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PaGora N2. INPOEKTMPOBAHME YCTPOWCTB YIIPABJIEHMS HA OCHOBE ILIUC

Leas pabdoThI: 3aKperuieHHEe Ha TMPAKTUKE TEOPETHYECKUX 3HAHWU O crocobax
peanu3anuu YCTPOWCTB YIPABJICHHS, HCCIEIOBAHUE CIIOCOO0OB opraHu3amuu y3iaoB DBM,
OCBOEHHE MPUHLIUIIOB IPOEKTUPOBaHus HU(POBbIX ycTpoiicTB Ha ocHoBe [1JIMC.

B xome paboThl cCTymaeHTy HEOOXOIMMO pa3padoTaTh, pEaTH30BaTh M OTIAIUTH
yCTpOICTBO ympasiieHusi ¢ nomoiupio Habopa XC3S200 na ocnoBe [IJIMC Spartan3 XC3S200
(nn Habopa Nexys2 Ha ocHose ITJIMC XC3E-500).

Onmcaume paspabaTHBaeMOIro yCTPOMCTBA

B nmaboparopnoii pabote HeoOxoaumo paszpaborars u peanmzoBath Ha [TJIMC XC3S200
nnu XC3E-500 ympaBmsitomnii aBToMaT CXEMHOTO THTIA, 00padaThIBAIONINNA BXOJHOE KOMAaH/IHOE
cioBo C={C0,...,Ci.;} u ocBenomurensubie curdainsl U={UO,...,U;}, BplIaromuil CUTHAJIBI
ynpasieHusi V={VO0,...,Vi} omnepanrioHHOMY OJOKy B COOTBETCTBUU C TPHUBEIACHHON HUKE
norukoil pabotel. Beibop Habopa (XC3S200 mmm Nexys2) ompenensieTcss B COOTBETCTBUU C
BApUAHTOM (CM. UHIUBUAYAJIbHbBIE 3aJJaHUS).

[Ipu oTnaake ycrpoiicTtBa B pabore mcmnoiib3ytorcs Habopsl Xilinx XC3S200 (ITJIMC
Spartan 3 tuma XC3S200 t256) unu Nexys2 (ITUC XC3E-500 FG320), cpencTBa nHANKAIINH,
KHOTIOYHBIE W TIOJI3YHKOBBIE TIEPEKIIOYATEN, SHEPTrOHE3aBUCUMYI0 NaMATh KOH(UTYparuu
I[UIMC un npyrue oTnanouHble cpenctBa. s aBTOMaTu3aluu Mpoliecca MPOEKTUPOBAHUS B
pabote ucnoaszyercsi cBo0oH0 pacnpoctpansiemas CAIIP Xilinx ISE 9.1 Web Pack.

Ha pucynke 6 moka3aHa cXxeMa OTJIAJKH YCTPOWCTBA VIIPABICHHUS C ITOMOIIBIO
ornagoyHoro Habopa XC3S200. [lng 3amaHus BXOJHBIX CHUTHAJIOB  MPUMEHSIOTCS
MepeKIroYaTeNv, nMeroruecs Ha miate. CoCTosTHIE 0CBEJOMUTENFHBIX CUTHAIOB M KOMaHTHOE
CIIOBO yHOOHO 3a7aBaTh C MOMOIIBI0O BOCEMH HMMEIOMIMXCS MOJI3YHKOBBIX Tepekimouarencii. B
KayecTBE CHHXPOCUTHAJA IIEeJIecCO00pa3HO WCIOJIB30BaTh BBIXOJHON CHTHAJ KHOTIOYHOTO
nepekirodatess. MHauKanus ynpapisiomuX CUTHAIOB MOKET OBITh OCYIIECTBIICHA C MTOMOIIBIO
BOCBMH HMMEIOIIUXCS CBETOBBIX HWHAMKATOPOB W YETBHIPEX 7-CErMEHTHBIX CBETOJMOIHBIX

WHJIUKaTOPOB.
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Pucynok 6 — O6mas cxema OT/IagKH YCTPONCTB ynpasJjeHus ¢ nomombio Hadopa XILINX XC3S200.

K MOMCHTY HaXaTuUA Ha KHOIIKY, HCIOJbB3YCMYIO I 3adaHusd CHHXpPOCHUIHAJIa,
IMOJI3YHKOBBIC IIEPCKIIOYATCIIN JOJIKHBI HAXOJUTHCA B OHOM M3 ABYX YCTOfIqHBBIX COCTO?IHI/If/i,
YTO UCKJIKOYAET UCKaXeHUe curHanoB. Ilpu 3ToM ciienyer yuyuThiBaTh JIpe0esr, MOsBISIOIUICS
mpu paboTe KHOIMOYHOTO TMepekirouaTens. sl UCKIIoueHuss MHOTOKPATHBIX CcpabaThIBaHUM
CJIeyeT UCIOJIb30BaTh CTAHAAPTHYIO CXEMY IOJIaBJIeHUs Apede3ra KOHTAKTOB, pa3paboTaHHYIO
CTYJICHTOM I10 MHANBUyaTbHOMY 3aJIaHHIO B JabopaTopHO padote 1 .

[Ipu pa3paboTke yCTpoWcTBa YIpaBiCHUS HE CIEAYeT YYUTBHIBATh Pa3PsIAHOCTD
OTIEPAIIMOHHBIX OJOKOB. BpeMeHa 3amepek CHUTHAJOB BO BCEX KOMOHMHAIMOHHBIX CXeMax

CUNTAaTb MCHBIIMMHU IICPUOJa CUHXpPOCHUTHAJIA.

I[lopsanok BHNOJHEHMs JabopaTopHOM paboTs

3aganue 1. B CAIIP Xilinx ISE 9.1 Web Pack co3aate npoekT onucanus ycTponcTBa
Ha ocHoBe [IJIMC Spartan 3 tuma XC3S200 FT256 (ma6op XC3S200) unu ITJIMC Spartan 3E-
500 FG320 (nabop Nexys 2).

3aganue 2. [lo TeKCTOBOMY ONMCAHMUIO MHJMBUIYAIbHOTO 3aJaHHs (BbIIABAEMOMY
npenojaBaTesneM) pa3zpaboTaTb aIropuT™M (PYHKIMOHUPOBAHUS YCTPOMCTBA yIpaBJeHMUS,
BBIOpaTh TUIl YIPABIIAIOLIEIO aBTOMaTa (CMHXPOHHBIM WJIM aCMHXPOHHBIM aBTOMAaT; aBTOMAaT
Munu, Mypa, KOMOMHUPOBAHHBIN; aBTOMAT C CUHXPOHHBIM BXOJIOM, CUHXPOHHBIM BBIXOJIOM).
[IpousBecT KOJIMPOBAHWE COCTOSHUI YyHpaBisiollero apromara. Pa3paboTaTh omnucaHue
yCTpoOWcTBa ynpaBieHus Ha A3bike VHDL n BKIIOUHUTH €ro B IPOEKT.

3aganue 3. Bximtouuts B npoekt VHDL onucanus yctpoiicTB nojgasienus qpedesra u
YOpaBJICHUST MaTPHICH 7-CErMEHTHBIX MHAMKATOPOB, pa3pabOTaHHBIE B JIA0OpATOpPHOUN padoTe

Nel.



3aganue 4. Pa3paboraTh TECTOBBIE BO3ACUCTBUSA JUIsI MOJEIUPOBAaHUS pPabOThI

ycrpoiicTBa. BbINOJHUTE QYHKIIMOHATBHOE MOJICIUPOBAHUE YCTPOMCTBA MUKPOIIPOIPaMMHOTO

ynpasneHuss B moxayne Xilinx ISE Simulator. Pe3ynpTaThl MoaenupoBaHusi 3aHECTH B OTYET.

Cunre3upoBath RTL-MoA€1b 1 TEXHOJIOTHYECKYIO MOJIETb YCTPONCTBA.

3ananme S. Jlyig peann3anuu 4acteil pa3paboTaHHOTO YCTPOMCTBA M MOCIECAYIONIEH HX

OTJIAIKK HEOOXOIMMO co3/aTh (a1 OorpaHWYEHUM, COJACpKAIIUN Ha3HAUYEHHWE KOHTAKTOB

1eneBo MHUKpocxeMbl. HasHadeHne pecypcoB OTIIaJOYHOTO Habopa BBIBOJAM MUKPOCXEMBI

MpuBeACHO B Tabmuie 6.

Taonuna 6 — Ha3HayeHHUs1 KOHTAKTOB MHUKPOCXEMbI pecypcaM 0T/IaJJ04HOro Hadopa

Homep koHTakTa Homep koHTakTa Ha3znauenue
Ha6opa XC3S200 Ha6opa Nexys 2
T9 B8 I'mo6anpHblii TakToBRIN curHan GCLKO(50 MI')

MI13 H13 Curnan ot KHOTIKH 3

L14 B18 Curnan ot kHomiku 0

F12 GI18 [Tom3yHkoBbIN nepekItoyaTesns 0
Gl12 HI18 [Ton3yHKOBBIN NIEpEKIOYaTEND |
H14 K18 [Ton3yHKOBBIN ITEPEKITIOYATEND 2
H13 K17 [Ton3yHKOBBIN TIEpPEKITIOYATEND 3
J14 L14 [Ton3yHkoBbIN nepekIovarens 4
J13 L13 [To3yHKOBBIN MEPEKITIOYATEND S
K14 N17 [Ton3yHKOBBIN TIEpEKITIOYATEND 6
K13 R17 [To3yHKOBBIN MEPEKITIOYATEND 7
K12 J14 Ceeroaunon 0

P14 J15 Ceeroauon 1

L12 K15 Ceeromuon 2

N14 K14 Ceeroauofn 3

P13 E17 Cserommon 4

N12 P15 Ceeroaunon 5

P12 F4 Ceeroaunon 6

P11 R4 Ceeroauon 7

3aganmue 6. BBINOIHUTH aBTOMAaTHYECKOE Ppa3MEIEHUE M TPACCHUPOBKY MOJENIN Ha

kpuctae [IJIMC Tuna

XC3S200 FT256. BbInodHUTH MOJEIUPOBAHHUE YIPABIISIOIIETO




YCTPOWCTBA C YYE€TOM pe3yibTaToB paszMmemieHuss u TpaccupoBku B Xilinx ISE Simulator.
Pesynprarel MmoaenupoBaHus 3aHecTH B oTdeT. Ilo pe3ynpraraM pasMmemeHuss U TPACCUPOBKHU
ONpEIENUTh: MAaKCUMaJbHYI0 YacTOTy pabOThl YCTPOICTBA yIpaBJiCHUS, MaKCHUMAaJbHYIO
3aACPKKY OT KOHTAKTa 10 BXOJAd, MAKCUMAJIbHYIO 3aCPKKY OT BXOJJa 10 KOHTAKTaA.

3aganue 6. C nomoipbio otnagoyHoro Habopa XC3S200 um mporpammbl IMPACT
BBITIOJTHUTH TiporpammupoBanue mMaketHou [TJIMC. IlpoBectu TectupoBanue pa3pabOTaHHOTO

yCTpOIICTBA C UCIOJIb30BaHUEM oTiagouHoro Habop Xilinx XC3S200.

[lpuMeps MHOMBUAYAJIBLHEX 3anaHUM

Howmep BapumaHTa 3a1aHuUs ONIPENENISETCS 110 KypHATY MOATPYIIIIHL.
Bapuant 1. PazpabGotars ycrpoiictBo ympaBieHus uukiaumdeckol FIFO mamsrtsro.
Otnamounsiit Habop: XC3S5200.
OmneparinoHHOE YCTPOUCTBO COCTOUT M3 cienyroniux 610koB (Pucynok 7):
® peructpoBoro ¢aina;
® CYETYMKA HOMEpa IEPBOTO 3aHATOTO PErHCTPA;
® CYETYMKA HOMEpa IEPBOTO CBOOOHOTO PErHCTPa;
® MYJBTHITIEKCOPA aJpeca;
e JeKoJiepa BEIOOPKU PErucTpa;
®  CXEMBbI KOHTPOJIS TIEPETIOTHEHUS;
®  CXEMBI KOHTPOJIS OITyCTOIICHHUS.
® IIMHHOTrO (POpPMHUPOBATEIS.

Haznauenue nunuit B rpynmnax C,U u V nosicHstoTcs B Tabau1e:

Curnan \ Ha3nayenue
Komanonoe cnoso C
WE Tun onepauuu (4YTEHUE, 3aITUChH)
CS Curnan BEIOOPKH KPUCTAJUIA, HHUITHATN3APYIOIINHN OTlepannuu
CKE Curnan paspelieHus CUHXpOCHUTHaJIa/yIpaBiieHUuE peXKUMOM
sHeprocOepeKeHus
CLK CurHan CUHXpOHHU3AIUI
Oceedomumenvhule cueHanwvt U
UOVF Peructposslii aiin noiaox
UEMP Peructposslii daiin mycr.
Cuenanvt ynpaenenus V
VWR Pa3permenne 3anucu JaHHBIX
VWE Tun onepanyu
VCE Crpo0 yBenuueHus ajpeca NepBoro CBOOOHOrO
VCF Ctpo0 yBennueHus ajpeca NepBOro 3aHsITOro
VRSEL CurHan pa3penieHusi BLIOOPKH perucTpa




Curnana Ha3nauenune
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Pucynok 7. Ilpumep opranmzanun mukandeckoii FIFO namsaTu.

Bapuantr 2. PaspabGoTtaTh yCTpOMCTBO  yIpaBiieHHs OJOKHpyeMOW HaOOpHO-
aCCOLIMAaTUBHOM KAII-MaMAThIO cO CKBO3HOM 3amuchbio M FIFO anroputmMom 3amenieHwusl.
Otnagounsiit Habop: Nexys 2.

OnepanroHHOE YCTPOMCTBO COCTOUT U3 CIEAYIOIIUX OJIOKOB:

® JIBYX PErucTpoBbIX (haiiioB (0aHKOB);

® CXEMbl CPAaBHEHMSI TETOB U BHIOOPKHU IIEPBOIO COBIABILIETO;

e TpUITEpa, XPaHSIIEro HOMEP MOCIEIHEr0 UCIOIb30BAHHOIO OaHKa;
® perucrpa Tera;

e perucrpa HoMepa Habopa;

e jnemudparopa Habopa;

® perucrpa JJaHHBIX;

® IIUMHHOrO (POpPMHUPOBATEIS.

Haznauenue nunuit B rpynmnax C,U u V nosicHstoTcs B Tabau1e:



Curnan \ Ha3nayenue
Komanonoe cnoso C
WE Tun onepauuu (4YTeHUE, 3aIUCh)
CS Curnan BeIOOPKH KpHUCTAIIIA, HHUITHATH3UPYIOMIUNA OTlepaIiuu
CLK CurHan CUHXpOHHU3AIUI
Oceedomumenvhule cueHanwvt U
UHIT1 Haiineno cosnagenue tera B 6anke 1
UHIT2 Haiineno cosnagenue tera B 6anke 2
Cuenanel ynpasnenus V
VLD Pazpermenue 3anucu JaHHBIX
VLA Paspemenue 3anucu tera u Habopa
VWE Tun onepanyu
VBN Curnai ynpasjeHHs] TPUITEpOM OaHKa
VRSEL CurHan pa3penieHusi BLIOOPKU perucTpa
VHIT Curnan yBe1oMJIeHUs 00 HaXO0KJICHUH JTaHHBIX
VOE Curnain ynpasjeHHs IIHHHBIM (OpPMUpPOBATEIEM

Bapuant 3. Pa3paboTtaTe yCTpOWCTBO YHpaBJICHHS ammapaTHBIM CTEKOM. OTiago4yHBII
Habop: XC3S200.
OnepaloHHOE YCTPOUCTBO COCTOUT U3 CIAEAYIOIINX OJIOKOB:
e peructpoBoro ¢aina;
® CYETYMKA yKa3aTeJs CTEKa;
® CYeTYMKA HOMEpa IEePBOr0 CBOOOTHOTO PErHCTPa;
e JeKoJiepa BEIOOPKU PEruCTpa;
®  CXEMBbI KOHTPOJIS TIEPETIOTHEHUS;
® CXEMBI KOHTPOJISI OITyCTOIICHHS.
® IIMHHOrO GOPMUPOBATEIS

Haznauenue nunuit B rpynmnax C,U u V nosicHstoTcs B Tabau1e:

Curnan \ Ha3nayenue
Komanonoe cnoso C
WE Tun onepauuu (4TeHUE, 3aITUChH)
CS Curaan BRIOOPKH KPUCTAJUIA, HHUITHATN3APYIOIINHN OTlepanuu
CKE CurHan pa3penieHusi CHHXpOCUTHaJIa
CLK CurHan CUHXpOHHU3AIUN
Ocgedomumenvhuvle cueHanwt U
UOVF Crek 1osioH
UEMP Crek myct
Cuenanel ynpasnenus V
VWR Pazpemenue 3anvcu JaHHBIX
VWE Tun onepanyu
VPUSH Ctpo0 yBenM4eHHUs yKazaTess CTeKka
VPOP Crtpo0 yMeHbIIeHHs YKa3aTess CTeKa
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Conepxaume oTueTa

OT4YeT O BHITIOJTHEHUH JOMAITHETO 3a/IaHHS, COICPIKAIIIHNA:
1. Hcxonmnoe 3amanue Jisi IpOBEICHUS JIa0OPATOPHOH pabOTHI.
2. Cxema anroputMa pabOThl YCTPOUCTBA.
3. [wmarpamma nepexo/ioB COCTOSTHUN YIPABJISIOMIEr0 aBTOMATA.
4. Jluctunr VHDL onucanus ynpasisioniero aBTomMara.
Jmarpammy (GyHKITMOHAILHOTO TECTUPOBAHHS aBTOMATA.

Tabnuua ¢ pe3yabTaTaMu TECTUPOBAHMS MaKeTa yCTPOUCTBA.

KoHTpOJBLHEIE BOIIPOCEH

HazoBute stambl mpoekTupoBaHus LUGPOBBIX YCTPOMCTB € HCHOJb30BAHHUEM
ITJINC.

Kakue criocoObl onucanus ycrpoiicts ucnonb3ytores B CAIIP Xilinx ISE 9.1.
[lepeuuncnure cTaauu KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO JTana
poeKkTHpoBaHus ¢ ucrosb3oBanuem [IJINC.

Ha kakux cramusx npoexktupoBanusi ¢ ucnosnb3zoBanuem I[IJIMC wucnonb3yercs

MOJCINPOBAHUC.
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