2To ponyoUEVO elxape SnULoupynoel Eva project (inverter.xise) oto ISE yia tnv kapta tou epyactnpiov (Spartan 3
XC3S400 FT256 -4 ) o€ éva ¢pakeho (C:\Ergasies\Syndyastika\inverter). MpocBOéoape To oXNUATIKO EVOC avaotpodEa
(inverter.sch) kat emiBewprioape 1o functional model (inverter.vhf). Mpoxwprioape o AeltoupyLlki Mpocouoiwaon Tou
KUKAWMATOC Kol armoOnkevoape to anotédeopa (inverter.wcfg) omwc kat cuvoAlkad Tto project. OAa Ta mopamavw
apxeia Bplokovtal oto PpakeAo Tou project kal prmopoU e va Ta avoiéoupe pe To KatdAAnAo ekteAéotpo Xilinx
npoypappa (mou Bpilokovtatl otnv tonoBeoia tn¢ eykataotaonc, iy otnv C:\Xilinx\14.7\ISE_DS\ISE\bin\nt64). MNa
napadelypa TpEYOVTAC To isimgui.exe UmopoUpE va avoiéoupe to inverter.wcfg...

i [ m y )x 1.00us | v EQ_E' {4 Re-launch

50 ns

inp, outp avtiotoyouv ota 10 markers kat xIxn_1, xIxn_2 ota 10 buffers mou elonyape kot eival anapaitnta yia
petenerta dtadkaoieg (rmy synthesis)

Me SUTAO KALK OTO inverter.xise eKKIVOULLE TO amoBnKeVUEVO project...



Programmable Logic Design Quick Start Handbook (Xilinx Aug 2003)

_
I PLD Design flow - Schematic Capture
ﬁ

Defn: A software program that allows designers to
graphically describe a circuit.

@ entry (Snuioupyia oynuaTIkou
i DiaypdppaToes yia To Aoyiko Kikhwpa) 1§

HDL model (T1.%. ypawke KdiKa g8
VHDL) (apyeia .sch ) .vhd)

Assign Package Pins (ToTroBéTnon Twv
EITOOWVIEEOBWV O akideg Tou Xilinx

. Design flow is identical
FPGA chip) (opyeia .ucf)

to standard logic design

except I/O buffers are
defined - consider
the design within

the PLD as a mini
PCB!

- However this PCB
can be changed time and time

-

3. Add I/O buffers 4. Generate netlist

again quickly and easily

Karépaopa Tou programming file otrnv
NAEKTROVIKI] TIAGKETQ, TTPOYPAPUATIONO.
Tou FPGA chip kai AeToupyia 1o
TIPAYHATIKD UNKO



besign Fiow Design Specification
Specification \ N etll St

ibraries

Defn: A gate-level text file representation of a circuit.

e s -55—pp-a0 ® Graphical description
/ i._’_|=._ o —J»aR ® Created by humans
Dap———1 & SR s ® For reading by humans

design schematic

s S

ﬁ Component ANDZ G1; ® Text file
Component OR2 G2;
C tDF1 G3; .
el C @ Output of schematic capture
Net N1: &, G2:a, G, ® PC friendly
Met MZ: B, GZ2:h, G1.a;
Net N3: C, G1:b; P
AV oy e s ® EDIF is industry standard
Net N5: G3.q, @ o
T O (Electronic Digital Interchange Format)
Met MY G2y, Gd.d; . - -
Net NE- 94:5, 5 # XNF is Xilinx Netlist Format

design netlist .



12. ©a TTapaATNPNOCETE OTI OTNV TTEQITITWAN TN AEITOUPYIKAC TTPOCONOIWAONG Ol £C00EC
TWV OUVOUAOTIKWY KUKAWMATWY oAAAlouv TIUR (av dutd artraiteital amoé Tnv
AEITOUPYIO TOUC) OTIVMIAIO, XWPIC KaBuoTEpnon Kal akpIBw¢ oTov idlo XpOvo TTou
oAAdlouv TINEC KOl Ol €i00d0eC TOU KUKAwpato¢. Autd oupPaivel O10TI oTnVv
AEITOUPYIK TIPOCOMOIWON €¢eTAlouhe HPOVOV TNV OWOTH  AEIToupyia Tou
KUKAWMOTOC Kal OXI TIC KABUOTEPNOEIC TTOU TrapouaciddovTal aoTa TTPAYMATIKA
KUKAWMOTA. AUT N OTIVMIAIO OQTTOKPION TwWV €CO0WV Oegv guufaivel Ouw¢ atnv
post-route (META-TNV-UAOTTOINON) TTPOoCcOMOoIwWaN, OIOTI N TEAEUTAIO TTEPIEXEI
TTANPO@OPIa KAl yid TNV TTRAYMATIK KOBUOTEPNON TWV UAIKWY TOU KUKAWMATOC,
TNV OTTOI0 Ba ECETACETE O€ ETTOUEVA BAMATA TWV QOKNTEWV.

1 :' i i B b p2 r00us | &= {4 Re-launch

——————

0 ns 50 ns




V. YAotroinon 1ou oxediou (oxnuatiko n VHDL) pe 10 £pyaAcio
Xilinx ISE

1. AQOU TeAEIWOETE KAl €AEyLeTe TO OXEDIO (schematic design) oag, eite eival
OoXNMUATIKO, €ite gival og YAwaoa VHDL, eTTIAECTE (apIOTEPO KAIK TOU TTOVTIKIOU) TO
TTapaupo Design, auéowc PETA KAVTE AQTTAO KAIK (ETTIAECTE) TO OXEDIO OQC
<Ovoua oyxediou>.vhd 1 <ovopa oxediou>.sch. Mera emAECTE OTO View: Tnv
erriAoyrn Implementation. Tote 6a 0cite akpIiPwc ammd KATW KAl PECA OTO
TTapPABupo Processes va eu@avi¢ovTtal Ta 01a@opa epyaAcia yia Tnv UAOTToIiNon.

Design 08 X Bl -
[ | View: @ 8 implementation O [l simulaton w7 |10 0 LT 0L DT
]
alby
abe

g | Hirarchy o

Fa L‘ﬂ inverter ..
& - £3 xc3s400-4ft256 N ou-tp_— ﬁ

@;Fg inverter (inverter.sch)

= =




» | F) No Processes Running

‘—?{: Processes: inverter
{ L Design Summary/Reports

— | = @ Design Utilities

%rt €2  Create Schematic Symbol

= EEJ View Command Line Log ...
€2  Check Design Rules
= View HDL Functional Model

View HDL Instantiation Te...
Y  User Constraints

X Create Timing Constraints
T O Pin Pla g (PlanA
G I/0 Pin Planning (PlanAh...

2. ATIO TNV ANioTA TWV TTPOYPAUMATWY, avoiETe TNV opdda User Constraints kai ammo

Dt

[{1/0 Pin Planning (PlanAhead) - Pre-Synthes

isl

5 T

L B

Synthesize - X51

Ilmanlamant Dacian

v

& Stat ER pesian ‘x Flles [{?\Libral

bil 3

fg

Input / Output Board component

FPGA pin (Location)

INP SWO0 F12

OuTP LDO K12

Mivakag 1: TotroBetrioeIg (locations) Twv E/E Tou kukAwpaTtog oto FPGA chip

TQ UTTO-EPYaAgia TNC KdAvete OITTAG KAIK (eKTEAEOTE) aTO epyaAcio /O Pin
Planning. Apéow¢ PETA TO epyaAgio Ba oag pWTATEI av BEAETE va TTPOOBECE! £va
apxeio teplopicdwy .UCF oT1o €pyo (project) oac. ATAvTAOTE HE KAIK OTnV
eTmiAoyn Yes. H TeAeutaia evépyeld aag Ba £xel oav ATTOTEAECHA va QVOoIcel Eva
Kaivoupylo TTapdBupo tTou ovopdletal PlanAhead. Ekei kKdvte KAIK 10 OK N
close av oac pwtnoel. EMAEETE TO UTTO-TTAPdBUpo Package ota degid. INNnyaiveTe
TWPA OTO KEIJEVO TNC AOKNONC TTAPAKATW, Kal dlaBdaoTe Ta locations Twyv 1000wV
Kal e€00wv. 21NV aTAn Loc Bpeite TIC ToTToBEeTieC (locations) Twv FPGA pins yia
TIC E/E TOU KUKAWHATOC 0acg, OTTWC ga¢ (NTEITAl TNV KABE £pyacTnPIaKr AoKNaon.
[TnyaiveTe 0TO KATW UTTO-TTAPdBUPO Tou gpyaAciou PlanAhead, kal eTTIAEETE TO tab
Package Pins. Twpa 1dre Tmiow oT0 TTapdBupo Package Kal PE TO TTOVTIKI
ETTIAECTE Eva ATTO TA locations TToU EXETE OTNV AOKNON, KAl UETA TTNYQIVETE OTO
Package Pins kal ypawte otnv othAn Port T0 dvoua TG €€000U I} TG €10000U.
EmmavaAdBete autp Tnv  0ladIKOCId £€w¢ OTOU  TOTTOBETAOETE OAEC  TIC
Ei0600UCg/EE000UC. AV OTO UTTO-TTAPABUPO AUTO OdC £U@AVIOEl AOXETA OVOUATA
E/E 1O omroia Ogv UTTAPXOUV OTO OXEOIO Odg, 1) Oev UTTAPXEl N AlOTA MHE TA
locations 10Te aTAd BAAeTe 00 locations £XeTe 11 OOQ XWpEAvVE OTNV OTNAN Loc Kai
AQOU TEAEIWOETE KAl PyNTE ATTO TO £PYAAEIO, PTTOPEITE VA AVOILETE TO APXEIO
<Ovopa_oxediou>.ucf e katoiov keigevoypdeo Twyv Windows Kal va 01opBwaoeTe
EKEl ME TO XEPI TIC TIMEC Y/KQI TA OVOPATA TTOU Eival OIAQOPETIKA 1) TTOU AgiTTOUV
atro 10 FPGA locations. Agou TeAclwoeTe e Ta locations, cwaTe TIC AAAAYEC OAG
HE TO €Ikovidlo Save Kal KAgioTe To TTapdBupo PlanAhead. MNpiv KAgioel autd T0
gpyaAeio oag



a inverter - [C:/Data/UOWM_INF/syndyastika/lab/askhseis/inverter/planAhead_run_1/inverter.ppr] - PlanAhead 14.7

File

Edit Tools

Window Layout

| =l

Elaborated Design 4

RTL Netlist

[E=5]
[c o]

' [
iy} =

|5 inverter

+

+

Nets
Primitives (Z

Properties

R
-

All ports

8 Clock Regions

+ Scalar ports (:

'3 Td Console

») Package Pins

Q X

Direction

[ 1/0 Ports

o]

View Help

99 10 Planning

Neg Diff Pair

il Package X @ Device X

o mMm m O N @™ P

H
J
K
L

2] RTL Schematic X

9 10 11 12 13 14 15 16

Site

Fixed

Bank

/O Std Vaco Vref

Drive Stre...  Slew Type Pull Type

Input / Output

Board component

FPGA pin (Location)

INP

SWO

F12

OUTP

LDO

K12

[livakag 1: TommoBetrioelg (locations) Twv E/E Tou KUKAwPaTo¢ ato FPGA chip




Name Prohibit Port I/O
2 H14
£ H13
£ G16
£ G15
2 G14
2 G13
0 G12
£ F15
£ F14

Pin: F12 (User 10) 5 F13
Site Type: 10_L21N_2

Bank: 2 (Standard) 2 E16
|5 Td Console .~ 4. Package Pins [0 1/O Ports outp

DHDDDDDDDDDE

Single Click oto F12: emAéyoupe inp kal tatdpe enter. H ypapun oto Package Pins aAAdleL pe TLpég (rx Voltage kAm) ko to
pin «beopevetaly oto napdBupo Package. To pin avtiotolxel oto SWO tng ouykekpLlpUEVNS kKaptac (Spartan-3 XC35400).

Package Pins

C"‘\ Mame Prohibit Port I/OStd Dir Vcco  Bank  Bank Type

- -5 F13 —

= - np__ --—
D E16 OTHER

= J




AkoAouBoupe tnv WOla Stadkaoia ylia 0Aa ta urtodownta pins (6w €xoupe aAAo €va, To outp = K12)

2 L12

-:- O 10 inp 8ev UTdpPXEL TAéoV oav
P K13 [outp I eTUAOVY)... ETUAEYOULE TO outp Kall
|5 Td Console 4 Package Pins [ /O Ports TMATAUE enter

£ L12

—

5 K13
5 Td Console 4 Package Pins [- I/O Ports

3
jvemo.. Jouput | ] 3
3

...«8eopeveTaly Kal to teAeutaio pin K12 (LDO) ue to outp

AmntoBnkevoupe pe Save kat kKAeivoupe to mapdbupo PlanAhead!
Exel dnuovpynBet apyeio inverter.ucf (user constraints file) to omnolo
UIopoU e va emilBewpriooupe (A kot va StopBwooupe av BEAoupe!)




. inverter.ucf UCF File

Open with

' inverter.vhf ) ) VHF File
Open with Sublime Text

P inverter.wcfg - - WCFG ki

_ _ pen with Code .

» inverter.xise Xilim 18

B Edit with Notepad++ S

E CAData\UOWM_INF\syndyastika\lab\askhseis\inverter\inverter.ucf -
File Edit Search View Encoding Language Settings Tools Mat

o = 552 | 8 Byl e =L
[=] inverter.ucf E3 ‘
2 # Planhhead Generated physical constraints
.4 HE T " j_ np " L I:}I: = F 1 E ;_ Input / Qutput Board component FPGA pin (Location)
— INP SWO0 F12 :
5 NET "outp" LOC = K12; SoTF = - — °
~ Mivakag 1: TommoBetrjoeig (locations) Twv E/E Tou KukAwpatog oto FPGA chip 1 View: @ @ Impiementation O @ Siroi

5] | Hierarchy
5‘5] 7§] inverter
= fad xc3s400-4ft256
= @nnn inverter (inverter.sch)
inverter.ucf




HEv

1| 2

MEoa oTo TTapdBupo Processes Kdvte 0egi KAIK oT1o Implement Design Kai
eTTINEETE Properties -> Process Properties kai evepyoTroieite (BaZovtac tick V) Tic
eTmiIAoyeEC Map Properties->Generate Detailed MAP Report, kal amd TI¢
emIAoyEC Tou Place&Route Properties 1. Generate Asynchronous Delay
Report, Generate Post-Place & Route Simulation Model kai Generate Post-

Place&Route Power Report. MeTd KAvTe KAIK OTO

€2 No Processes Running

Processes: inverter
User Constraints

# 02 ‘ Synthesize - XST

Translate

Map

Place & Route
Generate Programming
Configure Target Device
Analyze Design Using C

8

8l

T
¢
CRC
'@""

F

Conscle

Stat B[} Design U] Fies My

Preparing PlanAhead laun
INFO: inverter.ucf creat

Create Timing Constraints

I/0 Pin Planning (PlanAh...
I/0 Pin Planning (PlanAh...
Floorplan Area/I0/Logic (...

- K Implement Design

Planihead started. Plani

__"_ ranslat
" : Map Re
| | Place a
[) Post-P/
™ e .

Design Properties
[[] Enable Mes
Optional Design 5Su

[[] Show Clock
[ 1 Show Failin
B¢ Run m
ReRun P
Rerun All
:'{: Stop

View Text Report
Force Process Up-to-Date

P Implement Top Module
Design Goals & Strategies...

®'B Process Properties...

Apply.

Category

Map Properties
T ROUTE PTOp
Post-Map Static Timing Report P
Post-Place & Route Static Timing
Simulation Model Properties

erties

Category

Translate Properties

I Place & Route F’rcpl:rtiesl
ost-Map Static Timing Report P

Post-Place & Route Static Timing
Simulation Model Properties

Switch Name

-xe
-t
-logic_opt
-register_duplication
X
-ntd

“u

-cm

-detail

Switch Name
-t p

-ol

-pl

-l

-xe

-t

-X

-ntd

Property Name

Extra Effort

Starting Placer Cost Table (1-100)
Combinatorial Logic Optimization
Register Duplication

Ignore User Timing Constraints
Timing Mode

Trim Unconnected Signals

-ignore_keep_hierarchy Allow Logic Optimization Across Hierarchy

Optimization Strategy (Cover Mode)
Generate Detailed MAP Report

Property Name
Place And Route Mode
Place & Route Effort Level (Overall)
Placer Effort Level (Overrides Overall Level)
Router Effort Level (Overrides Overall Level)
Extra Effort (Highest PAR level only)
Starting Placer Cost Table (1-100)
Ignore User Timing Constraints
Timing Mode
Generate Asynchronous Delay Report
Generate Clock Region Report

Generate Post-Place & Route Simulation Mog

fRenerate Dact-Dlare B Rande Dover Rennart

Norre
High
None
None

None

D_..

Perfo

NN

]



9. Méoa ot1o mapdBupo Processes Properties kavte 0eCi KAIK oT1o Implement Design
Kal €TmIAEETE Properties -> Simulation Model Properties kal evepyoOTIOIEITE
(BdZovtac tick V) Tnv emAoy Retain Hierarchy kai SiaAéEte Tnv emmAoyn
Simulation Model Target -> VHDL. Me1d kKdvTe KAIK 0T0[OK.

= . Process Properties - Simulation Model Properties

Cstegory | Switch Name Property Name Value "
Translate F'rulpertles Simulation Model Target VHDL v
Map Properties
Place & Route Properties -5 Device Speed Grade/Select ABS Minimum | default: VHDL
Post-Map Static Timing Report P| |- Retain Hierarchy

Post-Place & Route Static Timing
Simulation Model Properties

v
-mhf Generate Multiple Hierarchical Netlist Files []

| o T . w8 M~ I ™" & & Kl _& o




6. Mfoa oto mapdBupo Processes KAvTe Oegi KAIK a10 Generate Programming File
KAl ETTINECTE Procbss Properties -> General Options kai evepyotrolgite (BalovTac
tick V) Tic emAoyéc Create ASCIl Configuration File kai Create IEEE 1532
Configuration File. MeTa trnyaivete atnv €mmAoyr) Generate Programming File ->
0¢e&i KAIK -> Process Properties -> Startup Options kal otnv Aiota FPGA Start-up
Clock emAéyete TNV €mmAoyr) JTAG Clock. MeTd KAVTE KAIK UTOI(I va Byeite

dTro AUTO TO mMenu. ——
# Cd Flace & Koute |General Options |
arade " £ onfiguration Options
. ‘ Startup Options
> Readback Options
e« | ReRun Iv
y Start q Rerun All ';—
| S Stop |
»nsole \ . | v
—errrr——— View Text Report —
Prepari LE
3 INFO: JT Force Process Up-to-Date a
PlanAhe at
» Implement Top Module ® . Process Properties - Startup Options
| Design Goals & Strategies...
Il L Category
| Console ‘ ®'8 Process Properties... F General Options
' | . lons
Startup Options

gadback Uptions

-g CRC:

Switch Name
-g StartUpClk:

-g DonePipe:
-g DONE_cycle:

Switch Name Property Name
-d Run Design Rules Checker (DRC)
- Create Bit File I~
-g Binary: Create Binary Configuration File []
-b Create ASCII Configuration File
-g IEEE1532: Create IEEE 1532 Configuration File
-g Compress Enable BitStream Compression W

-g DebugBitstream: Enable Debugging of Serial Mode BitStream [_]

Enable Cyclic Redundancy Checking (CRC)
Other Bitgen Command Line Options

Property Name Value
FPGA Start-Up Clock JTAG Clock
Enable Internal Done Pipe ¥

Done (Output Events) Default (4)




7. Méoa oT1o TTapdBupo Processes kavte Oeci KAIK 0T0 Generate Programming

File ka1 emAECTE Rerun All. Autry n evépyelad 6a TIPOKAAETEl TNV EKTEAEQN ME

OUYKEKPIUEVN OCeIpd OAWV TWV EPYOAEIWV ToU TTEPIPAAAOVTOC

ISE T1TOU

armraiTouvTal yia Tnv uAotroinon o FPGA configuration (programming) bitstream
TOU KUKAWWMATOC TToU oXedldoaTte. AwaTe 10IAITEPN TTPOCOXN OTA reports Kal TIC
TTANPOPOPIEC TTOU TTAPOUCIACOVTAl KATA TNV EKTEAECN TWV OIAPOPWYV EPYAAEIWV
KaBw¢ Ba oac {NTnBei va OWOETE ATTAVTACEIC O AUTO TO KEiNEVO, OO0V apopd
OUYKEKPIUEVEC AETITOMEPIEC ATTO TIC TTANPOPOPIEC AUTAC TNGC EKTEAEONC. AV a@PoU
EKTEAEOTOUV OAA TA gpydaAcia uAoTToinong Tou ISE, oac eu@avioTe Eva TTapdbupo
he TiTAO Xilinx Web Talk Dialog, 10T dmTAd QyvonoTe TO KAl KAEIOTE TO HE TO

KOKKIVO X.

P | £) No Processes Running

Processes: inverter

User Constraints
Create Timing Constraints

SIEIEE.

Synthesize - XST

= 2  Implement Design
Translate

# 82 Map

Place & Route

I/O Pin Planning (PlanAh...
I/O Pin Planning (PlanAh...
Floorplan Area/IO/Logic (...

» !) No Processes Running

71 | Processes: inverter

| & User Constraints

— Create Timing Constraints

i I/ Pin Planning (PlanAhead) - Pre-Synthesis
: I/0 Pin Planning (PlanAhead) - Post-Synthesis

Floorplan Area/I0/Logic (PlanAhead)

5 02E) Mep
#- PAE) Place & Route

Configure Target Device
€%  Analyze Design Using ChipScope

]

& St T2 Desgn L) Fies [[) Libraries

Conscle

case, the option listed last will be used.

Process "Generate Programming File™ completed successfully



8. Av OAd Ta gpyaAcia eKTEAEOTOUV HE ETTITUXIA KAl XWEIC AABN 1 AAAQ TTPORANMATA
TOTE Ba TTapatnpEeioeTe TTPACIVa ticks 0g OAA TA €PYAAEId TTOU EKTEAEOTNKAV,
OTTWC E€Tmmionc Kal 10 MAvupa: Process "Generate Programming File™

completed successfully va cueavidetal 010 KATW MEPOC TOU TIAPABUPOU
Console Tou ISE.

" C) No Processes Running

) > 7L | Processes: inverter A
W :'{: ) User Constraints
— Create Timing Constraints —
4 /0 Pin Planning (PlanAhead) - Pre-Synthesis De
— I/O Pin Planning (PlanAhead) - Post-Synthesis

Floorplan Area/I0/Logic (PlanAhead) Of

rss

Xilinx Synthasis Technology (XST)
Spadlic Optimizaion

A

(O(Q_(-]
<
&
=2
5
&
a,
b
&
_‘

Consirains

¥ 12 Configure Target Device

€%  Analyze Design Using ChipScope "
]| &= &= 2% oun €

& Start (] Fies lE Libraries =
RTL Viewsar Technology Viewer & Syrthasis Report —
Implementation Tools Rles Console

‘ case, the option listed last will be used.

Xilinx ISE Synthesis
Xilinx ISE Implementation

Process "Generate Programming File™ completed successfully

Programming File (Bitstream) = inverter.bit


https://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_using_xst_for_synthesis.htm
https://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_implement_fpga_design.htm

VI.[MIpooopoiwon ulotroinuévou S1KTUOU (post-route simulation)

ZNHEIWOTE OTI TTPWTAPXIKOG OKOTTOG TG TTPOCOMOIWONG €ival va £A£yEOUlE
TNV OWOTH AsITOUpPYid TOU KUKAWHATOG HAg (av HE TIC OEQOMEVESG TIMNEG OTIG
£10000UG, TTAIPVOUHE TIC AVANEVOMEVEG TIHEG OTIC £E6D0UG TOU KUKAWNATOG).

1. 210 TapdBupo Design, €AELTE OTNV AioTa Tou View :, Tnv smiAoyr] Post-Route
Simulation, av 0gv eival AON eTTIAEYHEVN.

2. 210 Tapdbupo Design, emA&ETE TO OYXNMATIKG 0A¢ OxEOlo, TI.X.
simple_inverter1(simple_inverter1.sch)

3. AV KAVETE ETTITUXWCG TA TTAPATTIAVW PBripaTa 8a deite 01O TTAPABUpPO Processes 10
gepyoAeio Xilinx ISE Simulator. Mtropeite va avoitete TTeEPICOOTEPO AUTA TnV
OMAda epyaAeiwv av KAVETE KAIK OTO KOUTAKI PE TO +, OTTOTE BA E€UQAVIOTE N
emAoyry Simulate Post-Place & Route Model. Mg JITAG KAIKK TTdvw OTO
Simulate Post-Place & Route Model 6a cac¢ eugavicel Ta TTapdBupa yia TNV
TIPOCONO0IWAaN TOU KUKAWHATOS 0ac. Av Oev aa¢ avoigel To TTapdbupo Simulation
HE TIC KUMATOUOPPEG, TOTE OTO KATW THAMA Tou Oe€loU PEpoug Tou ISE KdvTe KAIK
oTo tab Simulation.

Design +08 X
' View: (:) @ Implementation @ @ Simulation
_‘__% Behavioral ¥ |:|
. | Behaviora
i El Post-Transiate

Post-Map

[©] inverter (inverter.sch)

Design +O08F X
View: (O 8} Implementation @ [ Simulation

_E:] Post-Route v

j‘il Hierarchy

— 15;] inverter

= €3 xc3s400-4ft256
[ m inverter - Structure (inverter_timesim.vhd)

P P) No Processes Running

[?t Processes: inverter - Structure

1 | E ? ISim Simulator
— Post-Place & Route Check Syntax
I,E}r: iz Simulate Post-Place & Route Model

J

-




4. OAa oxeOOV TO UTTOAOITTA PAMATA KAl Ol EVIOAEC VIO TNV E€KTEAEON AUTAC TNC
TTPOOOMOIWOoNG €ival i0la HE EKEivA TNC AEITOUPYIKNC TIPOCOMOIWaNC TTOU
£CNyNONKe 1m0 TTPIV. AQIEPWATE XPOVO YId VA ECOIKEIWBEITE UE TNV TTPOCOHOIWON
UAOTTOINHEVOU OIKTUOU (post-route simulation) Kal va JETPAOTE TIC KABUOTEPNOEIC
OTO XPOVO TNC ATTOKPIONC TWV £E00WV (BAETTOVTAC TIC ATTOOTACEIC OTO XPOVO ATTO
TIC AAAQYEC OTIC TIMEC TWV €1I000WYV, £WC VA AAAACOUV Ol TIMEC TWV £CO0WV TOU
KUKAWMATOC) XPNOIHOTTOIWVTAC TOUC markers oto Trapddupo Simulation, 01TWC¢
eCNyNGNKe TIPIV  OTNV  AEITOUPYIKN TIpocouoiwon. Otav  TEAEIWOETE TNV
TTPOCOMOIWON KAl TTICTEUETE OTI TO KUKAWPA OAC AsITOUpYEl OWOTA KAEIOTE TO

TTAPABUPO TNC KUMATOHOPPNC TNC £COMOIWaNC.

ISim> restart
ISim> isim force add inp 0 -time 0 ns -value 1 -time 100 ns -value 0 -time 200 ns
ISim> run 400 ns

_- —
0 ns 200 ns 250 ns 350 ns

g outp
Lil inp
g inp_inbuf

g outp_o



11. MTTopciTe va TTPOCBETETE Evav ) TTEPICOOTEPOUC Mmarkers (KABETEC XPWHATIOTEC
VPAUMEC METPNONG) OTO TTApABupo Simulation (KUpaTopop®nc) UE TO TTPACIVO
gikoviolo Single Marker 1Tou BpiokeTal OITTAQ OTO TTAPABUPO KUUATOMOPPWV.
[TapatnpeioTe OTI TO TTAVW MEPOUC TOU KABE marker uttdpXel 0 XpOvog UETA OTNV
TIPOCOMOIWAN COTOV OTT0I0 AQUTOC 0 marker Ocgixvel. 'ETOI UTTOPEITE va HETPATE
ATTOOTACEIC OTOV XPOVO ATTO Mia aAAayn TIMAC evOC ONMATOC £€wcg Hia dAAN
aAAayn TIUNC. AuTO Ba Cac €ival XPNoIMo VYid va PETPATE TNV KABUOTEPNON
ATTOKPIONC TOU KUKAWMATOC 0AC ATTO TIC £10000UC TTPOC TIC £¢000UC Tou. ETTioNnC
XPNOIMOTIOIWVTAC KATAAANAOUC OUVOUQOMOUC TwV eIKovIOiwV Twv markers Kai
TWV EIKOVIOIWV TWV Zoom, UTTOPEITE JE AKPIPEIA VA TOTTOBETEITE TOUC MakKers eKel
TTOU OEAETE KAl va PETPATE ME AKPIBEIQ TNV ATTOOTACN OTOV XPOVO METACU TOUC.
Otav KAeidwvel og Pia aAAayn TNS TIMAC TOU KABE OrUATOC TTOU ETTIAEYETE O
marker 10Te gu@aviCel KOVTA oTnNV aAAayr &vav PIKPO OIOKO, WOTE va TO APNOETE
EKEI.

AmtoBnkeVoTte To VEO simulation: inverter_post.wcfg

dl m ’ Px L00us | l“_E L4 Re-launch

-r inp_inbuf

¥ outp_o




—

Ahematic entry (Snuioupyia oynuaTIkou
DIy pAPUOTeS Yia TO AoyIKo KOkAwpa)

HDL model (T1.%. ypawke KdiKa g8
VHDL) (apyeia .sch ) .vhd)

A\EMTOUPYIKT TIPOCOHOILIOT)
{(behavioural simulation) ko G16pBwarn
Aabuw

Assign Package Pins (ToTroBTnon Twy
EITOOWVIEEOBWV O akideg Tou Xilinx
FPGA chip) (opyeia .ucf)

Mpogopoiwar meg TEMKIG UADTIOINPEVIG
UPXITEKTOVIKIG (post-placedroute
simulation) kKal Si6pBwan AaBuw

Karépaopa Tou programming file otrnv
NAEKTROVIKI] TIAGKETQ, TTPOYPAPUATIONO.
ToU FPGA chip kai Aermoupyia oto
TIPAYHATIKD UNKO

‘ Mo vt TtV eBOopada...

KatePaote kot eykataotnote to Xilinx ISE 14.7
otov utmtoAoyLotn oac pe WEBPACK License av
dev To €XeTE NON KAVEL.

Juveyxlote to project inverter (mpooBnkn
constraints, set implementation properties,
dnuoupyia programming file, mpooopoiwon
SlkTtuou) akoAouBwvtac Kot Tic odnylec amo 1o
dUAadLo 2.

Mou amooTEANETE CUUTTILECUEVO TO PAKEAO TOU
project w¢ emovvadn N peow Google Drive.




