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2vvropog Odnyde ExudOnong tov Aoyiourod Xilinx ISE

1 Eicaywyn

O obvropog avtdg 0d1yog Ba cag fondnoetl oty exuddnon tov Aoyisukod ISE ¢ etarpeioag Xilinx
Yo T oYEdinen Kot avamtuén yneokov Kokhopdtov pe m xpnion FPGAS. O facikdc 6tdyog Tov 0d1nyod
expadnong etvan va e€okelwbeite pe to epyaieia mov HBa xPNCLOTOMGETE Y1 TV VAOTOINGT TOV EPYUCLOV
Tov pabnuotoc “Ilponyuévn Ynelokn Xyedioony.

O 0dnyog expdOnong meptypapel SLOPOPETIKE GTASI0 TNG PONS GYESAONS YNOLUKDOY KUKAOUATOV IE TN
xpNon tov Aoyiopkov Xilinx ISE:

o Tloc Ba ypnowonmomcete ta gpyoleia sloaymyng ¢ oxediaong (design entry tools) mov PBacilovran
gite ot ypnon umog yldooag meptypaens vAwkov (my. VHDL) eite ot ypfion oynuotikod
Sy PAUUATOG

o Tlwg Ba ekteléoete Aertovpyikn mpocopoimon (functional simulation) 1 ypovikn Tpocopoivon (timing
simulation)

e Tlog Ba cvvbécete kat Ba vAomomocete o oxediaon
e Ilwg Ba mpoypappoaticete ) cvokev] FPGA

2nueiwon: Ta mopadeiypato mov YPnOUOTO0VVIOL GTOV 00Ny ekudnong aeopodv v avamtuElok
mhoteopua Spartan-3E Starter Kit (sivor n mhotedpua mov o ¥pncIUOTOGETE Yo, TV VAOTOINGN TOV
€PYOCIOV TOL LatdTOC).

2nueiwon: O 0dnydg ekpabnong agopd tnv £€kdoon tov gpyareiov ISE 12.x.

2 Emokoétmnon tou rapadupou Project Navigator

To mapabvpo Project Navigator diopeitar og téooepa KOplo vIo-topddupo, OTOG PAIVETOL GTNV
Ewova 1. Tlaveo opiotepd givar 10 mapdbvpo Design mov omewovilel tepapyikd to otoryeion mov
neptiapPdvovial 6to £pyo Ko £yl TIC emAOYES speavione Implementation kot Simulation. Kdto and to
nopaBupo Design ivor to TapdBupo Processes mov amsikovilet Tig dobéoiueg depyacieg yio v Tpéyovca
emdeypévn yn. To tpito mapdbupo oto Katw pépog tov Project Navigator sivar to mapdabvpo Console mov
amekovilel unvopoto kotdotaong (status messages), Aabn (errors), kai Tpogidomomoelc (Warnings), kot mwov
EVNUEPMVETAL KATE TN O14pKELD, OA®V TOV eVEPYEIDV TOL £pyov. To tétapto mapdbupo ota de&1d gival yo
v enefepyocia Kot v avdyvoon apyeiov (oxediaong N1 avapopdc). Kabe mapdbupo pmopel va aridEet
uéyebog, va uetakivnbel extdg tov Project Navigator 1 og pua véa Béon péoa oto kbpio moapddupo.
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Ewova 1: 'Eve Tomké mtapadvpo tov Project Navigator

2.1 NapdaBupo Design

To mapdBupo Design mapéyel npécPacn oty Anewkovion (View), oty Iepapyia (Hierarchy) kot otic

Aepyacieg (Processes).tov ISE. Kabe tikéta avoldeTan pe TEPIGGOTEPEG AETTOUEPELES:

2.2

View Panel: to kovumid tov View panel emtpénovv v epedvion tov myaiov apyeiov oto Hierarchy
Panel, ta omoia cvoyetiCovtal pe v viomoinon (Implementation) 11 v npocopoinon (Simulation)
g exdotote oyedioong Av emAEEETE TNV TPOCGOUOIMGT), TPEMEL VO, OPIGETE KO TOV TOTO TNG GO TO
oVTIGTOY(O HEVOD.

Hierarchy Panel: amewoviletl to 6vopo tov £pyov, ta £yypaga Tov ¥pNoTh, ToV KaBopiopévo THmo g
ovokevnc FPGA, kot ta mnyaio apyeio g oxediaons. Kabe apyeio oto Module View cuvdéetar pe éva
€1KOVio10, TO 01010 VTOdNA®VEL TOV TOTO Tov apyeiov (m.y. apyxeio VHDL 1 apyeio keévov). Na pa
PN Alota Tov mhavov THTOV apyelon Kol TOV CXETIK®V gKovidiov, deite v angvbeiog Pondeia
tov Project Navigator (emihé€te Help—Help Topics). Edav éva apyeio mepiéyel yaunAdtepa emimedo
epopyioc, To Kovidlo éxel éva + ota aptotepd tov ovouatos. Ta apysion VHDL éxovv to + yia va
VTOOMAMGOLY OTL TEPLEYOLY GAAEC AEITOVPYIKEC HOVAdES Héca oTo apyeio. Mrmopeite va Eedimhmoete
v epapyio Tatdvtog o +. Mropeite vo avoiete éva apyelo yio Tpomonoinon Kavoviag Smhd Kk
GTO OVOLLOL TOV apyEiov.

Processes Panel: to mapdBupo avtd avaidetal oty ETOUEVT] EVOTNTO.

MapdBupo Processes
Ta wepieyduevo tov mapdbvpov Processes e€aptdvial amd v emdoyn Implementation 1 Simulation

aAAG oAAGlovy KdOe Popd Kot avdAoyo pe Tov TOTO TOL ANYOiOV apyEiov TTOL £xEl eMAeyel 6TO TOPABVLPO
Design. Amd to mapaBvpo Processes, pmopeite vo ekteAéoete TIG omopoitnteg Agrtovpyieg ®ote vo
kabopicete TIC mopouETpovg, va ekteléoete (Tpocopoimon 1 ovvBeon) kal va dgite T oyedioon cag. To
mapabvpo Processes napéyel mpdsfacn otig akdrovbeg Aettovpyieg:

Design Utilities (epyaleio erooywyns e ayedioong)

Topéyer mpoécPoaon oty mapaywyn ocvuPorov (Create Schematic Symbol), ota Log apygic tov
Command Line, oto Check Design Rules, «.a.

User Constraints (zepropiouoi tov yproty)
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TTapéyxel mpdoPacn oTov KaBOoPIoUO TEPLOPIGLAOV TOL YPNOTN, T.Y. TEPLOPIGHOT BECTG Kot YPOVIGHLOD.
e Synthesize — XST (odvBson)

IMapéyer mpdoPacn oty amelkdvion Tov oynuoTikod daypauuatoc oe eminedo RT (View RTL
Schematic) 1 pe Aemtopépeieg g texvoloyiog (View Technology Schematic) kot otnv mopoyoyn
povtéhov mpooopoinong petd-tn-cvvheon (Post-Synthesis Simulation Model). Avtd mowcidiet
avdAioya pe 1o epyaieio cOVOESTG OV XPNOLUOTOLEITE.

o Implement Design (vlomoinon ¢ oyediaong)

IMapéyel mpdcPfacn oto epyareio viomoinong (Translate, Map ot Place & Root) koi ota avtictorya
apyela avapop@Vv.

e  Generate Programming File (mapaywyn tov apyeiov mpoypauuationod)

TMapéyer mpocPacn oto epyareio dwapopemong (configuration tools) kot mapaywyng tov apyeiov
npoypappaticpod (bitstream generation).

To mopabvpo Processes evoopatdvel Ty teyvoroyio automake. Avtd enttpénel 6To ypnotn va. ETAEEEL
omoladNTOTE SlEPyasia 6T pon Kot T0 AoYIGHKO eKTEAEl ouTOHOTO OAES TIG AMOPAITNTES OlEPYAGIEC DOTE VO
etaoel n pon oto embountd Prua. To mopdderypo, €qv ektedéoete ) Oepyacio Implementation, to
gpyareio extehel emiong tn diepyacio Synthesis, edv sival amapaitmro, emnedn 1 depyosio vAomoinong
e€aptdTon amod o vnuepopéva amotelécpata g dlepyaciog cuvleonc.

2.3 NMapadupo Console

To mapdBvpo Console amewcoviler AaBn, mpoewbomowoelg, Kot evnuep@Tkd pnvopota. To Adbn
vrodnAm@vovtol amd éva KOKKivo X SimAa 6TO UAVLUO, EVO Ol TPogWonomcel; £xovv éva. kitpwvo (1). Ta
UNVOUTO, TPOEWOTOINGNG Kol AAB0VE UTopoV EMIGNG VO AVTILETOTICO0DV YOPIGTA 0t0 TO GAAC LUNVOLLOTO
KEWEVOD TNG KOVGOANS e TNV eMA0YN gite g eTwcétag Warnings eite g etkérag Errors oto kdtm pépog
tov mapafvupov Console.

Mmopeite va mhonynbeite and éva AdBog cvvbeonc M éva ufvoua mpogdomoinong oto mapddupo
Console otn 0éon tov AdBovg oto mnyaio apyeio mnyng HDL. IMa va to emtoyete, emré€te to uivoua
AdBovg N Tpoedonoinong, kave de&i-kKAk 6To movTiKy, kot amd 1o pevov emhééte Goto Source. To mnyaio
apyeio HDL avoiyet kot o dpopéag HeTaKiveital 6T ypauun ue 1o Adbog.

Mmopeite eniong va mhonynOeite amd éva punvoua AdBovg 1 mpogidomoinong oto mapabvpo Console
OT0 OYETIKG £yypapo AVCE®V OTLS 16ToceAideg vrootnpiEng ¢ Xilinx. Avtol ot tomor Aabdv M
TPOEWOTOCEMY UTOPOVV VO, TPOGOIOPIGTOVY amd TO €Kovidlo oTa aplotepd Tov AdBovg. T va
mionynbeite oo Eyypapo Avong, emhééte To uvopa Aabovg 1 Tpogtdoroinong, kavte de&i-kAk 610 ToVTiKL,
Kot oo 1o pevov emiélre Go to Answer Record. O guidopetpntig Iotod (web browser) avoiyet xou
amekovilel OAa ta £yypapa AVGEDY TOv EPAPHOLOVTUL GE AVTO TO UNVULLA.

Y10 tétapto mopdbupo, umopeite vo Exete mpdcPaon otov emefepyactn kewwévov (ISE Text Editor),
oto, mpotuma yhwooog (ISE Language Templates), kol oto enefepyaocti keévav mpocopoimong (HDL
Bencher Text Editor). O enefepyaotng kelpévav cag enttpénetl vo enelepyaocteite mnyoio apyeio kot vo
npoonehdoete YAwoowkd zmpotumoe (my. HDL template files, User Constraint Files). Mmopeite va
YPNOUYLOTOIGETE KOl VO TPOTOTOLGETE AVTA TO TPOTLTA Y1 T1) Y ESICT GOC.

3 Eicaywyn oxediaong (design entry)

H oyediaon mov ypnoiponoteitol o avtdv ToV 00My0 eKpabnong eivar £ve amhd KOKAMUO VTOAOYIGHOD
™G ApTIaG ooTipiog evog unvopatog tov 4-bit. To kdkhopo vioroteitor pe éva 6&vipo 3 moAdv XOR tmv 2-
e1000mv. H oyedioomn Ba meprypapei apyikd pe VHDL kat ot cuvéyela e SYNUATIKO SIOYPOLLLLOL.

3.1 Anuioupyia véou épyou (new project)

Kdavte dSmid-khik oto ewovidio Project Navigator omv emedvewn epyaciog 7 emié€te
Start—Programs— Xilinx ISE—Project Navigator. Ané 1o Project Navigator, emié€te File—New Project.
Oa eppaviotel To TpdTO TAico draAdyov Tov New Project, onwe paivetar otnv Ewova 2.
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Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

Name: first_lab
Location: D:\first_lab

Working Directory: | D:\first_lab

Description:

Select the type of top-level source for the project

Top-level source type:

HDL

Ewéva 2: New Project Dialog (1 ar6 3)

To mhaiclo S1AOYOL GOG TPOTPENEL VAL EIGAYETE TO GVOUO TOVL £pYOV, T B€om ToV £pYov, Kol ToV TOTO
NG MOVAdOG TOL TO VYNAOD EMIESOV TG o)ediaong, onwe eaivetal oty Ewkdva 2. Apod cupminpooete
ta otolyeln, motnote Next.

2nueiwan: Mnv ypnoyonoteite ovopata apyeimv 1 QoKEA@V Tov TEPEXOVY SLUGTILLOTA.

2nueiwon: Agv glval omapaitnTo 0l LOVASES 6TO LYNAOTEPO EMIMESO Kol 6T YaunAdTEPQ EMimeda va, gival
Tov 1810V Tomov. e mapddetypa, Ba propovcate va emiéEete Tomo Schematic yio to top-level module ko
tono HDL ywa ta lower-level modules 1} kot 10 avtiotpo@o. 10 cUYKEKPLUEVO TAPAdEyHa EMAEYOLLLE TOTTO
HDL yuo 6Aeg Tig HOVASEG.

To emduevo mAaiclo d1aAdyov cog emttpénel vo 0éoete Tig mpdobetec emhoyég tov épyov. H mpdytn
opdda pvBuicewv xabopiler Tov Tomo ¢ cvokevng FPGA mov Ba ypnowomomoete. Ov puBuicel mwov
mapovctalovior oty Ewodva 3 avtimpocmnedovv t cvokevr] FPGA mov Ppicketar oty oavamtuéioknm
mhoteopua Spartan-3E Starter Kit. H dgutepn opdda pubuicemy avtimpocmmaedel Tov TpOTO EIG0YMYNG TNG
oyedlaong, 1o epyoieio ovvBeone, kol Tov TPocopolwT] oL Bo ypnolwomomcete. Aoy 0écete Tig
pvluicelg 6nwg eaiveronr oty Ewdva 3, matote Next.
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New Project Wizard

Project Settings

Specify device and project properties.
Select the device and design flow for the project

Property Name Value
Product Category All

Family Spartan3E
Device KC35500F
Package FG320
Speed -4

Top-Level Source Type HDL

Synthesis Tool XST (WVHDL/Verilog)
Simulator Modelsim-SE VHDL
Preferred Language VHDL

Property Specification in Project File  |Store all values
Manual Compile Order

VHDL Source Analysis Standard |VHDL—93

Ewova 3: New Projet Dialog (2 ané 3)

To tehkd mhaiclo deddyov ot ddikacio dnpovpyiag véov €pyov, mov @aivetar otnv Ewova 4,
mapExeL i TEPiAnyM Tov £pyov mov to Project Navigator 6o dnpovpynoet faciopévo otig pubuiosls cog.
EXéyEte v mepiinyn v va oryovpevteite 6Tt Tonptalel pe ot eaivetoan otnv Ewova 4. Edv o1, mathote
Back yia vo SwopBmoete omolodnmote AdBoc. Awwpopetikd, motiote Finish yio va olokAnpoocete ™
Swadikaoio.

‘MNew Project Wizard

Project Summary

Project Mavigator will create a new project with the following specifications.

Project:
Project Name: first lab
Project Path: D:\first lab
Working Directory: D:\first lab
Description:
Top Level Source Type: HDL

Device:
Device Family: Spartan3E
Device: xc3s5500e
Package: fg3z0
Speed: -4

Synthesis Tool: XST (VHDL/Verilog)
Simulator: Modelsim-SE VHDL
Preferred Language: VHDL

Provertv Specification in Proiect File: Store al|l vali ™
(L 4

[ Enish || cancel |

Ewova 4: New Project Dialog (3 a6 3)
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3.2 Zxedioon Baoiopévn oTn YAwooo Teplypa®nig uAikou VHDL

Xe ovtd 10 onpeio, To £pyo mov Eyel dnuovpyndel dev mepiéyet Kavéva myaio apyeio. Anpovpynote
éva véo mnyaio apyelo yw 1t oxedloon Tov KUKAMUATOS VTOAOYWGHOV dptiag wooting. EmAélte
Project—New Source and 10 kvpimg pevov. To TpdTo 0md T VER KOVTIE d1aAdyov Ba eppoviotel, Ommg
paivetor otnv Ewova 5.

b= New Source Wizard

Select Source Type

Select source type, file name and its location.

“{ IP (CORE Generator & Architecture Wiz:
[#] Schematic

[Z] User Document

Verilog Module

[ Verilog Test Fixture File name:
VHDL Module first_test
[ VHDL Library

[F] VHDL Package

fl VHDL Test Bench

¥ Embedded Processor

Logation:

D:Afirst_lab

4| Add to project

Ewéva 5: New Source Dialog (1 a6 3)

Emégre VHDL Module ywr va dnimoete 6t dnpovpyeite pa povade oxedioong Paciopévn ot
vAoooa VHDL. Katénv, ddote éva ovoua apyeiov omwg qaivetar oty Ewdva 5. Aev ypeidletar va
aAlaEete TN Oéom TOL apyeiov, M omoio O eival UEGH GTOV KATAAOYO TOL €PYOL 7OV ONUIOVPYNOATE
nponyovpéves. [oatote Next.

To embuevo mhaicto SwAdyov ocag emtpénel (mpoopetikd) va Kobopioete Tig O0peg (ports) tng
povadoc. Avtd umopel emiong va yivel otov enelepynotn KeWEVov, Kot Ty eneepyacio tng Lovadoc, £T61
ayvonote 10 o€ avtn TN edorn. Amid emPePoidote 6T o1 pubuicelg Topralovv pe ekeiveg mov oivovton
otV Ewova 6 kot mtatnote Next.

10



2vvropog Odnyde ExudOnong tov Aoyiourod Xilinx ISE

MNew Source Wizard

Define Module

Specify ports for module.
Entity name |ﬁrst_test

Architecture name | Behavioral

Port Name Direction

1 o o

Ewova 6: New Sorce Dialog (2 ané 3)

To tehkd mhaicto dSwaddyov (Ewdvo 7) mopéyer pio mepiAnym tov zanyoiov apyeiov mwov 6Oa
dnuovpynoet to Project Navigator Paciopévo otig pvBuicelg coag. EAéyEte v mepinyn i va
oryovpevteite 6Tt Touprdlet pe v Ewova 7. Eqv oyt motnote Back yuo va d10pfdoete omolodnmote AdBoc.
Awopetikd, motnote Finish yio vo oAoxinpmcete t owdikacio. To véo mnyaio apyeio Ba ovoilet
oVTOUOTO GTOV EMEEEPYAOTN KEWWEVOV.

Summary

Project Navigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: D:\first_lab
Source Type: VHDL Module
Source Name: first_test.vhd

Entity name: first_test
Architecture name: Behavioral
Port Definitions:

| Einish H Cancel

Eucéva 7: New Source Dialog (3 ané 3)

11



Hponyuévn Pnoiaxy Zyedioon

X1ov eneEepyaotn KEWEVOV, peptkég amo ) Pacikéc dopéc tov VHDL apyeiov eivar non ypapupéves. Ot
MeEeic khedid (keywords) g yAwooag ometkovifovtal pe PmAe xpdua, ot TOmol dedoUEVmV te KOKKIVO, To.
oxOAMO e TPAGIVO, KOl Ol TIUEG UE UOOPO. AVLTH 1 KOOIKOTOINGN avOAOYO LE TO YPOUO EVIGYVEL TNV
avayvoolpndma ov VHDL apyeiov kot v gvpeon tuomoypaeikdv Aabdv. Topa, e16ayete v Teptypaon
TOV KUKAMUOTOG VIOAOYIGHOY GpTiag ooTiog. Aviiypayte to mepleyOleva Tov apyeiov, Ommg divovtot
TOPOKATO:

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;

use IEEE.STD LOGIC UNSIGNED.ALL;

-— Uncomment the following lines to use the declarations that are
-- provided for instantiating Xilinx primitive components.
--library UNISIM;

—-—-use UNISIM.VComponents.all;

entity even par is
port( a,b,c,d : in std logic;
ep : out std logic);
end even par;
architecture Behavioral of even par is
signal tl, t2 : std logic;
begin
tl <= a xor Db;
t2 <= ¢ xor d;

ep <= tl xor t2;

end Behavioral;

Y& autd 10 onueio, mpénel va katoAnéete e éva mapdbupo mov poldlel pe owTd TOL POAIVETUL GTNV
Ewova 8. Molic tedeudoete, omobnkevote to apyeio kot kAeiote 10 mopabvpo. Yrdpyovv emloyéc 6to
KLPlOG LEVOL Y10 VO CAGETE gite pepovopéva apyeia gite 6o o £pyo.

12
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[ File Edit View Project Source Process Jools Window Layout Help ERLILS
DAHPIL X DBX|ve| » 2288230 202 LR P 9
Design “08x &
| | View: @) {8 implementation [~ M Simulation [
&| | Hierarchy
&l @ fistUab b
£| 9 0 xc3s500e-4g320 -
a [R% even_par - Behavioral (first_testvhd) 2 -
a A
@ >
= »
m % 11 entity even par is
12 port( a,b,c,d : in std_logic;
13 ep : out std logic);
14 end even_par;
15
16 architecture Behavioral of even par is
17
| 22 o Processes Running :g signal t1, t2 : std_logic;
% | Processes: even_par - Behavioral 20 begin
% £ Design Summary/Reports 21
X|® ¥ Design Utilities 22 tl <= a xor b;
=|# % User Constraints 23 £2 <= ¢ xor d;
58 Synthesize - XST 24 ep <= tl xor t2;
o &) Implement Design 25 i
8 Generate Programming File 26 end Behavioral;
%% Configure Target Device 27
@ Analyze Design Using ChipScope
« i »
[E Stort | 2 vesign [ Files | 1Y Liraries ) first_test.vhd ol® Design Summary
Console “D8&x
|4)INFO:HDLCOmpiler:1061 - Parsing VHDL file "D:/first lab/first_test.vhd" into library work A
|WINFO: ProjectMomt: 656 - Parsing design hierarchy completed successfully.
i ¥

|8 console [@ Errors | 1, Wernings i Find in Files Resuts

Speakers / Headphones: 30%

Ewova 8: Orhoxkinpopévn oyxediaon

3.3 Xxediaon Baciopévn o€ OXNMATIKA avaTTaOpdoTao

Ta myaio apyeio Tov £pyov pmopei vo, eivon eite HDL apygio eite oynuoatikd doypaupata (schematic
diagrams). Iepapykég oyxedidoelg pmopel vo axolovbovv pekt oxedioon nepiéyovrag kot HDL apyeio kot
GYNUOTIKA SIOyPAUUOTE. XE VTRV TNV €VOTNTO Oa dNUIOVPYNGETE €V VEO GYNUOTIKO O1AYPOLLO Yiol TN
601001 TOL KUKAMDUOTOG VITOAOYIGHOD GPTLOG 160TIHING EVOG unvouatog 4-bit.

2nueiwon: Anpovpyeiote éva véo épyo (pe ovopo tutorial2) kon emiéEte tomo Schematic yu to top-
level module.

EmAéEre Project—New Source omd 1o kvping pevod. To mpdto amd T vEo KOVTwd Oohdyov Oa
ePPavIoTel, OTOC eoivetatl otnv Ewova 9.

r=5|  New Source Wizard

Select Source Type

Select source type, file name and its location.

%] IP (CORE Generator & Architecture Wiz:
[©) Schematic

[E) User Document

Verilog Module

[ Verilog Test Fixture File name:
VHDL Module even_par
[ VHDL Library

[F] VHDL Package

[« VHDL Test Bench

¥ Embedded Processor

Location:

D:\tutorialzl

Add to project

Euwcévo. 9: New Source Dialog (1 ané 2)
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Em\éEre Schematic yio va dnldoete 6tL dnpiovpyeite pio povado oxedicong BocIGUEVT 68 GYNUATIKN
avamopdactact. Kotomy, ddote éva dvopa apyeiov 6mwg @aiveton otnv Ewdva 9. Asv ypeidletor va
oAlGEete TN Béom TOL apyeiov, 1 omoio Bo glvanl pESO GTOV KOTAAOYO TOL £PYOV 7OV ONUIOVPYNOATE
mponyovpévas. [atmote Next.

To devtepo mhaicto dwwAdyov (Ewova 10) mapéyer po mepidnym tov mmyaiov apyeiov mov Oa
dnuovpynoet to Project Navigator Baciopévog otig puuicelg oag. [atiote Finish yuo va ohokAnpmcete ™
Sdwdkacio. Xe ovtd t0 onpeio Bo optwdei to npdypappa ECS (Engineering Capture System) to omoio
glvan éva gpyaleio oyediaong kuklopdtov. Avtopata, to mpoypappe ECS Ba avoifel 10 véo oynuotikd
Stdrypappo even_par.sch.

Summary

Project Navigator will create a new skeleton source with the following specifications.
Add to Project: Yes

Source Directory: D:\tutorial2

Source Type: Schematic

Source Mame: even_par.sch

[ Einish ” Cancel ]

Ewéva 10: New Source Dialog (2 amé 2)

Mnopeite vo mpocbécete 6TO0 GYNUATIKO Oldypapo ddeopo cvoTaTKG (Components), ywo v
axpifela. copPora tov cvotatikdv. o kabe £pyo, Slabéciue cLGTATIKG VIAPYOLY GTNV EPYUAELOONK
Symbol Libraries. Ta dwbéoipua cvotatikd g epyareodnkng sivor datetaypéve aleofntikd oe kabe
BiprobnKn. Ao to KVping uevod tov ECS, emiéEre Add—Symbol 1 kévte khik oto gikovidio Add Symbol
TN Umapa EpYOAEi®V.

Avtd avoiyel to mhaicto Swodkoyov Symbol Browser ota opiotepd Tov eme€epynoTr] OYNUATIKOD
dwypaupotog (schematic editor), 6nwg @aiveton otnv Ewovo 11, ko 1o omoio amewovilel OAeC Tig
B1pAoONKeC KoL TO GLGTATIKA TOVG,.
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|S'_.rmbols +0& x

Categories

~10_Latch -
- LUT

- Latch

- Logic

- Memory

- Mux

- Shift_Register
- Shifter

m

1]

Symbols

—x¥nor9 -
- Xar3
- xord
- XQrs
- ¥OrG
- Xar?
- X0or8 '
- ¥0r9

Symbol Mame Filter

Orientation
Rotate 0 v

[ Symbol Info

Ewova 11: Symbol Browser

To TpdTO GVOTUTIKO TOL TTPEMEL VO, TOTODETNOETE GTO GYNUATIKO dtdypappe givar pa ToAn XOR tov
2-e16000v. T'o va emhé€ete 1o avtiotoryo cvuPforo, emrééte v Bipriobnkn (category) Logic kou émetta
emAEETE TO CLOTATIKO XOr2 amd T Alota cVUPOAWY, OTTmg eaivetal oty Ewdva 11. Metakiviote 1o movtikt
miow oto mapdbupo Tov daypdupatoc, otn Béon mwov embupeite va Ttomobetioete To cOUPOAO Kot KAVTE
KMK Yoo vo, Tomobetnoete 10 oviikeipevo. Oa mopatnprnoate 6Tl 0 Jdpopéag Exel oAAdEel yioo vo
OVATOPOGTNGEL TO GOUPOAO TNG XOr2.

21 cvvéyeln, TomobeToTe OO 2 TUAEG XOr2 610 S1dypappLo, Onmg eaivetal oty Ewkova 12.
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x
¥
U
i
=] E—x
Y
o XOR2
7
O
A B
6] =
7 XOR2
.
.
., D—E
XOR2

« M b "

[ even_par.sch™ alc Design Summary

Ewoévo 12: Toro0<tnon cvopforov 6to oynuatikd diaypoppa

Edv éyete kavel kamoto AdBog otV ToT00ETNON T®V GVOTOUTIKGV, UTOPEITE EDKOAN VO SLOYPAYETE 1 VO
LETAKIVIOETE TAL GLOTOTIKA. [0 va petakivioete éva GVoTOTIKO, EMAEETE TO Kol €MELTA GUPTE TO TOVTIKL
oty emBounty Béon. I va dwypdyete Evo cvotatikd, emiéEte kot énerta mathote To TANKTpo Delete, 1
Kavte de&i Khik kot emhéEte Delete.

To emdpevo Prpa eivor vo VAOTOMGETE TIG GLUVOEGELS TOL KLUKADNOTOG. Kdmoleg cuvdéoels kaiwdimv
GULVOEOLV TO GLUOTATIKA TOV SlOYPALIOTOS KOl KOTOEG GAAEC EMEKTEIVOVTOL KOl OQNVOVTOL EEKPELAOTEG
(hanging wires). T vo. evepyomotoete 10 gpyoreio daovvdeong (wiring tool), emiéére and 1o KLPiOG
uevov Add—Wire 1 kévte Kk oto sikovidio Add Wire otn undpa epyoleiov.

IMa va cuvdEceTe TOVG 0KPOdEKTES V0 TLAMY XOr2 (Tnv €£0d0 piog mOANG XOr pe TV €i6000 g
GAANG TOANG XOr), KAVTE KAMK 0TO évav aKpodEKTN (0TO TETPAY®VO (KPO TOV), GUPETE TO TOVTIKL Kol KOAVTE
KAK 670 d€0TEPO AKPOOEKT).

INo vo emexteivete T0 KOADI0 €vOC 0kpodékt (€16000V 1 €£660V), KAVTE KAMK 0TOV akpodéktr (010
TETPAYOVO GKPO TOV), GUPETE TO MOVTIKL KOl KAvTE SMAO KAIK 6TO onueio mov embvpeite vo TEpUATIOTEL TO
KoA®S0. Otav TEAEUDOETE Pe TNV KOAW®SI®GN, TOTNOTE TO0 TANKTPO ESC Yy vo amevepyomomcete 10
gpyareio Add Wire.

To endpevo Prjua eivar vo TpocHEécete ovouaTa GTIC GUVOEGEIS TOV KuKA®UOTOG. Emiééte amd to
kuping pevod Add—Net Name 7 kévte kKhk oto ewkovidio Add Net Name otn pndpo epyodeiov. ‘Enetta,
dMOTE KATAAANAL OVOLATO OTIG GUVOECELS TOV KUKAMMOTOS. [ va TpocBécete éva dvopa og o oHvoeoT,
TANKTPOAOYNHoTE TO OGvopa, oto edio Name tov mapabipov Add Net Name Options, tonobetiote to dpouéa
- IOV TAOPO anEKOVIEL TO OVOUA TOV KOAMSIOL - 6TO KOAMO0 Kot kdvte KAK. To didypappo pe to ovopota
TV KOAmdiov paivetor oty Ewkova 13.
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File Edit View Project Source Process Add

ep_out ar

D3 w e
options ~nex| &
04 Wet Name Opticns ¥
J
When you click on a branch: &
@) Name the branch
Name the branch's net
Fick up & name by clicking on 3
branch =
Fick up nomes of bus A
members by ciicking on a bus -
et N
o
Selected Bus Hame 7
O
Hame A
A

Display the name on the branch
where you dhck even If the
branch's net name is already
displzyed somewhers on the
branch

After naming the branch or net:
@' Keep the name
Increase the name
Decrease the name
Clear the name

Dtbraried = Symbols | i options [4]

Tools Window Layout Help

&)

»APREB AR AT LR e
e SN T
Ay \\
in /)
- ) A
\\ \ -
\ ] N, ep_out .
,tl / 7 )
7. S . .
XOR2
— ™ ™\, o .
) \\.“ \
J ’l ) /\Pﬁﬂﬂ_ﬂ_ﬁ_‘
- XOR2 -
even_par.sch™ : alz Design Summary :

Ewéva 13: Karlmdimon kar Tomo0£T1 o1 0VOPATOV 6TO GYNUOTIKO OLAYPUppa.

TomoBetnote input buffers otig €16660vg TOV KLKAGUOTOG mMAEyovtag v Katnyopia IO kot to
obuporo ibuf. Eneira tonobetnote output buffer oty £€0d0 tov KuKA®pOTOG EMAéyovTag TV Katnyopia 10
Kot to cvpuPoro obuf. Kooy, tomobetote I/O marker otic e16650v¢ kot Tig ££06800G TOL KLKAGUATOC. Oa
nopatnpioate 0t to Tpdypapua ECS ovopdlel tuyaio to I/0O marker. Kavte de&i khik og kabe 1/0 marker
kot emAéEte Rename Port yuo va aAldEete 1o 6vopa. To TeAKO S1AypapiLo TOV KUKAGUOUTOS VITOAOYIGUOD
Gptiog wotiag evog unvouatog 4-bit eaivetar otnv Ewova 14.

£25] 198 PIOJECE INVIHLON §IV:230) - AN LS LENSE =

[ Eile Edit View Project Source Process Add Jools Window Layout Help

12PN ¥ X |0 o
Options «o# x| [
]
Select Options ¥
When you dick on a branch: o
@) Select the entire branch P
Select the ine segment C
When you move an object: 2
@) "eep the connsctions to ather £
objects
Break the connections 1o other
cbjects
When you use the area sshect tool,
select the objects that:
@) Are endosed by the area
Tntersect the area

When you usa the area select tool,
select:

Objects including attribute
windows

Objects excluding attribute

)

Attributes windows only

[tibraried 2 symbols &4 options [4]

(IR RORCE

|

PWE|>ONO

= L,
L APEBARBBE D> P
: a_in .- —
L e \\J T : :
. S bin . Y . .
: XORz - : R
NS
AN ™, ep_out [~ —
.‘," ; . /4‘ . . ep
/ L -~ 0OBUF
XOR2 - - L
e T cin B ‘.\\.
U g )
[d : 7L T
. -“IBUF XOR2
even_par sch™ alt Design Summary

Ewova 14: Toro0étnon buffer ket I/O marker 6to oynpatuco dvaypoppa

Moic tedeudoete, anobnkevote kot kigiote To Tpodypoppa ECS.

4  Asgitoupyliki Trpooopoiwon (functional simulation)

H Aertovpyn mpocopoimon ekteAeitan Tpotod va yivel cvvBeon e oyediaong yio va, eraAndgdoet Ot
1N AOYIKN TOL KUKADUOTOG Eival 6moTh. AVTO EMITPENEL GE Eva oXed100TH Vo Bpel Kot va dopBdcel Tuyov
MaON ot oyediaon wpotov Eodéyel ypdvo ota. emdueva Pripata. To Project Navigator evompotdvel tov
npocouowwty Modelsim kot pog emtpénel va extelécovue TG mpocopolmoel; and to Project Navigator.
[Ipwv wpoywpnoeTe oTa TOPAKATO PALOTA Yo TNV EKTEAEOT TNG AEITOLPYIKEG TPOGOUOI®ONG eMPBePaidoTe
ot éyel Béoel cwotd v dadpoun) Tov Tpocouowwty Modelsim otig pvbuiceig tov ISE (Edit — Preferences)

ocvupova pe v Ewoéva 15.
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Category

Set the paths for the integrated tools you have installed.

1

- (Console

- HTML Browser
= ISE General
- Design Goals & Strategie Synplify:

Editars

Integrated Tools |

__ | Model Tech Simulator:

E Preferences - Integrated Tools Options u

| C:\modeltech_6.5b\win32\modelsim.exe

=]

Default ]

fens] |

Default ]

“ Process Completion Noti| £ A

- ISE Text Editor

- Language Templates

= RTL/Technology Viewers

- Calor Scheme

- New Object Colors
- Object Colors

- User Color Rules

£+ Schematic Editor

- Check

- Colors

- Device Families
- Layout

- Printing

- Sheet Sizes

= Cremmbnml CAidtar

111

|G |

Default ]

m

Precision:

=]

Default ]

PlanAhead:

| CXilinx\12.1\ISE_DS\PlanAhead\bin

fens] |

Default ]

ok J[ concel J[ appy ||

Ewéva 15: PvOpicsig Tov Aoyrepkov Xilinx I1SE ywe tov mposoporwtiy Modelsim

Help .l:i

IIpokeévoy va TPOCOUOIDGOVUE TN o)ediaoT, arotteitat Evo Tpdypappa dokung (test bench) ywa va
napdyel To. anapaitmrta gpedicpoto eloddov (input stimulus) oty oyediacn. Anuovpynote évo. véo anyaio
apyeio yw to testbench. Eite emdéEtre Project—New Source and 10 kupimg pevov gite ypnoyonomote Ty
oodvvaun dadikooio oto mapabvpo Processes for Current Source. To mp®dto amd To KovTid dtokdyov New
Source 0o gppavictel, OTmg eaivetar oty Ekova 16.

[ S| ]

Select Source Type

Select source type, file name and its location.

&% ChipScope Definition and Connectio =

[ Implementation Constraints File -

%] 1P (CORE Generator & Architecture V'

MEM File

[©) Schematic

[E) User Document

Verilog Module

[M] Verilog Test Fixture

VHDL Module

[ VHDL Library

[F] VHDL Package

B VHDLTestBench

¥ Embedded Processor -
}

File name:

| testbench

Location:

| D:\tutorial2

Ewova 16: New Sourc Dialog (1 amé 3)

Add to project
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EmiéEre VHDL Test Bench ywr va dnidocete 6tL dnpuovpyeite o povadoa doxiung (testbench)
Bacwopévn o yhowoca VHDL. Kotonv, dwote éva ovopo apyeiov ommg @aiveton otnv Ewdva 16. Agv
yperaletar vo aAlaete tn 0Béom tov apyeiov, m omoio Oa givol péco otov KATAAOYO TOL £Pyov TOL

onovpynoate tponyovuéves. Iatrote Next.

Associate Source

Select a source with which to associate the new source.

Ewova 17: New Sourc Dialog (2 amé 3)

To devtepo mhaicto dahdyov, mov eaivetal oty Ewoéva 17, cag (Nt vo tpocdiopicete pa povada
oxediaong pe v omoia Tpénel vo, cuoyetiotel to test bench. EmiéEre ) povada even_par émmg eoivetol

otV Ewodva 17 kot matrote Next.

;. o T

Summary

Project Mavigator will create a new skeleton source with the following specifications.

Add to Project: Yes

Source Directory: D:\tutorial2
Source Type: VHDL Test Bench
Source Name: testbench.vhd

Association: even_par

Ewova 18: New Source Dialog (3 amé 3)

To 1ehkd mhoico Swhdyov (Ewodva 18) mopéyer po mepilnyn tov mnyaiov apyeiov mov Oa
dnpovpynoel 1o Project Navigator Poaociopévo otic pvbuicelg coc. EAéyEte v mepidnym yu va
oryovpevteite 0Tt taupldlet pe v Ewdva 18. Edv oy, matote Back yio va dtopbmoete omotodnmote Adboc.
Awpopetikd, matiote Finish yio va oloxdnpdcete ™ dwdikacio. To véo mmyaio apysio Ba ovoi&et

AVTOUOTO GTOV EMEEEPYAGTI] KELEVOV.
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Ytov ene€epyooth KEWWEVOL, uepikég amd ) Pacikéc dopéc tov apyeiov testbench eivar nén ypapuévec.
Topoa, ecdyete v meptypaen tov testbench. Avtiypdyte ta mepieyopeva tov apyeiov, Omw¢ divovral
TOPOKATO:

-- VHDL Test Bench Created from source file even par.vhd -- 18:15:04 04/03/2007

-— Notes:

-- This testbench has been automatically generated using types std logic and

-- std logic vector for the ports of the unit under test. Xilinx recommends

-— that these types always be used for the top-level I/0 of a design in order

-- to guarantee that the testbench will bind correctly to the post-implementation

-- simulation model.

LIBRARY ieee;
USE ieee.std logic 1164.ALL;

USE ieee.numeric std.ALL;

ENTITY even par testbench vhd tb IS
END even par testbench vhd tb;

ARCHITECTURE behavior OF even par testbench vhd tb IS

COMPONENT even par

PORT (

IN std logic;

IN std logic;

IN std logic;

IN std logic;
ep : OUT std logic
)

END COMPONENT;

O Qo T o

SIGNAL a std logic;

SIGNAL b std logic;

SIGNAL c std logic;

SIGNAL d std logic;

SIGNAL ep : std logic;
BEGIN

uut: even par PORT MAP (

a => a,
b => b,
c => ¢,
d => d,
ep => ep

—-— *** Test Bench - User Defined Section ***
tb : PROCESS
BEGIN

-- All possible input combinations

20
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a <= "'0"'"; b<="'0"'"; ¢c<="'0"; d<="'0";
wait for 20 ns;
a<="'0'"; b<="'0"; ¢c<="'0"; d<="11";
wait for 20 ns;
a<="'0'"; b<="'0"; c<="1"; d<="10";
wait for 20 ns;
a<="'0'"; b<="'0"; c<="1"; d<="1";
wait for 20 ns;
a<="'0'"; b<="'1'"; ¢c<="'0'"; d<="10";
wait for 20 ns;
a<="'0'"; b<="'1'"; ¢c<="'0"; d<="11";
wait for 20 ns;
a<="'0'"; b<="1"; c<="1"; d<="10";
wait for 20 ns;
a<="'0'"; b<="1"; c<="1"; d<<="11";
wait for 20 ns;
a<="'l'"y b<="'0"'"; c<="'0"'"; d<="'0";
wait for 20 ns;
a<="'l'"y b<="'0"'"; c<="'0"'"; d<="1";
wait for 20 ns;
a<="'l'"y b<="'0"'"; c<="'1l"'";, d<="'0";
wait for 20 ns;
a<="'l'"y b<="'0"'"; c<="'1l"'", d<="1";
wait for 20 ns;
a<="'l'" b<="'l'"; c<="'0"'; d<="'0";
wait for 20 ns;
a<="'l'" b<="'l'"; c<="'0"'";, d<="1";
wait for 20 ns;
a<="'l'" b<="l'"; c<="'1l"'";, d<="'0";
wait for 20 ns;
a<="'l'" b<="l'"; c<="'1l"'";, d<="1";

wait; -- will wait forever
END PROCESS;

-— *** EFnd Test Bench - User Defined Section ***

END;

Xe autd 10 onueio, mpémel va katoAnéete pe éva mapdbupo mov poldlel pe avtd TOL PAIVETOL GTNV
Ewova 19. MoMg teleidoete, amodnkedote 10 apyeio kot kAeiote T0 mopabvpo.
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= ISE Project Navigator - DAtutorial2\tutorial
[E File Edit View Project Source Process Jools Window Layout Help
D3dd wo| = APRE,RIRE RS SR PPV
Design ~0ax g 1 /HDL Test Bench C Fil
View: | {fl} Implementation @ M Simulation 3 2
(3] [Behaviora | 3
4| Hierarchy 1 :
# tutorial2 &
5|7 O xc3s500e-41g320 7
i [i] even_par_testbench_vhd_tb - behavior (testbenchuhd) | g 3
af o
- 10 LIBRARY
o " 11 USE é4.RALL
12 USE i .ALL;
13
14 Y even _par testbench vhd tb IS
15 E _par_testbench_vhd_tb;
16
17 ARCHITECTURE behavieor OF even_par_testbench_vhd_tb IS
P | 22 o Fracesses Running 18
: 18 NENT even_par
| Processes: even_par_testbench_vhd_tb - behavior 20
“|& % ModelSim Simulator 21
: 22
= 23
24
25
26
27
28
29
30
ot | @3 pesign |3 Fies | [ Libraried 2 Symbols [ options |4 |1 even_parsch” T Design Summary B testbench.vhd [*]

Console +D&x
AINFO: Parsing VHDL file "D:/tutorialZ/testb
JINFO:Projec Parsing design hierarchy completed suc

5| Consale |Q) Errors | 1, Wernings | i _Findin Files Resuts
Ln8lColl VHDL

Ewova 19: Ohoxinpopévo Test Bench

Topa mov éyete Eva testbench oto épyo coag, umopeite vo ekteléceTe AELTOVPYIKT TPOGOUOIWOT 6T
oyxedlaon cag. Ov diepyacieg mpooopoinong cog emtpémovv va Tpéfete mpocopoimon ot oyedioon
ypnoonoldviag tov mpocouowwty Modelsim. T vo evtomicete Tig d1gpynciec TOL TPOGOUOIOTH
Modelsim, emlé€te to Simulation oto mapdBvpo Design. Katom, emdééte 1o €idog ¢ mpocopoimong
EMEKTEIVOVTOG TO EVOD akpIdg kKatm amd v emdoyn Simulation. Ot mapakdtm diepyaciec TpocopHoimoNg
etvar drabéoipec:

e  Simulate Behavioral Model. TIpocouoidvetl To poviéAo cuumrepiPopas Tov KukAduatog; étot apyilel 1
TPOCOoio™ TNng oyedioomng.

e Simulate Post-Translate VHDL Model. Tlpocopoudvel to poviého tov kvukAdpoatog (netlist) mov
TPOKVTTEL PeTd amd To 6Tddo TG vAoroinong NGDBuild.

e  Simulate Post-Map VHDL Model. TIpocouoidvetl to poviédo tov kukAopoatog (netlist) mov npoxdnret
UeTd amd 1o 6Tdd1o NG avTioToiyiong (mapping).

o  Simulate Post-Place & Route VHDL Model. TIpocopoudvel to poviédo tov kukAduatog (netlist) mwov
TPOKLATEL PETE 070 TO 6TAd10 TG TomobEnong (placement) kat g dpouordynong (routing).

Ipocoyn: Tnv tpdT Popd Tov Ba ektelécete Tpooopoinon npénel va ekteléoete v gvtolny Compile
HDL Simulation Libraries. T va to kévete avtd npénet vo emhé&ete to top onueio oto Simulation (test
omv Ewodva 20). Katdémy xdvte click oto + dimho and to Design Utilities kor exteléote v evioAn
Compile HDL Simulation Libraries 6mwg paivetar otnv Ewova 20.
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L 15 et Navigaor D530 - Dvestivestzsie - et L o - -]
[® File Edit View Project Source Process Jools Window Layout Help = &) %
eI R ICEIREY VY ¥ -1
Design “D&x & 1 -
wview: ) {8 implementation @) M Simulation 3 2
Benavioral 3
Hierarchy 2 -
5 -
db[ @ test2 6 -
o | & O xc3s200-411256 g 7 - on
= [4 even_par_testbench_vhd_tb - behavior (f 4 a - 3
a 2] uut - even_par (even_parsch) " 9 — i
| 10 LIBRARY
m s| 11 USE ieee.
12 USE i
13
14 ENTITY even par_testbench_vhd tb IS
15 EXND even_par_testbench vhd tb;
16
17 ARCHITECTURE behavior OF even_par_testbench_vhd_tb IS
18
19 COMPONENT even_par
2 u b 20 BORT (
#» | € Running: Compile Libraries 21 a: INs
= 22 b: IN
- | Mo single design module is selected. 23 c:IN s
%o Design Unilties 24 N
£ €2 Update All Schematic Files 25 + OUT
EABR & Compile HOL Simulation Libraries | 28
Regenerate All Cores 27 END COMPONENT;
28
23 SIGNAL a :
30 SIGNAL b :
31 SIGNAL c :
32 SIGNAL d :
33 SIGNAL ep : 8
34
35 BEGIN
36 =
« I v
I Stert | 53 Desgn |1 Fles | DUbraried 2 s-—E even_parsch T Design Summary (out of date) B testbench.vhd o
Console D8 x

> edk:block_plus_vl_10_b library compiled from 'C:\xilinx\12.1\ISE_DS\EDK/hw/XilinxProcessorlrLib/pcores/block_plus_vl_10_b/data/block plus v2_1_0.pao' -
> edk:block_plus_vl_10_b library compiled to 'C:\Xilinx\12.1\ISE_DS\ISE\mti_se\6.5b\nté4/edk/block_plus_vl_10_b'

|4 m

2] console | @ Errors | 1, warnings | ik Find in Files Results

Ewéva 20: Compile HDL Simulation Libraries

Ye outd 10 omnpelo, Ba ekTEAEGETE O AELTOLPYIKN) TPOGOUOIWOT YXPNOUOTOIdVTOS To Simulate
Behavioral Model oArd mpéner mpdta vo kabopicete Tig 1010t TEG TNG depyaciog mpocopoimong. Kavte de&i
KAk oto Simulate Behavioral Model, kou emié€te Process Properties. To mlaicio dwaAdyov Process
Properties gpoaviletal, 6mmg aivetar otnv Ewova 21.

r 5
E13 Process Properties - Simulation Properﬁe- ‘ M

Category

-~

Switch Name Property Name Value

Simulation Properties

: -dir Compiled Library Director imulat
- Display Properties P y y 1age>/<simulator> G

Ignore Pre-Compiled Library Warning Check D
Generate Verbose Library Compilation Messages

Use Custom Do File D

: Custom Do File
Use Automatic Do File =
Custom Compile File List m

Other VSIM Command Line Options
Other VLOG Command Line Options
Other VCOM Command Line Options

Simulation Run Time 1000ns

Simulation Resolution Default (1 ps) E| |
VHDL Syntax 93 =]
Use Explicit Declarations Only

Use Confiouration Name [ i

Property display level: [REiENE=5 ﬂ Display switch names Default

I ] ]|

Ewova 21: Simulation Process Properties

Edv dev gppaviotodv 6leg ot 1010tNTeg oL Qaivoviar oty Ewkova 21, pmopeite va TiG KATOGTAOETE
opatég og &€fc: Xto pevov Property display level, aliaéte v tun omd Standard oe Advanced.
Z1yovpevTeite 0TL 01 1310TNTEG £X0VV TIC TIUES TTOL Qaivovtat oty Ewova 21. Mo amd Tig TapapéTpous mov
UmopEl Vo GOG EVOLLPEPEL GE OVTO TO OTASIO €ival 0 YPOVOg ektéeong mpocopoinong (1000 ns); eivon
TEPLEoOTEPO Omd OTL Ypelaleate Yo va Tpé&et To testbench mov dnpovpynoate. [atmote OK.

INa va apyicete v wpocopoimon, kdvte dmAd-kAk oto Simulate Behavioral Model. To Modelsim
dnpovpyei évav Katdhoyo epyaciog, petaylottilel ta mnyaio apyeia, opTdvel T oyediaon, Kou extelel
v mpocopoimon yw tov kabopiopévo ypovo. Téooepa mapdbvupa tov Modelsim Ba eppavietovv. To
TPATO, KOl O OTUAVTIKO, givar 1 kKOpla kovoodra (transcript) tov Modelsim, wov @aiveton oty Ewdva 22.
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Avtd 10 TOPdOLPo egppavilel To UNVORATO OO TOV TPOGOUOIMTH. AVTA To Unvopato mepAaupdvouy
ONUELDGELS, TPOEIOOTOMNGELG, Kot AN, cuv omolodNTote pnvopa ££600v Tapaydel amd ™ oyedicon mov
TPOGOUOIDVETE.

™ ModelSim SE PLUS 655
File Edit View Compile Simulate Add Transcript Tools Layout Window Help
RT3 = S T % || wep R SEQRH| @4 e B o HHUBRA BPRBRE 11\"-!1\"5“ e Layout [8imulate v| ﬁ@qa‘ R-a;_q-_‘.‘;;;‘
e¥ 13 gasnan|Tammr |
|4 sim : 2 H el x| +a
" Instance Design unt_|Design unit type_[v [¥
=8 even_par_testbench... even_par_L... Architectwre + (I = Javen_par_testhench,_vhd_th/a
oM it even_par(b... Architecture + e
@ aven_par_L... Process +
M standard standard  Package
W W sdogc_uss =td_logic_1... Package + E “ feven_par_testbench_vhd_th/ep
W numeric_std numeric_std Package
N W veomponents veompanents Package
M texio tmtio Package +
W vital_timing wital_timing  Package +
I 8 Processes (Active)
| [¥imame [Type (fitered]
M
Il
|
| | i |
Ubrary| &3 sm A,
Transci =
# Lo
+
+
i b (bel or)§
+
#
#
+
+
+
+
# .main_pa: s.body.pw.wE
# .main_pa #.body . struct
# .main_pane.cbjects.interior.ca.body
fvsim 2>
[ Now: 1 us Deia: 0 s/ even_par_testbench_vhd_th

Ewéve 22: ModelSim Transcript Window

To devtepo mapabupo givar o mapdbvpo Sim, mov eaivetar otnv Ewdva 23. Avtd to mapdbvpo cag
emtpénel va avalntioete v epapyio tov testbench kot g oyedicong vad dokiun. TTig LEYALES LEPAPYIKES
GYEJAGELC, OVTO EIVOL TOAD YPTGILO.

™ ModelSim SE PLUS. .

File Edit View Compile Simulate Add Structure Tools Layout Window Help

1 EE B RO AT Hep NIEEEEIETY T 1039!:\':J':.iii!fﬁ@ﬂ‘ﬁ&mﬂ&“ 60K Layout [simalate - Egﬁg‘ ng;‘;;g‘
et 1k d]a > iG] qanaa|| T ymmrr o]

sim Hef1 X a1 Objects E]
" insiance Toesign unt_[pesign unit type_[v fiiame
=+l even_par_testbench. . even_par t.. Architecture + . 1 “ Jeven_per_testbench_vhd_tb/a

i even_par_t... Process + ) “ feven_par_testbench_vhd_tb/b

ot even_par(b... Architecture g - * Jeven_par_testbench_vhd_tb/c

W numeric_std numeric_std Package + g “ Jeven_par_testbench_vhd_tb/d

M standard standard Package - e g “ Jeven_par_testbench_vhd_th/ep

W std_logic_1164 std_logic_1... Package

W textio testio Package

M vcomponents weomgonents Package

W vital_timing wital_timing  Package

| Type (filtered) State

< 1
0 Ubrary | &4 sm .

Tran t E

.body. struct
ody

MHow: 1us Delta: 0 sim:/evan_per_testbench_vhd_tb

Ewéva 23: Sim Window

To 1pito Tapabupo givon To Tapdabvpo objects, mov paivetor oty Ewdva 24. Avtd 1o mapdbupo deiyvel
T GNUOTO. TOV LEPOVG TNG GYEdiaoNG oV €xete emAééel oto mapdbupo Structure.
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4 ModelSim SE PLUS ‘

Eile Edit View Compile Simulate Add Stiucture Tgols Layout Window Help
B2l 2 (A E D | Help R SEQA| @4 = EF| 100 p=fELE
][ i sakanl T ymmr ]

£asim 9 <l §a objeas -+ & x M wave = *

% || Lorout [STmalare | Eggg‘ ng;‘;}r‘

._-:m:m@m?anmma“ werd 1

 instance >[Design unt_|Design unit type |
=l even_par_testbench... even_par_t... Architecture 3  feven_par_testbench_vhd_tb/a
1 even_par_L... Process el * feven_par_testbench_vhd_tb/b
S even_par(b... Architecture * feven_par_testbench_vhd_tb/c
M numeric_std numenic_std Package K 4 “ feven_par_testhench_vhd_th/d
M standard smndard  Package E i “ feven_par_testbench_vhd_tb/ep
M std_logic_1164 =td_logic_1... Package
o teto tmtio Package
M voomponents eomponents Package
M vital_timing wital_timing  Package
[Type (fiered)
E N Cursor 1
o Y — =
A Transaript o

MNow: 1us Dehta; 0 sm;/even_par_testbench_vhd_th

Ewova 24: Objects Window

To tétapto ko terevtaio mopdbvpo eivar o0 mapdbvpo wave, to omoio ypnolwonolEital Yo va
AMEIKOVIGEL TIC KLUOTOROPPES oV Tpocopotdvovtat. To Project Navigator mpooféter avtopato ola ta
onpato Tov VYAl emumédov cyediaong oto mapdbvpo wave, ommg eaiveror oty Ewova 25. TIpodcheta
onuoto anewkoviCovtal oto mapdbupo signals avdroye pe tnv doun mov Bo emhé€ete oto mapdbvpo
structure.

9 ModelSim SE PLUS ‘

Eile Edit View Comj imulate Add Transcript Tgols Layout Window Help

T rECIL SR || e (SRR gt s B 0o AUBH MPEBE DR[|
L e R [[>rim][seaan] gmms |
& sim 4 x| §a objeas
e “Toesgn st [oesgn i ope [, [lvame

% || Lorout [STmalare | Eggg‘ ng;‘;}r‘

42 ] wave

-+l even_par_testbench... even_par L. Architecture  + “ fewen_par_testbench_vhd_th/a
T even_par_L... Process + 3 “ fewen_par_testbench_vhd_th/b
o even_parh... rchtecre. + [N “ fewen_par_testbench_vhd_th/c
M numeric_std numeric_sid Package o - o “ feven_par_testbench_vhd_tb/d
M standard sandard  Package + e " “ feven_par_testbench _vhd_th/ep
W std_logic_1164 std_Jagic_1... Package
M tedio ttio Package +
M veompanents veompanents Package +

M vital_timing wital_timing  Package +

Ll |
£ Processes (Aciive) —————
[¥iname [Type (fittered)

Cursor 1 | 1000.095 ns

-cs.body. struct
¥

MNow: 1us Dehta; 0 sm;/even_par_testbench_vhd_th

Ewéva 25: Wave Window

Yrdpyovv 600 Pooikéc pébodot yia to mpochécete onuata oto mapdbvupo wave. Mropeite vo ta
petoeépete and to mopadupo signals (ue drag and drop), 1| va ta emié€ete oto mapdBvpo signals kor éretta
va emié€ete Add—to Wave—Selected Signals. Edv ypnowonomoete avtiv m 6gbtepn te)viky, Oo deite
OTL VIGPYOVV EMTAEOV O10OEGIIES EMAOYEC.
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Otav mpocBétete ta véa onuota oto Tapdbvpo wave, Bo TapatnprioeTe OTL Ol KULUTOLOPPEG OeV
eppaviCovtol avtopata. Avtd eivor enedn to Modelsim dev katéypaye ta dedouéve TPOGOUOImETNS Yo
avtd ta onuata. EE opiopon, o Modelsim kotoypdeet dedopéva. LOVO yio. T0. GNLLOTO TOV EXOVV TPooTedel
o10 mapdBupo wave pwv 1 katd T didpKeln TG Ttpocopoinong. Emopévag, 6tav mpootifevtal véa onjpota
010 TapdBvpo Wave, 1 Tpocopoinon Tpénet vo EavaEekivioet Kat vo emavaAneBel yia 1o emBountd ypovikod
dtdomua. T va Eovagekvnoel 1 Tpocopoinon, kavte KAk oto Restart Simulation. Tote epavileton T0
mhaiclo dtuAddyov Restart; anid matiote Restart.

O mpocopowwtg Modelsim mapéyet v wavomTo g omofNKeLoNG TOV KOTAAGYOL ONUATOV GTO
mopabvpo wave. Avtd pmopel va givar onuavtikd otav mpoctifevtol véa onuota M epebicpota, kot 1
npocopoinon Eavaéekiva. Xto mopabvpo wave, emdééte apyeio File—Save Format. Apov Eavalekivioete
(o Tpocopoimon, propeite va emréEete File—Load Format oto mopdBupo wave yio va exovapipete ™
Mota onudTov.

5 ZuvBeon tng oxediaong (design synthesis)

Me o Asrtovpyikd cmotn meptypagn g oxediaong oe VHDL, 1o emdpevo Prpa etvar va
YPNOWOTOINGETE €va epyaieio ovvOeon g (synthesis tool) yio vo LETACYNUOTICETE TNV TEPTYPOPN GOC GE LI,
Mota cvvdéoemv (netlist). Mo Aiota cuvdécewmv (netlist) givat o GYNUATIKN GVOTOPAGTOGT TOL UTOPEL Vo
dwPaoctel and avtopate epyoieio. e autiv Vv katnyopia, o ypnopomomcovpe €va gpydieio mov
ovopdleton XST, to omoio givan evompatopévo otov Project Navigator kot pmopet vo otoyevoet pévo FPGA
ovokevég Xilinx.

Emé&re to even_par oto tab Implemantation tov napadbpov Design. Katdmy, kavie Smhd-kAMk o1
dadwkooio Synthesize - XST oto mapdbvpo Processes: even_par. To Project Navigator 6o cuvbécel
oyediaon kot Oa eppavicel TAnpoeopiec oto Tapdbvpo Console. Xav evnuepmTikny onueinon, eivat duvotod
va aALGEeTe TIg emloYEg ohvBeon TPoToh va cuvBécete T oyediaon kdvovtag de&l KAk oto Synthesize—
XST ko énetra emdéyovtog Process Properties. ' avtdv tov 0dnyd ekpadnong, aproTe Tig TPOETLEYUEVES
emhoyég (default settings).

Agv mpémel va deite kovéva Adbog oto mapdbvpo Console. Evtovtolg, apénel mdvta va dwPalete to
apyeio log, To omoio givor dwabéoipo eqv kavete dei click oto Synthesize — XST kot emihéEete TNV evioln
View Text Report. Edv dev kotolafaivete £va GUYKEKPIUEVO VDO, UTOPEITE VO YAEETE GTNV 16TOGEAIDA
vroompiéng g Xilinx. ['a Adyovg chykpiong, akorovdel Eva detyua apyeiov log.

Release 12.1 - xst M.53d (nto64)

Copyright (c) 1995-2010 Xilinx, Inc. All rights reserved.
--> Parameter TMPDIR set to xst/projnav.tmp

Total REAL time to Xst completion: 0.00 secs

Total CPU time to Xst completion: 0.10 secs

--> Parameter xsthdpdir set to xst
Total REAL time to Xst completion: 0.00 secs
Total CPU time to Xst completion: 0.10 secs

--> Reading design: even par.prj
TABLE OF CONTENTS
1) Synthesis Options Summary

2) HDL Compilation

3) Design Hierarchy Analysis
4) HDL Analysis

5) HDL Synthesis

5.1) HDL Synthesis Report
6) Advanced HDL Synthesis
6.1) Advanced HDL Synthesis Report
7) Low Level Synthesis
8) Partition Report
9) Final Report
9.1) Device utilization summary
9.2) Partition Resource Summary
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9.3) TIMING REPORT

* Synthesis Options Summary *

—-——— Source Parameters
Input File Name
Input Format

Ignore Synthesis Constraint File

-—-—-- Target Parameters
Output File Name

Output Format

Target Device

---- Source Options

Top Module Name

Automatic FSM Extraction
FSM Encoding Algorithm

Safe Implementation

FSM Style

RAM Extraction

RAM Style

ROM Extraction

Mux Style

Decoder Extraction

Priority Encoder Extraction
Shift Register Extraction
Logical Shifter Extraction
XOR Collapsing

ROM Style

Mux Extraction

Resource Sharing
Asynchronous To Synchronous
Multiplier Style

Automatic Register Balancing
---- Target Options

Add IO Buffers

Global Maximum Fanout

Add Generic Clock Buffer (BUFG)

Register Duplication
Slice Packing

Optimize Instantiated Primitives

Use Clock Enable

Use Synchronous Set

Use Synchronous Reset
Pack IO Registers into IOBs
Equivalent register Removal
--—- General Options
Optimization Goal
Optimization Effort
Library Search Order
Keep Hierarchy

Netlist Hierarchy

RTL Output

Global Optimization

Read Cores

Write Timing Constraints
Cross Clock Analysis
Hierarchy Separator

Bus Delimiter

Case Specifier

Slice Utilization Ratio
BRAM Utilization Ratio

"even par.prj"
mixed
NO

"even par"
NGC
xc3s500e-4-£fg320

even par
YES
Auto
No
lut
Yes
Auto
Yes
Auto
YES
YES
YES
YES
YES
Auto
YES
YES
NO
auto
No

YES
500
24
YES
YES
NO
Yes
Yes
Yes
auto
YES

Speed

1

even par.lso
NO
as_optimized
Yes
AllClockNets
YES

NO

NO

/

<>

maintain

100

100
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Verilog 2001 : YES

Auto BRAM Packing : NO

Slice Utilization Ratio Delta : 5

* HDL Compilation *

Compiling vhdl file "D:/tutorial2/even par.vhf" in Library work.
Entity <even par> compiled.
Entity <even par> (Architecture <BEHAVIORAL>) compiled.

* Design Hierarchy Analysis *

Analyzing hierarchy for entity <even par> in library <work> (architecture
<BEHAVIORAL>) .

* HDL Analysis *

Analyzing Entity <even par> in library <work> (Architecture <BEHAVIORAL>).

Set user-defined property "IBUF DELAY VALUE = 0" for instance <XLXI 7> in
unit <even par>.

Set user-defined property "IFD DELAY VALUE = AUTO" for instance <XLXI 7> in
unit <even par>.

Set user-defined property "IOSTANDARD = DEFAULT" for instance <XLXI 7> in
unit <even par>.

Set user-defined property "IBUF DELAY VALUE = 0" for instance <XLXI 9> in
unit <even par>.

Set user-defined property "IFD DELAY VALUE = AUTO" for instance <XLXI 9> in
unit <even par>.

Set user-defined property "IOSTANDARD = DEFAULT" for instance <XLXI 9> in
unit <even par>.

Set user-defined property "IBUF DELAY VALUE = 0" for instance <XLXI 10> in
unit <even par>.

Set user-defined property "IFD DELAY VALUE = AUTO" for instance <XLXI 10>
in unit <even par>.

Set user-defined property "IOSTANDARD = DEFAULT" for instance <XLXI 10> in
unit <even par>.

Set user-defined property "DRIVE = 12" for instance <XLXI 11> in unit
<even par>. a

Set user-defined property "IOSTANDARD = DEFAULT" for instance <XLXI 11> in
unit <even par>.

Set user-defined property "SLEW = SLOW" for instance <XLXI 11> in unit
<even par>.

Set user-defined property "IBUF DELAY VALUE = 0" for instance <XLXI 12> in
unit <even par>.

Set user-defined property "IFD DELAY VALUE = AUTO" for instance <XLXI 12>
in unit <even par>.

Set user-defined property "IOSTANDARD = DEFAULT" for instance <XLXI 12> in

unit <even par>.
Entity <even par> analyzed. Unit <even par> generated.

* HDL Synthesis *

Performing bidirectional port resolution...
Synthesizing Unit <even par>.

Related source file is "D:/tutorial2/even par.vhf".
Unit <even par> synthesized.

HDL Synthesis Report
Found no macro
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* Advanced HDL Synthesis *

Advanced HDL Synthesis Report
Found no macro

* Low Level Synthesis *

Optimizing unit <even par>

Mapping all equations...

Building and optimizing final netlist

Found area constraint ratio of 100 (+ 5) on block even par, actual ratio is 0.
Final Macro Processing

Final Register Report
Found no macro

* Partition Report *

Partition Implementation Status

* Final Report *

Final Results

RTL Top Level Output File Name : even _par.ngr
Top Level Output File Name : even_par
Output Format : NGC
Optimization Goal : Speed
Keep Hierarchy : NO
Design Statistics

# IOs : 5

Cell Usage

# BELS 3

# XOR2 3

# I0 Buffers 5

# IBUF 4

# OBUF 1

Device utilization summary:

Selected Device : 3s500efg320-4

Number of Slices: 0 out of 4656 0%
Number of IOs: 5
Number of bonded IOBs: 5 out of 232 2%

TIMING REPORT

NOTE: THESE TIMING NUMBERS ARE ONLY A SYNTHESIS ESTIMATE.
FOR ACCURATE TIMING INFORMATION PLEASE REFER TO THE TRACE REPORT
GENERATED AFTER PLACE-and-ROUTE.

Clock Information:
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No clock signals found in this design

Asynchronous Control Signals Information:

No asynchronous control signals found in this design

Timing Summary:

Speed Grade: -4
Minimum period: No path found
Minimum input arrival time before clock: No path found
Maximum output required time after clock: No path found
Maximum combinational path delay: 7.158ns

Timing Detail:

All values displayed in nanoseconds (ns)

Timing constraint: Default path analysis
Total number of paths / destination ports: 4 / 1

Delay: 7.158ns (Levels of Logic = 4)

Source: d (PAD)

Destination: ep (PAD)

Data Path: d to ep

Gate Net

Cell:in->out fanout Delay Delay Logical Name (Net Name)
IBUF:I->0 1 1.218 0.420 XLXI 10 (d_in)
XOR2:I0->0 1 0.704 0.420 XLXI_Z (XLXN_Z)
XOR2:10->0 1 0.704 0.420 XLXI 3 (ep_out)
OBUF:I->0 3.272 XLXI 11 (ep)
Total 7.158ns (5.898ns logic, 1.260ns route)

(82.4% logic, 17.6% route)

Total REAL time to Xst completion: 5.00 secs
Total CPU time to Xst completion: 5.19 secs

-——>

Total memory usage is 270368 kilobytes
Number of errors : 0 ( 0 filtered)
Number of warnings : 0 ( 0 filtered)
Number of infos : 0 ( 0 filtered)

Awpalovtag v avagopd eivar évag KaAOC TPOTOG VO AVOKOADWETE TOLOVE TUTTOVS (KOl TOGOVG)
TOPOVG TNG CLOKELNG YPNOLomoince 10 gpyareio ocvvleong. Mmopeite emiong va ovoKoAOWeTe GAAL
mpoPAnuata pe avtdv Tov Tpomo. o mopdderypa, dv SUMGTOCETE OTL 1] CLUYKEKPIUEVT] TEPTYPUPY] TNG
oyediaong odfynoe ot ypnon evog flip-flop, extdc and tovg mivokeg avalimong (LUTS) kat tovg I/O
buffers, mapdro mov 1 GLVAPTNON TOV KVKADUATOG EIVOL GUVIVAGTIKT, TPENEL VO EMGTPEYETE OTN oYediooN
kot v avalntioete Tt mye otpaPd. o avtd 10 Adyo, mpémel va €xeTe Mo €1KOVA TOV VAIKOV 7OV
nwpooTabeite Vo dNUIOVPYNCETE OTAV YPAPETE TNV TEPLYPOUPN TOV KUKADUATOC GOG. XE OVTO TO OTUEIo,
npémet vo éxete éva Tphovo onuadt (V) dimha ot Sroducasio Synthesize—XST.

Ipocoyn: To exopevo Pripo apénel va tpaypatoron0si 610 Ap®dTO MOPddELypo Tov tutorial ko agov
&yete kaver ovvheon To top design.

Enexteivetar to pevod Synthesize — XST kau ektedéote v evrodn View RTL Schematic. 1o mapdbupo
ov Ba cag eppoviotei emhéEte Start with a schematic of top level block. To ISE 6a cog supavioet to RTL
oyNUaTKo yioo Ty oyediaon coc. Katomv enavardferte to idwa frnota yio va spgavicete to Technology
Schematic (View Technology Schematic). Ta amotélecpa tov 600 evioddv mapovoidletar oty Ewkova 26
omov otV mpdn mepintwon (a) mapovordletor to RTL Schematic pe 11 €16680v¢ kot 1 €060V TOL
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KUKAGUOTOG, eV otny devtepn nepintmon (B) mapovoidletor to Technology Schematic pe v aviiotoiyion
¢ ovvdptnong oe éva Look Up Table (LTU) tov FPGA. Kdavovtog oo click mévm oto Lutd avoiyel éva
véo mhaiclo Stohoyov (Ewodvo 27) omd To omoio umopovpe vo, dodue to oynuoatikd (tig moreg Tov
KUKADUATOG), TNV GLvApTNGN, Tov mivako aAnbeiog kol to xapt Karnaugh yw to ovykekpipuévo LUT.
Télog otnv Ewkova 26 (y) mapovotdletol To amotéAesHo Kot TV V0 HOPPOV GYNUaTikov, eav to top design
NG oYEdiaoMG Hog ival oYNUATIKNG avorapdotaons, Onwoe akplPdg cuufaivel Kot Pe TO TOPAdELy e, TOV
tutorial 2.

even_par:1

Mxor_ep1

Mxor_ep1

even_par

(a) (B) ]

Ewova 26: (o) RTL Schematic View, (B) Technology Schematic View, (y) Arotéheopa kar TOV 600 pope®V €4y
7o top design givar oympatiking popeig.

LUT4_6996

INTT = 6996

Schematic | Equation TruthTable Karnaugh Map

" | ]
= *"lﬁﬁbﬂﬁ?ﬂf

oK [ Help

Ewdéve 27: Look Up Table Dialog Box

6 YAomroinon Tng oxediaong (design implementation)

H viomoinon g oyedioong eivanr n akorovBio yeyovdtmv mov peTo@pAlel T AloTo cUVIEGE®V TNG
oyedlaong mov €xete NON ovvbéoer (synthesized design netlist) oe €va apyeio TpoypoppaTIGHOL Yo TN
ovokevn FPGA. H meprypaon tov kxuklopatdc cog, mov £xete cuvbicel topa, €yl évav apldud Bvpmv
(ports) oto vynAdTepo emimedo (top level). Ta epyodeio vAomoinong (implementation tools) mpémel va
yvopilouv nog Bo avabécovv Tic BVpeg 610 VYNAGTEPO Emimedo Tng oYedlOONG O0G GTOVG (PUGLKOVG
axpodékteg (pins) tov FPGA, ot omoiol cuvdéovtan pe dtdpopovg moépovg ¢ mhakétag Spartan-3E Starter
Kit. Edv dev opioete pntéc avabioelg, ta epyoleia o opicovy tuyaia Tovg akpodéktec yia coc. [Ipopavag,
avTod elvon pia Kokn 10€a apov ot Tuyaisg avabéoels Ba eivan AavBaouévec.

To vynmAdtepo eninedo ¢ oyedioong Tov mapadeiypatog £xel 4 Bupeg e1oddov (a, b, ¢, d), kot o BHpa
e€odov (ep). Apa, Béhovpe va égovue 4 draxomteg, SWO, SWI1, SW2 kaw SW3, mov cuvdéovial pe Tig
gloooove. Emumhéov, 0éhovpe v €£odo vo ocuvdéetor pe po. evoektikny Avyvia (LED) étor dote va
umopove va v Toapatnpioovue — to LDO eivat katdAAnio yio avtdv Tov okomd.
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Edv embBewpioete v mdve mAgupd g TAakétag Spartan-3E Starter Kit, o tapatmprioete 6t oxedov
KG0e TOPOG £xel GYOMACTEL [1E KATO10 KeIEVO Tov Tpocdiopilet pe molovg akpodéktes tov FPGA cuvdéetar.
Avtég o1 mAinpoopieg eivor emiong dtabéciueg oTov 0d1yYo yprong thg mhokétog (Spartan-3E Starter Kit User
Guide). IIpoonabnote va mpocdiopicete mowol akpodékteg tov FPGA ypnopomoodvran yia ta SWO, SW1,
SW2, SW3 kot LDO, ko eAéyEte émetta to amoTteAEGHLATA GG UE AVTE TOV TOPOLGIALOVTOL TAPOKAT®:

e SWO0 — FPGA Pin N17
e SWI1 — FPGA Pin H18
e SW2—- FPGAPInL14
e SW3 — FPGAPIn L13
e LDO— FPGAPInC11

"Eyete topa apketég TANPOQOpPIES Yo VL SNUIOVPYHGETE OUTO TOL OVOLALETOL OPYEID TEPLOPIGUDY TOL
xpnot (user constraint file), 1 UCF. Avtd to apyeio mepiéyel toug meplopiopovg g oxediaong mov dgv
kaBopiocate omv meprypaery VHDL, 6nwg ov mepopiopoi Béong tov akpodektdv (pin location) kot
amodoong tng oxedioong (design performance). Eivor Bolikd va tapacyebovv oe éva UCF mapd oty VHDL
meptypapn. o mopdadetypa, edv kdvete €va AABo¢ oTic avabioels TmV aKpPOdEKTOV, dgv ypeldleTal va
EMOTPEYETE KO VO ENAVOCVVOESETE TO KOKAMLA GOC.

Mmnopeite vo mpocbBécete éva UCF ot0 épyo ypnopomowdvrag Tnv 10l Sodikacio Tov
YPMCLOTOGATE Y10, TNV TPOcONKN TG oyYediaong kot Tov testbench. Anpovpynote éva véo mnyaio apyeio:
eméEte Project—New Source amd to xvpimg pevod. To mpdto amd ta kovtid daddyov New Source Oa
eneaviotel, onmg eaiveral oty Ewdva 28.

Select Source Type

Select source type, file name and its location.
BMM File -
&% ChipScope Definition and Connectig| |
[l Implementation Constraints File

% P (CORE Generator & Architecture V
MEM File File name:
[#] Schematic even_paruci
[=] User Document
Verilog Module

[¥] Verilog Test Fixture
VHDL Module

[y VHDL Library

[F] VHDL Package

[ VHDL Test Bench
4| il Add to project

Ewéva 28: New Source Wizard (1 amo6 2)

Location:

D:\tutorial2

Emié€re Implementation Constraints File yio va dnidoete 611 Béhete vo, dnpovpynoete éva. apyeio
nepopopdv. Katodmy, ddote éva ovopo apyeiov 6mmg ¢aivetar otnv Ewova 28. Agv ypedleton va
aAraEete v Kabopiopévn Béom, 1 omoia givarl péca GTOV KOTAAOYO TOL £PYOL TOL EYETE ONUIOVPYNOEL.
[Tatote Next.
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i

= . ] L 3 .
@ :lew Source leard‘ . -
Summary

Project Navigator will create a new skeleton source with the following specifications.
Add to Project: Yes

Source Directory: D:\tutorial2

Source Type: Implementation Constraints File

Source Name: even_par.ucf

Association: even_par

== oo ) Covet |

Ewévo 29: New Source Wizard (2 amé 2)

To telkd mhaioto doddyov (Ewova 29) mopéyetl pa mepidnyn tov apyeiov mov to Project Navigator
0o onovpynoet Pacicpévo otig pubuicelc cag. Awpdote TV TEPIANYN Yo va olyovpevteite 0Tl Toupldlet
ue v Ewova 29. Edv 6y, motiote Back kot d10pBdote omoadnmote AdOn. Awapopetikd, motiote Finish
Y10 VoL OLOKANPAOGETE TNV SlodKacia.

To User Constraints File (UCF) eivar éva apyeio keypuévov oto omoio umopel Gueco va ypdyel o
YPNOTNG HECHD TOL EVOMUOTOUEVOL Keevoypdeov tov ISE. Emiong, évag dAlog gukolog TpOTOG Yio. TNV
ene&epyooio Tov apyeiov UCF givar pe v Bonbeta 300 ypapikdv epyodeiov, tov Constraint Editor kot tov
PlanAhead™. Xpnowomoidvrag to PlanAhead givar Suvatév va kévovpe Tic aviototyieg tov /0O Pins tov
FPGA pe ta onuata tg oyediaong pag. To PlanAhead eivor éva apketd 1oxvpd epyareio pe mOAAEG
duvartortnteg ahdd Ba ypnotponmomcovpe HOVO ol LUKPT Hepidd TV SVVATOTATOV TOV GE ALTOV TOV 00NYO
expadnong.

E;I aesl: - et Dergn -_lsvn_uw:am_n_mu\wizm- PlanAhead 121 e

B #| o HOEG M

Metlist Design - xc3s2007256-4

Metfist & Physical Cans..| & Timing Const..| i Clock Regions
Praperties s Oa x
L

W Package * @ Device x
¥o Ports

A Hame Dir Neg Df Pair  Ste Bank OSW  DrweStength  SlewType  Pull Type
z Al ports

| [ Scalar ports

- 1/0 Ports 5 Fackage Fins

Tel Con

#

5 Tdl Console | ) Reports

Ewéva 30: PlanAhead Software
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To va Eekwvnoovpe to PlanAhead emiléyovpe to even_par (even_par.sch) omd to tab Implementation
tov pevov Design. Emekteivovue to pevod User Constraints matdvrag to + dimha Tov kot emAéyovpue v
evtoAn I/O Pin Planning (PlanAhead) — Post-Synthesis. Onwg napatnprcote vadpyst kot 1 emhoyn 1/0O Pin
Planning (PlanAhead) — Pre-Synthesis. Eivol mpotiudtepo vo ypnowonoteite v emioyn Post-Synthesis,
dedopévou 0T peTd TNV ovvBeon mapéyetol TepLocoTepn TANpogopia yio ta I/O tov kabe design mov éyete
dnuovpynoet. H Ewéva 30 mapovcidlet to mpdypaupe PlanAhead.

>0 pevov I/O Ports emekteivete v emhoyn Scalar Ports kdtw amd to All Ports. e avto to onueio o
npénel va PAETETE TIG TEOGEPIS €160d0V6 (a, b, €, d) kot ) pia £€0do (ep) tng oxediaong cac. EmhéEte pia
TPOG pio TI¢ £16080V¢ Kot Tig €£080VG TG oYedinonc oag kal Tpaypatonotote drag and drop oto avtictoryo
pin tov Package Tool.

a — FPGA Pin N17
e b — FPGAPin H18
e ¢ — FPGAPInL14
e d— FPGAPInL13
e ep— FPGAPInCl11

KXeivovtog amobnkedote tig aAlayés cog amd to pevov File—Save Project kot kleiote to gpyaleio
PlanAhead. Emotpéyte oto Project Navigator, emlé€te to apyeio even_par.ucf kot ektedéote v VIO
Edit Constraints (Text) dote va emaAn0edoETE TIC OVTIGTOLYIES TOV OKPOIEKTOV TOV UOMG KAvaTE. g aUTO
10 onpeio mpénel va deite T0 TOPOKAT®:

# PlanAhead Generated physical constraints

NET "a" LOC = N17;
NET "b" LOC = H18;
NET "c" LOC = L14;

NET "d" LOC = L13;
NET "ep" LOC = Cl1;

Tdhpa mov €yete €va apyeio TEPLOPICUDY GTO EPYO GOG, UTOPEITE VO VAOTOWOETE T oYediaon. Emiééte
10 even_par oto mapdbvpo Design. Katomv, kdavte dumho-khik ot diepyacio Implement Design o710
mopabvpo Processes: even_par. To Project Navigator 0o vAomomoer 1t oyediaon kot Oo gueovicet
TANpoopicc oto mopabvpo Console. Zav evnuepwtiky onueimon, gival dvvatd va aAldEeTe TIC EmAOYEC
vAomoinong kavovtog de&i KAk oto Implement Design ko énerra emihéyovtag Process Properties. T avtdv
TOV 001Y0 ekUdONGoNC, EVTONTOIS, APNGTE TIG EMAOYES GTIG TPOETAEYUEVEG pLOUIGELC TOVG.

Agv mpémel va deite kavéva Aabog oto mapabuvpo Console. Evtovtolg, npénel mavta va dapdalete ta
tpia apyeia log, Ta omoia ivon dtoubéoua kavovtoag de&i click mévm ota Translate, Map, kot Place and Route
Kot ekteddvtag v evtoln View Text Report. Eav dev katalofaivete éva cuykekpyévo punvoua, Yaste
6TV 16T0GEAIS0 Voo TApPIENG g Xilinx. e ontd To onueio, mpémet vo Exete éva mphovo onuadt (V) Sima
ot diepyacio Implement Design.

Enexteivetan v diepyacio Implement Design kou katdmy v diepyacio Place and Route. Exteléote
mv depyacio View/Edit Routed Design (FPGA Editor). ®a cag avoifer o FPGA Editor péco and tov omoio
umopeite va deite v vhomoinon oag oto FPGA. Xpouatiote ta a, b, ¢, d, ep, ep_out amd v emroyn
Hilited kot xévte zoom oto kdkkivo onueio 1o omoio kor amoteAei éva slice tov FPGA Ewoédva 31().
Kévovtag oumho click oto slice BAénete trv viomoinon Tov component ep_out oto FPGA cdugova pe v
Eucova 31(B).
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()
Ewova 31 (o) Routed Design, (B) Component ep_out

7 XpoviKi Trpooopoiwon (timing simulation)

AoV ohoKANp®OGETE T LT TG VAOTOINGNG, UTOPEITE VO TPOGOUODGETE TAAL TG oYediocT cag —
oUTH TN QOPJ, YPNCILOTOIDOVTOS U0 OVOTapdoTacT) dopNg tng oxediaong cag mov €xet yivel cuvbeon, €xet
tomoBetnOei, kot dpoporoyndel (synthesized, placed and routed design) kot emiong mepiEyel mAnpopopieg
kaBvoTtépnong g xewpdtepng mepintmong (worst-case delay information). H 18éa eivan va mpocopouncete
N 6YedlaeN 0aG, OTMG AVTN LAOTOLEITOL PLGIKE 6T cuokevn FPGA.

Ot d1001KaGIEC TPOCOUOIMONG GOG EMTPEMOVY VO EKTEAEGETE TNV TPOCOUOIMON TNG GYESINONG GO
ypnowomoldviag to Modelsim. o vo evtomticete Tig dadikacieg Tov mpocopoiwt Modelsim, ond Tto
nopdBupo Design emdéére to pevov Simulation kou evepyomomote v emhoyn Post-Route axpiBodg kdtm
amd to Simulation. Kotomy, kévte KAk oto + dimha oto otoreio Modelsim Simulator oto moapdbvpo
Processes: even_par_testbench_vhd_th — behavior (testbench.vhd) yw va 1o enekteivete. @a exteléoete pia
XPOVIKN Tpocopoiman ypnotporoldvrag to Simulate Post-Place & Route VHDL Model oAAd npémer mpmta
va kafopicete TG WOOTNTES TNG JAOIKAGING TG TPOGOUOIMONG, OTMG AKPPOS KAVATE Yo Tr AEITOVPYIKY
apocouoinon. Ag&l kuk oto Simulate Post-Place & Route VHDL Model, kot emioyn tov Process
Properties. To miaicio dwwddyov Process Properties eugaviCetal, omwg ¢aivetar otnv Ewdva 32.
Y1yovpevteite 0Tt 01 1010TNTEG EYOVV TIG TIHES TOL oivovTot oty Euwova 32. ITatote OK.
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B3 Process Properties - Simulation Properties @
Lategory Switch Name Property Name Value
Simulation Properties -dir Compiled Library Directory age >/ <simulator= =

Display Properties

) . . Ignore Pre-Compiled Library Warning Check |:|
Simulation Model Properties G i Verb b c lation M
XPower Analyzer Properties enerate Ver| osej ibrary Compilation Messages
Use Custom Do File |:|
| Custom Do File
Use Automatic Da File
Delay Values To Be Read from SDF Setup Time

Other VSIM Command Line Options
Other VLOG Command Line Options
Other VCOM Command Line Options

Simulation Run Time 1000ns
Simulation Resolution Default (1 ps) E|
L VHDL Syntax a3
Use Explicit Declarations Only
| Log All Signals In Simulation |:|
ModelSim Post-Par UUT Instance Name uut I
Generate SAIF File for Power Optimization/Estimation |:|
SAIJF File Name wer_time_sim.saif L.

Property display level: Advanced B Display switch names Default

Ewove 32: Simulation Process Properties

I vo apyicete v mpocouoimomn, kavte dimhd KAk oto Simulate Post-Place & Route VHDL Model.
To Modelsim onpuovpyet évav katdroyo epyaciog, petoylmttiletl o anyaio apyeio, poptdvel T oyedioon,
Kot ekterel v mpocopoinon ywa tov Kabopisuévo ypdvo. O mpocopolmtig Ba tpélet, ko Ba deite ta
amoteléouata Onwg mpv. Oo dgite OTL TO. OMOTEAECUATO OLPEPOVY OO OUTH TNG AELTOVPYIKNG
npocopoinong. Edav efetdoete 10 mapdboupo Wave, Oa dgite 611 vdpyel po ypovikn kabvotépnon otnyv
dudoon TV TIAOV and Tig £16660vg oty £€£0d0 Tov KuKA®patoc. H axpipng kabvotépnon eEaptdtor and
™ ovokevn mov ypnowonoteite (FPGA device), v tomoBétnon (placement), tn dpopordynon (routing),
Ko TN oyediaon cog (design).

Xe avto 10 onueio, giote €rowol va mpoypopuatioete to FPGA pe ™ oyediaon coc. H miakéra
Spartan-3E Starter Kit pmopel va mpoypappatiotel pe dvo dwpopetikég peBodove. H mpodn eivor va
apoypappotiotel to FPGA pe éva usb xaiddio (download cable). H @AAn eivar vo. mpoypappotiotel n
ovokev) PROM pe 1o ush kaimdio (download cable), kot énerta va £xovpe v PROM va npoypappariet
10 FPGA. Kat ot 00 péfodot kahdmtovtot oty emOpevn EvOTNTa.

8 nMpoypappartiopdg Ttou FPGA (FPGA programming)

[poypappatitovrag to FPGA katevfeiov pe 1o Kakddio etvor Evag BoAkog tpodmog yio va SoKIpaoTel
o oyediaon. Avty n pébodog eivor ypnown otav Béhete va dokiudoete ypiyopa kdati, N av dgv glote
olyovpot 6Tt N oyediacn cag sivar telkn. o mopdaderypa, oe ovtd T0 onueio eiote apketd PEPatot 4Tl TO
KoK WA oag eivar cwotd. Eviovtolg, npémnetl va kotavonoeete 6Tt To ouvOeTa KUKA®UOTO GTTAVIo HOVAEDOVY
pe v Tpatn dokn. Eva amd ta peydho mieovektuota twv FPGAs évavtt tov ASICs givar 0Tt 10 k06T0G
OV TTANPAOVETE €AV €YETE KAvel AAOOC 6TV TPpDTN SOKIUN Eivor EAAYLGTO.

To mpadTo Prna sivar vo dnuiovpynoete éva apyeio mpoypaupaticpod yoo 1o FPGA. EmiiéEte 1o
even_par oto mapabvpo Design pe evepyomompévo to Implementation. Xto mapdBbvpo Processes: even_par,
kavte de&i-khik oto Generate Programming File énerta emAiéEte Process Properties. To mhaicio dtohoyov
Process Properties epoaviletatl. EmAéEte v etikéta Configuration Options, 6mw¢ paivetor otnv Ewova 33.
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Lategory Switch Name Property Name Value |
)“gs:?irga:rg‘gzsrgptions -g ConfigRate: Configuration Rate Default (6) E|
- Startup Options -g CclkPin: Configuration Clk (Configuration Pins) Pull Up EI
Readback Options -g MOPin: Configuration Pin MO Pull Up EI
-g M1Pin: Configuration Pin M1 Pull Up EI
-g M2Pin: Configuration Pin M2 Pull Up E|
-g ProgPin: Configuration Pin Program Pull Up E|
-g DonePin: Configuration Pin Done Pull Up EI
-g HswapenPin: Configuration Pin HSWAPEN Pull Up EI
-g TckPin: JTAG Pin TCK Pull Up E|
-g TdiPin: JTAG Pin TDI Pull Up EI
-g TdoPin: JTAG Pin TDO Pull Up EI
-g TmsPin: JTAG Pin TMS Pull Up EI
st [T -
-g UserlD: UserlD Code (8 Digit Hexadecimal) OxFFFFFFFF
-g DCMShutdown: | Reset DCM if SHUTDOWN & AGHIGH performed I:‘
-g DClUpdateMode: DCI Update Mode As Required EI
Property display level: Advanced |z| Display switch names
[ oK J [ Cancel I [ Apply ] l Help ]

Ewéva 33: Programming File Properties (Configuration Options)

AAMGETE v emhoyn Unused 10B Pins e Float. Ot dAeg puBuiceilg mpénet 10n va givatl 606Ttég, 0ALG
otyovpevteite 6t Tapdlovv pe v Ewova 33. Enewta, emhéte Ty etikéta Startup Options, 0nmg eoivetot
otV Ewova 34.

1§ Process Properties - Startup Option: M

b
Category Switch Name Property Name Value

- General Options -g StartUpClk: | FPGA Start-Up Clock ITAG Clock M

- Configuration Options

- Startup Options -g DonePipe: | Enable Internal Done Pipe D
- Readback Options -g DOME_cycle: Done (Output Events) Default (4)
-g GTS_cycle: | Enable Qutputs (Output Events) Default (5)

-g GWE_cycle: | Release Write Enable (Output Events) Default (6)

-g LCK_cycle:  'Wait for DLL Lock (Output Events) Default (NoWait)
-g Match_cycle: Wait for DCI Match (Output Events) | Auto

-g DriveDone: | Drive Done Pin High D

=]

Property display level: |Advanced EI Display switch names Default

[ oK H Cancel H Apply ][ Help ]

Ewova 34: Prog}amming File Properties (Startup Options)

AMaEre v emhoyny FPGA Start-Up Clock og JTAG Clock. Ot dAAeg pubuicelg mpémet oM vo givor
omoTéG, OAAG otyovpevteite 01t tarpdlovv pe v Ewodva 34. Tlatmiote OK yu va amofnkedoete Tig
pvopuicelg.

EmBefordote 611 TOo even_par eivar emdeypévo. ‘Eneita, kdvte simAd-kKhik oty dwdikoacio Generate
Programming File oto mopdBupo Processes: even par. To Project Navigator 6o mapdyst évo apyeio
Tpoypappatiopod Kot Oa gppaviost TAnpoeopicg oto mapdbvpo Console.

IIpw cvveyioete, mpémet va, £xete dabioipa Ty Thakéta Spartan-3E Starter Kit, v tpogodooia, kot
TO KOAMO0 TPOYPOUUOTIOHOD. LUVIESTE TO KOAMOO TPOYypopuaticpod oty usb 6vpa tov PC mov
ypnowonoteite. EAéyEre av o draxhadwtpeg (jumpers) J30 g mhakétog Spartan-3E sivotl tomoBetnuévol
omotd cuppava pe v Ewova 35 dote o mpoypappaticpdc vo tpayuatorondei uéom tov JTAG.
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Configuration Mode Jumper Settings (Header J30)
Select between three on-board configuration sourcas

DONE Pin LED PROG_B Push Button Switch
Lights up when FPGA sucoassfully configured  Prass and release to restart configuration

oo 64 Macrocell Xilinx XC2C64A CoolRunner CPLD
4 Mbit Xilinx Platform Flash PROM Controller upper address lines in BPI mode and

Configuration storage for Master Serial mode Platform Flash chip select {User programmable)

Ewéva 35: TomoO&tnon jumper g avantoElokig TAAKETOG

INo va katePdoete (mpoypappaticete) To apyeio mpoypoppaticpod otn cvokevn FPGA, kdvte dumhod
click oto Configure Target Device. Avto Oa poptmcet o npdypappa ISE IMPACT ce dAdo mapdbvpo. Tnv
TPOTN Qopd mov Oo extelécete avTN TNV €vioAn Bo AdPete €va uMVopo OTMG OWTO TOL EOIVETOL GTNV
Ewodva 36 oyetia pe tov kabopiopd tov iIMPACT apygiov.

JA No IMPACT project file exists. Click OK to open iMPACT. You will

~ then need to define a configuration chain, designate which
device in that chain is the target device, and then save the
IMPACT project file. Once this step is completed, subseguent runs
of the 'Configure Target Device' process can program the target
device without needing to open the IMPACT GUL

Ewova 36: Mijvopa oyxetika pe to iMPACT apygio

Katomy 0o epoaviotei oty 006vn cog éva véo gpyaleio, To IMPACT 6mwg @aivetor oty Ewova 37
70 0T010 o0 eEMTPEMEL VAL Tpoypappotioste To FPGA.
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Eile Edit View Operations Output Debug Window Help

D3ie [=olew
iMPACT Flows 08 x
&3 Boundary Scan
~[2) SystemACE
“[2] Create PROM File (PROM File...

Console

Active mode is BS

< (i

[El console |@ Errors | 1\ Warnings

Ewova 37: Epyaleio mpoypoppotiopod iMPACT

Kavte duthé click oto boundary Scan xat éneita de&i click oto Right Click to add Device or Initialize
JTAG chain ka1 dmote Vv gvtoAn Initialize Chain.

‘Emeita, mpémer va oag {nmmbovv 1pia apyeio. o 1o mpdto apyeio (Ewodva 38), emiéére 1o
even_par.bit mov dnpovpynoate pe ) Sadikacio vAoroinong. Avtd gival 1o apyeio TPOYPUUUATIGHOD TOV

FPGA.

File

Look in: | | D:\test2

Fle oo iE@EE

W& My Computer
h Andreas

FEFFEFFEE

_ngo

_XMmsgs
ipcore_dir
iseconfig

netgen
planAhead_run_1
work
xInx_auto_0 xdb
xst

B even_parbit

File name: |euen_par.bil

Files of type: |AII Design Files (*.bit *.rbt *.nky *.isc *.bsd)

Ewéva 38: Emioyi 01) apyeiov Tpoypappaticpod Tov FPGA
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TI'o to devtepo apyeio (Ewova 39), cag (nteite éva opyeio mpoypoppoticpod g PROM. Agv
mpoypappatifoope v PROM avtiv t otiyur, emopévag emhééte Bypass omwg axpifdg kol 610 Tpito
TA0iG10 S1oHAdYOV.

Assign New Configuration Fil

Look in: | D:i\test2 (CIC I+ I E

W& My Computer
|3 Andreas

I _ngo

| _xmsgs

I Ipcore_dir

I iseconfig

! netgen

| planAhead_run_1
I work

I xlnx_auto_0_xdb
Lo xst

File name:

Files of type: |All Design Files (*.mcs *.isc *.bsd) IZ| e
nce|

Ewévo 39: Hapdka\un 10V apyeiov Tpoypoppaticpov g PROM
2nueiwon.: Eav dev cag (nmbovv oe awtd 10 onueio ta dVo apyeia, oyvonoTe TO Kol GUVEXIOTE LE TO.
nopakdto Prpata. Maiiov, tpdkerton yio bug tov mpoypdppatog iMPACT.

210 téh0g TNg Sradikaciog Aappavetat Eva mAaiclo dloddyov Omwg avtd mov eaiveratl otnyv Ewova 40.

operties - Device 1 Programming Properties (——

Category

=iBoundary-Scan

Device 1 ( FPGA xc3s500e ) Property Name

~ Device 2 ( PROM xcf04s ) Verify

- Device 3 ( CPLD2 xc2c64a ) _D-

Pulse PROG

H Cancel ” Apply ” Help

Ewéva 40: Tehkég pvOpicerg mpoypappotiopod Tov FPGA

Y& avtd to onueio, eiote €tootl va mpoypappaticete 10 FPGA. Edv éyxete kdvel kdmowo AdOog,
umopeite va. 010p0dGETE TIG AVADEGELG 0O E TN ¥PNCIUOTOINGT TNE TEYVIKNG oV amelkoviletol atnv Ewdva
41.
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- - .
| % ISE IMPACT (M.53d) - [Bou (=l =
:@ File Edit View Operations Output Debug Window Help E@E
DPE[¥bbXxnnm%: #[= T FR
iMPACT Flows L=R-

‘2 Boundary Scan
- [2 SystemACE
[ Create PROM File (PROM File... || TD!

| Program

s"::: Get Device ID
TWO————  Get Device Signature/Usercode
One Step SVF

One Step XSVF

Add SPI/BPI Flash...

Assign New Configuration File...

Set Programming Properties...

iMPACT Processes o0 x

Available Operations are: SenlFres Rt

=» Program
= Get Device ID Launch File Assignment Wizard
=» Get Device Signature/Usercode Set Target Device
= Read Device Status
= One Step SVF
= One Step XSVF
B Boundary Scan (1|
Console =15
J)INFO:iMPACT:501 - '1': Added Device xc3s500e successfully. -

=
4 11 13
Console |@ Errors [ 1\ wamnings |

‘Cunﬁguratiun |Platfmm Cable USB |6 MHz ’— usb-hs J
Ewéva 41: Evorhoxtuc pé0odog avddeons Tov apyeiov TpoypuupaTiopnov

IMa vo dopBdcete o avabeon apyeiov, 1 vo, kavete Tig apyikéc avabécelg eav o iIMPACT dgv cag
TPOTPEYEL QLTOHOTO Ylo. TO. apyeia, emAééte To ekovido Tov FPGA oto mapdabvupo iIMPACT. Kavte de&i
KAk ko emdélre Assign New Configuration File. Oa cag {nmnet éva apyeio omwg @aivetor otnv Ewdva
38. Mnopeite va enavaAidfete ovtny v dodikaciao pe o wkoviolo g PROM, kot Oa cag {nBet éva ddro
apyeio 6mwg eaivetar otnv Eucova 39.

Téhog, Bo @Bdoete oto onueio mov @aivetor otv Ewodva 42. To iMPACT eivor étoyo va
apoypappatioet 1o FPGA. EmAéEre 10 ewkovidio tov FPGA oto mapdBupo Kot Emetta ypnoLponoote o
de&l Kouumi TOv TOVTIKIOD Y10 VO EVEPYOTIOUNGETE TO PEVOD Ko EMAEETE TNV emiAoyn Program.

T nse s ==

| File E View Operations Qutput Debug Window Help [=]=]x]

DPExobxuntx: #[20[ s

IMPACT Flows 08 x

|| &-%2 Boundary Scan

- [2) SystemACE i ] i

[l Create PROM File (PROM File... | ' [ —— ——
Get Device ID

Do Get Device Signature/Usercade

One Step SVF

One Step XSVF

Add SPI/BPI Flash.
Assign New Configuration File...

<08 X
IMPACT Frocesses Set Programming Properties..

Available Operations are: Set Erase Properties...

=> Program
=» Get Device ID Launch File Assignment Wizard
= Get Device Signature/Usercode Set Target Device

= Read Device Status
= One Step SVF
= One Step XSVF

% Boundary Scan [=]]
Console “+08 X
J)INFO:iMPACT:501 - '1': Added Device xc3s500e successfully. -

=

tl [ b

Console |@ Errors | 1\ Warnings

Configuration |Platform Cable USB |6 MHz F usb-hs !
Ewéva 42: Program device

"Evag deiktng mpoddov Oa eppavictel. MOAG 0 Tpoypappaticpoc oAokAnpmbel, to Tpodypappa Bo cog
EVILEPDOEL EAV O TPOYPUUUOTICUOC TETVUYE N améTuye. Edv o mpoypappotiopds Exel amotiyel, enaveléyEte
TIC OLVOEOELS TOV KOA®OIOY cog, T ovvdeon Tpogodociag Kot mpoonabnote Eavd. Edv cuvveyicel va
amoTVYYavel, {ntnote tn Ponbeia Tov KabnynTy.
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Topa, propeite va dokpdoete ) oyediaon cag oto vAKO. Evtoniote toug dtokdnteg SWO-SW3 oty
TAOKETO, Kol €£€TAOTE TO KOKAOUG co¢ dokiudlovtag tovg 16 mhovode cuvovacHobg TOV TIUOV TOV
drakomtav kot mapatnpmvtag to LDO. To khxlopo cog copmepipépetol 0nmg avapévete; Edav oyt {ntote
m Ponbeia tov kabnynt. Edv Aertovpyel cwotd, eiote €toor va dokipudoere v dAAN pébodo
npoypoppaticpov. Byeite and 1o mpdypappa iMPACT (dev yperdletar va odoete). Mnv omocuvoEceTe o
KOADOLO0 TPOPOSOGING KO TPOYPUUUOATIGIOV.

9 nMpoypappariopds Tng PROM (PROM programming)

H aA\n pébodog eivan va mpoypappaticete tnv PROM pe 1o kaAaddo, kot vo €xete v PROM va
npoypappatilel to FPGA. Tomkd, npoypoappatilovpe v PROM 6tav Bempodpe 6Tt 10 kOKA®UA pog givan
EVIEADS 6moTo. Apdtov mpoypappaticovpe v PROM, kdbe @opd mov avafovpe tv tpopodocio, To
FPGA 6o goptdver avtdpato to apyeio mpoypoppaticpod ond v PROM. Aedtov mpoypappatiotel M
PROM, dev amarteitonl koAdO10 TpoypapoTIGHOD.

Emnekteivete ) dadikooio. Configure Target Device kdvovtag KMk 610 + dimha 6€ avTHV, Kot EETa
Kavte mho-kKMK ot dwdikacio Generate Target PROM/ACE File. Avto Oa poptdoet mdht to mpdypoppio
iIMPACT. And 1o uevod iMPACT Flows extedéote v evioAr] Create PROM File. @a epgpaviotei n Ewova
43 6mov oto TpdTo Pua emdéyete o Xilink Flash/PROM. 1o devtepo Prine emdéyete tn pviun Flash g
TAQTQOPUOC, OTOV oTNV TepinTmon g mhakétag Spartan-3E sivar n Xcf04s. Tto tpito kau tehevtaio Prjpa
divete évo Ovopa Yo To apyeio Tpoypappaticpov g rom (test2 ot mepintwon pog) kot opilete tov THmO
TOV apyeiov (MCS TNV TTEPITTOON LOG) KOl OAOKANPDVETE TNV dlodIKaGia.

1 PROM File Formatter ! B __ w =X

Step 1. Select Storage Target

Storage Device Type :

Xilinx Flash/PROM
= Nen-Volatile FPGA
Spartan3AN
= SPIFlash
Configure Single FPGA
Configure MultiBoot FPGA
(= BPI Flash
Configure Single FPGA
Configure MultiBoot FPGA
Configure from Paralleled PROMs
Generic Parallel PROM

Step 2. Add Storage Device(s)

PROM Family Platform Flash E

M 7]

[hdd Storage Devicel [iemwe Storage De'vicz]

Device (bits) xcf04s

xcfOds

[4M]

(=)

Step 3.

Enter Data

eneral File Detz

Checksum Fil...

FF

Value

Output File N... |teat21

Output File L...

D:\test2/

Flash/PROM File Property

File Format

Add Nen-Configuration Data o

Files

Value
MCS

]

] Auto Select PROM

Description:

In this step, you will enter information to assist in setting up and generating a PROM file for the targeted storage device and mode. &

* Checksum Fill value: When data is insufficient to fill the entire memory of a PROM, the value specified here is used to calculate the checksum of
the unused portions. -

oK H Cancel H Help

Ewévo 43: Bijpata kaBopropod apysiov tpoypappoticpod Tng PROM

Otov cag {nmbei 10 véo apyeio, emrééte to apyeio even par.bit, to omoio &ivar T0 1610 7OV
ypnoonomcate tpv. Apov mpochétete 1o apyeio even par.bit, to iIMPACT 6a cag potioet edv Béhete va
npocéoete ka1 GAAO apyeio oyedioong ota dedopévo e PROM. IMoammote NO. Ouunbdeite o611
TPOTYOVUEVMG, KOTO TN ONUIOVPYIO TOV OPYEIOL TPOYPUUUATIONOD, Bécate TV emiAoyn poloyidv Startup
Clock og JTAG Clock. Avt n pvBuion amorteitar 6tav mpoypappotilovpe to FPGA katevbeiov amd 1o
KoA®O0, 0AAG Yoo Tov mpoypoppatiopd s PROM mpémer va ypnoworomndei n pvbuion CCLK. To
iIMPACT «dvel avtiv v aAloyn vy oag yopic va ypewaletar vo Eavatpéete tn dudkacio Generate
Programming File. To tehkd omotéheoua mapovordletor oty Ewova 44. Téhog eKtehéote TNV EVIOAN
Generate File an6 to pevod IMPACT Processes. Av 6Aa égovv mdet Kodd Ba AdPete to pvopo « Generate
Succeeded ”.
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————
¢ ISE iIMPACT (M.53d) - D

test2\test2.ipf - [PROM File Formatter: Xilinx Flash/PROM]

File Edit View Operations Qutput Debug Window Help EE"E
RECIEEE TS
IMPACT Flows +08 % B
| -
‘2 Boundary Scan o 0x0000 0000
-[2) SystemACE
~[2) Create PROM File (PROM File...
even_parbit
= xc3s5008 T
3 % even_par.bit
2| -
IMPACT Pracesses +08 X b
. - 2|3
Available Operations are: )
= Generate File.. =
0x0007 FFFF o
< | ] »
B Boundary Scan (%] |@ PROM File Formatter ] |
Console 08 x
END of Report -

override chain at index 0.
overriding chain at index 0.
'1': Loading file 'D:/test2/even par.bit'
AINFO:iMPACT - Elapsed time = 1 sec.
done.
AJINFO:iMPACT:2257 — Startup Clock has been changed to 'Cclk' in the bitstream stored in memory,
but the original bitstream file remains unchanged.
Dumping bit file D:/test2/even par_ cclktemp.bit...
UJINFO:iMPACT:501 — '1': Added Device xc3s500e successfully.

Add one device.454b9%

‘ il S
Console ‘0 Errors |_B Warnings

[PROM File Generation |Target Xilinx PROM |2,270,208 Bits used |File: test2 in Location: Ditest2v/ | |

Ewoévo 44: Tehké amotédespo dnpovpyiag apysiov yro tny PROM

Emotpéyte oty emhoyn Boundary Scan kavte de&i click oto xcf04s ka1 exteléote v gviodn Assign
New Configuration File 6nwg @aiveror otn Ewova 45. Apuéownc petd 0a coag {ntnoei vo. opicete tnv RPOM.
Opiote v Xcf04s 6mmg paivetar oty Ewdva 46.

DEH/YoEXxEunk: s B0 ,N
iMPACT Flows 08 x
|| & &2 Boundary Scan
1 [2) systemACE ‘ E‘“’“’E
-[2) Create PROM File (PROM File... -
Program
xc35500e xcfl Yerify
i E
D even_par bit test2: Erase
Blank Check
iIMPACT Processes ~O& X% Readback...
Available Operations are: - Get Device ID
= P"’Q”"‘ B Get Device Checksum
=> Verify 2 -
= Erase Get Device Signature/Usercode
= Blank Check One Step SVF
-
= Dasdhack One Step XSVF
« 1 3 i’ Boundary Scan e
Console Assign New Configuration eO8 x
G)INFO:iMPACT:501 — '1': Added Device xc3s500e ¢ SetProgramming Properties.. -
Set Erase Properties.
uadd one device.454b%INFO:iMPACT - Current time Launch File Assignment Wizard 5 1
Total configuration bit size = 2270208 bits. Set Target Device
Total configuration byte size = 283776 bytes.
0x45480 (28377¢) bytes loaded up from 0x0
Using user-specified prom size of 512K
Writing file "D:\test2\test2.mcs".
Writing file "D:\test2\testZ.prm".
writing file "D:\test2\test2.sig".
Writing file "D:\test2\test2.cfi".
<« T »
Console Errors | A\ Warnings
No Cable Connection |No File Open |— ’— ’— 4

Ewéva 45: AvaBeon véov apyeiov Tpoypoppaticpod sty PROM
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@ Select Device Part Name ‘

Select PROM

Part Name:

I
| = == o

Ewéva 46: Opropég Tomov Tng PROM

IIpwv extedéoete v evtoAn Program mpémel va aAld&ete v tomoBétnom tov PpoyukKukAoTipov
(jumper) J30 tng Thakétac aeov PEPata TV anocuvdicete amd TV TpoPodocia. Avatpééte oty Ewdva 35
v va Bpeite ta jumper J30 g TAakéTag, 0oV TPEREL VO, TPOcHEGETE Kal Ta VITOAOUTA dVO jJUMPEr doTe Vo
TPOYLOTOTONGETE TOV TPOypappaticpnd tov FPGA péowm tg PROM. Tpogodotiote ek’ véov v
avortvélokn mhakéto. At to IMPACT natfote dgi click naveo otmv PROM (xcf04s) kot ekteléote v
evtoAn Set Programming Properties 6nwg @aivetar oty Ewodva 47. "Eva véo mopdbupo Ba avoi&el o onoio
0o cag {ntoet va kabopicete Tig puBpicels mpoypappaticpod g PROM. Opiote Tig emAoyéc Tov Ommg
paivovtor otnv Ewova 48. H televtaio emioyn opilel v duvatdmra mpoypappoticpod tov FPGA péowm
g PROM «ai givat ko 0 Adyog yio. tov omoio aAldEape o jUmper e TAaKETC Lag.

R File it View Operations Output Debug Window Help =
@ File Edit Vi 0 i (0] Deb! Wind Hel, ][
DPE £« DEXEnNUX! ¥ 2O LN
iMPACT Flows +08 x
2% Boundary Scan SR
[2] SystemACE E b "I B e |
[2) Create PROM File (PROM File... D M = Program
Verify
xc3s500e xcfl Ems2
even_par bit new,
™ Blank Check
I iMPACT Processes +08 x Readback...
Available Operations are: = Get Device ID
=» Program ‘E‘ Get Device Checksum
= Verify I Get Device Signature/Usercode
= Brase One Step SVF
=> Blank Check
=& Dasdharl T One Step XSVF
4 1 » @ Boundary 5|
L Assign New Configuration File...
I Console = = 08X
= = Set Programming Properties... }-
U)INFO:iMPACT:501 - '2': Added Device xcfl4s su N -
| Set Erase Properties...
| j j Launch File Assignment Wizard
| '2': Loading file 'D:/test2/new.mcs' ... )
Set Target Device
done.
()INFO:iMPACT - Failed to open file: —- File ? --, replace with 'bypss'.

G)INFO:iMPACT:1777 —
Reading C:/Xilinx/12.1/ISE_DS/ISE/xbr/data/xc2céda.bsd...
UJINFO:iMPACT:501 - '3': Added Device xc2c64a successfully.

Active mode is BS ‘E‘

< | 1" r I
Console ‘e Errors |_ﬁ Warnings

No Cable Connection |No File Open

— —
L — —

Ewéva 47: Opropédg mapapétpov tpoypappoticpod T PROM

Onwg axpdg kot mpv kavte de&i click navo oto device g prom kot ekteléote v gvroln Program.
‘Evag deiktng mpoddov Oa gppavietel. MOMC 0 mpoypapuuatiopods olokinpwbei, to mpodypaupa 0o cog
EVILEPMOEL EAV O TPOYPULULATIGUOC TETVYE 1| améTuye. Edv 0 Tpoypappatiopoc el amotoyel, enaveléyEte
TIG OUVOECEI TOV KOA®MII®MV GOg, Tr GUVOESN NG TPOPOSOCING, Kol TOVG PPoyLVKLUKAMTAPEG — Kol
npoorabnote Eavd. Edv amotiyet Eava, {nthote ) Ponbdeta tov kabnyntr.

Topa, pnopeite TaAL va dokiudoete To KOKA®UG cag. Byeite amd to npoypaupa iMPACT (dev ypetdletor va
omoeTe). ATOGLVOESTE TO KOAMDOO TPOYPUUUOTIGHOD amd TNV TAOKETO. ATOGUVOESTE TNV TPOPOSOGia,
TEPIUEVETE PEPIKO OEVTEPOAETTA, Kol ETELTO. GVVOEGTE TTOAL TNV TPoPodoacio. To FPGA mpémel va poptdaoet
avtopato ™ oyedioon amd v PROM. INa va eléyEete dt1 Aettovpyel cwotd, epapuocte toug 16 mbavoidc
GUVOLOCHOVG TOV TIHOV Tev dwkorttdv SWO0-SW3  napammpoviog to LDO. To xdxlopd oog
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SLUTEPLPEPETUL OTTMG avapévete; Eqv oy, (nmote T Ponbeia tov kabnyntr. Edv Aeitovpyel cwotd, Exete

0AOKANPAOCEL LE EMLTVYIO TOV 00N YO EKPAONONG.

?3- Device Programming Properties - Device 2 Programming Properties — - S
3 . —
i

Category

ér-éB'_oundary—Scan
Device 1 ( FPGA xc35500€ ) Property Name Value

¥ Device 2 ( PROM xcfO4s ) Verify

* Device 3 ( CPLD2 xc2c64a )
Erase The Entire Device
Read Protect
PROM/CoolRunner-1I Usercode (8 Hex Digits)
Load FPGA

Ewova 48: Iapaperpor wpoypappaticpov tng PROM

45



