3.12. Ilpunnunsl TexHoaoruii Ha ocHose ITJIAC

v IINIMC (nporpaMMupyeMble JOrH4eCKHe HHTEerpaJdbH mm).

e VcxomHbli ceNUAIbHBIA YU HE SBISETCS 3aBEPIICHHBIM ympo% , HE 3aJ1aeT KOHKPETHBIE
JOTUYECKHE MPeoOpa3oBaHus Ha/l BXOJHBIMU HIUGPOBBIMU CUTHAIAMHU.
e Jlns monydyeHus TpeOyemoro ycTpoiMcrtBa TpeOyer »{%poﬁez[ypa "porpaMMHUpPOBaHUS
yCTaHABJIMBAOIIAs ITPOBOIAIIHE/HEIIPOBOIAIINE CBSA3H B CHGIEME ITPOBOTHUKOB BHYTPH YHIIA.

| Unaue: ocHoBHas vacte MC yHubpuuuponaHa (Maccoeeé KaJIbHOW (107 KOHKPETHYIO 3aj]1auy)
JIeaeTCs YacTh CUCTEMbI COSTMHEHUHN AJIEMEHTOB.

I PazButue IIJIMC TecHO cBsizaHO C pa33@ey texHomoruii II3Y (mporpamMmmupyemMbIx |
IEePEIPOrpaMMHUPYEMBIX ).

0}

I TIpu paccmotpennu [IJIMC nonpasyme cs pasnesienue cosnarenen 1{OY Ha ycinoBHBIE KaTeropuu:

IIpousBoauTeun IMoab30Baresun

(rmoapa3yMeBarOTCs MTPOU3BOIUTE % (pa3pa®oOTUYMKN M HM3TOTOBUTEIN KOHEUHBIX [[DVY
13 TOTOBBIX YMIIOB, a HE T€, KTO Hcnoab3yeT [[DY)
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v Unest texnoaoruu IIJIM (HavaabHBI 3Tal pa3BUTHS T%C):

dopmupoanne JIO Ha ocHoBe C/IH® mmi cyMMBI MUHTEPMOB (pas3jent ).
[Tpumep: pyHKIMS Tpex aprymeHToB f(Xy, Xp, X3). MUHTpeM nmMeeT CTp)%
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* Jlornueckas CTpyKTypa cxembl 3a%aeTcs B BUAEC CYMMbl MUHTEPMOB
Jloctarouno N/2 = 2! musgep (cMm. pasmen 2.4),31eck N =3 — 4 snementa U u 1 snement UJIN).
* KOHKpETHBIN BUJ MU (konkpetHas JID) onpenensercs HaTUIHEM/OTCYTCTBUEM KOHTAKTa IS

PAMOTO WUJIN I/IHBGP% OBOJHMKA apryMEHTa
| MoryT OBITh HEHCTIOIH3YEMbIC IIEPEMHOKUTETN (OOBIYHO OTKITIOYAFOTCS OT IMUTAHU).
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IIpumepnoi:

X1
0
1
0
1
0
1
0

X2
0
0
1
1
0
0
1

Xy B, O + %, B, X + %, X, X

f (X%, %)
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v' CJ102KHBbI€ CHCTEMBbI HA OCHOBE MPOrPaMMHUPYEMOii MATPHYHOM JIOTHKH

marpuna 1

BXO/IBI

BbIXO/bI
» CucreMa nporpaMMHUpPyeMiIX COgIIMHCHMI 110 BXoaaM mepeMuoxuTenceii — marpuna U (M-matpuna).
 HaGop cymmaropo TEMa IPOTPAMMHUPYEMBIX COCAMHEHUHA IO BXOJaM CyMMAaTOpOB —

matpuna UJIN (1 1a).
e [TosHbBIe/yacTUUHEBI OOpbI CUTHAJIOB HA BXOJ1aX JIEMEHTOB M.
e [TonHbie/gyacTUYHBIE HAOOPHI MMOAKIIOUCHHI K BX0AaM 3jieMeHToB MJIN.

A
W)
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 JlonmoJIHUTENIBHBIC IETH MPE0Opa30BaHUs BBIXOJHBIX/BXOAHBIX CUTHANIOB (M.0. TPHUTTEPHI, PETHCTPHI
[2JIEeMEHTBI ITOCIIEIOBATEILHOCTHON CXEMOTEXHHUKH]), IMOJady CHUTHAJIOB C la CXEMbl B IIWHBI

MaTpuubl 1. . \

— MOHO JAOMOJHUTEIBHO MPEeoOpPa30BaTh BHIXOHBIC CUTHAIBI CYMM

— MOXXHO OpraHHW30BaTh IIOCIICIOBATCIbHBI BBOJ/BBIBO JTAHHBIX aJITOPUTMBI ABTOMATOB C
MaMSATBIO.
UTOI'O:
Co3znanue onpeeIeHHOW CHCTEMbI 3aMbIKaHUI/Pa3MbIK BOJIHUKOB B MaTpHIlax COCIUHEHUN —>
co3JlaHue HaboOpoB CHOXHBIX JI® Hag MHOropaspsigHb XOJHBIMHM JTaHHBIMU (+ peryIMpOBaHUE

¢dopmara BBOJa/BBIBOJIa ATUX JIAHHBIX).

v’ PasHble HO;{XO&I;O{I(I)HPypauHH [TJIM uwurios

1) IIporpammupyemast Mmatpuiia M + nporpammupyemast matpura HMJIN
2) Ilporpammupyemas Mmatpuna M + ¢pu oBanHasi maTpuua MJIN
3) ®ukcupoanHas matpuna M + npyemas marpuna MJIN

! I[J'ISI CUCTCM C HaCTHYHO IIPpOKPa HPYCMBbIMHU MaTpUllaMH 2u3 HNHOT 1A BBIACIAOT HAUMCHOBAHMA.

— IIMJI (mporpamMmmupyemMas, Ma Hasl JIOTHKA).
—TI3Y (mporpamMmMupyeMeICNIOCTOSHHBIC 3aTIOMHHAOIINE YCTPOHCTBA)
U JIp.
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v’ TlosiBnenue u pa3putue texnogoruu INJINC

a) Hcxoonoe ghopmuposanue mexnonozuu
Nneonorus I[1IJIM ¢ onHOKpaTHON ONPOIIMBKOW, OPUEHTUPOBAHA HA PO Meﬂﬂ qunoB 1A OV —
"IIVIMC, npozpammupyemoie npouséooumeiem” (1101 KOHKPETHBIH 3

Humma OTHOCHTENbHO HEOONBIINX Cepuil (SIMHHIBI — JECATKH, THICAY IITYK) YHUIOB IS Pa3HBIX

crieliu()UIHBIX U OTHOCUTEJIBHO CJIIOKHBIX JIOTHYECKHUX TTpeodpa I/Iﬁ}(HO,Z[ 3aKa3 "ToJIb30BaTeN ).
[Tonp30BaTEIb: [IpousBoauresns UMC:
e [IOY Ha OCHOBE THUIOBBIX YHIOB JIOTUKHU — CII raHu3aIus IIOJIHOTO UK

(+ 1 rabapwutsl, | OBICTPOICHCTBHUE, TCTOMMOCTB); IIPOM3BOJICTBA  €QWHOIO  4Yuma ¢

* MHKPOIIPOLIECCOPHOE CHUCTEMA — CIIOKHO U J0PO @ TpeOyeMoll  MOJIb30BATEII0
O (\
‘

)

M.0. "mioxa" mo mapamerpaM (mIpexae BCETo, CXEMOHW — JIOpOrO W JOJIrO 0
OBICTPOJICHCTBHIO). | ZKenamenen uun I[3Y". (pa3paboTKa HE OKYITUTCS).

L ’3

@ | Anemepnamue npouseooumeneit) —mexnonozuu IVIHC.
e bazoseiii yumn ITJIMC (Ha ocHO — YHU(UIMPOBAHHBIN MOy padpuKaT, IPOU3BOAUTCS IO
O0TpaOOTaHHOU TEXHOJOTHH 00 pakoM (OKyITaeMOCTh).
e OrpaHUYEeHHBIE TTAPTUU C 3UPOBAHHBIX YHUIIOB MOJ 3aka3. 0azomas [IJIMC + "dbunanphas"

CTaaus MPOU3BOIACTBA (HW/H OILIMBKA), 3aJ1af0IIIas CBOMCTBA KOHCYHOI'O YHIIA JIIS TI0JIb30BATEIIS.

«

~

; + b
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e MeToabl TporpaMMUPOBAHUST UCXOJHO OJHOKPATHBIE, TPEOYIOIIME CIEIUAIbHOTO O000pYAOBaHUS U
IPOW3BOJICTBCHHBIX YCJIOBHH (C HEMOCPEICTBEHHBIM JIOCTYIIOM K KPHCTAJl T.I1.), CIEIUATbHBIX
MHXCHEPHBIX KOMIETEHIINHI J1s1 pa3pa0OTKU CUCTEMbI BHYTPEHHUX KOMMYTAINi.

HTOIO:. T'abaputbl Kak y eauHOro uyuma (mpyrme napameTpsl 'ONUBKH), HTOTOBas CTOMMOCTH
npuemiieMast (BMECTO JIOPOTOM W JIONTOH pa3pabOTKM TEXHONOKUH TPOM3BOJACTBA YHHKanbHOW MC
MaccoBoe Mpon3BoaCcTBO ucxoanou IIJIMC + oTHOCUTENBHO 1 i1 B 1ocTaToYHO OBICTPHIN MPOLIECC

IPOrpaMMHUPOBAHUS COCIMHCHUN). (
0) Pazeumue mexnonozuu.

CoBeplilleHCTBOBaHUE KaK Bce 00Jiee CIOMKHBIX ;1@ WC, Tak MeTOAOB IMporpaMMupoBaHus (C
1p

npeo0JialaHueM METOJIOB MHOTOKPAaTHOTO IIporpa aHMA).

* YCII0XXHEHUE CTPYKTYPbl U BHYTPEHHETO dNIJINC. He U-matpuna, UJIN-maTpunia, a cioxHbIS
CTPYKTYpbl C OOJBIIUM KOJUYECTBOM MYHBIX JIOTUYECKUX OJIOKOB U CIIOXKHOMU

CHCTEMOM KOHTAKTHBIX IMPOBOJHHUKOB % y 3TUMH OJIokKamMH (C MporpamMMupyeMoi

cucTeMaMu 3aMBIKaHI/IH/pa3MBIKaH® KOHTaKTax) f ¢

 Pa3zButne ammapaTypsl mpo OBaHMS, €ro JIOCTYIMHOCTH (OTHOCHTEIILHO MPOCTHIE, TOCTYITHBIC U
MaKCUMaJIbHO YHUDHUITH HBIE ammapaTHble cpeactBa, padotaromue ¢ [IK + IIO,
BBIOMPAFOIIETO ONTUMAHID BHYTPCHHHUE KOMMYTAllUH I10 OIMMCAHHUIO TPeOyeMBIX
nmpeoOpa3zoBaHuil H BICOKOT'O YPOBHS).
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B) Tpancdopmanus HANPaBJIEHHOCTH TEXHOJIOTHH:
TpeHn B HanpasieHuu 1UJIMC nporpaMmupyemMble TOJIB30BATEIEM . %BOI{I/ITCHB CEpHUMHO
BbIlTyckaeT HezanporpammupoBannbie [IJIMC. [IporpammupoBanue u $ho oBaHue KOHEe4YHOro 1OV

JIEJIaeT I10JIb30BaTEb.
B Takom noaxoxe IUJIMC mno3unuoHupyeTrcs Kak pa:mom&zmocm% BOr0 YHU(PUIIUPOBAHHOIO
(6a3oBoro) snemenra co3ganus LDV,

e O4eHb CJIOKHBIE APXUTEKTYPHI, COACPKAIIME CIOXKHbIC OJOKU/MOIY/IUM C ONpPEACICHHOW HepapXuei
Ha3HA4YCHMH (BBOA/BBIBO JTaHHBIX, IPEOOpPa30BaHMS, KOM W3y TIAMSITh).

 BHyTpu OJOKOB — CHCTEMBI JIOTHYECKHUX MOJIYJICH, ¢uxcupoBannsix (JIB, MUX, TI3Y),
uHoraa Ha 6aze [TJIM/IIMJI).

* Mopaynu JTOTUYECKUX MpeoOpa3oBaHUN COCTUHE
CJIOXKHBIMH TIEPECECUCHUSIMH U CHCTEMaMH ITPOTPaMMEPYEMBIX COSTMHCHUA B YaCTH TOUYEK IEPECCUCHHS.
JIn6o mooynu noeuueckux npeobpazosanuil ¢Bg3aHkl uieiidaMu yepes3 nepexaouaroujue 610Ku.

I1b

ra"
N/

ra"
N/

I1b

— N\ — —
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e Monymu nporpammupyemsix coenunenui (FPIC — Field Programmable %connect Circuitys
O0BEAMHECHHS CUCTEMBI TOTOBBIX YUIIOB B CJIMHYIO ATy CJIOKHOTO YCTPOUCTRA.

NOT! BwmecTo pa3paboTKu 1 U3rOTOBJICHHUS KeCTKOM 11aThl ¢ MC C).
YES ! VYcranoBka unnoB B MOAyJib + NPOrpaMMHUPOBAHUE CBSI3EH
(+ BOBMOXHOCTh IEepEIPOrpaMMHUPOBAHHS). :

v' CoBpeMeHHBIE CHC [TJINC:

e QueHb BBICOKUM YPOBEHb CI0KHOCTH CXEM @HOM KPHCTAJLIC).
* BrICOKas CI0KHOCTb U CKOPOCTh Horm@ npeoOpazoBaHuil IM(GPOBBIX TAHHBIX.
e MomHble BO3MOXHOCTH OBICTROTO WepernporpaMmupoBanus (IpsMO B Ipoliecce

(GYHKIIMOHUPOBAHUA). $

| AslbTepHATHBA WJIH AONMOJTHEHHEe MUKPOIPOLECCOPHBIM CHCTEMAaM.
I TIpoGieMa OLIEHKM T& B (110 CIIO)KHOCTH pealin3yeMbIX IIpeoOpa3oBaHuii).
[IpuBenenune x 4uc aICHTHBIX Jormdeckux BeHTwied (2M-HE). Yike celiuac 10 MUJIMOHOB

OKBHUBAJICHTHBIX BCHT .

I TexHonmoruu nepupepuitHOro CKAaHUPOBAHUS JIJIs PEIICHUS MPOOJIeMbl TOMCKa COOEB.
JInoxymosuu JI.b.



dusnyeckue NPUHIUNLI IPOrPAMMUPOBAHNA CBA3EH

v’ HavaibHBIi 3Tall pasBUTHS — 0OHOKPAMHO TIPOTPAMMHPYEMEIE COEIN }%HPOI/IBBOI[I/ITCHB).
* Ha ¢uHanpsHOM 3Tarne npou3BOJICTBA U3TOTOBICHUE YHU(DUIIMPOBAHHON %o " yacTu gomnoJHseTcs
ornepaluell HaHeCEHUsI YHUKAJIBHOTO Habopa MEpeMbIYEK B CHUCTEM JTHUKOB MaTpUIbI CBsI3EH
(rmocpeacTBOM CHEIUAIbHBIX (POTOMIA0JIOHOB U JP. TEXHOJIOTHYEC X%OB).
 PacrpocTpaHeHHBIH cioco0 "mpoxkur” (Imociaeayromee n3MeHe HGR?BMO)KHO).

a) "mepexuranue” MPOBOAAIINX IEPEMbIUYCK. HCXOJHO IKQHUE , TIpU MPOrpaMMHUPOBAHUU —
pa3pyliecHUE IEPEeMbIUKH (pa3MbIKaHHE).

0) IIpoboii B crenuanbHOW MHOTOCIOWHOW ITOIYIIPOB Oil CTpyKType ¢ 0Opa3oBaHUEM KaHaja
BBICOKOW MPOBOAUMOCTH: UCXOJHO KaHAJI Pa30MKHYT; pPOTpaMMUPOBAHUU — IPOOON 1 3aMbIKaHUE
CBSI3U B y3JI€.

e Kitou Ha OCHOBE MOJIEBBIX TPAH3UCTOPOB, PO MOCTbH 33JIa€T 3apsj] U30JMPOBAHHOI'O 3aTBOpa

(Moxet coxpansaTecss 10«u mer). Ilpu HpO&dI@POBaHI/II/I dopMHpYIOTCS 3apsoKeHHBIC/pa3psyKCHHBIC
3aTBOPBI.
I Tlomy4yunu pacnpoCTpaHEHUE TEPMUHbBIL MBKa", "TIPOXKUT .

v’ TloceayroInue dTarbl 1 — MHO2OKPAMHO TIPOTPAMMUPYEMbIC COSTUHCHUS
BOJMTEIb WIIH ITOJIb30BATEIIb).
e KiTto4 Ha OCHOBE TIOJICBBIX WPAHBUCTOPOB, MPOBOJMMOCTH 3aJacT 3apsij W30JIMPOBAHHOTO 3aTBOpa
(MoxxeT coxpansaTbes 10
a) IIpu mporpammupo PMHPYIOTCS 3apsDKCHHBIS/pa3psyKeHHBIC 3aTBOPHI. Bo3MOXKHO cTHpaHue
3a c4eT 00IydeHns YIBERAPHUONIETOM JUIS ITOCIETYIONIETO MEPENPOrPAMMUPOBAHUS.
0) Cucremsl ¢ BO3MOMHOCTHIO IPOrPaMMHPOBAHUS/CTHPAHUS 3a CUET CICIHHAIBHBIX SJCKTPUUYCCKUX

HNMITYJIbCOB.
JInoxymosuu JI.b.




TepMuHOJIOrNA 1 A00PEeBHATYPHI

QD

| Ha Bo3HMKHOBeHHE, (OPMHUPOBAHUE, PACITPOCTPAHCHUE TEPMUH c@' a00peBuatyp BiMsIIA
CHUCTEMA CJIOKHBIX YCIIOBUIA:

» Otansl pazsutus [IJIMC u Hanpasienns pazsutus [1JIM (pa 1Ch CTPEMUTENLHO U IPOHOIIKAIOT
OBICTPO pPa3BUBATHCA).

* bpenabl pupM paszpadotunkoB-nipousBoauteneit I[IIJIAC oOIIeHMS).

* VueT kak ocodeHHocTel cTpykrypsl [IJINC, Tak u nn BIX TEXHOJIOTMU IPOrPaAMMUPOBAHUS.

* HeonHo3HAayHOCTH HeEpapxuu pa3padOTaHHBIX OMCTB U HEOJHO3HAYHOCTh BO3MOXHOMU UX
KJ1IacCU(UKAIMH,

* B oTeuecTBEeHHOM TCPMHHOJIOTNHU + HOHOH&GHBH&H HCOAHO3HAYHOCTD HGpGBOI[HOfI TCPMHHOJIOI'MH.

| UTOI'O: &r

Hecmotpss Ha mmpokoe pac @eﬂne npumMeHeHusa texHojoru I[IJIMC B
JUTEPATYPE U OINUCAHUSIXUME TO HEOOHO3HAYHAA, HEYyCMOUUUBAA W TIOKa
enie Hecmaoduavhaa cucteMa kinaccudukauu 1 HaumeHoBanuil B oosnactu [TJINC.

S

¢
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bazoBsie kpucTtamibl. bazoBeie MaTpuuHbIe KprucTaiuibl. BeaTunsabie Matpunbsl — Gate Array (GA).
ba3oBreie ssueiiku. OyHKIMOHAIBHBIC STYEHKH.

PLD (Programmable logical deviceiporpammupyemebie nomqecm&@%m.

MHorga OTHOCST TOJIBKO K T.H. ycTpolicTBaM MarpuaHoi jJoruku (I1JIM, , III113Y), nHOT A KO BCEM

[JIAC
0}
[TJIM nporpammupyemas JIOTHYECKAsT MAaTPULIA U ympoﬁcm@ OCHOBE.
T

Nuorpa ornensHO BbLaensercs [IMJI - mporpammupy pudHas JIoTWKa (mporpamMmupyemas

matpumia M) wu IIII3Y — mnporpamMmmupyemsl OSIHHbIC  3allOMUHAKOLINE  YCTPOKCTBA

(mporpammupyemas matpuria NJIN).

I[IMJI.  PAL (Programmable Array Logic) paMMHUPYEMbI€ JIOTHIECKUE MATPHUIIBI
GAL (Generic Array Logic) s#ormka Ha 0a30BBIX MAaTPUIHBIX KpHUCTAJLIAX

(
| | | 0 { \/ )
FPLA (Field Programming Logic —IpOorpaMMHpPYEMBIE TI0JIb30BATEIEM e
JOTUYECKUE MATPUIIBI : |
PROM (Programmable Read O orieg]H3Y.

SOC (System On Chip) dﬁc@a KPHCTAILIIE
cemerictreo CPLD ( leX” Programmable Logic Devices) €moxHbie

(o

IPOrpaMMHUPYyEMbIC JIOPHY yCTPOWCTBA. o
cemeiicteo FPGA ogrammable Gate ArrayjiporpaMmmupyemasi ImojIb30BaTeIeM BEHTHUIHHBIC
MaTPHIIBI
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