A)<=(A¥DRD)
ANL |Adir 1 |(Ar—(A&din) | [XRL |Adir 1 [(A—(AWD(dir)
ANL |A@Rr 1 [(Ar=(A)&Rr) XRL |A,@Rr 1 [(A<=(AXD(R)
ANL |A#data 1 |(A)y<=(A)&(data) XRL |Afdata 1 [(A==(A¥D(data)
ANL | dir,A 1 [(din<=(A)&din) | [XRL |dirA 1 |(dir)<=(A)®din)
ANL |dir#data| 2 |(din<=(A)&f#data| |XRL |dir#data| 2 |(dir)<=(A)B#data
ORL |ARr 1 |[(A=—(AWVRD CIR |A 1 [(A<=0
ORI |Adir 1 |(Ar=(AV(dir) cPL |a 1 [cA)=NOT (A)
ORL  |A@Rr 1 |(AX=(AV(R)) RL A 1 |LIMKI.CIBHT BIIEBO
ORL  |Afdata | 1 [(Ax=(AW(data) | |RLC |A 1 |Cpwr < uepes ()
ORL |dir,A 1 |(diny<={AWV({dir) RR A 1 |LlsKi.copur BOpago
CORL  |dir#data| 2 |(din<=(A)WV#data| |RRC |A 1 |Croeur —> uepes (C)

SWAP |A 1 [(A3-0)<—(A7-4)

B mpyroit 3agaue TpebyeTcs OCYIIECTBUTE MAKOPHTApHOE (T.€. 10 MPHHITATLY 2
W3 Tpex) MCIpapleHHe OMMGOK NMpH NpHeMe JaHHHX W3 KaHama cBas. Jlng sToro
noTpedyeTcs Nepenath Ka:kIbli OUT TPHEIH, 3aTeM CPaBHHTE IIPHHATHE OHTH H ABa
OINMHAKOBHIX 3HAUEHHA M3 TPeX IPHHATE 34 HCTHHHEI pe3yneTar IpHeMa.

Ecnu oboznauuth npuadaThie 6uThl Kak X1, X2 u X3, a peaynpTaT Kak Y,
WCTHHHOE 3HATEHHe MOMKHO OTHcaTh kak dyHrmmo ¥ = ¢fX 1, X2.X3)

Y =(X1AX2AX3)V(XIAX2AX3)IVIXIAX2AX)V(XIAX2AX3)

[Momyuernyro QYHKITHIO MO¥HC YIPOCTHT, TPeofpa3zoBaB ee ¢ NCIoNb30BaHAeM
W3BECTHHIX 3aKOHOB OyneRol anreOpsl. [IpMHIMNT HCTIpaBIeHHS HATISAHO
IeMOHCTPHpyeT TabInIla BO3MOKHEIX COUTAHMH IMPHHATHX 3HaueHHH 6urop X1, X2
u X3 (rabmuna 3).

Kak Buzino n2 TabnwIel 3 HCTHHHBIM CUMTAETCS 3HAYEHHE OUTa, KOTOPOE HMEET
IBd ONMHAKOBLIX 3HAUEHHA B TPeX IIOBTOPax (COOTBETCTBYET OOHOM cTpoke TabIHIIH),
MO3TOMY (DYHKTIHIO WCTHHHOTO 3HAUSHHS Pe3yIbTaTa ITPHeMa MOMXHO 3alHCcaTh TAK:

Y = (X2AX3) V (X1AX3) V(X1AX2).

[Ipumensas normueckue kKomaHae ANL u ORL, MOXHO pelluTh 3agaly
WCTIPABIEHMS OTMTHOKH TIepesiadi OWTa AAHHBIX MPOTPaMMHO.

Tadiuna 3 - @yHKIHS TPeX nepeMeHHbIX




3HadveHuWe nepegaHHoro 6uta |McnpaBneHHbId BUT
X1 X2 X3 Y
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

SAJAHHA U TTOPATOK HX BBITTOJIHEHHA

3ananne Ne 1. Wccnenorate ¢yrkimonuposanie MKS51 npu BrmonHerH
apibMeTHYeCKHX KOMAH]I, 3a/iaHiie BRITIONHSTE B OTIIIHKE.

IIycTe HEOBXOMMMO CTIORMITE ARA AECATHIHEIX THcTa THcTa 91 1 9. [ BRNOTHeHIA
33JaHI1 HYKHO TIOMECTHTD 5TH THCA B PEIHCTPEL, MPHIEM OJHO M3 HIX JOTKHO OBITH
pasmerieHo B pervetpe A Tlomecriv, Harpumep, urcno 91 - B peructp R1, uucno 9 - B
aKKyMynaTop. [IpenpapHTenbHO YHCNa HYKHO NpeobpazoBaTs B 16-pHuHEIH BHA (B
acceMOnepe MpeobparoBaHie BEITONHAST KOMITULILATOP, B OTIAIUHKE - IIPOIPAMMIICT).

MOV R1,#5BH
MOV A, #09H
[IpocMoTpeTs M 3aNHcaTh HadalbHOE COCTOAHHE PEeTHCTpa IPH3HAKOR.
BrInonunuTs KoMaHy: ANL ARI1

IIpocmoTpeTs comepxiMoe perucTpa A H F (akkyMynaTopa H perucrpa
(haroB, COOTEETCTEEHHO).

TTomecturs B pervctp R2 Ganka 1 uucno 22. BeecTH KOMaHIY JTOTHIECKOTO
CIIOKEHIA 3TOID THCNA ¢ aKKYMYIIATOPOM.

O6BAcHHTE AelicTRHe KOMAHAEL. 3allHcaTh MpeAlonaracMEIil pesynsTar.

BrimonanrTE KOMaHAy ¥ TPOCMOTPETH Pe3yabTaT. CPaRHUTE ¢ MpeIcKa3aHHBIM.

BrInonHWTE NpHBENeHHALIE HIDKE KOMaHIEL. [IpocMOTpeTh H3MeHeHIA PeTHcTpa
TIPH3HAKOB, PETHCTPOB H MIeeK ITAMATH, YIacTBOBABIINX B OMEpalliiix.

ANL AH21H
XRL A@R2
ORL AR#64TT
CPL AR2

IIpu BEIMOTHEHIT KOMAH] O5parTHTE EHIMAHIE HA BIHAHNE, OKA3hRaeMoe TOH I
WHOH KOMAHAOH HA PEerVCTp TPHAHAKOE ((haros). YOeIHMTECS B COOTBETCTEHH TIONYIEHHOTO
pesynbTata Bammim TpescTaBieHrsSM O JeHCTBMAX MHKPOKOHTpoLIepa. B cnydae
HECOOTBETCTRES - TOBTOPHTH BHITIOTHEHHIE OTIZPAITHN, MO0 TIOBTOPHO M3YIHTH CMBICT KOMAH]T,

3ananne Ne 2. Mccnenorars GyHKITMOHMPOBAHNIE MHKPOKOHTPOIIEPA TIPH
BHITIOTHEHHH MTPOTPAMM, COAEPKAITHX JIOTHIECKHE BRIPAKEHHS JIII UeTo:
1. CocTaBHTh MpoTrpaMMy BHIUHCIEHHS apH(pMeTHUECKOTO BHIPaXKeHHS.
IIporecTn aHaNH? pe3yIIETaTa BEIIONHEHN KO0l KOMaH/ILL
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2. CpaBHHTE HONYIeHHEI ocIe BEIIONHEHNA TOTHYecyol onepalliii pesyiETar

¢ COAepPIKUMBIM perrcTpa R2.

3. Henw pesynbrar onepaliid MeHbIIE ConepRuMoro R2, MOMeCTHTE eT0 B TUeKy

¢ agpecom O0Ah, ecnn Gonbine - B sueiiky 09, ecnu 4Mcna PaBHBI - OCTABUTE B
AKKyMYIATOPE...

3apanue Ne 3. HcenepoBaTh QyHKITHOHMPORAHME MHKPOKOHTPOIIIEPA TPH

BEITIOJTHEHHH IIPOTPpaMM, COOEPAAINIX JIOTHISCKHIE qJYHKL[I/II/I 1 BEIPAKEHITA. I[J'L‘FI 3TOTO:

a) COCTaBHTE IPOTpaMMy BEITHCICHIA JTOTHIECKOTO BEIPAKCHITA 1 H8.6p8.TB e B

TEKCTOBOM PEAAKTOPE, COXPAHMB B daline ¢ pacimupenueM ASM;

©) BEIIOMHITE TPAHCIIALTEC B MALITIHHELS KOTH ¢ ITOMOIIER KOMIDUIIATOpa X8051 exe;
B) NIPOBECTH aHATMS Pe3yNETaTa BHIIONHeHNA Kaxknoil KoMaHIH.
BapuaHTH ToTHYECKHMX BRIPAKEHHH TPUBEIEHE B Tabnuie Nes.

Tabmmnia 2 - BapuaHTE sagaHmii

BapwaHT, BblpaxeHue BapuaHT BblpaxeHue
1 (A)A(R1)IV1TTH)D(R4) 5 (REAAYDSEHV(R2)
2 (A)B(ROZTHA(R2) 6 (R6)V{RO)ECHD(R2))
3 (R3)DIAH(R2)~(A) 7 (RT)y~72HDANRY)
4 (R2IA(A)D(42HV(R4)) 8 (ROAAYB(BBH(R2))

Conep:kanne oTyera:

1 Cxema ¥ TUCTHHT TIPOTPAMMEL.

2 PactdeT BpeMeHH BHIIONHEHHA IIPOTPaMMEL
3 BroBogoL

Jlurepatvpa:
1. Boboprikun A.B., Jlunosenuxwii 11, Jluteunckuii I'B., Okcuns O.H.,

IIpoxopuuk C.B., Ipouenko JI.B., Ilerpenkoe H.B., Ceprees A A., Cupobopon [1LB.
Onnokpuctanshele MUKpoOBM. -M.: MHKAIL 1994. -400c.

2. Hepona B.A., TopSunckuii B.3., [llneikos E.JI. OqHokpucTanbHbie MUKpOIBM

MCS-51. — M.: Jlwxwuran Kommonente, 1995, - 164 ¢.
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