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1.AHHOTAIMS

1.1. KpaTkoe onucanue coaepxaHus JaHHOW JUCLUIUINHBL;

[Ipu n3ydeHun JaHHOTO Kypca CTYAEHT 3HAKOMHUTCS C MPOrpaMMHUPYEMBIMU JIOTHUECKUMU
CXEMaMH, NIPUYEM BHUMAHME YIEJISIETCS Ha BO3MOYKHOCTU peali3allid Ha TaKUX YCTPOMCTBAX
KaK JIOTMYECKMX CXEM pa3HOW CIIO)KHOCTH, TaK W LMU(POBBIX aBTOMATOB. Takke COAEPKUT
IPUMEPHI C ONMCAHUSAMHU JAHHBIX YCTPOICB Ha CTAaHAAPTHBIX MHTETPAIbHBIX CXEMaX U MOJAEIH
Ha si3bike Verilog HDL. M3y4arorcs cTpyKTypbl IPOrpaMMHPYEMBIX MaTPUYHBIX HHTETPATBHBIX
ycrpoiict - FPGA u CPLD u npuBozsTcs npuMepbl KOHCTPYMPOBAHUS CXEM Ha HX 0ase.

1.2. Tpynoemkocts: 4 3e., 1444.-324., 164. npak.3aH., 51u. CP., 454. sx3ameH.
1.3. B3auMocCBs3b AMCUUIUIMHBI C IPYTMMHU AMCUUIUIMHAMM Y4e€OHOTO IJIaHa CHEelHaIbHOCTH
(HampaBieHust)

Kypc «KoHcTpyrnpoBaHue 351eKTpOHHBIX CpEeICTB Ha 0aze mporpammupyemsix BUC» TecHo

B3alMOCBS3aH C TAKUMH JUCLUIUIMHAMU cHelHalbHOCTH «KOHCTpyrpoBaHUE U TEXHOIOT U
AIIEKTPOHHBIX CPENCTBY», KaK «MH(MOpMAIIMOHHBIE TEXHOIOTUNY; «SI3BIKM MPOEKTUPOBAHHUS
anmapaTHeIX — cpeactB»; «Jlormueckoe NIPOEKTUPOBAHHE  BJIEKTPOHHBIX  CPENCTBY;
«IIpoexTupoBanue MUPPOBLIX UHTETPAIBHBIX CXEM.

1.4. Pe3ynbTaThl OCBOEHMSI IPOTPAMMBI TUCHUTIINHBIL:

Kon
HHIHKATOPA
Kon JIOCTHIKEHHSI
. HaumenoBanue mHAMKATOPA
KommneTeHuuu (6 | HaumeHOBaHMe KOMIIETEHIUH (6 | KOMIETEHIU . .
AOCTHKEHU KOMIIeTeHIUi (8
coomeemcmauu coomeemcmauy padbouum ¢ (8
coomeemcmauy paboyum ¢ y4eoHvim
pabouum ¢ VUEOHbIM NIAHOM) coomeemcmeuu naanom)
VueOHbIM NAAHOM) paboyum ¢
VUEOHbIM
NIAHOM)
VK-1. CnocoOeH OCyHIECTBISTh TTOUCK, VK-1.1. 3HaeT KaK OCYIIECTBIISITh TTOKCK,
KPUTHYECKHI AHATH3 H CHHTE3 KPUTHYECKHI aHaTN3 U CUHTE3
uH(pOpMAaLIUY AJIs PEeIICHUs
uH(pOpMaIUHU, TPUMEHSIThH
MOCTABIEHHBIX MPOGECCHOHATHHBIX
CHCTEMHBIN TIOJXOJT ISl PEIICHUS 3ajay.
IOCTaBJICHHBIX 3a/1a4 YK 1.2. YMeeT NpuMeHATh CUCTEMHBIN
MOJTXO/1 HA OCHOBE TIOWCKA,
KPUTHYECKOTO aHaN3a U CHHTE3a
uH(pOpMaluU AJis peleHus 3aa4
npodecCHOHATBLHON 00JIaCTH.




VK-1.3.

Brnaneer HaBbIKamMu OWCKa, CHHTE3a
Y KPUTUYECKOTO aHAJIHM3a
uHpOpMaIKU B CBOCH
npodeccnoHaTbHOM 00J1aCTH;
BJIAJICET CUCTEMHBIM IOIXOJIOM JIJIsI
pCLICHUS TOCTABJICHHBIX 3a/1a4.

YK-2. Crnocoben onpenensaTsh Kpyr 3amad | YK-2.1. 3HaeT MMoAX0/Ibl B IOCTAHOBKE 3a71a4
B PAMKAX [OCTABICHHOR [N 1 JUTSL TOCTUKEHUS TIOCTaBICHHON
uenu, 00a1aeT 3HaHUusIMU B BIOOpE
BBIOUPATH ONTUMAIBHBIE CTIOCOOBI
ONTHUMAaJIBHBIX CIIOCOOOB HX
WX PEIICHUs, UCXOIS U3 peleHus.
JCHCTBYIOLLIIX IPABOBBIX HOPM, VK-2.2. Vmeert, uCXod U3 AEHCTBYIOIIUX
MIPABOBBIX HOPM, UMEIOIITIXCS
UMEIOLINXCS PECYPCOB U N
PECYPCOB U OTpaHUYEHUH, BBIOUPATH
OTpaHHICHUN ONTUMAaJIbHBIC CITOCOOBI PEIICHUS
3a/1a4 B IpoeccCuoHaIbHON 00J1acTH
JUTSL TOCTUKEHUS TIOCTaBICHHON
(<178
YK-2.3. Bnageer HaBbIkaMu onpenencHus
Kpyra npoeCCHOHATBHBIX 33/1a4 B
paMKax IMOCTaBJICHHOH 1eTH;
BBIOOPOM ONTHUMAJIBHBIX CIIOCOOOB UX
pEIIeHHUs C YYETOM JACHCTBYIOIINX
MIPABOBBIX HOPM U UMEIOIINXCS
peECypCOB.
[1K-4 Cnocoben paspaborats | [1K-4.1 3HaeT pa3paboTKy IUIaHa KpUCTaLIa,
TOTIOJIOTUYECKHE  ONMHCAHHWS  Ha pasmelenue 610KoB
_ | TIK-4.2 VYmeet pazpaboTaTh TONOJOTUYECKHE
OCHOBE TMOJIYYeHHOTO CIHUCKa Ieneit
OTHCaHUs HA OCHOBE MOTYYEHHOTO
C y4€TOM Ha60pa Ol"paHI/ILIeHI/Iﬁ CIIMCKAa uenef/'l
[K-4.3 Bnageer ocyuiecTieHueM
netanbHol TpaccupoBku CHK
ITK-6 Criocoben paspabortarh komrutekT | [1K-6.1 3naer pa3pabotky onucanust CHK
KOHCTPYKTOPCKOM M TexHuuyeckont | ITK-6.2 Ymeer pazpaboTaTh KOMILJIEKT
JOKYMEHTAIIMH HA CHCTEMy Ha KOHCTPYKTOPCKOW U TEXHUYECKOU
JIOKYMEHTAIlUU Ha CUCTEMY Ha
KpHUCTaJLIEe
KpHUCTaIe
T1K-6.3 Biageer koMIuIieKTOM

KOHCTPYKTOPCKOM ¥ TEXHUYECKON
JIOKYMEHTAallUH Ha CUCTEMY Ha
KpHUCTaJlIe




2. YYEBHAS ITPOI'PAMMA

2.1. llenu u 3a1a4y TUCIUILINHBI

H3ydeHue apXuTEKTypbl, CXEeMOTEXHUKH U KOHCTPYUPOBAHUS 3JIEKTPOHHBIX CPEICTB HA 0Oaze

nporpammupyeMbeix BUC, nonydenue 3HaHuil B 00JaCTH MPOEKTUPOBAHUS LU(POBBIX CXEM C

UCIIOJIb30BAHUEM MPOrPaMMHPYEMbIX JIOTHYeCKUX HHTerpanbHbix cxem ([IJIMC - FPGA).

Taxxe

U3y4YeHHE BOMPOCOB CTPyKTypel FPGA u mocnenoBaTenbHOCTh MPOSKTUPOBAHUS

udpoBsix ycrpoiictB mo RTL-omucanuto na FPGA (Xilinx, ISE Design Suite 1.4), monyueHue

ouroBoro ¢aiina (bit-stream) u KOHGUTYpUPOBaHHE YCTPONCTBA.

2.2. TpyioeMKOCTh TUCIUTUIMHEI ¥ BUIBI yUeOHOU paboThI (B aKaleMUIECKIX Yacax U 3a4eTHBIX

eANHUIAX ) (Yoanumes CmpoKu, Komopble He Oy0ym nPUMeHeHbl 8 PAMKAX OUCUUNTIUHDL)

Bcero, B PacnpeneJieHue 1o cemecrpam
Buabl yueOHoii padboThI aKaj.
yacax ceM ceM | ceM | ceM. | ceM | ceM.
1 2 4 5 6 7 8
1.06mast Tpy10eMKOCTb U3y4eHHUS 144/4xk. 144/

JAUCHUILUIMHBI 10 ceMecTpPaMm, B T. U.: 4k.

1.1. AyautopHbI€ 3aHATHS, B T. 4.: 48 48
1.1.1.Jlexkumn 32 32
1.1.2.IlpakTHueckue 3aHATHS, B T. 4. 16 16

1.2. CamocrositenpHas padoTa, B T. 4.: 51 ol

WToroselii KOHTpOIb (DK3aMeH, 3a4er, 45 45
JMd. 3a4eT - yKazarh)

2.3. CoaepsxkaHue TUCHHUILINHBI

2.3.1. TemaTH4yecKHii IVIaH U TPYAOEMKOCTh ayIMTOPHBIX 3aHATHI (MO1Y.JIH, pa3ae/bl
AUCHUILVIMHBI U BUAbI 3aHATHII) 0 padoyemMy yueOHOMY IJIaHY

Jlexkuun Tpaxr. Jlado
Pa3nennl 1 TeMBbl AUCIHHUIIIHHDI Bcero (aﬁ 3ansaTusa CeMuHapbI (aKp'
(ak. yacos) ) (ak. (ak. yacoB) )
4acoB) uacos) 4acoB)
=3+4+5+
1 2=3 :17 5+6 3 4 5 6
Beenenue. Kpatkuii 0030p MeTo10B 2 2
Tema 1.1. Knaccuduxanms n
XapaKTePUCTUKH ITPOrPaMMHUPYEMbIX 3 3
uHTerpabHbIX cxeM (PLD). Tumbt
MPOrPaMMHUPYEMBIX COCITUHCHHIA.
Tema 1.2. Knaccudukanust mpocThix
PLD. IlporpaMMupyeMsbie JIOTHYECKHE 5 3 2
matpuiibsl (PLA)




Tema 1.3. Peanusanus KOHEYHOTO
aBromara Ha PLA.

Tema 1.4. Knaccudukanus u
HaszHaueHne ROM-namsatu. CTpykTypa 8 4 4
ROM-niamsiTh.

Tema 1.5. OnHOKpaTHO
nporpammupyemsie ROM (PROM). 4 2 2
EPROM u EEPROM.

Pa3nen 2. Ilporpammupyemslie
Gonbmue uaTerpanbaee cxemsl (BUC) 2 2
— FPGA. Knaccuueckue FPGA

Tema 2.1. Ctpykrypa
nporpammupyemsix BUC. 6 4 2
Ucnonp3oBanue saeiiku SRAM B

Tema 2.2. Kondurypupyemsbie
norudeckue 6moku. Peanuzanus

r 4 2 2
JOTHYeCcKUX (QyHKIHI C

ncnonb3oBanreM LUT — GJI0KOB.

Tema 2.3. Peanu3aius OyJieBbIX 6 4 2
Tema 2.4. Pecypcbl KOHOUTYpUPYEMBIX

soruyeckux 010xkoB BUC. Cekuun 6 4 2
SLICEM u SLISEL.

HUTOIo 52 34 18

2.3.2. KpaTkoe coaep:kaHue pa3/iejioB JUCHUIIMHBI B BU/le TEMATHYECKOT0 MJIaHA

Tema 1. Beemenume. KpaTkuit 0630p MeTOZ0B ITPOEKTHPOBAHMS.

Tema 2. Kimaccuduxanus u XapaKTepUCTUKK IIPOrPaMMUPYEMBIX HHTerpatbHbIX cxeM (PLD).
Knaccudpukanya ©  XapakTepuCTMKHM —IPOTpaMMUpYyeMbIX HHTerpanbHbIXx cxeM (PLD). Tumsr
IIPOTPaMMUPYEMbIX coequHeHu. Tumnsr mporpammupoBanus: toruku fuse u antifuse.

Tema 3. Kiraccuduxarus npoctsix PLD.

Krnaccuduxauus mporpaMMupyeMbIX JOTUIeCKUX YCTPOiCcTB. OfHOKPAaTHO IIPOEKTUPYeMbIe JIOTUIeCKHe
ycrpoiictBa. IIporpammupyemsie normdeckue marpunsl (Programmable logic array PLA). Texnonorun
OJJHOKPATHOTO IIPOTPaMMHUPOBAHUA.

Tema 4. Kimaccudukanusa u HasHaveHne ROM-nmamaru.

Crpykrypa ROM-nmamaru kak Mozmyns mporpammupyemoirr Mmarpunsl. Iloctpoerme ROM mogmyma
6o0spIIOrO 06BEMAa Ha MUKPOCXeMaX MeHBIIero oobeMa.

Opnoxparao mporpammupyemsle ROM (PROM (Programmable ROM)). EPROM u EEPROM.
CpaBHeHue, crioco6bl mporpammupoBanus u npukiaagusie Gyukiuu PROM, EPROM u EEPROM.

Tema 5. TIporpammupyemsie Gonbiue uuTerpansasie cxemsl (BIC) — FPGA.

Knaccuueckne FPGA. MHOrokpaTHO IporpaMMUpyeMble JIOTHYeCKHe YCTpOHcCTBA. TexHoIorum
MHOTOKpaTHOro mporpammupoBanusa. Crpykrypa mporpammupyemsix BHC. McmonezoBaHue sueiiku
SRAM B KayecTBe IIPOrpaMMHPYeMOro 5jaeMeHTa.MaplmpyTu3aTopsl M TPacCHPOBOYHBIE PeCypCHI
mporpammupyemsrx BUC.

2.3.3. KpaTkoe coaep:kaHHe CeMHHAPCKHX/MIPAKTHYECKUX 3aHATHI/Ia60paTOPHOro
NPaKTHKyMa



Pa6ota 1. Peann3oBaTh MHOTOBXOZOBYIO KOMOMHAIIMOHHYIO CXeMy C HECKOJIBKMMH BbIxozamu Ha PLA
(programmable logic array) u ma PAL (programmable logic array). MurnmMusupoBaTs 3asaHHbIe OyieBbIe
byHKIMM U peanu3oBaTh KoMOuHaunuoHHYIO0 cxemy Ha PLA u ma PAL, mpexBapuTenpHO COCTaBUB
TaOJIUITy TPOrpaMMUPOBAHUS.

Pa6ora 2. PeannsoBaTh MHOTOBXOZOBYIO KOMOMHAIIMOHHYIO CXeMY C HECKOJBKUMU Bbixogamu Ha PROM
(Programmable Read-Only-Memory). Ompezenuts 3HaueHHWe COBEPUIEHHON  JU3BIOHKTUBHOM
HopmanbHoil dopmsr (CAH®) mns samamusix OyneBbIX (QYHKUMI U peann30BaTh KOMOMHALMOHHYIO
cxemy Ha PROM.

Pa6ora 3. IToctpouts Mozyns ROM mamaru Gonbiiero o6seMa Ha Oase 3afaHHBIX MuKpocxeM ROM
IAMATH MEHBIIero 00’beMa, IpeiBapUTeIHHO PACCUYUTAB PaspASHOCTD HCIIOIB3YeMOT0 JeKOozepa.

Pa6ora 4. IIpencraBute cTpykTypy u Tabnumy xpaHeHus gaHHbIXx B PROM, xoropyio HCIONB3YIOT B
KayecTBe MOAYJIA TaGIWYHOM BHIOOPKM [JI1 BBIIIOJHEHUS apUPMETHYECKUX OIllepaluil (CyMMUPOBAHUA,
YMHOXEHUS U T.J|.) HaJ, IeJIBIMH YMCJIaMU CO 3HAaKOM U 6e3 3HakKa.

PaGora 5. PeanusoBaTh CTPyKTypHyIO CXeMy KOHEYHOTO aBTOMATa, WCIOJNB3ysS B KadecTBe
KOMOWHAIIMOHHOM JIOTUKK OJHOKPATHO IPOrPaMMUpPyeMble JIOTHYeCKHe CXEMBI.

IToctpouts rpad-cxemy aBroMara, onpefenuTs GYHKIUKU BO3OYKIEHUS TPUITEPOB, MUHHMHU3HPOBATH
GYHKIIUY U pean30BaTh CTPYKTYPHYIO CXeMy KOHEYHOTO aBTOMATa.

Pa6ora 6. PeamusoBarh MHOTOBXOZIOBYI0  KOMOMHAI[MOHHYIO CXeMy C  HCIIOJIb30BaHHUEM
IIPOTPaMMUPYEMBIX MYJIbTHILIEKCOPOB.

Pa6ora 7. PeanusoBarh 3azaHHylO0 OyjeByl0 (YHKIMIO C HCIOIb30BAaHHEM IIPOIPAMMHUPYEMOTO
sorudeckoro 6;10ka ¢pupmsr Altera.

Pa6ora 8. Peanu3oBaTh MHOTOBXOZOBYIO KOMOMHAIIMOHHYIO cxeMy C wucmosnb3oBaHueM LUT-6710k0B.
MuHMMHU3UpOBAaTh 3aJaHHBle OyjeBble QYHKIMM U peaTu30BaTh KOMOWHAIMOHHYIO CXeMy C
ncnonassoBanueM LUT-6510k08, ¢ mociaesyiouum npeacrasieHreM 6urosoro cogepxxanus LUT — 6110koB.

2.3.4. MaTepHaJ’leO-TeXHI/I‘IeCKOC odecneuyenue AUCHUIIIMHBI
Ay,Z[I/ITOPI/IH obecneuena KOMIIBIOTEPAMH, B KOTOPBIX HMHCTALJINPOBAH HPOI‘paMMHO-CI/IHTEBHPYIOIlI;I/Iﬁ

naket ISE Design ¢upmsr Xilinx, o6opyzosana FPGA 6opaamu ¢upmsr Xilinx, co BcrpoennsiMu FPGA
ceMmeiicTBa Spartan-6, 1 He06XOAUMOM yueOHO-MeTOAUIECKO JINTePATyPOH.



2.4. MoayjbHasi CTPYKTypa [IUCHUILVIMHBI € pacnpeaejeHneM BecoB 1m0 (opmam
KOHTPOJICH
Bec ¢popmbl . .
bop Bec urorosoii Bec urorosoii
(dpopm) Bec ¢opmbl Beca
TEKYILEro MPOMEKYTO OHCHKH OUCHKH e3yJbTHPYIOIIEH
yi P Yy MPOMEKYTOYH | MPOMEKYTOUHOT pesy pyrolnt
KOHTPOJIS B YHOI'0 OLIEHKH
0ro KOHTPOJIA 0 KOHTPOJIS B
pe3yJabTHPY | KOHTPOJSA B NMPOMEKYTOYHBIX
. . . B pe3yabTHpYIOIIe s
D opMbI KOHTPOJIEH foLei HTOrOBO¥ . KOHTPOJIeil M OLleHKHU
Pe3yJabTHPYIO H olleHKe
OlleHKeE OLIeHKeE . HTOTrOBOr0 KOHTPOJIS
mieii oIeHKe TPOMEKYTOYHBI .
TeKyIero TMPOMEKYTO . B pe3yJIbTHPYIOIIEit
MPOMEKYTOYH X KOHTPOJIEH
KOHTPOJIS YHOIr0 . OLlEHKE HTOr0BOI0
bIX (cemecTpoBoOii
(mo KOHTPOJIS . KOHTPOJIS
KOHTpOJIei OlleHKeE)
MOLYJISIM)
Bup yueonoii M1l M2 M1 | M2 | M1 M2

PadoThI/KOHTPOJISA

KoHtpoibHas pabdota (npu
Haau4uu)

YcTHBIN onpoc (npu Hanuyuu)

TecT (npu naruuuu)

JlaGopatopHble paboTHI (npu
Haau4uu)

[TucrMeHHBIC JOMAIITHHUE 3a/IaHUS
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Occe (npu Hanuyuu)

[IpoexT (npu nanuuuu)

Hpyaue cpopmul (npu Hanuuuu)

Beca pe3ynpTHpyronmx oneHok
TEKYIIMX KOHTPOJIEH B UTOTOBBIX
OLIEHKaX MPOMEKYTOUHBIX
KOHTpOJIEH

Beca o11eHOK TPOMEXYTOUHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IPOMEXKYTOUHBIX KOHTPOJIEH

Bec urorosoii onenku 1-ro
MIPOMEKYTOUHOT'O KOHTPOJISI B
pe3yJIbTUPYIOLIEN OLIEHKE
MIPOMEKYTOUHBIX KOHTPOJIEH

1 VueOubrit Mopyinb




Bec ntorosoii oieHKH 2-T0
IIPOMEKYTOYHOI'O KOHTPOJISL B
PE3YJIBTUPYIOLIEH OLIEHKE
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec pe3ynbpTupytoiei oueHku
MIPOMEKYTOUHBIX KOHTPOJIEH B
pe3yJbTUPYIOLIEH OLIEHKE
UTOTOBOT'0 KOHTPOJIS

Bec uTOroBoro KOHTpoJIst
(9x3ameH/3aueT) B
pe3yJbTUPYIOLIEH OLIEHKE
UTOTOBOT'0 KOHTPOJIS

3. Teopernueckuii 0JIOK (YKa3vlearomcsa mamepuaivl, He0OX00umbvle 011 0CB0CHUA YUeOHOU
nPoOZPamMMbl OUCUUNTIUHBL)

3.1. Marepuaisl 10 TEOPETHYECKON YaCTH Kypca

3.1.1. YuebHuku

1. A.IO. Ilomos. IlpoexTupoBanue nudpoBHIX YCTPOICTB ¢ ucnonb3oBanueM [1IJINC

2. Ilarpuk ['€mab, DneKTpOHHBIE YCTPONUCTBA C MPOTrpaMMHUpPyEeMbIMU KomMroHeHTamu. 2003r. -
2003 K6

3. bponun B. b., Kamuuaun A. B., Cuctemsl Ha MukpokonTpoiepax 1 bBC nporpamMmmupyemoit
noruku. 2006r. - 5152 K6

4. E.IL. Yrpromos. [ludposas cxemorexnuka, 3-e uznanue. bXB-IletepOypr, 2010, — 797 c.

5. Virtex-7 FPGA Configurable Logic Block., UG 474 (v1.1) January 30, 2012

3.1.2. DneKTpoHHbIE MaTepHalIb
1. http://de.ifmo.ru/bk netra/page.php?tutindex=25&index=43
2. http://radiotract.ru/book digital 004.html

4. @oHIBI OLEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUAIbl, HEOOX00UMble Ol NPOGEPKU
YPOBHA 3HAHUIL 8 COOMBENCHBUU C COOEPHCAHUEM YUEOHOI NPOZPAMMBL OUCHUNTIUHDL).

JIa6. Pa6orta 1
Peanusauus xombunanuonusrx cxeMm Ha BYIC, TectupoBanue BeixomHbIX curtanoB Ha FPGA 6opge, ¢
BeIBOzOM Ha LED-5I.

JIa6. Pa6ota 2

Peannzanus xom6uHanmonusix cxeM Ha BUC, TectupoBanue BerxomubIx curtantoB Ha FPGA Gopze, ¢
BBIBOJIOM Ha CEMUCETMEHTHBIN NHUKATOP.
JIa6. Pa6ora 3

Peanuzanus aBromata Ha BUC, TectupoBanme BrIxofHbIX curHanoB Ha FPGA 6Gopze, ¢ BEIBOZOM Ha
CeMHCEerMeHTHBII MHANKATOP



http://depositfiles.com/files/3064707
http://depositfiles.com/files/3064707
http://de.ifmo.ru/bk_netra/page.php?tutindex=25&index=43
http://radiotract.ru/book_digital_004.html

JIa6. Pa6ora 4

Peanusauus asromarta Ha BMC, TectupoBanue Boixomubix curHaiaoB Ha FPGA 6Gopge, ¢ BIBOZOM Ha
CceMUCerMeHTHBIM nHAnKaTop u LED-5I.
JIa6. Pa6ora 5

Peanuzanus PROM namsatu #a BUC, Trectuposanue BeixonoB Ha FPGA Gopze, ¢ BeiBogom Ha LED-51.

4.4, OOpa3zeny TeKyumiero M MpoMeKyTOUYHOI0 KOHTPOJIs

Bbuaer Ne

1. IToctpoutrs ROM 06’emom 128Kx32, ucrnons3ys Mukpocxemsl 06 emom 64Kx 8

2. PeanuszoBats ROM o06'emom 2 x4, ucnons3ys gemundparop u torudeckue saements: “MJIN”: B
ROM 1o agpecam 0,2,15, sanrucano yucio 12, o agpecam 1,10,11, - yucio 13, o aapecy 14 — yucio
10, mo zpyrum aspecam 3amKuCaHbl HYJIH.

3. 3azaH mporpaMMHUpPYeMBIii TorudcKuii 6;10k. PeannsoBars GyHKIUIO

0/1 |—

0/1 |—

0/1 |—

™

1

™
0/1 [—

g -
01— p=

1

™S

T

0/1 —

0/1

0/1

x3
x2
x1

fabc)=c+ a b

4. Peann3oBaTs merekTop BxogHoU nocienosarensHoctr 101100/1 Ha FPGA.

4.5. TlepedyeHb 3K3aMeHAlMOHHBIX BOIIPOCOB

Knaccudukanus nUQpPOBBIX HHTETPATBHBIX CXEM

Krnaccudukanus mporpaMMupyeMBbIX JJOTHUECKUX YCTPOUCTB

ITpocteie mporpammupyemsie torundeckue ycrpoiictea (PLA, PAL, PROM):
[Mporpammupyembie Jorudeckue MaTpuiibl (PLA).

[Mporpammupyembie MaTpUYHbIC JOrn4yeckue ycrpoiictea (PAL).

PAL c perucTpoBbIM BBIXOOM.

[Tporpammupyemble MOCTOSIHHBIE 3arToMuHatomue ycrpoiicta (PROM).
EPROM u EEPROM. JlIocTonHCTBa U HEJOCTATKHU.
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9. CroxHbIe MporpaMmMupyemsie torndeckue ycrpoiicrsa (CPLD).

10. UnTterpanbabie cxembl Tumma FPGA.

11. Kimaccuueckas ctpykrypa FPGA.

12. TIporpammupyemas norudeckas exunuia FPGA — LUT(Look-Up-Table).
13. [Iporpammupyemast storuueckas equauiia CPLD — MX(MyabTHILIIEKCOPHI).
14. Bbnoku BBonma/BeiBoa FPGA.

15. Cucrema Mex0Onouynsix coeqnunenuii FPGA.

4.6. OOpa3ubl 3K3aMeHAIHOHHBIX OUJIETOB

buaer Ne
1. Kiaccudukaius IporpaMMUPYEMBIX YCTPOHCTB.

2. O6obmeHHas cTPyKTypa Kknaccudeckoit FPGA.
3. ITocrpoutrs ROM o6’emom 128Kx 32, ucmons3sys Mukpocxems! 06’ emom 64Kx 8

a)PeannzoBate ROM oG'emom 2 *x4, ucnomns3ys geurudparop u morudeckue smements: “UJIN”: B ROM no
agpecam 0,2,15, sanucano uucio 12, no agpecam 1,10,11, - gyucno 13, nmo agpecy 14 — gucio 10, mo gpyrum
aZipecaM 3aIIMCaHbI HYJIH.
6) B cucreme ects PROM g1 xpaHeHus IpousBefeHU ABYX 8-1 pa3pamHBIX IleIbIX Yncesl Oe3 3HaKa.
Berauciute 06’em TpeGyeMOit IaMATH U OIIPee/INTh, KAaKOe YHCJIO 3alIUCaHo 1o azpecy 2605.

4. PeanusoBats merexrop BxogHo# nociegosatenpaoct 101101/1 wa FPGA. TTokasars cogepxumsie LUT-o0B.
ABTOMAaT MeHfeT COCTOSHUA B CJIeAYIOIeH ITOCIe0BaTeIbHOCTH
0»4—-56->3-5—->1-52—->7—->0...

ITocTpouTs cxemy aBroMata c ucnoabzoaareM PROM. IToxasaTs comepxumoe PROM.
5. 3agan mporpaMMHpyeMsIH Jorndueckuil 6;10k. PeannsoBats GyHKITMIO

Y= @Vb)dV a-b-c “n

<1

AN

A1
SA

RN

R1 — 1

SB

6.y= X1-x2-X5 + X2- Xx3-x4 + x1- x4- X5 (yHKIHIO peaTn30BaTh HCTIOMB3YS TPH 4-X
Bxonosbix LUT.

MatepuaJibl 10 OLEHKe M KOHTPOJIIO 3HAHU I

TemaTHKa CaMOCTOSITEIBHBIX Pa0bOT: CaMOCTOSITENFHO  PEai30BhIBATE [U(QPOBBIE CUCTEMBI HA
nporpammupyemsix bBUC, B ToM uncie: KOMOMHAIIMOHHBIE CXEMBI, CXEMBI C TTaMSATHIO, IeTouncieHHsie AJIY
JUTSL IPOCTHIX apu()METHYECKHUX OIepamnil.

5. Mertoaudyeckui 010K



HJ’IH OCBOCHU ﬂaHHOﬁ JUCHUIIMHBI CTYACHTAM PEKOMCHAYCETCA CBOCBPCMCECHHOC BLIIIOJIHCHUC
BCEX CaMOCTOATCIBbHBIX pa60T, IOoAT0OTOBKA K BBIITIOJTHCHUIO J'Ia60paTOpHBIX pa60T U U3YYCHUC

JUTEPATYpPHI 110 CIIELUATIBHOCTH, PEACTABIEHHON B ITyHKTE 3.



