


CoriacoBaHo:

N.o. 3aB. Kadeapoit MUKpPOIITEKTPOHHBIX CXEM U CUCTEM

Menuksau B.I11.

(moamuck)



1.AHHOTAIOUA

1.1. KpaTkoe onucanue coaepxaHus JaHHOW JUCLUIUINHBL;

[Ipu n3yyeHun AaHHOTO Kypca CTYAEHT 3HAKOMHUTCS ¢ MPOrpaMMHUPYEMBIMU JIOTHUECKUMU
CXEMaMH, IIPUYEM BHUMAHME YJENAETCS Ha BO3MOYKHOCTU peali3allid Ha TaKUX YCTPOMCTBax
KaK JIOTMYECKMX CXEM pa3HOM CIIO)KHOCTH, TaK U LMU(POBBIX aBTOMATOB. Takke COAEPKUT
IPUMEPBI C ONIMCAHUSAMHU JAHHBIX YCTPOICB HAa CTAaHAAPTHBIX MHTETPAIbHBIX CXEMaxX M MOAEIH
Ha si3bike Verilog HDL. M3y4arorcst CTpyKTypbl IPOrpaMMHUPYEMbIX MATPUYHBIX HHTETPATbHBIX
ycrpoiict - FPGA u CPLD u npuBoasitcs npuMepbl KOHCTPYUPOBAHUS CXeM Ha HX 0ase.

1.2. Tpynoemkocts: 4 3e., 1444.-34y., 184. npak.3aH., 474. CP., 454. sx3ameH.
1.3. B3auMocCBs3b AMCUUIUIMHBI C IPYTUMHU JAUCUUIUIMHAMM Y4EOHOTO IJIaHa CHEelHaIbHOCTU
(HampaBieHust)

Kypc «KoHcTpynpoBaHue 35IeKTpOHHBIX CpeICTB Ha 6a3e nmporpammupyembix bBUC» TecHo

B3aMMOCBS3aH C TAKUMU JUCLUIUIMHAMU cHelHalbHOCTH «KOHCTpyHpoBaHUe U TEXHOIOT s

AIIEKTPOHHBIX CPEACTBY», Kak «/H(pOpMaIMOHHbBIE TEXHOIOTUNY; «SI3BIKH MPOEKTUPOBAHUS

anmapaTHbIX — cpelcTB»; «Jlornyeckoe MpPOEKTUPOBAHME 3JIEKTPOHHBIX  CPEICTBY;

«[IpoexTupoBanue MUPPOBLIX HHTETPAIBHBIX CXEM.

1.4. Pe3ynpTaThl OCBOCHUS MPOTPAMMBI JUCITUTUTHHBI:
B pe3ynbTaTe nuzydeHus: JaHHOUW TMCUUILTMHBI CTYIAEHT JA0JKEH:
® 3Hamb: APXUTEKTYPY, METOJIBI U CpeicTBa pa3padboTku KoHpurypanuu [IJINC
® ymemb: CKOHCTpYHUpOBaTh IMppoBbie cxeMbl Ha 6aze [1JIMC

® gnademp: NIPAKTUUECKUMHU HaBbIKaMH ITporpaMmupoBanus (koHpurypamun) [IIJINC

Kon
HHINKATOPA
Kon JMOCTHIKEHHS
. HaumeHoBaHue MHAMKATOPA
KoMmneTeHun (¢ | HamMeHOBaHHMe KOMIETEHINHU (8 | KOMIIETEHIU . o
JOCTHKEHUH KOMIeTeHINH (8
coomeemcmeuu coomeemcmauu padboyum ¢ (6
coomeemcmeauu padbouum ¢ y4eoHvim
pabouum ¢ VUEOHbIM NIAHOM) coomeemcmeuu naarom)
VueOHbIM NAAHOM) paboyum ¢
VUEOHbIM
NAAHOM)
VK-1. Cnioco0eH oCyIIecTBIATh MOUCK, VK-1.1. 3HaeT KaK OCYIIECTBIISITh OUCK,
KPUTHYECKHI aHaTN3 U CUHTE3




KPUTHYECKUH aHAIN3 U CUHTE3
uH(pOpMaLKH, IPUMEHSTh
CHUCTEMHBIN NIOAXOJ JUIS PELLECHUs

IIOCTABJICHHBIX 3aJ1a4

nH(pOpMaLIUU IJI PeIeHus
MOCTaBJICHHBIX MPOGECCHOHATBHBIX
3ajad.

YK 1.2.

YMeeT NIpUMEHATh CUCTEMHBIN
[IOJIXO/1 HA OCHOBE IIOUCKA,
KPUTHYECKOTO aHaJN3a ¥ CUHTE3a
uHpOpMAaLUK AT pEIIeHHs 3a/1a4
npodecCuOHaTBLHON 00JIaCTH.

YK-1.3.

Brnaneer HaBbIkamMu IOWCKa, CHHTE3a
Y KPUTUYECKOTO aHAJIHM3a
uHpOpMaIINU B CBOCH
npodeCCHOHAIBHON 00J1aCTH;
BJIQJICET CUCTEMHBIM TIOJIXOI0M JJISI
pEIICHHUS TOCTABIICHHBIX 3a7ad.

YK-2.

CriocobeH orpenensaTs Kpyr 3aaa4d
B PaMKax ITOCTABJIEHHOW L€ U
BbIOMPATh ONTHUMAJIbHBIE CITOCOObI
UX pELICHUs, UCXOs U3
JEHCTBYIONIUX MPABOBBIX HOPM,
MMEIOLINXCS PECYPCOB U

OTpaHUYEHUN

YK-2.1.

3HaeT NOAXO0AbI B TIOCTAHOBKE 3a1a4
JJISI TOCTUXKCHUA HOCTaBJIeHHOI\/JI
e, o01a1aeT 3HaHUSMH B BBIOOpE
OIITUMAJILHBIX CIIOCOOOB HX
penieHusl.

YK-2.2.

YMeer, ucxons U3 AEUCTBYIOIIMX
MIPAaBOBBIX HOPM, HMEIOIITHXCS
PECYPCOB U OTpaHUUYEHUM, BBIOUPATH
ONITUMAJIEHBIE CTIOCOOBI PEIICHUS
3a/1a4 B npodeccruoHanbHOM 00acTu
JUISL JOCTHIKEHUSI TOCTABICHHOM
LEJIH.

YK-2.3.

Bnageer HaBbIKaMu onpenencHus
Kpyra npogeccHoHalIbHbIX 337a4 B
pamKax IMOCTaBJICHHOM LIEJH;
BBIOOPOM ONTHMAJIBHBIX CIIOCOOOB UX
pPELIECHHS C YYETOM JIEUCTBYIOIINX
IIPaBOBBIX HOPM U UMEIOLINXCS

pecypcoB.

2. YYEBHAS ITPOI'PAMMA

2.1. llenu u 3a1a4u JUCIUTLIMHBI




W3ydeHne apXuUTEKTyphbl, CXeMOTEXHUKH U KOHCTPYMPOBAHUS 3JIEKTPOHHBIX CPEACTB Ha 0Oaze
nporpammupyemMbeix bBUC, nonyuenue 3HaHHi B 00JacTH MPOEKTUPOBAHUS IIUPPOBBIX CXEM C
UCIIOJIb30BAHUEM MPOrPaAMMHPYEMBIX JIOTHYEeCKUX HHTerpanbHbix cxem ([IJIMC - FPGA).
Takxe w3yueHue BOmpocoB cTPyKTypel FPGA u mocnemnoBaTenbHOCTh MPOCKTHPOBAHUS
udpoBsix ycrpoiictB mo RTL-omucanuto na FPGA (Xilinx, ISE Design Suite 1.4), mony4ucnue

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

2.2. Tpy10eMKOCTh TUCITUIUIMHEI ¥ BUABI y4eOHOU paboThI (B aKaJIeMUYECKUX YacaxX M 3a4e€THBIX

eAHUIAX ) (YOaIums CmpoKu, Komopble He Oy0ym RPUMEHEHbL 8 PAMKAX OUCUUNIUHDL)

Bcero, B
Bujbl yueOHol padoThl aKas.
yacax
1 2
1.00mas Tpy10eMKOCTb H3YUYeHH s 144/4 x.
AUCHUILINHBI N0 ceMecTpaM, B T. 4.:
1.1. AynutopHble 3aHATHS, B T. 4.: 52
1.1.1.JIekunu 34
1.1.2 IlpakTuyeckue 3aHATHS, B T. 4. 18
1.2. CamocrositensHast paboTa, B T. 4.: 47
1.2.1. TloaroroBka K SK3aMEeHAM
NroroBslii KOHTPOJb (DK3aMeH, 3ader, 45
mud. 3a4eT - yKa3arh) IK3amen

2.3. CoaepskaHue JUCHUILIHHBI

2.3.1. TemaTu4yeckHii IJIaH U TPYAOEMKOCTb ayIMTOPHBIX 3aHATHI (MO1Y./IH, pa3ae/bl
AUCHUILUIMHBI U BUAbI 3aHATHII) 0 padoyemMy yueOHOMY IJIaHY

Jlexuuu Tpakr. Jla6o
Pa3zgenanl M TeMBI TUCHUILIMHBI Bcero (aﬁ 3angarus CemMuHapbl (axp.
(ak. yacoB) ) (ak. (ak. yacos) )
4acoB) 4acoB)
4acoB)
=3+4+5+
1 2=3 :17 5+6 3 4 5 6
BBenenue. Kparkuii 0030p MeT010B 2 2
Tema 1.1. Knaccuduxamnus u
XapaKTEPUCTUKU MPOrPAMMUPYEMBIX
3 3
uHTerpabHBIX cxeM (PLD). Tunst
MIPOTPAMMHUPYEMBIX COCIMHECHIM.




Tema 1.2. Knaccudukarms mpocTsix
PLD. IlporpammupyemMblie TOTHIECKHE 5 3 2
marpuusl (PLA)

Tema 1.3. Peanu3anus KOHEYHOTO
aBromara Ha PLA.

Tema 1.4. Knaccudukanus u
HaszHaueHne ROM-niamstu. CtpykTypa 8 4 4
ROM-nmamsiTH.

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

Paznen 2. Ilporpammupyemslie
Gonpiye uaTerpanbaeie cxemsl (BUC) 2 2
— FPGA. Knaccuueckne FPGA

Tema 2.1. CtpykTypa
nporpammupyemMbix BUC. 6 4 2
Hcnonr3oBanue sueiiku SRAM B

Tema 2.2. Kondurypupyembie
norudeckue 6goku. Peannzanus

g 4 2 2
JOTUYECKHUX (PYHKIUH C

ncronb3oBadreM LUT — O110K0B.

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

snornyeckux 00xkoB BUC. Ceknn 6 4 2
SLICEM u SLISEL.

HTOI'O 52 34 18

2.3.2. KpaTlcoe coacpiKkaHME pa3acjoB ITMCHUIIJIMHBI B BU/I€ TEMATUYICCKOI'O IIJIaHA

Tema 1. Beegenne. Kpatxiit 0630p METOZOB IIPOEKTHPOBAHHA.

Tema 2. Knaccudmxanys 1 XxapaKTepUCTHKY ITPOrPpaMMHUPYEMBIX HHTETPaIbHbIX cxeM (PLD).
Knaccudpukanya ©  XapakTepuCTMKHM IPOTpaMMUpYyeMbIX WHTerpanbHbIXx cxeM (PLD). Twumsr
IIPOTPaMMUPYEMbIX coeuHeHu. Tumsl mporpammupoBanus: toruku fuse u antifuse.

Tewma 3. Kimaccuduxarus mpocrsix PLD.

Krnaccuduxauus mporpaMMupyeMbIX JOTUIeCKUX YCTPOicTB. OHOKPAaTHO IPOEKTHUpyeMble JIOTHYeCKUe
ycrpoiictBa. IIporpammupyemsie normdeckue marpunsl (Programmable logic array PLA). Texnonorun
OJJHOKPAaTHOTO IIPOTPaMMHUPOBAHUA.

Tema 4. Kimaccudukarus u HasHavenne ROM-namsar.

Crpykrypa ROM-mamarn kak Mozmyns mporpammupyemoii Mmarpumsl. Iloctpoenme ROM mogmyna
60sbIIOrO 06BEMa Ha MUKPOCXeMaX MeHBIIero oobeMa.

Opnoxparao mporpammupyemsie ROM (PROM (Programmable ROM)). EPROM u EEPROM.
CpaBHeHue, crioco6sl mporpammupoBanus u npukiaagusie Gyukiuu PROM, EPROM u EEPROM.

Tema 5. IIporpammupyemsie Gonsmue unrerpansusie cxems! (BYIC) — FPGA.

Knaccuueckne FPGA. MHOrokpaTHO IIporpaMMHpyeMble JIOTHYeCKHe YCTpo#cTBa. TexHoIormm
MHOTOKpaTHOro mporpammupoBanusa. Crpykrypa mporpammupyemsix BHC. McmonezoBaHue sueiiku
SRAM B kauyecTBe IpPOrpaMMHPyeMOro 3ieMeHTa.MapmpyTH3aTOphl M TpPacCHPOBOYHBIE PeCYpCHI
mporpammupyemsrx BUC.



2.3.3. KpaTrkoe coaep:kaHHe CEMHMHAPCKHX/MPAKTHYECKHX 3aHATHII/JIa00paTOPHOIo
NpaKTHKyMa

PaGora 1. PeanusoBaTh MHOTOBXOZOBYIO KOMOHWHAI[MOHHYIO CXeMy C HECKOJIBKMMHM BbIxozamu Ha PLA
(programmable logic array) u ma PAL (programmable logic array). MurnmMusupoBaTs 3asaHHbIe OyieBbIe
GyHKIMM M peanTn3oBaTh KOMOWHAauuoHHYIO cxemy Ha PLA u ma PAL, mpexmBapuTenpHO COCTaBUB
TaGJINILy TPOrPaMMHPOBaHUA.

Pa6ora 2. Peann3oBaTh MHOTOBXO/IOBYI0 KOMOMHAIIMOHHYIO CXeMY C HECKOJIBKAMU Bbixojamu Ha PROM
(Programmable Read-Only-Memory). Ormpeznenuts 3HaueHWe COBEPUIEHHOH [JU3BIOHKTUBHOM
HopmanbsHoil dopmsr (COH®) mus samamusix OyneBbix QYHKUME U peasn30BaTh KOMOMHALMOHHYIO
cxemy Ha PROM.

Pa6ora 3. IToctpouts mMozyns ROM mamsaru Gosburero o6beMa Ha Oase 3aflaHHBIX MuKpocxeM ROM
IIAMATU MEHBIIero 0obeMa, IIpe;BapUTeIHO PACCUNTAB PaspALHOCTD HCIIOIb3YEeMOTO AeKOozepa.

Pa6ora 4. IlpexcraButh CTpyKTypy U Tabiauily xpaHeHus gaHusix B PROM, KoTopyio HCIIONB3YIOT B
KagyecTBe MOAYJIA TaOJIUYHON BRIOOPKU JJIA BBIIIOTHEHUs apudMeTHYeCKHX olepauuil (CyMMHpPOBaHUA,
YMHOXXEHUS U T.J.) HaJ, IeJIbIMU YUCIaMU CO 3HAaKOM U 6e3 3HaKa.

PaGora 5. Peann3oBaTh CTPYKTYpPHYIO CXeMy KOHEYHOTO aBTOMAaTra, MCIIOJNb3ys B KadecTBe
KOMOMHALIMOHHOM JIOTUKK OZHOKPATHO IIPOrPaMMUpPyeMble JIOTUYeCKHe CXEMBL.

IToctpouts rpad-cxemy aBroMmara, onpefenuTs GYHKIUU BO3OYKIEHUS TPUITEPOB, MUHHMHU3HPOBATH
GYHKIMM U peanu3oBaTh CTPYKTYPHYIO CXeMy KOHEYHOTO aBTOMATa.

PaGora 6. PeamusoBaTb MHOTOBXOJZOBYIO KOMOMHALMOHHYIO CXeMy C  HCIOJIb30BaHUEM
IIPOrpaMMUPYEMBIX MYJIBTHUILIIEKCOPOB.

Pa6ora 7. PeamusoBare 3azaHHyIO OyyeBylo GYHKIMIO C HCIIOIB30BAaHHEM IIPOrPaMMUPYEMOro
sorudeckoro 6;1oka ¢pupmsr Altera.

Pa6ora 8. PeanusoBaTs MHOTOBXOZOBYIO KOMOMHAIIMOHHYIO CXeMy C wucmosnbsoBaHueM LUT-6y10ko0B.
MuHNMHU3UPOBAaTh 3aJaHHBlEe OyjeBble (QYHKIMM U peajln30BaTh KOMOMHAIMOHHYIO CXeMy C
ncnonassoBanueM LUT-6510k08, ¢ mocaesytonum npezacrasieHremM 6urosoro cogep:xanus LUT — 61okoB.

2.3.4. MaTepI/laﬂbHO-TeXHI/I‘-leCKOC odecreyeHue AUCHUIIJIMHBI
Aynutopus obecliedeHa KOMIIBIOTEPAMHU, B KOTOPBIX HHCTAJIMPOBAaH IIPOTPaMMHO-CHHTE3HPYIOMIUH

naket ISE Design ¢upmsr Xilinx, o6opyznosana FPGA 6opmamu dupmsr Xilinx, co BcrpoennsiMu FPGA
ceMmeiicTBa Spartan-6, 1 He06XOAUMOM yueOHO-MeTOAUIECKO JINTePATyPOH.

2.4. MoayjabHasi CTPYKTypa AWNCHUIUIMHBI C pacnpeiejeHHeM BecoB 1o ¢opmam
KOHTpoJ1ei



Bec ¢popmbl

Bec urorosoii

Bec uTorosoii

(dpopm) Bec ¢opmbl Beca
OLICHKH OLICHKH N
TeKYIETro | NMPOMEKYTO pe3yJIbTHpYIoLei
NMPOMEKYTOYH | MPOMEKYTOYHOT
KOHTPOJIS B YHOIO0 OLICHKH
0ro KOHTPOJIA 0 KOHTPOJISl B
pe3yJabTHPY | KOHTPOJSA B NMPOMEKYTOYHBIX
. N N B pe3yJbTHpYIoIe N
®DopMbI KOHTPOJIe 1o1eit UTOTOBOM N KOHTPOJIeH U OLIeHKH
pe3yJabTHPYIO i oneHKe
OlleHKe OlleHKe N HTOr0BOr0 KOHTPO.JIS
1Ieil OleHKe | MPOMEeKYTOYHBI N
TeKyIero | IpoMeKyTo . B pe3yJbTHpYIomeii
NPOMEKYTOYH X KOHTpoJIei
KOHTPOJISt YHOI'0 N OlIeHKe HTOr0BOI0
bIX (cemecTpoBoii
(mo KOHTPOJIst . KOHTPOJIA
KOHTpoJIei OLICHKeE)
MOAYJISIM)
Buj yueonoii M1 M2 M1 | M2 | M1 M2

padoThl/KOHTPOJIA

Kontponbnas padota (npu
Haau4uu)

VYcrHbIl onpoc (npu Hanuuuu)

Tect (npu nHaruuuu)

JlaGopaTtopHbie paboTHI (npu
Haau4uu)

[TuceMeHHBIC TOMAITHUE 33 TaHHS
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

ITpoext (npu naruuuu)

Jlpyeue ¢popmoel (npu Hanuuuu)

Beca pe3ynbTupyrommx oneHoK
TEKYILIUX KOHTPOJIEH B UTOTOBBIX
OIIEHKAX ITPOMEKYTOUHBIX
KOHTPOJIEH

Beca oneHOK mpoMeXyTOYHBIX
KOHTPOJIEH B UTOTOBBIX OLIEHKAX
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec urtorosoii onenku 1-ro
MIPOMEKYTOUYHOTO KOHTPOJISI B
PE3YNBTUPYIOIIEH OLIEHKE
MIPOMEKYTOUHBIX KOHTPOJICH

Bec utorosoii oneHku 2-ro
MIPOMEKYTOUYHOTO KOHTPOJISI B
PE3YJIBTUPYIOLIEH OLIEHKE

! Yue6nblii Monyis




IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec pe3ynpTupyromei oleHku
IIPOMEKYTOUYHBIX KOHTpPOJIEH B
PE3YJIbTUPYIOLIEN OLIEHKE
UTOTOBOT'O KOHTPOJIS

Bec nTOroBOro KOHTpPoJIst
(Jk3ameH/3a4er) B
PE3YJIbTUPYIOLIEN OLIEHKE
UTOTOBOT'O KOHTPOJIS

3. Teoperuueckuii 0JI0K (YyKazvlearomca mamepuaisl, He0OX00uUMble 01 0CB0CHUA YUeOHOU
npoOZPamMMbl OUCUUNTIUHBL)

3.1. Marepuaisl 10 TEOPETHUECKON YaCTH Kypca

3.1.1. YueOHuku

1. A.1O. ITonos. IIpoexktupoBanue uudpoBbIX YCTPOICTB ¢ ucnonb3oBanueM [IJIMC

2. Tlarpuk ['€mib, DIEKTPOHHBIC YCTPOICTBA C MPOrpaMMHUpyeMbIMH KomroHeHTaMu. 2003r. -
2003 K6

3. bponun B. b., Kanunun A. B., Cucremsl Ha MukpokoHTpoiuiepax 1 BUC nporpammupyemoit
noruku. 2006r. - 5152 K6

4. E.IL. Yrpromos. Lludpposas cxemorexHuka, 3-e nuznanue. bXB-Ilerep6ypr, 2010, — 797 c.

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

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

4. @oHIBbI OLEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUAIbl, HE00X00uMble 0711 NPOGEPKU
YPOBHA 3HAHUIL 8 COOMEEMCMEUU C COOEPIHCAHUEM YUEOHOU NPOZPAMMbBL OUCUUNTIUHDL).

JIa6. Pa6ora 1
Peanusanus xombunanuonusrx cxeMm Ha BYIC, TectupoBanue BeixomHbIX curtanoB Ha FPGA 6Gopge, ¢
BeIBOZOM Ha LED-5I.

JIa6. Pa6ora 2

Peanusanusa komOnnannonusrx cxem Ha BYIC, TectupoBanue BerxomHbIX curaanos Ha FPGA Gopze, ¢
BBIBOJIOM Ha CEMUCETMEHTHBIN NHUKATOP.
JIa6. Pabora 3

Peanuzanus aBromata Ha BUC, TectupoBanme BrIxofHbIX curHanoB Ha FPGA 6opze, ¢ BrIBOZOM 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. Pabora 4

Peanuzanus aBromata Ha BUC, TecTupoBanue BeixonHbIX curHanoB Ha FPGA 6Gopze, ¢ BEIBOZOM Ha
CceMUCerMeHTHBIM nHAnKaTop u LED-5I.
JIa6. PaGora 5

Peanuzanus PROM namsatu #a BUC, Trectuposanue BrrxonoB Ha FPGA 6opze, ¢ BeiBogom Ha LED-51.

4.4, OOpa3zeny TeKyllero M MpPOMeKyTOUYHOT0 KOHTPOJIs

Buier Ne

1. ITocrpoutrs ROM 06’emom 128Kx32, ucmons3ys 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, mo agpecawm 1,10,11, - uucio 13, o aapecy 14 — uucio
10, mo mpyrum aspecam 3amucaHbl HYJIH.

3. 3amaH MporpaMMUpPyeMBIH JIOTUICKHI 610K. Peann3oBaTs GpyHKIMIO

0/1 | —

0/1 |—

0/1 (—

N

o

N

g_ }y
]

™~

gl

0/1 |—

0/1 —

0/1

0/1

x3
x2

x1

flab,c)=c+ a b

4. PeanusoBats geTekTop BxomHoi nocienosarensHocTy 101100/1 Ha FPGA.

4.5. TlepedyeHb 3K3aMeHAlMOHHBIX BOIIPOCOB

Knaccudpukanuss 1mudpoBbIX HHTETPATIBHBIX CXEM

Knaccugukanus nporpaMMHpyeMbIX JIOTHYECKUX YCTPOWCTB

[Tpocteie mporpamMmmupyemsie norudeckue ycrpoiicrea (PLA, PAL, PROM):
[Mporpammupyemble torndeckue MaTpuisl (PLA).

[Iporpammupyemble MaTpryYHbIe Jorn4eckue ycrpoiicrsa (PAL).

PAL c perucTpoBbIM BBIXOIOM.

[Tporpammupyembie IOCTOSIHHBIC 3anioMuHaroIue ycrpoiictea (PROM).
EPROM u EEPROM. JlocTonHCTBa M HEIOCTATKHU.

©No gk~ wdRE



9. CnoxHble mporpaMMHupyeMble tornueckue ycrpoiictea (CPLD).

10. Murerpansubie cxemsl Thna FPGA.

11. Knaccuueckas crpykrypa FPGA.

12. [lporpammupyemas noruueckas exununa FPGA — LUT(Look-Up-Table).
13. ITporpammupyemasi norudeckas enunauia CPLD — MX(MynbTUILIEKCOPBI).
14. Bnoxku BBoga/BeiBoga FPGA.

15. Cucrema mex0104HbIX coequaenuii FPGA.

4.6. OOpa3ubl IK3aMeHAIMOHHBIX OUJIETOB

buier Ne
1. Kraccuduxanus mporpaMMUPyeMbIX YCTPOHCTB.
2. O6o6menHasn cTpyKTypa Kiaccudeckoir FPGA.
3. ITocrpoutrs ROM o6’emom 128Kx 32, ucmons3ys Mmukpocxems! 06’ emom 64Kx 8

a)PeanuzoBate ROM o6'emom 2 *x4, ncnons3ys geurudpaTop u morudeckue saements: “MJIN”: B ROM no
azgpecam 0,2,15, sanmucano uuciuo 12, mo agpecam 1,10,11, - uucso 13, mo agpecy 14 — uucno 10, mo apyrum
afipecaM 3aIMCaHbI HYJIH.
6) B cucreme ects PROM g1 xpaHeHUs IPOU3BeLeHUI IBYX 8-1 paspaHBIX Ile/IbIX Yncesl Oe3 3HaKa.
Beranciure 06’em TpeGyeMoit TaMATH U OILIpeie/INTh, KaKOe IHCJIO 3aIIHCaHo 1o azpecy 2605.

4. PeanusoBats merextop BxogHoi nocaenosatensrocty 101101/1 ua FPGA. TTokasars cogepxumsie LUT-0B.
ABTOMAaT MeHfeT COCTOSHUA B CJIeAYIOIeH IT0CIe0BaTeIbHOCTH

0—-4—-6-53-5-1-2—-7—-0...

ITocTpouts cxemy aBromara ¢ ucnosnb3oBanueM PROM. ITokasars comepxumoe PROM.
5. 3ajaH mporpaMMHpYeMsIi Jorudeckuii 6;10k. Peanusopats dyHKIMIIO

Y= (aVb)}dV a-b-c 0

<1

AN
A1

SA

RN

R1T —|1

SB

6.y= x1-x2:x5 + X2- X3-x4 + X1- x4- X5 (yHKIHIO peaTH30BaTh HCIOMB3Ys TPH 4-X
Bxonosbix LUT.

MatepuaJibl 10 OLEHKe M KOHTPOJIIO 3HAHU I

TemaTHKa CaMOCTOSITETBHBIX PabOT: CaMOCTOSITENIFHO  PEajM30BbIBATE LU(PPOBBIE CUCTEMBl HA
nporpammupyemsix bBUC, B ToM yncie: KOMOMHAIIMOHHBIE CXEMBI, CXEMBI C TTaMSAThIO, IeouncienHsie AJIY
JUTSL IPOCTHIX apu()METHYECKHUX Oepanuii.

5. Meroanuyeckuii 0JI0K



HJ’IH OCBOCHU ﬂaHHOﬁ JUCHUIIMHBI CTYACHTAM PEKOMCHAYCETCA CBOCBPCMCEHHOC BBIIIOJTHCHUEC
BCEX CaMOCTOATCIBbHBIX pa60T, IOAT0OTOBKA K BBIITIOJTHCHUIO J'Ia60paTOpHBIX pa60T N U3YUCHHUC

JUTEPATYpHI 110 CIIELNATbHOCTH, IPEACTABICHHON B ITyHKTE 3.
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