Facultatea de Automatica
si Calculatoare

Laborator 2

1. Scopul laboratorului

Acest laborator reprezinta o introducere in mediul de dezvoltare Xilinx.
Xilinx ISE 10.1 este folosit pentru a implementa pe un FPGA circuitul descris
in limbajul Verilog.

Acest laborator contine un ghid de creare a unui proiect Xilinx ce are ca scop
realizarea functiei xor prin folosirea a doua switchuri si a unui led aflate pe placa
Spartan 3E Starter Kit.

Ulterior, aplicatia din laboratorul anterior va fi testata pe placa prin aprinderea a
doua leduri la frecventele corespunzatoare.



2.1 Crearea unui proiect nou

® DPentru pornirea aplicatiei se face dublu-click pe icoana Xilinx ISE 10.1
(Figura 2.1).

The Altiplano
bhi 008

Figura 2.1

® File —=> New Project (Figura 2.2)
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x

<]

Transcrpl

E Corsole | @Errs | g\ Wemings | @ 7TeiShel | g Findin Fles

Create a new project

Figura 2.2



® In fereastra urmatoare (Figura 2.3) vor trebui completate: numele proiectului
,JJaboratorAC1”, locatia si tipul sursei ,,HDL”.

I .
ﬁ Mew Project Wizard - Create Mew Project ﬁ

Enter & name and location for the project
Project name: Project location

laboratorAC G:M\Schoolwiliree workaboratorAC1 E]

Select the type of topdevel source for the project
Topdevel source type:

HDL =]

o () (o]

Figura 2.3

® [a urmatorul pas se vor completa campurile din Figura 2.4 cu optiunile
prezentate:
ﬁ Mew Project Wizard - Device Properties

i

Select the device and design flow for the project

Property Name Value

Product Categony Al |z|
Family Spartan3E |z|
Device XC35500E [~
Package FG320 B
Speed -4 |Z|
Top-Level Source Type HDL

Syrthesis Tool ¥ST (VHDL Verlog) ||
Simulator ISE Simulator (WHDLAferlog) |z|
Prefermed Language Verilog |z|
Enable Enhanced Design Summany

Enable Message Fitering [l

Dizplay Incremental Messages |

N

Figura 2.4



® Urmatoarele doua ferestre (Figura 2.5 si 2.6) dau posibilitatea adaugarii de

fisiere sursa existente. In acest caz vor fi lasate necompletate.

ﬁ Mew Project Wizard - Create New Source

=X

Create a new source

Source File

Type

Existing sources can be added on the next page.

Creating a new source to add to the project is optional. Only one new source can be created with the New Project Wizard.
Additional sources can be created and added to the project by using the "Project->Mew Source” command.

MNew Source...

Bemaove

Figura 2.5

ﬁ MNew Project Wizard - Add Existing Sources

Add existing sources

Source File

Copy to Project

Add Source

Bemaove

i Adding eadsting sources is optional. Additional sources can be added after the project is created using the "Project-=Add
Source" or "Project-=Add Copy of Source” commands.

| <Back || Ned>

| | Cancel

Figura 2.6




® In ultima fereastra din cadrul crearii proiectului va aparea un

setarilor alese antetiot.

sumar al

ﬁ Mew Project Wizard - Project Summary

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

Project:
Project Name: laboratorACl

Top Level Source Type: HDL

Device:
Device Family: Spartan3E
Device: xc3s500e
Package: fg3z2o
Speed: -4

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISE Simmlator (VHDL/Verilog)
Preferred Language: Verilog

Enhanced Design Summary: enabled
Mes=sage Filtering: dis=sabled

Project Path: G:\School\xilinx work\laboratoriCl

*

m

Figura 2.7




2.2 Crearea surselor

® Project-> New Source (Figura 3.1)

File Edit View Source Process Window Help

ER=T: W APLPHAPR[N ZEDD: AR MK CEFE S AT ©

Add Source...

Sourcestor, mgh Add Copy of Source...
- EJabostor Cleanup Project Files
E Toggle Paths

Archive...

Take Snapshot...
E§ Sources. Make Snapshot Current

aeply Brojecoperie=-

Processes for xc7  Generate Tel Script...
[ AddEq  Design Goals & Strategies...
B Create
% Desn

Source Control v

E View Design Summary

2f! Processss

o ]
5] Conecle | @ Eroms |Awm |ﬂ7d9vel | {3 Find n Fles

dd 2 new source to the project

=
-
=
A

Figura 3.1

® Pentru noul fisier sursa se alege ca tip ,,Verilog Module” iar numele fisierului
se va completa cu ,,two_input_xor” (Figura 3.2)

#5 New Source Wizard - Select Source Type =)

o IP [CORE Generator & Architecture Wizard)

Verlog Module File name:

"] VHDL Module |m°_inpm_mr |
[ VHOL Library b
[P] VHDL Package
G\School udlire work laboratorAC 1
s VHOL Test Bench | ool*udlirec work laborator, | E]

[¥] Add to project

More Info | <Back || Nee> | | Cancel

Figura 3.2



® In Figura 3.3 se ilustreaza modul de completare a porturilor de intrare /

iesire pentru modulul Verilog nou creat.

o New Source Wiz -Define Modie [\ ==

Madule name |twn_input_mr |

Port Name Direction Bus MSB L5B J£
in1 input =]
in2 input Bl
os ErETa— |
. input fal

input [l =

. input 1™ | [
input |
- input ™|
input 1

. input ™| !

_ input || t
— =

More Irfo | <Back || Ned> | | Cancel

Figura 3.3

® la finalizarea crearii fisierului sursa, va aparea sumarul setarilor (Figura 3.4)

= New Source Wizard - Sumerery N

| Project Mavigator will create a new skeleton source with the following specfications: |

Add to Project: Yes

Source Directony: G:\Schooladline: wors\aboratorACT
Source Type: Verlog Module

Source Name: two_input_xor.v

Madule name: two_input_xaor

Port Definitions:
inl Pin input
in2  Pin input
out Pin output

Figura 3.4



® Corpul modulului din fisierul sursa genereat, se va completa cu urmatoarea

linie:
assign out = inl

ca in Figura 3.5.

A

t Sowce Process Window Help (=18
HDOX o R AEKEMEE BEODD AN NR [EFTREETRRC R - 4= 4
EE|E2FUAANAN
Sowces L 1 timesc 1= in= / 1p= %
Souresion | implemarizzon > 2 SAIIEEEEREE RS E RS E RS S RIS EE R
|=boratorAC 1 k] 71
= xclsse-£XH I
(¥l npus_sor o _inpue_xcev s
& 16123120 08/20/200%

two_input_xor

o0 Souces | 5o [ oy Swosbon | By Ubesten :
a0
: % | IEES
Frocesses for. xza500e-4g 120 12
O AddEastng Soume ek
[ Creale Hew Source ‘:
SR Dasign Usllies =
iT .
i8 /7 hddic
1

4 R P EF R PP FEFF PR
21 module bwo_input_wor(

“c input inl,

23 input in2,

il output out

25 ir

26 /f ¥ou could substitute other possible descripticns.
27 aszign out = inl * in2;

29 endmodule

P 0

. Proceses | [ two_mout e

Starced : "Launching IS3E Text Editor to edit two_input xor.vw".

|
Consle | (@) Eros | fywemrge | @i she | g i s

[ dirue - B5E - GABchnolusling worklsboratee AT b raterACL ise - [two_ingut | [caps [ur [SCRL [Ln 22 Col 15 [Veilog

Figura 3.5

® DPentru verificarea sintaxei se selecteaza sursa ,,two_input_xor.v”’ din cardul
ferestrei ,,Sources”, se expandeaza ,,Sysnthesize - XST” apoi se face dublu-
click pe ,,Check Syntax™:

hoolalinx wo boratorAC1\laboratorACLise - [two_input_xor.v]
B File Edit View Project Source Process Window Help

OPHA & ¥RDEX 0| R PLPHHEARIRA T80T AN sk
EE([EZ2S2 | A%ANDIN

‘timescale 1ns / 1ps

EREECRE R E S B R L EE AR R BB EREE L B B LR EL AR ETY
/f Company:

// Engineer:

B

// Create Date: 16:23:28 09/20/2009
/{ Design Name:

// Module Name: two_input_xor

Erd Sources | E“L“]Files | {5 Snapshats | ELibmries | 9 // Project Name:

10 // Target Devices:

11 // Tool versions:

Sources for: | Implementation lz‘
\abumiorﬁm
=1 €3 xc3s500e4g320

wo_input_xor ftwo_input _xor.v)

Processes for: two_input_xor 12 // Description:

~ [  Add Edsting Source 13 i .

[ Create New Source i: ;’; Dependencies:

X View Design Summary 16 // Revision:
@3 Desian Uitiss 17 // Revision 0.01 - File Created
23 User Constraints 18 // Rdditional Comments:
2 P Syrthesize - XST 19 /7

-+ [E)@ View Syrthesis Report 20 SASHASEEEELERLEEE RS EE TR EESEEL i il fi

@ View RTL Schematic 21 module two_input xor |
View Technology Schematic 22 input inl,

23 input in2,

24 output out

25 ):

P2 Generate Post-Synthesis Simulation Model

€@ implement Design 26 // You could substitute other possible
2D Generate Programming File 27 assign out = inl * in3;
‘B2 Corfigure Target Device 28

23 endmodule

30

4

El—t Processes
two_input_xor.v

Figura 3.6



2.3 Simularea functionalitatii

® Pentru a simula functionarea modulului este necesara creerea unei noi surse

(dublu-click ,,Create New Source” Figura 4.1):

= Xilinx - 1SE woofudire work\JaboratorAC 1\sboratorAC Lise - [twao_input_orv*] L
[] Ble Edit View Project Source Process Window Help CIEE
DFHA L NbEx| o R AL MBE RO A MR LFEE #caEEn o

TTE|AARONH

O -cimesca 1= 1n= / 1ps A
for | Imglemertzan - TR R
@lahnuurﬁtl El
=l PP [
[l ma_npus_sor o _inpus_xervh :
L]
0 Sources | [Fhe | gy Supshon | T Livares s
a0
Processes x 11
Frucesses for: ta_npue_zr 1z
= AddEusing Source 2L
s
£ Vew Disign Summary 1
T Derion Lsitiss i1
T9F  User Constints 18
T 8] Sythasse - ¥ST 18
F0)  iplset Dosign 20 LIRSS
#0)  Ganesls Fragamming Fa 21 modules two_input_wmox(
@ 8y  Confgws Tamet Dewice 22 ingut inl,
23 impue in3,
H output out
25
6 ubstitute other possible descriptions.
21 n1 * ind:
28
2% endmodule
30 =
« '

U Prceszes | | [ two_mout o™

Started : "Launching ISE Text Editor to edit two_input_xor.v".

b

]
[f] Conscle | @Emrs | gy Werrge | @ Sl | g Frdim s |

| AP [rUk [5CRL [ 16 Col 14 | Verilog

Figura 4.1

® Noua sursa va fi de tipul ,, Test Bench Waveform” si va purta numele
sugestiv ,,two_input_xor_tbw’ ca in Figura 4.2.

ﬁ Mew Source Wizard - Select Source Type @

[l BMM File

4 IP {CORE Generator & Architecture Wizard)
"t.| MEM File

£ | Schematic

"t] Implementation Constrairts File

State Diagram File name:

two_input_or_thw

Verlog Module Location:
Verlog Test Fidure
] VHDL Module G M\Schooladlire wordaboratorACT E]

[#]VHDL Package
%] VHDL Test Bench

Add to project

<Back |[__Nea> | [ Canesl

Figura 4.2



® Ulterior se alege modulul caruia i se ataseaza fisierul de simulare (Figura 4.3).

f}‘j Mew Source Wizard - Associate Source

(=X

|Select a source with which to associate the new source.

=)

Mead >

| | Ccancsl

Figura 4.3

® la finalizarea crearii fisierului sursa, va aparea sumarul setarilor (Figura 4.4)

:ﬁ Mew Source Wizard - Summary

(=X

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

Add to Project: Yes

Source Directory: G:\Schooladliree wark aboratarAC1
Source Type: Test Bench Waveform

Source Name: two_input_xor_thw thw

Association: two_input_xor

[ |

Figura 4.4
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® DPentru realizarea simularii comportamentale a modulului trebuie setati
parametri de simulare conform figurii 4.5:

#=4 Initial Timing and Clack Wizard - Initialize Timing 3

Assign Check Assign
Inputs Outputs Inputs

Wait To Wait To
™ Check ™|*= Assign e

Clock Timing Information Clock Information

Inputs are assigned at “Input Setup Time" and ™) Single Clock inl
outputs are checked at "Output Valid Delay™. )

) Muttiple Clock:
@ Rising Edge Falling Edge 2t e

Dual Edgs (DDR or DET) @ Combinatorial {or intemal clock)

Clock High Time |100 ns Combinaterial Timing Information
Clock Low Time [100 ns Inputs are assigned, outputs are decoded then
checked. A delay between inputs and outputs avoids
Input Setup Time |15 ns assignment /checking conflicts.
Output Valid Delay |15 ns Check Outputs |50 | ns  After Inputs are Assigned
Cffset | 100 ns Assign Inputs |50 | ns  After Qutputs are Checked
Global Signals
_ _ Initial Length of Test Bench: | 1000 ns
FRLD {CPLD) GSR (FPGA)
Time Scale: | ns |E|
High for Initial: | 100 ns

Add Asynchronous Signal Support

< Back Firish ] [ Cancel ]

Figura 4.5

® Variabilele de intrare (,,in1” si ,,in2”) se seteaza manual ca in Figura 4.6.

ool wa fkabaratonAC 1\laboratorAC Lise - [twa_input_or_thtimw]

[T Fle Edit View Project Sowrce Process Test Bench Srulation Wirdow Help [l )

e e e e EIE I a1t = Arhceem
U [ Z2 5 LA ROR e ACHE NSk [ = ]
—— S| End Time: =
Insance Desigr Lnk Tree 1000 ns
Mint o T .
AN inz 1
AN out o

|y sowmes [(yRm o Sombole | Lbrmtes | S knzares

= Ftwo_inout_or
At
Mz
Mot

kil === 0| = PG 5
o 7 - : -
B Proceszes ]Li Smleects | [ Hermchy - two _inout o b | Lmlm_iw_w' i [

Started : "Creating Tbw file®.
Compiling werilog file "Gr/School/xilinx workslaboratocACl/ewo_inpue_sxor.w"

: [f] Conacle | @Emrs | gy Wamrs _éTdle || gt Pt s

Time -

Figura 4.6
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® Pentru a terce in modul de simulare se va selecta ,,Behavioral Simulation”

din fereastra ,,.Sources” ca in Figura 4.7.

[7] File Edit View Project Source Process Window Help [=IEI =]

DPEHA L AbEx o R ALPKEMB|E 200 A0 i HEEd #ciuEs o
EE|E2 TN A NAN
 Sourea. = X 1  timsscals lns f 1lps s
Sowmerior | Bshavicral Smudation - 2 LR A
a
L]
5
& 1&:23;
T
[} two_input_xor
0 Sources | [Fhe | gy Supshon | T Livares s
a0
Frocessss X 11
Processes for- two_input_or_fw iz
™ AddEesing Souee 2
[ Comale Hew Soume ié
o] ‘e Genecaied Tast Banch fa HEL ig
= Ao Tert Banch To st £
SY W ISE Smulsior 18
B [E  Smuse Behsiord Medel 18
B0 LR LR R R LR
21 modules two_input_xor|
2z imput inl,
23 inpuk ini,
24 output out
25 i
26 HE d td
21 s=mign zut = inl ¢ im
28
2% endmadule
30 =
P | B
04 Processes |
WO _mnput_xoey
This iz a Lite wezsion of ISE Simulators(L5im) . 7
Simulator is doing circult initialization process,
Finished cizcuit inieislizacicn process, =l
- ] v
[f] Conscle | @Emrs | gy Werrge | @ Sl | g Frdim s |

CAF3 1900 [3CRL [Ln 15 Col 3 [ Viilog

Figura 4.7

® DPornirea simularii se face prin dublu-click pe ,,Simulate Behavioral Model”

(Figura 4.8).

[ Ble Edit View Project Source Process Window Help [l )
DFEA L ADExX oo R ALK MB|IE BEOD: A 0@ EHEEd #eLau v
iEE|E 2% LA % % NO R
| Souses - X 1 tim=s=cals lns J 1ps e
Sowrezfor: | Behawioral Smustion - z SEEERE R EEEE R EEE R8I F R E T3 EE e
B lboateral] 3
= O aclas e 45700 :
5[] tweo_inpus_see S dwo_inged _ear_ b tew) :
& 16123128 08/20/200%
T
L] twe_input_xor
O Sources | [Fle | gy Soepehots | ) Lteares ]
a0
Propesses ® 11
Processes for: fwa_inpué_or_Sw iz
O AddBusing Source £t
= Create Hew Soume ié
[®)  vierw Genecated Test Banch fa HDL 16
T3 Add Ted Bench To Frojsct e
=% s ISE Smuisior 18
& T i
B0 LSRRI TR RS R R R R iiiiiiid
21  module two_input_wor|
2 input ini,
23 input in2,
2% output out
25 e
H ] /4 You could substitute oth
21 assign cut = inl * ind;
28
29 endmodule
30 =
el 7| B
L | [ two_mout e
[ This ir & Live version of ISE Simulator(ISim . -
Simulator is doing circuit initislizarion process,
Finished sircuie initisliracion process, [
- ] '
[f] Conscle | @Emrs | gy Werrge | @ Sl | g Frdim s |

CAPS

Figura 4.8
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® (a rezultat a simularii se obtin urmatoarele variatii de semnale(Figura 4.9):

Ble E
D@ TE DD AN R
ApTE ARSI B0 S ke Fs [F]
| Insarce Diesign Ut Troe
= bwa jnout me b Swn_nput o S
e uur rs_ingul_r
Bt +l
(3 Sourses ez s—.m:kj Librriss :GSnM:rcﬁ
T[4 5|
Pame Tips Wakia *
M Gsk Fiemal Sgnal Wel
M ETs lamal Sgasl Wall g
Rl PRLD Intemal Sgnal Wel
(A1 JTAG_TOO_GLEL | ksl Synsl HZ
1 JTAG_TCK GLOL | Intemad Sgnel HZ
[ aTag LEL | sl Sgaal HZ
1 JTAG_TMS GLEL | ntemal Sgnal HZ
s _GLAL | el Sgnal HZ
PGSR Ftemsl Sgndl 0
B G5 il Sgaal ] -
& - = - 7} [ 9] A |
1, [ ta "
L Procesems | [ 8o et [¥]two_input xorw | [ Semuieson
T of ISE Simulator {ISim) . E
5 inicializat. process,
E t initializacion procese,
% v
« i
[&] Comscle | (@ Emorx | AyWamngs | ETel Shel | g Findin Fles | [[F] Sim Console »bwc_ingut or tow

Time ==

Figura 4.9



2.4 Sintetizarea proiectului

® Tiind proiectata descrierea unui circuit in limbajul Verilog — HDL urmatorul

pas este de a folosi un mecanism de sintetizare (in acest caz: XST — Xilinx

Synthesize Tool) pentru a transforma codul VHDL intr-o retea de porti

logice pentru a fi implementata pe FPGA.

® Sintetizarea se face prin dublu — click pe ,,Synthesize - XST” ca in Figura 5.1.

EliFEE @it v

04 Procazacz |

1 ‘timesca 1= 1ns / 1ps A
Sowmesfon | Implementzten R N
ElebotoriC1 LR
= [ ucissile-£5 10 £ A
[ two_input_xor frea_input _sor v} L o
& I
wi M
o M
O Sources | [Fle | gy Soepehots | ) Lteares Ry
£ R
Processes 13 F S
Processes for- fwa_nput_xor iz i
O AddEnstng Source LAt/
. o
£ Ve Dasign Summasy 18 47
T W Desin Usltien P
TR UserConsmirts 18 /7 hdditic
: BT s
[] e Syrihass Ropet 20 SRR E R S TR EEESEE R E A E S TS EE SRR L i i i i ddisiiss
B hewRTL Schemaiic 21 module bwo_input_wor(
[B]  iew Tachclegy Schematic 2z imput inl,
8 Cherk Sy 2 il
) Genee Peat Syethasa Sedatize Madsl o i
En Impiscert Darign H /¢ ¥ou could substitute other poszible descripticns.
T )  Genersie Frogramming Fie 27 assign out = inl * ind;
@00 Configue Tage Device 28
29 sndmodule
30

i [] two_mout oy

. |

Fl[ This i= a Lice vecsion of ISE Simulatos(ISim).
Simulator ie doing circuit initialization process,
Finished circuit inieializacion procese,

| [ Consle | @Erons | gy Warrze | @Tel vt | gy P i |

b

| caps MUk [ 5CRL [Ln 29 Col 10 [ Veilog

Figura 5.1
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2.5 Programarea FPGA-ului

® Pentru a programa FPGA-ul cu functionalitatea descrisa anterior, sunt
necesare definirea unor constrangeri specifice tipului placii. Pentru acestea se
ceaza o noua sursa de tin ,,UCF” (User Constraints File) (Figura 6.1).

Xilinx - 15E - G

< hoofudirn work\JaboratorAC 1\shoratorAC Lise - [two_input_xorv]
[ Bile Edit View Project Scurce Process Window Help
‘DPEHA L SDEX 9@ R ALKAME|E DD A KE ElEEE @ aam: v

E|E2T LA NAR

- cimesea 1€ 1u= { ips i
Sowmesfon | Implementzten = R N
ﬁ_ |=borstorAC a /S Comp i
= D xclsSe-£ X 2
(¥ ma_npu_sor o _input_xoewh s
& 6123128 08/20/2009
] two_input_xor
I Sources | [P | g Soapehons | Y Lbeares s
a0
Processes’ *x 11
Processes for twa_input_ser iz
= AddEnsing Soure £i
i
£ View Design Summary 16
T % Design iiies 17
TR User Consmrts 18
=2 ) Syrthesizs - ST 18
@@'.mﬁyﬂmnw 4 R P EF R PP FEFF PR
B vewRTL Schemaiic 21 module bwo_input_wor(
[B]  iew Tachclegy Schematic 2z imput inl,
22 Chesk 5 Ea input ing,
" ELS cutput out
& P Genanne Poat Syrihass Selatin Mol 35 i
FRY inplerect Darign H /¢ ¥ou could substitute other poszible descripticns.
T8y  Genersie Frogramming Fie 27 assign out = inl * ind;
E €3 Configure Tage: Device 8
29 endmodule
30

4

H, Proceses | | [ two_mout oy

to the simulator, see your Simulacor tool documentaticn,

Process "Cenerate Post-Synchesie Simulakion Model" completed successfully

)
[f] Conacle | @Emm | gy Warrns | @Tei o | gy P s |

| caps MUk [ 5CRL [Ln 29 Col 10 [ Veilog

Figura 6.1

® [ crearea fisierului se va selecta ca tip ,,Jmplementation Constraints File” si
se va denumi ,,two_input_xor_ucf” ca in figura 6.2.

EI MNew Source Wizard - Select Source Type M

BMM File
£ |P {CORE Generator & Architecture Wizard)

State Diagram File name:

User Document two_input sor_ucf]

Y | Verlog Module Location:

il VHDL Module G:MSchooldlire: work\aboratorAC1 E]

P | VHOL Package
3| VHDL Test Bench

Add to project

] (o

Figura 6.2




® Se va obtine un sumar al setarilor realizate (Figura 6.3).

ﬁ Mew Source Wizard - Summary ﬁ

I Project Mavigator will create a new skeleton source with the following specffications: |

Add to Project: Yes

Source Directory: G:\Schooladliree war aboratorAC1
Source Type: Implementation Constraints File
Source Name: two_input_or_ucf ucf

Association: two_input_xor

| <Back || Fnsh | | Cancel

Figura 6.3

® Folosind sectiunea ,,User Constraints” din fereastra ,,Processes” se poate
edita fisierul de constrangeri nou creat. In acest caz se urmareste atribuirea

de pini fizici portutilor de intrare / iesire ai modulului proiectat. Pentru a
deschide editorul ,,PACE” se face dublu-click pe ,,Flootplan Area/ 10/
Logic — Port — Synthesis” (Figura 6.4).

[] File Edit View
DPEHP & NoOX 9o R PRPEAMAEA REOIR AN NR EEGECIE P
EIE2T AR NLEH

| Souces 1 ‘timesca 1= 1ns / 1ps A
Sowmesfon | Implementzten = R N

[ Eisbomatoralt a
= D xclsSe-£ X 2
i [¥] e twe_rput_or o _input_xerv) L]
[t inond st ol vn_put_oe_d uef) H
]
W2 Sorces | [Bke | g Supshons | I Litveres E
a0
Processes _* | E
Processes for- fwo_input_xcr = iz
= AddEosing Source £i

) Coeale Mew Source T

4 R P EF R PP FEFF PR
21 module bwo_input_wor(

3 input inl,
23 input in2,
) R
[E]  “hewRTL Schenatiz fg J",‘tm“t e
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® Se selecteaza ,,Package View”’si se vor atribui urmatorarele switch-uri pentru

cele doua intrari ,,1.L13”(in1) respectiv ,,1.14”(in2) si LED-ul pentru iesire
,,F112”(out) conform figurii 6.5.

Xilinx PACE - G:\School\xilinx work\laboratorAC1\two_input_xor_ucf.ucf I ==
File Edit View [0OBs Areas Tools Window Help
D@ S 0 u LW I
Design Browser EI@ | Package Pins for xc3s500e-4-fg320 EI@
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Figura 6.5

® Dupa editarea fisierului de constrangeri se trece la implementarea circuitului.

Pentru aceasta se selecteaza sursa ,,two_input_xor.v”’ din fereastra ,,Sources”

si se face dublu-click pe ,,Implement Design” din fereastra ,,Processes”

(Figura 6.6)
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® Ulterior se face dublu-click pe ,,Generate Programming File” din fereastra
,Processes” (Figura 6.7).
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Figura 6.7

® In acest moment este necesara alimentarea placii SPARTAN 3E si
conectarea acesteia la PC. Dupa pornirea placii si recunoasterea ei de catre
PC, se face dublu-click pe ,,Manage Configuration Project iMPACT)”
(Figura 6.8).
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® DPentru fereastra urmatoare se vor pastra setarile default (Figura 6.9).

#=#] iIMPACT - Welcome to iMPACT (=] ]

Pleaze select an action from the list below

@ Corfigure devices using Boundary-Scan (JTAG)
| Automatically connect to a cable and identffy Boundary-5can chain E]
() Prepare a PROM File
(7 Prepare a System ACE File
(") Prepare a Boundary-Scan File
[5vF
() Corfigure devices

| using Slave Seral mode

<Bsck |[  Finish i[ Cancel

Figura 6.9

® FPGA-ului XC3S500E i se va atribui fisierul ,,two_input_xor.bit” (Figura
6.10).
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Figura 6.10



® Celui de-al doilea device 1 se va atribui fisierul ,,xcfO4s.bsd” (Figura 6.11)

=4 Assign New Configuration File H L - (- [
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i) Enable Programming of BF| Flash Device Attached to this FPGA

Figura 6.11

¢ Ultimului device i se va atribiu fisierul ,,xc2c64a.bsd” (Figura 6.12)
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F | | b
File name: |xc2c64a bsd Qpen
File type: | Al Design Files f[;:jed.‘.isc: .‘.bsd_}. E[ Cancel
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Figura 6.12



® DPentru urmatoarea fereastra se vor pastra setarile default (Figura 6.13).

5 Device Programming Properties - Device 1 Programming Properties ﬁ
Category

- Boundary-Scan
k vice 1 FPGA, xc3s500e )
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FPGA Device Specific Programming Properties
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O
O

Assert Cable INIT during programming

[ o ][ Cancel H Anply H Help

Figura 6.13

® Programarea efectiva a FPGA-ului se realizeaza prin selectarea primului
dispozitiv, apoi click dreapta -> ,,Program” (Figura 6.14)
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Figura 6.14
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® In conditiile in care toti pasii au fost urmati corect se va obtine ,,Program
Succeeded” (Figura 6.15).

ol 4& E xum Exume
xc3dss0te xcflds xc2ch4a
two_input_xor bit *cfl4s bed xcZofda.bed

e
PR

Farae,
R

Program Succeeded

Figura 6.15

22



3. Testarea Divizorului pe placa

Aplicatia va fi testata pe placa prin aprinderea a doua leduri: un led va fi legat la
intarea modului realizat la tema iar cel de-al doilea led va fi legat la iesirea
modulului. Intrarea modulului este ceasul de pe placa de 50MHz, divizat la 2Hz
pentru a putea observa ,licaririle” ledurilor. Pentru atribuirea pinilor se va utiliza
,wopartan-3E FPGA Starter Kit Board User Guide” (ug230.pdf).

Se vor folosi urmatoarele surse Verilog (pentru claritate in fisiere separate) pentru a
crea un proiect Xilinx cu functionalitatea descrisa anterior.

module top_module (CLK_50MHz, CLK_2Hz, CLK_lpe2Hz_lpe4d);

input CLK_50MHz;
output CLK_2Hz;
output CLK_lpe2Hz_lpe4;

super_divizor_clk div (CLK_50MHz, CLK_2Hz);
generator_impulsuri gen(CLK_2Hz, CLK_lpe2Hz_1lped);

endmodule

module super_divizor_clk (CLK_50MHz, CLK_2Hz);
//rezulta un ceas cu perioada 0.5 secunde

input CLK_50MHz;
output CLK_2Hz;
reg CLK_2Hz;

reg [23:0] contor;

initial
begin
CLK_2Hz <= 0;
contor <= 1;
end

always @ (posedge CLK_50MHz)

begin
if (contor == 12500000)
begin
CLK_2Hz <= ~CLK_2Hz;
contor <= 1;
end
else
contor <= contor + 1;
end
endmodule
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module generator_impulsuri(clk, out);

input clk;

output out;

reg out;

reg [1:0] contor;

initial
begin
out <= 0;
contor <= 0;
end

always @ (posedge clk)

begin
if (contor == 0)
out <= 1;
else
out <= 0;

contor <= contor + 1;
end

endmodule



