RAZVOJ DIGITALNIH SISTEMOV

UVODNA VAJA

IZDELAVA PRVEGA PROJEKTA

ZaZenite Xilinx ISE 14.7. V/ programu pojdite na File -> New project. Odpre se okno New Project Wizard —
Create New Project (Slika 1), kjer pod Project name nastavite ime projekta, ki naj ne vsebuje presledkov.
Pod Project location izberite mapo, v kateri bo vas projekt shranjen. Pot do te mape naj ne vsebuje
presledkov, prav tako tudi samo ime mape ne. Pod Top-level source type nastavite HDL, nato kliknite

Next.

r
55| New Project Wizard - Create New Project

S

Enter a name and location for the project
Project name:

prviprojekt

Top-evel source type:
HDL

l_ ‘ More Info

Select the type of topJevel source for the project

Project location

C:\Users\M\Desktop"\projekt \prviprojekt E]

[ Net> | [ cancel |

Slika 1

V oknu Device Properties izberete, na kakSnem CPLDju/FPGAju se bo izvajal vas projekt. Za namen
laboratorijskih vaj nastavite parametre, kot kaze Slika 2, nato kliknite Next.

@ New Project Wizard

Project Settings

Specify device and project properties.

Select the device and design flow for the project
Property Name Value -
Evaluation Development Board Mone Specified
Product Category All E|
Family Spartan3E E|
Device XC3S100E
Package CP132 =
Speed -4 E| I
Top-Level Source Type HDL =
Synthesis Tool XST (VHDL/Verilog) E|
Simulator ISim (VHDL/Verilog) E|
Preferred Language VHDL
Property Specification in Project File |Store all values E|
Manual Compile QOrder |:|

AVISIAl L1rs Anahrcic Standard VHNL-02 ’:‘ -

Slika 2

Nato se odpre okno Create New Source (Slika3), pritisnte Next, nato se odpre okno Add Existing Sources

(Slika 4) in prav tako pritisnite Next.
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12| New Project Wizard - Create New
;\ Create a new source
Source Fle Tipe \ [New Souce..|

1 Remove
Creating is cptonal, Only b New Project Wizard

’ be created and added to the poject by using the “Project >New Source” command
Exsting sources can be added on the next page. e = e ke pect “Project >Add
[ <Bocc [ tewr | [ e | Mo oo [ <Bock [ Nea> ] [ el ]

Slika 3 Slika 4

Odpre se okno Project Summary, kjer so navedene vse vase nastavitavitve (Slika 5). V primeru, da je vse
nastavljeno tako kot je treba, pritisnite Finish.

&  NewProject Wizard

Project Summary

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

»

Project:
Project Name: Vajal
Project Path: E:\Vajal
Working Directory: E:\Vaja0
Description:
Top Level Source Type: HDL

m

Device:
Device Family: Spartan3E
Device: xc3s5100e
Package: cpl32
Speed: -4

Top-Level Source Type: HDL
Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISim (VHDL/Verilog)

Preferred Landguage: VHDL
1

Slika 5
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Pojavi se osnovno okno. Na levi strani tega okna je okvirc¢ek Sources (Slika 6), kjer z desnim klikom kliknete
na xc3s100e-4cp132in izberete New Source. Odpre se New Source Wizard — Select Source Type (Slika 7),
kjer izberete VHDL Module, pod File name napiSete ime vase VHDL datoteke. Ime naj ne vsebuje
presledkov Ostalih nastavitev ne spremlnjamo KI|knemo Next.

: :NewSource\Mzard elect Source

Sources for: | Implementation -
E prviprojekt E)] Schematic
Cighi | i
Ei [=] Test Bench Wavefomn
Add Source... |=] User Document
Add Copy of Source... Verilog Module
- W] Verlog Test Fidure File name:
Toggle Paths =
" vrata
Properties... VHDL Library

[¢] VHDL Package Location:
Ffw] VHDL Test Bench

C:\Users\M\Desktop \projekt \prviprojekt =)

[¥] Add to project

@gswmesi@ﬁ'ﬁ I&]Snapshotl@umﬂa‘ .,—
Slika 6 Slika 7

V oknu Define Module (Slika 8) portom dolocite imena, ki jih bomo za namen laboratorijskih vaj pisali z
velikimi zadetnicami. Vsakemu portu nastavite pod Direction Se smer (imena in smeri portov se lahko

dolodijo tudi kasneje). Ostalega ne spreminjajte. Pritisnite Next in v zadnjem oknu Flmsh
New Source Wizard - Define Module

Entity name |vrata

Architecture name | Behavioral

Port Name Direction

[

Slika 8

Odpre se okno, v katerem lahko zaénemo opisovati strukture (Slika 9). Ce Zelite opisano strukturo prenesti
na razvojno plo3co, sledite poglavju UCF. Ce Zelite izvesti simulacijo, sledite poglavju SIMULACIJA. Pred
prehodom na naslednje poglavje (UCF ali SIMULACIJA) shranite svoj projekt s klikom na File -> Save All.
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T ke Edt View

roject Source Process Window Help

ClIEFE S AT

ABRBOW

DREG L XRAEX w0 PAXXABIER 50D LR ©®

5 QIx2:2566TaMe
[ vrata - Behavioral fvrata vhd)

13 S [ Flen |y St | O L

Processes for xc2:2566TQ144
[ Add Erning Seurce
] Ceste New Source
9% Deson Liites

B Processes.

1|

2 Company

3 Engineer

4

5 Create Date 12:10:00 09/06/2010
6 -~ Design Name

7 - Module Name vrata - Behavioral
s Project Name

9 - Target Devices

10 Tool versions

1 Description

12

13 Dependencies

14

15 Revision

16 - Revision 0.01 - File Created

17 Additional Comments

1a

19

20 library EEE;

21 . STD_LOGIC 1164 . ALL:

22 IEEE . STD_LOGIC_ARITH . ALL

23 T NED . ALL :
24

25 library declaration if instantiatin
26 in this code
27

28 use UNISIM.VComponents.all

29

30 entity vrata is

3 Port ( A : in STD_LOG

32 B:in & c

33 s : out b

34 end vra

36  architecture Behavioral of vrata is

38 begin

41 ena Benavioral:

) ta i

Started : "Launohing ISE Text Editor to edit vrata.vhd".

5 Corsoe | @Pron | gy Wamngs | TSt | g FrdinFies

NUM tn1 Coll [VHDL

Slika 9
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1 UCF

Datoteka UCF je namenjena temu, da nasim vhodnim, izhodnim ali vhodno/izhodnim signalom dolo¢imo,
na kateri pin CPLD-ja/FPGA-ja so povezani. Vsi podatki za izdelavo UCF datoteke na laboratorijskih vajah
bodo natan¢no doloceni oziroma bo podana Ze narejena UCF datoteka!

Datoteko UCF naredite tako, da z desnim klikom na xc3s100e-4cp132 izberete New Source. Ponovno se
odpre New Source Wizard — Select Source Type (Slika 10), kjer izberete Implementation Constants File,
za File name pa ponovno izberete ime, ki ne vsebuje presledkov. Ostalih nastavite ne spreminjate.
Pritisnete Next.

2] New Source Wizard - Select Source Type [

@ Schematic

E User Document

. Verilog Module ST
m Verilog Test Fidure —

'] VHDL Module prviprojekt

[ VHDL Library Lo

[#] VHDL Package . ’
['g) VHDL Test Bench C:\Users\M\Desktop'projekt\prviprojekt =) ‘

[¥] Add to project

Slika 10
Pojavi nam se okno Summary (Slika 11). Preverite, ali je pod Association navedeno ime, ki ste ga navedli
pri izdelavi VHDL Modula in kliknete Finish.

e someens sy =

[ Project Navigator will create a new skeleton source with the following specffications:

<Back |[ Fnsh | [ Cancel N

Add to Project: Yes

Source Directory: C:\Users\M\Desktop\projekt\prviprojekt
Source Type: Implementation Constraints File

Source Name: prviprojekt .ucf

Association: vrata

Slika 11
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Pod Sources z levim klikom kliknite na vasSo .ucf datoteko, nato pod Processes kliknite na + pri User
Constants in pokaZe vam se Edit Constants (Text) (Slika 12). Levi dvoklik na Edit Constants (Text).

| Sources for: | Implementation v
77@ prviprojekt
=) £ xc2c256-6TQ 144
=] nunvrata - Behavioral {vrata.vhd)

@ prviprojekt.ucf (prviprojekt.ucf)

F’Tz Sources .k_‘] Files lw Snapshot l 0 Vet |

Processes for: prviprojekt.ucf
[ Add Bdsting Source
[ Create New Source

E-%F  User Constraints

< | »

7'11: Processes ‘
Slika 12
Odpre se novo okno (Slika 13). Vsakemu signalu dolocimo pin FPGA-ja. Osnovna oblika je podana:

NET <ime naSega vhodnega, izhodnega oziroma vhodno/izhodnega signala> LOC=P<stevilka pina na FPGA-
ju, na katerega Zelimo, da gre nas signal>
Potem ko dolo¢imo vse signale, nas projekt shranimo.

1 NET A LOC=P39;
2 NET B LOC=P124;
3 NET S LOC=P6}

Slika 13

Z levim klikom pod Sources izberite .vhd datoteko, nato greste pod Processes, kliknete na + pri Implement
Design in z levim dvoklikom kliknete na Generate Programming files. Po kontanem prevajanju (traja

kaksno minuto) in ¢e ni bilo nobenih napak v sami VHDL kodi ste naredili vse datoteke, ki jih potrebujete
za nalaganje na razvojno plosco (Slika 14).
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Sources for: | Implementation v

E prviprojekt
B £ xc2c256-6TQ 144
= [iglef vrata - Behavioral (vrata.vhd)
B prviprojekt.ucf {prviprojekt.ucf)

&g Sources ’\u”-‘] Files |w Snapshot | D Libra'ries|

Processes for: vrata - Behavioral
[ Add Edsting Source
[ Create New Source

2

<

& y Design Utilities

-3  UserConstraints

= Q™ Implement Design

¥  Create Schematic Symbol
@ View Command Line Log File
@ View HDL Instantiation Template

@ Create Timing Constraints
Floomplan 10 - Pre-Synthesis

- B @ Synthesize - XST
& §™ Translate

B R
|~ @ Cenere Pogammng e |

#-fQ  Configure Target Device
® y Optional Implementation Tools

| 3

Nalaganje na PLOSCO

2 Processes I

Slika 14

Za nalaganje na razvojno plos¢o uporabljate program DIGILENT ADEPT. ZaZenete program, v prvem
zavihku Config kliknete na Browse... in v mapi, kjer je shranjen projekt, pois¢ete datoteko s koncnico .bit.
Kliknete Program (Slika 15).

Digilent Adep

BASYS 2)

Connect: [355?52

Product: Basys2 - 100

Config |Test | Register I/0 | File 10 | 170 Ex | Settings |

[k)gucna_vrata.hn v] IBrawse...] [ Program

PROM l
xCFozs

v] [ Browse... ]

Program

Initialize Chain

Device 2: XCF025

Set Config file for XC3S100E: "E:\NDVx\tst\logicna_vrata.bit"

Preparing to program XC35100E...
Programming...

Verifying programming of device...
Programming Successful.

Slika 15
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