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BA3OBbIE MATPUYHDbIE KPUCTAIJbI
[Ns NONY3AKA3HbIX BUC

MNony3akasHble UHTerparnbHble CXeMbl Ha OCHOBe 6a30BbIx MaTpuyHbix kpuctannos (BMK) ansa paspa-
©OTUYMKOB M Npon3BOaUTENEN CIOXHOW 3MEKTPOHHOW annapaTypbl ABAATCA HE3aMEHUMOW Naroykon-
BbIPYy4ano4Kon B MHOMOYMCIIEHHbIX CRyYasX:

* Korga TpebyeTcs ObICTPO paspaboTaTb M Ha4YaTb NPOM3BOACTBO U3OENVIS;

* Korga o6bemM NPOM3BOACTBA U3OENNSA OTHOCUTENBHO HEBBLICOK, a MOOXOAALLNX CPEeaU BbiMyCKaeMbIX
BUC Her;

* Npy co3gaHuM cneunduyHOn annapaTypbl C OPUrMHANbLHOW CXEMOTEXHUKOM;
* Npu NnepepaboTke paHee CO34aHHOWN annapaTypbl HA HOBYHO 3fIEMeHTHY1o 6aa3y;

* NPU XENaHUM 3aKas4nka caMocTosATENbHO paspaboTats BUC ¢ Lenbio, Hanpumep, CKPbITb CBOE «KNow-
how».

Bo Bcex aTux nm MHOrMx NOAOGHbLIX Criydasix BO3HUKAIOT NpoTuBopeyunBble TpeboBaHus: obecrneyeHne
BbICOKOM cTeneHun nHrerpauun BUC c 6eicTpoTOon CO30aHns M OTHOCUTENbHO HU3KMMKU 06 bemMamMm Npouns-
BOACTBa, 9KOHOMUYECKN HepeHTabenbHbIMM Anga pa3paboTkm 3akasHbix BUC.

Hanbonee adpdekTUBHO 3TO NPOTMBOPEYMNE peLlaeTcs npuMeHeHnemM nonysakasHbix BUC Ha ocHoBe
BMK. B aTom cnyyae npouecc npoekTupoBaHus un nsrotoeneHuns BYC pacuneHsieTcs Ha ABe YacTu, Npu-
YeM Mo 3aKasy BbINOJTHAETCS TONbKO BTOpasi, boree npoctas YyacTb (MO3TOMY OHU U Mory3akasHble):

» paspaboTtka 1 nsrotoeneHnss bMK, T.e. cTaHOapTHOWM 3aroToBKW, U3 KOTOPOW BMOCNEACTBUN MOXHO
coenaTb pa3HoobpasHble Mnkpocxemsbl. B kaxxgom BMK nmveetcs onpegeneHHbii HAbop HECKOMMYTU-
poBaHHbIX siveek. MarotoBneHue Taknx bBMK nponsBoguTca no ctaHaAapTHOWM TEXHONOMU MaccoBOro
npounssoactea EVC. Ha ocHoBe BMK n3rotaenmBaoTcsi TECTOBbLIE MUKPOCXEMbI, KOTOPbIE NoABepra-
HOTCS BCEM BMaaM atTecTauuoHHbIX ncnbitaHnn. Ha BMK BbinyckatoTcsa rpynnoBble TEXHUYECKUE YC-
nosus (TY). Takmm o6pasom, Bce Hanboree JOPOrocTosiLLmMe 1 AnUTENbHbIE Npoueaypbl MPOEKTUPO-
BaHWs1, Npon3BoacTBa u attectaummn BUC BbinonHalTcA Ha aTane co3gaHus BMK.

* Onsi co3aanuna nonysakasHorn BUNC BeidbnpaeTtca cootBeTcTBYOWMn BMK. INpoekTupoBaHue 3akrnto4va-
eTcs B pa3paboTke Tonorornm 1 - 2 BEpXHUX CII0EB MeTannu3auum Kpuctanna (onpenensercs anekT-
pUYECKO CXEMOW YCTPOMCTBA M MO HAa3HAYEHUIO 3KBMBArleHTHa TOMOMOrMn nevyaTHoOn nnatbl), a Npo-
M3BOACTBO — B HAHECEHUM 3TUX CINOEB Ha paHee N3roToBMNeHHble TUMOBLIE 3aroToBkW. KapTta 3akasa,
Mo KOTOPOW NPon3BoAUTCS pa3paboTka u n3rotoeneHne nonysakasHon bBUC, ogHoBpeMeHHO ABnseT-
CSl M MPUNOXEHMEM K rpynnoBbiM TY, aTtTeCTaumMOHHbIX UCMIbITAHUI NPOBOANTL He TpedyeTcs.

Takum o6pasom, BMK coudeTtatoT B cebe BbICOKYHO MHTerpauuto 3akasHbix BUC 1 rubkocTb B npoekTnpo-
BaHWKM annapaTtypbl Ha ocHoBe VIC cTaHgapTHOWM NTIOMMKM HU3KOW U cpeaHen nHterpaumn. Npu aTom 3Ha-
YMTENbHO COKpaLLatTCH CPOKM 1 3aTpaThbl Ha cosgaHune Hoson BC. HesHaunTenbHoe yBenuyeHue cTo-
MMOCTU B Npou3BoAcTBe nory3akasHon BC no cpaBHEHWMIO C aHaNOrMyHoW no CrOXHOCTU 3aKa3HoM
obmaHumBO, T.K. 3aka3sHas BC npu obbemax npomsBoAcTBa, COOTBETCTBYHOLLUMX 06beMaM Npon3Boa-
CTBa nonysakasHblX, Ha camoM gene Oyaet HaMHoOro gopoxe: 3akasHble BUC gewesbl bnarogapst nx
MaccoBOMY NPOUN3BOACTBY.

Ba3oBble MaTpuUyiHbie KpUcTansnbl

Ha pblHKe nHTerpanbHbix cxem npeactaeneH psag BMK OAO AHrctpem, 6ornee AOCTYMNHbIX OTEYECTBEH-
HOMY MOTPEOUTEMIO 1 MO LIEHE N MO BO3MOXHOCTU OMNepaTMBHOIO B3aMMOLENCTBUSA C Npon3BoanTenem
(no cpaBHeHuto ¢ NC 3apyOeXkHbIX N3roToBUTESNEN) U 3aLULLEHHBIX OT Kanpun3oB MeXayHapogHOW Nonu-
TUYECKOWN KOHBIOHKTYPbI.

AHICTPEM npegnaraet notpebutento pag umdpoBbiX n ognH aHanoro-umdposon BMK, nx kpaTtkue
XapaKTepUCTUKN NpuBeaeHbl B Tabnvuax, a HoBenwme n3 HUX npeacrtaeneHbl 6onee nogpobHbIMKU onu-
CaHUAMMN.

MpownsBoauTenu aNekKTPOHHON annapaTypbl, MOCTPOEHHOW C MPUMEHEHUEM NPOrPaMMUPYEMbIX NTOrMyec-
knx uHTerpanbHbix cxem (MINUC) nmetoT BO3MOXHOCTE UX 3aMeHbl Ha nonysakasHble BUC Ha ocHoBe
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BMK, nony4mB npu atom, B paae cnyyvyaeB, 3aMeTHbI SKOHOMUYECKUA 3DEEKT U YBEMNUYUB MNNOTHOCTb
KOMMOHOBKM annapatypbl. [ina obecneyeHus Takon nepepadotku AHICTPEM paspaboTtan nakeT npo-
rpamMm, MO3BOMSAKLLMA NPOU3BOOUTL aBTOMaTU3VMPOBAHHbIN NEPEBOA NPOEKTOB, BbINOSIHEHHbIX HA yKa-
3aHHbIX HUXxe MTINC B 6a3nc 6udnuotekn BMK.

LncgpoBble 6a3oBble MaTpU4HbIe KpUcTansbl

CTOMMOCTb
_| Bpewms Cpokwm %
Yac . p OpHon NC
ponene | aveec, | o Y012 | Txwn | Foyn- |- Koprye | PSR Nngekr| MRAET
THIC | Teka na BIBOAOB | naptum, | naptum, pyo.
IXIqI;)z( Ns/BEHT Hepenb Bi,lg'_ Ni Au
H1806XM 1 H14.42
combtonma | 15 | 125] 6| 80 | - P 6-8| 80 | 112 | 169
1806BM1 2204.42-3
OCM1806BI1 42 - - | 162 ] 260
15 [125 6 | 80 | - =t
H1806BM1 : i =1 | 72
42
KA1515XM1 ] 42%?;;64 6-8| 80 | 70 | -
H1515XM1 32 | 251101 50 orv | F1864 | o o1 o5 | 161 208
OCMH1515XM1 : 64
H1593XM1 o1y | 186418 ¢ o 100 | 200 | 255
KH1593XM 1 64
32 | 70|35 15 1508 64
KA1593XM1 ] > 6-8| 90 | 35 | -
1593XM2 4229.132-3
92
iseaxva | 64 | 70| 35| 15 [0y | o | 7-10| 130 | 286 | 331
KH1593XM2 64
H1537XM1 45 | 51| 30| 22 | 2v H1866f'13 9-12| 160 | 220 | 275
1537XM2 176 | 51| 30| 22 | 2v 4225:';232'3 10-12| 250 | - |1135
1592xM1 | 100,0 | 230 50| 1.2 |01y 4222';22'3 10-14| 350 | - | 1750
1592XM4 10,0 | 230 50 | 1.2 |01y H1866f'15 10-14| 200 | 300 | 345
MNMpunmevaHus:

1. Avenka cOOTBETCTBYET ABYXBXO4OBOMY 3NIEMEHTY, Hanpumep 2&.
2. Cpokn NpoeKTUpOBaHWS U CTOMMOCTU YKa3aHbl UCXOAsS M3 YCrOBUS, YTO 3aKa3uuK npegocTaBusl
OTrNaXeHHy mogens u Tectsl BAC.

3. CtoumocTun npuBeaeHbl Mo cocTosiHUIO Ha anpernb 2001 .

TUNOBOW MAPLLPYT NPOEKTUPOBAHUSA

3apava co3ganms nonysakasHon BUC Ha ocHoBe BMK 3akrntovaeTtcs B pa3paboTke n Bepudmkaumm To-
MoJsiIorMy BEPXHUX CNOEB MEeTanM3aunm Kkpuctanna, coeguHsatoLen onbnuortednsle syerikn BMK B cooT-
BETCTBMM C SNEKTPUYECKON CXEMOWN 3akasdmka. [Nprnyem 3akasvmk MmeeT BO3MOXXHOCTL BbiDoOpa cTeneHu
CBOEro y4yacTusa B pa3paboTke: OT (hopMNPOBaHNA TONBbKO TEXHNYECKOro 3aaanunsa Ha cosgaHne BUC po
MOJSTHOCTBK CaMOCTOATENBHOM ee pa3paboTku.
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B03MO>XHO HECKOJSTbKO BapmaHTOB pa3paboTku nony3sakasHoun BUC:

* Ha ocHoBe BNBNMOTEKM CTaHAapPTHLIX anemeHToB BMK. 3akasunk caMmocTosTeNbHO NPOEKTUPYET CXe-
My VIC B Gasuce Bmbnuotekn, nonyums oT AHICTpema BCHO HEOOXOANMYIO MHOPpMaLNIO;

* Ha OCHOBE MOBEeAEHYECKOro NpoeKkTa. 3akasynk camocTosATeNbHO pa3pabarbiBaeT NPoekT Ha noBe-
OeH4eckoMm ypoBHe B s3blkax VHDL mn VerilogHDL. AHrctpem nepeBoguT 3TOT NpoekT B 6a3uc 6mt-
nuotekn BMK;

* Ha ocHOBe MNpoekTa, BbinonHeHHoro Ha MJTINC Tunos XILINX, ACTEL n ALTERA. AHrctpem npounsBso-
OWT aBTOMaTMU3MPOBaHHbIN NepeBos, NPOEKToB B 6a3uc 6udnmnotekn bBMK;

* Ha OCHOBE 3rEKTPUYECKON CXEMbI, BbIMOSIHEHHOM B 060N Bnbnmoteke aneMeHToB. AHICTPEM Mpo-
M3BOAMT aBTOMATM3NPOBaHHbLIN NepeBog NPOeKToB B 6a3snc Gubnmotekn bMK;

* Ha OCHOBE TEXHMYECKOro 3aaaHuns. 3akasvmk hopmMynmpyeT TeEXHNYECKOoe 3adaHne Ha Nory3akasHyto
NC. AHrcTpem npom3BoauT ee NpoekTupoBaHue B 6asnce 6mdnmotekn MK u T.m.

B 3aBucumocTu ot Tuna BMK Ha nonHbI umkn «kapTa 3akasa — nocTaBka NepBor napTumny Tpebyercsa ot
nonyTtopa Ao TPeX MeCsILIEB.

TunoBon MapLIpyT NPoOeKTUpoBaHUA L poBbIX Nony3akasHbix UC

BapwuaHT mapLupyTa npoeKkTMpoBaHus
CuHTes
Brbnnoteka
n3
1592XMx Anmc
3akazumk —p — AHrcTpem
CuHTes T3
VHDL Ha
VerilogHDL pa3paboTky
y
| dopmurpoBaHue 6a3bl AaHHbIX |<— AHrcTpem
v
| MogenupoBaHue 1 Bepudukaums |<— AHrcTpem
3akasuuk ——| MpenBapuTenbHbBIN NPOCMOTP NPOeKTa |<— AHrcTpem
|I'Ipoe|<Tv|pOBaHme TOMoNorn 1 Bepmcbmaum|<— AHrcTpem
3akasuuk ——| DUHWLHBIA NPOCMOTP NpOeKTa |<— AHrcTpem
3aKasumK  «—y Wsrotoenexme 06pasLos [«—  Anrctpem

AHanoro-undgpoBon 6a30BbIV MaTPUYHbIV KpUucTans

IVIsp,enme Yucno siueek ;:'285 Hactota |5, hepx- ul?AVCI;Sg:SI;( KOHCTPYKLUS
TyAHanor H . Ka aHanorosbIx Temnepatypa
4 A - A MI HC B oC|
AHanoro-uudposoii BUKMOIT 6a30BbIi MaTPUYHBI KpucTtann "Pynb”
H5515XT1 164510
H5515XT1 01 _ )
115 18 2,0-9,0 [H09.18-1B
ABAP IS0 T (5x3) | (2x9) | 2 | 2 | 10| 30| 10 | .20+200 10 = 470
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li° DHUBOBLIE MATOWUNLIS KpheTrzluilsl

TunoBon MapLpyT NpoeKkTUupoBaHUsA nonysakasHbix BUC Ha H5515XT1

3akaszunk — T3 Ha pa3spaboTtky Cx3 «—— AHrcTpem
v

Paspabotka Cx3, mogennpoBaHue* «— AHrcTpem
v

3akasuuk — [MpenBapuTeEnbHbLIM NPOCMOTP NPOEKTa <« AHrcTpem
v

MpekTHO-TexHu4eckne paboTbl -« AHrcTpem
v

3akasumnk — > Warotosnexune obpasLos -« AHrcTpem

*) BoamoxkHa coBmecTHasi pa3paboTka Cxd ¢ 3aKas3ynKoMm.

NMoppepxuBaembie Tunbl MINC

MoppepxnBaemble Popmar Popmar
nanc onucaHus onncaHus
onbnnoTekn
npoekTa TECTOB
XILINX - XC 2000, XC 3000 npo):g':“’ma s
Foundation Series Base PC XC 4000, XC 4000E LCA2XNF., ver. 5.2.1
ACTEL- Bubnnotekn ViewlLogic: Edif 2.0 CMD
Actel Designer Ha nnatdpopmax | ACT 2, 1200XL, ACT 3, BEpCcusa nporpamMmel unm
Cadence, Synopsys, ViewlLogic ACT 3200 DX ViewlLogic's edifnet (ver. 5.00) GEN
FLEX 8000, FLEX 10K, Edif 2.0,
ALIESCQHZ:?;:;:J;:L;/?/rﬁgf ®| MAX5000, MAX7000- | Bepcus nporpammbl Altera VEC
P 7000X, MAX9000 EDIF 5.0
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