METOIOIUYECKUE YKABAHWUS
10 BEHIIOJIHEHMI0O NOMAIWHET'O 3AJIAHUS IO KYPCY «OPTAHUBALIMA
SBM»

B xonme BBIONHEHWS JIOMAIIHETO 3aJaHUsi HE0OX0JAMMO pa3paboTaTh
YCTPOMCTBO yIpaBJieHHUs] CXEMHOro THIa, 0OpadaThIBaIOIIMI BXOJHOE KOMAaHIHOE
cioBo C={C0,...,Ci.;} u ocsenomurensusle curdansl U={U0,...,U;.;}, Bbliatomuii
curHanbl ynpasienuss V={VO0,...,Vi} omeparmoHHOMYy OJOKy B COOTBETCTBHH C
npuBeaeHHoH B [Ipunoxenun 1 norukoit paboThl.

JlomariHee 3a7jaHKe BBIIOIHIETCS. B HECKOJIBKO JTaroB.

Jrtan 1.

A. Ilo TEKCTOBOMY OIIMCAaHHMIO OINEPALMOHHOIO YCTPOWCTBA M TPy
CUTHAJIOB, MPUBEJICHHBIX B HWHAMBUAYAJIbHBIX 3amaHusax (cm. Ilpunoxenue 1)
pa3paboTaTh airopuT™M (YHKIHOHUPOBAHHUS YCTPOMCTBA YIPABJICHUS CXEMHOTO
tuna. CxeMy alroputMa ¢ yKazaHUEM YIPaBJISIONINX CUTHAIOB U OCBEIOMUTEIbHBIX
CUTHAJIOB IIPEJICTaBUTh B OTUETE.

b. BeiOpath TUI yrnpaBisioniero aBTomara (CHHXPOHHbBINM WJIM AaCUHXPOHHBIN
aBTomaT; aBToMar Munn, Mypa, KOMOMHUPOBAHHBIN; aBTOMAT C CHUHXPOHHBIM
BXOJIOM, CHHXPOHHBIM BBIXOJIOM, MHMKpPOIPOTPaMMHBIM aBTOMAaT WM aBTOMAT
CXeMHOTO0 TuIa). Beibop 060cHOBATS.

B.Ilpou3Bectn  KOAMpPOBAHHWE  COCTOSHUN  YIPaBISIOIIETO — aBTOMATa.
CocTaBuTh CXe€My IE€pEXOJ0B/COCTOSSHUM  moJlyueHHOro asrtomarta. Cxemy
MIPE/ICTaBUTh B OTYETE.

Jran 2.

A. Paspabotath ommcaHue ycTpoWcTBa ympabieHus Ha s3pike VHDL, mis
Yero KUCIoyb30BaTh MpuBeAcHHbIE B [Ipunoxkenun 2 mabnoHsl A1 aBToMaToB Muiu
u Mypa, a Takke Moaynb onucanus udpoBeix aBTomatoB StateCad, BXoasimmii B
coctaB CAIIP Xilinx ISE 9.1.

b. Boimonnuts MopenupoBanue mnoiydeHHoro ycrpoicrsa B CAIIP Xilinx
ISE 9.1. Pe3ynpTaThl MOAETUPOBaHUS MIPEACTABUTH B OTUETE.

Conep:xanue oT4yeTa

1. Hcxonmnoe 3amanue Ui IpOBEACHUS 1a00paTOPHON padOTHI.

2. Cxema anropuTMa pabOThl YCTPONCTBA YCTPOMCTBA.

3. JluarpaMma nepexo/ioB COCTOSIHUM YIIPaBJIAIOIIET0 aBTOMATA.



4. Jluctunr VHDL onucanus ynpasiisioliero aBTomMara.

INPUJIOXEHHUE 1

BapraHTH MHAOMBUAYANBHEX BalaHuUM OJIsS BHIIOJHEHMSI JOMAlIHEI'O
BajaHmusi o Kypcy «Opraumsaumss SBM».

1. Pa3paborarth yCTpPOWHCTBO YHNpaBIEHUS CHUHXPOHHON JUHAMHYECKON
NaMAThIO, OOECIIeYNBAOIIee YMPABICHHE YTCHHEM W 3allMChI0 3allOMHHAOUIETO
MaccuBa. OTinanounsiii Habop: Nexys 2.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

e MaccHBa JUHAMHYECKOM mamsaTu Tuma 2DM;
® perucrpa ajapeca CTPOKH;

e JnemudpaTopa aapeca CTPOKU;

® perucrpa aapeca CToJOna;

e Oydepa cTpoku;

® MyJbTHUIUIEKCOpPA BEIOOPKHU CTOJIONA;

® perucrpa JaHHbIX;

® IIUHHBIA POPMUPOBATED.

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:

Curnaju ‘ Ha3znauenue
Komanonoe cnoso C
WE Tun onepanuu (YTeHue, 3aUCh)
RAS Ctpo06 paspenieHust ajgpeca CTPOKH
CAS Ctpo6 paspemnieHus ajpeca cToiona
CS CurHais BIOOPKH KpUCTaJlIa, MHUIMAIU3UPYIOIUN onlepaluu
DOM CursHan MacKMpOBaHUS BXOJHBIX JTAHHBIX
CKE Curnan  paspemieHuss  CHHXPOCHUTHAJIa/yIpaBiICHUE  PEKUMOM
sHeprocOepeKeHus
CLK CurHan CUHXpOHHU3AIUHU

Ocsedomumenvuvie cucnanrvt U

Cuenanel ynpasnenus V

VRAS Pazpemenne 3anucu agpeca CTpoOKu
VCAS Pa3zpemenne 3anucu agpeca cronbdma
VWE Curnain tumna onepanuu

VCBR Curnai pa3penieHusi BHIOOPKU CTPOKH
VWBR Curnai pazpelieHusi BHIOOpKU CToJIONa




VPR Curnai pazpelieHus nepesapsiia JUHUA CYUTHIBAHUS

VDQM Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTENIEM

2. PazpabGortate yctpoiictBo ympaBineHus I1ukiandeckod FIFO mamsreio.
Otnamounsiit Habop: XC3S200.
OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:
e peructpoBoro daiina;
® CYETYMKA HOMEpa IEPBOTO 3aHATOT'O PETUCTPA;
® CYETYMKA HOMEpa IEPBOTO CBOOOIHOTO PErHCTpa;
® MYIBTHUIUIEKCOPA aJIpeca;
e JeKoJiepa BHIOOPKHU PErucTpa;
® CXEMBI KOHTPOJIS TIEPENOTHEHHS,;
® CXeMBbI KOHTPOJIS OTYCTOIICHHUSI.
e UHHOTO (hopMHUpOBATENSL

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuie:

Curnan ‘ Hasnayenue
Komanonoe cnoso C
WE Tun onepanuu (YTeHue, 3aUCh)
CS CurHais BIOOPKH KpUCTaJlIa, MHUIHMAIM3UPYIOIUN oNlepaluu
CKE Curnan  paspemieHuss  CHHXPOCHUTHANIa/yIpaBiICHUE  PEKUMOM
sHeprocOepeKeHus
CLK CurHan CUHXpOHHU3AIUU
Ocgedomumenvhvie cuenanvt U
UOVF PeructpoBblii ¢aiin nojaoH
UEMP PeructpoBblii ¢aiin nycr.
Cuenanvt ynpasnenus V
VWR Pazpemenne 3anucu JaHHBIX
VWE Tun onepanun
VCE Crpo0 yBennueHus ajpeca NepBoro cB0OOOJHOTO
VCF Ctpo06 yBenu4eHus agpeca MmepBoro 3aHsITOro
VRSEL CurHan pa3penieHusi BRIOOPKH perucTpa
VOE Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTENIEM
OVF Curnain yBeioMmsIeHHsI 00 o1noke

3. Pazpaborate ycTpoWCTBO  ympaBiieHHs OJOKUpyeMoW  HaOOpHO-
aCCOLIMAaTUBHOW KAUI-MaMsThi0 cO CKBO3HOM 3amuceto M  FIFO anropurmom
3amenienus. Otinagounsrii Habop: XC3S200.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

® JIByX pEerucTpoBbIX (ailnioB (6aHKOB);




® CXCMbI CpaBHCHHSA TCTrOB U BI)I60pKI/I IEPpBOT0 COBIIABIICTO,

® TpUTTEpa, XPAHSIIETO HOMEP IMOCIEIHETO UCIOJIF30BaHHOTO OaHKa;
® perucrpa Tera,

e perucrtpa HoMepa Habopa;

e nemudparopa Habopa;

® pEerucrpa JaHHbIX;

® IUHHOTO (POPMHPOBATEISL.

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuie:

Curnan ‘ Hasnayenue
Komanonoe cnoso C
WE Tun onepanuu (YTeHue, 3aUCh)
CS Curnan BEIOOPKH KPUCTAJUIA, MHUITMAITM3UPYIOIIUHA OTIepaliuu
CLK CurHan CUHXpOHHU3AIUHU
Ocgedomumenvhvie cuenanvt U
UHIT1 Haiineno coBmanenue tera B 6anke 1
UHIT2 Haiineno coBmanenue tera B 0anke 2
Cuenanel ynpasnenus V
VLD Pazpemenne 3anucu JaHHBIX
VLA Pa3penienue 3anucu tera 1 Habopa
VWE Tun onepanuu
VBN Curnai ynpaBjieHHs TpUITepoM OaHKa
VRSEL CurHan pa3penieHusi BRIOOPKH perucTpa
VOE Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTEIEM
HIT Curnan yBenoMJieHHs 00 HaX0XJICHUU JaHHBIX

4. Pa3paboTaTh YCTPOWCTBO YIpaBIEHHUS amnmapaTHbIM CTeKOoM. OTiago4yHBII
Habop: Nexys 2.
OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:
e peructpoBoro daiina;
® CYETYMKA yKa3aTelss CTEeKa,
® CYETYMKA HOMEpa IEPBOTO CBOOOIHOTO PEruCTpa;
e JeKoJiepa BHIOOPKHU PErucTpa;
® CXEMBI KOHTPOJIS TIEPENOTHEHHS,
® CXeMBbI KOHTPOJISI OTYCTOIICHHUSI.
e UHHOTO (hopMHUpOBATENSL

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:

Curnan ‘ Hasnayenue

Komanounoe cnoso C




WE Tun onepanuu (YTeHue, 3aUCh)

CS CurHai BIOOPKH KpUCTaJlIa, MHUIHMAIU3UPYIOIUN oNlepaluu
CKE CurHan pa3pemneHus CHHXpOCHUTHaJa

CLK CurHan CUHXpOHHU3AIUHU

Ocgedomumenvhvie cuenanvt U

UOVF Crek 1oJoH

UEMP Crek nyct

Cuenanvt ynpasnenus V

VWR Pazpemenne 3anucu JaHHBIX

VWE Tun onepanun

VPUSH Crpo0 yBennueHus yKa3aTelis CTeKa

VPOP Crtpo0 yMeHbIIEHHS YKa3aTess CTeKa

VLRSEL CurHan pa3penieHusi BRIOOPKH perucTpa

VOE Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTENIEM
OVF Curnain yBeioMmsieHHsI 00 omnoke

5. Pazpabotarh yCTpPOWCTBO yHpaBJiCHUS OJOKUPYEMOW TOJHOCTHIO
aCCOLIMAaTUBHOW KAUI-MaMAThi0 ¢ oOpatHoM 3amuchto u FIFO anropurmom
3amenienus. Otinagounsrii Habop: XC3S200.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

e peructpoBoro daiina;

® CXEMBbI CPaBHEHUS TETOB M BHIOOPKH IIEPBOTO COBIIABIIETO;
® CYETYMKA HOMEpA MOCIEIHETO PETUCTPa;

e jnemudparopa perucrpa;

® BXOJHOTO PETUCTpa aJpeca;

® BXOJHOI'O PETUCTpPA JAHHBIX;

® BBEIXOJHOTO PETHCTpPa a/Ipeca;

® BBHIXOJHOTO PETHCTPa JaHHBIX;

® IIUMHHOTO (POPMHPOBATEISL.

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:

Curnaju ‘ Ha3znauenue
Komanonoe cnoso C
WE Tun onepanuu (YTeHue, 3aUCh)
CS CurnHai BIOOpKH KpUCTaJlIa, MHUIMAIM3UPYIOIUN onlepaluu
CLK CurHan CUHXpOHHU3AIUU
Ocgedomumenvhvie cuenanvt U
UHIT \ HaiineHno coBnanenue rera
Cuenanel ynpasnenus V
VLD Pazpemenne 3anucu BXOJIHBIX JAHHBIX

VLA Pazpemenne 3anucu BXOJIHOTO ajpeca




VSD Pa3penienne 3anmcy BIXOJHBIX JAHHBIX U aJIpeca
VWE Tun onepanuu

VCNT CurnHai yBeJM4eHHsi HOMepa MOCJIEIHEr0 perucrpa
VRSEL CurHan pa3penieHusi BRIOOPKH perucTpa

VOE Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTENIEM
HIT Curnan yBenoMJieHHs 00 HaX0XJICHUU JaHHBIX

6. Pa3zpaboTaTh yCTPOWCTBO NMCIIETUYEPHU3ANMNH 3aIBOK HA HCIIOJHUTEIHHBIE

yerpoiictBa. Otnanounsiit Habop: XC3S200.
OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:
®  aCCOIMATHMBHOM ITaMSTH 3asSBOK;

® perucrpa 3asBKU;

e 1Byx FIFO OydepoB roToBbIX K HCHOJHEHHUIO 3asiBOK U1 JABYX

WCTIOJTHUTEIBHBIX YCTPOICTB;
e J1Ba TIOPTA 3aIlycKa (PETUCTPOB PACIPE/ICICHHBIX 3a5BOK).

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuie:

Curnan ‘ Hasnayenue
Komanonoe cnoso C
CLK ‘ CurHan CHHXpOHHU3AIUU
Ocsedomumenvuvle cuenanrvl U
UHIT Haiinena roroBas 3asBKa
UTYPE Tun 3asgBku

UBOOVF bydep 0 mepenonnen

UBOEMP Bydep 0 myct

UB1OVF Bydep 1 nepenosinen

UBIEMP Bydep 1 nmyct

UPORDY [Topt 0 cBOGOIEH

UPIRDY ITopt 1 cBOGOIEH

Cuenanel ynpasnenus V

VFND Ilouck roToBOM 3a4BKHA

VWR Paspemienune 3anvcu 3asBKU B pETUCTP 3asBKU

VPUSHO 3anucek 3asBku B Oydep 0

VPUSHI1 3anuch 3asBKkH B Oydep 1

VPOP( Brinaua 3asBku B nopt 3amycka 0
VPOP1 Beliaga 3asBKM B OpT 3amycka 1
VPORTO Paspemenne 3anucu 3asBku B nopt 0
VPORT]1 Pa3penienue 3anucu 3asBKu B nopT 1

7. PazpaboTtaTh YCTpPOWCTBO yIpaBi€HHE OJOKOM YMHOMXEHHUS 4YHCENl C

raBarome 3anaroi. Otinagounsiii Habop: Nexys 2.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:



CABUTOBOTO PETHUCTpa MAaHTHUCCHI oniepana 1 u pe3ynpTarTa;

CYeTUHKa TopsiKa onepanaa | u pe3ynbrara;

perucTpa MaHTHUCCHI OTepana 2;

perucTtpa nopsijaka onepasia 2;

CXEMbI CpaBHCHHA IMTOPAAKOB,

MaTpUYHOI'O YMHOXHTECIIA,

KOM6I/IHaIII/IOHHBIX CXEM aHajIM3a IMOTCPU 3HAUYUMOCTHU, IECPCIOJIHCHUSA

U HOpMaJIMU3aluu.

Haznauenue nunuii B rpynnax C,U u V noscHsaoTcs B Ta0nuie:

Curnana

Ha3nauenune

Komanounoe cnoso C

CS

CurnHai BIOOPKH KpUCTaJlIa, MHUIMAIM3UPYIOIUN onlepaluu

CLK

CurHaj CHHXpOHU3alUU

Ocsedomumenvuvie cucnanvt U

MZ ManTucca onepanaa 1 ninm ManTucca onepasa 2 poBHbBI HYJIIO
POVF [lepenonHeHue nopsiAKa pe3yaprara

PNEG [ToTeps 3HAUMMOCTH

P1GRP2 [11>112: pe3ynpTar cpaBHEHMS NOPSIIKOB

RNORM Pe3ynbratr HopManu3oBaH

Cuenanel ynpasnenus V

VWE Paspenienne 3anvcu perucTpoB ONEPAHIOB U pe3ysbTaTa

VREZ Pazpemenne 3anucu pe3ynpTara B peructp onepasja 1

VSLI Paspemenne cipura BJIEBO MAaHTHCCHI pe3yjbTaTa M JEKPEMEHTALUH
pe3ynbrara

VMUL YMHOKUTh MAaHTHUCCHI, ONPENCIUTh NOPSTOK pe3yabTara

ERR Curnain yBeioMmsIeHHsI 00 o1noke

8. Pazpabotarb yCTpOHCTBO yImpaBieHHE OJOKOM CJIOKEHHUS YHUCET C

naBaroreit 3anaroi. Otnagounsiii Habop: XC3S200.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

C/IBUTOBOI'0 perucTpa MaHTHCCHI oniepaHaa 1 u pe3ynbprara;

cueT4HKa NopsKa onepanaa 1 u pe3ynprara;

C/BUTOBOI'O perucTpa MaHTHCCHI ONepaHaa 2;

CYeTUYHKa MOopsJIKa OlepaHa 2;

CXEMbI CpaBHCHHA IMTOPAAKOB,

CyMMaropa;

KOM6I/IHaIII/IOHHBIX CXEM aHajlM3a IMOTCPU 3HAUYUMOCTHU, NECPCIOJIHCHUSA

U HOpMaJIMU3aluu.

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:




Curnan ‘ Hasnayenue

Komanounoe cnoso C

CS CurHai BIOOPKH KpUCTaJlIa, MHUIMAIM3UPYIOIUN onlepaluu

CLK CurHan CUHXpOHHU3AIUHU

Ocgedomumenvhvie cuenanvt U

M1Z ManTucca onepanga 1 poBHa HyITIO

M27Z ManTucca onepania 2 poBHa HYJIIO

POVF [lepenosiHeHUE MOpsAIKA pe3ysibTaTa

PNEG [ToTeps 3HAUMMOCTH

P1GRP2 [11>112: pe3ynpTar cpaBHEHMS NOPSIIKOB

RNORM Pe3ynbratr HopManu3oBaH

Cuenanvt ynpasnenus V

VWE Pazpemenne 3anucu perucTpoB onepaHoB

VREZ Pazpemenne 3anucu pe3ynapTara B peructp onepasja 1

VSRI1 Paspemienne casura BIpaBo MaHTUCCHI ONlepaHja | 1 HHKpEMEHTaluu
nopsiaxa |

VSLI Paspemenne casura BiI€BO MaHTUCCHI ONepaHaa | M JeKpeMEeHTaluu
nopsiaxa |

VSR2 Paspemienne casura BIpaBo MaHTUCCHI ONEpaHIa 2 U UHKPEMEHTAUH
nopsiaka 2

VADD CnoXuTh MaHTHUCCHI

ERR Curnan yBenoMJieHus 00 ommoKe

9. Pa3paboraTh yCTpOICTBO yIlpaBieHHE OJOKOM JI€JI€HHUS YHCENT C
raBaroreit 3anaroi. Otnagounsiii Habop: XC3S200.
OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:
® C/BHIOBOTO PErHCTPa MAaHTHCCHI JEITUTENS U pPe3yIbTara;
® CYCTYMKA MOPSIKA IEIUTENS U PE3yJIbTaTa;
® pPErucTpa MaHTUCCHI ACTTUMOTIO,
® perucTpa rnopsaKa JeIuMOro;
® CXCMbI CpaBHCHUS IMOPAOKOB,
® CXEMHKI OCIICHUS,
® KOM6I/IHaIII/IOHHBIX CXEM aHajin3a IMOTCPU 3HAYUMOCTHU, NECPCIOJIHCHUS
1 HOpMaJIN3allnH.

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuie:

Curnaju ‘ Ha3znauenue
Komanonoe cnoso C
CS CurHan BeIOOPKHM KPUCTAJUIA, MHUITMATM3UPYIOIIUHA OTIepalluu
CLK CurHan CUHXpOHHU3AIUHU

Ocsedomumenvuvie cucnanrvt U

MRZDZ ‘ MaHnTucca qenuTens paBHa HYJIIO




MDZ

MaHnTHcca JeIMMOro paBHa HYJIIO

POVF [lepenonHeHue nopsiAKa pe3yaprara
PNEG [ToTepst 3HAUMMOCTH

P1GRP2 [11>112: pe3ynpTar cpaBHEHMS TOPSIIKOB
RNORM Pe3ynbratr HopManu3oBaH

Cuenanel ynpasnenus V

VWE Paspenienne 3anvucu perucTpoB ONEPAHIOB U pe3ysbTaTa

VREZ Pazpemenne 3anucu pe3ynbrara B pErucTp ACIUTENS

VSLI Paspemenne cipura BJIEBO MAaHTHCCHI pe3yjbTaTa M JEKPEMEHTALUH
NOPsIJIKa pe3yapTaTa

VDIV YMHOKUTh MAaHTHUCCHI, ONPENCIUTh NOPSTOK pe3yabTara

ERR Curnain yBeioMmJIeHHsI 00 o1noke

10. PaspaboTaTh YCTPOWCTBO YIpPaBIEHUS TOJHOCTHIO aCCOIMATUBHBIM

Oydepom OBICTPOTO CTpaHUYHOTO MpeodpazoBanusd. Otinanounbiii Habop: Nexys 2.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

peructpoBoro (aiina;

CXEMbI CpaBHCHHA TCIOB U BI)I60pKI/I IEpBOT0 COBIIABIICTO,
CUETYMKa HOMEpa MOCIEIHETO PETUCTPa;

nemmdparopa perucTpa;

pErucTpa JIOTHYECKOTO aJpeca;

perucTpa GU3NIECKOTO ajipeca JaHHBIX;

LIIMHHOTO (POPMHUPOBATEISL.

Haznauenue nunuit B rpynnax C,U u V noscHsaooTcs B Ta0nuie:

Curnana

| Hasznayenmue

Komanounoe cnoso C

WE Tun onepanuu (YTeHue, 3aUCh)
CS CurHaJs BIOOPKH KpUCTaJlJIa, MHUIHMAIU3UPYIOIUN onlepaluu
CLK CurHan CUHXpOHHU3AIUU

Ocsedomumenvuvie cucnanrvt U

UHIT

\ Halineno cosnanenue rera

Cuenanel ynpasnenus V

VLD Pazpemenne 3anucu TaHHBIX

VLA Paspemenue 3anucu ajgpeca

VWE Tun onepanuu

VCNT Ctpo6 paspenieHnsi HHKPEMEHTAIMH CUETYHKA
VRSEL CurHan pa3penieHusi BRIOOPKH perucTpa

VOE Curnai ynpasjieHHsl IIHHHBIM (GOpMUpOBaTENIEM
HIT Curnan yBenoMJieHUs 00 HAX0XJCHUU JaHHBIX
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PazpaGorate  ycTpoiicTBO  ympaBieHUS  OJOKOM

HanpasiieHus BeTBiieHus. Otnanounblii Habop: XC3S200.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

peructpoBoro (aiina;

CXEMbI CpaBHCHHA TCIOB U BI)I60pKI/I IEPpBOI0 COBIIABIICTO,
CUETYMKa HOMEpa MOCICIHETO UCIOJIF30BAHHOTO PErHCTPa;
nemmdparopa perucTpa;

peructpa pu3nuecKoro aapeca;

perucrpa npeapICTOPUN TIEPEXO0JI0B;

CXEMbI aHaJIM3a U MOAU(PUKAIIUYU TPEIbICTOPUU BETBIICHUN;

LIIMHHOTO (POPMHUPOBATEIISL.

Curnana

| Hasznayenmue

Komanounoe cnoso C

WE Tun onepanuu (YTeHue, 3aUCh)
CS CurHaJs BIOOPKH KpUCTaJlJIa, MHUIHMAIU3UPYIOIUN onlepaluu
CLK CurHan CUHXpOHHU3AIUU

Ocsedomumenvuvie cucnanrvt U

UHIT

Haiineno coBnaaeHue tera

UBRPR

ITepexon npeackaszan

Cuenanel ynpasnenus V

VLA Paspemienue 3anucu agpeca

VLH Paspemienne 3anvcu npeasicTOpun

VHM Pa3penienne npeackazanus 1 Moau(UKaLUU
VWE Tun onepanuu

VCNT Ctpo06 pa3penieHnsi HHKPEMEHTAIMH CUETYUKA
VRSEL CurHan pa3penieHusi BRIOOPKH perucTpa

VOE Curnai ynpasjieHHsl IIHHHBIM (OpMUpOBaTEIEM
BRPR WNudopmanus o npeackazaHuu

12. Pa3pabGoTaTh ycTpOMCTBO yrpaBieHUus OypepoM yHopsJ0UE€HHOTO YTEHHUS

namsatu (FIFO Gydepa ¢ BO3MOXHOCTBIO UTEHHUS MO ACCOLMATHBHOMY MPHU3HAKY).

Otnamounsrit Habop: XC3S200.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

peructpoBoro (daiina;

CXEMbI CpaBHCHHA TCI'OB U BBI60pKI/I IEPBOT0 COBIIABIICTO,
CYeTYMKa HOMEpa NIEPBOr0 3aHATOTO PETHUCTPA,

CUETYMKa HOMEpa IEePBOTO CBOOOTHOTO PErHCTPa;

nemmdparopa perucTpa;

MpecKa3aHus




® BXOJIHBIX PETUCTPOB a/Ipeca U JaHHBIX;
® BBIXOJHBIX PETUCTPOB aJpeca U IaHHBIX;
® CcXeMbI KOHTpoJIs iepenosinenust u omyctommenus FIFO Oydepa;

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:

Curnan ‘ Hasnayenue
Komanonoe cnoso C
WE Tun onepanuu (YTeHue, 3aUCh)
NOSTORE | AccounaTuBHbBIN NOUCK pa3penieH
CS CurHais BIOOPKH KpUCTaJlIa, MHUIMAIU3UPYIOIUN oNlepaluu
CLK CurHan CUHXpOHHU3AIUHU
Ocgedomumenvhvie cuenanvt U
UHIT HaiineHno coBnanenue rera
UOVF PeructpoBblii ¢aiin nojaoH
UEMP PeructpoBblii ¢aiin nycr.
Cuenanvt ynpasnenus V
VLD Pazpemienne 3anucu BXOJHBIX JAHHBIX U aJipeca
VWE Tun onepanun
VWR Paspenienne 3anucy TaHHBIX B PETUCTPOBBIN (haiin
VSD Pa3penienne 3anmcy BIXOHBIX JAHHBIX U aJIpeca
VCE Crpo0 yBennueHus ajpeca NepBoro cB0OOOJHOTO
VCF Ctpo06 yBenu4eHus agpeca MepBoro 3aHsITOro
VFIFO Curnan pazpemenust FIFO/acconimatuBHOTO uTeHUS
OVF Curnain yBeioMmyIeHHsI 00 o1noke

13. Pa3paboTtath ycTpoiicTBO ynpaBieHus Oypepom ynopsJoueHHO 3anucu B
naMATh (MOJHOCTHIO aCCOIMATHBHOTO Oy(epHOro 3alOMHUHAIONIETO YCTPOMCTBA C
BO3MOYHOCTBIO MIPUHYAUTEILHOTO BhITecHEeHUs ). OTinanounbiii Habop: Nexys 2.

OnepanoHHOE YCTPOICTBO COCTOUT U3 CIEAYIOUIUX OJIOKOB:

e peructpoBoro daiina;

® CXEMBl CPaBHEHHUS TETOB M BBIOOPKH MEPBOrO COBMABIIErO WA
CcBOOOIHOTIO;

® BXOJHOTO PETUCTpa aJpeca;

® BXOJHOI'O PETUCTPA JaHHBIX;

® BBEIXOJHBIX PETUCTPOB aJIpeca U TaHHBIX;

® CcXeMbI KOHTpoJIs iepenosinenust u omyctomenus FIFO Oydepa;

Haznauenue nunuit B rpynnax C,U u V noscHsaoTcs B Ta0nuIe:

Curnan ‘ Hasnayenue

Komanounoe cnoso C

WE ‘ Tun onepanuu (YTeHue, 3aUCh)




STORE

Tun urenns: BBITGCHCHI/Ie/aCCOHI/IaTI/IBHBII\/'I IOUCK 03 BHITECHEHUS

CS

CurHais BIOOPKH KpUCTaJlIa, MHUIMAIU3UPYIOIUN onlepaluu

CLK

Cursas CHHXpOHHU3alUU

Ocsedomumenvuvie cucnanvt U

UHIT Haiineno coBnanenue rera
UOVF PeructpoBblii ¢aiin nojaoH
UEMP PeructpoBblii ¢aiin nycr.

Cuenanel ynpasnenus V

VLD Pazpemenne 3anucu BXOJIHBIX JAHHBIX

VLA Pazpemenne 3anucu BXOJIHOTO ajpeca

VWR Paspenienue 3anucu JaHHBIX B PETUCTPOBBIN (haiii

VSD Pa3penienne 3anucu BbIXOHBIX JAHHBIX U aJIpeca

VFE Croco6 BBIOOpKH: BBIOOpKA MO Tery (aapecy)/BbIOOpKa MEpBOTO
CBOOOJTHOTO

VRST Pazpemienne BbhITECHEHHS BBIOPAHHOTO PETHCTPAa U3 PETHCTPOBOTO
(aiina

HIT VBegomMiienre 00 HaX0KICHUN JaHHBIX

ERR YBenomuenue 06 ommuoke




NPUJIOXKEHMUE 2
IIpumep cuHTe3a YCTPOICTBA YIIPABJICHHUSA € KECTKOM JIOTUKOH HA OCHOBE
asromaTtoB Muiu u Mypa

Anroputm paboThl yCTpOICTBa yIpaBieHUs:

CocTodHng CocTosaHua
aBTomaTa Mypa aBTomata Munnu
Qo

Q1

C-———————= Q1
0
1

Q2
————————— Q2

Qs
¢———- Qo

IIpumep onucanusi apTromara Mypa Ha sa3bike VHDL
(BapHaHT ¢ CHHXPOHHBIMM BXO0JAaMH U BbIXO1aMH)

LIBRARY ieee;

USE ieee.std logic 1164.all;
USE ieee.std logic_arith.all;
ENTITY control unit IS

PORT ( U : IN std logic vector ( 3 DOWNTO 1 );
clk : IN std logic;
rst : IN std logic;
\Y : OUT std logic vector ( 3 DOWNTO 1 ) );

END control unit;

ARCHITECTURE moore OF control_unit IS
TYPE STATE TYPE IS (sO, sl,s2,s3);
SIGNAL current state : STATE TYPE;

BEGIN
clocked proc : PROCESS (clk, rst)
BEGIN
IF (rst = '0') THEN
current state <= s0;
ELSIF (clk'EVENT AND clk = '1l') THEN

CASE current state IS
WHEN s0 =>
V(3 downto 1) <= (others => '0');
IF (U(1)='1l') THEN current state <= sl;
ELSE current state <= s0; END IF;




WHEN sl =>
V<= "001";
IF (U(2) = 'l') THEN current state <= s2;
ELSE current state <= sl; END IF;

WHEN s2 =>
vV <= "010";
IF (U(3) = '0') THEN current state <= s3;
ELSE current state <= s0; END IF;

WHEN s3 =>
V <= "100";
current state <= s0;

WHEN OTHERS =>
current state <= s0;

END CASE;
END IF;
END PROCESS clocked proc;
END moore;

IMpumep onucanus apromara Muiu Ha sisbike VHDL
(BapMaHT ¢ CHHXPOHHBIMHU BX0JAaMM U BbIX0aAMH)

LIBRARY ieee;

USE ieee.std logic 1164.all;
USE ieee.std logic_arith.all;
ENTITY control unit IS

PORT ( U : IN std logic vector ( 3 DOWNTO 1 );
clk : IN std logic;
rst : IN std logic;
\Y : OUT std logic vector ( 3 DOWNTO 1 ) );

END control unit;

ARCHITECTURE mielie OF control unit IS
TYPE STATE TYPE IS (sO, sl1l,s2,s3);
SIGNAL current state : STATE TYPE;

BEGIN
clocked proc : PROCESS (clk, rst)
BEGIN
IF (rst = '0') THEN
current state <= s0;
ELSIF (clk'EVENT AND clk = '1') THEN

CASE current state IS
WHEN s0 =>
IF (U(1l)='1l"') THEN
v<="001";

current state <= sl;

ELSIF (U(l) = '0') THEN
V(3 downto 1) <= (others => '0');
current state <= s0;

ELSE
current state <= s0;
END IF;
WHEN sl =>
IF (U(2) = '1') THEN
vV <= "010";
current state <= s2;
ELSE
current state <= sl;
END IF;
WHEN s2 =>
IF (U(3) = '1') THEN
vV <= "000";

current state <= s0;
ELSIF (U(3) = '0') THEN




vV <= "100";
current state
ELSE
current state
END IF;
WHEN OTHERS =>
current state <=
END CASE;
END IF;
END PROCESS clocked proc;
END mielie;

<= s0;
<= s2;
s0;




