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Pa6ora N1. IPOEKTUMPOBAHME IM&POBEX YCTPOMCTB HA OCHOBE I[LINC

Leap padoThl: 3aKkperyieHHe Ha MPAKTHUKE TEOPETUUYECKUX CBEJICHUH, MOTYYEHHBIX MPU
W3YYEHUH METOJIMKHM IMPOEKTHPOBAHUS LMUQPPOBBIX YCTPONCTB Ha OCHOBE IMPOrPAMMHUPYEMBIX
nornyeckux uHTerpanbHbix cxem (IIJIMC), nomyueHne HEOOXOOMMBIX HAaBBIKOB padOThI C
cucTeMoi aBToMaTtu3upoBaHHOro mnpoekTupoBanus ISE WebPack 9.1 ycrpoiictB Ha ocHOBe
[UIMC ¢upmsl XilinX, u3ydyeHHE amnmapaTHbIX M NPOTrPaMMHBIX CPEACTB MOJEIMPOBAHMS,
MaKeTHPOBaHUs U OTJIaJKU ycTpoiicTB Ha ocHoBe [IJINC.

Jljig BBINOTHEHUS pabOThI CTYJEHTY HE00X0AUMO 03HaKoMuUThCs ¢ apxurekrypoit [IIJIMC FPGA
Spartan 3 mpousBoacTBa upmbl Xilinx, U3y4uTh METOAMKY MPOEKTHPOBAHUS YCTPOICTB Ha
ocHoBe IIJIMC ¢ ucnons3oanuem CAIIP ISE WebPack 9.1, cnpoextupoBath u peanu3oBarh ¢
nomotbio Habopa XC3S200 (unmm Habopa Nexys2 Ha ocHoBe [IJIMC XC3E-500) ycTpoiicTBo

YIpaBJCHUA CHETOM U I/IHI[I/IKaHHGfI COCTOSIHUA 16-pa3p51)1Horo CUCTYHKA.

OnmcaHMe NPOEeKTUPYEeMOI'O YCTPOMCTBA

B nannoit naboparopHoil paboTe ocBauBaeTCs METOAMKA MPOEKTUPOBAHUS LU(PPOBHIX
YCTPOWCTB Ha mpumMepe pazpaboTku u peanuzanuu Ha [IJIMC cxembl ymnpaBieHUsS CUETOM H
WHIUKAIKMEeH cocTosHus 16-paspsaHoro cuerymka. OTiagka yCTPOWCTBA MPOU3BOJMUTCS C
nomotipio Habopa XC3S200 (umum nHabopa Nexys2 nHa ocHoBe I[IJIMC XC3E-500 c¢
AQHAJIOTHYHBIMH (DYHKITHSIMHU), KOTOPBIA COJEPKUT MATPHUILy 7-CETMEHTHBIX WHIMKATOPOB W
KHOIIKM, HEOOXOJIMMble JUIsl YIpaBlIeHHs pa3pabarbiBaeMbIM YCTpoicTBOM. Bbibop Habopa
(XC3S200 umm Nexys2) ompenensieTcsi B COOTBETCTBUU C BapuaHTOM B Tabnuie 1 (cMm. nmanee).
CocraB ycTpoiiCTBa M Ha3HAYCHHUE HCIIOJIB3YEMBIX PECypcoB OTiamodHoro Habopa XC3S200

nmoka3aHbl Ha pucyHke 1 (Habop Nexys2 coep>XKUT aHAJIOTHYHBIE PECYPCHI).
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Pucynox 1 — Ucnosis3oBanne oTiagouHoro Hadopa XC3S200 qnsa peanu3anuu cXeMbl YIPaBJICHUSA U

HHIMKanMei 16-Ti pa3psiqHOro cyeTYuKa



B ycrpoiictBe Hcnonb3yeTcsi CUHXPOHHBIN 16-pa3psiiHbIi CUETUYHMK C ACMHXPOHHBIM
copocoM. [lis ynpaBieHUs: cHETOM U cOPOCOM HCIOJIb3YIOTCS JIBE KHOIKH, BXOJISIINE B COCTaB
ornagoyHoro Habopa (nmuHum RESET m COUNT). [lpu 3TOoM yuuThIBaeTcs, 4TO Mojaya
BHelIHero curHana ynpasiieHusi cuetoM COUNT HenocpeAcTBEHHO Ha BXOJ CHHXPOHU3ALMU
cueT4yMKa IpuBesia Obl K MHOIOYHMCIIEHHBIM JIO)KHBIM cpaOaThIBaHUSAM H3-3a Haauuus Jpedesra
[P 3aMbIKAHUM M Pa3MbIKaHUU KHOTNKH. J[JI1 yCTpaHEHHUs 3TOro B paboTe HUCIOJIb3YeTCsl cXema
nmojaBJeHus apedesra, Boigaronias Ha cdeTank curaain CNT.

CocrosiHue 16-pa3psiiHOrO cyeTuMKa MepefaeTcs Ha CXEMy YIpPaBJICHUS MaTpuleil
MHJMKAaTOPOB, KOTOpasi 00ecreurnBaeT MyJbTUIUIEKCUPOBAHHYIO Iepefady TeTpaj JaHHBIX Ha
JeKo/iep 7-CerMEHTOro KOJa, a TaKXKe COMPOBOXKIAET BbIJayy JaHHBIX CUTHAJIaMH YIpPaBJIEHUS
aHonamu (A[0..3]). Ha BbIxome pexkonepa ¢opMupyercss KOJ aKTUBH3alMU CErMEHTOB
(LED[0..7]), mepemaBaeMblii HEMOCPEACTBEHHO Ha 4 WHIWKATOpa, BXOJSINIHE B COCTaB
OTJIaZI0YHOro Habopa. JlenuTennb 4acTOThl AOJDKEH BblAaBaTh cUrHai cuHxponusanuu CLK DIV

Hu3koi yactoTel (100-200 I'n) Ha cxeMy ympaBieHHs] MaTpULIEH MHIUKATOPOB.

PaspaboTka cxeMsl NnomaeJjieHMsT npebesra

Cxema momaBieHusi ape0e3ra TPEeACTaBIsIET COOOM aBTOMAT, BOCHPUHUMAIOIINN
Bxomuou curgaix COUNT ot xHonku M BeIgarommii BeixogHoi curgai CNT B cOOTBETCTBUH C

IIPUBEJICHHOM Ha PUCYHKE 2 AMarpaMMOM.
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Pucynok 2 — luarpamma padoThl cXeMbl IOAABJICHHS Apede3ra

Knaonku, wumeromumecs B Hammuume Ha tiate XC3S200 wmm Nexys2, obmagaroT
npebe3roM U He CHaOXKeHbl cxemMaMu UX nopasyieHust (tpurrepamu IlImuara u T.1.). Kak npu
HaXXaTUM, TaK U MPU OTIYCKAHUM KHONKU MPOMCXOJUT MHOTOKPAaTHOE H3MEHEHHUE YpPOBHS

HanpspkeHus Ha quHuM COUNT, BpI3BaHHOE yNpyrumu coynapeHusMu. st npenoTBpalieHust



HEeXKeJlaTeIbHbIX MHOTOKpPATHBIX CpabaTbIBaHUN YCTPOWCTB, CIEIYyeT IOCTPOUTH CXEMY,
HCKJIIOYAIOIIYI0 BO3MOXHOCTh IMPOXOXKJIEHUS CHTHAJIOB B MOMEHT jpebe3ra. OTO MOXKHO
OCYILIECTBUTDH C IMOMOIIBIO JOMOJHUTEIBHOTO CUETUHKA, UCTIOIHSIOMIETO POJIb CXEMbI 3aJ€PHKKU
Ha JIMTENIbHOCTh MEpPEeXOJHbIX IpolieccoB. lpyu momaye Ha BXOJ JaHHOIO CUETYMKA CHTHaja
otnagoyHoro Habopa GCLKO, umeromero yacrotry 50 MI'n, B kauecTBe HMH(OPMALMOHHOTO
CUTHajla OKOHYAaHMUS cueTa MOXET ObITh HCIOJb30BAHO 3HAYEHHE JBAALIATOTO pas3psia
cuetunka(Q[20]). Paspemenune paboOThl cueTYMKa 3a7JacTCs BBICOKMM YpPOBHEM CHTHaIa
CNT _EN. [Ilocne oxkoH4aHHs cyeTa HEOOXOIMMO BBINOJHUTH COPOC CUETUYHMKA B HCXOJHOE
HynesBoe cocrosiuue curHaiom CNT CLR.

ABTOMAT, peanu3yoluil yKa3aHHYIO JIOTUKY pabOThl, MOKET HAXOJAUTHCS B OJTHOM M3
yeTbipex coctosiHuil: oxkuaanus Haxatust (STATEO), cuer Bpemenu nocne Haxaruu (STATED),
oxxunanue ornyckanus (STATE2), cuer Bpemenu nocie ornyckanus (STATE3). luarpamma

MEPEX0/I0B COCTOSHMS MOKa3aHa Ha PUCYHKE 3.

STATEO
CNT CLR= 1"
CNT EN =0

CNT='T

RESET
COUNT='0'

Q20]='1" COUNT='1"

STATE3
CNT_CLR='0"
CNT EN='1";

CNT='1"

STATE1 Q[0}=0'

CNT_EN="1"
CNT_CLR="0",
CNT='0

Q[20]=0"

QU201

STATE2

Pucynok 3 — luarpaMma cocToOsSIHUSl aBTOMATa NoOJaBJeHus apede3ra

3aganue 1. BbIoJHUTE KOAMPOBAHHE COCTOSHUM aBTOMAaTa, IPEACTaBICHHOIO Ha

pUCyHKEe 3, B COOTBETCTBUU C HWHIUBUAYyaJbHbIM BapuaHToM u3 Tabmuuel 1. [l atoro

3aMoJHUTH TabIuUILy 2.

Taonuua 1 — UuauBuayaJbHble BADUAHTHI KOIMPOBAHHUS COCTOSIHMIA aBTOMATA

Bapuanr: | HaOop JIBomunbIi koA cocTossHust (Q1Qy)
State0 | Statel State2 State3
1 XC3S200 00 01 10 11
2 XC3S200 00 01 11 10
3 Nexys 2 00 10 01 11




Bapuanr: | HaOop JABouuHbIii kox cocTosiHus (Q1Qo)
State0 | Statel State2 State3
4 XC3S200 00 10 11 01
5 XC3S200 00 11 10 01
6 Nexys 2 00 11 01 10
7 XC3S200 01 00 10 11
8 XC3S8200 01 00 11 10
9 Nexys 2 01 10 00 11
10 XC3S200 01 10 11 00
11 XC3S200 01 11 00 10
12 Nexys 2 01 11 10 00
13 XC3S200 10 00 01 11
14 XC3S200 10 00 11 01
15 Nexys 2 10 01 00 11
16 XC3S200 10 01 11 00
17 XC3S200 10 11 00 01
18 Nexys 2 10 11 01 00
19 XC3S8200 11 00 01 10
20 XC3S200 11 00 10 01
21 Nexys 2 11 01 00 10
22 XC3S200 11 01 10 00
23 XC3S8200 11 10 00 01
24 Nexys 2 11 10 01 00

[To Tabnuie BeIx010B 2 onpeaenuth ¢yHkiuu curnanoB ynpasierus: CNT = f{Q1,Q0),
CNT_EN =1(Q1,Q0), CNT_CLR = f{Q1,Q0). Pe3ynpTarsl 3aHECTH B OTUET.

Taoauna 2 — Tadaua BLIX0A0B

Cocrosinue State( Statel State2 State3

JBownunsrii kox coctostHUA (Q1Q0)

CNT 0 1 1 0
CNT EN 0 1 0 1
CNT CLR 1 0 1 0




CI/IHTC3I/IpOBaTB CXEeMYy aBTOMaTa C HUCIOJb30BAHUCM JUHAMHUUYCCKUX CHUHXPOHHBIX D-

TPUITEPOB C ACHUHXPOHHBIM cOpocoM M ycraHoBKoW (31emeHTsl FDC m FDP 6uGnuorexku) u

niecTHaauaTupa3paaHbix cuetyukoB (dnemeHT CRI16CE), ymnpaBinseMblX (QpOHTOM CHUrHajiza

cuaxponmszanuu  CLK. Jlng omnpenenenuss ¢yukmuin  DO=f(Q[20],COUNT,Q1,Q0) "

D1=1(Q[20],COUNT,Q1,Q0) 3amonauTs Tabmauity 3. Pe3ynbTarsl 3aHECTH B OTUET.

Taoauna 3 — Curnanasl D1 u D2

COUNT | QJ20] | Q1(t) QO(t) QI1(t+1) QO(t+1) D1 DO | Onucanue coobITHS
0 X OkuiaHue HaXaTHsl KHOITKH
1 X HaxaTue kHonku
X 0 OkuaHue OKOHYaHUS cueTa
X 1 Komnen cuera
1 X OxuaaHue OTITYCKaHHUs
0 X OrtmyckaHue KHOIIKH
X 0 OxkuiaHue OKOHYaHUS cueTa
X 1 Komnen cuera

3aganue 2. CoOparb MOJENb NOJy4eHHOTO ycTpoiicTBa B penaktope cxem CAIIP ISE

WebPack 9.1. 1511 3TOro BBHIIOIHUTH CIEAYIONINE IeHCTBUS:

3anyctuts CAIIP ISE WebPack 9.1.

B mento File BeiOpats mynkT New Project.

VYka3aTh Ha3BaHHE U IYTh K (pailiry co3maBaeMoro mpoeKTa.

VYkazarb TuIl MOJyJsl BepxHero ypoBHsA: Schematic. Haxars kHonky Next.

B mosne Product Category ykazars: All

B mone Family ykazate: Spartan3 mns mabopa XC3S200 unu Spartan3E ms
Habopa Nexys2.

B none Device ykazate: XC3S200 mns nabopa XC3S200 win XC3ES500 mns
Habopa Nexys2.

B none Package ykazars: FT256 mist nHadopa XC3S200 unu FG320 ns Habopa
Nexys2.

B mone Speed ykazats: -5.

B mone Synthesis Tool ykazats: XST(VHDL/Verilog).

B mone Simulator ykazars: ISE Simulator (VHDL/Verilog).

B none Preferred Language: VHDL. Tpuxiael HaxaTh kHOnKy Next, Haxartb

kHonKy Finish.




e (Co31aTh HOBOE CXEMOTEXHUYECKOE OINMCaHUE IPOeKTa, BbIOpaB B MeHIO Project
nyHKT New Source. Jlanee BbiOpaTh THIl onucanus (Schematic) U yka3aTb UM
U IyTh K co3aBaeMomy ¢ailny onucanus. Haxxate kHonku Next u Finish.

B wurore Oyzmer co3maH M OTKPHIT [UIsl PEJAKTUPOBaHUA (ailll CXeMOTEXHHYECKOTO
onucanud. [[ns onucaHuss cxembl HEOOXOIMMO TOMECTUTh Ha pabodee Moje KOMIIOHEHTHI,
BBIOpaB MX BO BKiIaake Symbols okna Sources. B nanHOM 3amannu noTpeOyrOTCs] KOMIIOHEHTHI
FDC, FDP, CR16CE, AND, OR, VCC, GND.

CoenuHeHNEe KOMIIOHEHTOB BBIIOJHSAETCS C MOMOIIbIO Heneil u muH. s co3naHus
LEeNU WU IIMHBl HEOOXOAMMO HaJl pabOYUM I0JIEM BBI3BaTh KOHTEKCTHOE MEHIO C MOMOLIBIO
MpaBOM KHONKK MBIIH. [lanee, B KOHTEKCTHOM MeHIO BeIOpaTh MyHKT Add m moamynkt Wire.
Ecnu nopt koMNoHeHTa SBJISETCS IHUHOM, TO LENb TaKke Oy/1eT UMETh TaKOM THII.

JUig moAKIIIOYEHUS e WM TPYNIbl Lened K CYHIECTBYIOIIEH IIMHE HCIOJIb3YEeTCs
passerButens Bus Tap. 1y ero no0aBieHus: B KOHTEKCTHOM MeHIO BbIOpaTh MyHKThI Add u Bus
Tap, mocie 4yero HeOOXOIUMO TMOMECTHTh PA3BETBUTENb Ha IIMHE. YKa3aHUE COOTBETCTBUS
Lened B IIMHE C LEMNSMU, NMOABEJAECHHBIMU K Pa3BETBUTENIO, BBIIIOJHSAETCS C MOMOUILIO UMEH.
Hanpumep, ecnu mmnaa Hocut ums XLXN 1(15:0), To mns BbiOopa crapiieid Lenu cieayer
Ha3BaTh MOJBEJCHHYIO K pa3BeTBUTENIO 1enb, Kak XLXN 1(15). IlopThel cxeMbl 1OAKITIOYAIOTCS
K IIeIsIM ¢ TmomoIibio komronenTa I/O Marker. /[ 3Toro B KOHTEKCTHOM MEHIO HEOOXOIMMO
BbIOpaTh MyHKTHI Add u I/0O Marker.

3apnanme 3. B wunterpupoBanHoMm penaktope TtectoB CAIIP ISE WebPack 9.1
pa3paboTaTh TECT AJISl MMOJIYYEHHOI'O YCTPONCTBA U BBINOJIHUTH MOJEIUPOBaHHE €ro paboThl B
ISE Simulator.

g 3TOro HeoOXOJMMO CO3JaThb HOBOE ONKCAHUE TECTa MPOEKTa, BHIOpaB B MEHIO
Project mynxt New Source. [lanee BbiOpats Tun onucanus (Test Bench WaveForm) u yka3zate
UM U IyTh K co3faBaeMoMy ailny Tecta. [lasee HaxaTh Ha KHONKY Next U B OTKpbIBLIEMCS
Uaiore BHIOpaTh TECTUPYEMOE ONMHUCaHWE, MOCie 4ero Hakarhb Ha KHomku Next u Finish. B
pesynbTaTe Oyzaer co3naH ¢aia rpadudecKoro TECTOBOTO BO3JCHCTBUS JUIsi BBIOPAHHOTO
omnucaHus W OyJeT BbI3BaH JIUANOr €ro HacTpoiku. B 3Trom nuanore HeEoOXOAMMO yKa3aTh
curian cunxponuszanuu (Hanpumep, CLK) u Bpems tectupoBanus B noje Initial Length of Test
Bench (octanpHbie mapamMeTpbl MOKHO OCTaBUTh HEM3MEHHBIMH).

[Tocne co3panus TecTa U €ro COXpaHeHHs] MOXKHO MPUCTYIATh K MOJEIUPOBAHUIO, JIJIS
4ero akTUBM3UPOBATh BKJIAJIKY Sources B okHe Sources. B Brimagatomem cnucke Sources For
BbIOpaTh cTpoKy Behavioral Simulation u BbeIOpaTh 3amyckaeMblil TecT B JepeBe OMHCAHUN
npoekra. Ilocne storo Bo Bkiagke Processes okHa Processes BbiOparh myHkT Xilinx ISE

Simulator u mynkt Simulate Behavioral Model.



CxeMy yCcTpOMCTBA U PE3YJIbTATHl MOJCIUPOBAHUS 3aHECTH B OTYET.

PaspaboTka CxeMsl ynpaBJIeHMsI 7-CerMeHTHEMM MHAUMKATOpaMm

JUig vHauKauuu MHQOPMALMOHHBIX CHUTHAJIOB OOJIBIIONW pPa3psiAHOCTH MpPU OTIAAKE
YCTpOUCTB ¢ moMotibio Habopa XC3S200 unu Habopa Nexys2 mernecooOpa3HO HCMOIb30BaTh
MMEIOLIUECS] YEThIpe 7-CerMEHTHBIX HMHAMKATOpa. YIpaBlieHHE MX pabOTON OCYLIECTBIISIETCS
Omaromaps mojade BOCBMU OOmMX CUTHAIOB ympaBieHuss cermenramu LEDJ[0..7]
OJIHOBPEMEHHO C YCTAaHOBKOM B aKTHUBHBIM HU3KHUI ypoBeHb curHaia BblOOpku aHona A[0..3].
Takum oOpa3om, cocrosiHue dauHuM LED N0MKHO ycTaHaBIMBAaThCS CXEMOM YNpaBleHUS B
COOTBETCTBUU C AKTUBHBIM B JIaHHBII MOMEHT 7-CErMEHTHBIM HHAMKaTOpoM. Jluarpamma
paboThl yCTpOMCTBa YIpaBiICHHUS] YETHIPbMS 7-CETMEHTHBIMM HHIMKATOpaMU I[IOKa3aHa Ha
pucynke 4. Yersipe tetpansl curnanoB mpanabix (Q[0..3], Q[4..7], Q[8..11], Q[12..15]) momxHBI
ObITh TIpeoOpa3oBaHbl B KOJ AKTHBU3AIMH HWHIUKATOPOB C TIOMOIIBIO JeKojepa. Temm
aKTUBU3AIMM UHAUKATOPOB JOJDKEH 00eCeurnBaTh OTCYTCTBUE BUAUMOIO MEpPLAHUs CETMEHTOB
(100-200 I'm). [dns 3amanus yactoTel aktuBu3auuu CLK DIV nenecooOpa3Ho ucIoib30BaTh
JOTIOJTHUTENBHBIN 16-pa3psiaublii cueTunk — nenutens 4actotel CB16CE, coeamHeHHBIN 1O
Boixony CEO c Oydepom paspemenust cunxpocursaia BUFGCE (nmepuop axTuBH3anuu

YeThIpeX UHAUKATOPOB JIOJDKEH cOCTaBIsATh OT 1 10 16 mc, yacrota ot 1KHz 1o 60 Hz).

1-16 mc |
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Pucynok 4 — iluarpamMmma paGoThl yCTpOiicTBA YIIPaBJIeHUS YeTHIPbMS 7-CerMeHTHBIMHU

- HUHIUKATOPpaMHU
>
f b
[\ 9
Jig  mpeoOpa3oBaHus YeTbIpEX HHPOPMALMOHHBIX
ef Jc CHTHAIOB B  KOJ  aKTUBU3AIMM BOCBMH  CBETOIHOIOB
5 WCIIONB3YEeTCsl  TaOJIMYHOE TIEPEKOJUPOBAHUE, peaTnu3yeMoe
Pucynok 5 - Haznauennue MPOrpamMMon CUHTE3a npu MOMOIIA LUT-Ta6nui.

CCErMEHTOB MH/IUKATOpa



PacroiokeHre cerMeHTOB MHAMKATOpa MOKAa3aHO HAa PUCYHKE S5, a KOJBI UX aKTHUBU3ALMHUH IS
pa3IMYHBIX 3HAYEHUW BXOJHOTO dYeThipexpaspsmHoro ciora D[0..3] ykazansl B Tabmuie 4

(HyneBoi pa3psi 03Ha4aeT aKTUBHM3ALUIO CErMEHTa; cerMeHT DP He akTuBusupyercs).

Tadonuua 4 — 3nayenust MHPOPMAUMOHHBIX BXOI0B AKTUBU3AIMU CETMEHTOB 7-CerMeHTHOr0

MHANKATOPA /151 BO3MOKHBIX 3HaYeHUil nHpopmauuonnoro ciaosa D[0..3]

D[0..3] DP A B C D E F G
0000 1 0 0 0 0 0 0 1
0001 1 1 0 0 1 1 1 1
0010 1 0 0 1 0 0 1 0
0011 1 0 0 0 0 1 1 0
0100 1 1 0 0 1 1 0 0
0101 1 0 1 0 0 1 0 0
0110 1 0 1 0 0 0 0 0
0111 1 0 0 0 1 1 1 1
1000 1 0 0 0 0 0 0 0
1001 1 0 0 0 0 1 0 0
1010 1 0 0 0 1 0 0 0
1011 1 1 1 0 0 0 0 0
1100 1 0 1 1 0 0 0 1
1101 1 1 0 0 0 0 1 0
1110 1 0 1 1 0 0 0 0
1111 1 0 1 1 1 0 0 0

3ananmne 4. Paszpabotarh yCTpPOMCTBO yIpaBiieHUs, NPUHHUMAOIIEEe 16-pa3psaHoe
nHpopmanmonnoe cioBo Q[0..15] u ympapstoniee Ux MocaeAOBaTEIbHON BBIJAYEH MO IIHHE
DJ[0..3] Ha nexoaep 7-CerMEHTHBIX MHIMKATOPOB B COOTBETCTBUU C MOKA3aHHOM Ha pucyHke 4

muarpammoit. st atoro cosznate daitn VHDL, comepskammii crieqyromuii TEKCT OTTUCAHUS:

LIBRARY iecee;

USE ieee.std logic 1164.ALL;
USE ieee.std logic arith.ALL;
ENTITY Seven Segment Driver IS

PORT (
clk div : IN std logic;
Q : IN std logic vector (15 DOWNTO O0);
rst : IN std logic;
D : ouT std logic vector (3 DOWNTO O) ;
A : INOUT std logic vector (3 DOWNTO O0)) ;

END ENTITY Seven Segment Driver;

ARCHITECTURE Struct OF Seven Segment Driver IS
BEGIN - B

A drive: PROCESS (clk div,rst)




BEGIN
IF (rst = 'l') THEN
A<="1110";
ELSIF (clk div'EVENT AND clk div='1') THEN
A(3)< )7
A(2 )<
A(1)<
A(0)<
END IF
END PROCESS A drive;
D(0) <= (Q(0) AND NOT(A(0)))
OR (Q(4) AND NOT (A(1)))
OR (Q(8) AND NOT (A (2)))
OR (Q(12) AND NOT (A (3)));
D(1) <= (Q(l1) AND NOT(A(0)))
OR (Q(5) AND NOT (A (1)
OR (Q(9) AND NOT (A (2)))
OR (Q(13) AND NOT (A (3)));
D(2) <= (Q(2) AND NOT(A(0)))
OR (Q(6) AND NOT (A(1)))
OR (Q(10) AND NOT (A (2)))
OR (Q(14) AND NOT (A (3)));
D(3) <= (Q(3) AND NOT(A(0)))
OR (Q(7) AND NOT (A(1)))
OR (Q(11) AND NOT (A(2)))
OR (Q(15) AND NOT (A (3)));
END ARCHITECTURE Struct;
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B unrerpupoannom penakrope tectoB CAIIP ISE WebPack 9.1 pazpaborats Tect mis
MIOJIyYUEHHOTO YCTPOWCTBA U BBINOJHUTH MojenupoBaHue ero paborel B ISE Simulator.
Onucanue ycCTpodcTBa W pe3yiabTaTbl MOJEIUPOBaHUSA 3aHecTH B oT4eT. [loakiounTh
YCTPOICTBO K TEKYIIEMY MPOEKTY, BbIOpaB B MeHI0 Project mynkT Add Source.

3aganue 5. Pazpaborath nmoeaeHueckoe VHDL omucanue cxemsl mpeoOpa3zoBaHUs
4yeTbIipexpa3paaHoro uHpopmanuonHoro koxa D[0..3] B KkoJx aKTHBU3aLUU 7-CETMEHTHOIO
unaukaropa LED[0..7] B cooTBeTrcTBUM ¢ Tabnuien 4. [ToAKIIOYUTE YCTPOUCTBO K OMOIMOTEKE

KOMIIOHCHTOB TCKYIICTO ITPOCKTA. TexcT onmcaHus 3aHECTH B OTYET.

Paspaﬁo'rxa M oTiIajgkKka OCHOBHOIT'O MONyJisA IIpoeKTa

st peanm3aniuu 4acte pa3pabOTaHHOTO YCTPOMCTBA M TMOCIECAYIONIEH HMX OTJIAIKU
HEO0OX0IMMO co3JaTh (Qaill orpaHuyYeHud, coAepKalluii Ha3HAYEHHE KOHTAKTOB LIEeJEeBOI
MHUKPOCXCMBI. BapI/IaHT HasHa4YCHUA CUTHAJIaM KOHTAKTOB MHUKPOCXCMBI, paCHOJIO)KGHHOI)'I Ha

wiare Habopa XC3S200, npencrasieHsl B TabauLe S.

10




Taﬁ.lmua 5- BapnaHT Ha3HAYCHUA KOHTAKTOB MUKPOCXEMbI CUTHAJIaAM CXEMbI

Curnan Homep Homep Ha3nayenue
KOHTaKTAa KOHTAaKTA J1JIsl
1Jig Hadopa | HaOopa Nexys2
XC3S200 (XC3E-500)
CLK T9 B8 I'moGanpusni curunan GCLKO(50 MI')
COUNT MI13 H13 Curnan ot KHOTIKH 3
RESET L14 B18 Curnan ot kHomiku 0
LEDI[0] N16 H14 Curnan ynpaBneHus cerMeHToM G
LEDI[1] F13 17 Curnan yrnpaBieHus cerMeHTOM F
LEDI[2] R16 Gl4 Curnan yrnpasieHus cerMeHToM E
LEDI[3] P15 D16 Curnan ynpasiieHUst cCerMeHTOM D
LEDI[4] N15 D17 Curnan ynpasnenus cermeHnTom C
LEDI[5] GI13 F18 Curnan yrmpaBieHus cerMeHToM B
LED[6] El4 LI18 Curnain ynpaBieHHs] CETMEHTOM A
LED[7] P16 C17 Curnan ynpasienusi cermeHTom DP
A[0] D14 F17 Curnan ynpasieHust aHoom 0
All] Gl4 H17 Curnan ynpasieHHst aHOJOM 1
Al2] F14 C18 Curnan ynpaBjieHHs] aHOJOM 2
A[3] E13 F15 Curnain ynpaBjieHHs aHOJIOM 3

3ananme 6. B pemakrope cxem CAIIP ISE WebPack 9.1. cobpats Mo1e1s OTy4€HHOTO
YCTPOWCTBA, BKIIOYAIOIIETO CXEMY IOJIABJICHHUS Jpede3ra, CXeMy YIpaBJiIeHUsS 7-CerMEHTHBIMHU
WHIUKATOpaMH, 16-pa3psaHbI CUETYMK W CXEMY [EeJIEHUS YacTOTHl JUIsl aKTHBH3AHUH -
CErMEHTHBIX UHAMKaTOpoB (O6ubnuoreunbie snemeHtsl CB16CE u BUFGCE). [as
WCTIOJIb30BAHMUS OTMCAHHWI B COCTaBE ONMMCAHHMK 0OJiee BHICOKOTO YPOBHS HEOOXOIMMO CO3/1aTh
IUTSL HUX CHMBOJIBI, OJlarojjapsi 4emMy OIHCaHUs BKItoYaeTcss B Ombmmoreky. s aToro cinemyer
BO BKJaJKe Sources OKHa Sources BbIOpaTh OIMCAaHUE MPOEKTAa, IMOCJIE YEero BO BKIAJKE
Processes okHa Processes BeiOpath BeTBb Design Utilities u mynkt Create Schematic Symbol.

Co31aHHOE OMMMCAaHUE CIIeAYeT yKa3aTh B KAYECTBE MOJIYJISI BEPXHETO YPOBHS, JUIS YETO
HE0OX0IMMO BHIOpaTh €ro B JIEpeBE ONMCAHMI MpOEeKTa BO BKIAAKE Sources OKHa Sources,
rociie yero B MeHio Sources BblOpath NyHKT Set as Top Module. Cxemy ocHOBHOTO Moayis
3aHECTH B OTYET.

3aganue 7. B nporpamme Xilinx PACE co3nate ¢aitn orpannuenuit *.ucf, B koropom

Ha3Ha4YuWTh BHCIIHHMEC BbIBOJAbI CHI'HaJIaM p33pa6aTLIBa€MOFO yCTpOﬁCTBa B COOTBETCTBHUU C
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tabnuuent 5. [ns aToro BbIOpaTh MOJIY/db BEPXHErO YPOBHS B JIEPEBE OINMCAHUM MPOEKTa BO
BKJIaJIKe Sources OKHa Sources, Mocjie 4ero Bo BKJIaake Processes okHa Processes BbIOpaTh
BeTBb User Constraints u nyHkT Assign Package Pins. B okue penakropa PACE nasnauenue
KOHTaKTOB BbInosHsercs B noyie LOC.

3aganue 8. B CAIIP ISE WebPack 9.1 BbIIOJHUTH aBTOMaTHYECKHM CHUHTE3
TEXHOJIOTUYECKON CXEMBI, pa3MEIICHNE M TPACCUPOBKY IOJIYYEHHOTO YCTPOHCTBA HA KPUCTAILIE
Spartan3 XC3S200 ft256 (wnu mist Spartan 3E-500 FG320), renepupoBath ¢aitn KoHpUrypauuu
[IJINC (*.bin). [Jns sToro B okHe Sources BrIOpaTh BKJIAAKY Sources U B crucke Sources For
BbIOpaTh cTpoky Synthesis/Implementation. ITociie 3Toro B nepeBe onucanuii mpoekTa BbIOpaTh
OTIMCaHWE BEPXHEro ypOBHA, a BO BKJIanake Processes okHa Processes BriOpaTh BeTBh (Generate
Programming File u nynkt Programming File Generation Report.

3aHecTH B OTYEeT OOIIME CBEJCHUS O pe3ylbTaTax MPOCKTHPOBAHMS YCTPOWCTBA C
Bkiaaku Design Summary. Caenath BBIBOJBI O OBICTPOJECHCTBUM TOJYYEHHOTO YCTPOWCTBA,
ucnomab3ys otdet Static Timing Report.

3aganue 8. Boimonuute nporpammupoBanue MaketHoil IIJIMC Spartan3 otnanounoro
Habopa XC3S200 unu Nexys2. [{nst aToro B okHe Sources BbIOpaTh BKJIAJKy Sources U B CIIUCKE
Sources For BwiOpath cTpoky Synthesis/Implementation. Ilocie 3toro B gepeBe omucaHuit
IIPOEKTa BBIOpATh ONMCAaHUE BEPXHEIro YPOBHs, a BO BKJIaJke Processes okHa Processes BbIOpaTh
BeTBb Generate Programming File u nynkr Configure Device. B pe3ynbrate Oyner 3amyiieH
moxayinb iIMPACT. B ortkpbiBuiemMcst auanore BblOOpa crioco0a MporpaMMUPOBAHUS OTMETHUTH
nyHkT Configure devices using Boundary-Scan u BbIOpaTh aBTOMaTHYECKHH croco0
uneHtudukauu. B pesynprate Oyzaer onpenenena uenouka, cocrosuas u3 [IJIMC u Flash TI3Y.

[Tocnie aBTOMaTHUECKOTO OMpEeNieHUs LIENOYKH I'paHUYHOro ckanuposanus no JTAG
unrtepdeiicy Heodoxonumo 3anporpammuponats [IJIMC XC3S200 (umu Spartan 3E-500 FG320).
Jliig aToro HeoOxoauMo yKkazath (aiin kondurypanuu [IJIMC (*.bit), monxydeHHsli B 3a1anuu 7,
nociie yero B okHe IMPACT Processes MeHI0 BbIOpaTh IMyHKT Program.

[IpoBecTn TecTHpoBaHWE pPa3pabOTAHHOTO YCTpOWCTBA. Pe3ynmbTaThl TeCTHpOBAHHE

MMpeACTaBUTH B OTUCTC.

KoHTpOJBHEIE BOIIPOCEH

1. Ha3zoBuTe 0CHOBHBIE 3TaIlbl MPOEKTUPOBaHUS LIU(PPOBIX ycTpoiicTB Ha ocHoBe [TJIMC.

2. Kakoit tan aBromata (Mwiu wnu Mypa) peanuzoBaH B YCTPONCTBE IOJaBJICHUS
npeodesra.

3. Tlepeuncnute yCcTpOHCTBA, BXOISIINE B COCTaB 0TiagoyHoro Habopa XC3S200.

4. Kakyro nndopmanuro conepxut ¢aitn orpannuenuid *.ucf.
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5. Kakoil ctune omumcanuss Ha VHDL wucnonb3oBaH B NpuMepe ONMCaHUs ApaiiBepa 7-

CCTMCHTHBIX MHIAUKATOPOB.
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