OEJIEPAJIBHOE ATEHTCTBO CBA3U
Cesepo-KaBkasckuil ¢punuan opaena Tpynosoro Kpacnoro 3namenu ¢eaepaibHOTo
roCyIapCTBEHHOr0 0X0/UKETHOIO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIEr0 00pa30BaHuUs
«MOCKOBCKHI TEXHUYECKUI YHUBEPCUTET CBSI3U U UH()OPMATUKI

Meroanueckue yka3zaHusl
I10 BBINOJIHEHUIO KYpCOBOI'O IIPOEKTa

10 AU CHUIIJINHE

MHUKPONNPOLHECCOPHBIE CUCTEMBbI

HampasieHue noaroroBku 09.03.01 MudopmaTuka u BeIYMCIUTENbHAS TEXHUKA
(mpoduns  "BeruuciauTenbHbIE MAITMHBI, KOMILIEKCHI, CACTEMBI U ceTH"
"IIporpammHoOe obecrieueHre 1 MHTEIJICKTyalIbHbIE CUCTEMBI'")

PocroB-Ha-/lony
2019



VJIK 681.3.06 (076)
BEK 32.07

Yuxkanos A.H. MukponpoueccopHble cucTeMbl. MeToIMYeCKHe yYKa3aHHs 1O BbI-
MOJIHEHHUIO KypcoBoro mnpoekra. Pocros-Ha-Jlony: CeBepo-KaBkasckuii ¢uiman
MTVYCH, 2019.- 44c.

B nmoco6uu u3noxeHsl 1eNn U 3a7a4d AUCHUIUIMHBI, CTPYKTypa JUCLUILIH-
Hbl U KPaTKOE€ COAEp)KaHHE Kaxaoro paszaena. Kpome toro, npuBeneHbl WHINBH-
NyaJbHbIE 33/J1aHUs Ha KypCOBOM IPOEKT, MpaBuiia 0GOpMIICHUS U MPUMEPHI BbI-
ITOJIHEHUS ATAIOB KypCOBOT'O IIPOEKTA.

Meroanueckue ykasaHusi COJEp:KaT OCHOBHYK HMH(pOpMAaILHI0, HEOOXOIu-
MYIO JUIS BBINOJHEHHS] KypCOBOTO IMPOEKTA MO IUCHMIUIMHE ''MuKpompouneccop-
Hble cucteMbl'. KypcoBOoW MNpOEKT mIpenycMaTpUBaeT pa3pabOTKy armapaTHBIX
CPEIICTB IO YPOBHS MPUHLUUIHAAIBHON 3JIEKTPUYECKON CXEMBbI U YaCTH YIPaBIISIO-
el mporpaMmsl mpocTteiiei Mukponpouneccopnoil cucrtemsl (MIIC) nHa 6aze
npoueccopoB cemeiictBa Intel x86. Takue MIIC mupoko HCMIONB3YIOTCA Kak
BCTPauBaE€MbI€ CHCTEMBI YIIPABICHUN B Pa3IMUHYIO annaparypy YyIpPaBJICHUsS U
CBS3U.

Unes pabotel 3auMcTBOBaHa B matepuanax: Kypacos I1.B. Meronuueckue
yKa3aHUs W 3a/laHHsl Ha KypCOBOM IPOEKT MO JUCUUIIMHE MUKpONpoLeccopHbIe
cuctemel. M.: MTYCH, 2006.

Metoauueckue ykazaHus NpeJHa3HA4YeHbl JJIS CTYAEHTOB, OOYYaroIIMXCs
no HanpasyeHuto 09.03.01"MuapopmaTka 1 BBIYUCIUTENbHAS TEXHUKA" Npoduib
"BpruncnurenbHble MalllMHBI, KOMIUIEKCHI, cucteMbl u cetu", "lIporpammHuoe
oOecrieyeHne U UHTEJUIEKTyalIbHble CUCTEMBI" OUHON U 3a04HOM (HOpM 00yUYEeHUSI.
[TocoOre MOXkeT ObITh UCIOJIB30BAHO TAKKE B MPOLIECCE CAMOCTOSTENBHOU pado-
THI.

PaccmoTpeno u 0106peHo
Ha 3aceganuu kadeapsl BT
[Iporokon ot 26 aBrycta 2019 1. Ne 1

Peuenzent 3aB.kadeapoit UBT a.1.H. npodeccop Coxkoios C.B.



NN B WD

Conepxanue

Lleny AUCUUIJIAHEL . . ... ......

3amaun JUCHUATUIAHEL & . . . . .. ...
Tpyn10eMKOCTh AUCIUTIIIUHEI . . . .

COH@pmﬁHHCHHCHHHHHHH .....

JlabopaTopHble paOOThl U IPAKTUYECKUE 3aHATHS . . . . . . . . .

Cnucok nmurepaTypsl . ... ... ...

3aaHue Ha KypCOBOM MPOEKT . . .

TpebGoBanus k 0OPMIIEHHIO KypCOBOTO MPOEKTA . . . . . . . . .

[Tpumep oopmieHss KypcoBOIro

INpoOCKTA . . ............

MeToaudeckue ykazaHus JJis BBIIOJHEHUS 3aJIaHusA . . . . . .
8.1. BJIOK IEHTPAILHOTO MPOLECCOPA . « « v v v v e v e e e v s

8. 2. baok gemmdpanuu agpecon

83.bmoxmamMaty . ............

8.4. biiok BHemHero uurepgdeiica
8.5. OcHoBHas nporpamma MIIC

—_—
#iN)O\O\h-L

14
16
18
24
24
29
37
40
41



1. HEJIM AU CHUTIJIMHBI

LensMu u3yyeHus: TUCHUILIMHBL "MUKpPOIPOIIECCOPHBIE CUCTEMBI" SBIISIETCS
npuOOpeTeHNE CTyIEHTaMH 0a30BbIX 3HAHUW B 00JIACTU HHTETPAIbHBIX MHKPO-
MPOLIECCOPHBIX YCTPOMCTB U MUKPOKOHTPOJUIEPOB, HEOOXOAUMBIX JIJIsl peain3aliuu
MH(OPMAIMOHHBIX TEXHOJIOTUMA U MOCTPOEHUS TEICKOMMYHUKAIIMOHHBIX U yIIPaB-
JISIOIUX YCTPOMUCTB C TpeOyeMbIMU (DYHKIIMOHATBHBIMU BO3MOKHOCTSIMH.

33[[3‘!1/1 ANCIHUIIJINHBI

bakanaBp no nanpasnenuto noarotoBku 09.03.01 gomkeH pemars 3a1a4u B
paMKax upoekmHou poPecCUOHATBHON 1eITeTbHOCTH.

[Ipotiecc m3ydeHus: NUCHMIUIMHBI HAmpaBieH Ha (HOpMUpOBAHUE CIETYIO-
IIMX KOMITETSHIIHI:

[IK-1: crnocobeH npou3BoIUTh pa3padOTKy U OTIAAKY IPOrPaMMHOTO KOa,
WHTETPUPOBATh MPOTPAMMHBIE MOJYJIM W KOMIIOHEHTBI, MPOEKTHPOBATH MPO-
rpaMMHOE 0OecTieUeHHE.

B pe3ynprare uzyyeHus JUCUUILIAHBI U1 JOCTH>KEHUS IEPEUHCIICHHBIX 3a-
a4y 00ydaeMblil JTOJKEH:

3Hamo:

- ApXUTEKTYpy, BO3MOXHOCTH, YCTPOMCTBO U (PYHKIIMOHUPOBAHHE MHUKPO-
MPOLIECCOPHBIX CUCTEM, KOMMYHUKALIMOHHOE 000PY/I0BAHHUE;

- METOJIbl U MpUEMBI (hopMaNIHu3aluu, aJrOPUTMHU3ALNN, IPOTPAMMUPOBAHUS
1 0(pOpMJIEHUSI TPOTPAMMHOT0 KOAQ;

- KOMIIOHEHTBI IPOTPAMMHO-TEXHHUYECKHX apXHUTEKTYyp, CYIIECTBYIOIINE
MPWIOKEHUST U UHTEP(PEChI B3aUMOACHCTBUS C HUMU;

ymemo:

- pa3pabaThIBaTh MPOrpaMMHOE 0OECIICUeHHUE C MCIOIb30BAaHUEM SI3bIKOB M
Cpea MpOrpaMMHUPOBAHHUS, BBIOJHATH ONPEASICHNE U MAaHUITYJIUPOBAHUE JTAHHBI-
MU,

- OCYIIECTBIISATh TECTHPOBAHUE, OTIAAKY M ONTHMHU3AIMIO MPOTPAMMHOTO
o0OecIeYeHHS;

- WCTOJIb30BaTh BBIOPAHHYIO CpEeAy IMPOTrpaMMHUPOBAHUS ISl pa3pabOTKH
MPOILICTyp UHTETPAIMH MPOTPAMMHBIX MOTYJICH;

énaoems:

- IpUeMaMHu aHalrM3a BO3MOXKHOCTEH W pa3pabOoTKu TpeOOBaHHM K IpPO-
rpaMMHOMY 00€CIIEUEeHHIO;

- METOJIaMU IMPOEKTUPOBAHUS IPOrPaMMHOT0 obecrieueHus 1 0a3 JaHHbIX;



- MCTOJlaMH U CpCACTBAM HHTCTPAIIUN MOI[y.]'IGﬁ U KOMITIOHCHT IIPOrpaMMHO-
ro 06GCH€‘I€HI/IH, IMpUueMaMH pa3BEPTbIBAHUA U OOHOBJICHHS MporpaMMHOIO obec-
IICUYCHUA

TpynoeMkocTh TUCHUNINHBI

OOmast TpyI0eMKOCTh AUCHUTUIHHBI 180 9acoB, B TOM YHCJIE ayTUTOPHBIX
3aHSITUMN:

- 3a049Has popma oOyuenus — 20 4yacos;

- ouHas popma obyuenus - 80 yacos.

2. COAEPKAHUE JUCIUIIJINHBI

1. Cxembl 3anomunarouwgux ycmpoiicme

1.1. lTocmoannwie 3Y. Haznauenne u knaccuduranus cxem mamsatu. O60011eH-

Has CTPYKTypHasl cXema MOJyNpOBOJHUKOBOTO 3Y. BpemMeHHble nuarpaMMsbl pa-

60T1b1 3Y. OcHOBHBIE TTapaMETPhl U XapaKTEPUCTUKU MOIYNMPOBOAHUKOBBLIX 3Y.

Kinaccudpukanus I13Y. Ocobennoctu crpykrypHoit cxembl [13Y. OcobenHoctn

NMC I13Y

1.2. Onepamuenwie 3Y. Oneparusnbie 3Y. Cratnueckue u quHamuaeckne O3Y.

Cxemorexnuka O3Y. Iloctpoenne moxynen OII. Cxembr perenepanuu. Hapa-

muBaHue eMkoctu monyiner. CemeiictBo O3Y B cepusix UMC. Ilapametpsl u

xapakrepuctuku UMC O3Y

1.3. Opzanuzauus mooynein 3Y. HapammBanue eMKOCTH U Pa3psAHOCTHA MaMsi-

td. [lpunnmnel ynpaBneHus MomyiasmMu namatu. [loctpoenue nemmdparopos

0JIOKOB MaMsITH

1.4. Ilpunyunot ynpaenenus namamoio ¢ MIIC.

Tunsl agpecoB npu padbote ¢ mamsThio. Pactipenenenue aipecHOro NpoCTpaHCT-

Ba. CTpaHWYHAasi U CETMEHTHAs OpraHu3anus namsiTu

L.5. Ilpozpammuposanue cxem II3Y.TexHOnoruss nporpaMMHpPOBAHUS CXEM

I13Y. IIpumenenue cxem ¢ nporpammupyemoint jorukou: [TJINC, TIJIM, FPGA

Bonpocul u ynpasicnenusn 013 camoKoOHmpon:

1. CdhopmynupyiiTe Ha3HAY€HUE BXOJOB U BBIXOJOB MHUKPOCXEMBI TMaMsITH
155PE3.

2. Ilepeuncnure criocoObl 3anvcu u ctupanus nHbopmanmu B [13VY.

Pa3zpaboTaTh MHAMKATOP TEIEBU3MOHHBIX KaHAIOB Ha Oaze [13VY.

4. Pazpabotats aemmdparop wa [13Y 155PE3, Tum BBIX0/M0B KOTOpOTO (TIps-

MbI€ WJIA UHBEPCHBIE) BHIOUPACTCS YIPABIISIONMIUM CUTHAJIOM.

B ueM cocToaT 0COOEHHOCTH MUKPOCXEM TUHAMUYECKON aMsTh?

6. Kakue curHansl MpUCYTCTBYIOT Ha BbIXOJax MHUKpocxeM S73P®D2 u 155PE3
MIPU NTACCUBHBIX CUTHAJIaX HA BXOJaX BHIOOpA MUKPOCXEMBbI?

7. Kaxk 0003HauaroTcs Ha KopIycax pa3jiudyHble TUIIBI MUKPOCXeM?

Kak, moMumo mporpaMMHUpOBaHUs M yIPABICHUS CTapIIUM aJpPECHBIM pa3-

PAJIOM MOYXKHO U3MEHUTD HAINPaBJICHUE ABMKEHUsI Oeryiien CTpoKu?

e
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9. CdopmynupyiiTe Ha YpOBHE CTPYKTYpPHOM CXE€Mbl MPEIJIOKEHUS MO CO3/a-
HUIO UHPOPMALIMOHHOTO TA0JIO MO MPUHILIMITY Oeryuiei CTpOKH, MO3BOJIAIO-
HIEr0 0TOOPaXKaTh MPOU3BOJILHYIO TEKCTOBYIO M YUUCIOBYIO HH(OPMAIIHIO.

10. Hapucyiite ctpykrypHyto cxemy I[I3Y. KakoBo Ha3HaueHHE OCHOBHBIX
CTPYKTYpHBIX 35eMeHTOB? KakoBO HazHaueHne BXOJ0B U BbIx010B [13Y?

11. HazoBute ocHoBHbIe mapametpbl [13VY, oxapakrepusyiite ux ¢usnueckuit
CMBICIL.

12. Kakue Tumbl BBIXOJOB NpHUMEHSOTCS B MuKpocxemax [I3Y? Jlng yero mx
UCIIOJIB3YIOT?

13. Kakoe coctostHre umerot aeMmeHTsl namsatu [13Y no mporpammupoBanus?
Kaxk sTo onpenenuts?

14. KakoBo HazHaueHue Bxo10B U BeixogoB UMC 155PE3? KakoBo ee ycioBHOE
rpaduyueckoe 0003HAUCHHE HA cXeMax?

15. KakoB nopsinok cunutbiBanus AaHHbx u3 UMC I13V?

16. JIns kakux neneut ucnosnp3ytot [13VY?

17. B ueM cocToaT 0COOEHHOCTH MUKPOCXEM TMHAMUYECKOU MaMsITH?

18. KakoBo Ha3HauY€HHE OCHOBHBIX BXOJOB M BBIXOJIOB B MUKPOCXEMAX MaMSITH?

19. Kakum o0Opa3oM YBETUYUTH Pa3psAIHOCTh IMUHBI JAHHBIX B MHKPOCXEMax
namsaTu? HapucyiiTe cxeMy Takoro HapamuBaHUs.

20. Kakum 00pa3oM yBeIMUYUTh YHCIIO siueek Onoka mamsatu? Hapucyiite cxemy
TaKOTO HapalluBaHUsI.

21. Chopmynupyiite sTanbl cuHTE3a JAemudparopa 0j10ka HaMsATH.

22. CunTe3upyiite qemudpaTop ¢ 3aJaHHOM 00JIacThIO aIpecoB OJIOKA MaMSITH.

23. KakuM 00pa3oM MOKHO YBEJIMUUTH YHUCJIO BBIXOJIOB Jieln(paropa aapecoB
namsTu?

24. Kakum oOpazoMm nemudpaTop MOIKIIOYAECTCS K CUTHAIBHBIM BBIBOJIAM MUK-
porporieccopa?

25. KakoB k03 GuIMeHT pacuIupeHus BHIBOJAOB IIMHBI aipeca MUKPOIIPOIIECCO-
pa?

26. Kakum 00pazoM yBennunBarOT KO3(PHUIIMEHT pacliupeHus: BIBOJIOB ajipeca
MHKpoIpolieccopa?

27. Kak peanu3yroTcs COBMEIIECHHBIE W pa3/ielibHbIE aJIPECHBIE MPOCTPAHCTBA
MII? Kakue nocTonHCTBa

2. Opzauusauu}l MUKDORPOUECCOPHBIX CUCMEM

2.1. Ocnoenvie npunyunvt pabomor MII. ba3zoBbie TOHATHA. APXUTEKTYPHI
®on Helimana u ['apBapnackas. Mogens [ 'mymkoBa. Anroputm ynpasierus L1

2.2. Knaccugpukauus muxponpoueccopnuix ycmpoiicme. Knaccubukarms MII-
ycrpoiictB. CoctaB MII-kommnekra. CoBpemenHbie MII BbICOKOUM MpOW3BOAM-
tenpHOCTH. [Ipomeccoprr Alpha, PA, TA-64, Rxxxx, UltraSPARC. Croco06sI 110-
BBIIICHUS IPOU3BOJUTEIHHOCTH

2.3. Apxumexkmypa muxponpoueccopuvlx ycmpoiicme. CTpyKTypHas cCxema
MII u ee pabora. [Iporpammuas monens MII. Peructp ¢naros. CiaoBo cocros-
Hus npoueccopa. llunel cemeiicts PC-bus. [1luna PCI. [lluna Q-bus

2.4. Ynpaenawuwuii yukn npoueccopa. Opranusanys BHEIIHUX cBa3zed MIL
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MamvHHBIA UK Tpoueccopa. THUIbl ynpaBiIsSIOIINX KOHCTPYKIUNA

2.5. Cucmema xomano muxkponpouyeccopa. Crioco0bl agpecaruu. Komane! me-
pECBUIKH, apudMeTUYECKUe, JOTMYEeCKUe, Mepeadyd ynpaBlICHUs, YNpPaBICHUS
npoueccoM Peructp ¢umaroB. CioBo coctosiHus Tmpoieccopa. Opranuzanus
BHEIHUX CcBsizer MII. Mammuubiin mukn npoueccopa. OyHkuunonupoBanus MII
MIPU BBIMOJHEHUHW KOMaHJ pabdoThl CO CTEKOM M yKa3aTelieM cTeKa. BoinmonHeHue
KOMaH/I YCJIOBHOTO M 0€3yCIIOBHOTO NEPEX0/a, BBI30BA U BO3BPAILEHUS U3 MO-
porpaMm, pazpaboTka NoANporpaMMel, pazpadoTka 00padOTUYMKOB

2.6. Ilpozpammnoe ovecneuenue MII.Ctpykrypa 110 MIIC. TexHonorus co3-
JaHUs UCTIONHAEMBIX Moayneld. Onepatopsl Accembiepa. COBMEIIEHHOE U pas3-
JEIIEHOE aIpeCHOE MPOCTPAHCTBO. [10KITI0UeHHE MaMATH U BHEIITHUX YCTPOMCTB
K mmHaM. CriocoObl opraHu3aluu MOoyJien

2.7. Opzanuzauusa napanienvnozo unmepgeiica MII. Haznauenue, nmporpamm-
Hasi MoJeib mnapamienasbHoro unrepderica. IIporokonsiCentronics, IEEE 1284.
Pexxumebl paboTsl. [IporpammupoBanme paboThbl

2.8. Opzanuzayus nocinedosamenvrnozo unmepgeiica MII. Ha3znadenue, npo-
rpaMMHasi MOJIeb TioclieioBatebHoro uHTepderica. [Ipotokonst RS-232, USB.
Pexxumbl paboTsl. [TporpammupoBanme padoThl

2.9. Opzanuzayusa padomwl cuemuukos-maiimepoe MII. Haznauenue, mnpo-
rpaMMHasi MoJiesb TaitMepoB. Pexxumbl paboThl. [IporpammupoBanue paboTsl

2.10. Opzanuzauusa npepvieanuit u I[IT MII. Haznauenue, nporpaMMHasi MO-
Jeb KOHTposuiepoB. Pexxumbl pabotel. Tabnuna BektopoB. Ilpuoputesanus u
MacKupoBaHue. MexaHu3Mm oOchykuBaHHs 3amnpocoB. [IporpammupoBanue pa-
60T1bI KOHTpOJIEpOB. [IporpammupoBanue koutposuiepa [IJII1. Cxema B3aumo-
nerctBus ¢ npoueccopoM. CTpykTypHasi cxeMa KoHTposuiepa. [IporpamMmmupoBa-
HUE KOHTpOJIepa NpepbIBaHU N

2.11. B3aumooeiicmeue MII ¢ ycmpoiicmeamu 6600a-evigooa. IlpuHuuns! pa-
00TbI ycTpoicTB. [IporpaMMubie Mofenu ycTpoilcTB. [IpuHIUIIBI TpOorpaMmmMupo-
BaHUs KOHTPOJUIEPOB

2.12. Ilpoexmuposanue MIIC. 1Tpumenenne MIIC. DTtansl mpoeKTUPOBAHHS.
OcHoOBHBIE ATalbl pa3pabOTKU amnmapaTHOTO M MPOTPAMMHOIO 00eCreueHUsI.
Kpocc-accembnepsl. Monenupyrommue nporpammbl. CASE-texnonoruu. Cucre-
mbl CAIIP. Otnagka anmapaTHOTo W mMporpaMMHOTO obecrieuenus. Jloruyeckue
Y CUTHATYPHBIC aHAM3aTophl. Pa3paboTka u oTiagka mporpaMmel

Bomnpock! u ynpaxkHeHust 1151 CAMOKOHTPOJISL:

1. Ilouemy nepecwuiku mexay A, B, C, D, H, L 3aaumaror Bcero 1 mammuH-
HBIN ITUKJI, a ¢ M 3HaYUTENIBHO JJIWHHEE?
Kakue xomanb1 3anumarot 1 6aiiT, kakue 2 Oaiita u 3 Oaiira? [louemy?
UYro npoucxoaut npu BeinojgHeHne MOV A A?
KakoBo cocTosiHue perucTpoB-UCTOYHUKOB MPU OKOHYAHUH TIEPECHUIKHU ?
Cpasnute Bpems BbinonHeHue komanag NOP u MOV C,C.
3anuMaetcs nu siueiika namst npu BeinosHennu PUSH, POP, ecnu npu
naunuanuizamun SPHL HL=0FFFFh? IIpoBeputs Ha amymsTOpE.
7. CKOJBKO BHEHIHUX YCTPOMCTB MOKHO aJIpeECOBAThH?

SANNAIF b o




11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

22.
23.
24.

25.
26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

37

Cdopmupyiite TOUKY KPaCHOTO I[BETA B CEpE/IMHE dKpaHa MOHUTOPA dMY-
asATopa.
I'ne pacnonararotcst BTOpoil ¥ TpeTuii 6aliT KOMaHIbI?

. Kakne crocoOsl aJpcCalivun HCIIOJIB3YIOTCA IIPU BBIIIOJIHCHUHN KOMAHI IIC-

pecbuIKu?

YeMm oTaM4aeTcss TEKCTOBBIA PEXUM pabOThI MOHHUTOPA OT TpaduyuecKoro
pexuma?

B kakux komax BBITONHSIOTCS apudmeTndeckue komauaer? Kak ¢popmupy-
FOTCSI 3TH KOJIbI?

Kak Mammna paznnyaer: ynciia co 3HAKOM WJIM HET? MOJIOKUTEILHOE YK C-
JI0 WM OTPULIATENIbHOE?

Kak BbImONHSIIOTCS apuMETHUYECKHUE M JIOTUYECKHE OMEpalu C JIBYMS
OaifTamu (IByXOaMTHBIMU YUCITAMHU)?

Kakne BUIbI IUKIIMUECKUX OMEpalUil CylIeCcTBYIOT? UeM OHU pa3iinyaroT-
cs?

UYro Takoe mpusHaku ((iaru) LI1?

3adem B cHUCTEME KOMaH/I orepanus ciBura uepes npusHak C?
Pa3paboTaiiTe anroput™ u nNporpaMmy CJIOXKEHHUs JBYX CUMBOJIOB. Ha mo-
HUTOp BhIBecTU: CuMBOJI + CuMBOII = Pe3ynbTar.

KakoB ¢opmar Bbeljaun JaHHbIX Ha MOHUTOp? Pa3zpaboraiite moanporpam-
MY BBIBOJIa JAHHBIX HA MOHUTOP.

Kak B mamivHe BBITTOITHAETCS YNPAaBISIONIAS KOHCTPYKUHUS TUMA "pa3BUII-
ka"? Kakue nanHble 1 Kak oOpabaThIiBaeT MalllMHA IIPHU €€ peasiu3aluu?

Kak Bemonnsgerca komanaa RET? CocTosiHne KakuxX perucTpoB IMPU 3TOM
U3MEHsIeTCS?

3aduem OpraHu3yrTCS MOAIPOTPAMMBI?

KaxoBa Texnomnorus pa3padoTku nporpamMmm?

CocTosiHME KaKMX PETHCTPOB M3MEHSETCS NpH BbinoaHeHUn komana CPI u
CMP?

[Touemy BbIBOJ coobIIeHHs ohopmitsieTcs: B hopMaTe moaIporpaMmbi?

Kak Bemomnnsercs komanga CALL? CocTtosiHue KaKuX perucTpOB U3MEHSI-
ercs?

Kak koHCTpyHpYyIOTCS IUKIIBI?

B xakoMm (hopmaTe BBOASATCS JaHHbBIE C KJIABUATYPbI?

Kakue koipl UMEIOT YMCIIOBBIE CUMBOJIBI?

Kak 13 xoja cuMBoOJIa MOJTYYUTH YUCIIO, EMY COOTBETCTBYIOIIICE?

Kaxk 13 omHOpa3psiiIHOTO YKcIia MOJYyYUTh KO, €My COOTBETCTBYIOIIUMA?
ChopmynupyiiTe aaropuT™m MnpeoOpa3oBaHusi Kojia CHUMBOJIOB MHOIOpas-
PAHOTO YKCIa B IBOUYHOE YUCIO?

KakoBbl 3a1au KOMITOHOBIIUKA?

KaxoBa ctpykrypa ¢aiina tuma .COM?

Kaxue nannsie xpanstcs B daiine tuma .PRN?

Uro Haxomutcs B ¢aiine tuna .SYM?

. KakoBbI 3aaun komnussatopa?




38

39.

40.
41.
42.
43.
44.

45.
46.
47.

48.

49.

50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.

61.
62.
63.
64.
65.
66.
67.

68.

Yrto takoe "cumBoimuyeckoe nMA'"'? Kak OHO 3amMchbIBaeTCsI B UCXOJHOM
TEKCTE U YEMY COOTBETCTBYET B UCIOJIHIEMOM (paitsie?

KakoBbl TpeOOBaHUS K TEKCTOBOMY PEAAKTOPY CHUCTEMBI ITPOrpaMMUPOBa-
HUA?

Kakue 3a1aumn BBIMOTHSAET CUMBOJIBHBIM OTIAAUUK?

Uro Takoe "Touka ocraHosa'?

KakoBa MeToiMKa OTaaAKu IporpamMmsl?

MO>KHO 11 OTAaJAUTh IPOrpaMMy 0€3 CUMBOJIBHOIO OTJIaA4nKa?

B ¢aiine ¢ xakuMm pacmupeHreM MpeArnoiaaraeTcss HacTpoiika aapecos? B
YeM OHA 3aKJIro4yaeTcs?

Yem oTiIMYaeTCs CTPOKOBBIN M YUCIOBOM opMaT JaHHBIX?

Kak u3 KoJ1a cuMBOJIa OJTYYUTh YUCIIO, EMY COOTBETCTBYIOLIEE?
Chopmynupyiite aaroput™M npeodOpa3oBaHUs KOJa CHUMBOJIOB MHOIOpas-
PAOHOrO YKCIIa B ABOMYHOE YHCIIO?

Yro Takoe BUPTyaJIbHOE CUMBOJIMYECKHE, BUPTyalbHbIE U (hPU3UUECKUE all-
peca?

Kakne nupekTUBBI CUMBOJIBHOIO OTJIAAYHMKA MCIOJIB3YIOTCS IPHU OTJIAaKe
IpOrpaMMmbI?

Kaxk npoBepsieTcst NpaBUIIBHOCTb IPOrpaMm?

Kak otnagutek nporpammy 0€3 CHMBOJIBHOTO OTJIa{UHKa?

B uewm 3akitouaercsi pabota 3arpy3unka?

Pa3paboTaiiTe aJiropuT™ BBIBOJA YKCIIA B IIECTHAILATEPUYHOM (popmarTe.
Pa3paboTaiiTe anroput™ BbIBOJA YKCiia B ABOMYHOM (hopmarTe.
CdopmynupyiiTe Ha3HAUEHUE NApATIIEIBHOIO UHTEp(eElica.

KakoBa nporpamMHasi Moielib mapajieabHoOro nutepdeiica?

KakoBo Ha3Ha4yeHME TUMIOBBIX PErHCTPOB MapaljiebHOro HHTepdeiica?
Hapucyiite cxeMy MOJKIIOYEHUS MUKPOCXEMbI apaJlieIbHOTO UHTEphEe-
ca K muHam MII.

Kaxkwue cyiiecTByroT pexxuMbl pabOThI TapaijieIbHOTO uHTEpderica?
Hapucyiite cxemy NOAKIFOYEHHUS BHELIHUX YCTPOWCTB K IMApAJIICIBHOMY
uHTEpPeEIiCy.

Pa3zpaboTaiiTe mporpaMMmy HHHUITMAIHM3AIMK TapajuleIbHOTO WHTepderica
JUTsl OCHOBHOTO PEXXHUMA.

Pa3paboTaiiTe mporpaMMy HHHUIIMAIM3ALUU MNapajuIeIbHOTO WHTEpderica
IUIsL CTPOOMPYEMOTr0 OJHOHAMPABIEHHOTO PEKUMA.

Pa3zpabotaiiTe mporpaMMy HHHUIMAIM3ALUU MapajijieIbHOrO0 WHTepdeiica
JUIsL CTPOOMPYEMOTro JIBYHAIIPABIEHHOTO PEXKUMA.

CdopmynupyiiTe Ha3HAUEHUE MOCIEA0BATEILHOTO HHTEpdeca.

Kaxkune Ko1pl Ha3bIBarOTCS MTOCJIEI0BATEIbHBIMY H MTAPAJIETbHBIMU?
KaxoBa mporpammHast Moziesb ociieIoBaTeIbHOTO HHTEpdeiica?

KakoBo Ha3zHayeHHE TUIOBBIX PETHCTPOB MOCIEIOBATEIBHOTO MHTEpQEii-
ca?

Hapucyiite cxemy MNOIKIIOYEHHS MHUKPOCXEMBI IIOCJIEN0BATEIBHOIO HH-
tepdeiica k mmHam MIT.




69. Kakue CcyiecTByOT peKuMbI pabOTHI TIOCJIEI0BATEILHOTO HHTEpdeiica?

70. Hapucyiite cxeMy MOJKJIIOUECHHUS BHEIIHMX YCTPOWMCTB K IMOCJIE€IOBATEIb-
HOMY UHTEp(EHCy.

71. Pa3paboTaiiTe mporpamMmy HWHUIMAIW3AIMNKN [OCIEI0BATEILHOTO HHTEP-
detica 1y pabOThl B aCHHXPOHHOM pEXUME.

72. Pa3paboTaiiTe mnporpamMmy HWHULMAIW3AINKN TOCIEI0BATEILHOTO HHTEP-
deiica 1yt pabOTHI B peXKUME BHYTPEHHEH CHHXPOHU3ALIUH.

73. PazpaboTaiiTe mporpaMMy HWHUIHAIU3ALMUA TOCIEAOBATEILHOIO HWHTEP-
deiica 1151 pabOTHI B peKMME BHEITHEH CUHXPOHHU3AIUH.

3. CHeIII/IaJIl/I3l/Ip0BaHHBIe KOHTPOJ/JICPbI

3.1. Knaccugpukayusa xkonmponnepos. XapakKTepUCTUKAa CEMEHCTB MHUKPOKOH-
TPOJUIEPOB. APXUTEKTYpa U CXEMOTEXHUKAa KOHTposuiepoB. OCOOEHHOCTH CHC-
teMbl koMaHll. CtpykrypHas cxema MK u ee pabora. [Iporpammuas momenb
MK. Opranuzanus nepudepun MK. I[Tpumenenne MK

3.2. Dmanwt npoexkmuposanusa I[Y. CymHOCTh mpoliecca HPOCKTUPOBAHUS.
Knaccudukanus monxonoB K NpOEeKTUPOBAHUIO. DTallbl MPOCKTUPOBAHUS LU -
POBBIX YCTPOWCTB. JTambl MPOSKTUPOBAHMS, IMOAJAIOUINECS aBTOMATH3AIUU.
CpenctBa aBTOMAaTU3HUPOBAHHOTO TIPOEKTUPOBAHUA. MOJIENN H S3BIKH OTMCAHUS
yctpoiictB CpencTBa aBTOMaTH3UPOBAHHOTO MPOSKTUPOBAHUS. MOJIeNN U S3BIKH
ONMCAHHUsI YCTPOMCTB

Bormpocsl u ynpaxxHeHus 1Jisi CAMOKOHTPOJIA:

Uem oTnnuaercs "cTpykrypa’ ot "apXuTekTypsl'?

Kaxkue BHelHrE yCcTpOCTBAa MOTYT OBITH B COCTaBE MUKPOKOHTpOJUIepa?

Kakue Tvnel mamMsiTi €cTh B MUKPOKOHTPOJUIEPE U KAKOBO MX Ha3HAYEHUE?

KaxoBo nHaznauenue unrepdeiica SPI?

JIns1 yero co3nmaercst Moayib 3arpy3ku ISP?

Kax ucnonb3yroTcst peructpbl 00111ero Ha3HAYCHUS ?

KakoBo Ha3HaueHne aHAIOrOBOro KoMmaparopa?

KakoBo Ha3HaueHME OCIEAOBATEIBLHOIO IPUEMOTIEpEAATUNKA?

KakoBo Ha3zHaueHue nocnegoBareabHoro uutepderica TWI?

UTo BXOAUT B COCTAB MPOTPAMMHON MOJIEIA MUKPOKOHTpOJIEpa?

Kakne cucteMsl cuuciaeHns UCHOJIb3YIOTCS IpU BBOJE nporpamm B AVR?

Kak nepeBecTy JaHHbIE U3 OJTHOW CUCTEMBI CUMCIIEHHUS B IPYTYIO?

12. KakoBa nporpammHasi Mojiesib MUKpOKOHTposuiepa ATtiny23137?

13. KakoBa opranu3aiiys 0JIOKOB IMaMsITH MUKPOKOHTpoJuiepa?

14. KakoBo Ha3HaueHue cTeka B MUKpOKOHTpouiepe? ['ne crek opranusyercs?

15. Kak azapecyroTcss perucTpbl OOIIEr0 HA3HAYCHUS MHUKPOKOHTpoIuiepa?
CkonbKO ux?

16. Kak anpecyroTcsi BHEIIHUE YCTPOIMCTBA MUKPOKOHTpoJLIepa?

17. Kakue BHEITHUE YCTPOMCTBA UMEIOTCA Y MUKpOKOHTposuiepa ATtiny2313?

18. Kakum oOpazoM KOMOWISATOPY 3aJar0T 00JacTh pa3MeElIeHUs KOIOB: B
O3V, noCTOSIHHON NaMATH TaHHBIX, TAMSITH IpOrpaMm?

19. KakoBa pa3psaaHocts cuetunka komaua? [louemy Takas?

20. Kakue koAbl UCTIONIB3YIOTCS TP BHIMOJHEHUN apUPMETHUECKUX KOMaHA?

—ESeXNAAN D=

_—
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21. KakoBbl onepanuu nojy4eHusi JONOJHUTEIBHOTO Ko1a?

22. IlpuBegute nmpuMepbl KOMaH[ apu(PMETHUYECKUX, MOSICHUTE CMBICI BBITOJ-
HSIEMBIX NPE0OpPa30BAHUIA.

23. IlpuBegute mpuUMeEpbl KOMaH]l JIOTUYECKHUX, MOSICHUTE CMBICI BBIITOIHSIE-
MBIX MTpeoOpa30BaHU.

24. llpuBeguTe npuMepbl KOMAaHI CABUTA, MOSICHUTE CMBICI BBITOIHSAEMBIX
npeoOpa30BaHU.

25. IlpuBenute mpuMepbl KOMaHA apU(PMETHUYECKOTO U JIOTUYECKOTO CIBUTA,
MOSICHUTE Pa3IMYUe B BHIIIOJIHAEMBIX TPEOOPa30BAHUSAX.

26. Jlyig Kako¥ 1eJIM UCTIONB3YETCsl KOMaH/a CABUIA Yepe3 MPU3HaK IepEeHoca.

27. Jlis kakoW LEIW HUCHOJIB3YETCS] KOMAaHJIa CIIOKEHUS C MPU3HAKOM IEPEHO-
ca?

28. IlpuBeaute mpuMepbl KOMaH OMEpalnii ¢ OUTaMH, MOSICHUTE CMBICH BbI-
MOJIHAEMBIX TPEe0Opa3oBaHUM.

29. Kaxkue oneparopsl npuMeHstorcs B accembiepe AVR?

30. Kakue KkoMaHbI TO3BOJISIOT BBIIOJHUTH OOPAIIEHHUE K MTOAIporpamMmme?

31. B dem orimune KOMaH[ BbI30Ba MOJAMNPOTpaMm?

32. Kak uannmanusupyercs ctek mnpu 3anycke MK?

33. Kakue rpynmnsl KOMaH] yCIOBHOrO niepexoia umerorcst B MK?

34. Kak Bemosnaserca komanga CALL?

35. Kak Bemomnnsgerca komanaa RET?

36. 3aueM Hy)kHa KOMaH[a cOpoca cTopoxkeBoro Taitmepa WDR?

37. Kax BBINOJHAIOTCSA KOMaHAbl CPABHEHUS?

38. Kakum o06pa3om nepenarorcs mapaMeTpsl MOANPOrpaMm?

39. Uto Takoe paCHIMPEHHbIN NEPEX0a?

4. Kypcosoe npoexmuposanue. Pa3padoTka MUKPOIIPOIIECCOPHOIN CHCTEMBI

3. JABOPATOPHBIE PABOTHBI U IIPAKTUYECKUE 3AHATUSA

Jlabopamopnaa paooma Nel. Hccnedoeanue pyukyuonuposanuas MII npu
6bINOSIHeHUU KOMaHO nepecovliku. VccnenoBanne padotsel MII u coctostHUSA J10-
rudeckor mojaenu MII nmpu BBITTOTHEHWH KOMaH]T OJTHOOANUTHBIX U JIBYXOaHTHBIX
NepechUIOK, oOOMeHa OaiiTamu, BBOJIa M BHIBOJIA

Jlabopamopnaa paooma Ne2. Hccnedoeanue pynkyuonuposanuas MII npu
8bINOJIHEHUN apumemuuecKux u ao2udeckux komano. ViccnenoBanue padoTh
MII u coctostHust Joruueckoit moaenu MII mpu BeIMOTHEHUH KOMaH[ apudme-
TUYECKUX, JIOTUYECKUX, CABUIa, MpeoOpazoBaTels KOoJa B YHMCJIO U BBIBOJIA Ha
MOHUTOD

Jlabopamopnaa paboma Ne3. Hccnedosanue pynxkuyuonuposanus MII npu
8bINOJIHEHUU KOMAaHO nepedauu ynpasienus. Viccnenoanne padotst MII u co-
CTOSIHUS JIoTH4ecKoi monenu MII mpu BBITIOJTHEHWH KOMaH][ yCIIOBHOTO U 0e3-
YCJIIOBHOTO TEpEeX0Jia, BhI30BA M BO3BpAIlCHUS U3 MOAMPOTpaMM, pa3paboTka
ITOAITPOTrPaMMBI
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Jlabopamopnasa paooma Ned. Ananuz pynkyuonuposanua MII npu evinone-
Huu npozpamm. ccnenoBanue padbotel MII u cocTosSIHUSI TOTHYECKOM MOJCIH
MII npu 3arpy3Ke U BBIIIOJHEHUH POTPAMMBI

Jlabopamopnaa padoma NeS. Ananuz pexucumos npozpammuposanus napai-
J1e/1bH020 unmepgeiica. Ananu3 pexxMMoB pabOThI, IPOrpaMMHON Mojeu. Pas-
paboTKa MPOrpaMMBbl YIIPABICHUS

Jlabopamopnaa paboma Neb. Ananu3 pexicumos npozpammuposanus nocie-
oosamenvHo20 unmepgheiica. AHanu3 pexXUMOB padOThI, TPOrPAMMHON MOJENH.
Pa3paboTka mporpammsel ynpaBieHHs

Jlabopamopnaa paooma Ne7. Hccneooeanue MK npu eévinoinenuu Komano
nepecwvliku, apugpmemuueckux u aocudeckux komano. Cpena AVR Studio.
N3yuenue pabotel MK u coctosiHus gormdeckoit mojenu MK nipu BbinosiHeHUN
KOMaHJI TIEpPechUJIOK, oOMeHa OaliTamMu, BBOJa U BBIBOJA, apU(METHUKO-
JIOTUYECKUX KOMAH]I

Jlabopamopnaa pavoma Ne8. Hccnedosanue MK npu evinoinenuu KOMawno
nepeoauu ynpaenenue u evinoanenuu npozpamm. Cpena AVR Studio. U3zyye-
Hue pabotsl MK u coctostHus noruyeckoi mojenu MK npu BbINOJIHEHUU KO-
MaH/[ yCIIOBHOT'O U 0€3yCJIOBHOTO MEPEX0/a, BbI30BA U BO3BPAILLIEHUS U3 MTOANPO-
rpaMm, pa3paboTKa HOIPOrpaMMBbl

Ilpaxkmuueckoe 3anamue Nel. IIpozpammuposanue I13Y. 1IporpammupoBaHue
[13Y nns peanuzanuu HacTpauBaeMbIX ACMIUPPATOPOB, CYyMMATOPOB, JOTHYE-
CKHX IIpeoOpazoBaTeneit

Ilpakmuueckoe 3anamue Ne2. Hcnonvzoeanue II3Y 6 ounamuueckux ycm-
poiicmeax. Vcnions3oBanue [I3Y B renepatopax CUrHajoB, YCTPOWCTBaX OTO-
OpaxeHnus nHdopmaiuu

Ilpaxkmuueckoe 3anamue Ne3. Pazpabomka mooyasa namamu. OnpencicHue
pabounx ajapecoB, TpeOOBaHUN K TMapaMeTpam, MOCTPOCHUE MOJYJSI MaMSITH,
pa3paboTka agpecHoro aemudpparopa

Ilpakmuueckoe 3anamue Ned. H3yuenue nozuueckoii cCmpykmypvl MUKPOKOH-
mpoanepa. VI3ydeHue CTPYKTYpHOH CXEMbI, TPOrpaMMHOM MOJEINH, CIIOCOO0B
BKJIFOYEHHSI MUKPOKOHTPOJIJIEPA B COCTAB YCTPOMCTBA

4. CIINCOK JIMTEPATYPBI

1. VYrpiomoB E.II. Iudposas cxemorexnuka. Cnd: BXB-IlerepOypr, 2012,
800c.

2. T'ypor B.B. Mukpomnporieccopubie cuctembl: YueOHuk. - M.: HUL[ MTHDA-

M, 2016. -336c.

FOpos B.U. Accembuep. Yuebnuk ans By3oB. CII06.: [Tutep. 2003. -624c.

4.  Mukponpoueccopubiii komriuiekT K1810: Ctpykrypa, mporpaMMupoBaHue,
npumeHenue: CrnpaBounas kaura / FO.M. Kazapunos, B.H. HomoxonoB,
I'C. Ilonknetno, @.B. ®ununmnos; Ilox pen. KO.M. Kazapunora. - M.;
Bricmas mkona, 1990. - 269 c.
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5. Jao JI. IlporpammupoBanue mukpormnponeccopa 8088. - M.: Mup, 1988.
357c.
['OCT 2.102-95 OcHoBHbIE TpeOOBaHUS K TEKCTOBBIM JIOKYMEHTAM.

7. IlonoxkeHue 0 KOHTPOJIbHBIX M KypcoBbIX pabortax (mpoekrax) CMK-II1-01/2-
51-17. CKO MTVYCH, 2017.
http://www.skf-
mtusi.ru/files/info/docs/kursovykh kontrolnykh rabotakh 01.09.17.pdf

8. Kyxomckuit A.I'., Manun A.A. PyKoBOJCTBO MO MOATOTOBKE KYPCOBBIX pa-
00T (IIPOEKTOB) M BBITYCKHBIX KBATH(PHUKAIIMOHHBIX paboT. PocToB-ra-Jlony:
CK® MTYCH, 2019. - 61c.

9. Mukpornpoiieccopbl W MHUKPONPOLECCOPHBIE KOMIUIEKTBI HWHTETPaIbHbIX
mukpocxem: CrpaBounuk: B 2 1./ H.H. AepwsinoB u np.; Ilox pen. B.A.
[ITaxHoBa. - M.: Pagno u cBsa3b, 1988.

10. JIro FO-YxeH, ['ubcon I. Muxkporporueccopsl ceMeuncTBa
8086/8088.ApxuTekTypa, MpOrpaMMUPOBAHUE U MPOCKTUPOBAHUE MUKPO-
MPOIIECCOPHBIX cucteM. - M.: Paamno u cBs3b, 1987. - 512c.

11. Jlebener O.H. MukpocxeMbl TaMsITH U UX IpuUMeHeHHe. - M.: Paauno u cBs3b,
1990.-160 c.

12. YukanoB A.H. Muxkponpoueccopsl. Ilepudepuitnsie ycrpoiicta. Metoau-
YeCcKHe yKa3aHUs K JJabOpaTOpHBIM U MPAKTUYECKUM 3aHATUAM. PocToB-Ha-
Hony: Cesepo-Kaskaszckuii prman MTYCH, 2019.- 37 c.

13. HMuTerpanbHple MUKPOCXEMBI 3aIIOMHUHAIOIINAX YCTPOWCTB
https://www.integral.by/ru/products/integrated-circuits/storage-devices

14. Pexumsl agpecaunu http://e-al.narod.ru/cpress05/cpu2.htm

15. Jluteparypa nins ctyneHtoB https://studfiles.net

16. CnpaBounuk no MMC
https://www.grz.ru/reference/kozak/mem/mem00.shtml

5. 3AJAHHUE HA KYPCOBOM ITPOEKT

Pazpaborats mpocrelinnyto Mukpormnpoieccopuyto cucremy (MIIC) Ha 6aze
npoueccopoB cemeiictBa Intel x86, oOecrieunBaroNIyt0 yNpaBIeHHE 3aaHHBIMU
nepuGepUHBIME TIPOTPAMMHUPYEMBIMH MUKpocxeMamMu. COCTaBUTH MPOTPaMMy
WHUIIMATU3AIAA TIEPUPEPUHHBIX MTPOTPAMMHUPYEMBIX MHKPOCXEM Ha S3bIKe Ac-
cemOnepa. Onucanust BUC nansl B muteparype [3, 4].

BapuanT WHIWBHIYaTbHOTO 3aJaHWsl BBIOMpAETCS MO MOCICTHUM ABYM
nudpam 3adeTHOM KHWKKH (Tabin.l). [ ompenenenus BapuaHTa B JUana3oHe
3HaueHuir 31-60 mpeaBapuTenbHO HeoOxonuMmo BeruecTh 30, B auamnazone 61-90
npeaBapuTenbHo BeruecTh 60, B auanazone 91-99 - Beruects 90.

JIBe mocneanue 1udpbl 3a4€THON KHUKKU OTMPEACISIIOT HOMEpP BapuUaHTa
1151 BeIOopa UMC O3V,
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JIBe mociennue 1mudphl 3a4eTHOW KHIDKKH, TPOYMTAHHBIE CIpaBa HAJICBO,
onpenensroT HoMmep BapuanTta st Beioopa UMC 113V u tuna u agpeca BHEITHETO
yCTpoicTBa (YCTPONCTBA BBOIa-BbIBO/IA, OJIOKA BHEIIHETO YCTPOMCTBA).

Hanpumep, nse nocneauue nudpsl - 24. Cnenosarensio, MMC O3V BwiOu-
patorcs 1o crpoke Ne24, a tTun UMC I3V u Tun BHemHero ycrpoiictBa BriOMpa-
eTcs o Homepy 42 -30=12.

KypcoBoii npoekt odopmiisieTcsi B COOTBETCTBUU C MpaBUJIaMU, JIEHCTBYIO-
M B CKO MTYCH.

Martepuaibl IpOeKTa JOJKHBI COAEPKATh:

1.
2.

()]

JlaHHbIE HHIMBHIYAJIBHOTO 33JaHMUS;

CxeMy 3JIEKTpPUYECKYIO CTPYKTYPHYIO MHUKPOIIPOLIECCOPHOM CHCTEMBI B
COOTBETCTBHHM C 33JJaHUEM, HA3HAYEHUEM DIIEMEHTOB CXEMBI;

brok neHTpasbHOro mnpoueccopa ¢ U3J10KEHUEM PUHIIUIIOB €ro padoThl,
HA3HAYEHUEM 3JIEMEHTOB CXEMBI, C YKa3aHUEM Pa3psSAHOCTH LIMHBI JaH-
HBIX W aJpeca, Ha3HAYCHHEM CHUTHAJIOB INWHBI ynpasieHHs. KpaTkoe
onucanue padots! LI1 npu oOMeHe TaHHBIMY;

[Iporpammuyro mozaens LI u ee onucanue;

VYcnoBHoe rpaguyeckoe obo3HaueHue ucnonbdyembix UMC mamsaru B
COOTBETCTBUM C 33JJAHMEM C yKa3aHHUEM HA3HAYEHUS BBIBOJOB U CTPYK-
Typbl HAKOITUTENS;

AHanuTudeckue pacyeTsbl 0J0KOB Jemudpanuu apecoB CXeM MaMATH U
JIBYX BHEIIHUX YCTPOWCTB, CXEMBbI JJIEKTPUYECKHE (PYHKIMOHAIbHbBIE
3THX OJIOKOB;

OO0O0CHOBaHHMS U CXEMBI dJIEKTpUUYECKrEe (PYHKIMOHAIbHbIE OJIOKOB Mamsi-
TH,
VYcnoBHoe rpaduueckoe 0003HaUEHUE, HA3HAYEHUE BBIBOJIOB CXEMBbI
BHEIIHET0 HHTepdeiica B COOTBETCTBUM C BapHaHTOM. CTpyKTypy
YNPaBJISIOUIETO CJIOBa, ONMMCAHHE PEeXUMa pabOThl MPOrpaMMUPYEMOM
MHUKPOCXEMBbI BHEIIHETo uHTep(derica, Koapl 3ajaHus pekuMoB. OuH U3
BO3MO>KHBIX PEKHMOB pabOThl MPOrPaMMHUPYEMON MUKPOCXEMBI CTYICHT
BbIOMpAaEeT caMOCTOATEIbHO, HO BapUaHT JOJHKEH OTJIMYAThCS OT MpHUBeE-
JICHHOTO B METOJUYECKOM ITOCOOMH B KaueCTBE IPUMEPa;

WcxonHbIl TEKCT MpOrpaMMbl WHULMAIU3ALUA MUKPOIPOLIECCOPHOU
CUCTEMbI C KOMMEHTApUsMH. YKa3aTh OOBEKTHI, MOJICKAIINE UHUIMA-
JIW3aluu, aapeca pasMEIlleHHs KoJa MHuLuanu3auuu. [ns ycrtpoicTsa
BBO/Ia-BbIBOJIA B COOTBETCTBUM C BApPUAHTOM HCXOJHBINA TEKCT HOJIKEH
COOTBETCTBOBATh ONMHUCAHHOMY PEKUMY;

10. Criucok MCNOJIb30BAHHOM JINTEPATYPhl, HA KOTOPYKO B TEKCTE IMOSICHHU-

TEJIbHOM 3alHCKU CACIaHbl CCBIIIKH.
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Tabmumal
BapuaHTBIMHAMBU Ty alIbHBIX3aJaHU I

Ne | Tunm | Hau. anp. | O6sem | BUC O3V | O6vem |BUCII3Y| Hau. | BBU

Bap.| LI o3y 03Y, Kb I3y, Kb azp.
BBOJa-
BBIBOJIA
8086 0 16 537PVY8 256 573P®7 | 20h
8086 2000h 8 537PVY8 128 573P®7 | 40h
8086| 4000h 16 537PV8 256 573P®7 | 60h
8086| 6000h 8 537PV8 128 573P®7 | 80h
8086| 8000h 16 537PVY8 256 573P®7 | 0AOh

8086| 10000h 64 537PV18 64 573P®6 | 0COh

8086 | 18000h 32 537PV18 32 573P®6 | OEOh

8086 | 20000h 64 537PV18 64 573P®6 | 100h

8086 | 28000h 32 537PV18 32 573P®6 | 120h

8086| 30000h 64 537PV18 64 573P®6 | 140h

8086| 40000h 128 537PY9 16 573P®5 | 160h

8086 | 50000h 64 537PVY9 8 573P®5 | 180h

8086 | 80000h 128 537PVY9 16 573P®S | 1A0h

8086 | 90000h 64 537PVY9 8 573P®S5 | 1COh

8086 | 0A0000h 128 537PY9 16 573P®5 | 1EOh

8086| 40000h 256 537PV13 16 573P®2 | 200h

8086| 60000h 128 537PY13 8 573P®2 | 220h

8086| 80000h 256 537PY13 16 573P®2 | 240h

8086| 0A0000h 128 537PY13 8 573P®2 | 260h

8086| 40000h 256 537PV13 16 573P®2 | 280h

[\OY [ O J T [UNY U JUNIN U JUNIN JUNI JUNIY FUIING U
’—‘O@OO\]O\M-BUJ[\)HO\OOO\]UJM-BUJ[\)»—‘

W NI [ M= [N WD [ W N[N W[ [WIN = WIN =W =W |—

8086 0 512 537PV7 64 S73P®4 | 2A0h
22 {8086| 80000h 256 537PVY7 32 573P®4 | 2CO0h
23 | 8086 0 512 537PV7 64 573P®4 | 2EOh
24 {8086 | 40000h 256 537PV7 32 573P®4 | 300h
25 | 8086 0 512 537PV7 64 573P®4 | 320h
26 |8086| 0CO000h 16 537PVY10 256 573P®7 | 340h
27 [8086| OEO000h 8 537PV10 128 573P®7 | 360h
28 [8086| 10000h 16 537PV10 256 573P®7 | 380h
29 [8086| 12000h 8 537PV10 128 573P®7 | 3A0h
30 [8086| 14000h 16 537PVY10 256 573P®7 | 3COh
Kon tuma nepudepuiinoit BUC B 610ke BHenHero natepdetica (bBU):
1 -18251,
2 - 18253,
3 -18255.
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6. TPEBOBAHHUA K O®POPMJUIEHUIO KYPCOI'O ITPOEKTA

PabGora nomkHa ObITH OOpMIIEHA B COOTBETCTBUU ¢ TpeboBaHusiMu IloJo-
KEHUE O KOHTPOJBHBIX M KypcoBbIX paborax (mpoekrax) CK® MTYCHu nono-
wenuit OCT 2.102-95 OcHoBHbIE TpeOOBaHUS K TEKCTOBBIM JOKYMEHTaM.

B cootBetctBum ¢ [lonoxenuem (Paznen 2) nmosicHuTenbHas 3amucKa JOJK-
Ha cojepxkath 30-40 CTp. MAIMHONMKMCHOTO TEKCTa pazMepoM 14 ¢ MOIyTOpHBIM
MHTEPBAJIIOM C BIPABHUBAHHUEM 10 IIHPUHE.

Kaxxaplil THCT NOSICHUTENBHOM 3aIIMCKU JOJDKEH UMETh PAMKY M YEPTEKHbBIN
HITaMII.

Ha 3amuty cTyAeHT npeacTaBisieT HOSCHUTENIbHYIO 3alUCKy Ha OyMa)XHOM
U DJIGKTPOHHOM HocuTene, ¢aitn paspaboTraHHON 0a3el maHHBIX. [losicHUTENHHAS
3anMcKa JoJKHA ObITh pa3MenieHa B OpT(OIN0o CTyACHTA.

B npouecce 3amuThl aBTOPY MPEACTOUT 0OOCHOBATh NMPUHATHIE PELICHUS U
MIPOJIEMOHCTPUPOBATH palOTAIONIyI0 0a3y JaHHBIX. ABTOp MJisi JOKJIaga MOKET
BOCII0JI30BAThHCS MTOATOTOBIICHHOM IIPE3ECHTALMEN.

[TosicHuTeNnbHAS 3aNIMCKa JOJKHA COAEPIKATH CIIETYIOIINE JIEMEHTHI:

1. Tutynbnbiit TUCT (puioxkenue A [lonoxenus);

2. 3aganue (npunoxxenue b [lonoxenus);

3. COAEPXXAHUE;

4. BBEJIEHUE (coaep:xuT onurcaHue COCTOSTHUS MPOOJIEMbI, aKTyaIbHOCTh
LEJIHU U 331a41 [TPOEKTA);

5. Pazaensl 1 moapas3aensl;

6. SAKJIFOYEHUE (BkitouaeT BHIBOABI U PEKOMEHAALINH );

7. CIIUCOK JIUTEPATYPBI,

8. IEPEUEHb COKPAILIEHMI (ipy Heo6X0auMOCTH);

9. Ilpunoxxenus (mpu HEOOXOTUMOCTH).

3anucka J0JDKHA OBITH MOJIIKMCAaHa aBTOPOM C yKa3aHuWeM Jatbl. JIucThl 3a-
MIUCKU JOJDKHBI OBITh CKPEIJICHBI B BUJIC OPOIIIIOPHI.
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7. HPUMEP O®OPMJIEHUA KYPCOBOTI'O ITPOEKTA

denepanbHOE areHTCTBO CBSA3U
Cesepo-Kaskasckuii punuan opaena Tpynosoro Kpacnoro 3namenu
(benepabHOrO TOCYIapCTBEHHOTO OI0JIKETHOTO 00Pa30BATENBLHOTO YUPEKICHUS
BBICIIIET0 0Opa30BaHUs
«MOCKOBCKUN TEXHUYECKUN YHUBEPCUTET CBSA3H U MH()OPMATUKID)

Kadenpa MubOpMaTHKH U BEIYUCIUTEIHLHON TEXHUKH

JlonmyCTUTB K 3a11UTe
« » 20 T

(moanuceh, @ammnus, 1.0.)

KypcoBoii ipoekr

0o ITMCIMIIJINHE: MPIKDOHDOLI@CCODHBI@ CHUCTCMBbI

10 TEME: MuxpoInpoIieccopHasi cucTreMa

Crynent Kanyctun A.M.

Hanpasnenne Nudopmatuka u BT
I'pynma BM-41 Kypc 4
[Iudp ct. 6mmera 13227

Bapuant 27

JlaTa « » 20 r.

IHognuce

PocroB-Ha-/[ony

2019
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OEJIEPAJTBHOE ATEHTCTBO CBA3U

CEBEPO-KABKA3CKIM ®UIINAJT
OPJIEHA TPYJIOBOI'O KPACHOI'O 3HAMEHU
OEJNEPAJIBHOI'O TOCYAAPCTBEHHOI'O BIOJKETHOI'O OBPA3OBATEJIBHOI'O YUPEXIEHWA
BBICHIEI'O OBPA30OBAHUA

«MOCKOBCKHNM TEXHAUYECKWI YHUBEPCUTETCBSA3U 1 UTHOOPMATHUKN»

Kadenpa "MubopMaTiku U BEIYUCITUTETLHON TEXHUKH'"

YrBepxnar
3aB. kadenpoit UBT CK® MTYCU
C.B. OpnoB
« » 20 T.
3AJAHUE
HA KYPCOBOM MPOEKT
Crynenty Kanycruny Anapero MakapoBuuy rpynmsl BM-41

Hanpagsaenue 09.03.01 MadopmaTika U BEIMUCIUTEIbHAS TEXHAKA
Ipoduap BerunciaurenbHbIe MAIIMHBI, KOMILIEKChI, CACTEMBI M CETH
Tema kypcoBoro npoekra: MuKponpoueccopHasi cucteMa (1o BapuaHTyNe )
yTBEp)KJeHAa TPUKAa30M TUpeKTopa (uiamana

ConepmaHHe MOSICHUTEILHOM 3aIIMCKH

Ucxonnrie nannsie: PazpaboTaTh MUKPOIIPOIIECCOPHYIO CUCTEMY B COOTBETCTBUH C BAPUAHTOM
27 MeroanuecKux yKazaHu

Beenenue

. Cxema anextpuueckas crpykrypHas MIIC

. biok nenTpansHOro npoueccopa

. IIporpammuas moznens L1 u ee onucanue

. YcnoBHoe rpaduueckoe o6o3Hauenne MMC namsTi v cTpyKTypa HaKOIuTeNen

. AHanmuTHUYeCcKHUe pacyeThl OJ10Ka AemH(ppaliy apecoB

. PazpaboTka cxemMbl 6J10KOB Aemudpaiiu aIipecon

. Pa3pabotka 6moka nmamsitu MIIC

. Ananu3 pabotsl YBB u npoextupoBanue nporpammsl nHuIuanu3zauun UMC YBB
3aKIro4eHne

03N DN KW

[lepeuens rpaduyeckoro MaTepuasna, BBIHOCUMOIO Ha 3aIIUTY:

1. YT'O u napamerper UMC namsru;

2. Ananutudeckue pacuersl 0J0KOB Jaemudpanuu namsatu u YBB;

3. Cxemy 0i0koB pemmppanyuu namsatu u YBB;

4. Cxemy OJIOKOB IMaMsTH;

5. CxeMy NOAKIIOYEHMS BHEILIHUX MUKPOCXEM;

6. HcxoIHBIN TEKCT IPOrpaMMbl HHUIMAIA3AUN BHEITHUX MUKPOCXEM.
CpoK caaum CTyIEHTOM KypCOBOTO MPOEKTA 01.09.2019
Jlata BbIJ1aun 3aaHUS 30.04.2019

PykoBonutens Momuanos A.H., nonient kapeapst UBT, k.T.H.

(bammTst ¥ MHHUIMATIBL, TOJDKHOCTD, YUeHAasl CTETICHB) (TTOAMICH PYKOBOJHUTEIS)
3aI[aHI/Ie IMPUHAIT K UCIIOJTHCHUTIO

(mata ¥ MOIIHNCH CTYICHTA)
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CK® MTYCH 09.03.01 13227 II3
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Paspaboman | Kanycmux A.M. Jlum. Jlucm Jlucmoe
lposepun | KanycmuH A.M. | | 4 21
PeueH3eHm | MonyaHos A.H. M UKporipoyeccopHasi
H. Kormp cucmema kad.MBT zp. BM-41
Ymeepoun | Opnos C.B.




BBE/JIEHHE

VYcnenrHoe penieHue 3aj1ay yrnpaBlieHUs TEXHOJIOTMUYECKUMU MPOLIECCAMU U
CPEIICTBAMH CBSI3M MPENIOJAracT MPUMEHEHHE U COBEPUICHCTBOBAHUE CPEJICTB
BBIYHMCIIUTENLHON TEXHUKU B KOHType yrpaiieHus. OCHOBOM TakUX CpPEJCTB SiB-
JISIFOTCSI IPOMBIIIEHHO BBIMTYCKaEeMble MUKPOTPOIECCOPHI U KOHTPOJUIepbl. MUK-
pornponieccop ¢ 16-pa3psAHONM IIMHOW JAHHBIX SBIIAETCS OAHUM M3 THUIIOBBIX
cpenctB Juis nmogoOHoro mpumeHeHus. Ha 6aze mponeccopa 8086 BeimyckaroTcs
OJIHOIUTATHBIE YIIPABIIIOME MUKPOOBM 1M MUKPOKOHTPOJUIEPHI, YHUBEPCAIBHBIE
MUKp0oOBM, BBICOKOIIPOU3BOAUTENBHBIE MUKPOIIPOLIECCOPHBIE CUCTEMBI.

ApxutekTypa npoueccopa 8086 jeriia B OCHOBY BCEX AalbHEHIINX MPOLEC-
copoB Intel, oco3HaBmiel y100CTBO U YHUBEPCATBLHOCTh €r0 KOHIEnuuu. MMeHHo
Onaroyapsi akieHTy Ha COBMECTUMOCTh C MPEIUIECCTBYIONIUMU TUIaTGopmMaMu C
TOYKH 3pEHHSI IPOrPaMMHOTO oOecnieueHus apxuTekTypa 8086 crasia KiIo4eBoOl U
MOCIIY’)KHJIa OCHOBOM [JIs1 OOJBIIMHCTBA MOCIEAYIOMMX IpoleccopoB. Kaxabiid
CICAYIOIINI TIpoIeccCop CTpOMiICcS Ha (yHIaMEHTE MPEIbIAyIero, odopacras HO-
BBIMU TE€XHOJIOTUSIMU, UHCTPYKIUSIMHU U OJIOKaMHU, HO IO CBOEH CyTH HEMHOTUM
otriinyaincs ot 8086.

B nacrosimieit pabore BbIOJHEHA pa3paboTKa MUKPOIIPOLIECCOPHOM cHUCTe-
MbI Ha 0aze mukpormnpoieccopa Intel 8086, ee 610ka MamsATH U CPEICTB YyIpaBiie-
HUS TUMOBBIMH TIepUPEPUINHBIMU CXEMaMH, MPEJJIoKeHa MporpaMma WHUIMATIH-
3allMM YCTPOWCTB BBOJIA-BbIBOJA.

Jlist mpoekTa 1o BapuaHTy Ne273a1aHbl CIEIyIONIUME UCXOAHBIE TAHHBIE:

Ne Hau O05- ObLen Hau.
Bapu | Tun a e‘c eM BUC 3y BUC aznp. VBB
anra | 101 | 2P 103y, | 03y | M3Y | Beoma-
o3y Ko
Ko BBIBO/IA
27 8086 8000h 16 537PV8 256 573PD7 0AOh 1
Jlucm
CK® MTYCH 09.03.01 13227 II3
Msm | Jluem|  Nedokym. Tloonucs| Jama 22




1 Cxema snekrpuyeckas crpykrypHas MIIC

CrpykrypHas cxema MIIC npeanonaraeT MUHHYIO OpraHU3aluio. ITO MO-
3BOJISIET IOCTATOYHO MPOCTO MOAKIIOYUTH BHEIIHUE yCTPOMCTBA, YIPABIATH UMHU
1 00ecIeuuTh B JaJbHEHIIIeM HapalliBaHUEe COCTaBa Nepu(epuitHbIX YCTPOUCTB.

CxeMy MOKHO pa3/iefiuTh Ha OJIOK LEHTPAJIbHOTO MPOIECCopa, BKIIOUYALO-
IIyI0 TaKTOBBIA T'€HEPaTOp, LEHTPAIbHBIA MPOLECCOP U CUCTEMHBIH HHTep(deric;
Oyok nemudpanuu aapecos; 0J0Ka MaMITH M O0JOKa BHEIIHUX HHTEPHEHCHBIX

cxeM. CtpykrypHas cxema MIIC nipencraBnena Ha pucyske 1.1.

Tun nentpansHoro npoueccopa (LI1) onpenenser pa3psaAHOCTh UIMHBI aJl-
peca (20 nuHuil) U WMHBL 1aHHBIX(16 pa3psaoB), CUCTEMHOW IIMHBI, 00BEM aJpec-
HOTO IMPOCTPAHCTBA ISl aIpecallii MaMATH U MOPTOB BBOAA-BBIBOJA, OpraHU3a-
10 (pa3psiIHOCTh) MAMSITH U IOPTOB BBOAA-BBIBOJIA, PUHIHUIIBIIOCTPOEHUS CHC-
TeMHOro uHTepdeiica 1 HabOp yHpaBISIOMIMX CUTHAJIOB CUCTEMHOM IIMHBI. Xa-
paktepuctuku L{IT 8086 B cpaBHEHUH C aHAJTOTUYHBIMU IPOLIECCOPAMHU MPEICTAB-
neHbl B Tabnune 1.1.

CucreMHubiii uaTepdeiic odpazyercsi CUCTEMHBIM KOHTPOJIIEpOM H Oydep-
HbIMU cxemamHu. CHCTeMHBIH KOHTpOJIEp (OPMHUPYET YIPABISIONINE CUTHAIBI
MIIC. OH BbIpabaThIBa€T CUTHAJIBI YTE€HUsA/3anucu naMatu u Y BB, nemmdpupys
uH(GOpPMaIMIO, BBIJABAEMYI0 €My MPOLIECCOPOM IO IIUHE COCTOSHUS O TUIE IIUH-
HOT'O IIMKJIA, BBIMOJHSAEMOI'0 B JAHHBIM MOMEHT MPOLIECCOPOM.

Bydepnubie cxempl cucteMHoro nnarepdeiica odbecrneunBaroT GOpMUPOBAHNE
IIMH aJipeca W JaHHBIX, BPEMEHHOE XPAaHEHHWE dTUX CUTHAJIOB B IESAX TpeOyeMoit
CUHXPOHU3ALMKA U YBEIUYECHHUE AJeKTpruueckol MomHocTu. [locnennss QpyHkuums
o0ecrieunBaeT MOJKIIOYCHHE HECKOIbKUX BXOJIOB MOAKIIOYAEMbIX MHUKPOCXEM K

BBIBOZIAM ITPOIIECCOPA.

Jlucm

CK® MTYCH 09.03.01 13227 II3

Hsm | Jlucm| Nedokym. THoonucy| Jama
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Pucynok 1.1 - Cxema snekrpuueckas ctpykrypHas MIIC

Tabnuua 1.1 - OcCHOBHBIE XapaKTEPUCTUKHU TTPOLIECCOPOB

Yucno cur- | Yucio cur- BUC cun- | BUC cucrem-
Makc, 00b- | Makc, yuc-
Tun HaJIOB aJ- | HAJIOB JaH- Xpore- HOT'O KOH-
€M IaMsTH | JIO OPTOB
peca HBIX Heparopa TpoJsuiepa
8086 20 16 1Mb 64Kb 8284 8288
8088 20 8 IMb 64Kb 8284 8288
80C186 20 16 IMb 64Kb Bcerpoen 8288
80C188 20 8 1Mb 64Kb Bcerpoen 8288
80286 24 16 16Mb 64Kb 82284 82288
1810BM86 20 16 1Mb 64Kb 1810T'PR4| 1810BI'88
nT.Io.
Jlucm
CK® MTYCH 09.03.01 13227 II3 24
Msm | Jluem|  Nedokym. Tloonucs| Jama




8. METOANYECKHUE YKA3AHUA JJI51 BBIITIOJIHEHW S 3A TAHUSA

8.1. BJIOK HEHTPAJIBHOI'O ITPOLUECCOPA

brok nenTpansHoro npoieccopa npoekrupyemoir MIIC Bkitouaer B cels:
cunxporeneparop, bBUC neHTpanpbHOro npoueccopa ¥ MUKPOCXEMbI CHUCTEMHOTO
uHTepdeiica, KOTOphIi, B CBOIO o4epelb, coctouT u3 bBUC cucteMHOro KOHTpOJI-
aepa, popMUpPYIOIIEero CUrHabl CUCTEMHOM uHBI yrpasieHus (111Y), mukpocxem
Oy(epHBIX PerucTpoB-3alIesioK aapeca, GOPMHUPYIOMIUX CUTHAIBI CUCTEMHOM IIU-
Hbl aapeca (IIIA), 1 MUKpOCXeM MOBTOPHUTENEH C TPEMsI COCTOSHHMSIMHU BBIXOJIOB,
dbopmupyronmx curHaiabl cucteMHoid muHb aaHHbix (IJ]). Cxema Onoka III1
npeacTasieHa Ha puc.8.1.

B npoueccope ucnone3yerca 16-paspsiaHas MyJIbTHUIIEKCUPOBAHHAS JIBY-
HalpaBJICHHas eAuHas IIMHA ajapeca/naHHbix. Crapiive ajapecHble JUHUU Al6 -
A19 dopmupyrorcs camocToaTenbHo. g UCnoib30BaHUs JIMHUM aJipeca U JlaH-
HBIX UX 00s13aT€JIbHO HEOOXOAMMO Pa3/ICIUTh C TOMOIIBIO BHEITHUX CXeM. AJpec-
Hble JiuHuM (16 mimanmux AO0-A15 u A16-A19) BeigatoTcs B MIEPBOM TaKTe ITUKIIA
U JIOJDKHBI OBITh COXPAaHEHBl B TEUEHHE BCEro IMKJIA HA PErucTpax-3alienkax 1o
3anHeMmy (ponty cunxpocurnaia ALE. B kauecTBe peructpoB MCHONB3YIOTCS 8-
pa3psIHbIe MUKPOCXEMBI C TPEXCTAOMIIBHBIMU BBIXOAHBIMU Oy(depaMu U BHICOKOU
Harpy304Hoi criocoonocteio K1810MP82.

Bxon OE OydepHbIX pericTpoB paspeliaeT Bbady JAHHBIX HA BBIXOJBI
DOO0...DO7. B oaHONpoOLIECCOPHBIX CUCTEMax 0e3 MpsAMOro JO0CTyna K MamsiTh
ATOT KOHTAKT 3a3€MJISIETCS.

Curnan BHE=0 dbopmupyeTcsi 0IHOBpEMEHHO C aJpECHbIMU CUTHaJIaMU U
€ro Takke HeoOxoauMo 3adukcupoBaTh B 3aiiesike. CUTHANT UCHOJIB3YETCs Kak
€€ OJIUH CUTHAJI CACTEMHOM IIWHBI YIIPABICHUS, COMPOBOXKAAIONINN Mepeaavy 8-
OUTOBBIX AaHHBIX Mo crapuieil nosoBune /I D8-D15 (ero mHorna Has3bIBaroT
curHajoMm "BBIOOpKHM crapiiero Oaifta", T.e. OaiiTa Mo HedeTHOMYy aapecy). OH
CBOMM HYJIEBBIM 3HAYCHHEM COMPOBOXKIAET BhIIauy OO cioBa (2 Oaiirta), b0
cTapiero 0aiTa TaHHBIX. ITOT CUTHAJI UCTIOJL3YETCS B OJIOKE MaMsTH KakK JIOTOJI-
HUTEJIBHBIA aJIPECHBIM BXOJ, OMPEICISIIONTUN JOCTYI K cTapiieMy OaHKy MamsiTH
an00 K BHEIIHEMY YCTPOWCTBY C OaWTHOW oOpraHW3aluel, MOIKIIOYEHHOMY K
cTapiel MOJIOBUHE MYJIbTHIUICKCUPOBAHHOM IMUHBI. AJPECHbIE KOMOMHAIIMH JIJIS
nepeauu pa3audHbIX TUIIOB JaHHBIX MPEJCTaBIICHbI B Ta0M.8.1.

Taomuma 8.1
AJlpecHble KOMOMHAITUY TS TIepeaadyu OaTOB U CJIOB
1o 16-pa3psanHon muHe gaiabix MIIC
BHE A0 Pa3psimHOCTh EpeaBaemMbIX JaHHBIX
Bce cnoso, 06a Oaiita nmo muausM Dy ...Ds
Crapmmii 6ait o muausM D8...D15 (HedyetHslit agpec)
Munamamuit 6aiT no muausM DO... D7 (deTHbI angpec)
Her nepenaun

—_— DD
— OO
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K BuemHum ycrpoiictBam LI oGparraercs mo 16-pa3psiHoOi MKMHE ajpeca
A0 - A15. CymmapHas emkocTb noptoB 64K.

Bo BTOpOIi nosoBuHe 1ukia no JuHusM ADO - AD1S nepenaroTcsi CUrHaIIbI
nanubeix DO - D15, xoTopeie compoBoxkaatorcs crpooom DEN. 3anauy O6ydepusa-
IIMU JJAHHBIX BBIMOJHSIOT JIByHAIIpaBJIeHHbIE 8-OMTOBBIE IIIMHHBIE (DOpMUpOBATENN
K1810BA86, kOTOpbIE yCUIMBAIOT CUTHAJIBI CHCTEMHOM IIUHBI.

Jns  BapuantoB MIIC ¢ wMukpocxemoit cunxporeneparopa bUC
K1810I'®84o0na noakmtouaercss k LII mo ctangapTHO cxeMme, BapUaHT KOTOPOM
MoKa3aH Ha puc.8.1.

+ STB
MM/
’—1|]|—| L9E A15-A19
A16-19 >DII}—T DO0-7 —
X1 x2 ADO-15
AEN BHE KP18101Pa2
RDY  RESET RESET =TE
—RES
READY OE
READY I AT-A14
CLK CLK >D|D-T DO0-7 —
K1610r @84 KP1810MPS2
STB
. 50-52 COE AD-AB
>DII}-? D7 [Fm—
K1810BMB6 BHE
200K KP1810MPE2
=
1MKD OE D&-D15
S0. 52 DIO-7 DO0-7 —
K1810BAZE
ALE
DT/R T
DEN OE
DO-D7
MRDC — S{DI0-7  DOO-7 j——
CLK MWTC —
IORC — K1810BAS6
IOWC —
KP1810Bres

Puc.8.1. biok nenTpaibHOro mpoieccopa

B tabmune 8.2 mosicHseTcs HasHadeHHE BBIBOJOB BUC cumHXporeHepaTopa
(HyMepauusi BbIBOJIOB JJI aHAJIOTMYHBIX cUTHANIOB 8284 u 82284 He coBmajgaer,
ob6o3nauenue I[1Y - nepudepuiiabie ycTpoicTBa).
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Tabmumna 8.2

Hasnauenue un nogkiroueHue BoiBoJI0B bBUC cunxporeneparopa K1810I'd84

Curnan | Hampas- Haszunauenue Kyna nonkmrogaercs B yaeOHOM
JICHUE MIIC unu 9yTo momaeTcs
X1 Bxon |[dns moakimrodeHusi kBaplie-|K BbIBOIY KBapIiieBOro pe3oHa-
BOI'0 pe30HaTOpa TOpa
X2 Brixon [Toxe Toxe
TANK | Bxox |ms noakmodenus  LC- 0
bunpTpa
F/C Bxox |Bbeibop pexuma ¢ BHEHIHUM 0
Tr€HEePaTOPOM
EFI Bxox |Curmam oT BHEHIHETO Ie€HE- 0
paropa
CSYN Bxon |CuHXpoHU3aLHs HECKOJBKHUX 0
BUC cunxporeneparopos
RES Bxox |Curnan copoca npu Bkimto-|K RC-nienmouke u kHomke "Re-
YCHHUU MMUTaHUs WM OTKHOII-|set"
ki "Reset"
RDY1 Bxox |Curman rorosHoctu IIY k 1
obmeny naHabiMH (1)
RDY?2 Bxox |Cumrmanm rorosHoctu IIY k 1
oO0MeHy TaHHBIMU (2)
AENI1 Bxox |Curnan paspemenus Qop- 1
mupoBanusi RDY'1
AEN2 | Bxox |Curnan paspemienus Qop- 1
MupoBanusi RDY?2
CLK Brixon |OcnoBHol cuctemubii cuH-|Ko Bxoxy CLK HII u Bxomy
xpocurnain s LI CLK BHUC cucremHOro Kos-
Tposuiepa
RESET | Boixon |Curnan cuctemuoro copoca [Ko Bxomy RESET IHII u Bxo-
nam  RESET nepudepuiinbix
BUC (ecnu HeoOxoaumo)
READY | Boixox |Curnan roroBHoctu IIY k|Ko Bxogy READY LI u Bxoxy
0OMEeHY JaHHBIMH READYcucrteMHOro KOHTpOJI-
Jepa
PCLK | Beixon |Cunxpocurnan pis nepude-|Ko Bxogam CLK nepudepwii-
puiiabIX BUC Fpcx=Fc /2 |ap1IX BUC (eciu HeoOxoaumo)
OSC Brixon |CunxpocurHan c¢ wyacroroi|He ncnonsizyercs
KBapIIEBOTO pe3oHaropa
Fosc= 3 Foik
B tabnuie:

0 - TOCTOSIHHO IMoJAaH YPOBCHbB JIOTUYCCKOI'O HYJIA, T.C. BXOJ[ 3a3CMJICH,
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l - MOCTOSIHHO MOJIaH YPOBEHB JIOTUYECKOW €AUHUIIBI, T.€. BXOJ MOJKIIOUYEH
K TIPOBOJHUKY MUTaHUA +5B uepe3 TOKOOrpaHUYMBAIOIIMI PE3UCTOP COMPOTUBIIE-
HUeM npumepHo 1kOm.

BUC cucremuoro xontpoepa K1810BI'88 taxxe moakmrouaercs k LI u
CUHXpOTE€HEepaTopy Mo cTtaHaapTHoit cxeme (cm.puc.8.1). B tabnune 8.3 nosicHser-
cst Ha3HaueHue BbiBoA0B BUC cucteMHOro KOHTpoIiepa.

CucTteMHBIN KOHTPOJUIEP YIpaBisieT OOMEHOM JAaHHBIMU, BbIIaBasi CUTHAJIBI
Ha mmHHbIe GpopmupoBarenu (DT/R,DEN) peructpsl, ¢pukcatopsl aapeca (ALE),
yctpoiictBa BBoAa-BbiBoga (IOWC, IORC) u mamsate (MRDC, MWTC). Beipa-
00TKa CUTHAJIOB MPOUCXOJUT MO CHHXpocHurHanam reueparopa CLK Ha ocHOBaHHMH
CUTHAJIOB cocTosiHus mpoueccopa SO0, S1, S2.

Ta0muna 8.3

Haznauenue n noakinrouyenue BeiBo10B bIC K1810BI'88

Curnan | Hampag- Ha3nauenue Kyna noaxiovaercs B yueo-
JICHHE Hol MIIC
SO Bxon Curnan cocrosaus LII. Onpe-|K Beixoay SOLII
JESEeT TUIl BBIOJHIEMON Iie-
penadn
SI Bxon Toxe K Beixomy S1 IIT
S2 Bxon Toxe K Beixomy S2 LIT (k BeIxXOAy
(M/10) M/100IT)
CLK Bxon CHUCTEMHBIN CHHXPOCUTHAI K Beixony CLK cunxpore-
Heparopa
AEN Bxon YrpaBieHue BbIIAYEH CHUTHA- 0
n0B Ha [11Y
CEN Bxon To ke, UCIIONB3yeTCA IIPU Kac- 1
KaJMpOBAaHUU  KOHTPOJUIEPOB
(BmMecte ¢ curHamamu DEN wu
PD)
10B Bxon Br160p pexxrima paboThl 0
MRDC |[Beixox |Cur”an dreHHs U3 DaMITH Ucnons3yercss B Oyioke Je-
mudpar apecon
MWTC |Beixox |Curhan 3amucu B IaMsITh Ko Bxogam W/R BUC O3V B
6soke namsaTy. Mcnonb3yer-
cs TaKxke B Oyioke Aermudpa-
IIUU aJ]PECOB
AMWC |Beixon |Onepexaromuii curian 3anvcu|He ncnonb3yercs
B MTaMSITh
IORC |Beixog |Curnan yrenus B mporueccop u3|Ko Bxogam RD nepudepnii-

nopra BBoAa-BeiBoAa 1o III/1:
IIOPT BBICTABJISICT JAHHBIE HA

Heix BUC. Hcnonwsizyercs
Takke B OJoKe nemmdpanuu
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110 aJpecoB
IOWC |Beixon |[Curnan 3anucu u3 mnpoieccopa|Ko Bxomam WR nepudepuii-
B MOPT BBOJA-BBIBOJIA Heix BUC. W cnonw3yercs
TaKxke 6 0JIoke aemmdppanuu
aJpecoB
AIOWC |Beixon |Omnepesxarommii curaain 3anucu|He ncnons3yercs
B [IOPT BBOJIA-BbIBOJIA
DT/R  |Beixog |Hampasnenue mnepemaunm nas-|Ko Bxomam T wMukpocxem
HBIX: NOBTOPUTENEN HA  IIHHE
0 - nprem, BXOAHBIMH JTUHUSMHU |JAHHBIX
seisiroress DOO0...DO7;
1 - mnepemada,BXOQHBIMHU JIH-
Husamu sBistores DIO...DI7
DEN Beixon |Paspemenne nepemaun manHeix|Ko Bxomam OE mukpocxem
(0 - pa3permaer) MOBTOPUTEEH HA  IIMHE
JAHHBIX (Yepe3 UHBEPTOP)
MC/PD |[Beixon |CuutbiBaHue Homepa BegoMoro|He ucnonb3yercs
KOHTPOJUIEPA NPEPBIBAHUN
ALE Boixon |Ctpo0 peructpoB-3amienok aa-{Ko Bxomam ctpoba 3amucu
pecauist pukcanuu OUTOB MHUKPOCXEM PErUCTpOB-
zamenok aapeca(C wiu STB)
READY |Bxox Curnan rotosHoctu ITY k 006-|K Beixomy READY BUC
(TompKOL MEHY TaHHBIMU CUHXpOreHeparopa 82284
s
82286)

K Bxoxy RES MII noaxmrouaercst RC-ienouka, kotopast popMUpyeT CUTHAT
cOpoca aBTOMaTHYECKU MPH BKJIIOUYEHUU MUTAHUS JUOO C MOMOIIBIO KHOMKH (CM.
puc.8.1).

Pabota nponeccopa oCymecTBIsieTcsi COBMECTHO C CUCTEMHBIM KOHTpPOJLIE-
poM. DTO Tak Ha3bIBAEMbI MaKCUMaJIbHBIN PEKUM pabOThl LIMHBI apeca/JTaHHbIM
MII. duarpammbl pabotel MII B MakcMMambHOM pEXHME NPEICTABICHBI Ha
puc.8.2 [2].

Bo Bpems TaktoB T1 u mosnoBunbl T2 BeicTaBnsercs aapec, curiaa BHE u
onu ¢ukcupyrorcs crpooom ALE nHa perucrpax-zamenkax. Ha peructpax aapec
COXpaHSETCS 40 OKOHYAHMS LUKIIA.

Bo Bpemsa T2 u T3 BeicTaBnsieTcsl CUTHAN HAIPABICHUS IEPENadd TaHHBIX
DT/R, popmupytotcsi curnansl ytenus u3z namsatu 1 YBB (MRDC, IORC) unm 3a-
nucu B namatb © YBB (MWTC, IOWC).

Bo Bpems T4 cHMMarOTCSi aKTHUBHBIE CUTHAJIBI M MEPEBOJUTCS B TPETHE CO-
CTOSIHHE BBIXO/IbI IIMHBI afpeca/qaHHbix. Ha aToM 1uki 3aBepiiaercs.
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Puc.8.2. Bpemennbie nuarpammbl pabotsl MIT 8086 B MakcuMaabHOM peKuMe

8.2. BJIOK JIEIIM®PALIMHN AJIPECOB

g pa3pabotku Ooka Aemudpanui agpecoB CIEAYeT YYECTb CTPYKTYPY

Hakonuteneit. B MIIC neo6xoanmo obecrieunth 0OMEH Kak ABYXOaWTHBIMH CJIO-
BaMU, TaK U OTAeIbHbIMH OaliTamu. [ToaTOMy OJ0K MaMsTH ClieAyeT OpraHu30BaTh
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B BUJE ABYX S-pa3psaaHbix OaHkoB. Muammmuii 6aHk, Xpansumii ganasie D0-D7,
JOJDKEH MMETh 4eTHble ajpeca oOpaiueHus. Crapiuii OaHK, XpaHALIUN JaHHbIE
D8-D15, nomxeH uMeTh HeueTHbIE aapeca oOpaiieHus. PopMUpOBATH THUII IIEpe-
JTaBa€MBbIX JIaHHBIX HEOOXOAMMO KOMOMHALMSMU CUTHAJOB ajapecHoro AQ0 u pas-
pemenust nepenaun crapuiero 6aiita BHE Tak, kak ykazano B Tabnuie 8.1. B co-
OTBETCTBHUE C ITOU TabyuIeH, 2-0aliTHOE CIOBO JIOJKHO PacloJlararbCs HAUYMHasi C
yeTHoro azapeca (A0=0). B mamsatu B MiaameM ajpece COXpaHSIETCs MIIIIAN
Oaiig 2-x OaWTHOrO umMcia, a B CTapIIeM ajpece - crapuuil 6ailT 2-x OGailTHOrO
gucia. AIpecoM BCEro 4ucia sBJseTCs apec ero caMoro Miaaiero oaira.

BrlpaBHUBaHUS MHOTOOAWTHBIX YMCEN IO YETHBIM ajapecaM He Tpedyercs.
Ecnu yucno HauMHAETCsl ¢ YETHOIro ajpeca, TO OOMEH OCYLIECTBISETCSA 3a OJIHY
ONEPALUIO TIEPEAAYH T10 MHHE cpa3y 16 paspsaoB maHHBIX. 711 MHOTOpa3psIHBIX
YyHucell, HAYMHAIONIUXCSl ¢ HEYETHOTO ajipeca, 0OOMeH OyJIeT BBIMOJHEH 3a JiBa 00-
panieHus K MaMATH, YTO CHUYKAET IPOU3BOIUTEIBHOCTD MPOLECCOPA.

Curnanbst A0 1 BHE nomxHbl mogaBaTbest Ha BXO/IbI BBIOOpA COOTBETCTBEH-
HO MJIAJIILIETO U cTapiiero 6anka AaHHbIX. Eciiu moTpedyercs cTpaHuyHasi OpraHu-
3anys OAHKOB MaMSTH, TO YI0OHO BBIOpATh MUKPOCXEMBI IAMSTH C JIBYMSI BXOZa-
MU BbIOOpa /JIs1 IONOJHUTENIBHOMN CcelleKlMU BblOMpaeMoro 0aHka JaHHbIX. Takoi
BApUAHT IIOJIYYUTCS CAMBIM ONTHUMAJIBHBIM. CTpPYKTypHas CcXe€Ma OpraHu3aluu
CTpPAaHMIBI MaMATH IpeAcTaBieHa Ha puc.8.3. O4eBUOHO, YTO OJHA CTpaHULA
J0JKHA 00pa3oBbIBaThCst MUHUMYM JIByMsd UMC ¢ 6ailTHON opraHu3aluei.

WnHa agpeca (4acTe us A20-A1)

Crapwwuu 6aHk Mnagwun 6aHk
HeuveTHsble agpeca YeTHEle agpeca
A0
BHE CS1 CS1
—_— CSs2 CSs2
Bribop
CTpaHuubl
D15-D8 D7-D0
lLUwnHa gaHHelx D15-D0O

Puc.8.3. CtpykTypa cTpaHuisl 0j0Ka mamsTu
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brok nemmdpanun aapecos npoektrupyemoit MIIC cocTout u3 Tpex yacTe:
cxembl (popmMupoBaHus CUTHAIOB BbIOOp kpuctaimia (CS) mist cTpaHui] (MHKPO-
cxem) O3V Ornoka mamsTu, cxeMbl QopmupoBaHusi curHasiioB CS s cTpaHuIl
(mukpocxem) [13Y Gioka namsitu U cxeMbl hopmupoBaHus curianoB CS 11st mpo-
rpammupyembix nepudepuitneix BYC 6110ka BHemHero untepdeiica.

WcxonHbIMU TaHHBIMU TSI pa3paboTKu OJioka Aemudpaiiy apecoB sBis-
IOTCSl YKa3aHHbIE B MHIMBUIYaTbHOM 3aJaHuM: HadainbHbId anpec O3Y, obobem
O3V, tun mukpocxeM O3V, 0obem 113V, Tun mukpocxem I3V, HavanbHbIN agpec
00J1aCTH TMOPTOB BBOJIA-BBIBO/IA, @ TAKXKE Pa3psAIHOCTh CHCTEMHOM IMUHBI JaHHBIX,
KOTOpasi, B CBOIO OYEPE/b, ONPENEIAETCA 3aJaHHBIM TUIIOM IIEHTPAJIBHOIO MpO-
neccopa MIIC. Ha HauansHOM 3Tare pa3paboTKH HEOOXOAUMO:

1) waittu uncino BUC O3V B 65i0ke namary;

2) waiitu yncio bBUC T13VY B OGnoke namsru;

3) omnpenenuTh HavanbHBIN agpec [13VY;

4) ompenenuth KoHEUHBIH agpec O3Y;

5) ompenenuTh HOMEpa pa3psAI0B LIKMHBI aapeca st GopMupoBanus oo1Ie-
ro curtana Beioopku ctpanul] O3Y (SELECTray) ¥ 0Olero cursaia BbIOOpPKU
ctpanuil [13Y (SELECTRrowm);

6) BBIYKMCIIUTH HayaJIbHBINA aJIpec BBOJA-BBIBOIA JIJIsl BTOPOM NepudepuitHon
BUC (o151 mepBOi OH 3aJ1aH B 33JJaHUH ).

[Tponecc pazpabotku O0ka aemudpanuv aapecoB MPOULUTIOCTPUPOBAH HA
CJIEYIOIEM ITPUMEPE C UCIIOJIBb30BaHUEM runoTeTndeckux Tunos MUMC.

Jano:

1) navanbnbiii agpec O3Y-38000H,

2) oobem O3Y-32Kb,

3) BUC O3V craruueckoro tuna K537PYXX c opranuzanueit 8Kx1 (o0ne-
Mom 8Kbwur),

4) o6weMm [13Y-8Kb,

5) BUC I3V tuna K573P®X ¢ opranuzanueit 2Kx8 (o6bemom 2Kb),

6) HayalbHBIA aJpec BBOJA-BbIBOMA sl iepBoit nepudepuiinoit BUC Taii-
Mepa - 270H,

7) LII tuna 8086 ¢ 16-pa3psaHOil CHCTEMHON IIMHOM TAHHBIX.

Pemenue:

VYcnosusie rpapuueckue obo3znaueHuss UMC, yka3aHHBIX B 3aJJaHUU TpeEI-
CTaBJICHBI Ha puc.8.4.
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Puc.8.4. YI'O UMC namsatu

VY 06oux UMC umeercs 2 BXoja pa3pelieHusi ¢ UHBEPCHBIM aKTUBHBIM CHUT-
HanoM. Bxog PRG y UMC 113V ucnone3yercs st nporpaMMUPOBAaHUS U B IITAT-
HOI paboTe mpoiieccopa He IPUMEHSIETCS.

1). Ha ocHOBe WUCXOAHBIX J[JaHHBIX 4YHUCIO OaHKOB B OJloke maMs-
™32Kb/8Kb=4, T.e. 00mmii 006eM O3V nenurcsa Ha 00beM ogHOTO OaHka. O0BeEM
OaHka ompezensieTcs: KoinuecTBoM aapecyembix siueek UMC namsaru. Eciou opra-
Huzanus Hakorurenss O3Y 8-paspsigHas, To yucino 0aHkoB paBHO yucity UMC
O3V: Nank=Nram.

Opnako eciu UMC O3V umeer apyryr0 OpraHus3alyio, T0 HE00OX0IuMO Ha
ocHoBe nmerotnieiicss UMC O3V opranuzoBaTh 6aHK ¢ OalTHON CTpyKTypoid. s
paccMaTpuBaeMoOro ciay4asi KaXIblii OaHK HEOO0XOJWMO CO3/1aBaTh M3 BOCHMHU
NMC, coenuHMB MapajuieIbHO BCE €€ BXOJbl. Takas cxeMa IpejcTaBjicHa Ha
puc.8.5. B 3ToM citydae BBIBOJIbI JaHHBIX 00pa3ylOT €IWHBIA OalT C MCXOMHBIM
KOJINYECTBOM siueeK naMsTu. [loaromy B 3TOM ciydae Nray=32 nipu Npang=4.

C ydeToM NPUHLMIIOB MOCTpoeHMs 16-pa3psaHoro OJioka MmaMmsTH (CM.
puc.8.3) KOJIMUECTBO CTPAHUI] PABHO JIBYM.

2). Ananoruuno uucio BUC T13Y B 61oke mamsatu Nroy = 8Kb/2Kb=4. Jlns
[13Y opranuzanusa Hakonutenst OaiTHas1, MO3TOMY 4duciao OJ0koB M uncio UMC
coBnajaT. KonnuectBo ctpanun aist cxem 113V paBHo aBym.
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_¥ Ccs2
Puc.8.5. Opranuzanus 6aiTHOM
CTPYKTYpbI OaHKa MaMsTH

3). s onpenenenust HadasbHOTrO aapeca [13Y HeoOxonumo u3 Bcero 00b-
eMa aJipecHoro mnpocrpanctsa npoieccopa B 1Mb (100000H) BriuecTh 3a1aHHbBIN
o6beM 13V (uncio staeex), T.e. 8Kb (8 * 2'° = 2000H). [omyuaercs:

100000H - 2000H = FEOOOH.

JIns1 BBIUMCIIEHUS] MIECTHAAIATEPUYHOro Koja uyncia 8K 1ocTtaTouHo moHU-
Matb, uto 1K 06pazyercsa uz 10 nBouunsix paspsaaos: 100 0000 0000. YUtoowr yoe-
JUTHCS B 3TOM, JIOCTATOYHO MPOCIEAUTH BEca pa3psI0B [0 MEpPE CMEUIEHUS B CTO-
POHY CTapIIMX pa3psIOB: MOCIEAHUN HOJIb uMeeT Bec 512. CnenoBaTenbHO, cie-
TYIOIIUN pa3psia ¢ equuuiield umeet Bec 1024. Takoe yuciao u 0603HA4YAETCS Kak
1K. D10 uncno B mecTHaauarepuyHoi cucreme 3anuceiBaercs kak 400H. Onnako
JnanbHEee npeodpa3oBaHusl BBIMOJHATH B IIECTHAIIATEPUYHON CHUCTEME JO-
BOJIBHO TPY/THO, IIOTOMY JIy4Ille MPOAOIKATh pad0TaTh B IBOUYHOM CHCTEME.

Hnsa nomyuenust 8K Heobxonumo 1K yMHOXUTH Ha 8, UTO COOTBETCTBYET
TpeM casuraM BieBo. 1loatomy 8K skBuBasentHo yuciy 10 0000 0000 0000. ITe-
peBelis 3TO YUCIIO B HIECTHAALIATEPUYHYIO CUCTEMY (KaXIyl0 TETpaay MpeACcTaBUB
OJIHOM IIeCTHAAIATepUUHON UPpoii), mosyduM kak paz 2000H.

Crnenyer 3aMeTUTh, YTO YMHOKEHHUE B IIECTHAALIATEPUYHOU CUCTEME JAacT
takoil ke pe3ynbraT. Eciin 400H yMHOXUTH Ha 8, TO JOJKHBI IOJIYYUTh BIIEPEIN
necsatuuHoe yucno 32. Ho B mectHaguarepuunoit cucrteme 3t1o uucio 20H. ITo-
ATOMY MTOTOBBIM pe3ynbTaT nonyyaercs takou xe: 2000H.

I13Y Bcerma HaxoauTCS B CaMOM KOHIIE IIEPBOro MerabaiTa aapecHOro mpo-
CTpaHCTBa, T.K. Tociie BKirodeHus: mutanus [[I1 BeiOupaer 11 ucnogHeHus mep-
By10 komaHy no agpecy FFFFOH. Oto cnpaBennuBo u ais npoueccopa 80286.
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4). Ins onpenenenust koHeuHoro aapeca O3Y HeoOXoAWMMO K 3aJaHHOMY
HayanbHOMY ajnpecy (38000H) mpubaButh umcio siueek O3Y (oobem O3V mns
paccMatpuBaemoro mpumepa - 32Kb mmm 32 * 2'°=8000H) u BbIYecTb euHULLY.
[Tonmyuaem:

38000H + 8000H - 1 = 3FFFFH.

5). Onpenenutb HOMEpa pa3psIOB MIMHBI ajpeca g GopMUPOBaHUS 00IIIe-
ro curHana Beioopku O3Y (SELECTgray).OT0 T 13 20-TH pa3psiaoB aapeca, ABO-
UYHbIC 3HAYCHHSI KOTOPBIX OCTAIOTCSl MOCTOSTHHBIMU JJI1 BCEX aJpPECOB M3 JHara-
3oHa O3Y:38000H ... 3FFFFH. Hymepyrotcst pa3psabl LIHHBI agpeca COOTBETCT-
BeHHO A19 ... A0 creBa Hampaso.

38000H= 0011 1000 0000 0000 0000,
3FFFFH=0011 1111 1111 1111 1111,.

Pazpsinpl, coxpaHsooye MOCTOSHHOE 3HAYeHUE, MOoaUYepKHYyThl. OHU COOT-
BETCTBYIOT CUTHAJaM CUCTEMHOM MIMHKI ajipeca Aqg...Ajs.

Takum oOpa3om, cUrHaIIBI Ajg..A(s TIOJIAIOTCS Ha OJIOK aemudpanuu aape-
COB ¥ (pOpMUPYIOT 001N curHai Beioopku O3V

SELECTgay = Ayo&A;15&A17&A14&A1s&(MRDCVMWTC).

B dopmupoBanuu curnana SELECTgraym yHacTByroT Takke curdaisl MRDC
(curnan urenus u3 namsatu), MWTC (cursan 3anucu B maMsiTh) CUCTEMHOMN IIUHbI
ynpasieHus, T.K. O3Y B 010ke maMaTH JOJKHO ObITh BEIOpPAHO (AKTUBHO) TOJBKO
BO BpeMs IIMKJIOB YTEHUS WJIM 3allMCH B aMATh. Bo BpeMs LIMKJIOB BBOJAa-BbIBOIA
O3V He BbIOpaHO (ITAaCCUBHO; XPaHUT paHee 3aMMCaHHyI0 HH(DOpMAIIHIO).

C nomonipto curHana SELECTray M HECKOJBKUX CTApIIMX pa3psiaoB U3
yucia ocraBmuxcs - Al4...A0 Heooxoaumo chopmupoBath curnaibl CSy /ist BbI-
O6opku oTaenbHBIX cTpanul] O3Y. /(s 3aganHoro uucia ctpaHull (Ngtr) YUCI0 J0-
NOJIHUTENBHBIX pa3psanoB A nis gemmdpammu n = Log,Ngtr= Log,2 = 1. Takum
oOpazom, s GpopmupoBanusi oTaenbHbIX curHanoB CS1, CS20mkeH UCHob30-
BaTbCs paspan AldcucremHoit mmHbl aapeca. OctanbHble 14 mMilanmmx pa3psaoB
cucteMHoM mmHbl aapeca (A13...A0) Ha Oyiok aemmdpanuy aapecoB HE MOAAIOT-
Csl, a MOAKIIFOYAIOTCS HEMOCPEACTBEHHO K aJIpECHBIM BXoJiaM U BxoaaM CS MUKpO-
cxem O3V B Omoke nmamstu. Yucno curHaiioB CS B 3TOM mpuMepe paBHO YUCITY
ctpanul] O3Y, T.e. 1ByM.

ITepebupast Bce BO3MOXKHBIC KOMOMHAITAN TSI CUTHAIIOB A 14, 3amuiem Jjio-
TUYCCKHE BBIPAKCHUS ISl OTACHbHBIX curHaioB CS BeiOopku ctpanuiy O3V B
paccMaTpruBaeMoOM IIpUMeEpE:

CS, = SELECTRp &A14
CS, = SELECT Ry &A14.
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brok gemmdpanmm agpecoB MOXKET CTPOUTHCS Ha 0a3e OTAEITbHBIX JOTHYe-
CKUX 3JIeMeHTOB, MukpocxeMm aemmudparopo, BUC TI3Y wumu I1JIM. Onnako B
onoke aemudpanuu azapecoB mnpoektupyemoir MIIC Haubonee panMoHaIBLHO
dbopmupoBath curail SELECTray € TOMOIIBIO JTIOTUYECKUX DJIEMEHTOB M T0J1a-
BaTbhb €ro Ha BXOJ BHIOOpKH JemudpaTopa, curnain Al4 - Ha ajpecHble BXOJbI Jie-
mdparopa, a curaiel CS1,..CS2 — cHUMAaTh ¢ BbIXOJa MUKPOCXEMBbI Jemudpa-
Topa 2x4 ¢ HECKOJbKMMH BXOJaMHU pa3peuieHusd. Takas cxema Mpe/CcTaBiIeHa HA

puc.8.6.
Aig 1 i
Aia 1 &
A7
A1g
A1s
:A—J)& DC o €51
E 1 CS2 | K cTpaHuuam
- 2 o3y
A4 AD 3
Al
I
MWTC & }
MRDC

Puc.8.6. Cxema nemudparuu agpeca O3Y

AHaJIOTUYHBIC PACCYKACHUS MO3BOJISIOT MOJYIUTh JIOTHUECKOE BBIpAKEHUE
JU1s1 001iero curaana Beioopku 113V

FEOOOH = 1111 1110 0000 0000 0000
FFFFFH=1111 1111 1111 1111 1111

SELECTgoy = A1o&A15&A17&A1&A1s &A1, &A1 &MRDC

3/1eCh UCIONB3YETCS TOJBKO YIPABISIONMNA CUTHA YTEHUS W3 TaMSTH
MRDC, t.k. B npouiecce pynkuronupoanusi MIIC u3 [13VY Tonbko cUUTHIBAIOTCS
KOJIbI MAIIIMHHBIX KOMaH] yIpaBJsitoleit mporpammel. [Ipu atom mi1s hopmuposa-
HUS OTJICTBHBIX CUTHAJIOB BBIOOPKHU cTpanuil [13Y ucnonsdyercs paspsaAl2 cuc-
TEMHOHN IMIMHBI anpeca. TpeOyercss Tonbko 1 paspsin, T.K. KOJIMYECTBO CTPAHUIL
[13V kak u O3V paBHo aByM. OcTanbpHble 12 Muaammx pa3psaoB CUCTEMHOMU IIU-
HbI afpeca (Al1...A0) Ha Gyok nemudpanyu agpecoB HE MOJAIOTCS, a MOAKI0Ya-
I0TCSI HEMTOCPEJICTBEHHO K aJIpeCHBIM BxoaaMm Mukpocxem [I3Y B Gnoke mamsary.
3aMeuaHu€ OTHOCHUTEIBHO Pa3psAIHOCTH CUCTEMHOM IIMHBI JaHHBIX U OpraHu3a-
UM TIAMSITH B paBHOW Mepe cripaBeyinBo u s [13Y.

Ha puc.8.7 ayist paccmaTtprBaeMoro npruMepa rmoka3aH BapuaHT cxeMbl (op-
MupoBaHusi curHasioB CS BeiOopku crpanull [13Y 61o0ka namsitu.

6). IlopTel BBOJA-BbIBOAA aApecyroTcs 16-10 MIaAlIMMH pa3psgaMu CHC-
TeMHOM mmHbI aapeca. B npoexktupyemoit MIIC nocTtaTo4HO MCIIOIB30BAThH JIWIIIb
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10 maagmux paspsiioB (A9...A0), T.K. agpeca CXeM HAYMHAIOTCS TOJBKO C ajpeca
270H. Ilpu 3TOM nBa MIIATIIMX pa3psaa MOIKIIOYACTCS] HEMOCPEACTBEHHO K aj-
pecHbIM BxoziaM nepudepuiinbix BUC B 6:10ke BHemHero uHtepgdeiica. Takum 06-

paszoM, B OJoke nemudpanuu aapecoB OyAyT UCIOIb30BATHCA TOJIBKO 8 pa3psioB
[ITA (A9.. .A2).

A12 a0| bC
gl

s

1
2

ol &l

, K CTpaHuUam
|HW
.

=

Py

o

O

m go
WK = O

L

Puc.8.7. Cxema nemmdpanuu crpanun 6soka [13Y

Jlns BapuaHTOB ¢ 16-pa3psTHON ITMHOM TaHHBIX OOpallecHUuEe K BHYTPCHHUM
peructpam nepudepuiinonr BUC B ynpapistonieil mporpaMmme BBITIOJIHIETCS TOJIb-
KO KOMaHJaMU Tiepeaun 0aiTa 1o YeTHOMY aJipecy U3 00JIaCTH BBOJIa-BhIBOJIA.

B sTOM ciiydae cursan Ay CUCTEMHOM IIMHBI ajipeca JJIsl BbIOOpa MOPTOB HE
UCIIOJB3YyeTCsl (M BCErJa paBeH HYJIO0 B YETHOM 3HAUYEHUHU aJipeca), a aJpecHbIC
BxoAbl niepudepuitnoit BUC noakiovaroTcs K CUCTEMHON ITMHE ajpeca CO CIBU-
rOM Ha OJIMH pa3psij, T.€. BXOA A K JUHUMU A| IIUHBI, BXOA A| K JUHUHU A, IIUHbI
U T.[.

Orcrona cnenyer, 4To HayajdbHbBIM aApec BBOAA-BBIBOJAA IJISl MOCIEIYIOMIEH
nepudepuitnot BUC (ecnm Takoit Tpedyercs) Ha 8 60blle 3aJaHHOTO HaYaIbHO-
ro agpeca BBoAa-BeiBoAa s npenbiaymeit bBUC. To ect aiist paccMaTpuBaeMoro
npumepa

Addr.2 = Addr.1 + 8H = 270H+ 8H = 278H.

[IpencraBuB HauanbHBIE aJpeca B BUAE JBOMYHBIX KOMOWHALMN aIpecHbIX
CUTHAJIOB, MOJY4YaeM JIOTHUYECKUE BBIPAXKEHUS VISl CUTHAJIOB BEIOOPKU JABYX MEpH-
depuitnbix BUC:

CS| = Ag&Ag&A;&A:&A:&A,&A;&(IORCVIOWC)
CS; = Ag&Ag&A;&A;&A:&A,&A3&(IORCVIOWC

AnpecHas auHUS Aj; o3BossieT pa3nuunTh 8¢ UMC BHEIIHEro ycTponcT-
BA.
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Crnenyet yuectb, uto aapecHbie TMHUU A15-A10 He yuTeHBI B BBIpaKEHUAX
JUTsl BBIOOpA BHEITHUX YCTPOUCTB (3TH pa3psibl B BHIPAXKEHUSIX HECYIIECTBEHHBI).
[ToaTOMy ciyyaliHO MCIOJIb30BAaHHBIE aJipeca B 3TOM JIMaIla30HE pa3pssioB OyayT
aKTUBHU3UPOBATh BHEIIHUE cXeMbl. OOpamaThCsi 0 HUM HEIOMyCTUMO.

B dopmupoBannu curHagoB BbIOOPKH y4acTBYIOT Takke curHaibl [ORC,
IOWC cucteMHOl MMHBI yrpaBlieHusd, T.K. Kaxaaa nepudepuiinas BUC B Gioke
BHEIIIHETO MHTepderica JoKHa ObITh BhIOpaHa (11 oOMeHa JaHHbIMUA Mexay LII1
U €€ BHYTPEHHHUMM PETUCTPaMH) TOJIbKO BO BpeMs LMKJIOB BBOJIa-BbIBOJA. Bo
BpeMsl IIUKJIOB OOpalieHus K nmaMaTu rnporpammupyemelie nepudepuitasie BUC oT-
KJIFOYEHBI OT CUCTEMHOM IIUHBI IAHHBIX, T.€. COOTBETCTBYIOIIUE UX BBIXObI HAXO-
JATCSI B TPETHEM COCTOSIHUU (Z-COCTOSTHUN).

Ha puc.8.8 nns paccMarpuBaeMoro mpumepa nokasaHa cxema (hpopMupona-
Hus curHainoB CS BeIOOpkHM NByX mnepudepuiinbix BUC 60ka BHEIIHEro MHTEp-
detica. Cxembl puc.8.6, 8.7 u 8.8. coBMecTHO 00pa3yloT (GyHKIUOHATBHYIO CXEMY
paspaboTtanHoro Ojoka Aemudpanuu aapecoB Ui npuBeneHHoro npumepa. Ilo-
ciie BbIOOpa KOHKPETHBIX THUIIOB MHUKPOCXEM JIOTMKH M JemudpaTopoB Ha 0Oasze
(GYHKIMOHATIBHOM CXEMbl CTPOUTCS MPHUHIIMIHAIBHAS AJIEKTpUUecKas cxema 0J10-

Ka.
Ag 1
Az 1

K Bnoky
1| BHELUHEND
WHTepdeiica

IORC
e |

Puc.8.8.Cxema nemmdparuu aapeca nepudepuiinpix bIC

8.3. BJIOK ITAMATHU

Hawnbonee npocto 610k MaMsaTH peaausyeTcs sl BApUAHTOB ¢ 8-pa3psiAHOM
CUCTEMHOM IIMHOW JTaHHBIX, B KOTOpbIX 3aaaHbl bBC O3V cratuueckoro tuna. B
ATOM clly4dae BC€ OJITHOMMEHHBIE BXOAbI-BbIX0bI D0.-.D7 Bcex BUC 610ka coenu-
HAIOTCA TMAapajuleIbHO U MOAKIIOYAIOTCA K COOTBETCTBYIOUIMM JIMHUSM JIaHHBIX
CUCTEMHOW IMMHBI. AHAJIOTHYHO BCE OJTHOMMEHHBIE BX0bI anipeca Bcex bUC 6io-
Ka COEQUHSAIOTCA MapajuieIbHO W MOJKIIOYAIOTCS K COOTBETCTBYIOIIUM JIMHUSIM
aJpeca CUCTEMHOM IIWHBI, HE MCIOJIb30BAaHHBIM B OJIOKE Jermudparuu aapecos.
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OtnenpHble curHansl CS,copmupoBanHbie B 0s0ke Aemudpaiuu aapecoB, Mo-
narotcs Ha BXoabel CS coorBercTByromux bUC nmamsatu. Ecau Mukpocxema naMsatu
MMEET HECKOJbKO TaKUX BXOJIOB, BCE OHU COCIMHSIIOTCS MapajljiesibHO, JU00 Ha
JOTIOJIHUTENbHBIE BXOAbl CS MOCTOSIHHO MOJA€TCS aKTUBHBIA JIOTUYECKUU YpO-
BeHb. Bee Bxoapt W/R BUC O3V coenuHsI0TCS MapaiieabHO U MOAKIIOYAOTCS K
Bbixony MWTC cucteMHOro KOHTpoJuiepa, T.€. K JMHUU CUTHAJIA "3aluch B Ma-
MATh" CUCTEMHOM IIWHBI YIIPABJICHUS.

Jliist BapuaHTOB ¢ 16-pa3psiiHON CHCTEMHOM IIMHOW JTaHHBIX, B KOTOPBIX 3a-
nansl BUC O3V cratudeckoro Tuiia, 070K mamMsaTd HeMHoOro cioxknee. Bce BUC
O3V, kak u Bce BUC TI3VY, neobxoaumo pa3zdouth nomapuo. Kaxnas mapa, oopa-
3yeMasi MJIAJIITUM W CTapIiuM OaHKOM JaHHBIX, MPEACTABISIET COOOM CTpaHHILY
namatu. [lo onHoMy 13 BxoaoB CS MHKpOCXEMBI B Tape 0ObEIMHAIOTCS U HA HUX
MOAAeTCsl COOTBETCTBYIOMMM curHan CSyBbIOOpa CTpaHUILl U3 Ojoka Jaemudpa-
AU aIpecoB. MUKPOCXEMBI B MMApE aKTUBU3UPYIOTCS OJHOBPEMEHHO, TOJIBKO €CIIH
B I[MKJIC YTCHUS WM 3aMKCH, HAYMHASI C YETHOrO ajpeca, MPOUCXOIUT Mepenaya
CJIOBa, T.€. €CJIM B LIUKJIE UCIIOJIB3YIOTCS BCE 16 TMHUN TaHHBIX CUCTEMHOM IIVHBI.
B npyrux ciydasx BeIOUpaeTCsi TOJIBKO OJHa MUKpOocXxema U3 napsl. Jloruka Be100-
pa 7Sl pa3IMYHbIX HUKJIOB NaMATH IPU HATUYUU 1 6-pa3psaHOi CUCTEMHOMN HINHBI
JAaHHBIX ObLJIa OTpakeHa B Ta0:1.8.1.

Onna BUC w3 mapsl XxpaHUT OaMTHl MO YETHBIM aJpecaM U €€ BXO/IbI-
BBIXOJIbI JTAHHBIX JOJDKHBI OBITH MOJKIIIOYEHBI K OJHOMMEHHBIM JuHusaM DO D7
mnHbl JaHHbIX. Ipyras BUC u3 napel XxpanuT OalThl IO HEYETHBIM aJipecaM U €€
BXOJIBI-BBIXOJBI JAHHBIX HOJDKHBI OBITH IMOAKIIOYEHBI K JMHUAM DS8...D151mmHb!
JTAHHBIX.

EcaubUC I13Y u BUC O3V cratnueckoro Tuna UMEOT MUHUMYM JIBa BXO-
na BeIOOpku CS, TO BTOpbIE BXOJbI BHIOOPKH KpHUCTaJJIa HEOOXOAUMO HCIOJIB30-
BaTh JJI MHAMBUAYyaJbHOM akTuBM3anuu kaxaoi BUC O3V wu II3Y. Ha BTopoit
uHBepcHbIN Bxoa CS 1-i Mukpocxemsl u3 napsl (D0-D7, uetHble anpeca) nmogaeT-
Csl MJIAAIINI aJApECHBIA CUTHAN CUCTEMHOW UHBI - AQ. A Ha BTOpON MHBEPCHBIN
Bxo1 CS 2-it mukpocxemsl u3 napsl (D8-D15, neueTHsie anpeca) momaercs ynpas-
nsiromuid curHan BHE ("BeiOopka crapiero 6aiita") oT eHTpaIbHOTO MpoIieccopa
MIIC. Bce omnoumennbie Bxoabl aapeca Bcex bUC Onoka coequHstoTcs mapad-
JIEABHO W MOJKIIIOYAIOTCS K JIMHUSAM aJipeca CUCTEMHOM IIWHBI, HE UCIOJIb30BaH-
HBIM B OJiOKe Aemudpanuu aapecoB, HAUMHAS C aJPECHOMN JIMHUM CUCTEMHOMU IIIH-
Hbl Al. [Ipyrumu coBamu, aapecHslii Bxoa AOKaK10M MUKPOCXEMbI IAMATH TOJ-
KJIIO4aeTcss K JIMHUM ~ AlcHCTeMHOM IIMHBI — ajpeca, aApecHBI  BXOJ
A1MUKpOCXEMBbI TaMSTH MOJKIIOYACTCS K JIMHUA A2 CUCTEMHOM IIUHBI U T.JI.

Ecan UMC namsaru umeet oaus Bxod CS, ToO Ha HEM MO CXeMe JJOTMYeCKOIro
YMHOXEHHUSI aKTUBHBIX CUTHAJIOB JIOJDKHBI ObITh 00benuHeHbl curHan CS Ojoka
nemmdpanuu u curHan AO (mis mumagmero 6aHka detHele aapeca) u BHE (ms
cTapiero 06aHka HEYETHBIC aJpeca) COOTBETCTBEHHO.

OnucanHas cxema BKJItoueHus (puc.8.9) obecrneunBaeT HEOOXOAUMBINA TO-
psnok BeIOOpKU MuKpocxem O3V u I3V B Onoke maMsaTu co CIOBHOM OpraHusa-
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BHE

AOD

Al1-A13

C51 O3Y
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DO-D¥
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DO-D7
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AD-A12 DO-DT7
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Mn. omok O3Y
AD-A1Z2  Dpo-D7
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DO-D7
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Puc.8.9. Bapuant nmoctpoenus 6;oka mamsta O3V u [13Y

2 cTpaHuya O3Y 1 cTpanuya O3Y

1 cTpanuya N3y

2 cTtpanvua N3y
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Jlns BapuantoB ¢ BC O3V nunamuyeckoro tuna (3agaHHblil 00beM omnepa-
TUBHOM mamsaTu - 64Kbit u OGoJsiee) mpu pacuere Yucia MUKPOCXEM HEOOXOIUMO
MOJI30BaThCS (HOPMYIION:

Nram = (MOBHI/MI)*&

rie Mogiy - 3aaaHHbl 00beM O3V B kunobairax,
M, -yucio siueexk B oguor BMC 3amanHoro tmma B kuiaoourtax. BUC
O3V nmuHaMHYeCKOTro THUIIAa UMEIOT OUTOBYIO OpraHu3amuio [5].

Jlna ympaBieHus MyJIbTHILUIEKCUPOBAaHHEM aJpPECHBIX CUTHAJIOB, (OPMHUPO-
BaHus curHaioB RAS (BbiOop ctpoku) u CAS (BeIOOp cTONIONA), a TaKXKe AJI Op-
raHu3alKuK pexuMa pereHepauud Mukpocxem O3V nMHaAMHYECKOro TUIa B OJIOKE
naMATH 11eJIeco00pa3Ho UCMOJIb30BaTh crenuainzupoBannyio BUC - koHTposiep
nuHamuueckoro O3V, Hampumep, oreuecTBeHHYH0 Mukpocxemy K1810BTO3 [2,
pazzen 5.5]. TunoBble CTPYKTypHbIE cxembl Onoka auHamudeckoro O3V c wuc-
nonbs3oBanueM BUC K1810BTO03 moxHo HaiiTu B jutepaTtype [2, puc. 5,45 Ha
c.190, puc. 5.47 na c.191].

8.4. BJIOK BHEIITHET'O UHTEP®ENCA

HecMoTps Ha TO, 4TO B MHAMBUAYAJIbHBIX BApUAHTAX 3aJaHUS ISl UCIIOJb-
30BaHus B yueOHoU MIIC yka3zaHbl paznuuHble IpOrpaMMHUpyeMble nepudepuii-
Heie BYC, Bce OHM UMEIOT psiJl OTHOMMEHHBIX BBIBOJOB, aHAJTOTUYHBIX 10 CBOEMY
(GyHKIHMOHATLHOMY HAa3HAUYEHHUIO:

1) Bxoawi-BbIxoasl naHHbIX (D0.-.D7), yepe3 KOTOpbI€ HEHTPAIbHBIN MPO-
1eccop mepenaer 0alThl KOMaHJ BO BHYTpEHHUE peructphl nepudepuitnoinr bUC
BO BpEMs BBITIOJHEHUS MPOTPAMMBbI €€ HayajdbHOW WHUIMANH3AIMU (HACTPOUKHU
pexkrma paboThl), a 3aTeM 0OMEHHUBAETCsl HHGOPMAIIHEH C BHEIIIHUM YCTPOUCTBOM,
KOTOpBIM ympaBisieT nepudepuitnas bUC;

2) anpecHble BXOJbI (OOBIYHO OT OJHOTO JIO YETHIPEX) NJIsi BHIOOpA OJHOTO
U3 BHYTPEHHUX peructpoB nepudepuitnot bUC nepes oOMeHOM TaHHBIMU;

3) Bxoa BbIOOpKHU KpucTayia CS, Ha KOTOPBIM HEOOXOAMMO B IUKJIE BBOJA-
BBIBOJIA MOaBaTh aKTUBHBIA ypoBeHb curHaia (Jior. (), uHaue 0OMEH JIaHHBIMU C
LT OyaeT HEBO3MOXKEH;

4)ynpasnstomue Bxoasl urenust (RD) u 3anucu (WR), Ha koTOpbie HE0OX0-
numo nojatsk curHaiasl [ORD u IOWR cucTeMHOM IMHBI YIIPaBICHUS COOTBETCT-
BEHHO;

5) Bxox ayis curnana cuctreMHoro copoca RST (MokeT 0603Ha4aThCsl U Kak
RESET), mepeBogsiiero Bce BHyTpeHHUE peructpsl nepudepuitnoir bBUC u ee
YOPaBISIONIMN MUKPOIIPOTPAMMHBII aBTOMAT B UCXOJTHOE COCTOSTHUE;

6) Bxox takroBoro cuHxpocursana CLK (nMeercs He y Bcex mporpaMMH-
pyembix BUC) nnst TakTUPOBAaHUS U CUHXPOHU3ALIUHA BCEXBHYTPEHHUX MOCIEI0BA-
tenbHOCTHBIX ycTponcTB BUC. Ilepudepuitnpie BUC HEKOTOPBIX THUIOB MMEIOT
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COOCTBEHHBII UHTETPUPOBAHHBIA HA KPUCTAJIIJIE CUHXPOT€HEPATOP U BBIBOJBI IS
MOAKJIFOUEHHS BHEIIHETO YaCTOTO3aJAI0IIET0 3JIEMEHTA -KBAapPLIEBOI'O PE30HATOPA.

Ha puc.8.10 nokazana cxema NMOAKJIIOYEHHS BBIBOJOB MPOrPaMMHUPYEMOTO
taiiMepa yuebHort MIIC k cucteMHoi muHe, 070Ky Aemu@paiuu aapecoB U CUC-
TEMHOMY CHUHXpOTE€HepaTopy. BbIBOABI M CUTHaNBI, crenudUyYHbIe AJs KaXKJI0TO
koHKpeTHOTO Tuia BUC moxHO yrounuts B [11].

A
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D3
D7-DO 5| pe
1 bs
L D6
8 o7 ouTo L
Al LI outy |2
A2 = A
v
T f—
CS1 6nokaDC = oS ourz
IORC —24 RD

IOWC —=—4 WR

-]

CLK Kig10rosd CLKO

GATED

15 o eLK
———1 GATE1

:: cL 580BWS3 Y ;i
GATEZ2 >
883 GND

Puc.8.10. Tunosas cxema BkJIroueHus tarimepa B cocraB MIIC

8.5. OCHOBHA/ ITPOI' PAMMA MIIC

ITockonbky npoextupyemass MIIC oTHOCHUTCSI K KJIacCy BCTPAMBAEMBbIX CHC-
TEM, ee MporpaMMHOe oOecriedeHre BKIIIOUaeT B ce0s €TMHCTBEHHYIO YIIPaBJISAIO-
1y nporpammy, xpassuryiocs B 1I3Y. bnaromaps stomy, yrnpasisiomas mpo-
rpaMMa Ha4MHAET HUCIOJHATBHCSA Cpa3y K€ MOCJIE BKIIOYEHHS MUTAHUS CUCTEMBI.
Ha puc.8.11 nokazana ykpynmHeHHasi cXe€Ma ajlfOpUTMa YIPABISIIOLIEH MpOTrpam-
Mbl. CxemMa COCTOUT U3 NPOLEIypbl MHULMAIU3ALUHA BCEXIPOIPAMMUPYEMBIX II€-
pudepuiineix BUC cuctemsl, nporeaypsl HHUIMATU3AUWNA BHEIIHUX 10 OTHOLIE-
Huto k MIIC yctpoiictB u rnaBHoro pabouero uukia. Kpome Toro, B cocras
YOPABJISIIONIEN MPOrpaMMbl MOTYT BXOJUTh MPOLEAYpPbl 00pabOTKU IpepbIBaHUN
(anmmapatHbIX, 10 3anpocy nepudepuitnbix bBUC i BHEMIHUX yCTPOMCTB U MpoO-
IPaMMHBIX ).

42



( Havano ) ( Havano ) ( Hauano )

WHnumnanusaums O6paboTumK O6paboTunk

HepHgJMeCpHﬁHbIX npepblBaHns 1 npepbiBaHns 2

|
WMHuunanusaung Kone Koney
BHELLHUX

YyCTPOWNCTB

( Hauano uukna \

Teno
OCHOBHOTO

UuKna

\ KoHey uukna )

Puc. 8.11. YkpynHeHHas cxema aJiropuTma ynpasisitonien nporpammel MIIC

B pamkax KypcoBOro mpoeKTHpOBaHUS HEOOXOJAMMO PEa30BaTh MPOIIETY-
py MHMIMAIU3AIU TporpaMmmupyeMbix nepudepuiinbix BUC cuctembl Ha s3bIke
AccemOnep (mns npoueccopoB Intel x86) [2]. Onucanus BUC nanel B ntutepatype
[11]. Tlo 3amanui0 mpemojaaBaTessi TakKe MOXKET ObITh peaii30BaHa MpoIEeaypa
WHULMATN3AUY BHEITHUX YCTPOMCTB WM TJIABHBIA paO0O4Yuil LUK YIIpaBIIsSFOLIEH
nporpaMmbl. B miaBHOM paboyeM IMKJIE MOXKET OBbITh HMCIOJIb30BaH MEXaHHU3M
"aKTUBHOTO OXHMJaHUs" (B MPOTUBOMOJIOKHOCTh MEXaHU3MY amlmapaTHbIX MPepbl-
BaHUI) JJIs1 KOHTPOJISI COCTOSIHUSI BHEITHETO0 YCTPONCTBA, KOTOPBHIM OYJET yrpaB-
15Tk npoektupyemas MIIC.

[Tocne BkiIIOYEHUS MUTAHUS TEpBas KOMaHAAa YIPABISIIOLIEH MPOTrpaMMbl
JOJDKHA OBITH BBIOpaHa IIEHTPATBLHBIM MPOILIECCOPOM IO a0CONIOTHOMY aJpecy
FFFFOH u3 [13VY. [losTomy, mpucTymasi K KOAUPOBAHUIO MPOTPAMMBbI, HEOOXOIUMO
onpenenuth HoMep sueiiku [13Y mis mepBoro Gaifta nmepBoit KOMaHIbl. ITOH KO-
MaHJIOM JTOJDKHA OBITh KOMaHAa O0e3yclOBHOTO MexcermMeHTHoro ("'mmmHHOTrO")
nepexojia mo abCcoOTHOMY azpecy, T.e. koManaa JMP cerment:cmenienue. B ko-
Manjie JMP yka3biBaeTcsi BHIUMCIICHHBIN paHee aOCOIOTHBIN ajipec Havasia ooJac-
1 [I3Y B ampecHOM mpocTpaHCTBE MPOLECCOpPa, KOTOPbIA COOTBETCTBYET MEPBOM
sueiike 113V B Osioke mamsaTu no BeimosiHsieMoMy Bapuanty. Anpec FFFFFH B an-
PECHOM MPOCTPAHCTBE MPOILECCOPAa COOTBETCTBYET HOMEPY IMOCHEAHEU SYECHUKU
[13VY.

B paccMmoTrpennom Beimie npumepe ucnodszyetcs [13Y oobvemom 8Kb, uto
cooTBeTcTBYET sueiikam ¢ Homepamu ot 0 o 1FFFH. Torna, ¢ yuetom BbIIIen3-
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JoxxeHHoro, abcomrotHomy aapecy FFFFOH B anpecHoM mpocTpaHCTBE mpoIiecco-
pa cootBercTByeT suerika [13Y ¢ nomepom 1FFOH. [13VY nomxkHo ObITH 3apaHee
3anporpaMMHUpPOBAHO, U Aenaercs 3To aBTOHOMHO oT MIIC cucrtemsl, ¢ mocne-
JTYIOIIMM TIOJIKJIFOYEHUEM B MPOIECCOpHbIN OsoK. [loaToMy mporpamma noimkHa
npeanosarath pazMenieHue nqaHubix B oobeme [13Y 8kb. Ilocne mepBoro obpaiie-
Hus npoueccopa o aapecy [13Y FFFFOH nomxen ObITh BBIMOTHEH MEXCETMEHT-
HbeI (anuHHBIN) niepexon Ha Havyaso MMC TI3VY ¢ agpecom 0000H. Havyanbubii
aapec obsactu [13Y npoueccopa (CErMEeHTHBIN apec) MOKEH ObITh 3alMCaH MPU
ATOM B CETMEHTHBIN peructp komana CS. @opmaT KOMaH1a MEXKCETMEHTHOTO Tie-
pexoza 3To obecrieunBaeT u GopMupyeT 5-0aiiTHYI0 KoMaHy. Bee mocnenyromue
KoMaH[Ibl pa3merarores B [13Y ¢ navaneHpiM cmemennem 0000H.

Nanmmammzamus MIIC npennonaraeT WHULIMAINA3ALUIO CETMEHTA CTEKa
(Hanpumep, I paccMaTpUBaeMOro mnpuMepa oobemMoMm 256b B KOHILIE aapecoB
03YVY), cermeHTa gaHHBIX, HAUMHAs ¢ iepBoro ajapeca O3Y u T.1.

Anpeca II3Y B atom npumepe HaunHatorea ¢ FFOOOH, moatoMy HauanbHbIN
cermeHT anpecoB [13Y pasen FEOOH.

Anpeca O3V Haumnarotcs ¢ azapeca 38000H, mosToMy CEerMeHT AaHHBIX
nomxeH HaunHathea ¢ 3800H. Koneunsiit anpec O3V paBen 3FFFFH, nmoatomy

cerMeHT creka (pazmepom 256b = 100H 0OaiiT) gomkeH HauyMHATHCA C HOMEpa
3FFFFH — 100H = 3EEFH.

[ToaToMy nsi paCCMOTPEHHOTO TMPUMEpPA HAYal0 HMCXOJHOrO TEKCTa IpO-
rpammMbl nHUIHanu3auu 1 UMC 113V npumer crneayrommi BUI:

ORG 1FFOH ;sraeiika [13Y, Betoupaemas o agpecy MITIC OFFFFOh
JMP OFEOOh:0 ;MexcerMeHTHBI repexo/1 Ha HadaabHbIN aapec [13Y

ORGO0 ;iepBast stueiika [13Y (agpec MITCOFE00Oh)
START: ;METKa HavaJia MpoIe1ypbl HMHUIIUATU3AIUN
mov ax,3EEFH ;ycranoBka peructpa cermenra creka

mov ss,ax ;pazmepom 100H

mov ax,3800h ;ycraHoBKa perucTpa CerMEHTa JaHHBIX Ha
mov ds,ax ;HadanbHBIN anpec obmactu O3Y

HupexktnBa ORG AccemOnepa 3amaeT KOMIWISITOPY CMEIIEHUE IS Clie-
JYIOIIeH KOMaH/IbI, TEM CaMbIM OoOecIieunBas BEpHbIA (popMaT 0ObEKTHOTO ABOMY-
HOTO (haiia, KOTOPBIN 3aTeM OyAeT UCIOIb30BaH mporpammaropom [13V.

Kaxnpii kanman  TaiimMepa  NOpOrpaMMHUPYETCd  MHIWBUIAYAJbHO B

COOTBETCTBHE C YIPaBISIOMMM cJIoBOM. CTpyKTypa YIpaBJSIOIIEr0 CIIOBa
TaliMepa npecTaBlIeHa Ha puc.3.3.
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D7 D6 D5 D4 D3 D2 D1 DO

0 - IBOWYHBIN
| SC1 [sco [RL1 | RLO [ M2 | M1 | MO [BCD | 1 - BoMIHO -

ONecATUYHBLIN

0 0 0 Pexxum 0
0 0 1 Pexxum 1
X 1 0 Pexxum 2
X 1 1 Pesxxum 3
1 0 0 Pexxum 4
1 0 1 Pexxum 5

dJMI{C&LI'MFI COCTOAHWA CHETHMKA
Yrt/3n mn. Baiira

UYt/3n cr. Gaiita

Yt/30 MuTaaniero, 3aTeM CTapuiero

i = R =
_- O = O

Bribop cuetunka 0
Bribop cuetunka 1
Bribop cuetuuka 2
Heponyctumo

- O O
_ 0 = O

Puc.3.3. CtpykTypa ynpasisitoIIero cjioBa Taimepa

[Tone BCD (Binary-Coded Decimal) ompenensier cnoco06 KoAMpOBaHUS
KOHCTAHTBI MPETyCTAHOBKU CUETUUKA.

JIBOMYHO-/IECATUYHBIN (popMaT MperoaraeT 3anuch JeCATUYHOTO paspsiia
qucia B BUJIE €r0 YeThIpEXOUTHOTOIBOMYHOTO KoAa. Hanpumep, AecATUUHOE YUCIIO
3116yner 3anucano BaBoudHoMm koje kak 100110111, a B ABOMYHO-AECCATUUHOM
kome kak 001100010001.9to ympomaeT BBOJA 4YHCEN, OJHAKO YMEHBIIAET
JIMara3oH BBOJMMBIX 4HCENl Mpu TOoW ke paspsanHoctu. [Ipy BCD koaupoBke
JIMAIa30H JIOMYCTUCHIX uncel At 16 paspsinoB cueruuka 0 - 9999, a B nBonuHOM
Bapuante 0 —65535.

[Iporpammuas mopenp Taiimepa wumeer 4 Oydepa, aapecyeMbIx IO
CJIEAYIOIIUM aJIpecam:

Anpec Ha Bxogax Al A0 bydep
00 Kanan 0
01 Kanan 1
10 Kanan 2
11 Ynpasnsroniee CJI0BO
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https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4

[Tpumep nporpaMMupoBaHus TaiiMepa.

3anporpammupoBath cueTyukKCTOB pexuM reHepaTopa HMITYJIBCOB IS
noy4yeHust 4acToThl fBBIX= 1KI['1. Anpec oOpamenus k taiimepy 270H. Yacrora
BxoaHoro curnaiaa CLK= SMI1.

Jlns pexxuma 2 (menuTens) 3aueHus KodhPuienTa 1eIeHus :

N = fcix / fBBIX = 5000000/1000 = 5000.

B nBonunoM npeactaBiaenuu gecsatuyHoe 5000 = 0001 0011 1000 1000 =
1388H.

Koaddumment nenenuss moxxkno npeacrtaButh U B kogeBCD: 5000 = 0101
0000 0000 0000 = 5000H.

VYrpasasmolee ciI0oBO B COOTBETCTBHH C PUC.3.3 sl IPOrpaMMHUPOBAHMS
cuetuynkaCTOB pexume2, ¢ ABOUYHBIM CLIOCOOOM KOJAUPOBAHMS:

D7 D6 D5 D4 D3 D2 DI DO

0 0 1 | 0 1 1 0

VYnpasistomee ¢inoBo - 36H.

Torma mporpamma nisi taiimepa KS80BMS3 B komax mporeccopa 18086
OyJeT UMeTh BU/I;

ADR53 EQU 270H ; TUPEKTHBA nprcBanBanus uMeHu ADRS3
; 3HAUEHU aJpeca Tarumepa

MOV AL, 36H ; 3a71aHue YIIPaBIISIONIETO CJIOBA

OouT ADR+6, AL ; ICTIOJIb3YIOTCS TOJIBKO YETHBIE aipeca

MOV AL, 88 ; 3amuch MITaIIero oamra

OouT ADRS53, AL ; KOJIa TIPeyCTaHOBKHU

MOV AL, 13H ; 3amuch crapiiero 6aira

ouT ADR3, AL ; KOJIa IIpeyCTaHOBKH

[Tocne BrimosiHEHMs mporpamMmbl Ha BeiBOAeOUTOuMITynbChl ¢ yactoron 1
k' Oyayr no Tex mop, Mmoka He OyJIeT mnepenporpaMMHUpOBaH TaillmMep, WU
BBIKJIFOYEH HWCTOYHUK TAaKTOBBIX CUTHAJIOB (-KaHana TalMepa, WIM CHAT CHUTHAJ
pazpemiennst GATE.
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