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NPERUCNOBUE

HaHHaga kHWra npeaHasHavyeHa oNs LWAPOKOTO Kpyra CnewranucToB, 0CBanBaloLUX TEXHONOMIO NPoekTUpoBa-
HUA ycTpoicTs Ha THINUC.

CTpyKTypHO KHUra pa3bura Ha NATb rMas 1 NPUNoXeHue.

B nepBoit rnase pnaetca 0630p nepcnekTUBHbIX cemeincTs MJTNC dbupmel «Alteras, NpUBOAATCA KpaTkie cBeae-
HUA 06 0COBEHHOCTAX UX apPXUTEKTYPLI U BpEMEHHLIX NapaMeTpax YCTpoicTB. CneayeTt 3aMeTUTh, YTO KHWra HW B
koell Mepe He noameHneT coboi prUpMeHHYI0 AOKyMeHTaL Mo, 6e3 KOTOPO NPOEKTUPOBaHWe YCTPONCTB NPOCTO
HeBO3MOXHO. Llenb aToli rnaBbl — NOMOYb HaYMHalOLWeMy pa3paboTyrky B BoiGope anemeHTHoR 6a3bl U AaTh
npeacTaBieHne o ee 0COBeHHOGTAX.

Bo sTopoi rnase paccmoTtpeHa CAMNP MAX+PLUS I,

TpeTba rnasa noceslLeHa A3bIKY onucaHus annapaTtypbl AHDL.,

fablk onucanma annapartypbl VHDL paccMoTpeH B rnase 4.

B nAaroii rnase npuBeaeHsl NpUMeEpLI peanuaaun HEKOTOPbIX anropuTMoB.

ABTOp BhipaxaeT orpoMHyio 6narogapHocTb pupMy «fammar» U nU4HO ero gupektopy M.A. KyaHe4eHKoBy 3a
OCYLLECTBEHUE U3aaHus. ABTOp Takke GnarofapyT coTpyaHUkos ¢drpMebl «famma» C.H. LLvnynuHa, W.T. Anekce-
eBa, A.A. KynakoBa v 3aM. avpexTopa ueHTpa «Jlornieckne cuctemol» B.IO. XpanoBa 3a npegocrasneHHoe npo-
rpaMMHoe obecneveHve u nHpopMaumio.

AsTop 6naropapyT pepaxTopa uaparenscrsa «Joaska» U.C. Kuploxuxa.

OrpoMHbIA BKNaa B paboTy Had KHUFG BHECAW K.T.H., AoUeHT [1.A. y6aHoB, acnupaHT K0.M. CenakuH, cTyaeH-
Thl A.B. CamoxuH, A.B. EBctudees, I.B. LLnwkuH, H.H. AHnweHko, P.B. MaBpunos 1 ap., KOTOPbLIM 8BTOP BbipaxaeT
UCKpEeHHI0ID BnaroapHocTb.,

B xypHane «Chip News» (HoBocTu 0 Muikpocxemax) 6uin onyGnukosaH unkn crateit «Lllkona paspaborku an-
napaTtypsl undpoBoit o6paboTku curHanos Ha NJIUC», cTasBlUWiA OCHOBOR KHWUIA. ABTOP NpU3HaTtesneH rMasHo-
My pepaktopy XxypHana A.l. buneHko W Hay4yHoMy penaktopy A.A. OCUnNoBY 3a nonesHble QWCKYCCHUW,
cnoco6cTBOBaBLUME NOABAEHWUIO KHUMA.

Hakouel, paboTta Hag KHUro# 6bina 6bl B NPUHLMNE HEBO3MOXHA 63 NOAAEPXKU U TeprneHns CeMbi.
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BBEJEHME

BBEAEHUE

Maes Hanucaxua 3TOR KHUFM HaspeBana B TeHeHue nocnegHux AByx-
Tpex feT, Korga Ana MHorux paspaboTynkoB annapatypsl LIOC ctano
AICHO, 4TO nporpaMMUpyeMble NOMMYECKWe WHTEerPanbHbieé CXeMbl
{(NAMC) — ygo6Had B OCBOEHWW U NPUMEHEHWN 3neMeHTHaR 6aaa, anb-
TepHaTUBLI KOTOROM 3a4acTyio He HalTu MocnegHue roabt Xapaxrepu-
3ylOTCA pPE3KUM DPOCTOM NOTHOCTU yrakCBKU 3N1eMeHTOB Ha
KpuCcTanne, MHOr1e Begytive npovssoguTteny nMBo Haqwanu cepuiHoe
MPCU3BOACTBO, NMGO aHoKcupoeanu NAINC ¢ akBMBaNeHTHOW eMKoC-
Tbio Gonee 1 MUANKOHA NOrvYeckuX BeHTunel Lensl na MNTUC (k coxa-
NeHWIo, TONbKO AWWbL B A0NNAPOBOM SKBUBANEHTE) HEYKITOHHO naaaoT
Tak, ecau ewe rog-nontopa Hasap, NANC emkocTeio 100 000 BeHTUnel
cTOUNa B MOCKBE B 3aBUCUMOCTU OT MPOU3BOAUTENS, MPUEMKH, BbICT-
poaevicteunsa ot 1500 A0 3000y e, TO cedvac Takas MMKpOCXeMa CTout
oT 100 go 350 y. €., TO ecTb LeHb! Ynany npakTU4eckW Ha NOpALoK U 3Ta
TeHAeHUMa ycToilyuBa Yto kacaetcsa MNNC emkoctsio 10 000 - 30 000
NOFUYeCKUX BEHTUNEN, TO MOSBUNUCH MUKDOCXEMbl CTOUMOCTLIO MeHee
10y e

Takas CUTYalMa Ha pbiHKE Bbl3Bana BOAHY BOMPOCOEB, CBA3aHHbIX ¢
NoaroTOBKOW creyanucTos, crnocobHbiX NPeBOAUTL paapaboTky anna-
paTypsl uMdposoi 06paboTku curHanos Ha NJINC, enafielownX OCHOB-
HbIMU METOAAMU MPOEKTUROBAHWA, OPUEHTURYIOLLIUMUCSH B COBPEMEHHON
aneMeHTHON Gaae U nporpaMMHOM oBecneueHnu Uas HaBCTpeYy MHOMo-
YUCNEHHBIM MOXENAHWAM NPEANDUATHHA, 3aUHTEPECOBaHHbIX B NOAFOTOB-
K& MONOJAbIX CNeLUaNUCTOB, BNAAEIOLUX COBREMEHHbIMW TEXHONOrAMH,
Ha kadeape CM5 «ABTOHOMHbIE MHGHOPMALIVOHHBIE U YNpaBNsiowne cUc-
Tembl» MITY v H 8 BaymaHa B Nporpammy 4eTbiPpexceMecTpoBoro
Kypca «CXeMOoTexHU4ECKoe MpOeKTUPOBaHNE MUKPO3NEKTPOHHBIX YCT-
POMCTE» BKINIOMEH CEMECTPOBLIK pa3gen «MpoekTupoBaHWe annaparypbl
0bpa6oTku curHanog Ha MNNC», Ha OCHOBE NEKUMOHHBIX U CEMUHAPCKUX
MaTepuanoB KOTOPOro W BbiXOAWT 3Ta KHKUMa

Npueeaem asecTHyto knaccudukauuo NANUC [1, 2, 3] no cTpykTyp-
HOMY MPU3HaKky, TK OHa gaeT Haubonee nonHoe npefacTaBAeHUe O
Knacce aafad, npurodHbiX ANA peweHus Ha Toh nav uHoik NG Cne-
AyeT 3aMeTUTb, YTO OBLUENPUHATON OLIEHKON NOrU4ECKoN eMKOCTU
NANC aBnseTCA YUCNO SKBUBANEHTHLIX BEHTWUNEH, OnpeaensemMoe Kak
cpefHee yucno seHruneit 2M-HE, HeobxoauMblixX ANs peanuaal i ak-
BUBanNeHTHOro npoekra Ha NAINC 1 6a30BOM MaTPUYHOM KpUcTanne
(BMK) MOHATHO, 4TC 3Ta OLleHKa BECbMA YCAOBHA, nockonbky MNNC He
cofepxart BeHTUuned 2MU-HE B yuCTOM BUAE, O/HAKO ANA NpoBefeHnsa
CpaBHUTENLHOMO aHanuaa PasnnHHbLIX apXUTEKTYR OHa BNOAHE npurod-
Ha OCHOQBHLIM KpUTEpUEM Takoi KnaccUbUKALMKU ABASETCA HanU4ue,
BUA 1 cnecoBbl KOMMYTaLLMK 3NEMEHTOB NOrMHecKUX MaTpuy, Mo sTomy
MPU3HaKYy MOXHO BblgenuTb cnepyiowme knaccol NANC

MperpaMmupyeMble norudeckine MaTtpuusl — Haubonee TpajuLUOH-
Holi TN MIAC, Umelo WMt Nnpor paMMUpyeMble MaTpUubl «M» K «ATTA»
B 3apybexHoi nutepaType cCoOOTBETCTBYIOLMMUK 3TOMY Knaccy a66pe-
suatypamu aenswtces FPLA ( Fleld Programmable Logic Array) u FPLS
( Field Programmable Logic Sequensers) MpuMepamu Takux NINC mo-
rYT CAYXWUTL OTeueCTBEHHbIE cxeMbl KS56PT1, PT2, PT21 HegocTaTtok
TaKCH apXuTekTypbl ~ cnaboe UCnoNb3CBaHUe pecypcoB NporpaMmu-
pYeMoi Matpuub! «<AJTA», no3ToMy fanbHerwWee pasBuTUE Nony4nan
MVKPOCXEMbI, MOCTPOEHHbIE MO apXUTEKTYPE NPorpaMmMIpyeMon Mart-
DUYHOR norvku (3apybexnan abbpesunatypa — PAL oT Programmable
Array Logic) — ato MNIMC, uMeiotLMe nporpaMMUpyemMyo MaTpuLLy «M»
U GUKCUPOBaHHYIO MaTpurLy «UJtW» K aToMy knaccy oTHocATes 6onb-

WHHCTBO coBpeMenHuiX MINC HeGonbWoN cTeneHn uHTerpauuu. B ka-
JeCTBE NPMMENOB MOXHC NpUBECTUH oTevecTBeHHbe UC KM1556XMN4,
X6, X8, XJ18, paHHue paapaboTku (cepeauHa — kownel 80-X rogos)
MJINC dupMm «intel», «Alteras, «AMD=, «Lattice» U 4p. PaaHOBUOHOCTbIO
knacca MM sensiores NANC, uMmeiouue ToNbKe 0aHy (NporpaMMupy-
eMyio) MaTpuLLy «M», HanpumMep, cxema 85C508 dupml «Intel», Cnegy-
IOLKHA TpagULMOHHBIA TVN NJTNC — NporpaMmupyemas Makponorvka
OHW cofepxar eAMHCTBEHHYIO NporpaMMupyeMyio MaTpuLy «N-HE»
vunu «MAIM-HE», HO 3a CHET MHOMOYWCIIEHHLIX WHBePCHLIX 06paTHbIX
cBA3el cnocobHbl HOPMUPOBAaTL CROXHLE noruveckne GyHKuMn K
3TOMy Knaccy OTHocsiTes, Hanpumep, MMC PLHS501 n PLHS502 dup-
Mbi «Signeticss, UMeoLne MaTprLy «M-HE», a Take cxema XL78C800
upMbt «Exel», ocHOBaHHas Ha MaTpule «ASI-HE=.

BoiwenepeyuucneHHble apxutektypsl MANC, cogepxalume HeGonb-
Woe YUCNO A4eeK, K HaCTORLEMY BREeMEHW MCPanbHo YeTapenu U npu-
MEHAIOTCA ANS peanuaaunn OTHOCUTENbHO MPOCTLIX YCTROACTB, ANA
KOTOPLIX HE CYLLECTBYEeT roToBLIX MC cpefHen cTenern uHTerpayuu
EcTecTBeHHO, A8 peanuaauvn anrepiutmoB LOC OHW He NpUroaHbl.

MC MM (PLD) umeloT apxUTekTypy, BecbMa yA0GHYIO AAns peanuaa-
LMK UdPOBLIX aBTOMATOB Pa3aBuTve 3TOW apXuTeKTyphl — Mporpam-
MUPYEMBIE KOMMYTUpYEMbIe MaTpUyHbie 6noku (MKMB) — ato NANUC,
COAEPXALLNE HECKONLKO MaTPUUHBIX norMieckux 6nokoe (MJ1B), obbe-
JVHEHHBIX KOMMYTaLMOHHOM MaTprued Kaxabiii MAB npeacTasnset
cOBOM cTpykTypy TUna MMJ1, T e nporpaMMUpyemyio MaTpuLy «A»,
DUKCMPOBAHRYIO MaTpULy «MUT» 1 Makposmeirku. MANC Tuna MKMB,
KaK MPaBuno, UMeioT BLICOKYIO CTerneHb uHTerpauuun (o 10000 akeusa-
NeHTHLIX BEHTMNEH, 00 256 Makposueek). K aTOMy knaccy OTHOCATCH
NAUC cemeitctea MAX5000 U MAX7000 dupMul «Altera», cxems
XC7000 1 XC9500 pupMul «Xilinx», a Takke 60ALWOE HUCNO MUKPOCXEM
Apyrvx npoussoguTened («<Atmel», «Vantis», «Lucent» v ip ) B 3apy-
GexXHOW NMTepaType OHU nonyuuny Hassanue Complex Programmable
Logic Devices (CPLD)

Lpyroi Tun apxutekTypsl MINC — nporpaMMUpyeMblé BEHTUALHbIE
maTpuubl (MBM), cocTostme U3 norndeckux 6n0kos (J1B) u KoMMyTU-
PYIOLLMX MyTeil — NporpaMMUpyeMbiX MaTpuL, CoeuHenui floruyec-
ke 6noku takux MNMINC cocToaT U3 OAHOTO UAW HECKONbKWUX
OTHOCUTENBHO MPOCTLIX NIOMMYECKWX 31EMEHTOB, B OCHOBE KOTOPLIX ne-
xuT Tabnuua nepexkoArpoBku (TN — Look-Up Table, LUT), nporpammu-
pYeMbli MynbTURnekcop, D-Tpurrep, a Takke Lenw ynpasaedus Takux
APOCTLIX 31EMEHTOB MOXET ObiTb IOCTATONHC GONLLIOE KONUYECTEO, Y
coBpeMeHHbIX MINC eMKocTbIo 40 1 MUANUOHA BEHTUNER YUCNO NOTH-
YeckuX 3NEeMEHTOE A0CTUraeT HECKONLKWUX AEeCATKOB ThiCAY 3acyerTa-
koro GOALWOFC YUCNA NOrUMEcKUX 3NeMeHTOB OHW cojepxar
3HAYMTENbHOE YUCNC TPUITEROB, a TakkKe HekoTopelie ceMedicTea MNNKUC
MMEIOT BCTPOEHHbIE peKoHbUrypupyeMbie MoLynu namatk (PMMN —
Embedded Array Block, EAB), 4To aenaet MNINC fAaHHoOM apXUTeKTyph
Becbma yAOGHLIM CpEACTEOM peanuaaLui anropuTMoB LndpoBoi ob-
paGOTKM CUrHanee, CCHOBHLIMUW orepalaMu B KOTOPRLIX ABARAIOTCAH ne-
PEMHOXEHUE, YMHOXEHWE Ha KOHCTaHTY, CYMMWUPOBaHH1e 1 3agepxka
curiana BmecTe C TeM, BOZMOXHOCTHU KOMGUHALMOHHOM 4acTH TakKX
MANC orpannyeHsl, NoaToMy cOBMecTHO ¢ MBM npumensioT MKMB
(CPLD) ans peanvsauuun ynpaBasiollx v MHTepdeAcHLIX cXxeM B 3a-
pyGexHon nutepaType takue MANC nonyynunn Haasauue Field Pro-
grammabie Gate Array (FPGA). K FPGA (MBM) knaccy otHecaTes MAUC
XC2000, XC3000, XC4000, Spartan, Virtex GpupMbt «Xilinx», ACT1, ACT2
dbuypMbl «Actel», a Taioke cemetictea FLEX8000 dypMbl «Altera, HEko-
Topble MNNC «Atmel» u «Vantis»



BBEOQEHWUE

MHoXeCTBO KOHPUIYPHUPYEMbIX noruHeckux Gnokos (Configurable
Logic Blocks, CLBs) 06b8AUHAIOTCA C NOMOLLBIO MaTPULLE COefHe-
HWA, XapakTepHeiMu gns FPGA apXuTekTyp ABAAIOTCA 3NEMEHTL BBO-
fa-BuiBoga (Input/Output Blocks, |0Bs), no3gonaioilMe peannioBarb
ABYHanpaBneHKbi BBOA/BLIBOA, TRETHE COCTOAKNE U T. 1T

OCoBeHHOCTLIO COBPEMeHHbIX MAUC ABNAGTCA BOIMOXHOCTb TECTH-
pOBaHMA Y3NOB C noMotubio nopta JTAG (B-scan), a Takke Hanuune
BHyTpeHHero redHeparopa (OsC) 1 cxeM ynpaBneHus nocnefosarens-
HoiA koHPUrypaymein

dupma «Altera» nowna no nytn passuTus FPGA apxuTekTyp v npefi-
noxuvna B cemeiictee FLEX10K tak HasbleaeMyio BYXypOBHEBYIO apXxu-
TEKTYpPY MaTtpuLbl Coe GUHEHNA,

Nloruueckue aneMeHTsl (J19) 06beUHAICTCH B rpynnsl — noruyec-
ke 6noku (N1B). BHyTpu noruecknx 6nokos f13 coegnHsIoTCA nocpea-
CTBOM nokanbHoli nNporpaMMupyeMoil  marpuubl  COeAVHEHWUNR,
no3sonspoLlein coeaunate niobuie 12, Jlornyeckne Bnokn cBA3aHbLI
Mexay coboit 1 c aneMeHTaMy BBofia-BbIBOJA NOCPEACTBOM rnobans-
HO NporpaMMUpYeMoit MaTpuLbl coegurennid (TMMC). SlokanbHans U
rnoGanbHas MaTpuLbl CoOeAUHEHWA UMEIOT HEMPEePLIBHYIO CTRYKTYPY —
ANA KAXOO0ro CoefUHEHVA BblIe NAETCA HENPEPbLIBHLIA KaHan

JanbHeAwee pasBrUTie apxXUTEKTYp HAET MO MyTHU CO3aHus KOMBU-
HUPOBaHHLIX apXWUTEKTYP, CoYeTaloux yao6eTro peanvsauvy anro-
putmMoB LUOC Ha Baze tabnuu NepekogupoBOK U PEKOHGUIYPUpYyeMbIX
MOoAyNneit NaMmaTy, xapaxkTepHoix Ans FPGA CTpYKTYP ¥ MHOrOyPOBHEBbIX
NSUC ¢ ypo6eTBOM peannaaunv uydgpoBbiX aBToMaToB Ha CPLD apxu-
TekTypax Tak, MINC APEX20K dupMel «Altera» cofiepxar B cebe noru-
4ecKkne 3NEMEHTbl BCeX NEPeYUCAEHHLIX TUMOB, 4TO MO3BONRET
npuMmersTb MAUC Kak oCHOBHYIO 3NeMEHTHyIo 6a3y ANnfA «CUCTEM Ha
Kpuctanne» (System-0n-Chip, SOC) B ocHoBe ngeu SOC nexvr uxre-
rpauvs BCei aNeKTPOHHON CUCTEMBI B OJIHOM KpycTanne (Hanpumep, B
cnyvae MK TaKkoi ynun o6begUHRET NPoLEeccop, NaMATb U T 4 ) Komno-
HEHTbl 3TUX CUCTEM pazpabarbiBaloTCA OTAENLHO U XPaHATCH B BUAe
¢ahinoB napaMeTpuanpyembix Moayneih OKkoH4YaTenbHas CTPyKTypa
SOC-M1UKPOCXeMbl BIMONHAETCH Ha §a3e aTUX «BUPTyafbHbIX KOMMO-
HEHTOB» C NOMOLLbIO MPOrpaMM cUCTeM aBToMaTuaal MPoexTMpPoBa-
Hua (CAMP) 2neKkTpOHHBLIX ycTpolcTe EDA (Electronic Design
Automation) Bnarogaps craHfaptiaaynv B 0fHO LeNoe MOXHO 05be-
OVHATb «<BUPTYANbHLIE KOMMOHEHTbI» OT Pa3HbiX paspaboTyKoB

Kak n3BeCTHO, Npu BuiGope aneMenTHON Baabl cUcTeM 0BpaboTkn
CcUrHanoB oBbiyHO PYKOBOACTBYIOTCA CNeAYIOLLMMI KpUTEPUAMKU cTOOpa

— BuicTpoaencTeve,

— noruvyeckas eMKoCTb, AOCTaTOYHas AN peannaaunv anropuTMa,

— CXEMOTEeXHWYECKUE 1 KOHCTPYKTUBHLIe napaMeTpsl MAWC, Ha-
AeXHOCTb, paboynii AManasaoH TeMnepaTyp, CTOMKOCTb K MOHU3UPYIO-
LM U3NYHEHWUAM KU T N,

— CTOUMOCTL BRafleHust CpecTBamu paspaboTku, BKIIOHAIOLLAA Kak
CTOUMOCTb NPOrpaMMHoro obecnedeHnsn, Tak U Hanu4ue 1 CTOUMOCTL
annaparHbiX CpeacTB oTaasky,

— CTOMMOCTL 0BOPYAOBAHWVA ANA MporpaMmupoBanua MIKUC uau
KoHpUrypauvoHHsix N3Y,

— HaNWuMe MeTOANYECKON U TEXHUYECKOA MOANEPXKN,;

— HanV4re 1 HaLeXHOCTL POCCURCKUX MOCTAaBLLWKOB,

— CTOMMOCTb MUKPOCXEM

B AaHHOM KHUIe paccMaTpUBaIOTCH BOMPOCHI NPOeKTUPOBAaHUA yCT-
policTB 06paboTki MHbopMauuu Ha 6ase MAANC pupMol «Altera»

dupMa «Altera Corporation» (101 Innovation Drive, San Jose, CA
05134, USA, www.altera com) Gbina ocHoBaHa B wioHe 1983 roga. B na-
crositiee BpeMs High-end npogyKToM aTomn hupMbl SIBNSIETCH CEMeACT-
B0 APEX20K

KpoMe TOro, «Alteras Bunyckaer CPLD cemeiicte MAX3000,
MAX7000, MAX9000 (ycTapeBiune cepui CnelanbHo He YNOMUHaIoT-
c5), FPGA cemeiicTa FLEX10K, FLEX8000, FLEX6000.

JononnurentHbiM $akTopom npuy BuiGope NAIUC «Altera» sBnreTcs
Hann41e AOCTaTONHO pasBnTbIx BecnnarHuiX Bepcuit CANF B Tabnuye
B 1 npuBefieHb! OCHOBHblE XapakTepucTukM naketa MAX+ PLUS Il
BASELINE ver 9 3 dupMbi «Altera», KOTOPbIA MOXHO BecnnaTHe «cka-
YyaTb» C caiTa Uu nony4ntb Ha CD «Altera Digital Library», Ha KOTOpOM
COAEPXUTCH TAKXKE U NOAHLIA HaBoP AOKYMEHTaUUKN NO apXUTeKType U
npuMenexuio NUC

Tabnnua B.1. OcHOBHbIE XapaKTepUCTHKN NakeTa
MAX+PLUS || BASELINE ver. 9.3

EPF10K10, EPF10K10A, EPF10K20, EPF10K30,
EPF10K30A, EPF10K30E (o 30000 5KBMBANEHTHbIX BEH-
unei), EPM9320, EPM9320A, EPF8452A, EPFB282A,
MAX7000, FLEX 5000, MAX 5000, MAX 30004, Classic

Mopsepx1BacMule YCTPORCTBA

Cxemuwili 8op, Nopsepxka AHDL, cpenctsa untepdeiica
¢ CAMP TpeTbix GUpM, TONONOrM4ECKUil pefakTop, He-
papxvyeckan CTPYKTypa NpoeKTa, Haakdue Gubanotexn
napaMeTpHaupyemMsix Mosyned

CpeqcTsa 0nmMcaHra npoexTa

Jlorvyeckuii CHHTES W TpaccMpoBKa, agToMaruieckoe of-
HapyxeHne olnBoK, Nofepxka MeradyHKumi no npo-
rpammam MegaCore u AMPP

CpeacTsa KOMIMNAUWK npoeKTa

BpeMerHoii aHanu3, QyHKUMoHa/IbHOE N BpeMeHHoe Mo-
[envposaHue, aHaIM3 CUTHA08, BOSMOXHOCTL UCNOfb-
308aHMA MpOrpaMM MoAeAnposaHna (cHMynaTopos)
TPETbUX HUPM

Cpe/icT8a Bepudrkauum npoekTa

Kpome Toro, MJTUC dUpMul «Altera» BbifyCKaloTCH C BO3IMOXHOCTLIO
NPOrpamMM1MpOBaHIA B CUCTEME HenocPeCTBeHHO Ha nnate [lnAa npo-
rpaMMUPOBaHMA W 3arpyaki KOHGUIypauuu yeTpoicTs onyGnukoBana
cxema aarpyaouHoro kaGens ByteBlaster u ByteBlasteMV Cnenyer oT-
METUTb, HTO HOBbIe KoHDUrypaumontsle M3Y EPC2 noasonaioT ocylle-
CTBAATL NPOrpaMMUpOBaHNE C NOMOLLBIO 3TOr0 YCTPOACTBA, TEM
caMbiM OTRAAAeT HyXAa B NporpamMmarope, HTO CTeCTBEeHHO CHUXaeT
CTOMMOGTb BAAAEHWUA TEXHONOTUEH

MNAKNC dUpMbi «Alteras BeinyCKaIOTCA B KOMMEPYECKOM U UHAYCTPpU-
anbHOM guanasoHe TeMnepaTyp
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1.1. CEMEHCTBO MAX3000

NeroM 1999 rofia Ha pbiHke cTanu gocTynHol MNJIAC cemeiicTea
MAX3000. Ux apxutextypa 6nu3ka K apxuTexTyps cemencTBa
MAX7000, ogHako UMeeTcs psag HeBonblwux otnuunizc B Ta6auue 1.1
npyBeeHL! OCHOBHLIE NapameTpbt MTUC

Tabnuua 1.1, OcHoBHbie NapameTpu: MINC

EPM3032A| EPM3064A | EPM3128A | EPM3256A

ggm:;aq eMKOCT, IKAUBANGHTHBX | o 1250 2500 5000
Yucno maxposyeex 32 64 128 256
Yucno noruyecknx 6nokos 2 4 8 16

:I:;::;) :::;:g:mupyemux nonb3oaa- 34 & % 158
;aﬁzm E.atcit;mpaneuuﬂ carmanal o 45 5 6

Eﬂm:uyr:;:?ﬁx {ﬂglﬁanbuoro TaKTo- 30 30 39 37
| 18 | o | w0 |
m’;g‘::a,’c‘:f’["Mﬂﬁﬁa"m" TKTOSER\ q923 | 1923 | 1818 | 1563

Mukpocxembl cemelicTea MAX3000 BeinoaHens no KMOIM EPROM
TexHonorku, Npy cobniofleHnn TeXHoNornyecknx Hopm 0 35 MKM, 4TO
NO3BONUAC CYLLECTBEHHO YABLIEBUTL UX MO CPABHEHNIO C CEMENCTEOM
MAX7000S Bce NMUC MAX3000 nopnepxveaioT TEXHONOMMIO NPOrpam-

MUpOBaHKA B cUcTeMB (ISP, In-system programmability) v nepudepuii-
HOro ckaHupoBaHua (boundary scan) B cOOTBETCTBUKM CO CTaHAAPTOM
IEEE Std 1149.1 JTAG. DnemeHTHl Beoda-BriBoaa (2BB) neaponaioT pa-
GoTarb B cucTeMax ¢ ypoBHAMM curHanos 58, 3.3B, 2.5B. MaTpuua co-
efluHeHWi nMeeT HenpepLIBHYIO CTPYKTYRY, YTO NO3BONAET peanuaoearb
BReMS 3a/lepXki pacnpoCcTpaHeHus curHana Ao 4.5 xe. MNAKMC MAX3000
UMEIOT BOBMOXHOCTb aNNapaTHOi SMyNALWK BLIXOA0BE C OTKPbLITHIM Kon-
nextopom {(open — drains pin) U yA0BNeTBOPAIOT TPeboBaHUAM CTaHaap-
Ta PCl. iMeeTcs BOIMOXHOCTb MHAMBUAYANLKOrO NPOrpaMMUpoBaHns
uenel cGpoca, YCTaHOBKHM U TakTUPOBaHWA TPUITepoB, EXOAALLVX B MaK-
posiveiky MpegycMmoTpeH pexum NOHUXeHHOro 3HepronoTpebnerns
MporpaMMUpyeMeiid NOrvieckUi pacluvpurent NesBonAeT peanuaopaTth
Ha 0HOK MaKkposyeiike PyHKUWK A0 32 NnepeMeHHbIX. MMeeTcA BO3MOX-
HOCTb 3aJaHus B1UTa cekpeTHOCTH {security bit) AnA 3atlUTbl OT HecaHk-
LIMOKNPOBAHHON O TUpaXPoBaHUA pa3paboTku

Peanuzauusa ¢pyHKUMK NPOrpamMmMupoBaHiA B cucTeMe NoAJAePxuBa-
eTcA ¢ UICNONb30BaHUEM CTaHAaPTHLIX CPELCTB 3arpyaku, Takux, Kak
ByteBlasterMV, BitBlaster, MasterBlaster, a Takke nogaepxueaercs
dopmat JAM

MIKUC MAX3000 BuinyckaioTcs B KopRycax ot 44 f,0 208 BbIBO/0B

Ha Puc.1.1 npeacraeneHa ¢pyHkyoHanbHasn cxema MNMUC cemeii-
crea MAX3000

OCHOBHbIMKM 3nemMeHTaMu cTPyKTypsl MAWC cemedcTsa MAX3000
ABNAIOTCH

— noruyeckue 6noku (NB) (LAB, Logic array bfocks),

-— Makposyeiku (MS) (macrocells),

Puc. 1.1. ®yHkymnoHanbHan cxema NJIUC cemeitctea MAX3000

INPUT/GCLK1 o

INPUT/CE2/GCLK2 o

INPUT/OE1 o
0—4[:;\
q
]
4
INPUT/GCLRN -
PaspelweHuve Bbixoaa

4.161/0 o

t

't

[
4 161/0 o

1!

Paspelwenne Bbixoga

4.,161/0

IR

PIA

4,161/0

RIRE
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— norvdeckve paclMpuTenn {(expanders) (Napannenbublii (paraliel)
u pasgensieMsidi (shareble));

— NporpaMMupyemas MaTpuua coefimnermi (MMC) (Programmable
interconhect array, PIA);

— aneMeHTHl BBOAa-BbiBoAa (2BB)(I/O control block)

NAUC cemeicTea MAX3000 umeloT yeTbipe BblBoAa, 3aKpeneHHbIX
3a rnoGanbHbiMU Uenamu (dedicated inputs) 310 rnobGanbhble Leni
CMHXPOHWU3aLMK CBROCA U YCTAHOBKW B TRETLE COCTOAHUE KaXAoH Mak-
posueikn Kpome TOro, 3T BuIBOALI MOXHO UCMONb3OBATL Kak BXOAb!
WAK BLIXOLb MONL30BATENRA ANS “GLICTPLIX” CUrHanos, oGpabarbiBae-
Muix B MNC,

Kak BugHo U3 Pro.1.1 B oGcHoBe apxuTekTypsl MINC ceMeicTBa
MAX3000 nexar noruueckue 6a0ku, cocToswme U3 16 Makposyeek
Kaxabit Sloruyeckue 610kU COSAVHAIOTCA C MOMOLLBIO MPOrpaMMupy-
Mot MaTpuLbl coeauHennid Kaxablii noryeckni 6nok uMeet 36 Bxo-
ace c MMC.

Ha Puo 1.2 npusefeHa CTpYKTYpHanA cxema Makposyedku NJINC ce-
MmeitcTBa MAX3000

M MJIMC cemeiicTaa MAX3000 cOCTOMT U3 TpeX OCHOBHBIX Y3NoB

— nokanbHo NporpaMMupyemMoii Marpuusl (LAB local array),

— MaTpuLl pacripeseneHus TepMoB (product-term select matrix),

— nporpamMmM1pyeMoro perucTtpa (Programmable register)

KOoMOBWHaUMOHHBIE hYHKUWNU peanusyloTCs Ha NoKanbHOM nporpam-
MUPYEMO MaTpuvLe U MaTpuie pacnpefleIeHna TePMOB, No3BONAIo-
el 06beAUHATL NOFUYECKUe NponaBeeHus nubo no WK (CR), nubo
no nckioNaeteMy MK (XOR) KpoMe Toro, Matpyua pacnpeaeneHus
TEPMOB MO3BONAET CKOMMYTUPOBATL LIeMNK yrpasseHus TpurrepoM M4

PeX1UM TaKTUpOBaHUs U KOHGUIypauua Tpurrepa BuiGupatoTcs aBro-
MaTuyeCK1 BO Bpema CUHTeaa npoexTa B CANP MAX+PLUS Il B 3aBucu-
MOCTU OT BbIGPaKHOro pa3paboTyMKOM TUMa TpUrrepa npu onucaiu
npoexTa

B NNAC cemeincTaa MAX3000 AocTyrnHO 2 MoGanbHblX TaKTOBbIX CUrHa-
na, YTO NO3BONAET MPOEKTUPOBATbL CXEMbl C LBYX(Pa3HON CUHXpOHU3aLVen

Ans peanuaayun nornyeckux GyHKLMA GonNbIOro Yucna nepeMer-
HbIX UCNONL3YIOTCA NOrUYeCKUe pacluMpurent

Puo. 1.3. Paspannamblit 10rM4aokunia paowmputenb

. llorvka
MaKpOsHeKu

Martprua
pacnpeneneHnsa
TEepMOB

Slelele

|

s

 Noruka
MaKposye#ku

Matpuua
pecnpeneneHns
TepMOoB

T

36 16
CWrHancs pasfennembix
nmc pacwupurene

PaapenseMslii noruyeckuii pacwvpurens (Pno.1.3) noasonset pe-
ann30BaTh NOrUYecKyIo GyHKUHUIO C BONbWWM YUCNOM BXOLOB, MO3BO-
nas obbeauHUTs M8, BXoasiuMe B cocTaB ofnoro J16. TakuM oGpaiom,
pasfenAemolil paclwpuTens GOpMUPYET TEPM, UHBEPCHOE 3HaYeHUe
KOTOpOro nepefaeTca MaTpuuei pacnpefeneHus TepMOB B NOKanbHY!o
MPOFPaMMUPYEMYI0 MaTpULLY U MOXET GbiTb UCNONIb3OBAHO B nio6oi
M$l ganHoro B Kak sUAHO U3 Puc.1.3, nmetotca 36 curHanos no-
KansHoit MMC, a Takxke 16 UHBEPCHLIX CUIHANO0B C pasfenAeMbiX Noru-
YecKUX pacliMpuTenei, 4To nosBonseT B npefdenax oAHOro JB
peannaoBartb (pyHKuMIO A0 52 TepMOB panra 1

Puc. 1.2. CTpyKTypHas oxema mMakposuaiiki NNIMC cemeitotaa MAX3000

nMmc
noGanbHbid  TnoGanbHbliA
™) cUrHan curHan
L/ cbpoca  CUHXpOHU3aUUW
: MapannenbHbii
™ pacwupurens 2
L/
D D>
=
98 g Uenb
D— EQ S| 2 obxofa |-¢» KIBB
526 PRN peructpa
Dgds): o™ ol
8 Clock/ ]
D— Enable
T Select [—1ENA _I
Clear J, CLRN
Select vee _I
[ X N 4 *e e J
36 _j :} KNMC

CUrHanoB
nMc

PazpensieMbld
pacwuputens
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Puc. 1.4. NapannensHbtit noruseckuil paclunpurens

or
npeasiaywen
MH
robe S T — . .
D__ PRESET
=3
D —
S22 . florvka
D_ e%’z.g . « 0 Makposueiku
Gao|e
=c* o
s CLOCK
D- CLEAR
D__ PRESET
=3
D.: l
g' % 3 — L Slorvka
& 2Z31, o Makposaueliki
525 e -
= 5 L o
g CLOCK
D_ CLEAR
= A
%o oe see K
cnepylowei
36 16 M5
cur{anoe pa3nensemeix
nMmc pacwvputenei
Napannenskbld norvueckui pacwuputens (Puc. 1.4), nossonser Puc. 1.6. BnemeHT seona-eisoge
ucnonb3osath NokasnbHble MaTpULsl CMexHEIX MSA ans peanuaaymu
bYHKUMA, B KOTOPbIE BXOAAT Gonee 5 TepMoe OpHa uenovka napan- EP
nensHbIX pacWupnTeneil Moxer eknouats 1o 4 M, peanuays dysk- -
umnio 20 TepMoB KoMnunatop cucremsl MAX+PLUS II nopaepxueaer [
paamMetlieHne no 3-x HaGopoe He Gonee uem rno 5 napannensHbix —E
pacwuputenei. L~
Ha Puc.1.5 npusesnena ctpykrypa nporpaMMupyemMoi Matpusl _E[\ 5 6
" TnoGanbHeix
coefiuHeHuin | L cUrHanoB
Puc. 1.5. Ctpyxtypa NIMC NNIUC cemeiictaa MAX3000 PIA _E} paspeuieHs
E —— | oe E ]
: *
: b-— | o0 E . K N6 E
H l— . ﬁ
: —
5 MynbTuUnnexcop
: ~— paspellenus
; l_ ebixoda
- [ it T
Curnanst K ApYrM BbigoaaM l _L
nMc
vee " |lg oD
HaNMC sbtBoAATCH CUFHANLE OT BCEX BO3MOXHBIX WUCTOMHUKOE DBB,
curHanos o6partHoii cesian fB, CNeUNanManpoBaHHbIX BbidENE HHLIX BLi- OrmA
Bojoe. B npouecce MPOrpaMMnpPoOBaHAURA TONLKO HEOBXOAUMbIe CUMHa- BbIXO OTKDLITHIA KOMNEKTO
net “3asoaaTtes” Ha kaxaulit N6 Ha Puc 1.5 npueejeHa cTpyKTypHas A OTKD P
cxeMa hopMMpoBanug curnanos S5 y""““‘”:’;‘;g;ﬁgﬁgm’g
KnNMC

10
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Ha Puc 1.6 npuseaeHa cxema sfnemeHTa saoaa-euisona NJIKC ce-
MeiicTea MAX3000. 3BB no3sonseT opraHusosaTtk pexXumel paboTel ©

3HAuEHUA BPEMEHHSIX NapaMeTpoB NpuBeaeks 8 Tabauue 1.2
Ta6nuua 1.2. BpeMennbie napameTpet nopra JTAG

OTKPLITHIM KONNGKTOPOM W TRETLMM COCTOAHUEM
- 3HaveHne
NAUC comeiicTea MAX3000 NONHOCTLIO NOAASRXKUBAIOT BO3IMOX O6osnauenne Napawerp
HOCTbL NPOrPaMMUpOBaHNUA B CUCTEME B COOTBETCTBUK CO CTAHAAPTOM Min | Max
|EEE Std 1149.1 — 1990 (JTAG) ¢ Mcnonb3oBaHueM COOTBETCTBYIOWNX " o — 100
MHCTPYMEHTANLHLIX CPeACTE. MOBLILUSHHO® HANPAXEHUS NPOFPaMMK- el epuon curkana TCK, [uc
poBanug GOPMUPYSTCH CNeLUann3UPOBaHHLIMIY CXeMAaMK, BXOAAWIMMK ticn JlnMTensHOCTS eanHNIHOrO YpoBHa curtana TCK, [Hel 50 -
B coctas [JIUC comeiicTea MAX3000, 13 Hanpaxexua nuTadna 3 3 B
Bo BpOMS fIPOrPAMMUPOBAHKS B CUCTEME BXOAb U Buixoabl FIJTIUC Ha- Liet JiAnTensHoGTL Hynesoro ypoBKs curHana TCK, [e] 0 -
XOLATCA B TPETHEM COCTOSHUW U “cnerka” NOATAHYTLE K HANPAXeHMIO sy Bpewn ycTaHoanedms nopra JTAG, [c] 20 -
nuTanua CoNPOTUBNEHUA BHYTPEHHUX NOATAMKUBAIOWIVX PE3UCTOPOB
nopsaka 50 kOm. Ha Puc. 1.7 NpuBeaeHsl BpeMeHHbIE AUarpamMe Lpn AmrencrocTs curkana JTAG s -
nporpammuposanms FJINC cemeitctea MAX3000 yepes nopt JTAG 3alepKKa PACTPOCTPAHEHIS CATHANA OTHOCHTENEHO Tak-
tirco — 25
1aJTAG, [Hc]
Puc. 1.7. BpemeHHble AuarpaMmbl NporpaMmMUpoBalug
NJNIUC cemeitictea MAX3000 yepes3 nopt JTAG t 3afepxka nepexofa curiana JTAG na TpeTsero coctos-1 25
IPEX HiR, JHc]
!
T™MS X X X Loz ?ﬁepxxa nepexopa curkana JTAG 8 TpeTbe cocToskme, | | oz
DI X X tissu BpeMs YCTAHOBKA PervicTpa 3axsara, [He] 20 —
ticp Ysw JIMTanbHOCTb cHrHaNa Ha BXOAE PErMCTpa 3axBara, [Hc] 45 -
tupsu tyPH
LCH_| e, t JafiepxKa 0BHOBREHMS CUTHANA B PErMCTPe 3aXBaTaoT-| o5
r J5C0 HOCMTENBHO TaKTa, [He]
TCK —
1JPZX tJPco { 1PXzZ t, JafiepxKa Nepexoda curHana perucTpa 3axgaraua 1pete- | 2%
DX 8o cOCTORHUS, [He]
TDO * \
' t 3a/1epXKa Nepexoaa CHrHaNa perucTpa 3axsataB TpeTee | 25
i Lssy i 1USH — cocToRHMe, [He]
Saxear X X )( X Bpemennan Mogens [/INC cemeiicTea MAX3000A npuBeneHa Ha
tysZX tisco| | tysxz Puc 1.8
MINC cemeirctea MAX3000A umeloT Npeackasyamylo 3a4epXKy pac-
YnpasneHue ( ) TIPOCTPAHEHMA CMIHANA, NOATOMY Pe3y/ikTaTkl BpemMeHHOro Moje/ipoBsa-
HuA B CAMNP MAX+PLUS |l NONHOCTHIO 3A@KBaTHbLI NOBEASHWIO POaNnbHOR
CXeMbl, B oT4me oT FJIUC, BLINONHEHHLIX no SRAM TexHonorim
B Ta6nuue 1.3 npuseAeHO onucaHue NapaMeTpoB BPeMeHHOW Mo-
aenw ans MIUC cemeiicTea MAX3000A ¢ 6eicTpoaeiicTamem —4 1 -10

Puc. 1.8. BpemesHaa moaens NNNUC cemeiictea MAX3000A

[{{e]
P
1t tatos [ sy o1
| , 1 , 1H on3 o
[ IPEXP tre [T fx *
—» 1P | tap ttCUq tZ2x1
» RD 1zx2
tcomB t
o UWAC 6
tic
o 1EN
1 s 10
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MMABA 1. SNEMEHTHAS BA3A

Tabnuya 1.3. NapameTpei Bpementoi Mopenu NIHC MAX3000A (ece BpeMeHa BHc)

Juavenne
Obo3anavenve Napamerp -4 -10

Min | Max | Min | Max
tw 3a/iepxxa Ha Bxo/ie 1 BExogHoM Gydepe 0.3 06
tio 3aflepxka Ha ABYHANPABIEHHOM BYIBOAE W BXOAHOM bygpepe 03 06
lsexp 3aziepxxa passenaemoro pacwuputens 19 49
trexp 3ajepxxa napanentoro pacWuputena 05 1t
tp 3agepxa B NOKBNLHOMN nporpammupyemMod Matpute 1 19 50
fuc 3asiepxxa ynpeensiotero CHrHana Tpurrepa B NOKAMLHON NpOrpaMmm1pyeMod matpiue Y 18 46
tioe BHyTpenHsn sagepxka CUrHBNa paapeteqys 00 00
toos 3anepxxa curiana or BuiXoqHoro Gydepa 4o BuBopa, Veoio= 3.3 B, slew rate = off 03 07
tonz 3anepxxa curana ot BbiXogHoTo Gydepa 10 BLiBoga, Vecio=2 5B, slew rate = off 08 12
toos 3anepxka curHana or BLX0AHCr0 Bypepa 10 BLBOZA, Slew rate = on 53 57
toxs Safepxxa curHena g BHIXOAHOM Gy(epe nocne ciriana Pa3pelLieHmn Boixo/a, Voeo = 3.3 B, slew rate = off 40 50
tre 3anepxxa cHrHena g BLIX04HOM Gydepe nocne curnana Paspewienms BLx0a, Veeio=2 5 B, slew rate = off 45 55
taxs Sa/lepxKa cUrHBna B BRXOHOM Gydepe nocne curvana Pa3pewenus suixoga, slew rate = on 80 100
tz 3a/epxxa curuana g BuXOAHOM Gydepe nocne curHana 3anPetLeHmn BLxoa 40 50

tsy Bpems yctanogky PBIHCTpa t4 17

ty Bpems ynepxarust curiana ra paruerpe 08 38
tap Pervcrposan sanepxsa 12 28
tcoms KomGunalonnas 3ajlepxka 13 20
tic 3aBpXKa USMEHEHUA CurHana OTHOCHTEALHO TAKTOBOrO MMRYNbCa 19 46
ten 3azepxxa paspetuenn peructpa 18 46
toros 3anepxka moGanbHBX YNPaangiotLux Curenos 10 18
tore Bpama npaycTaHoekn pernctpa M§ 23 52
toan Bpewmn c6poca perucTpa MA 23 52
thua Sanepxxa MMC 07 17
tiea, 3a1epXxa 3a cHeT Pexvma NOHWUKEHHOTO NoTpeGneHns 12 100

B Ta6auue 1.4 npHUsefeHsl AMHaMUYecKue napametpet MJIUC ce-
Me#cTea MAX3000A.
Tabnuya 1.4. AuHamuveckue Napametpul NJIUC (apemensbie napameTpul
HC, YacToTsl 8 ML)

Puc 1.9 u 1,10 MANOCTPHDYIOT 3aAepXKU CUrHanos g nne
MAX3000A 8 3asucumocty OT pexuMa paGoTui [JINC, Ha Puc 1.10
1.11 gantencHocTy fnepeanero 1 sanHero gbpoHTos s M tr cOOTBOTCT-
BEHHO PaBHL 2 He,

[ 250 | Ji250]

3Havenne Puc. 1.9. 3agepxiu s NJIKC MAX3000A
06o3na- Napa ) 10
YeHue Pametp
M |Max| Min | Max N

lep: | 3anepxka BXOA ~— KOMGMHATOPHIA BLiXog, 45 100 Bxon

teoz | Jaiepxa Bxop — PernCTPosbiit Beixos 45 100 o

tsu | BpemA ycranoskn rNOGANLHOr 0 CMHXpOCHrHana 30 66

Bxoa-sbixon [
ty Bpems ynepxanus TNOBANLHOTC CUHXPOCHIHama 00 00
tco: | Sanepxka rmobansHoro CHHXDOCHTHANA 0 BLiXOAA 101281059 I.ﬂ“._{
o JdnmTensHocTe Bwcokoro YPOBHR rNOO&NLHOTO CUHXpO- 20 40 3anepxxa MG : X l
CUrhana t

o | AavraneHocTs Huskoro ¥PoeHA moBanbhoro cukxpocurvena | 2 40 —

Usu__ | Boews ycTaHOBKM cubxpocuriiana pmrrepa M 14 21 pasecAopXKa ’

Y| Bpems ylepxanus cuipocuriana TpUrTepa M4 08 34 pacimputenn lacp
tacor | 3anepxka cuHxpocHrHana TPUITBpa MA Ao Bhixaga 44 104 6Bx0.u ’

tew F})J::ﬂr;nbuocn BLICOKOTO YPOBHA CHHXpOCHTHANE TpwrTe- 20 40 "°“‘c;2:,“d trEXP

tact | fATencHocTs HBKoro yposre CHHpOCHTHAsA TPUTepa Mst | 2 0 40 namﬁﬁiﬂ’g}‘g f

Munnmansuas fontensrocrs Curvanos cbpoca u ycra- pacumpurens tcomp
leppw HOBKY TPHrTepa MA 20 20 Buixog !
tonr  { MUHUManbHLE NEPMO MoBankHoro cixpacHriana 52 1t2 KOMGMHaLMOHHO#M J l
cxXem

fonr Maxcumantras rnoGangas EHYTPEHHAR TakToBaR acTo- | 192 3 833 ¥ o0
tont_| MuttumansHii nepion crxpocariana TPUITepa M9 52 112 Buxon
facnr_| Maxcumansas sy Tpemsi raxosan 4acTora tpnrrepa MR [ 192 3 IEE

fwax | Makcumanoas TaKTOBasR yacToTa
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MABA 1. 9NIEMEHTHAS BA3A

Puc. 1.10. 3apepxxu 8 NJIKC MAX3000A

tR iIcH tcL tF

—

FnoGanbHbi
curHan N
CUHXPOHU3ALMU

| lalo

FnoGanbHbif _\._/——\__—

cUHXpOocUrHan
Ha perucTpe i su_|

LanHble X (

Bxog — |

N
tio

Takt
Ha MMC tpia

N B/ BN VA N

tic

TakrsJIb

TecT
perncTpa tsy tH |

X

tRD | piA

AaHHbie NE X

| tcm{

. 1PRE |

| tpta

JaHHble
Ha MMC

too | | too |

Buixon X
1

OTNMYMTENLHOM 0COBAHKOCTLIO apxTekTypsl IJTMC FLEX6000 sB-
nseTca TexHonorua OptiFLEX, npeacTasnesyan Ha Pue.1.11

Puc. 1.11. Texnonorua OptiFLEX
ocooOoOoOoOoOoCcCCcOO0OO0cOOOOoo

288
-

|
|
: e
|
|

goooooOoocoOococoOOoOOofoOOCOoOO0aoco CTpOKVJ
v rMC
B8
CTon6ub
r™MC
amc

nE

Taxum 06pa3oM, Ml PACCMOTRENY OCHOBHLI® apXMTEXTYPHEI® 0CO-
GOHHOCTM U NPURUANLI nocTpoeHun MJIUC cemercTea MAX3000A
CrneayeT ewe pas 3aMeTUThk, YTO B KHWIe@ HAMEPeHHO He NpUBoANTCA
urdopmMauma 0 HasHauyeHNIK KOHTAKTOB 415 pas3fIuyHbIX KOPNycoB, No-
TPeBNAeMOii MOLLHOCTVA M T I DTO CBA3AHO C TeM, YTO AaHKana nHdop-
Maua nerxo AocTynHa xax Ha CD Altera Digital Library, Tax 1 B Internet

1.2, CEMEWCTBO FLEX6000

OTHOCWTONLHO HOBOE CemeitcTeo FIJIMC FLEX6000 noasrnoChk Ka
pbiHKE B KOHUE 1997 roga 1o cBOUM xapaxTepUCTHKaMm OHO ABNASTCA
NPOMEXyTOYHBIM Maxny cemeicTeamu FLEXBOOO u FLEX10K T/TUC
FLEX6000 swinyckawTca no TexHonorun 0 5 Mxm SRAM (FLEX6000A no
0 35 MxMm) C TpeMA CRoAMU MeTannuM3auui 1 o61a0al0T YAa4YHEIMK Xa-
paKkTepUCTUKaAMA LeHa-NPOU3BOAKUTONLHOCTE ANA PEANUsaunKs He
O4eHb CNOXHbIX anroputmos LIOC. B Ta6nuue 1.5 npuBeaoHbl OCHOB-
Hble xapakTepucTUky MNJINC FLEXB000.

Tabnuua 1.5. OcHoeHble xapakTepucTvku FLEX6000

B ocHoBe apxutekTypul OptiFLEX nexat norudeckue 6noku (N1B6)
{LABs, Logic array blocks), xaxaklit 13 XoTopbix 06beauHseT no 10 no-
riyeckux snemerTos (J13) (LEs, Logic elements) € NOMOULbIO NoXanb-
HOR MaTpulbl coeauHeHui OCoBeHROCTLI0 apXUTEKTYPL! OptiFLEX
ABNAGTCH TO, 4TO KaX[blit TOrMYECKUA SNOMEHT MOXET KOMMYTHUPO-
BATLCA KAK HA JIOKANbHYIO MaTpULly COeAUHOHWUIA COGCTBEHHOIO Noruye-
CcKoro 6noxa, Tax u cMexubix {Puc, 1.11), ToM caMbiM pacwnpaoTea
BO3MOXHOCTU ANA TPACCUPOBKY

Puc. 1.12. CTpyxtypa J1IB FLEX6000

| | Cipoxu ™MC | 11
| L E
iy

K cMeLlen- K CMeLeH-
HoMy 3BB HoMy J1B
unn 6 unu 288

I 10 JIE 1 T

mC Cron6eu 'MC

EPF6010| EPF6016| EPF6016A | EPFE024A
MaxcmaneHas norudeckas eMKOCTb 3kBUBa
JeHTHbX BEHTANGH 10000 | 16000 16000 24 000
YWcho ROrudecknx aneMeHTos 800 1320 1320 1860
Yucro norwieckux Gnoxos 80 132 132 196
Yucno NporpamMMmMpyeMix NoRL3IOBET enem
BBON0 160 204 204 215

Ha Puc.1.12 npusepeda cTpyktypa JIE MJIUC cemeicTea
FLEX6000. Kax suaHo ua Puc.1.12, J1b umeeTt yepenylowylocs CTPyK-
Typy (interleaved structure), o6LeAKHARA Ha NOXaNLHO| MaTRULE Coelun-
HeHui (JIMC) (lockal interconnect) curHansl ¢ AByX CMexkbix J1B
KpoMe Toro, curHans: ¢ J12 u JIMC Moryr koMMyTUPOBATLCA Ha CTPOKK
¥ cTONGBUL rotanbHoi MaTpuLLl coegureHuic (Row and column inter-
connect), XOTopble UMAIOT HENPEPLIBHYID CTRYXTYPY, obecneyusalo-
Y0 MUHUMASEHBIE 38420XKK
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[MABA 1. 9IEMEHTHAR GA3A

Puc, 1.13. CneunanusuposaKHblie CUrHaNL!
4

Beigeneuusie o
BXOLb!
LABCTAL1/ CLK1/ LABCTRL2 CLK2
SYNCLR SYNLOAD
- LE1
Puc. 1.14. Ctpyktypa 13 NJIUC cemeitcTea FLEX6000
Mepenoc  Kackaguposawnue
Datal _____| A
Datag Lt}gkb'lle} P carry Cascade PRN LE-OUT
Datad (LuTy | Chan Chain b a
CLRN
Labetrl1
Labetrl2 )] glfnge{
Cbpoc Logic
Labctrld \l
Labctrl4
T |
Bixop nepenoca Buixop,
KacxagupoBaH

Kaxpeiét 116 1 N3 ynpasnseTtcs BblaeneHHbiMK rnobankHuIMK ClArHa-
namu (Dedicated mputs), sensiowmmMiscs curHanamu cbpoca, yctanos-
KA W CliHxpoHmMaaLmun Tpurrepos N3 (Puc.1.13)

Ha Puc. 1.14 npusepena CTpykTypa J19 FUJINC cemeiicTaa
FLEXG000 B ocHose /13 nexur “eTbipexsxofioBan Tabnuua nepexonu-
posok (Tf1, LUT, Look-up Table) Kpome TOro, B cocTas J13 sxoanAT uenu
YCKOPeHHOTO LienoyeyHoro nepexoca (Carry-in, carry-out) 1 xackagu-
poBaHua (cascade-In, cascade-out) Tpurrep 713 MoxeT 6hiTh CXOHDK-
TYPMPOBaH C NOMOWIBI0 NOMMKK cOPOCa-yCTaHOoBKM (clear/preset logic).
Ero TakTupoBaHuWe ocywiecTenneTcn O[HUM U3 CUrHanoe, BLIGKPAEMBbIX
norukoit TakTMpoBanua (clock selact) Mpwu HeoBXoOAUMOCTH, CHrHan ¢
Bbixoaa Tl MoxeT 6bITh Nnogax Ha BbIX0/, J13 B 060 TpUrrepa (register
bypass)

Ana oBecneyenns MuHUMansHo 3840pXxK NPK pean3aumm cnox-
HBIX aPUDMETUYECKIX DYHKLU, TaKuX, KaK CYeTYUKM, CYMMATOPHI, Bhi-
HMTATENU U T N., UCTIONL3YETCA OprankaaLns YCKOPEHHLIX LSNOYSYHBIX
nepeHocoe (carry chaln) mexay N3. Moruka YCKOPEHHLIX NepeHocos
asTomMaTUYeckn popmMupyeTca xomnunaTopom CAMNP MAX+PLUS I, unu
BRY4HYIO DK ONKUCaHUK NpoeKTa

Mpwn opranuzaunm uenoyeyHsix nepenocos nepsbiid J13 kaxaoro J16
HE BKNIO4AGTCH B L@N0YKY LIENOYEUHLIX NePEHOCOs, NOCKONLKY OH hop-
MUpyeT ynpaensiowme curians JI5 Bxog nepeoro J12 8 xaxaom J16 Mo-
XeT GeiTh UCNoAL3oBaK ANA $OopMUPOBaHWS cUrHanos CHHXPOHHOMK
3arpysku unv cBpoca cyeTumuxoe, KCNONLIYIoUMX LeNoYeyHbIN nepeHoc

14

Lienoyka nepenocos, Anuuree yeM 9 /13 aBTOMATUNOCKH dbopmupy-
€Tcq nyTeM obveAnHeHUn Heckonbkux J1I6 BMecTe, NpyuyeM nepenoc
$OpMUpyeTCR He B cocepHuit 1B, a 4Yepez 0AWH, TO 8CTh U3 YeTHOro B
HETHBLIA, M3 HeYeTHOrO J15 — B HeYyeTHbIR Hanpwmeg, nocnearuwi N1a e
nepeom J16 B pray dopmupyert nepeHoc Bo BTOPOW /19 B TpeThem JIB B
ToM xe pagy OTCI0Aa ACHO, YTO ANIMHA LIENOYKY NEepEeHOCOB HO MOXOT
GuiTh 6onbille, yem NONOBUHA paga

Ha Puc 1.15 npueegen NpuMep peanksauii NONHOTO CYMMaTOPa c
MCNONL30BAHNEM NOTUKN YCKOPEHHOTO NepeHoca. B aToM cnyyae TH
CKOHOUIYPUPOBanA TakuM 06pa3om, YTO 1Ba eo Bxona $opmMupyioT
GUrHan cymmsi, a 1Ba APYrux 8Xo4a — NepeHoc.

Mpw peanuaaumu MHOroBXO[OBEIX DYHKUMI UCNONL3YETCA pexum
xackaguposanua J13 (Puc. 1.16). TN cMexXHbix 12 POaNU3YIoT YacTUy-
Hele yHKUMK, a 3aTeM C NOMOLLLIO LieNel KackaguposaHus dopMupy-
€TCA BLIXOA PYHKLUUK MHOTUX NOpeMeHHLIX. JIOrKa KackaauposaHmA
CTponTCA IMGo no U (AND), nu6o no UMK (OR).

Flpus KackaarposaHuy No M BO3MOXHO MCNONL30BAHME PerucTpa no-
cnepnwero J13, npu kackaauposanuy no MU UCNONb30BAHWE PEMUCTPA
HEBO3MOXHO, NOCKONLKY UHBEPTOP UCNONLIYETCA ANg peanuaauum
anementa UNA

AHaNOMMYHO LENoYEYHLIM nepexocam, Npu kackagrupoBaHum o6Le-
AWHAIDTCA MO0 TOMLKO YeTHLIE, MU0 HeyeTHe J13. =
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Puc. 1.15. LlenoyeuHulit nepeHoC 8 cyMmaTope
Carry-in
— ; L1, s1
al LUT Register
b1 .
L Carry
Chain
LE2
1
s2
a2 | Register [T
as LUT
]_E Carry
Chain
l LE3
|
[ ]
[ ]
1
an LUT —* Register [T" sn
bn o
Carry
Chain
| LE n+1
—_—
LuT Register [~ Carry-out
Carry
Chain
LEn+2

Puc. 1.16 UnniocTprpyeT peanvaaluuio kackagupoBaHns o GyHk-
LMK 60NBLLIOFO YACNa NepemerKsix Tak, NpyU peanusaunm 16-paspaa-
HOro AewwudpaToOpa afapec 3a4epXku cocTasnset nopaaka 3 5 He

Kaxasiii J13 MJIUC moxeT 56Tk ckoHgpUrypuposaH Tpems cnocoba-
M (Puc. 1.17)

— HOpMaJlbHbI pexum (normal mode),

— apudpMeThyacKuit paxum (arithmetic mode),

— PexXUM cyeTdKKa (counter mode),

Puc. 1.17. Pexumsl xoHburypauuu N3

Carry-in Cascade-in
Datal __| LE-QUT
Data2 __| I A
b PRN
Q
Data3 Lut -
CLRN
Datad _..__l | ca
Cascade-out
Carry-in Cascade-in LE-QUT
A
PRN
Data1 D Q
Data2 LUT
-
CLRN
LUT Cascade-out
I Carry-out
Cafry-in LAB-stl ILAB-st
Cascade-in A
Datal (2 PR
Data?2 {2 LuT N Q LE-OUT
Data3 (data) . I GLAN
L Cascade-out Y
L1 LUT
Carry-out

HopmanbHbiit peXxum KCNoAL3YeTCA 4N peannsauum 0CHOBHbIX 110-
FUYECKUX GYHKUNA, KOMBUHAMOHHLIX CXeM, ABLtdpaTopos C Bonk-
LIKMM YMCNOM BXOA0B, KOria BO3MOXHOCTL KACKafHOro Hapauealna
No3soAAeT NONYYUTH BLIKMPLILL BO BPOMEHN

B HopMarnkHOM paxume TN nMeeT 4eThipe BXOAa, NCTOYHUKaMK KO-
TOPLIX ABNAIOTCA CUrKank ¢ JIMC 1 uenoyeyHkIe NepeHoch

Ap i MeTHYCKMii peXuM UCNONL3YETCA 418 peaniu3auni cymMaro-
poB, BLIYUTATENEA, HAKONMTENBH U KOMNaPaTOPOB B apupmMeTHYECKOM
pexume TN KOHPUIYPUPYETCH Kak [Be TPeXBXOAOBLIX TN onKa anqa
YHKLUIK TPex NepemMenKbIX, APYras — Curxana yCKoperHoro nepexoca

B pexume cyeTYMKa BO3MOXHA peannsauin ¢ NOMOoULbLI0 TN $yHK-
LMit paspeLleKmMa cyeTa, peBepca, CUHXPOHHEIX cOpoca 1 3arpyaku
LAKHbIX B cyaT4MK Kpome Toro, GopmMUpyIoTeA YCKOPEHHBIA NepeHoc
LR peannsaumu cMHXPOHHEIX CYETHHKOB C NOMOULLIO ABYX TDEXBXOAO-
ghix TT1, NOLoGHO apudMeTU4eCKMY pEXUMY

Kaxgeii J12 MmeeT BO3MOXHOCTL rnoGankHoi aCMHXPOKHOM| ycTa
HOBKM ¥ CHpOCa TPUITepa, 8 TAKXE IMY/IALMKA BHYTDEHHOMA LKL C Tpe-
MA COCTOAKURMM

Puc. 1.16. KackagrposaHue J19

Kackaguposanue no " U*

d(3 . 0) 1. LUT _l )_
LE2
a7 4) LuT
LE3
[ ]
[ ]
d{(4n-1) 4(n-1)] L, LUT .
LEn+1

Kackaguposarue no ‘WA

A3 O) s Lur —D
LE2
——]
A7 A Lt _I:D
LE3
.
- |
dftan-1) an-11 LT R

LEn+1
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11 Ctpokn 'MC

Puc. 1.18, KcmmyTaums J19 Ha MaTPULL CCeauHeHnA

K cmellen-
Homy JIB

EEE

I
NMC

20
LET "ili‘ }K CMeJI:l].IgH-
LES 1 12 HOMY
LE6
. LE10
Cron6el, F'MC

Ha Puc. 1.18 npusegena cxema xommyTauun J16 1 13 Ha NOKaJIbHYIO
W rnoBarnbHyld MaTprLy coeaunennii CnegyeT 0TMETUTL, 4T0 TMC ume-
©T HANPEePLIBHYIO CTRYKTYPY, KAk N0 CTROKAM, TaK M NO CToNGuaM (T H
FastTrack Interconnect). Kax MoxHo BUAeTL 3 Puc.1.18, /13 uMmeloT
BO3MOXHOCTL KOMMYTaUKUK BXOA0B U BLIXO40B xakK Ha JIMC, Tax v Ha
FMC Kpome Toro, Ha f13 MoryT GuiTh ChHOPMUPOBaHLI MOGANLHLIS yn-
pasnsiole CUrHan.l, Takue, KAk BHYTPEHHSS TAKTOBAS YacToOTa, CUrHa-
net ackuxpoHHoro c6poca 1 ycTaHosx KaxAuv [IE koMMyTUpyeTcs Ha
age JIMC, TeM CaMbiM ynyu11as BOIMOXHOCTM Tpaccupoeki MJIAC

Ha Puc 1.19 npusegena cTpyKTypHas cXxema anemenTa BBOLA-Bbi-
Boaa (9BB)

Puc. 1.19. BnemeHT BBCAA-BbIBOAA

ke
PaspeLueHne
BLIXOAA

KnmC

Knmc L -

e

Koutponk cxopoctv
3BB

Puc. 1.20. BpeMeHHuIe AMarpaMmbl

KoHdurypauuu yepes ncpt JTAG

Kax MoxHo 3ameTuTs, 3BB nossonseT CXOMMYTHUPOBATh NAaHHKIO KaK
Ha rNoGaNbHLIE BNy, TaK 1 HA NOKANLHYIO MaTpULy CoeanrHennia, Yn-
pasnexre IBB oCYECTBNRETCA C NOMOLWBLI0 MoBansHoro ynpaensio-
wiero curHana paspelenms seixoga (Chip-Wide Qutput Enable) Kpome
TOrO, MOXHOQ 38[aTb PEXWUM NOHUXKEHHOR CKOPOCTH NEPEKNIYEHMS
BB (Slew Rate Control), 4To NO3BONRET CHU3UTL “3BON" OT BLICOKONR
CxOPOCTY NnepeKsioyenug, NPasga LeHol 3a0epxk SHe

MANC cemenctea FLEXE000 NoaaepXxmealoT BO3MOXHOCTb KOHOU-
rypauuu yepes nopT JTAG, BpeMennbie gnarpaMmbl NPYBEAEHbI Ha
Puc. 1.20.

BpoMeuuiie napameTpol XoHdurypauum no nopty JTAG nprBeneHb!
8 Tabnuue 1.6

Ha Puc. 1.21 npusegena spemerHas Moaens FLEX6000, a 8 Ta6-
nvue 1.7 —- 3nayeHus eo napameTpos
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Ta6nuua 1.6. Bpementivie NnapameTpe KoHGUrypaLuu no nopty JTAG
0O6caHa- Hayenne
teHue Mapamerp Min | Max
tep [ Mepuop curwana TCK, [Hc] 100 -
Len | [lnurenbHocTe eMnHMIHOM YpoBHA curana TCK, [Ho] 5 | —
Lo | uTensHocTs Hyneaoro yposks curkana TCK, [He] 5 | —
Lesu | Bpems yctanoeneHma nopra JTAG, fHc) 20| -
Lew | BadTensiocTs cnrvana JTAG 4| -
3ajepXxa pacnpOCTPAHEHNS cuUrHana OTHOCHTENLHO TaxTa JTAG, 95
LJPCO {HC] -
Lezx | apepxxa nepexoga curvana JTAG n3 TPeTLEro COCTOANMA, [He) - | 25
Lz | 3afiepxxa nepexoga curana JTAG B TpeTbe cOCTORHME, [Hc] -1 2
Ussu | Bped ycTaHoBKM pervcTpa 38x8ara, [He) 2~
st | [UMTENbHOCTS CUMHANA Ha BXORE PErnCTpa 3BXBAT, [He] 45 | ~
3afiepxxa OGHOBNEHUS CHTHANA B PErVICTPE 3aXBATA OTHOCHTENBHO
Lisco - | %
TaKTa, [Hc)
3agepxka Nepexoaa curHana perucTpa 3axeara U3 TpeTLEro cocTo-
Lisax - 13
AHVA, [HE)
Ja/lepxxa Nepexoaa curHana perucTpa 3BXBaTa B TPETHE COCTOR -
Lsa Hue, [Hc] ~ %




MABA 1. SNEMEHTHAA BA3A

Puc. 1.21. Bpemerrana moaens NJIKC FLEX6000

i trow e
Neperoc KackaguposaHue
o tREG_TO_OUT
P tCASC_TO_OUT
K ) ttCARHY_TO_OUT
tREG_TC_REG 15y DATA_TO_OUT
{CASC_TO_REG tH
tLocaL tCARRY_TO_REG | 1co
tDATA_TO_REG tcLR
tcoL [4
tc
1D CLR
|l 1LEGLOBAL |——
IREG_TO_CARRY 1REG_TO_CASC
tCARRY_TO_CARRY 1CASC TO CASC
tDATA TO_CARRY tCARRY TO_CASC
tDATA TO_CASC
JE
T } J
tDIN_D {LABCARRY t ABCASC
M IDINC [
MepeHoc KackagmpoBaHue
" toot
too2
t(t)os /O PIN
t XZ -
tzxe
t2G3
tiN
tIN_DELAY
288
Tabnuua 1.7. NapameTpbt BpeMerHON Moge/u
3HaveHve SHayeunne
g EPF6010A-1 (ans EPF6010A-1)
0Go3naveHre NapameTp (an [He) ) 06oanavelne NapameTp [He]
Min max Min max
3anepxxa Ha TN pas 06paTHOIA cBA3M Tprrrepa N3 3afepxxa curHana nepeHoca o1 BxoAa NepeHoca
f — -
RECTORES | g yenouxe riepeHoca 12 loanmv_To CARRY | 1o'auxona nepeoca 01
leascTorec | 330EPAKa B LIGNH KACKA MPOBAHUA RO aXoMA pervea | — 09 Ja/lepaa BbIXOAHOTO CHIHANA pErucTpa A0 BhiXoAa
tae To_caRay - 16
tcarry To R | 3amepXxaB tenu nepeHoca AC BXofa perucTpa - 09 nepexoca
tamorec | 3amepxka BXOAHLX AaHHLX 113 Ao perncTpa — 11 toata To camay | BaBepXKa BXOAHLX AaHHLX /13 Ao BuxOAA NepeHoca | — 21
leasc Toour | 3akepXka Ot BxOAa KackaMpoBaHua o ebixona /13 - 13 team . 3anepxka curHana nepeHoca oT BxoAa nepeHoca _ 10
¥.T0.CASC | 10 BLIXOAA KACKABMPOBAHKA
tcamay To our | 3adepxka o1 axo4a nepeHoca Ao Bhixoa J19 — 16
toar Toour | 3anepxKa BXOAHBX AaHHbX N3 A0 BLIXOAA - 17 trea_To_casc S:&%ﬁ:::g&""m CHrHana perucTpa 4O Bbixoga | 14
taec_ o our | 3anepxxa AaHHKX ¢ BLXOAA pefucTpa Ao BLxoRa 13 | — 04 P
SQAED)KKH CHrHana xaCkagupOoBanm1a 0T BXO4a kac- 05
tay Bpemd YCTaHOBKM perucTpa 09 - teasc_mo casc KAWpOBAHHS 10 BNXORA KACKATADOBAHIS -
Bpewms yAep aHui CUTHana Ha BXoAe perucTpa flo- £PXKa BXORHBIX AaHHIX /13 10 BBXOAA KACKAZH-
w Che NIOAYY CUHXPOHMIYNLCA 14 - toara_to_casc gganal-?m XORAKIK fakHeiX 113 0 BRXOAR KkaCKad - 11
teo 3afepX«a BUXOAHOTO CUTHana perueTpa oTHoCH- | _ 03 [LIMTENGHOCTL BLICOKOTO YPOBHS TAKTOBOTO CATHANA
TansHo TaKTa teH — 25 -
fotn 3anepxxa cGpoca pervctpa - 94 & LNUTENBHOCTb HU3KOTC YPOBHA TaKTOBOMO CUfHaNa 25 _
e 3agepXxa ynpasnAioLLEro CUrHana Ha perncTpe - 18 - perucTpa
to an Janepxxa CHrHaNa CUMXPOHHOTO CBpOCa MK 33| 18 ) 3afjepXKa cHrHana ot BbixOAHOTO Byepa Ao BbBO- | (9
- FPY3KM PETMCTPa B PeXMME cYeTdnKa oot 73, Vecio= 3.3 B, slew rate = off
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IMABA 1. 9JIEMEHTHAS BA3A

Tabnuua 1.7, Napametps BpemenHoA Mogeny (npoponxenue)

3Havenve 3Havenne
O6oana- (ans EPF6010A-1) 0603Ha- {(ans EPF6010A-1)
Yehue Mapametp [He] yehme Mapanerp [ne]
Min max Min max
3afiepXxa CHIHANA OT BLXOQHOTO Gydepa Jo swBoga, tco. | 3amepwxascronbue TMC — 12
ooz Vecio=2 5B, slew rate = off - 41
e ! Iono | 3anepxxa aanHsix ¢ BRAAREHHOrC BWBOAA 0 BYOJA N3 - 54
tops gﬁpﬁa CurHana or BuXopHOTo Gyiepa 20 Bx0La, Slew - 58 ton 3afiepxxa YNPABAIOLAX CUIHANOB C BLAENGHHOMD BwBOja| 43
=* {aosxogaNd
b 2%?:’;: g:rxr:)ana B BUXORHOM Bybapa Carvanasa-| - _ 14 3anepxxa chopmmposanHoro 8 MNJIAC ynpasnsiollierc cur- 2
Cai tieGLoBAL - 6
Hana ¢ Buxea N3 o BxoA0e apyrix N3
t 3afiepXKa curHans 8 swXCgHOM Bydepe nocne curkana _ 14 7
X | paspetueH¥s BLix08, Voo = 3 3 B, Slew rate = off Lascanny | 3aflepXka curhananepesoca 8 apyroi 6 - 0
; 3ajiepXKa CHIHana B BLXOAHOM GyPepe hoche chrHana B 36 laBcasc | 3a/epxKa curHana Kackanuposans 8 pyroi N6 -~ 1.3
22 | paspewenma BbiXOAA, Vocio = 2.5 B, slew rate = off t TecT08a7 3a0EPXXE PErUCTP — PErucTp - 376
treg 3afepXKa curHana 8 BHXOZHOM Gydepe Noche cirHana _ 53 ' Tecrosan sanepxKa perucTp - pervcTp yepea 4 13, 3 p- _
pa3peuleus Bbixosa, slew rate = on OPR | nan4 NIMC
e | 3aepxka cMrHana paspeleHid Boixoa - 05 ; Bpems YCTaHOBKY MOGANLHOTO CAHXPOCHTHANA Ha pervcT- . 21
ty 3a8epxxa cHrHanB B0 BXOHOM Gytepe - 36 MU | e 3
T 3a/epXxa curHana 80 BXOLHOM Gydbepe npu BBeACHAN g0~ _ 48 . Bpems yaepXaHusa JaHHLIX AnA rhoGansHoro CuHXpoCurHa- | 02
- NONHUTANbHOH 3aBPXKM " | nawa pervctpe N3
Yocw | 3anepxka/IMC - 07 3agepxka nORBAEHHA JaHHLX Ha BHXONA AT (NOBANGHOTO | 20
taow | 3anepxxa 8 CTpoke TMC - 29 OUTCO ! cuxpocurHana

Bpemene 3anepxex PacnpocTpanenns curiana no F'MC npusogaTtes ua pacyera “xynuero crnyqaa”

1.3. CEMENCTBO MAX7000

MJINC cemeirctaa MAX7000 sensioTcs nepsLIMK CPLD dupmel AL-
TERA, BHINONHEHHLIMI 110 TexHonorui N3Y ¢ BNEKTPUYOCKUM CTUPaHNEM
(EPROM) B Hacrosuiee Bpems BoiNyckaloTcs MAWC MAX7000,
MAX7000A, MAX7000B, MAX7000E, MAX7000S Cemeiictea MAX7000A
v MAX7000B paccy1TaHs Ha paoTy B CUCTeMax ¢ HanNPsXaHWeM NUTakunA
3 3 1 2.5 B cootseTcTBEHHO, MNINC MAXT000S ABNKETCH AaNbHEeRLW UM
paasuTHeM 5-BonbTosoro MAX7000, ¢ BOBMOXHOCTLIO nporpamMmMKupoBa-
Hist B cucTeme. B HacToswee Bpems s1o CEBMBICTBO, Noxalyi, asngeTcs
€ambiM nonynspHeiM CPLD y poccuitickux paspaboTumkos 1o CBS3aHO C
TeMm, 4to aAng pabotel ¢ MINC storo cemelictea He TpebyeTcs HUKakwX ce-
PLE3HLIX 3aTPAaT, NOCKoNbKY nakeT MAX+PLUS Il BASELINE NOAHOCTLIO
NOAABPXUBABT BCEX NPOACTABUTONSHA 500 cemeiicTea MNC, a na
NpOrpaMMUPOBAKIS U 3ar py3aku XOKOWUrypaLuy YCTPORCTB onyGnukoBaHa
cxema xabena ByteBlaster u ByteBlasteMV B Ta6nuue 1.8 npusenerb:
OCHOBHbI® XapakTepucTuxik MIUC comeiicTaa MAX7000S

Bece MNIUC MAX7000S NOAASPXUBAIOT TOXHONOTUIO NPOTPaMMUPO-
BaHWR B cucTeme (ISP, In-system programmability) u nepudepuiitoro
ckaHuposanusa (boundary scan) B COOTBOTCTBUM CO ctraHgaptom IEEE
Std 1149 1 JTAG 3nemerts BBOAA-BLIBOAa (IBB) noasonsior pabo-
TaTb B CUCTOMAX C YPOBHSMU CHrHanos 5B unu 3 3 B, Marpuua coegu-

Tabnuua 1.8, OcHoBHble XapaKTepHCTHKI ceMelicTBa MAX70008

HEHWA UMEOT HENPePLIBHYIO CTRYKTYDY, YTO NO3BONSET peanuaosath
BpemA 3afiepXKU pacnpoCTpaHoHU| CcurHana ao 5 we  MAUC
MAX7000$ umeloT BOIMOXHOCTL annapaTHoW 3MyNsUWK BLIXOA0B C OT-
KPLITLIM XOANEKTOROM (open — drains pin) 1 yAOBASTBOPRAIOT Tpeboga-
HUAM cTaKnapTa PCl KiMeeTcs BO3MOXHOCTb MHAWBUAYANLHOMO npo-
MPAMMUpOBAHUA  Leneid cOpoca, YCTAHOBXM M TAKTUPOBAaHWA
TPUTTEPOB, BXOAAWNX B MaKposueiKy FlpesyCMOTROH PeXHUM NoHM-
XEHHOro JHepronoTpebnerun MporpaMMupyeMbliii NOruyeckiil pac-
WHUPUTENE NO3BONAGT PEANM30BaTh Ha O HOK MaKPORYSHKE DYHKUMM
10 32 nepeMeHHblx MMeeTCs BOZMOXHOCTD 3ajaHus 6uTa CeKpeTHoC-
! (security bit) ANS 3aWUNTEI OT HECAKKLIMOHWPOBAKHOTO TUpaxupoBsa-
HUA paspaboTtku

B otnuume ot apxurekTypsi MAX7000 (puc. 1.22), NAKUC MAX7000S
(Puc. 1.23) ¥MeloT BO3MOXHOCTb MCRONL3OBAHUS ABYX mobankHbix
TaxKToBLIX CUrHanos

Ha Puc. 1.24 npueepena CTPYKTYPa MaKpOAYemlkn ROrUyeckoro
anementa FJINC MAX7000S. Kak MoxHO 3aMeTtuts, MSA MKUC
MAX7000 He otnuvaeTtca ot M MAX3000

Aranoruyso NAUC cemeiictea MAX3000, MNUC MAXT7000 uMeloT
BO3MOXHOCTL UCII0NE30BAKMUA NAPANNBLHOrO K PAILENAEMOro pac-
wupuTeneit, xotopble NoapoBHO ONUCaHL B naparpade 1 1

EPM70325 | EPM7064S | EPM7128S EPM7160S EPM71925 EPM72568
Jorieckan emxocTe, 3KBUBANAHTHLIX BeHTANEN 600 1250 2500 3200 3750 5000
Y1cno maxposdeek 32 64 128 160 182 256
HMCNO0 florieckux Gnokos 2 4 8 10 12 th
HUCNO nporpaMMIpYeMbiX NoNb3cBaTeNeM BLIBOROB 36 68 100 104 124 164
3aflepXxa pacnpoCTPaHEHMA curiana BAOA-BLXOA, tep, [HC] 5 5 6 6 75 75
Bpemn ycTaHoBKN MOBBALHOTG TaKTOBOTO curnana, tg,, (o} 29 29 34 34 41 39
3afiepXKa MoGaNbHOrO TakToBOr0 CHTHANA 40 BbXOAA, tegy, [HC] 25 25 25 25 30 30
Maxcumansha rnoGanbHas TexToBan YacToTa, fonr, [Mfu) 175 4 1754 147 1 1493 1250 1282
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MABA 1. 3IEMEHTHASA BA3A

INPUT/GCLK1 o

Puc. 1.22. Apxutektypa MAX7000

INPUT/GCLRn o
INPUT/OE1n o

INPUT/OE2n o

> | —»
- |
[ ] [ ]

B..16 o 8B | 8 .16
1/0 PINS «»— L« /O PINS
- |
->—i —
> Lo
L [ ]

8..16 9BB |, 8...16
1/0 PINS o] o |/OPINS
> |—o
w
Puc. 1.23. ApxiTexktypa MAX7000S

INPUT/GCLK1 o
INPUT/OE2/GCLK2 .
INPUT/OET o
l»—tz]ﬁ
Icl/
)
=
INPUT/GCLRn o . .
Pa3pelueHiie BLIXOAA I PaspelueHue BeIxoaa
-] | —
- -

6..16 o S 6..16
1I/O PINS «»— |-« |/O PINS
-] —o
PIA
-] |
-+ —

6..16 o . 6..16
1/O PINS «— -« I/0 PINS
> |
‘/N
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MMABA 1. S/IEMEHTHAS BA3A

Puc. 1.24. Ctpyxrypa makposaueiixu MAX7000

IMC
CnoGanbHblit
l_\— CcurHan
L CBpoc  CHHXpOHW3auMK
: MapannensHbii
paclwvpnTenp 2
K3BB
D D>
]
D38
So2 || K 3BB
g SE M PRN i
—D—2é8| o A
Q
& —] D
ENA _|
J, CLRN
= Vice
4' L N ] L N ) J J5
KNMC |
36 i B
curHanos
nMmc 16 curnanos ¢
pacwupurenei
Puc. 1.25. Bpemeruas mogens NIUC cemeitictea MAX7000
YHoE (1) j
— { tops
IN GLOB - ttSU tqoz (2)
H oD3 -
tPexp tRE M iz
tpia LD tCLR 171
]
TAC ™ COMB t203 (1)
tic
tEN
™ tsexe trIN (1) tio
Ha Pue. 1.25 npusepona BpeMerHan mogens MINC cemeiictea MAX7000, a B Tabnmuax 1.9 1 1.10 ee napamer (o]
Ta6auua 1.9. MapaMeTpel BpeMenHoit Mopenu MAX7000 (Bce BpeMena B He)

060- 3Havetne ana 06o- 3HaveHne ang
IHave- Napametp EPM701285-10 IHaye Napamerp EPM70128S-10
Hne Min Max HHe Min Max
by | 3anepxa Ha Bxoze M BXOLHOM Gydepe - 2 topa | 3a0epxKa curHana oT BoXOgHOTO Gydepa noBwBosa, slewrate=on | — 8

lo | 3anepxKa Ha jayHanpaBieHHOM BUBO/E 1 BXOfHOM 6ydepe - 2 3afepxka CATHENa 8 BLXonHOM Gyepe nocNe CATHENa paspe- _
toxt _ i 60
LueHnA BLIX0Da, Veeio=3.3 B, slew rate = off
tsexe | Bagepxka pasnenaemorc pactumpurena - 8
¢ 3azepxKa curhana B BLX0HOM Gydepe nochie crnana paspe-| 70
teexp | 3aji8pXxa napanensHoro pacumpuTens - 10 22 | wenna Buixoa, Veao=2.5 B, slew rate = off
lap | 3anepxKa B NOKANLHOM NpOTPBMMUPYEMOM MarphLe H - 60 o 3aAepXia CUTHBAA B BUXOJHOM By(bepe NoCNE CATHEN paape- _ 100
lae | SAAEPXKE YNDABIRIOLIErC CArHBNA TP Tepa B NOKBALHOM mpo-| 60 WeHws BYXOQa, Slew fate = on
| rpammnpyemoi Martpuue b Jajiepxxa CUrHBNA B BLIXOQHOM Gydepe nocne curHana aanpe- _ 60
Yoe | BHYTPeHHAA 3a/iepXKa CATHENA pagpeLeHIs - 30 Lieri7 Buixona
fop; | SAREPXKA CHTHENA OT BUXOBHOO By(hepa 40 BHBORA Voo = s su_| Bpewa ycratosi pericrpa 40 -
P |3.3B, slew fate = off - % | Bpema ysepxauna curuana Ha peructpe 40 -
o 3ajepxka curHana OT BWXOLHOTD Gydepa fo swmoga, _ 5 to | Peructposas aanepxia - 10
%2 IVoeig=2 5 B, slew rate = off toome | KoMBuHaunonHan aagepxxa - 10
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MABA 1. 2NEMEHTHASA BEA3A

Tabnuua 1.9. MapameTpsi BpemeHHoit Moaeny MAX7000 (ece spemena B Hc) ([ipofonxenye)

Obo- 3HaveHue Anq 06o- 3HaueHne gna
3Have- Napamerp EPM70128S-10 3Haye- Napametp EPM70128S-10
Hhe Min Max Hue Min Max
i 3anepkxa V3MEHEMAS CWTHANa OTHOGWTENIbHO TakToBoro| 60 lere | Bpema npeaycTaHoBkd perucrpa MA - 40
€ | umnynbca les | Bpems cbpoca parvcrpa M5 - 40
lex | 3anepXka paspetuenus perucTpa - 60 tow | 3anepxka IMC — 20
toLos | 3anepxka mobanbHbix YpasnfiowmMX curHanos - 10 tea | 3anepxka 3a CHET PEXMMA FOHUXEHHOTO floTpebnenusa - 130
Tabnuua 1.10. flapametpsi BpeMeHRoi Moaeny MAX7000 (RpeMeHHble napaMeTpsl B He, YacToTsl B ML)

06o- 3Hauenue Ana 060- 3HayeHMe AR
IHave- Napamerp EPM70128s-10 3HaYe- Napametp EPM701285-10
tine Min Max Hue Min Max
tpp1 | 3anepXxa Bxof — KOMGUHATO PHBIA BbIXO - 100 tacy | [MTENBHOCTE BRICOKOTO YPOBHA CUHXDOCUIHANa Tpurrepa MR 40 -
trp2 | 3anepika BXon — perucTPOBLIA BLIXOA - 100 tace | AMTEALHOCTE HUKOTO YPOBHS CHHXPOCHTHENA TpUITepa M 40 -
tsu | Bpems yCTaHoskw roGankoro cuHxpocHrHana 70 - MPHAMATHaR (MTENBHOCTS CHTHRN0R COPOCa U YCTaHoBKA |, o _

ty | Bpema ynepxaHna mobanbHoro cuHXpOCHTHana 00 - teerw Tpurrepa MA

lco1_| 3aACPXKA MOBAALHOTO CHKKPOCHTHANA 10 BLXOE — 45 tont | MHHAMANBHBIA NBPUOD TOGAABHOTO CHHXPOCUTHANA - 100
ten | AnvTenbHocTb BLICOXOrO YPOBHR [MOGAABHOrO CHHXPOCHrHaNA 40 - Tour | MaKGamaR TroGamHas BHyTpemeA TaKToRas wacToTa 100 —
ter | AANMTENEHOCTL HAKOTD YPOBHA IOGAALHOTO CUHXPOCUIHAMR 40 - — . 0%
Tisu | BPemsl YCTaHOBKM CHHXpOCHT Haia TpHiT epa MS 20 — tacnt | MyHUMaNsHEIH Neprof, cuHxpocurHana Tpurrepa M -

Lur | Boema yiepXaHa CHHXpOCHTHaAa TpUrTepa MA 50 _ facnt | MakcuManbHas BHYTPBHHAR TAKTOBAR 4YacToTa TpUrrepa M 100 —
tacor | 3anepxra cuHxpocwHana Tpurrepa MH o Bwxona - 100 fmax | MakcumanbHaa TakToBas wacToTa 1250 —

1.4. CEMEWACTBO FLEX8000

Cemenicto NNUC FLEXBOOO BhinyckaoTCH MO TeXHOAOTMM O 5 MKM
SARAM (¢ Tpems cnosMn MeTannmnaaunn) N NPUroLHbLI ANA peannaaumnm
He OYeHb CNOXHbIX anropnTmos LULOC B Tabn. 1.11 npuBeaeHs oc-

HOBHble XapaktepucTvki NNNC FLEXBOOO
Tabnuua 1.11. OcHoBHule xapakTepucTuku FLEXS8000

EPF8282 | EPFB452 | EPFB636 | EPFBB20 | EPFB1188 | EPFB1500

Jlorwyeckan  em-

KOCTb, 3KBUBaNEHT-{ 2500 4000 6000 8000 12000 16000
HBIX BEHTUNENA

Yucno noruseckux

ATEMAHTOB 208 336 504 672 1008 1296
Yucno noruyeckux

610koB 282 452 636 820 1188 1500
Yucno nporpammy-

pyeMbix 10Ab30BA- 18 120 136 152 184 208
Tenem BBOAOB

Dannsie NNNC o6napaioT BLICOKMMM XapaKTepucTUKaMN HafeXHOoC-
TW, NO3TOMY OHU AOCTATOHHO YacTO MCMOAL3YIOTCA B MHAYCTPHANbHBIX

MPMEHEeHNAX

Ha Pwc.1.26 npuBepena obobiuenHan GYHKUMOHANBHAA cxema
N/MC cemenictea FLEX8000 Kak MOXHO 3aMeTWTb, B apxuTeKType
[NC cemetlicTea FLEXBOOO MHOro 06Liero ¢ paCCMOTPEHHBIM B napa-
rpade 12 ceMeirctesom FLEX6000, oaHako MOCKOABKY CeMeicTBO
FLEX8000 Gbino paapafoTaHo 3HAYMTENLHO paHblie, TO MeeTCcR paj,

OTANYNIA

Nornyeckne 6nokn MIUC cemeircTea FLEX8000 o6reaunHaioT no B
forndecknx anemMeHToB Ha JIMC, npu aToM B oTnnuune oT FLEX6000
kaxasii B MMeeT BOIMOXHOCTE KOMMYTaUNK TOMNBKO Ha OAHY CTPOKY W

crontGey, MMC.

Crpykrypa NB MNNUC cemeiictBa FLEX8000 npuBefeHa Ha

Pue. 1.27.

Puc. 1.26. YKpynHeHHasa CTPYKTYpHan
cxema MJINC cemeitctea FLEX8000

c

[&5) [55]
H...H
[=2] o

aBB

LTI

L

LT

LITETT

Kaxapid J13, xoaaiunii B JIB, UMeeT BOZMOXHOCTL KOMMYTaUMWK KaK
Ha JIMC, TaKk u Ha cTpokn U ctonbusl TMC Ha JIMC nocTynatoT 24
BXO/HBIX curHana co cTpokn 'MC, a Takke B curranos o6paTHoi cea-
3 Ynpasnsotine curHans GopMupyioTea nnbo na rnobanbHelX BblAe-
NEeHHbIX YNPaBASoWMX CMrHanoB, nbo na curiances JIMC.

Crpyktypa J13 B tenom npaktuieckn nopobHa 13 NNIUC cemeiicTea
FLEX6000

N3 NNUC cemeiicTea FLEX8000 nonyckaoT kackaaupoBanne, a Tak-
Xe yenoyeyHble NepeHoChl, UMeloT BO3MOXHOCTbL KOHdUrypauun B
HOPM&NbLHOM, CHETHOM N apNPMETHHECKOM PexumMax
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MMABA 1. 9IEMEHTHAA BA3A

Puc. 1.27. NB NJIUC cemeitcraa FLEX8000

Puc. 1.29. Bpemennana mopens NJIMC FLEX8000

Curnans 388
cpomrve —f 000 e
1 - : tioD topf
- P, — toco tob2
24 i 4 MNepeHoc n 7 N tOCOMB toD3
Kackanu- ',' ‘.‘ tosu [ txz 1o
poBaHue ! E COEA“' thH tZX1
| !HeHue YOCLR tzx2
2 \ / cTpoka- tioc t7x3
Noka- hy { cronGey tioE BB T
NbHble 4 [
ynpas-
nsowme LE1 N
CUHanG! 4
LE2
4
nmc LE3
4 E Tabnnua 1.12. Napametpel BpemenHoit mofienn [JIUC cemeiicTea
LE4 FLEX8000
4
3HaveHne
LE5 06o- (AnAEPFB282A-2),
4 3Have- Napamerp [He]
4 LE6 Hue min max
LE7 I Yoo | Janepxka daHubix B perctpe OBB - 07
4 toc | 3anepxxacuriana ynpaenexus pervctpa OBB - 17
LEB loe | 3afiepxka curiana paspellienus BoXoa - 17
8 1 3afepxKa flosaneHua AaHHbIX Ha Bbixoae pervctpa 9BB no- _ 10
> CTIPI\!/]Igeu %G | cne nogiasm cAMKpOHMITYILCa
tiocoms | 3anepxxa KoMOUHaLUMOHHLIX cxem SBB - 03
! Bpems ycraH er 98B 14 -
Buixoas nepeHoca 1 105y_| PPOMA YeTarioBkyt perveTpa
KaCKaaMpoBaHue tiow | Bpems ynepxanus naHHuIX perucrpa 9BB ] -
tocta | 3anepxka copoca perverpa SBB - 12
t —_
BpeMenHaa Mopens MAWC FLEX8C0C npusesena Ha Puc 1.28 | SafepxKa curkana B0 Bxoiio Gypepe 15
1.29 o Japepxka curtana ot esxoaHoro 6ydepa ao Bxeoaa, Veeio _ 11
ni.co. 0t {=33B, slewrate =off
OcHoBHule napameTpsl BpeMeHHoi Mogenu MNNUC cemeiicTea N 3azepKKa CHIHaNa of BUIXOAHOTO 6Y(Epa A0 BHBORE, SIEW| 46
FLEX8000 npuBeneHs 8 Tabnuue 1.12. % Vrate=on
i 3apepxka curHana e BbixoAHoM Bydepe flocne cur{ana sa- _ 14
Puc. 1.28. BpemeHnaa Mogens I'VINC FLEX8000 K fipellieHys BLX0A
¢ 3afiepxxa crirHana B BbixogHom Gydbepe noche curiana pas- _ 14
X4 pellienun Bbixona, Voeio = 3.3 B, siew rate = off
1 3agepkka crHana e BbIXoAHOM Byepe Nocne curHana pas- _ 49
| tROW T3 | pelLeHwA BbXo/a, slew rate = on
twr | 3agepxka faquwxs TN - 20
Meperoc  Kackaanposanve tewr | 3agepxxa opmupoBaHus cl:lruana nepeHocas M - 00
tawr | 3anepxxacurnana o6parHoi ceasv perucrpa T - 09
laare | 3aepXKa B NOMMKe KaCKaMPOBaHHS - 00
tur H tco teasc | 3anepxxa B uenu kackagMposaHma - 06
'F‘: EH wr | GATE Ll teome loco | 3a0EpXKa faHHbX CO BXO/IA Ha BLIXOA YCKOEHHOTD flepeHoca | — 04
tLocaL LT ttSU 6 3aziepXKa pacnpOCTPaHEHAR IAHHLX CO EXO/|A HA BHXOA MB- | 04
i P:E N | pesoca
1GEN tcLR tcoL " Janepxka curvana obpdrHolt casian ¢ perucTpa I waenb| 09
T tcgeaN | GENR | nepesoca
Icico tc | 3amepxraynpasnAIOWEBro CArHANA Ha perucTpe - 16
fen | [/mTantHoCTb BWCOKORO YPOBHS TAKTOBOFO CUTHana perwcTpa | 40 —
tc ter [ AnMTEenBHOCTB HU3KOTO YPOBHA TAKTOBOTO CUrHANA perveTpa| 40 -
™ m‘“ﬂ nE tco | JaNBPXKA BLXOAHOTO CUTHA/A DETUCTpA OTHOCHTAHO TAKTA | — 04
T T tcome | Janiepxka B KOMOUHAUMOHHOM YacTH 19 - 04
N D tsy | Bpemn ycranosku perucrpa 08 -
-{ toNC l tLABCARRY I I HABCASC I ty Bpems yaepxaHus cvrHana Ha exosie pBIVICTpa NocnB Nofa- 09 _
{DIN_O 3 T I 1 CHHXpOUMITYNECA
Mepenoc  Kackaavposauue tRe | 3anEPXKa IPEAYCTAHOBKM PEMVICTPa - 06,
feir | 3anepxka cbpoca perucTps - 06
tiascasc | 3a8epXKa CHHANG Kackapmposanma B Apyroi /16 - 03
fLascaray | 3aiepXKa curHana nepesoca B Apyroi /16 - 03
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MMABA 1. BNIEMEHTHAH BA3A

Tabnuya 1.12. MNapametpui Bpemenroit Mogenn [UIUC cemeitctBa
FLEX8000

posAYeiiky 06LeLUHAIOTCA B norpdeckue 61oku, conepxatume fo 16 MA
KaXgplit, @ TaKKe NOKanbHyio MaTpuuy coeanneHnit. Ha Puc. 1.31
npuBeneHa cTPYKTYpHan cxemMa normdeckero 6noka NNNUC cemeiicTaa
MAX9000

3uavexne

06o- {nne EPFB282A-2),
3vave- MNapametp [ve]

wme

Min max

tioca | 3anepxxe /IMC - 05
kow | 3anepx«s B cTpoxe TMC - 42
teor | 3anepxxsBcronbue MMC - 25
lono | 3anepxxa AaHHIX C BbileneHHoro BuiBo/ia A0 BXoAa /19 - 712
t 3anepXKB YNpBBASIOLLMX CHIHANDB C BLABNEHHOTO BHIBOAB| 50

M C | noexopa N3
t JanepXxB yNpBBARIOWMX CUTHANDB C BbIAENEHHDTD BbiBDAA [ 50

N 10| no exonoB ynpasnexus 388

TecToBBY 3a0epXKB pervcTp — peructpyepead N13, 3 pana
loeh w4 IMC B 158

1,5. CEMEACTBO MAX9000

Cemeiicto [IMC MAXS000 nMeeT MaTpUYHYIO CTPYKTYPY, Noao6-
Hyto MTAC cemeitcTe FLEX6000 n FLEXBOOO, Ho BeiNnonHeHa no EPROM
TeXHONOruK, Tak xe, kak n [JIUC cemericte MAX3000 n MAX7000

Muxpocxembl cemericTea MAX9000 nmeloT 0CTAaTONHO BbICOKYIO
Noruyeckyio eMKoCTe W He TPeByoT BHeluHero KOHpUrypauuoHHoro
N3Y. Bnaropapa MaTPUYHOR CTPYKTYPE MeXCoenmMHeHNt OHM ABNRIOTCA
noaxoastleit anemerTHow 6a30it ona peannsauny anroputmos LLOC

OcHoBHble napameTpbl JINC cemeiicTea MAXS000 npmvBeneHsl B
Tabrmue 1.13

Ta6nuua 1.13. Napametps! TUC cemeitcTea MAX9000

EPM9320 | EPM9400 | EPM9480 | EPM9560
JlorvyeckBa eMKOCTb, 3KBYBANEHTHLIX
BeTNGl 600 1250 2500 5000
Yucno Makposieex 320 400 480 560
Yucno noruyeckux 610KoB 484 580 676 172
Yucno nporpaMmi pyeMbIX NONb30BBTE-
oM BIBO10B 168 159 175 216

CrpyktypHas cxeMa [UINC cemelicTea MAXS000 npuBegeHa Ha
Puc. 1.30

Puc. 1.30. CrpykrypHas cxema NMIUC cemeitcTBa MAX9000

rMc

AT
T

[T

SLLHTTT

Puc. 1.31. CTpyKTYpHan cXeMa JIOrM4ecKoro
6noka MNJINC cemeitorsa MAX9000

Bu6op rnobancHoro
ynpagngiowero
DINT curiana GCLK1
GCLK2
DIN2
DIN3 c___d: GCLR
DINd C,__El: GOE
Crpoku TMC [
38 !
1 ! ;
16 a | )
2 K E
5 .
4
5
6
7
nMc 8
9
10
11 I
12
13
14
15
16
NoxaneHag Cronbey
o6paTHaa r™MC
16 16 foBee

CurHansi pasgenfembix

pacwupuTeneni

B ocroBe apxuTekTypsl [VIUC cemeircTea MAX9000 nexut rnobans-
HafA MaTpuua coeguHeHnit, pa3fneneHHan Ha CTPOKK U cTonbusl Max-

Kak MoxHo BuaeTb U3 Puc.1.31, kaxaaa MA umeeT BOSMOXHOCTb
KOMMYTaLMK KaK Ha NOKabHYI0 MaTpULy CoednHeHUA, Tak ¥ Ha CTPCKK
v cTonbupl rnobanbHoi MaTpULbL CoeAnHeH Ui

CobGceTBeHHo cTpykTypa MA MJINC cemeiticTea MAXS000 nokasaHa
Ha Puc.1.32 Ona npakTuyeckn He oTanuaeTca oT MA MJIUC cemeiicTs
MAX7000 nan MAX3000

Tak xe Kak 1 y [MJINC 3Trx cemeitcT, MMeeTCA BO3MOXHOCTbL UC-
Mo Nb30BaHWUA NapannensHelx U pasaenaeMbix paclimpuTenei.
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MABA 1. 2NNEMEHTHAS BA3A
Puc. 1.32, M MJINC cemeitcTea MAX9000

yarraimdumoed
M _I. Xmwasyatieed o 1aweHIny

B e R

]

m ] ™8,

o] zm_m_\o — IJ_

WX+

gowdaL
BWHeleTeduord
enudiep

] L

—<}—

Z Auaindumoed
uRHauawredey

suneenHodxHn)  oodg)

4I5S

on
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IMABA 1. 9NIEMEHTHASA BA3A

OtanunTensHoit ocobennoctbio NNUC cemeiicTtea MAX9000 aBna-
ercA Hanuune aneMmeHTa Beoga-BbiBoaa {Puc, 1.33)

Ta6nuua 1.14. Napametpul BpemeHHoil Mofenn cemeiicTea MAX9000

Puc. 1.33. 3BB MJINC cemeitcTas MAX9000
Ynpasnaiowan WrHa

Vce
OE[7 0]
8
—
aMC
13
TMC | -
D Q
CLK[3 0] p
KoHTpons
ENA CKOPOCTH
4 CLRN 3BB
ENA[5 0]

CLR[1 0]

Hann4yve B 3BB TakTupyeMoro Tpyrrepa noasonaer no CyTy Beinon-
HATb XPaHeHMe BXOAHBIX NN BbIXOAHbIX AaHHbIX B BB, He 3apeiicTaya
pecypcbl MA

Bpemernan mopgens MJUC cemelictea MAXS000 npuBeaeHa Ha
Pnc.1.34 1 1.35, a ee napameTpoi 8 Tabn. 1.14

Puc. 1.34. BpemenHan moaens NNIUC cemeitctea MAX9000

tRow
i
. tcgma
t U '| |
tiocaL I{,‘:;c t;:E 10 |
1eN l tcLR tcoL
tsexp
:éDlN'D ]
IN_CLK
| DIN_CLR MA
DIN_IO
DIN_IOC
Puc. 1.35. Bpemennaa mofens
3IBB MNTHUC cemeitcTea MAX9000
BB
HoDR oo
tiooe B : HoRD lop2
10COMB topa o BbiBo
tiosu [T txz e nﬂméu
tioH tzx1
~1of tOCLR tzx2
tioc 23
L3
UNREG
tNCOMB
'I [{[s] 30} |—

06o- 3uavexn pnA
aHave- napaMeTp EPM9400-10 ne
Hue Min Max
tpp1 | 3anepxKa BXO4-BHIXOL 110 CTPOKE - 100
teoz | 3afiepXKa BX0-BBIXOA IO cTONGLY - 108
trsy | Bpema yeraHoeky moGa/isHoro cuHxpocurHana 30 -
tmy | Bpema yaepxanus ro6anbHoro cuixpocuriana 00 -
trcp | 3apepxxa rnobansHoro CHHXpOCUrHaNa A0 BbIX0AA 10 48
fent | MuHMMaN6HBIA fiEpro ro6anLHOT0 CHHXpoCHrHana - 69
fonr | MakcrMansHan moGankHas BHYTPEHHAR TAKTOBAR YacTora 1449 -
tlp | 3anppXxas NOKaNLHOA NporpaMMUpyemoi Marpuue 1 - 35
e 3anepxka YIpABASIOLErd CUTHana TPUTTEpa B noKanbHoW Apo-| 35
rpaMmypyemoli Matpuue W
e | 3anepika UBMEHEHMA CUrHANA OTHOCUTA O TAKTOROTO UMAYALCE | — 35
ten | 3a4BpXka paspelleHus percrpa - 35
lspp | 3a4EpXKa pasfensemMoro paciuupuTens — 35
trexp | 3anepkKa napannensHoro paclumpurens - 05
tro | PervcTposas 3anepxka - 05
tcome | KomOGuHauMoHHaR 3aepxka - 04
tsy | Bpems ycTaHoaky perucrpa 24 -
Iy | Bpems yaepxaHus cursana Ha perverpe 20 -
tre | Bpema npeaycraHoeku peructpa MA - 35
tar | Bpems cOpoca perucrpa MA - 37
tero | 3anepxka roGansHoi NIMC - 05
tien | 3a/EPKKA 33 CHET PEXMMA NOHWXEHHOTD oTpebnenus — 100
topr | 3anepxka BBOAA-BHBD/A AaHHBIX Ha cTpoky TMC - 02
topc | 3amepxka BBOJA-BLHIB0AA AAHHLIX HA cTonBe, TMC - 04
toc | JanepxKaynpasnsiolero curana 3BB - 05
toro | 3aiepxka fanHeX Ha Buixofie 3BB oTHocUTenbHO TakTa — 086
tiocoms | 3anepXxa KOMGUHALMOHHEIX cxem IBB - 02
tosu | BpemaycraHoeku peructpa 3BB 20 -
tion | Bpems yaepxaHua AaHHuIX perdcTpa IBB 10 -
toctr | 3anepxxacbpocs pervctpa OBB - 15
tioro | 3anepxxa oBpaTHoii cesian peructpa IBB — 00
tnre | 3anepxxa B0 BxogHom Bydepe IBB - 35
tncome | 3anepxxa 8o exoAHom Gypepe BB — ts
oot 3anepxxa curHana o1 BuxogHoro 6ydepa 4o BuBoAd, Vecip=| 18
3 3B, slew rate=off
o2 3anepxka curana ot Buxofkoro Gydepaao BHBoAR, Vecp={ _ 93
2 5B, stew rate = off
ton3 Z_S%?Iepxxa CHrHana 0T BuixoRHOD Gyepa A0 BLiBOAA, Slew rate | 83
te 3azepxka cirHana B BuXogHoM Bydepe nocne curdasa sanpe- | 25
L{8HHS BHIXOAA
- Janepxka curiana B BuXofHoM Gydepe nocne curiana padpe-| 25
LueHus Buixofa, Voop = 3.3 B, slew rate = off
- 3apnepxka curtana g Buix0aHOM Gydepe nocne curHanapaspe-| 30
LWeHKA BEXoAa, Voo =2 5 B slew rate = off
s 3anepxka curHana B euixoHom Gyepe nocne curkana paspe- | 90
LLEHWA BUIX0AA, slew rate = on
ILOCAL Sa,u.epxxa nmc - 05
trow | 3anepxxa Bcrpoke [MC - 09
tcor | 3anepxkascronbue 'MC - 09
tom o | 3apepxxa faHHLIX ¢ BLAENEHHOrO BLBOAA A0 Bxoda 13 - 40
¢ 3anepxxa ynpasnsIowwmx CUrHan0B ¢ BUAENEHHOr0 BYIBOAA 0| 27
ONC | Bxona3
N 3anepxxa ynpasnRIoIMX CUTHAAOR C BHAENEHHOr0 BIBOAA RO 25
DIN 1D -

BXDf0B ynpasneHus 3BB
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MABA 1, 9NEMEHTHASH BEA3A

1.6. CEMEACTBO FLEX10K

NNANC cemeiicts FLEX 10K, FLEX10KA, FLEX10KE aBnaoTcs Ha AaH-
HbIl MOMeHT, noxanyi, camoi nonynapHoi anemeHTHon Ga3oi AnA pea-
nmsaumn  anroputmoB  LLOC, nocTpoeHnWa CROXHLIX YCTROWCTB
006paboTKN AaHHLIX M UHTepdelcoB ITO 06LACHARTCA TeM, YTo, Gnaro-
Aapa 6oNbLLOR NOrUYeckoit eMKOCTH, yAoBHoW apxuTekType, BKIoYao-
we# BCTpoeHHule Gnokn namath (EAB, Embedded Array Block),
DOCTaTOYHO BLICOKOW HAEXHOCTH ¥ yAa4YHOMY COOTHOLIEHNIO UeHa —
norndeckan eMkocTk, aaHHble NJIMC yaoBneTBOpAIOT pa3Hoo Gpa3HbiM
TpeboBaHuAM, BO3HMKAIOWHNX Y pa3paboTunka kak cucTem LLOC, Tak M
YCTPOWCTB yripaaneHnsn, o6paGoTki AaHHLIX M T N

B Ta6nuue 1.15 npneeaeHsl 0cHoBHLIe cBeferna o FINTUC cemeit-
cTBa FLEX10K

B HacTosuwiee Bpems Bomyckaetca MNAC cemeiicts FLEX10K ¢ Hanps-
xeHuem nutanua 5 B, FLEX10KA (V) ¢ HanpsxeHWeM nuTaHws 3 3 B u
FLEX10KE c HanpsxeHneM nuTanna 2 5 B, Kpome Toro, MJTMC cemeitcTsa
FLEX10KE “MeloT eMKOCTL BCTPOEHHOro 61oka namat 4096 6uT, B oT/in-
yne ot FIJIMC ocTankHbIX CeMelicTB, MMEeIoLLMX eMKOoCTL EAB 2048 6uT.

OGobuleHHan dbyHKynoHansHan cxeMa [INC cemeiicTea FLEX 10K
npvseaeHa Ha Puc. 1.36

B ocHoOBe apxuTekTyphl fnexaT norudeckue 6noku (J16), cofepxa-
twe 8 13 u nokanbHy0 MaTpULy CoeanHeHKi

MoGanLHans MaTpUua coeAnHeHNit pasfeneHa Ha CTPOKN U CTONG-
Ubl, UMeeT HeNpephiBHY10 CTPYKTYpY {Fast Track Interconnect)}. Mocepe-
AVHe CTPOKU pacronaranTcs BCTpoeHHble 610kn namaT (EAB}

Tabnunua 1.15. Nanc cemeiictea FLEX10K

Kpome Toro, nMmetotca rnobanbHele yenm yrpasneHns, CHHXpoHU3a-
UMW U yripaaneHns BBOAOM-BbLIBOAOM.

BcTpoeHHblit 6aok namaty (BEM) (Puc.1.37) npepcraanseT cobol
O3Y emkocTbio 2048 {4096} 6MT ¥ COCTOUT N3 NOKANbHOR MaTpWLIBl CO-
eANHeHNA, COBCTBEHHO MOAYNA NaMATHU, CUHXPOHHLIX Gy epHbIX perv-
CTPOB, a TaKxe NperpaMMnpyemMblx MynsTUNNEKCOopOB.

CurHanul Ha Bxog JIMC BEMN noctynaioT co cTpoku F'MC. TaktoBble 1
ynpaansiote curHanbl NoCTynaoT € ro6anbHOM WKHLI YNpaBAsiowmx
CUrHanos,

Brixcp, BB MoxeT GbiTb CKOMMYTUPOBRAH KakK Ha CTPOKY, Tak W Ha
cronbey FMC

Hanunyne cuHxpoHHbIX GydepHbIX perncTpoB Y NPGrpaMmMupyemolx
MYAbTUNNIEKCOPOB NO3BONSeT KOHOUIYpHUpoeaTh BEMN kak 3Y ¢ opraxu-
3aumeit 256 x 8,512 x 4, 1024 x 2, 2048 x 1.

Hanuuyve BBEF naeT BO3ZMOXHOCTL TabGAUYHON peannsayim Takux
aneMeHTOB ycTpoitcTs UOC, kak nepeMHoxuTeny, AJlY, cymmaTopsl 1
TN, nmerowmx GoicTpoaeicTare A0 100 MMy (koHeYHo, NpK camblx
GnaronpUATHLIX YCNOBUAX, peanbHo SbICTpoAedCTBUe apndMeTHyec-
KWX YCTPOWCTB, peannaoBaHHbix Ha 6a3e BB, cocTaanaeT 10-50 MIy)

Bce MNTUC cemeitcTea FLEX10K cOBMeCTHUMBI MO YPOBHAM C LIMHOMR
PCl, nMeloT BO3MOXHOCTb Kak NochefoBaTelsHOW, Tak U napafnens-
Hoit 3arpy3km, NOAHOCTLIC NogAepXnBaoT cTaHaapT JTAG

CrpykTypa norunyeckoro 6noka MNMC FLEX10K npuBeneHa Ha
Puc.1.38 CwurHantl Ha exoq JIMC nocrynaoT kak ¢o cTpoku MMC, Tak
W C BbIXOAOB Kaxaoro na 8 J13, exoastumx B cocrae J1b

EPF10K10 | EPF10K20 | EPF10K30 | EPF10K40 | EPF10KS0 | EPF10K70 | EPF10K100 | EPF10K130 | EPF10K250
Y4CNo IKBUBRNEHTHBIX BEHTUNEH 10000 20000 30000 40000 50000 70000 100000 130000 250000
4UCNO NOTUYECKUX ANEMEHTOB 576 1152 1728 2304 2880 3744 4992 6656 12160
BetpoerHbie 610y namati 3 6 8 10 9 12 16 20
06bem namaTH, Gut 6144 12288 12288 16384 20480 18432 24576 32768 40960
MaxcumanbHos wHeo BUIBOAOB NONL30BATENA 150 189 246 189 310 358 4086 4790 470

Puc. 1.36. Apxurextypa MNJINC FLEX10K

Tony

- —

1 N 1 S ) RS . _— -
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FMABA 1. 3IEMEHTHAA BA3A

Puc. 1.37. BcTpoeHHbiit 60K naMaTH

Bbigenexusie
curhany  C6poc
rl I Ctpokn 'MC
1
Bxoo
DAHHBIX
Buixos,
AaHHbIX
9,10,11 Agpecc
X
— 512x4 24.8.16
1024 x 2 1S
nme w E2048 x 1
+{D Q
w—t)
-~
Crontey
rMC
Puc. 1.38. Nornueckuir 6nox NNTUC cemeitcTea FLEX10K
BuigeneHHble U
rnoBanstble CUrHanb!
VCTpOKVI rMC gl

MNepeHoc v

Kackagu-

poBaHue

Ynpasnsiowue KoMmyTauma
CUrHank! HcTpoka-cTontey,
ne Arme

Ctonbey,
rMc

BhiXoak! nepeHoca n
KackagyuposaHue

CurHane! ¢ Bbixoga /1B nocTynaloT Kak Ha CTPOKY, Tak U Ha cTonbeyy Crpyktypa /13 NMNAC cemeircTea FLEX10K npuseneHa Ha Pwuc.
1.39. Kak MOXHo 3ameTuTs, apxuTekTypa N13 Bcex cemeiicTs FLEX

rMC.
Kak MOXHO 3aMeTuTs, apxutektypa JIb FLEX10K nanoMnhraeTapxu-  NpakTU4ecku 0guHakoBa.

TekTypy NB FLEX8000.
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MMABA 1. SNNIEMEHTHAS BA3A

Puc. 1.39. CtpykTypa J13 FLEX10K
MepeHoc  Kackapuposanue
Datal Py
Data Lookde | cary | ICascade PRN KTMC
Datad 2 wun Chain Chain D Q¢
! —p
ENA
— o.)_/l\ ™ CLAN KNmC
f,
ﬁﬁ}ﬂé " Preset T
Cbpoc ] Logic
Labctr3 _.._.\l
labetrid _ |
Y
BuxonnepeHoca  Bwixon,
KackaaupoBaHua _
Puc. 1.40. QnemeHT 8ecna-emBcaa
MG CHHXpOHV3aLKA
Ynpagnsiole
BulneneHHuie
4 erianbl cur;anu
I % L 5 ol
'—'I—l——l >J i\/cc L__>
ﬁ ENA
|
Voo Cbpoc
CE[7 O
PazpeweHnre
BhiXoa
Vee
CLK[1 O St e
CLK[3 2 —D QH
oVee l 3
ENAR O e ENA OTKpLITEIA
KOANEKTop
Voo CLRN
v Cropoctt |
CLRN[1 0 . . 288
©  Cbpoc
& F ] Vee
| =
ENA
. CLBN
“  Cbpoc
C nomotubio CxeM opraHnaayum nepeHocos (Carry chain} u kackagu- dnemeHT BBOAa-BHIBoAa {I/O element, IOE) MNIUC cemelicTea
poeanua (Cascade chain) Bo3MOXHO paciunpeHmne BO3MoXHOCTeH N3, FLEX10K coepivuneT kaHan cTROKM Wnv cTonbua MMC ¢ BLBOLOM MUK-
NoapoGHee o pexumax KoHpUrypaunun J13 cm. naparpag 1 2 pocxembl CTpykTypHas cxema 3BB npusegena Ha Puc. 1,40,
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FMABA 1. 9NIEMEHTHAS BEA3A

3BB no3ponseT GCyWecTBUTL BBOA-BbIBOL, 6MTa AAHHLIX C pasnuy-
HBIMW CKOPOCTAMM, BpeMeHHOoe XpaHeHHe aHHbIX, 3MYNAUMIO 0TKDbI-
Tore konnekTopa (open drain pin).

Hanwume BxoaHoro (Input register) n BLIXOAHOIC perncTpa (output
register) No3BoNfAeT XpaHUTb AaHHbIe, YTO CHUXaeT NOrUuecKy!o Ha-
rpy3ky Ha J13 v BeicBoGoxaaeT pecypeot MJIAC ana peanusaumnm apy-
rix yHKuMi. CKOpocTh Nepexniodenna Gydepa IBB (slew rate) moxer
6biTk 3az2aHa NpK koHdurypaunm MNIIAC MNoHnxeHHan CKOPOCTL Nepe-
KMIo4eHUA MO3BONRET CHU3NTL YPOBEHb MMNYNLCHLIX NOMEX 1 “3B0HA" B
cucTeme

CnefyeT NOMHUTb, 4YTO pexuM 3MYNAuuK OTKPLITOro Konnekropa
ofecneynsaeT He CNULLKOM MOLLHBIWA BBIXOLHOR CArHaN, No3aToMy npu
HEOBXOAUMOCTI COMPAXEHNA C BHELJHUMK CXeMaMM Nnyylle UCnonb3ao-
BaTb clleynananposaHHbie 6ydepa (Hanpumep, 74HCO4, 1533J1A8,
NH2 nT n} No kpaitneit Mepe, NPU NPOHUKHOBEHUU BBICOKOrO Hanpsa-
XeHus npotue (1 fewesne) NoMeHATb Gydep, a He Beo MJINUC (ocober-
Ho B BGA kopnyce)

BpemeHHan mogenb MJINC npeacTaeneHa Ha Puc, 1.41-1.,44, aee
0CHOBHble NapameTpsl B Tabnuuye 1.16

Puc. 1.42. BpemeHHasn moaens J13 FLEX10K

Bxoa Bx0a,
flepexoca KacKkaawpoaaHus
|
Bxoa tut
ABHHBIX tpLut M tco
icLur tcoms
tsy BbixoA,
ttH ABHHBIX
H PRE
—'l PACKED } LR
tc }
YnpasneHve tEN
t?GENR
CGEN
tcico I 1CASC |
[tLABCAsc I ItLABCARRYI
] ]
Bbixon Boix04,
nepeHoca  KackajupoBaHus

Puc. 1.43. BpemenHan Mogens 9BB FLEX10K

Puc. 1.41. BpemenHan mogens FLEX10K DATAIN tioD tt|occ.» T top1 -
I0COMB oD2
BelnenerHsie M CLOCK ENABLE fiosu o0
excoe- IOH X2
CUrHanb| AMHEHMe o8 CLEAR )] 3] toctr t2%1
cock —| toc | [ 22
l l OUTPUT ENABLE —] t2xa
I—| UNREG Jl:
— | !
{NCoMB
Puc. 1.44. BpemenHaa moaens BEMN FLEX10K
Ranuwe f teagoatar [— tEABCO [ ta [ lEABCO teagoyt_[— DATAOUT
Anpec —> IEABDATA2 tEABBYPASS 10 IEABBYPASS
tEABSU twR tEABSU
tEABH twosu tEABH
Paspeluenne 0 tcppwe; [ [EABCH twoH LEABCH
3anucu leABWER tEABCL twasy teasclL
twaH
wo
Cuxpotnaaus 3 tEABCLK

Tabnuua 1.16. Napamerpsl Bpemenroil mogenu FLEX10K

060 3HauBHue ana 3uaveHne ang
" EPFiOK10-3,| | ©6¢- EPF10K10-3,
3Have- Napametp [He] 3Have- MNapameTp [He]
wme Hue
Min | Max Min | Max
twr | 3anepxxa ganHoix g 711 - 14 sy | Bpems ycraHosku perveTpa /13 13 -
tewr | 3anepxxa hopMypoBaHUA cirtana nepeHoca Tl - 06 t Bpems yaepxaH1a culHafe Ha BXoAE perucTpa nocie nojauu 14 _
tawr | 3anepxxa curiana obpartoil ceaad peruerpa s TN - 15 CHHXPOUMMYNLCA
oy | SAHCPRKR EXOMHLX A2HHbX 40 OTAGMISHO COHOUTYPHPOBaHKOTO | | g tore__| 3a018pXKa NpeyCTaHoBKH perucTpa 13 — | 10
K€D | hervcTpa (packed register) o | 3anepxkacbpocapererpa f19 - | 10
ten | 3amepxxa curdana paspelueu perverpa J19 - 10 fey | AnMTeNbHOCTb BLICOKOTD YPOBHA TAKTOBOTO CHTHAMA perveTpa 40 -
toco | 3anepXxa curHana nepenoca o1 BXo4a A0 BuIX0AA nepeHoca - 02 ter | BMTeNBHOCTE HA3KOTD YPOBKA TAKTOBOTO CUrHaAa pereTpa 40 —
fceen | 3anepxxa curHana nepexoca ot Bxofa /19 no BuiXoAa nepeHoca - 09 oo | 3anepxka BbixoaHoro curkana BB - 13
feoenm | 3allepKKa cUrHana ot BuiXoaa pervetpa J13 Ao Buixofa nepetoca | — 09 N 3ajepxKa BLX0OAHOrO CHrHana pervetpa 38B oTHocUTeNBHO CHIM- | 05
Yeasc JanepxKa curHA/Ia KackaaMpoBaHMA oT BXoda Ao BuXodd Kacka- | 08 10¢ | Hanos ynpasneHs
JYpoBaHus toco | 3afepXxa BUXoAHOTO CHrHaMa pervetpa BB oTHocHTaNbHo TakTa | — 02
e | 3anepxxa yNpaanaiowero cArHana Ha perueTpe J13 - 13 tiocoms  3aaepXKa KoMBHHALMOHHEIX cxeM 3BB — 00
fep | 3afepxxa BHXOAHOTO CHTHANA PErCcTPa OTHOCHTENEHO TaKTa - 09 tigsu | Bpema ycTaHoeku pervctpa 3BB 28 -
tcows | 3amepxka B koMEUHALMOHHOIA vacTd N9 - 05 lon | Bpemsa yaepxaHus aaHHeIx peructpa IBB 10 —
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[NIABA 1. DNIEMEHTHAS BA3A

Tabnvua 1.16. Napamerpui BpemeHHoi# Moaeny FLEX10K {nponomKenne)

3HayeHne ann 3HaveHue pas
06osHave- EPF10K10 -3, O6oavave- EPF10K10 -3,
Hne Napmerp [ue] Hne Napamerp [ne]
Min | Max Min | Max
hocta | 3anapwka cOpoca pBr¥CTpa BB - 10 leaop | SafiepXKa fanHbix oT BX0gE 10 ebixo/ia BB - 100
oo 3anBpXKa CHIHaNa 0T BLIXOHOMO Gydepa 1o ebiBopa, Voo = _ 26 lesnaraco | 3afiepKKa faHHbix Ha Buixone B oTHOGHTEMLHO TeKTa - 20
338, stow rate = off ' BpBmA ycTanoeki aapBca MM paHHLIX BO BXOMOM PBTUCTRB 53 _
t 3anspXxka curHana o7 eLXOLHOrO Gydepa Ao ewiBopg, Vegio = - 49 EABDATASU 1 BEN
©2 | 25B, slewrate = off n
3 Wrkana ot BuixofHoro 6ydaepa ao BxeoMa, SliBW S| Bpewh ysapxaun anpsca e va mons B5 o —
K
tooa m&:ipox:' ac M pa h 8, s - 63 teaswesy | BpBMS yCTaHORKM cUrHana WE 55 | —
) 3anBpXKa CHTHaAA B BLIXOAHOM BYBEPE Noc/ie curiana aa. _ 1 as lewswesn | Bpewnygepxauus curwana WE 00 | -
z MpaLLeHyA Bbxona T Bpams yctaHoeku BxofHbIx panHbx BEM 63 KCNONL30BaHWR 55 _
. Janepxxa curHana s ebixofHoM Bydepa nocie cHrHana pas-l |, BXQfiHaro pervcTpa
1 PBLBHAA BbIXOAA, Yeeio =3 3 B, Slew rate = off t " Bpama yaepxauus BxoAHbIX AanHbix BB 683 UCNoNb3oBaHuR 00 N
i 3aBpxxa curiana e vixofiHom Gydepe noche chrHam pa3- - | &3 BX0AHoro pervcrpa
2%2 pewBHUA ebixona, Vecio = 2.5 B, slew rate = off T Bpems ycranoekv agpeca BB 623 uenoNb3osanug BXOOMOro 21 _
1 3aNIBPXKa CUrHana B BLXOAHOM Gydepe nocne curvana paa- _ 82 pericTpa
o3 PpawBHKa Bbixoaa, slew rate = on Bpema ynepxauua anpeca BB 683 ncnonbaosanua BXOAHOrO
teapwan BrveT 00 -
nrec | 3aaBpxka e Gydapa IBB - |60 pBrucTpa
= 3apepxka JaHHBIX Ha ebixone BB 6THOCHTEAbHG cardana;
iorn | 3anBpXKa e 4enM 06paTHoli GaRaM perveTpa 9BB - 3 lenwo DAADBLIBHAS 3arACH 95
Uncoms | 3anBpXKa curkana or exaaHoro 6ydepa IBB no TMC - 3 lsaeias | 3anepaa A s JIMC _ 06
teasoamat S::: E)EK; FBHHLIX U1 aipace BBIT A0 KoMOUHaLMOHHOro B- - ] 1 3afIEpXKA NBPSAAYY AAHHBKX BHYTPY OLHOI 1 TOI XB CTPOKK - 36
'SAMEROW I'MC
Teannama ggﬁapxxa FaLirkix Wi aapace BB no percrpoaoro seixoga - 43 tsamecoLumN | 3aLepXXa NepBAYH AaHHbIX BHYTPY OLHOT O ¥ Tor0 %8B T MC - 09
; JanepxKa pauHbix BB oTHOGHTBALHO cHriana pazpetienns N toiow | SRAGPXKA NENE/A4H A2HHBX 10 CTONBLY ¢ DHOM CrpoKH TMC — | 45
EABWEL | 3anucu 10 KoMBMHALMOHHOT O ebixona BE Ha Apyryio
3anepxka 4anHex BEM 0THOCHTENLHO CUTHaNa peapeluiehms twoRows _| 3anepXa nepefiasH faHHbX ¢ oot cTROKA TNC Ha Apyryo | — 1 81
teagwez - | 50
3ankcy Ao PerMcTpoBoro euixoaa BEN Yepempn | 3a0BpXa yNpaBnAIoLero crrtana — 33
teascic | 3aABPXKa TaKTOBOMD UMAYNLCB Ha pervicTpa BB - 10 Yascaray | 3anepxkanepenocas chenyicumi N - 05
leasco | 3anepxka Buixona BB oTHOGHTEbHO TaKTOBOrO UMAYNLCa - 05 lascasc | 3anepxKa kackaMpOBaHHA B cnenyowui N5 27
teasvess | 3anepxxa B uenv o6xona perucrpa BEN - | 15 i anepxKa pacnpocTpaHeHHA ¢ BHIBNEHHOTD BHIBOJA A0 BXD- — | a3
leassy | Bpema yerawoesu peructpa BB ts5 | — ONZOE | paynpasnaHua 3BB
leasn | Bpems ynepxanus percTpaBEN 20 — oot 3agepXxa pacnpocTpaHeHua ¢ BLBNEHHOMO BbIBOJA A0 BXO-| 26
W2AE | na ynpeanewma NG wiv BB
) Anurensocts Bwicokoro ypoess TakTosaro cariana peruerpe |, 0
EABCH | pEn - toctxzioe 3apepxka pecripoCTpaHeHus TakToBOrO CUTHaNa ¢ BIeNBH- _ 34
t AnirensHocTs HU3KOro YpoBHA TakTOBOG CHTHaNA perucipa 58 FOTD BRIBORA A0 BX0RA TaxTUpoEaHHA 9BB
BABCL  |BEn - ) SanepxKa pacripocTpaeHKs TakToBOro CHTHANE ¢ BbIeNeH- — | 26
" T ——— 87 PCURE | woro awBoga o exoa TaKTUpoBaHis /16 wnu BEN
3az1epXKa pacnpoCTPaHeHHs JAHHbX ¢ BBIEEHHOTO BLIBDAA
¢ — -
wp g}lHTBanOCTb UMAyNLCa 3anuckH BEN 58 toinzoam 20 Bxoaa N6 unv BER 43
twosu PEMS YCTAHOBKA AaHHbIX A0 3aNKCH 16 — ¢ Tectoas 3anepxka pervcrp ~ perucTp vepss 419, 3 pAaav 61
twon Bpamn yaepxanus ganHeix NP curHane aanueu B BEN 03 — DFR 4IMC -
twasu | BpemR ycTanosky agpeca 05 - twsu | Bpems ycramosku moBanbroro TekTOBOTG UMnynbea 55 -
twan Bpemn ynapxanus agpece 10 - o BpeMs ynepxaHus faHHbX DTHOCHTBAbHO N06aNbHOro TaKTo- 00 _
o Janepxra fanubix Ha sbixons BB DTHOCUTBALHO CdrHana| 50 BOr0 UMnyALCca
Pa3petlieHua 3anicu t Bpemn aanepxku BbIXOAHBIX IAHHBIX OTHOCUTBABHO MoBanb- 20 67
too SaBPXKa AZHHbIX OT BXOJ1A A0 Bixopa BB - 50 V%9 | woro TexTogoro UMnyneca
leasour | 3a18PXKa AaHHBIX Ha Bbixose BEN _ 05 LsuBiom Bpemn ycTaHOBKM JayHanpasnBHHOro BHIBOJA OTHOCUTB/BHO 45 _
lowm | Boawe mooryna aapeca BE — 7 Iranoﬁanbuoro TaKTOBOro UMNYNLCa
M8 Y18pXaHNA AAyHAnpPaBIBHHOIO BHBOJA OTHOCHTBILHO
teasrocoms | AovTenbHoCTL UHKNa BCUHXPOHHOrO 4TBHAA W3 BB{] 137 - tinkBioiR rn%eﬁan:&r% Tanoal?; umgynbca fa 00 -~
lensreneg | AMMTENBHOCTL Upkna CUHXDOHHOTO yTeHua ua BEN 97 - o BPeMA 33/18PXKH BYXOZHbX AZHHX F AYHANDEBNBHHOM Bbi- 20 67
teagwe | MTeNLHOGTL MMIYbCa 3ancy BEN 58 | — "COBDR | Boe OTHOCHTBAHO [0BAILHOTD T2KTOBOND MnynsCa
teaswoooms | AMTeAbHoCTs Wukna BCUHXPOHHO 3anvicy g BEN 73 - beeor | 3anepxxanepexosa esixoaoro Gydepas TpeTbecocToRMB | — | 100
leagwere | JIMTBABHOCTS WuKne CHHXPOHHOM 3an1cy g BEN 130 ] — tnaor | 3anepxka nepexofa BbIXOAHOrD Bydepaus TpeTuerococTomms | — 100
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Puc. 1.45. ACHHXPOHHbBIE PEXUMbI
yrenus u sanucu BBMN FLEXT0K

ACHHXPOHHOE YTeHUe

Paapewenne
3anucK
Anpec
tEABAK IEABRCCOMB
DatiHbie x d2 X d3
ACUHXpOHHaR 3anuchb
Paapewenne tEABWR
3anncu
1EABWPSU i_ tEABWOH
BxogHble
it din0 X dint X
tEABWASU tEABWAH
tEABWCOCOMB
Anpec a0 )( al )( a2
tEABDO
| o EAB!
BbiXxoaHbIg

X din0

X dint @utZ

JDaHHbIe

Puc. 1.46. CHHXPOHHLIEG PEXNUMbI
yTeHus n 3anucy BBIN FLEX10K

CHHXpOHHOE YTeHWe

PaspeweHune
3anucu
Anpec a0 }f al X a2 X
{EABDATABU | tEABOATAHI {EABRCREQ
Taxr
{EABDATACO =i
BuixonHble
A3HHbIe
CUHHXpOHHanA 3anucb
PaapelueHue ___[ \___._..
aanuc
BxopaHble din1 din2 din3
DBaHHble
Agpec ao)(_ al a2 a3 X a2
tEABDATASY
AEABWESY mms | 1EABDATAH tEABWEH
Takr MN\-/\_/\_
1EABWGREG | « tEABDATACO
BolxoaHbie dout) ¥ dout1 ¥ dint X din2 X din3 X din2
DAHHble X——-X )(

1.7. CEMEACTBO APEX20K

PasButie 1 paaHooBpa3ue apxuTekTyp HyHKLMOHaNLHLIX Ipeas-
pa3oBaTenei, nexawux B ocHoBe 6a3oBuix yanos IUC npusenn K
TOMY, 4TO B nocnepHue rogbl NNIVC cTaHOBATCH OCHOBOR ans “cuc-
TeM Ha KpvcTanne” (system-on-chip, SOC) B ocHoBe npen S0C ne-
KWT MHTerpaUuna BCelt 9NeKTPOHHOW cucTeMbl B OQHOM KpucTanne
(anpumep, B cnyuae MK Takoi yvn o6benuHAeT npotieccop, NamATe
T 4 ). KoMnoHeHTs 3T cucTeM pa3pabaTLiBaIOTCA OTASNbHO K
XpaHRTCA B BMAe dhainoB napaMeTpUanpyeMoix moayneir OKoHua-
TensHan cTpykrypa SOC-MykpocxeMs! BeINonHAETCA Ha Ca3de aTux
“BUPTYanbHbIX KOMITOHEHTOB”, Ha3biBaeMbix Takxe “Gnokamu uHTen-
nektyanbHol co6cTBeHHECTM” C NOMOLULLIO NporpaMm aBToMaTusa-
UMM  NPOEKTUPOBAHUA 3NEKTPOHHLIX YycTpoicte  bnaropapf
cTaHAapTU3aLUMK B 0aHO UEeNnoe MOXHO obbelMHATL “BMpTyaneHble
KOMMNOHEHTHI” OT pa3Hbix pa3paboT4ynKoB

Wpeocnorns NOcTpOeHUA “CUCTEM Ha KpUcTanne” nofcrerdyna seay-
wwx nponascamteneit NNNC K Beinycky B KOHUE 1998 — Hauane 1999
rona U3penwit ¢ aKkBmBaneHTHoM eMxkocTeio 1000000 sKBHBaneHTHBIX
seHTUnell n Gonee TMpuMepoM HoBulx cemelicTe TJIUC, npuroaxbix
ANA peanvaaunmn “CHUCTEM Ha KpucTanne” ABNAETCA CeMeicTBo

APEX20K ¢durpMmel Altera, ocHOBHbIE XxapakTepUuCTUKK KOTOpOro Npuee-
petui B Tabnuye 1.17

ApxutexTypa APEX20K (Puc. 1.47) coyeTaeT B ceBe KaK 4OCTONH~
cTtBa FPGA NNUC c nx rabnnuamv nepekoanpoBOK, BXOARLUMU B CO-
cTaB NOrvNeckoro anemenTa, TaKk WU NOrMKy BbluuciaeHna CAH®,
xapakrepnylo ana NVNC CPLD, a Take BCTROBHHBIE MOAYNM NEMATH.

OTnrunTensHoi ocobernocTbio TNIUC cemeiictea APEX20K sBnreT-
cn oOvepuHenne J15 B T H. MeraBnok (Mega LAB), “MeloLLniA cobeT-
BEHHYIO HENPEPBLIBHYI0 MaTpuLly coefnHeHKN (MegalAB interconnect)

Takaf opraHuaalUus coeguHeHWA NO3BONAET BhigeNWTb AONONHK-
TenbHbIE PEGYPCHI [INA TPACCUPOBKM, KPOME TOro, B KAXAOM Merabnoke
MOXeT BbiTh NONHOGTHIO pa3BefieHa Ta NNk MHan GYHKLMOHANbHO 3a-
KOHYEHHaA YacTb CUGTEMBI, YTO NO3BONAET NpY ee MoanduKaLKnK He
nepeTpacCMpoBaTh aTOT YHACTOK ¥ TEM CaMbiM COXPaKnThL BCe 3ajaH-
HbIE BpeMeHHble NapameTpbl [lopobHar opraHnaalpns NANUC nossons-
eT pasyMHee OpraHWaoBaTe COOTBevcTBylollee MporpamMmHoe
oBecneyeHue, B TOM 4UCHe co3aaTh cpeacTBa KONNeKTMBHOR paboTsl
Hafl NPOeKTOM

Ha Puc. 1.49 npeactaBnena cTpykTypa /1B APEX20K Kaxaslit 1B
cocTout U3 10 /13, MeloLLMX CTpYKTYpY, NokasaHHylo Ha Puc. 1.50

Ta6nuua 1.17. OcHorHbie xapaktepucTuku NIUC cemeiictea APEX20K upmei Altera

EP20K100 EP20K160 EP20K200 EP20K300 EP20K400 { EP20K600 | EP20K1000
MaxcumMankHoe YHCNC AKBMBANEHTHbIX BEHTUNEH 263000 404 000 526 000 728 000 1052000 1537000 2670000
Yucno nor IneMeHToB 4160 6400 6320 11520 16 640 24320 42240
BerpoekHbie 6NI0KW NamaTH 26 40 52 72 104 152 264
MakcumanbHbiH o6beM namaTy, Bur 53248 61920 106496 147 456 212992 311 296 540672
Yicno Makposyeek 416 640 832 1152 1664 2432 4224
YuCNo BLIBOSLOB NONL30BATENS 252 320 362 420 502 820 780
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~

Puc. 1.47. Apxurextypa APEX20K

YnpasneHue
TaKToBOW
4aCTOTOM 3BB 388 2BB 9BB '™MC
Tabnuy! Tabauiys Tabnnup Tabauup
nepexo- nepeko- nepeko- nepexo-
AVPoBKA AVPOBKA AWPOBKH ONPOBKK
3BB MA MA MA M4 3BB
NamaATs MNamats MNamaATs NamATs
Ta6nuuw Tabnuuw Tabnuupl Tabnuup
nepeko- nepexo- nepeko- nepeko-
AWNPOBKA DUPOBKK ONPoBKK AWPOBKK
3BB MA MA MA M4 3BB
MNamaATs Namatb NamaAts NamaTs
3BB 3BB 3BB 3BB

Puc. 1.46. CtpyxTypa meraGnoka APEX20K

MexcoenmHerne Merabnoka

l [ I [ [ } i
LE1 LE1 LE1
LE2 LE2 LE2
LE3 LE3 LE3
LE4 LE4 LE4
Brnok
K CMEXHOMY ., LES ees LES * LES namMaTH
N6 LE6 LE6 LE6
LE7 LE7 LE7
LES LEB LE8
LE9 LED LE9
LE10 LE10 LE10
JMC MC N6 N6
Puc, 1.49, Crpyxrypa 16
] Crpoka 'MC
=1 a1 £
MexcoeauHerme e K cMeweHnHoMy
merabnoka N6 unn 3BB
(MCM)

nMC 101E

CronGey, rMC
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Kax MoxHo 3aMeTnTb, GTPYKTYpa J1B o6beanHRAeT Bee Nnyylliee, YTo Ha-
pabBoTaHo B NpeawecTylownx ceMmeitcreax NNNC Kaxpwii 13 umeet
BO3MOXHOCTb KOMMYTauuu Ha pBa ctonbua 'MC, noao6ho NJINC ce-
meicTea FLEX6000. Matpuua coepuriennin Merabnoka (MCM) koMMmy-
Tupyercs Ha JIMC N1B # na ctpoku M'MC.

B otnuuve or ceMeiicte FLEX, N3 APEX20K viMeeT BO3MOXHOCTL
dopMrpoBaHUA YNPABNSAIOWMX CHrHANOB TPMIrrepa Kak ¢ NOMOLLbLIO Mo-
BanbHbiX ¥ NOKANLHBIX CUTHANOB, TaK M MCNOMb3YA CUrHANL MeraGnoka

AnanorqHo cemMeiicteam FLEX, J13 MoxeT GbiTb CKoOHOUIYPUPOBaH
B HOpMaNbrOoM, apUOMETUIECKOM MM CHETHOM pexume, AonyckaeT
KacKaAMPOBaHWE Y LIENOYEYHLIA NepeHoc

CTpyKTypa coeMHeHWU npeeaeHa ha Puc. 1.51

NopoGro MNAIUC cemeiticte MAX B coctas APEX20K Bxoaar makpo-
fYeiky, UMeLLMe NporpaMMUpyeMylo MaTpuly M 1 napannensHoii
paclumpuTe Nk

OrnnuunTensHoi ocobenHocTbio APEX20K aBARIOTCR cUcTeMHble
6noku naMatt (ESB, embedded system block), nokasaHHbie Ha
Puc. 1.53.

OTnnMuTensrok ocobernnocTeio CBMN ABARETCA TO, YTO OH MOXeT
GbiTh CKOHPUIYPUPOBaAH KaK KOHTEKCTHO-a/pecyemMan Namare (T e Na-
MATb, aapecyeMan No ee coaepXMMomMy), Kak BBynopToean NamaTsb,
4TO CYLLECTBEHHO PACLIMPARET BO3MOXKHOCTY NPUMEHEHNA

Ha Puc. 1.54 npueepena opranvsauns OGNoka BBOAA-BLIBOAA
(BEBB). Kaxanit EBB MoxeTt 6biTb CKoOHOUIYpHpPOBaH B COOTBETCTBUN C
pPasnUUHEIMK YPOBHAMMW NOTUMECKWX CUMHAMOB, a TakXe CYLLeCcTBYIOT
[Ba 6noKa, NoAAepXMBaIoLLUMX CKopocTHoR ukHTepdeiic LVDS Takan
oprax3ayya BBoAA-BLIBOAA NO3BoNAeT Ucnone3osats [JIMC B cucre-
Max € pas3fNuMHLIMU YPOBHAMW curHanoB. Kaxk v cemelicrea FLEX,
APEX20K noppepxusaeT cneyuduxaumio yposrnei PCI

B Ta6n. 1.16 npuseferbl BpeMeHHbie NapaMeTpol APEX20K

Puc. 1.50. Jlornueckuii anement APEX20K
Bxoq Bxon, CUHXPOHHAA CUHXPOHHLIN
nepeHoca  KackaauposaHWA ycraHoska cbpoc
. } | i —
atal __, Lenu Norvika 2
Data2 - . KIMC,
Beed d TN | Rl [ e || eopecan o " -t I wowime
T I‘ YCTaHOBKN —l>
Labetri N i | ENA .
LabZI:IZI Aou:ggg:;iuu CLRN ﬁgwd?ﬂMC
Cbpoc ,§ ycTaHOBKa j
{ Cirxpo- |
HWzaumAa |
Labclk1 S~ i
Labclk2 |
Labclkenat =~
Labclkena2 v v
l Boixog, Bbixog,
............ nepeHoca  KackaaMpOBaHWW
Puc. 1.51. Crpyxrypa coeaunennii APEX20K
[ seB | | e | EEE | aBs |
Crpoka 'MC l
[ 1 Y Wl Sl b [
2BB 4—-IMegaLAB|—' IMegaLABl—- IMegaLABI—' IMegaLABi:_, | 98B
R 2 o | |
3BB ~—>|MegaLAB|——- [MegaLAB}-—- IMegaLABI——- LMegaLABr_, | o8B
Cron6ew MC -3 . : .
L] [ ] [ ] L]
N i o |
aBB [ MegalAB[— | [MegalAB|—) | {MegalAB|— | [MegalaB ] ST opp
f ! !
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rMABA 1 3NIEMEHTHASA BA3A

Puc. 1.52. Makposueiika APEX20K

PaspeltieHne
chHxpo-  CuHxpo-
COpaC yyzaymm HM3BLMA

NapannencHwi
pacwupurent

U

U

Mporp
perucTp

Marpuua
pacnpefiencHys
TepMoB

D
J_ ENA

CLRN

32
cUrHanos
nMmc

Cépoc

Boixopn,
+—D Q M#

Puc. 1.53. CuctemHblil 610Kk NamMaTH

Puc. 1.54. OpraHuszauws BROga-BbiBOAA

| BBN6 | | 5BBN4 |

| BBB N3 |

| BBB N2 Ll' Nopnepxrieaemble
WRADDRESS RDADDRESS |« cTaHaapThl
LVTTL
| DATA Q) pemmlp LVCMOS
——|wren ADEN fe— Brok 2oy
BeIxOR08 3 3V PCl
—— INCLOCK QUTCLOCKk—— LvDS GTL+
SSTL-3 CLASSIAND Il
— INCLOCKEN QUTCLOCKEN fe—— SSTL-2 GLASS | AND I
—{ INACLR OUTACLR kb— HSTLCLéTSTS LILHLIV

AGP

I BBB NO I

BxonHci
6nok
LvDS

o[ BBBN1 |

[ BEN7 | | BBBNS |

Ta6avua 1.18. BpeMeHHbie napaMeTpbi APEX20K

3navenne ana EP20K100 -1 1e
O6osnavenne MNapametp
Min Max
tinsu Bpema ycranosk robanbHoro TaKTOBOMC UMNYIbCa 21 -
tw Bpema yAepXaHus AaHHBX OTHOCHTENbHO IOBaNkHOro TAKTOBOro MMNYALCA 00 -
tource Bpems 3a5epXKH BeIXQAHBIX IAHHBIX OTHOCHTENbHO FR0GANLHOrO TAKTOBOMO UMNYNECA 20 40
tisusiDiR Bpems yCTaHOBKM 1BYHANPABNIEHHOrO BLHIBO/Z OTHOCUTENLHO FNoBaNkHOr 0 TaKTOBOrO MMMYNbCa 11 -
UnnmioiR Bpems yaepXaHua ABYHANPABACHHOMO BLIBOAG OTHOCUTENLHO MMOBANLHOrO TAKTOBOFO UMITYNLCA 00 -
loutcoenr | BpemMA 3a0epXKkH BuIXO/HLIX AGHHBIX HA [BYHANPAANEHHOM ELIBOAE OTHOCHTEABHO MOBANLHOr0 TAKTOBOIC UMNYNLCA 20 40
-
baeiom 3agepxxa nepexofa BuixoaHoro Gydepa B rpetbe CoCTORHMe — 48
oxeiom 3agepxxa nepexona BbixoaHOro Sydepa U3 TpeTbero COCTORHMS - 59
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FMABA 1. 9NEMEHTHASA BA3A

1.8. KOHOUIYPALIMOHHBIE N3Y
B Ta6nuue 1.19 npuBeeHbl OCHOBHbLIE AgHHbIE N0 KOHGUIYpaLti

LA XxpaHeHUA KoHpUrypaLmnoHHoi nidopmaunn NINC ucnonssy-  pasnuuneix MJIAC ¢ NoMolUbio KoH$UIYpaLMoHHbIX N3Y

loTca nocnepcsatefioHblie NMN3Y Ha Puc. 1.55 1 1.56 nokasatbl koHOM-  Tabnuua 1.19. Kondurypaums TAKC ¢ ucnonbaoBaHuem M3Y
rypaunontuie NM3Y ¢rpmel ALTERA.

nnnc nay
Puc. 1.55. KondurypaunoHHsie 3Y, EP20K100 EPC2
NporpaMMmupyeMbie C NOMOLLLIO NporpaMmartopa EP20K200 2X EPC2
EP20K400 3XEPC2
DATA 1 57 B Voo EPF10K10, EPFIOK10A EPC2, EPC, EPC1441
DCLK 2 d b 7 Voo EPF10K20 EPC2, EPC1, EPC1441
nCs 4 5 GND EPF10K30, EPF10K30A EPCZ, EPCY, EPC1441
EPF10KA0 EPCZ, EPC]
< EPF10K50, EPF 10K50V, EPF10K50E EPC2, EPCI
og 0 >8 © EPF10KT70 EPC2, EPC]
EPF10K100, EPFIOR100A EPF10K100B,
ma-Q2 EPFIOKI00E 108100 ’ EPC2,EPC
DCLK 4  cogaa, 18 Vec EPFI0K130V EPC2, 2XEPC]
nc g E p 17 nc EPFIOK130E 2XEPC2, 2XEPC
ne oo : 12 ne EPF10K200E 3XEPC3, 3X EPCI
oF g ‘== 4 no EPFi0K2504 2XEPC2, 4X EPCI
- O =& o EPF8282A EPCT, EPC1441 EPC1064
o0 - EPFB282AV EPCT, EPC1441, EPC1064V
ez c5c EPFB45A EPCI1,EPC1441, EPC1213
7] EPF8636A EPC1, EPC1441, EPCI213
Q EPF8320A EPCI, EPC1441, EPCI213
EPFB1188A EPCt EPC1441, EPC1213
< o EPFB1500A EPCt EPC1441
c8ccefese EPFBO10A EPC2, EPC1, EPC1441
NrSRRNQY EPFB016 EPFBO1BA EPC2, EPCI, EPC144]
ne 1 24 nc EPF6024A EPC2 EPCI EPC1441
DCLK 2 23 Vg
ne 3 22 ne Mpn HeobXoAMMOCTK MCNONL3YETCA KacKkaaHoe BKIOYeHWe He-
nc 4 2i nc ckonbkux N3Y Ha Puc. 1.57--1.61 npuBeneHbl cxembl BKAIOHEHUSA
:g g fg : 2 KOHGUTypaLnoHHbIX M3Y 1 MJIVC pasnndHeix cemeilcTs
o e Puc. 1.57. Kondurypaums MIMC FLEX6000, FLEX10K,
PO mNBTOO APEX20K npu nomouw N3Y EPC2, EPC1, EPC1441
eBeQoddo Vcc9 Vocg Vee
ceepgecececs 10«[] 10k[] 10«
DCLK DCLK
DATAO DATA
nSTATUS OE
Pwuc. 1.56. KondurypauuonHsie [13Y EPC2, CONF DONE J ncs
NporpaMMupyembie No JTAG -
—IMSELO nCONFIG nINIT_CONF (3)
—{ MSEL1 nCE+—|
P
EREEREE
1 85808588 Puc. 1.56. Kondurypauusa NJINC FLEX6000, FLEX10K,
BCLK 4 . oe% 2 2 s APEX20K npn nomolum geyx 13y EPC2, EPC1, EPC1441
VCCSEL 5 ne VCCSEL 3 22 nec.
nc 6§  genc ne 5 20 e Vecg Voo, Veo
OE 8 “F¥¥5% 14 VPPSEL "ot 7 e “‘[?] 1“6 "‘ﬁ L
nc B 17 VPPSEL DCLK DCLK L DCLK
DATAO DATA DATA
nSTATUS OE nCASC nCS
CONF_DONE nCS OE
-+ MSELO nCONFIG nINIT_CONF (3) "‘
-+ MSEL1 nCEj+—
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IMABA 1. 2NEMEHTHASA BA3A

Puc. 1.59. Koudurypauus neckonskux MINC FLEX6000, FLEX10K, APEX20K npv nomowwm F3Y EPC2, EPC1, EPC1441
Vce

Vceo Vec
1k 1K 1k

MSEL1

nSTATUS
CONF_DONE
F—{MSELO nCONFIG

DCLK‘J | MSELO DCLK DCLK L DCLK
DATAOj—! | }—+|MSEL1  DATAO DATA DATA
— nSTATUS OE nCASC ncs
CONF_DONE ncs N3Y1 oeN3Y2
nCONFIG [« niNIT_CONF (3)
ncE nCEQ nCE {e—]

Puc. 1.60. Kondurypauws NJIUC FLEX8000 npu nomowm M3Y, EPC1 , EPC1441, EPC1213, EPC1064

"0 —+{nSIP CONF_DONE
MSELO nSTATUS
MSEL1 DCLK

0

"0 —

Veco

DATAQ
nCONFIG

Vcece Voo
1K 1k

nCS
OE  pay
DCLK DATA

Puc. 1.

61. KoHdurypauus Heckonskux MJIUC FLEXB000 npu nomowm N3Y EPC1, EPC1213

"o )
Q" —

0" —»

Vee

nSiP CONF_DONE
MSELO nSTATUS
MSELA1 DCLK

DATAO
nCONFIG

1k

Vcce Veco Vec
1k 1k

Vce
1k

"o s
" —

by

0" —»

nSIP CONF_DONE
MSELO nSTATUS
MSEL1

DCLK

DATAQ

NCONFIG

0" —l
"y,

0" —]

nSIP CONF_DONE
MSELO nSTATUS
MSEL1

DCLK

DATAO

nCONFIG

nCS nCASC nCs
og N3¥1 oe N3y2
DCLK I—- DCLK

DATA} l DATA
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IMABA 1. 9NEMEHTHASA BA3A

Puc. 1.62. BpemenHbie auarpammul KoHburypauws NJIUC

D(N-1)

{4 Il

nCONFIG

b 1)

[ | - I8

nSTATUS

CONF_DONE (1)

kL) B

il

y g

oo T LILPLTY LML @
DATA M ~/oN 3 ®

[{d 1¢

T W
{1 [{i

1] L)

— ’ [

H b2l

User1/0 (2) CocTosiHue
INIT_DONE (3)
MODE Kondurypauun

[
1} M
. WHMuMMMSMMH€% ‘X PaGota

Ha Puc, 1.62 npuBefieHw BpemeHtibie ArarpaMmbl KoH$purypaumu NANC,
Kpome ucnonssosanmna N3Y, N/MC MOXHO KOHGUIYPUPOBATS G MCNONL3CBAHUEM KOHTPOAIepa cucTemsl, B KoTopoi npumeHeHa MNJIUC B Tab-
Anue 1.20 NpuBefe Hy BOIMOXHBLIE PEXUMBI KoHdUIypaLuu MJIUC.

Ta6amua 1.20. Pexumbt kotdmrypauuu NIKC

Pexum xoHGUrypauun

NpumeHeHwe

Passive Senal (PS) NaccHBHui nocnenosaTebHL

Kedrrypauws no Nocne0BaTeNtHoMY GHHXPOHHOMY nopTy MuKpenpeyeccopa (MIT) wnu ycipolicTey
ByteBlaster, BitBlaster, MasterBlaster

Passive Parallel Synchronous {PPS) MaccuBrbil napannebHbii CHHXPOHHLIA

KoHdurypaims no napannesbHoMy CUHXDOKKOMY nopTy M3

Passive Parallel Asynchronous (PPA) MTaccHBHbIR napannenkHbli ACMHXPOHHLIA

Kordurypauua no napaanensHoMy acuHXpoHHoMy nopTy M. MI agpecyet IC kak namata

Passie Serial Asynchronous (PSA) RaccuBxbiM nocsiefioBaTenbHui ACUHXPOHHLIA

Kodurypauma no Necne0BaTensHOMY aCUHXDCHHOMY NCpTY MuKponpolieccopa (M)

JTAG

Wenonwayetcs cranaapt IEEEStd 1149 1
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