Manual de Instalagdo da Plataforma Scorpion
1. Como conectar a Plataforma Scorpion com a Xilinx Starter-3E kit

Para comecar a ler este manual, ¢ bom que vocé conheca os componentes desta conexao.
— Plataforma Xilinx Starter-3E

Nesta Plataforma, existe uma porta USB localiza a esquerda da figura. Esta porta deve ser
conectada ao computador para que se possa configurar a FPGA. Na parte superior esquerda, possui
uma conexao com a fonte de alimentagdo, que deve estar ligada o tempo todo na energia; pois, a
FPGA trabalha como a memodria RAM, e so6 vai ficar programada apos vocé ter feito as
configuragdes necessarias e até ela ser desligada da tomada.
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F igura 1: Plataforma Xilinx Starter-3E
— Plataforma Scorpion

Esta Plataforma possui uma porta USB a direita da imagem. Esta porta deve ser conectada
ao computador que ira executar o projeto, apds a devida configuracio da placa.



Figura 2: Plataforma Scorpion
— Flat Controller

O Flat Controller ¢ composto por quatro fios, que irdo fazer o controle da transmissao de
dados entre as duas plataformas. Este controle ¢ necessario porque os bytes que representam a
operagdo e os operandos serao divididos em dois grupos de quatro bits cada. Entdo, estes fios farao
o controle de quando uma plataforma podera enviar/ler os bits que forem transferidos.

Figura 3: Flat Controller

Inicialmente, vocé precisa conectar as plataformas através do encaixe de pinos e ligar um
Flat Controller.

A Plataforma Scorpion possui dois grupos de quatro pinos, localizados em seu lado
esquerdo. Tais pinos funcionam para entrada e saida de dados. Eles devem ser encaixados a
plataforma Xilinx Starter-3E através de seus conectores, localizados na parte inferior direita. Esta
conexado ¢ mostrada na figura 4.
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Figura 4: Conexdo entre a Plataforma Xilinx Starter-3E e a Scofpion

Feito isso, ligue o Flat Controller (mostrado na figura 3). Os quatro fios devem ser ligados
aos pinos 109, 1010, 1011, I012; esta conexao ¢ mostrada na figura 5.
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Figura 5: Conexdo entre as plataformas e o Flat Controller

2. Programando a FPGA

Primeiramente, ¢ importante dar uma breve explicagdo sobre o FPGA. O FPGA (Field
Programmable Gate Array) ¢ um chip que suporta a implementagdo de circuitos logicos
relativamente grandes. Consiste de um grande arranjo de células logicas ou blocos logicos
configuraveis contidos em um TUnico circuito integrado. Cada célula contém capacidade
computacional para implementar fungdes logicas e realizar roteamento para comunicagao entre elas.

Para que vocé possa fazer um teste de conexdo entre as plataformas, estamos
disponibilizando um projeto de somador-subtrator de 8 bits, que ja possui um protocolo de
comunicagdo preparado para funcionar em conjunto com a Plataforma Scorpion (o principio de
funcionamento esta descrito no Anexo I). Apds carregar o bitstream (¢ uma sequéncia de bits que
representa o projeto compilado) para o FPGA, o projeto estard pronto para comunicar-se com a
Scorpion, enviando e recebendo dados.

Para carregar o projeto, vocé deve abrir o Xilinx ISE 10.1 e ir at¢ o menu File > Open
Project. Procure a pasta onde vocé salvou o arquivo que disponibilizamos para teste, abra as pastas
Somador-LCD > Somador-LCD > Scorpion ADD LCD > ScorpionNovo > Scorpion 20082009 >
LCD e selecione o arquivo LCD.ise.
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Figura 6: Arquivo do Projeto Somador-Subtrator

Com o LCD.ise aberto, voc€ deve ir até a aba Processes e seguir quatro passos:
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25 itten by Rahul Vora
—iees by Iplemeniion B 5 the University of New Mexico
gLeo 3 -—-rhlvora@gmail.com
= £Exc3s500e-4fg320 4
= [ Projeto_code - Behavioral (lcd.vhd) 5 1library IEEE;
- [%)SomadorSub - addsub - Behavioral (addsub.vhd) 6 use IEEE.STD LO 1164 .ATL;
[&consiraints.ucf {constraints.ucf) 7 use TEEE.STD LOGIC -
8 use IEEE.STD LOGIC |
9
10 entity Projeto code is
& Sources | [yFiles | gySnapshots | [yLibraries | 11 port (
2 SE_D : out std_l _vector (3 downto 0);
Processes for Projeto_code - Behavioral - LD By ACD RS, TED B oF Cg. o Bl
D Add Bvisiing Source 14 DATA_IN : fin STD LOGIC_VECTOR (3 downto 0):
15 LED_OUT : out STD_LOGIC VECTOR (4 downto 0};
1 Create New Source 7 -
16 LED OUT1 : out CTOR (2 downto 0);
£ View Design Summary S X
17 W_ENABLE
=3 Design Utities Ly .
18 CLOCK : in
3 UserConstraints - i W
= Ea@ Synthesize -XST = Nl o
20 RESET : in STD LOGIC;
€@ Implement Design i N
21 DATA OUT : out STD_LOGIC VECTOR (3 downto 0);
@ £ Generate Programming File = =
22 R_ENABLE : out
@ 2@ Configure Target Device =, =
23 W_DONE : out STD _LOGIC);
24 end Projeto_code;
25
26 architecture Behavioral of Projeto_code is
27
28 component addsub
29 Port ( busA : in STD LOGIC_VECTOR (7 downto 0);
30 busB : in ) LOGIC_VECTOR (7 downto 0);
Al op : in STD_LOGIC;
32 buss : out STD_LOGIC_VECTOR (7 downto 0);
o2 overflow : out STD_LOGIC
34 )
35 end component;
2e i
< I »
EEEEN = Desgnsummay | [ ednd
Started : "Launching Design Summary". A
Started : "Launching ISE Text Editor to edit lcd.vhd".
4] n I 3
& Console | @Enors | _j\Wamings | 1 TclShell | jggFindinFiles |
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a) Dé dois cliques em Synthesize — XST. Aqui o programa vai sintetizar o seu projeto e
buscar possiveis erros;

Xilin - ISE - UProjetoPabloSistemasDigitais\s

jonNovo\Scorpion_20082009

File Edit View Project Source Process Window Help

ORFEHA L $DBX 0l PPHAPRIA BE DT LW M #Daums XU REXARLTLT CQOBALL ? 00
1 --written by Rahul Vora -
Soniges o i 2 --for the University of New Mexico =
-ELeo 3 1voragmai
= £1xc3s500e-41g320 2
& [ #kProjeto_code - Behavioral (lcd.vhd) 5 library IEEE;
- [%) SomadorSub - addsub - Behavioral (addsub.vhd) el . e
+[) constraints ucf (canstraints.ucf) 7
8 A
9
10 entity Projeto_code is
53 Sources | [yFiles | ggSnapshots | [ Libraries | 11 Port
2 SF_D : out std_l r(3 downto 0);
Processes for. Projelo_code - Behavioral i LEDUE, TCD RS, ICD RM, SH CEO, : oul bite
O AddExising Source 14 DATA IN : in ) LOGIC_VECTOR (3 downto 0);
i) LED OUT : out LOGIC_VECTOR (4 downto 0):
[ Create NewSource L 2
i 16 LED OUT1 : out STD LOGI CTOR (2 downto 0);
£ ViewDesign Summary = . = =
17 W_ENABLE
@3 Design Uiliies iy i
©% UserConstrainis o Enoce: E
B 5 nhesize-XST 19 R_DONE : in
20 RESET : in
View Synthesis Report : — T— .
B ViewRTLSchematc 21 DATA OUT : out STD LOGIC VECTOR (3 downto 0);
: 22 R_ENABLE : out D_LOGIC;
[B View Technology Schematic 2 :
23 W_DONE : out STD LOGIC):
T2 CheckSyntax : s =
@ 8) Generate PostSynthesis Simulation Model 2 Wcrl Projeto codey
25
@ E2@Implement Design . . " "
26 architecture Behavioral of Projeto_code is
@ E2@Generate Programming File = —
@ Ea@Configure Target Device
Q@centg 9 28 component addsub
29 Port ( busA : in STD _LOGIC_VECTOR (7 downto 0):
30 busB : in STD_LOGIC VECTOR (7 downto 0):
31 op : in STD_LOGIC;
32 buss : out STD_LOGIC VECTOR (7 downto 0);
33 overflow : out STD_LO
340 ;
35 end component;
26 E
< | n | »
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Figura 7: Synthesize - XST




b) Dé dois cliques em Implement Design;

File Edit View Project Source Process Window Help
DPHAIL %0BX 9ol PAXXPEN BE 0D FN Rabwns [ FFE BEHENE QOBAL ¢ 0O
. & 1 --written by Rahul Vora
Soniges o i 2 --for the University of New Mexico
§ieo 3 lvorafgmail.com
= E1xc3s500e-41g320 5
& [ #kProjeto_code - Behavioral (lcd.vhd) 5 library IEEE;
[ SomadorSub - addsub - Behavioral (addsub.vhd) el e TEER.ATD TOETE GiEhoAri:
[ constraints ucf (constraints.ucf) 7 use IEEE.STD LOGIC ARITH.ALL:
8 use IEEE.STD LOGIC_UNSIGNED.ALL;
9
10 entity Projeto_code is
a3 Sources | [yFiles | gy Snapshots | [ Libraries | 1 Port (
J 12 SE_D : out std logic vector(3 downto 0);
e — 13 LCD_E, LCD RS, LCD_RK, SF_CEO : out bit:
. & ek : .
v 14 DATA IN : in STD_LOGIC_VECTOR (3 downto 0);
15 LED OUT : out STD_LOGIC_VECTOR (4 downto 0);
O Create NewSource & - =
i 16 LED_OUT1 : out STD_LOGIC VECTOR (2 downto 0);
£ ViewDesign Summary = . = =
17 W_ENABLE : in STD_LO
@3 Design Uiliies iy % —
. 18 CLOCK : in STD_LOGIC;
@3 UserConstraints ) i %
2 8.4\ Synthesizs -XST 19 R_DONE : in STD_LOGIC;
20 RESET : in STD_LOGIC;
nplement D } e . .
& 0@ Transiats o1 DATA OUT : out ~STD LOGIC VECTOR (3 downto 0);
o0 JMsp 22 R _ENABLE : out STD LOGIC;
& QYQPlace & Routs 23 ,  WDONE :out STD LOGIC):
 E@Generate Programming File Cag =Tl Froigto. coder
@ Ea@Configure Target Device = . ; g ;
26 architecture Behavioral of Projeto_code is
27
28 component addsub
29 Port ( busaA : in STD LOGIC_VECTOR {7 downto 0);:
30 bus : in STD_LOGIC_VECTOR (7 downto 0);
31 op : in STD_LOGIC;
32 buss : out STD_LOGIC_VECTOR (7 downto 0);
33 overflow : out STD_LOGIC
34 );
35 end component;
26 E
< | n | »
¢ Processes 5 :
What's NewinISE Design Sute 101 | Design Summary | [ lcdvhd |
Process "Translate" completed successfully
Using target part "3s500efg320-4". B
< m | v
El Console | @Erors | y\Wamings | E1TelShell | g Find i Files

Figura 8: Implement Design

c¢) Dé dois cliques em Generate Programming File;

File Edit View Project Source Process Window Help
DPHP L L2BX DR APLOXXS TE DD AR K Daums T HEAART OORLL 7 QO
et £ FPGA Design Summary = LCD Project Status (06/18/2010 - 16:06:35) =
=T & Design Overview Project File: LCD.ise Current State: Placed and Routed
= B Summary - -
£ xc35500-4g320 B e Module Name: Projeto_code + Enors: No Errors
& [WdProjeto_code - Behavioral (led.vhd) B Modls Level Utiizaion Target Device: 35500647320 « Wamings: 35 Wamings
1[I SomadorSub - addsub - Behavioral (addsub.vhd) [2 Timing Constraints Product Versi ISE 10.1 - Foundation Simulator « Routing Results: All Signals Completely Routed
[%) constraints ucf (constraints.uch) [ Pinout Report Design Goal: Balanced « Timing Constraints: X 1Failing Constraint
[E)Clock Report Design Strategy- Xilinx Defaut (unlocked) + Final Timing Score: 795 (Timing Report)
& Enors and Warnings
[ Synthesis Messages L S
w13 Sources | [\Files | gy Snapshots | [ Libraries | [ Translation Messages Al 2ron SHmmE0Y ‘ a
B Map Messages | No partition information was found. |
Processes for. Projeto_cade - Behavioral g:'“e T BouteMessages T ‘
B e iming Messages evice Utilization Summary | H
g itgen Messages Logic Utilization Used Available Utilization Note(s)
LE  ViewDesign Summary N EA‘!‘ ;“”e:“s”‘ss““s Total Number Slice Regislers 199 9312 %
% Design Utities Lhy ées n;:;s% - Number used as Flip Flops 182
User Constraints 4 B F
2 Translation Report L jumber used as Latches 7
@ 9 \Synthesize -XST
g gg‘g‘:‘;:;?[)es‘gn [ Map Report Numbsr of 4 input LUTs 2% 9312 %
Ml & Gererato Programming File Stiondienton M| TorbEE
2@ Configure Target Device Sotl g Seno Number of accupied Slices 228 48656 4%
ProjectProperties
%
Enable Enhanced Design Summary| | NSt o1 Slices conaining only related logie 228 228 100
D Ensble Message Fitering Number of Slices containing unrelated logic 0 228 0%
O Display Incremental Messages Total Number of 4 input LUTs 338 8312 3%
Enhanced Design Summary Contents Number used as logic 292 -
5 ST el Number used as a route-thru 4
Show Errors
%
B et Wanniigs Number of bonded 10Bs Ell 232 12
| O Show Failing Constraints htimbetotBHEGMUXS 1 2 i
| O Show Clock Report
Performance Summary H
Final Timing Score: 795 \ Pinout Data: PinoutReport
Routing Results: Al Signals Completely Routed | Clock Data: Clock Report
Timing i X 1 Failing Constraint [ -
P
# Processes What's New in ISE Design Suite 10.1 | £ Design Summary
Started : "Generate Programming File".
< " ] v
Console | @Emors | y\Wamings | [@Tel Shell | iggFindin Files

Figura 9: Generate Programming File
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d) Clique no '+' que estd ao lado de Configure Target Device e dé dois cliques em

Manage Configuration Project. Se aparecer o aviso que esté na tela abaixo, clique em
OK.

File Edit View Project Source Process Window Help
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EEEREALAXLTL QORLL 0 0O

e V ¥ FPGA Design Summary - LCD Project Status (06/18/2010 - 16:06:48) E
& & DEE;:’;:‘:EW Project File: LCD.ise Current State: | Programming File Generated
© Eixe3s5006-41g320 B pm;yemes Module Name: Projelo_code « Errors: No Errors
& [ #4Projeto_code - Behavioral (led.vhd) [ Module Level Utlization Target Device: xc3s500e-4ig320 ¢ Wamings: | 38Warings
@ [ SomadorSub - addsub - Behavioral (addsub.vhd) B Timing Constraints Product Version: ISE 10.7- Foundation Simulator + Routing Results: | All Signals Completely Routed
[ constraints ucf (constraints uch) [ Pinout Report Design Goal: Balanced + Timing Constraints: | X 1Failing Constraint
[BClock Repoit Design Strategy: Xilinx Defaut (unlocked) « Final Timing Score: | 795 (Timing Report)

& Enors and Warnings

2 Synthesis Messages L -
5 Sowces | [yFiles | g Snapshots | [ Libraries | [ Transiation Messages 3l LED) artiton Semmarny ‘ a
| No partition information was found. |

[EMap Messages
[E]Place and Route Messages

Processes for. Projeto_code - Behavioral

O AddExisting Source [2 Timing Messages I Device Utilization Summary | Bl (£
Jgpten nen [E)Bitgen Messages | Logic Utlization Used Available Utilization Note(s)
% ViewDesign Summary [EAll Current Messages | Tatal Numhar Stia Basi =5 e o
®% Design Utlities Project Navigator — [ 162
% UserConstraints B 17
824\ Synthesize -XST 1) Warning: No iIMPACT project file exists. Click OK to open iMPACT. You will then o TR =
£ 2\Implement Design need to define a configuration chain, designate which device in that chain is the
i L@ Generate Programming File target device, and then save the iIMPACT project file. Once this step is completed,
€™ Configure Target Device subsequent runs of the ‘Configure Target Device’ process can program the target 228 4655 4%
device without needing to open the iIMPACT GUL 228 228 100%
0 228 0%
338 9312 3%
— — 22 =
E‘g W Pariion Dot Number used as a route-thru 45
Show Errors
Number of bonded [OB: 30 232 12%
O Show Warnings S =
0O Show Failing Constraints Number of BUFGMUXs 1] 2 A%
0 Show Clock Report
Performance Summary =
Final Timing Score: | 795 | Pinout Data: Binout Report
Routing Results: | All Signals Completely Routed | Clock Data: Clock Report
Timing Ct i | X 1Failing Constraint | o
P
# Processes What's New in ISE Design Suite 10.1 | i Design Summary
<7 i ] 3
Console | @Erors | y\Wamings | @TelShell | g FindinFiles |

Figura 10: Manage Configuration Project

Apos isso, aparecerd a tela abaixo. Basta clicar em Finish.
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£ FPGA Design Summary = LCD Project Status (06/18/2010 - 16:06:48) =
Sources for Design 0 T
o EDetignvorian Project File: LCD.ise Current State: | Programming File Generated
o EIxcisSi0e4ig320 gz‘é”;‘r:;ysmﬁ Modulo Name: Projeto_code + Erors: | No Errors
& W dProjeto_code - Behavioral (led.vhd) B Module Level Utiization Target Device: 35500647320 « Wamnings: 35 Warnings
& [W)SomadorSub - addsub - Behavioral (addsub.vhd) B Timing Constraints Product Version: ISE 10.1 - Foundation Simulator * Routing Results: | AllSignais Completely Routed
[%2) constraints. ucf (constraints. uc) B PinoutReport Design Goal Balanced » Timing Constraints: | X 1Failing Constraint
k. IMPACT - Welcome to iMPACT ‘e S - | « Final Timing Score: | 795 (Timing Report)
& Ed |
I I I P lectan action from the list below ‘l‘"‘ Sammay ‘ |
S [y Fil Snapshots Lib - =
#3 Sources | [[yFiles | g Snspshois | [3Libraries (@) Configure devices using Boundary-Scan (JTAG) | ‘
Automatically connectto a cable and identify Boundary-Scan chain [«]
Processes for: Projeto_code - Behavioral e | —
O AddExisting Source Prepare a PROM File ion Summary ) i | a |-
O Create NewSource Prepare a System ACE File Ed I GUALED S Uktshcn) L)
; = 193 9312 2%
E  ViewDesign Summary ©Dd| () Prepare a Boundary-ScanFile ‘
@3 DesignUtities - 182 |
% User Constraints SVF 7]
@£ A\Synthesize -XST () Configure devices ol 9312 %
2.4\ Implement Design s .
# Q@ Generate Progiamming File using Slave Serial mode |
£2@Configure Target Device 228 | 4656 4%
228 | 228 100%
all of 228 0%
o 338 | 9312 3%
Enha 2% | i |
|
o
%
o 30 | 232 12
o 1 2 4%
o
‘e Summary o
<sack |[Fmsh | [ cancel | I | Pinout Data: Pinout Report
— — fely Routed Clock Data: Clock Report
e flely Rovted | Cloc Clock Report
| Timing i | X 1Failing Constraint | T
2, Processes What's New in ISE Design Suite 101 | 1 Design Summary
7] I ] v
Cansole | @Erors | i\ Wamings | ETelShell | igg Findin Files

Figura 11: iMPACT

Agora, vocé so precisa carregar o bitstream para o FPGA. O quadrado verde que aparece na
imagem abaixo representa a FPGA. Nesta parte, vocé deve abrir o arquivo lcd.bit, que estd na
mesma pasta que o LCD.ise.
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=3Boundary Scan
=3SlaveSerial
=3SelectVAP

=3Desktop Configuration
=3Direct SPI Configuration
[2)SystemACE %6355008 xefdds xc2c64a
[E)PROM File Formatier o —fle?— —fle ? — il

Assign New Configuration File (2 e

Lookin aJ,LcD/s,curpmnNuvu/Scmmun,moszcmeCDfE - =

imSources | [ Files & [P tibraries  [configura
) ngo = projeto_code bt
[Available Operations are: J _xmsgs
/. LCD_xdb

ioxst

File name: led bit

File type: | All Design Files (*bit™.rbt " nky %isc *bsd)

[ i | Enable Programming of SPI Flash Device Attached to this FPGA
[ : | Enable Programming of BPI Flash Device Attached to this FPGA

&f'Processes | Configuration Operations

What's New in ISE Design Suite 10.1 | & Design Summary

& Boundary Scan

PROGRESS_END - End Operation.
Elapsed time = 0 sec.
// %¥%% BATCH CMD : identifyMEM

o

< 1 |
[ Console | @Enors | iy Warnings | @ TeiShell | igFindinFiles |

Figura 12: Assign New Configuration File (FPGA)

Os proximos quadros representam a memoéria PROM e o CPLD, que nd3o serdao



configurados. Entdo, nas proximas telas, vocé s6 precisa clicar em Cancel.
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“2Boundary Scan
=3SlaveSerial
=3SelectVAP
=3Desktop Configuration
=3Direct SPI Configuration
[2)SystemACE %635500e xefdds xc2c64a
[E)PROM File Formatier 0. led bit —fle ? — il

TDI

=8 Assign New Configuration File

@3Sources |4 Files 5 Snapshol [y Libraries |Configura | |
4. _ngo
/Available Operations are: | xmsgs
J LCD_xdb
Lot
File name: |
Filetype: | All Design Files (*.mcs " exo “isc "bsd) [~

(@) None
) Enable Programming of SP! Flash Device Attached to this FPGA
() Enable of BPI Flash D ttached to this FPGA

@fProcesses | Configuration Operations

What's NewinISE Design Suite 10.1 | 3= Design Summary | & Boundary Scan

INFO:iMPACT:501 - '1 Added Device xc3s500e successfully.

4] I I
[£] Console | @Ewors | iy Warnings | @ TelShell | [ FindinFiles |

Figura 13: Assign New Configuration File (PROM)

% File Edit View Project Source Process Operations Output Debug Window Help Q

DRPEHA L YRBX e PLHASB BE M A X2 00 % Dawms @ SsXALL 00O «»
'% Bkt 3 3O

=ZBoundary Scan

- 23SlaveSerial

- 23SelectMAP

=3Desktop Configuration
== Direct SP| Configuration
[E]SystemACE xc3s500e xcfods xc2cb4a
[EIPROM File Formattar led bi efile = =file? =
E Assign New Configuration File

oI

Lookin: |£3)_LCD/ScorpionNovo/Scorpion_20082009/L.CD/[~] 4

L
sgSources | [ Files s Snapshol Py Libraries  Configuad] | | ). _ngo

| xmsgs
Available Operations are: | LCD_xdb

b xst

File name: ‘

File type: | All Design Files (*jed "isc ".bsd)

) Enable Programming of SPI Flash Device Attached fo this FPGA

Enable Programming of BPI Flash Device Attached to this FPGA.

¢ Processes | Configuration Operatians

1 Design Summary | [@lcdvhd | & Boundary Scan
INFO:iMPACT:501 - '1l': Added Device xc3s500e successfully.

< m

|
[ Console | @Ewrors | 4\ Wamings | @ TeIShell | g Findin Files

ﬁ utl ~» Reproducao Autom:

Figura 14: Assign New Configuration File (CPLD)



A proxima tela serve para configuracdes mais avancadas, voce so precisa clicar em OK.

L File Edit View Project Source Process Operations Output Debug Window Help =@
DREF L Lobx| veR PLHXLPRIE BT AW 00 & Daums e XA QORLL I P QO x| (& #o|Lw
“2Boundary Scan
“3SlaveSerial
EZSelectMAP
“3Desktop Configuration
3Direct SPI Configuration
[E)SystemACE Device Programming Properties - Device 1 Programming Properties &
[E1PROM File Formatier Category
= Boundary-Scan
Device 1( FPGA, xc3s500 )
Device 2 ( PROM. xcfl4s ) s"’pe"wams Mo
Device 3 ( CPLD2. xc2c64a ) i .
- T FPGA Device Specific Programming Properties
EgSources  |([4Files ﬁSnapshntlElevanes Configura T
Assert Cable INIT during programming [P
lAvailable Operations are
ok | [ cancel | [ Appy |[ Help
EfProcesses | Configuration Operations
L — — |
INFO:iMPACT:501 - '1': Added Device xc3s500e successfully. -
4] n I 3
[£] Console | @Ewors | iy Warnings | @ TelShell | [ FindinFiles |

m £ 7 B Xilin- ISE- UAProje.. | 1 8- Paint

Figura 15: Device I Programming Properties

Agora, selecione o dispositivo FPGA (representado no primeiro quadrinho), clique com o
botdo direito e, em seguida, clique em Program.
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#3Boundary Scan
23SlaveSerial
=3SelectVAP
=3Desktop Configuration
=3Direct SPI Configuration
[2)SystemACE
[E)PROM File Formatier

@3Sources | [ Files 5 Snapshol [y Libraries _|Configuration Mode

|Available Operations are:
= Program

= GetDevice ID

= GetDavice Signature/Usercods
= Check Idcode

=5 Read Status Register

@fProcesses | Configuration Operations

TDI

*c3s50
lcd bil

What's New in ISE Design Suite 10.1

Get Device ID
Get Device Signature/Usercode

Add SPI Flash...

Assign New Configuration File...
Set Programming Properties...
Set Erase Properties.

Set Target Device

+ Design Summary | & Boundary Scan

INFO:iMPACT:501 - '1

Added Device xc3s500e successfully.

4] I I
& Console | @Enors | j\Warmings | E1TclShell | jgg Find in Files

I S /C

& Xilinx - ISE - U:\Proje. 8- Paint

Se tudo der certo e o programa conseguir configurar a FPGA corretamente, a proxima tela

sera assim:

Figura 16: Program
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‘3iBoundary Scan
“=iSlaveSerial

- =zISelectMAP
“=IDeskiop Configuration

- ==IDirect SPI Configuration
[2)systemACE.
[E]PROM File Formatter

sgSources | (3Files s Snapshol| ) Libraries _|Configuration Mode

[Available Operations are
=) Program

= GetDevice ID

= GetDevice Signature/Usercode
= ChecklIdcode

=)Read Status Register

xc3s500e
Icd.bit

DO

xcflds
—fle? —

xc2cb4a
—fle 7 —

Program Succeeded

@fProcesses | Configuration Operations

What's New in ISE Design Suite 10.1

2 Design Summary

% Boundary Scan ‘

"1': Programmed successfully.
PROGRESS_END - End Operation.
Elapsed time = 1 sec.

O I ]

£l Console | @Erors |y Wamings | @ TeiShell | g Findin Files |

Figura 17: Program Succeeded
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3. Ativagdo da Plataforma Scorpion

Até aqui, a configuragdo poderia ser feita usando tanto o Windows quanto o Linux. A partir
de agora, todos os passos deverdo ser executados em alguma plataforma Linux.

O proximo passo ¢ ativar a Plataforma Scorpion; para isso, ¢ bom que vocé entenda um
pouco sobre seu funcionamento.

A Plataforma Scorpion trabalha com transferéncia de dados via USB, fazendo uso de
fungdes primitivas da biblioteca LIBHID, da linguagem C++. Para que seja possivel fazer o nosso
programa funcionar corretamente na placa, vocé deve instalar esta biblioteca no Linux. Apds a
instalag@o, é necessario apenas, conectar a Plataforma ao computador através da porta USB citada
na explicacdo da figura 2.

Vocé pode instalar a LIBHID de duas maneiras:
— pelo gerenciador Synaptic
V4 no menu System > Administration > Synaptic Package Manager. Em Quick Search,
procure por “libhid” e instale os pacotes: libhidO e libhid-dev.
— apartir do arquivo libhid-0.2.16.tar.gz, que ¢ disponibilizado juntamente com este manual
Se vocé optar por instalar desta maneira, necessita apenas fazer a instalagdo via terminal no
Linux. Para instalar no Ubuntu, primeiramente vocé deve descompactar o arquivo com o comando:
tar -zxvf libhid-0.2.16.tar.gz
Ap0s isso, navegue até a pasta criada e execute no diretorio raiz os seguintes comandos:

sudo ./configure
sudo ./make

sudo ./make install

Feito isso, o sistema ja estard configurado para comunicar-se corretamente com a Scorpion.

» Preparando a Scorpion

Para que a Scorpion funcione corretamente, vocé deve ter seguido corretamente os passos
contidos neste manual: fazer as ligagdes dos pinos e do Flat Controller com a Xilinx Starter-3E e
conecta-la ao computador através do cabo USB, e instalar a biblioteca LIBHID. Feito isso, vocé
pode rodar o projeto que nos fornecemos — somador-subtrator de 8 (oito) bits — no terminal.

4. Rodando o aplicativo
Abra o terminal do seu Linux, navegue at¢ a pasta onde o terminal (que nos
disponibilizamos juntamente com este manual) estd salvo (neste caso, o projeto estd na Area de
Trabalho, na pasta TerminalSomador) e execute o terminal.out com a seguinte linha de comando:

sudo ./terminal.out

Os outros comandos presentes na imagem serviram para buscar a pasta onde o terminal,out
estd e para listar os arquivos presentes em cada pasta.



2 @ @ ana@ana-laptop: ~/Area de Trabalho/TerminalSomador

Arguivo Editar Ver Terminal Ajuda
‘cd Area\ de\ Trabalho/
Area de Trabalho$ 1

de_tela.png Termir

ana@ana-laptop:
ana@ana- laptop:~

/

! .ﬁfeé de Trabalho$ cd TerminalSomador
ana@ana-laptop:~/Area de Trabalho/TerminalSomador$ 1s

binariochar.c DeviceHID.h

binariochar.c~ DeviceHID.h.gch

binariochar.cpp Driverl.cc

binariochar.cpp~ DriverHID.cpp

DeviceHID.cpp DriverHID.cpp~

DeviceHID.cpp-~ Llibhid® 8.2.15-1ubuntul i386.deb

mainADDSUB. cpp
mainADDSUB. cpp~
terminal.out
tutorial
tutoriall.c
valeu

ana@ana-laptop:~/Area de Trabalho/TerminalSomador$ sudo .fterminal.nutl

Figura 18: Terminal do Linux

Logo apos, aparecera a seguinte tela:



© © @ ana@ana-laptop: ~/Area de Trabalho/TerminalSomador

Arquivo Editar Ver Terminal Ajuda
ADD-SUB 8bits FPGA LCCV-UFAL

Operacao +(B) -(1)

Figura 19: Terminal do Somador-Subtrator de 8 bits

O programa ¢ bem simples: primeiramente, vocé escolhe a operagdo que deseja realizar, 0
(zero) para soma ou 1 (um) para subtragdo. Depois, o software solicitard que vocé insira os
operandos; lembre-se que este projeto da suporte & operagdes com palavras de até 8 (oito) bits. A
entrada dos operandos ¢ feita com caracteres ASCII, cada caractere possui um codigo binario
correspondente; no exemplo abaixo, nos tentamos somar o caractere 3 com o caractere >, que tém
como correspondentes binarios, 00110011 e 00111110, respectivamente.



2 @ @ ana@ana-laptop: ~/Area de Trabalho/TerminalSomador
Arguivo Editar Ver Terminal Ajuda
ADD-SUB 8bits FPGA LCCV-UFAL

Operacao: ©® (08118000)
Operandol: 3 (©8110811)
Operando2: > (P0111110)

TRACE: hid interrupt read(): retrieving interrupt report from device ©07/802[©
1 ...
WARNING: hid interrupt read(): failed to get interrupt read from device 807/802[
B]: could not claim interface B: Device or resource busy

FAILURE calling hid interrupt read

Resultado (BEEEE000)
ADD-SUB 8bits FPGA LCCV-UFAL

Operacao +(8) -(1)

Figura 20: Execugdo do Somador-Subtrator de 8 bits

Logo apds a entrada do segundo operando, o software enviard as informacdes para a
Plataforma Scorpion via USB, que aguardara o retorno do FPGA. Quando o FPGA responder, o
resultado sera mostrado na tela. Apos a exibicdo do resultado, o FPGA ja estara pronto para uma
nova operagao.

OBS: No teste usado para o preparo deste manual, ocorreu um erro durante o envio dos dados a
FPGA, portanto, ndo obtivemos o resultado correto da nossa soma.



Anexo |
Principio de Funcionamento do Protocolo FPGA-Scorpion-computador

A Plataforma Scorpion possui dois grupos de pinos compostos por quatro pinos cada um, o
grupo superior ¢ responsavel pelo envio de dados e o inferior, pelo recebimento de dados. Desta
forma, a comunicacao ¢ realizada com 4 (quatro) bits de cada vez.

A Scorpion foi configurada para comunicar-se com a porta USB enviando e recebendo
apenas 1 (um) byte por vez, como s6 possui 4 (pinos) de comunicagdo, € necessario dividir o byte
em dois grupos de 4 (quatro) bits.

Além da divisdao do byte, também ¢ necessario o controle do trafego de dados (envio e
recebimento), para que possamos garantir a integridade da informacdo. Assim, faz-se necessaria
uma verificacdo realizada por cada plataforma para saber se ela estd pronta para enviar ou receber
algum dado. Desta maneira, podemos garantir que ndo havera perda de dados, pois a transferéncia
sO vai acontecer se o dispositivo que vai receber o dado estiver pronto. Este controle de envio e
recebimento de dados ¢ realizado pelo Flat Controller. O Flat Controller ¢ composto de 4 (quatro)
fios.



