210 ponyoUevo eixe oAokAnpwOel pe enttuyia to BApa:

Méoa oTo TTapAaBupo Processes kAvTe 0egi KAIK 010 Generate Programming
File kai €mAEETE Rerun All. Auth) n evépyela Oa TTPOKAAETEl TNV EKTEAEQN ME
OUYKEKPIMEVN CcEIpd OAWV TwWV gpYaAtiwv Tou TrepIBaAAovToc [ISE  TTOU
ATTaITOUVTAl VIa TNV UAoTtToinon o FPGA configuration (programming) bitstream
TOU KUKAWMATOC TTOU OXedIldoaTte. AwaTe 10IAITEPN TTPOCOXN OTA reports Kail TI¢
TTANPOPOPIEC TTOU TTAPOUCIACOVTAl KATA TNV EKTEAECN TWV OIAQOPWYV EPYAAEIWV
KaBw¢ Ba ga¢ (NTnoei va OWOETE ATTAVTNOEIC O AUTO TO KEIUEVO, OO0V agopd
OUYKEKPIMEVEC AETTTOUEPIEC ATTO TIC TTANPOPOPIEC AUTNC TNC EKTEAEONC. AV aPoU
EKTEAEOTOUV OAQ TA epyaAEia UAoTTOINONC Tou ISE, oac ep@avioTei £va TTapabupo
e TiTAO Xilinx Web Talk Dialog, 10Te QmTAQ QyvonOTE TO KAl KAEIOTE TO HE TO
KOKKIVO X.

Av OAd Ta epyaAcia EKTEAEOTOUV HE ETTITUYXIA KAl XWPEIC AAON 1 AAAQ TTpoBARuarTa
TOTE Ba Trapatnpeioete Tpdaiva ticks g€ OAQ Ta gpydAgid TTOU EKTEAECTNKAV,
OTTWC €Tmiong Kal 1o Jnvupa: Process "Generate Programming File"
completed successfully va cu@aviletal 010 KATW MEPOC TOU TTAPABUPOU
Console Tou ISE.

Entiong eiyape det ko tnv mpooopoiwon diktuou (post-route simulation).



InNUEiwon: € MEPLMTWON TTOU TTOPOUCLAOTEL KATIOLO OPAAUO OXETLKO HE TO POAOL KOTA TN SnULoupyio Tou programming
file (bitstream) onwc my mapoakdtw (OxL akplBwc to idlo):

"ERROR:Place:1153 - A clock I0OB / BUFGCTRL clock component pair have been found that are not placed at an optimal clock

IOB / BUFGCTRL site pair. The clock I0B component <sensor video 1 iClock pin> is placed at site <AD30>. The

corresponding BUFGCTRL component <sensor video 1 iClock pin BUFGP/BUFG> is placed at site <BUFGCTRL X0Y4>. The clock
IO can use the fast path between the |0OB and the Clock Buffer if a) the 10B is placed on a Global Clock Capable |OB

site that has the fastest dedicated path to all BUFGCTRL sites, or b) the OB is placed on a Local Clock Capable 10B

site that has dedicated fast path to BUFGCTRL sites in its half of the device (TOP or BOTTOM). You may want to

analyze why this problem exists and correct it. If this sub optimal condition is acceptable for this design, you may

use the CLOCK DEDICATED ROUTE constraint in the .ucf file to demote this message to a WARNING and allow your design

to continue. However, the use of this override is highly discouraged as it may lead to very poor timing results. It

is recommended that this error condition be corrected in the design. A list of all the COMP.PINs used in this clock

placement rule is listed below. These examples can be used directly in the .ucf file to override this clock rule.

Ba npémnel va tpooBEcou e TNV MapakaTtw ypapun oto .ucf apyeio (constraints file):

NET “clk” CLOCK DEDICATED ROUTE = FALSE;



VIL.

2uvdeon Tou epyaAciou Xilinx ISE pg Tnv kapta Tou FPGA chip
pEow TOU KaAwdiou JTAG kai downloading Twv apXEiwv

TTpoypauuarioyou Tou FPGA

. BydAte ammé tnv ouokeuacia NG TNV TTAAKETA (board) tTou TrepiExel To Xilinx

FPGA chip Kal HEAETAOTE TNV CUUQWVA KAl JE TIC 00NYIEC TOU gyXelpIdiou Xpriang
TTOU €ival OIQBECIUO OTOUC UTTOAQYIOTEC TOU €pYAOTNPIOU, OTNV I0TOOEAIOA TOU
HaONUaTog Kal oTo Ol1adikTuo (www.digilentinc.com). ATTEUBUVETE EPWTNTEIC OTOV
ETTIBAETTOVTA TOU £PYACTNPIOU Qv OtV KATOAAPRQIVETE OTIONTTOTE OXETIKO ME TIC
EQPYACTNPIAKEC aoKNoelC TTavw oT1o FPGA board. TommoBeTioTe TNV TTAAKETA
TTAVW OTOV EPYACTNPIOKO TIAYKO N TPATTECI N ypA@eio HE TPOTTO WOTE TA
VPAUMATA KAl TA KEIJEVA TTOU UTTAPXOUV YPAUMEVA TTAVW OTNV TTAQKETA va eival
AVAYVWOIUA aTTO €0AC OTNV BEON TTOU KABEQTE OTO EPYACTHPIO.

2UvOEeTe TTpWTA OTO JTAG connector Tou board 10 KaAwodio download cable.
[TpogexeTe n ouvoeon TNC JTAG AKpNC TOU KAAWODIOU VA CUHU@WVED aKiOA-TTPOC-
OKida HE TA OvOMATA TWV AKIOWV TNC oUvOEONC, OTTWC AUTA Eival YPAMUEVA KAl
oTNV TTAGKETA ONAQON pe Tn ocipd 1a: TMS, TDI, TDO, TCK, GND, VDD. Metq,
OUVOECOTE KAl Attd TNV AAANn dkpn Tou KaAwdiou oTo Parallel port (Tnv Bupa
EKTUTTWTI)) TOU UTTOAOYIOTH OQC.
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Figure 11-2: Digilent JTAG Cable Provided with Kit Connects to the J7 Header



3.

7.

MeTd ouvO£EOTE TO KAAWDIO TPOPodOoCia¢ peUNATOC TOU board, TTadvTa ocuuewva Je
TIC 00nyie¢ Tou emMRAETTOVTOC TOU gpyacTnpiou. apartnpeite o011 avdaBouv OAa Ta
KOkKIva LEDs otnv tTAakéTa, armd 1o LDO éwc kar to LD7, to mmpdoivo LED
POWER, ek16¢ amd 10 LED DONE, 10 OTr0i0 Trapapével akopn ofnorto. 2e
HEPIKEC TTAOKETEC PTTOoPEl TO LED DONE va cival autr) Tn oTIyHn TTRPACIVO KAl Ol
TEOOEPIC WNPIOKEC 0BOVEC VA METPOUV UVEXWC ATTO To 0 £€wW¢ TO 9, TO OTTOIO Ogv
Oa TTPETTElI va BewpnBel oav KATTOI0 TTPORANMUA, Ad@oU AKOUN Oev £XETE “KATERATE!
TO O0X£010 oa¢ a10 FPGA, o1rote 10 FPGA eKTeAel KATTOI0 default TTpoypaupa TTou
UTTAPXEl QTTOBNKEUPEVO OTNV  KAPTA. 2€ OTIOIAONTIOTE  AAAN  TTEPITITWON,
£I00TTOINCOTE APNECWC TOV ETTIBAETTOVTA YyIA TNV ATTOQUYR OTTolacdnTToTE PBAARNC
oTnVv TTAAKETA pE 1O Xilinx FPGA.

2TO TTapdBupo Sources, €mMAELTE TO tab Sources Kal PJETA TO OXNHUATIKO OOAC
oX£EDlo, T1.X. simple_inverteri(simple_inverter1.sch)

2TO TTAPABUpPO Sources, €TMAELTE 0TV AiOTa Tou Sources for:, Tnv £mAoyn
Synthesis/Implementation, av 0gv civai 0N eMAgYUEVN.

AV KAVETE ETMITUXWC TA TTAPATTAVW PBrpaTta Ba Octite 0To TTApdbupo Processes
HETACU AAAWV Kal TNV oudada gpyaleiwv Generate Programming File. M1ropeite
VO QVOICETE TTEPICCOTEPO AUT TNV OPAdA €PYAAEIWV AV KAVETE KAIK OTO KOUTAKI
HE TO +, oTTOTE Ba e@aviaTei To epyaAeio Configure Device (IMPACT). Me DITTAG
KAIK TTdvw oto Configure Device (iIMPACT) 6a odac eugavioel Ta Tapdbupa yia
TOV TTpoypPAuMaTioud (configuration bitstream downloading) Tou KUKAWMATOC 0aC.
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Ll Edit View Operations Output Debug Window Help

B New Project Ctrl+N
¥ Open Project... Ctrl+0
Open Configuration Archive...  Ctrl+H

?_.- Automatically create and save a project

Recent Files » Do you want the system to automatically create and save a project file for you?
New Log File... [ ] Don't show this message again, save the setting in preference.
Exit

Yes No

£, Welcome to iMPACT

Please select an action from the list below

(8 Configure devices using Boundary-Scan (JTAG)

Automatically connect to a cable and identify Boundary-Scan chain
(O Prepare a PROM File
(O Prepare a System ACE File
(O) Prepare a Boundary-Scan File

SVF w




EPYAAEi0 oac¢ Ocixvel OTa OeCIA OTI AVIXVEUTE AUTOMATA 2 devices OTnVv aAucidd
boundary scan chain. To TTpwTo device (chip) TTou avixveuBnke gival 1o Xilinx
xc3s400 FPGA, To o1T0i0 €ival QuTA TN OTIYUN TTPACIVO (EVEPYO) Kal YIA TO OTTOIO
O0d TTPETTEl VA ETTIAECETE €va ATTO T 3 dpXeid TToOU gU@avidovTdl yia Tov
TTpoypaupaTiodo (configuration) Tou FPGA. ETTIAEETE Eva ATTO TA ApXEid <OVOoUd
oxediou>.Isc 1 <ovoua oxediou=>.rbt (av Otv OOUAEWElI TO £va Od OOUAELWEl TO
AdAAo). Kavte kAIKk 10 OPEN. To apxeio autd Ba evepyoTtroindei yia Tov
TTPOYPAUMATIONO Tou FPGA Kal peTtd Ba etmiAgyel TO OeUTEPO device (chip) TNG
TTAGKETAC (board) tou eival n flash pvAun (Xilinx xcf02s) 10 oT1T0i0 €ival TNV
OeQOHEVN OTIVUN TTPAOIVO (evepyO). A AUuTO TO chip PNV ETTIAECTE KAVEVA APXEIO
OAAd o010 TTapaBupo Assign New Configuration File kdvte KAIK o010 button

“bypass’.
N/

xc3=700a xcfDds
bypass bypass

TDO

UG222 3 10_111506

Figure 3-15: IMPACT Automatically Detects JTAG Chain
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4. 210 0eCia tnc oBovne tou ISE IMPACT, emAeCTe (ME KAIK) TO XilinX xc3s400
FPGA device, 10 omoio 6a xpwuaTioTel TTPACIVO (dpa Ba evepyoTroindei). 2Tnv
OUVEXEIQ ETTIAECTE ATTO TNV TIAVW HTTOPA ME TO €IKOVIOID KOl TO HEVOU TO
operations -> Program... Kal qQuEow¢ HeTa KAIK 010 OK. Taparnpeite otnv
080vn 0a¢ va eCeAICETAI O TTPOYPANUATIONOC TOU FPGA YIO HEPIKG OEUTEPOAETITA,
KAl av TeAslwael emTUXWC Ba Ocite 10 YyoAddlo uRvupa “Programming
‘Succeeded” Kal oTnV TTAAKETA 6a avawel 1o TTpdaivo LED DONE. 2¢ kaBe dAAN
TTEPITITWON EI00TTOINCTE TOV ETTIBAETTOVTA TOU EPYACTNPIOU.

5. 2uvexiote e TNV ETMAANBEUCN TOU KUKAWMATOC oa¢ ato FPGA TnNG TTAQKETAC
(board), xpnoipotTolwvTac TouC OlaBEaiouc OlakoTrTee SWO — SW7, 1a buttons

BTNO — BTN3 kai ta LEDs LDO - LD7. ZnueiwoTe OTI OTTw¢ Olapadete Td
YPAMHATA TNG TTAGKETAC, KABE £vac ATTd TOUC DIAKOTITEC Divel Aoyiko O otav eival
TOTTOBETNHEVOC TIPOC TO HEPOC TAC, KAl AOYIKO 1 OTavV €ival TTPOC TA TTAVW, OTIC
£10000U¢ Tou FPGA oTI¢ otroiec eival ouvDedepeEvoc. AvtiaTolya otav eva LED
(@WTO0IOD0C) £XEl PWC KOKKIVO TOTE N aviotoixn £€¢odoc Tou FPGA 10U ¢ival
ouvOoedepevn o auto 1o LED €xel Aoyiki TIUA 1, KAl Qv TTAPAMEVEI OBNOTO TOTE N

£C000C £Xel Aoyikni TIUA 0.



Demos:

Programming Spartan 3 (Verilog) — OR gate

Programming Spartan 3E (VHDL) — XOR gate



videos/Programming Spartan-3 FPGA Board.mp4
videos/xilinx ise 14 7 XOR VHDL CODE DOWNLOAD ON SPARTAN 3E PART1_noaudio.mp4

Mo auth TNV eBdopada...

KatePaote kot eykataotnote to Xilinx ISE 14.7 otov untoAoyLotrn oac Ue
WEBPACK License av 0gv 1o £xete NON KAVEL.

Aoknon 1 (inverter) kat 2 oo to puAladLo 2.

Mou amooTEANETE CUUTTLECUEVO TO PAKEAO TOU project w¢ emovvaln N LEOCW
Google Drive ko 0tL amavtnoelg xpelalovtal o€ eva eyypoado tov Word.

A
[ IBUF
| ‘ o>
E—D—,i L OBUF
IBUF ANDZ

2XAHa 2: ATTAG oxnuaTiko pe pia TTUAn KA, 3 1/0O buffers kai 3 I/0O markers




