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CE Bases tecnoldgicas

CEFET/SC

Dispositivos Logicos Programaveis.
Introducéo a Tecnologia FPGA.

Introducédo aos ambientes de software EDA (Electronic
Design Automation).

Introducéo a Linguagem VHDL.
Aritmética computacional.
Introducéo aos Kits de desenvolvimento.

vV V VY V

Sintese de circuitos baseada em dispositivos 16gicos
programaveis.
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Gate Arrays; 2.ed; Uwe Meyer-Baese; Springer, 2006
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Circuit Design with VHDL,; Volnei A. Pedroni; MIT
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Projetando Controladores Digitais com FPGA; César da
Costa; Novatec, 2006


http://www.xilinx.com/

CE Introducdo a FPGA

CEFET/SC

O material a ser apresentado foi elaborado com base
nas bibliografias citadas anteriormente.



CE AplicacGes de DSP (Digital Signal
CEFET/SC Processing)

» Processadores DSP: Nos ultimos 20 anos, a maior parte
das aplicacoes DSP foram realizadas por processadores
DSP (Texas Instruments, Motorola, Analog Devices...).

> ASICs (Application Specific Integrated Circuits): Sao
muito utilizados em aplicacdes especificas de DSP.

> FPGA (Field Programmable Gate Array):. Tecnologia
recente para aplicacoes de DSP de alta velocidade
(Xilinx, ALTERA, Atmel...).



CE Aplicacbes de DSP

CEFET/SC

> A maioria dos algoritmos utilizados nas aplicacoes de
DSP envolvem as operacOes de multiplicacdo e soma,
conhecidas como operacbes MAC (Multiplies and
accumulates).

> OperacOes de divisao e raiz quadrada sao raras em
algoritmos de DSP.

> Normalmente a complexidade de um algoritmo de DSP
pode ser medida em termos do numero de operacOes
MAC utilizadas.



é Exemplo — Operacoes MAC
CEFET/SC

Filtro FIR com 5 coeficientes

4

YKy = 5 wpX(k—n)
n=20

x(k)

y(k)



G FPGA
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> A FPGA ¢é um conjunto de unidades logicas idénticas
(blocos l6gicos) e configuraveis contidas em um unico
circuito integrado.

» As unidade logicas sao conectadas por uma matriz de
trilhas condutoras e por chaves de interconexao.

> As Interfaces I/0 do FPGA sao feitas pelos blocos de 1/0
do componente.



C: Estrutura simplificada do FPGA
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Row
interconnects

Column
interconnects




CE Bloco Logico de um FPGA
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> Os Dblocos logicos contem componentes logicos que
Implementam funcbes logicas e aritméticas. Para a
fabricante Xilinx, os blocos l6gicos sdao chamados de

Slices.

Look-up Tables

=

Flip-flops Multiplexers

Carry Logic
GENERIC FPGA LOGIC BLOCK




C: LUT - Look-Up Table
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> Sao blocos muito utilizados para implementar funcoes
l0gicas.

> A forma geral de uma LUT é uma SRAM, que armazena
tabelas verdade para funcoes logicas de n-entradas.

> Desta forma, as linhas de enderecamento da SRAM
funcionam como entrada e a saida fornece o valor da
funcéo logica.

a___ | 8xl
SRAM
b LUT | f
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C= Fluxo de Projeto em FPGA
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> Especificacao e entrada do projeto.

> Sintese e mapeamento da tecnologia.

> Posicionamento e roteamento.

> Verificacao e teste.

> Programacao do FPGA.



C: Especificacao e Entrada do Projeto
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» Diagramas logico atraves de editores graficos.

> Linguagem de descricio de hardware (Hardware
Description Language) atraves de editores de texto.

> Modelagem de sistemas através de software especifico
(Ex. System Generator da Xilinx).



c= Sintese e mapeamento da tecnologia (netlist)
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» O processo de sintese otimiza as equacdes boleanas
(otimizacdo logica independente da tecnologia) geradas
pelo projeto, permitindo a reducdo da area a ser ocupada
no FPGA. Os atrasos entre 0s sinais internos tambem sao
reduzidos.

> NO mapeamento, 0 projeto otimizado € adequado a
tecnologia empregada no componente a ser utilizado.



CE Posicionamento e roteamento (Place and
Route)
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» O posicionamento € a atribuicio de componentes
disponiveis aos componentes l0gicos do projeto.

> Na etapa de roteamento, as conexdes entre 0S
componentes sao garantidas visando sempre maximizar a
velocidade das conexoes criticas.



CE Verificacao e teste
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> Nesta etapa sao utilizadas algumas ferramentas para
simular o funcionamento do projeto.

> ModelSim
> Synopsys

> As simulacOoes podem ser feitas para verificar o
comportamento do sistema e também para verificar
restricOes de temporizacao.



CE Programacdo do FPGA

CEFET/SC

> Nesta etapa, € gerado um arquivo binario para
configuracao do dispositivo.

» O download pode ser feito através de um cabo USB.



C: FPGA: uma caixa de blocos de DSP
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Design
D Verify () () (+) (+)
Place and Route
—
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C= FPGA vs. Processadores DSP
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> O FPGA tem a flexibilidade para variar o numero de bits
de acordo com a aplicacao.

> No FPGA o processamento € inerentemente paralelo,
para algoritmos seqlenciais um FPGA nao € a melhor
solucao.

» Se uma determinada aplicacao pode ser realiza em um
processador DSP, provavelmente ndo é vantagem utilizar

um FPGA.



CE Filtro FIR com 256 coeficientes
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DSP Convencional FPGA
‘ co_ C1 55
. X ><
yl) Unidade
MAC
N | Data Out
256 Loops necessarios para Todas as 256 operacdes MAC séo

processar amostras realizadas em 1 ciclo de relogio (clock)



<-= Flexibilidade do FPGA: Custo vs.
CEFET/SC Velocidade
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CE Ferramentas utilizadas na disciplina
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> ISE (Xilinx).

> Quartus (ALTERA).

> Matlab/System Generator (Xilinx).



C= VHDL
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> VHDL (Very Hight Specific Integrated Circuit Hardware
Description Language) € uma linguagem de descricio de
hardware.

> A linguagem VHDL é um padrao especificado pelo IEEE
1076 e IEEE 1164.

> Por ser um padrdo o codigo desenvolvido independe do
fabricante.



C= VHDL
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» As duas aplicacOes principais sdo em dispositivos 16gicos
programaveis (CPLD, FPGA) e em ASICs.

> A linguagem (codigo) VHDL € inerentemente
paralela.

> Apenas comandos colocados dentro de processos,
funcoes ou procedimentos sao  executados
sequencialmente.



CE Unidades béasicas do VHDL
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> Declaracao de bibliotecas: Lista de todas as bibliotecas
que podem ser usadas no projeto.

> Entidade: Especifica os pinos de 1/O do circuito.

> Arquitetura: Contéem o codigo VHDL dizendo como o
circuito deve funcionar.



C= VHDL
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» Todo o projeto em VHDL deve conter pelo menos um par
entidade-arquitetura.

» Um projeto pode ter mais de uma arquitetura, cada uma
descrevendo um comportamento para o sistema

Entity Declaration

Architecture 1 Architecture blah
concurrent behaviour / \ bad behaviour
Architecture 2 Architecture 3
sequential behaviour good behaviour




C: Declaracao de bibliotecas
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LIBRARY
PACKAGE
library IEEE;
use IEEE.STD LOGIC 1164.all; FUNCTIONS
I I
L , PROCEDURES
use everything
: COMPONENTS
library name
c CONSTANTS
=
package name T

As bibliotecas ‘work’ e ‘std’ sdo incluidas por definicao,
nao necessitando serem citadas no codigo.



C: Declaracdo de Entidade
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ENTITY entity name IS

PORT (
port name : signal mode signal type;
port name : signal mode signal type;

NE

END entity name;

» O modo do sinal pode ser in (entrada), out (saida), inout
(bidirecional) e buffer (saida e realimentacdo externa).

» O tipo pode ser bit, std_logic, integer, etc.

» O nome da entidade deve ser 0 mesmo do arquivo .vhd.



C: Exemplo 1
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ENTITY PORTA E IS
PORT
|
L, BE: IN EIT:
S5: OUT EIT
1
END ENTITY PORTL E:
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Inputs

A—>

B—

C—

D—»

entity AQI 1s

port (A, B,

|_|_J

Exemplo 2
AOI Outputs
—»F

c, D in std logic;

out std_logic) ;



C: Declaracao da arquitetura
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ARCHITECTURE architecture name OF entity name IS
[declarations]

BEGIN
(code)

END architecture name;

> A declaracdo de sinais internos e constantes e feita entre a
arquitetura e o inicio do codigo.

» O nome da entidade por ser qualguer nome, exceto as
palavras reservadas do VHDL.



C: Exemplo 1
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———
4 — S
B —»

ARCHITECTURE MINHA FORTA QF PORTA E= IS

BEGIN
a <= b AND E;

END ARCHITECTURE:;

Para atribuir valores aos sinais utiliza-se ‘<=’ e para
variaveis utiliza-se “:=’, neste exemplo o valor de ‘A.B’ esta
sendo atribuido ao sinal de saida ‘S’.
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Exemplo 2

1
B - —

architecture V1 of BOI is
begin

FF <= not((A and B) or

end V1;

L P



C: Exemplo: Porta E
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ENTITY PORTA E IS
PORT

{
L, B: IN EIT:
3: OUT BIT

1
EMND ENTITTY PGRTR_E;

ARCHITECTURE MINHA PORTA OF PORTA E IS
BEGIN
a4 <= 4 AND B:

END ARCHITECTURE:
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library IEEE;
use IEEE.STD LOGIC 1164.all;

=TT O T %r .Fl
b=

e = P T

entity BROT i

[
i1

laration

i
o

port(A, B, C, D : in std logic;

F : out std logic);

=end AOI;

[
- g

—— architecture body
architecture V1 of AOI 1is

begin

F <= not{(A and B) or (C and D)) ;

end V1;

Exemplo: Porta E_ OU

Inputs

A—

B —

o

AOI Outputs

R
~

D—»



Palavras Reservadas do VHDL
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ABS FILE
ACCESS FOR
AFTER FUNCTION
ALIAS
ALL GEMERATE
AND GENERIC
ARCHITECTURE GROUP
ARRAY GUARDED
ASSERT
ATTRIBUTE IF

IMPUEE
BEGIN IN
BLOCK INERTIAL
BODY INOUT
BUFFER I5
BUS

LABEL
CASE LIBRARTY
COMPONENT LINEAGE
CONFIGURATION LITERAL
CONSTANT LOOP
DISCONNECT MAP
DOWHNTO MOD
ELSE NAND
EL5IF NEW
END NEXT
ENTITY NOR
EXIT NOT

NULL

OF

0
OPEN
OR
OTHERS
OuUT

PACEAGE
PORT
POSTPONWED
FEOCEDUERE
PROCESS
FURE

RANGE
RECORD
REGISTER
REJECT
REM
REFORT
RETURN
ROL

ROR

SELECT
SEVERITY
SIGHAL
SHARED
SLA

SLL

SEA

SEL
SUBTYPE

THEN

TO
TERANSPORT
TYPE

UNAFFECTED
UNITS
UNTIL

USE
VARIABLE
WAIT
WHEN
WHILE
WITH
ENOR
HOR



CE Introducdo ao Quartus I
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> Wwww.altera.com



c= Codigo Concorrente (paralelos) e Seqlencial
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» Os codigos paralelos em geral implementam circuitos
l0ogicos combinacionais, onde a saida do circuito depende
apenas da entrada atual

> Os codigos seqguenciais implementam circuitos 10gicos
sequenciais, onde a saida do circuito depende de entradas

anteriores
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Codigo Concorrente

Nao importa a ordem em que 0s sinais sdo escritos, eles podem ser

executados ao mesmo tempo

—— entity declaration
entity AOI is
port(A, B, C, D : in std logic;
F : out std logic);

end AOQI;
—— architecture body
architecture VZ of AOQI is

signal Il1, IZ, I3 : std logic;
begin

-— concurrent assignments

I1 <= A and B;

I2 <= C and Dj;
I3 <= Il or I2;
F <= not I3;

— concurrent operations

A— |
B —

y

2N

C —
D —

Y

I1

/|

F1 ,’>O g
-Drs

T2




C: Codigo Concorrente
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» A atribuicdo de um valor a um sinal concorrente é disparada por
um evento em um determinado sinal.

» O evento neste caso € a mudanca de valor de um sinal.

» No caso abaixo, um atraso de 2ns na atribuicdo do valor para I1 €
considerado

eventon A actual assignment
; ; takes place
1
1
p" 1
1
1 1
1 1 Tl <= A and B after 2 ns;
B 1 1
1 1
1 ——
1
Il |
1



CE Codigo Concorrente
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O diagrama abaixo mostra a resposta de um circuito ao evento A

event on AH: : i
I [ 1
A : —
—-— concurrent assignments : ‘ P
Il <= A and B after 2 ns; B ! L LI
I2 <= C and D after 2 ns; I ' roor
I3 <= Il or I2 after 2 ns; c ' : —
F = not I3 after 1 ns; I ' Lo
: A L
D | r | 3
I 1 1 1
| r | )
| r 1 r
| r | T
1 r 1 r
1 1 I
I1 : T :
(TTTmmmmmmmmmsoes : —

r
| T1 ! 12 : : —
B —nl | R =
r T
I I 13 T T :
1 F I r 1 1
. I3 l l : L

|:, i

—:""" ! : : L
D e 12 I F r i i I
L | : . (I
b o e o ————— i ——— - b - - i

2ns 2ns 1ns



C: Exemplo 1: Multiplexador
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LIBRARY ieee; a
USE ieee.std logic 1164.all; b
_______________________________________ MUX
C
ENTITY mux IS |
L
PORT ( a, b, ¢, d, s0, sl: IN STD LOGIC;
y: OUT STD LOGIC); sl s0O

ARCHITECTURE pure_logic OF mux 15
BEGIN
v <= (a AND NOT sl AND NOT s0) OR
(b AND NOT sl1 AND sd) OR
(c AND s1 AND NOT s0) OR
(d AND sl AND s0);
END pure logic;
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Resultado da simulacao

125iEIns

EED.IEIns

= s
=z
=3
b

o
=i

O 50 50 50 53 e e




C: Exemplo 2: Multiplexador (when/else)
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LIBRARY ieee; a
USE ieee.std logic 11l64.all; b |
——————————————————————————————————————————— MUX
ENTITY mux IS C
PORT ( a, b, c, d: IN STD LOGIC; d
sel: IN STD LOGIC VECTOR (1 DOWNTO 0);
y: OUT STD LOGIC); sel (1:0)

END mux;

ARCHITECTURE muxl OF mux IS

BEGIN

Yy <= a WHEN sel="00" ELSE

b WHEN sel="01" ELSE
¢ WHEN sel="10" ELSE
d;

END muxl:



c= Exemplo 3: Multiplexador (with/select/when)
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LIBRARY ieee; a
USE ieee.std logic 1164.all; h—|

MUX

ENTITY mux IS
PORT ( a, b, ¢, d: IN STD LOGIC; d
sel: IN STD LOGIC VECTOR (1 DOWNTO 0);
y: OUT STD LOGIC);

sel (1:0)

ARCHITECTURE mux2 OF mux IS
BEGIN
WITH sel SELECT
v <= a WHEN "0O0", -- notice "," instead of ";"
b WHEN "01",
¢ WHEN "10",
d WHEN OTHERS; -- cannot be "d WHEN "11" "
END mux?2;

s



vi Codigo Sequencial - Processos
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» Um processo é uma secéo seqiencial de um codigo VHDL.
» As instrucOes dentro de um processo sao executadas em
ordem.

» Processos dentro de uma arquitetura sao executados em
paralelo.

Process 2




C: Processos com Lista de Sensibilidade
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» A lista de sensibilidade é opcional.

» Processos com lista de sensibilidade apenas sao executados
quando um evento ocorre.

» O evento é uma mudanca do sinal contido na lista de
sensibilidade.

process (A, B) —— process ith a sensitivity list
begln
F <= A and B; —-— these statemsents are sxecuted =
T <= A or B; = after the othe




Varios Processos em uma Arquitetura
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<-= Exemplo 1: Flip-flop tipo D com reset
CEFET/SC aSSINCrono.

LIBRARY ieese:
USE ieee.std logic 1164.all; d —»—

——————————————————————————————————————— DFF
ENTITY dff IS
PORT ( d, elk, rst: IN STD LOGIC; clk _p__:>

g: OUT STD LOGIC);

st —p——
ARCHITECTURE behavior OF dff IS
BEGIN

PROCESS (rst, clk)
BEGIN

IF (rst='1') THEN
q <= '0';
ELSIF (clk'EVENT AND clk='l"') THEN
g <= d;
END IF;
END PROCESS;

END behavior:



C: Resultado da simulacéo
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ED.IIIIns 1IIIIII.IIIIns 15EI.IIIIns EEIIII.IEIns EEIII.IEIns EIIIIIII.IIIIns HED.IEIns
- rsi 1 | I_
- 0 | |
= clk 0 | | | | | | [
- ¢ 0 | L




C: Exemplo 2: Flip-flop D com porta nand

CEFET/SC

ENTITY example IS
PORT ( a, b, clk: IN BIT;

a—
q: OUT BIT); :::K}—— —q
END example; b DFF

clk

ARCHITECTURE example OF example IS :>
SIGNAL temp : BIT;

BEGIN

temp <= a NAND b;
PROCESS (clk)

BEGIN
IF (clk'EVENT AND clk='1') THEN g<=temp;
END IF;

END PROCESS:
END example;



C: Resultado da simulacéo
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EI:I.IIIIns 100.0ns 1 SI:I.IEIns 200.0ns EEI:I.IEIns J00.0n= HEEIiI:Ins
- oL |4 |4 |4
- b 1]
o clk I | | | L | | [ ] | | | |
=P o | | |




c= Sinais, Variaveis e Constantes em VHDL
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> Sinais: Sao utilizados para representar fios e barramentos
em um circuito

> Variaveis: Similares as variaveis utilizadas em programas
de computadores

> Constantes: Valores que nao se alteram e que sao
rotulados para facilitar a programacao.



c= Sinais, Variaveis e Constantes em VHDL
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> No caso da variavel e do sinal, o valor inicial € opcional.

constant NUMBER OF BITS: integer := B&

variable current bit: integer := 0;

signal carry out: std logic := '0';
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Sinais e Variavels

> Sinais:
> Podem ser utilizados para a comunicacao entre processos.

> Podem aparecer em listas de sensibilidade de um processo
> Podem ter atrasos.

> \Variaveis

>

Podem ser utilizadas apenas dentro do processo que foram
declaradas

Nao podem aparecer em listas de sensibilidade
Nao podem ter atrasos



C: Sinais e Variaveis
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VHDL Design Architecture

l

A

Component lSignals

component
B

f

Process A

input ports

AN

Process B

component
C

processes, implemented using variables

output ports



y— Exemplos de Tipos de Sinais: BIT

CEFET/SC

» BIT (and BIT_VECTOR): 2-level logic (*0°, °I').
Examples:

SIGNAL x: BIT;

—— % 1is declared as a one-digit signal of type BIT.

SIGNAL y: BIT VECTOR (3 DOWNTO 0);
-— vy is a 4-bit wvector, with the leftmost bit being the MSB.

SIGNAL w: BIT VECTOR (0 TO 7);
-—- w is an 8-bit vector, with the rightmost bit being the MSB.

x{z Ill:

—-- %X 1s a single-bit signal (as specified above), whose value 1is

-- '1l'"., Notice that single guotes (' ') are used for a single bit.
y <= "0111";

-=— vy 1is a 4-bit signal (as specified above), whose wvalue is "0111"
-- (MSB='0'). Notice that double guotes (" ") are used for

-- vectors.

w <= "01110001";
-- w 1s an 8-bit signal, whose value 1is "01110001" (MSB='1l'}).



c= Exemplos de Tipos de Sinais: STD_LOGIC
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« STD_LOGIC (and STD_LOGIC_VECTOR): 8-valued logic system introduced in
the IEEE 1164 standard.

‘X" Forcing Unknown
‘0" Forcing Low

‘1 Forcing High

*Z°  High impedance
"W’ Weak unknown
‘L Weak low

"H*  Weak high

& 1

— Don’t care
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Exemplo

entity BUS MUX is

port (A, B : 1in
SEL : in

end entity BUS MUX;

std logic vector (7 downto 0):
std logic;

Y : out std:logic_yector{? downto 0));

wires grouped
together in arrays

--ﬁ_H_‘H
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Outros Tipos de Dados

Boolean: Verdadeiro e falso.

Integer: inteiro de 32 Dits [-2.147.483.647 até +2.147.483.647].

Natural: Inteiros nao negativos

Signed e unsigned: Definidos no pacote std_logic_arith.
Sao semelhantes ao STD_LOGIC_VECTOR mas
aceitam operacoes aritmeticas.



Exemplos

DOWHNTO
255,

scalar
scalar
scalar

scalar

C=
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SIGNAL a: BIT;
SIGNAL b: BIT VECTOR(/ DOWNTO 0);
SIGNAL c: STD LOGIC;
SIGNAL d: STD LOGIC VECTOR(/
SIGNAL e: INTEGER RANGE 0 TO
a <= b(5); -- legal (same
b(0) <= a; -- legal (same
c <= d(5); -- legal (same
d(0) <= c; -- legal (same
a <= ¢C: -- 1llegal
b <= d: -- 1llegal
-— STD LOGIC VECTOR)
e <= b: -- 1llegal
e <= d; -- 1llegal

STD LOGIC VECTOR)

0);

type:
type:
type:
type:
(type mismatch:
(type mismatch:

(type mismatch:
(type mismatch:

BIT)
BIT)

STD LOGIC)

STD LOGIC)

BIT x STD LOGIC)
BIT VECTOR X

INTEGER x BIT VECTOR)
INTEGER x



CE Consultar bibliografia (tipos de dado,
operadores, atributos)
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> Digital Electronics and Design with VHDL,; Volnei A.
Pedroni; Elsevier Science, 2007

> Circuit Design with VHDL,; Volnei A. Pedroni; MIT
Press, 2004
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Exemplo: Contador de um digito

LIBRARY ieee:
USE ieee.std logic 1164.all;
ENTITY counter IS5
PORT (clk : IN STD_LDGIC;
diqit : OUT INTEGER RANGE 0 TO 9);

END counter;

ARCHITECTURE counter OF counter IS

BEGIN

PROCESS —- no sensitivity list
VARIABLE temp : INTEGER RANGE 0 TO 10;

BEGIN
WAIT UNTIL (clk'EVENT AND clk='1"');
temp := temp + 1;
IF (temp=10) THEN temp := 0;
END IF;

digit <= temp;
END FPROCESS:
END counter:



CE Exercicios
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> Exercicio 1: Descreva um codigo que para cada dois bits
de entrada coloque quatro bits na saida.

> [Exercicio 2: Faca um contador com dois digitos que
conte de 0 a 59.



— Exercicio 1: Solucéo 1
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. Solucéo (Processo implicito): Decodificador

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY exe cod 2 41S
PORT
(
info: IN STD_LOGIC_VECTOR (1 DOWNTO 0);
saida_cod: OUT STD_LOGIC_VECTOR (3 DOWNTO 0)
);
END ENTITY exe_cod_2_4;

ARCHITECTURE regra OF exe_cod_2_4 1S
BEGIN
saida_cod <= "0001" WHEN info ="00" ELSE
"0010" WHEN info ="01" ELSE
"0100" WHEN info ="10" ELSE
“1000" WHEN info = "11" ELSE
""0000",

END ARCHITECTURE;



— Exercicio 1: Solucéo 2
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. Solucéo (Processo Explicito): Decodificador

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY exe cod 2 41S
PORT

(
info: IN STD_LOGIC_VECTOR (1 DOWNTO 0);

saida_cod: OUT STD_LOGIC_VECTOR (3 DOWNTO 0)
);
END ENTITY exe_cod_2 4;

ARCHITECTURE regra OF exe_cod_2_41S
BEGIN

PROCESS (info)

BEGIN

IF info = “00” THEN

saida_cod <= “0001";
ELSIF info = “01” THEN

saida_cod <="0010";

ELSE
saida_cod <= “0000";
END IF



CE Componentes

CEFET/SC

> Uma entidade ja projetada que sera utilizada para o
projeto de uma entidade de nivel maior &€ chamada de
componente.

> Quando wuma componente ¢é utilizada, devemos
especificar suas conectividades com outros componente,
sinais e portas dentro da entidade.
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> Considerando o projeto MUX2, devemos utilizar a
entidade de projeto AOlI como uma componente de

MUX2.

SEL —#»DO—»

X1

X2

MUX2

Exemplo: Multiplexador

_

o

-

o 0 W

AOI F
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Entidade do MUX2

MUX2

e =
D

Y

vy

X2

library IEEE;
use IEEE.STD LOGIC 1le64.all;

entity MUX2 1is
port (SEL, X1, X2 : in std logic;
Y : out std_logic};
end entity MUXZ2;
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Arquitetura do MUX?2
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> A palavra-chave port map especifica as conectividades do

componente.
architecture ARCH1 of MUX2 1is
component AOI —-— declare component
port(A, B, C, D : in std logic;
F : out std_}ogic);

end component;

signal SELB, T : std logic;
begin

SELB <= not SEL;

AOT inst : AOI -— instantiate component

port map (A => SELB, B => X1, C => SEL, D => X2, F => T);

Y <= not T;

end ARCHI1;




CE Declaracao de VVarios Componentes

CEFET/SC

architecture GEN ARCH of GEN ENT is
component Cl
—— declare Cl interface here

end componentcy

ks

component C2
-— declare CZ interface here
end component;
signal S1, S22, S3 .....
begin
-- declare Cl instances
Cl instl : C1 port map ( ..... N
Cl inst2 : Cl port map ( ..... INE

Cl instN : Cl port map ( ..... ) ;

—— declare CZ instances

C2 instl : C2 port map ( ..... ) ;
C2 instZ2 : C2 port map ( ..... ) ;

C2 instM : C2 port map ( ..... ) ;

end GEN ARCH;




C: Mapeamento das portas
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> Sintaxe por associacao de nome.

[instance label] : [design entity]
port map ( [lpl]l => [gpl]l, [1p2] => [gp2l, ...... ) ;

> Cada associacao e da forma: porta local => porta global
> Porta local: Portas dos componentes.

> Porta global: Portas/sinais que estao acessiveis dentro da
arquitetura do projeto.



<-= Mapeamento das Portas: Associagao por
CEFET/SC PosIgao

> Neste tipo de associacdo a ordem do mapeamento que
define as conexoes.

AOI inst : AOI -— positional association
port map (SELB, X1, SEL, X2, T);
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a (7:0)

Exercicio

Exercicio 1. Faca um projeto de uma unidade logica aritmética (ULA)
conforme a figura abaixo. Utilize o conceito de componentes. Gere um
arquivo de formas de onda para simular e verificar o funcionamento do

cin

projeto.
- logic_unit  m—
o rith unit  —
|

sel (3:0)

mux

sel (3)

v (7:0)

sel Operation Function Unit
0000 y<=a Transfer a
0001 y <= a+l Increment a
0010 y == a-l Decrement a
0011 y<=b Transfer b Arithmetic
0100 ¥ <= b+l Increment b
0101 y <= b-1 Decrement b
0110 y <= a+b Addaand b
0111 y <= a+b+cin Add a and b with carry
1000 y<=NOT a Complement a
1001 y <= NOTb Complement b
1010 | y<=aANDD AND
1011 y<=aORDb OR Logic
1100 | y<=aNANDD NAND
1101 | y<=aNORD NOR
1110 | y<=aXORD XOR
1111 | y<=a XNORDb XNOR
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Solucéo: Unidade Aritmética

LIERARY ieee:;
USE ieee.std logic 1164.all:;
U3E ieee.ztd logic unsigned.all:
ENTITY uni arit I3
PORT [ &, h: IN STD LOGIC WECTOR (7 DOWNTO 0):
sel: IN 3TD LOGIC VECTOR (2 DOWNTO 0O);
cin: IN 3TD LOGIC:
Xx: OUT 5TD LOGIC VECTOERE (7 DOWNTOQ 0)):
END uni arit:;
LRCHITECTURE unidade OF uni arit IS
SIGNAL arith, logie: 3TD LOGIC VECTOR (7 DOWNTO 0
BEEGIN
WITH ==l SIELECT
¥ <= & WHEN "OO0O™,
a+1 WHEN foo1r,
a—1 WHEN fOi0f,
h WHEMN "O11*,
bh+1 WHEN mi00f,
h—-1 WHEN mTioirf,
a+bh WHEN 110",
a+b+ocin WHEN OTHERS:
EMND unidade:



y— Solucdo: Unidade Logica
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LIERARY ieee;
USE ieee.std logic 1164.all:;
ENTITY uni logica IS
PORT ( &, b: IN 3TD LOGIC VECTOR (7 DOWNTD 0] ;
gel: IN 3TD LOGIC VECTOR (2 DOWNTO 0):
Xx: OUT 3TD LOGIC VECTOR (7 DOWNTO 0)):
END uni logicsa;
ARCHITECTURE unidade OF uni logica IS5
EEGIN
WITH ==l 3IELECT
¥ <= NOT a WHER fOooofr,
NOT h WHER fOoodi',
& AND b WHEN "O10™,
a CF b WHEM ™O11',
& NAND kb WHEN Ti00t™,
a NOR b WHEN ™"i01™,
a XOR b WHEN T"ii0™,
NOT (a ZORE kb)) WHEN OTHERSZ;
END unidade:;



y— Solucdo: Mux
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LIBEERARY ieee;
USE ieee.std logic 1164.al1l;
EMTITY muxl I3
PORT [ &, b: IN 3TD LOGIC VECTOR (7 DOWNTO O);
gel: IN 3TD LOGIC:
X: OUT 3TD LOGIC VECTOR (7 DOWNTO 0)):
END muxl:
LARCHITECTURE funcionamento OF muxl IS
EEZIN
WITH ==1 SELECT
¥ <= & WHEN '0',
b WHEN OTHERS:
END funcionamento:
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Solucéao: Cadigo Principal - ULA

LIBERARY ieee;

U3E ieee.=td logic 1164.all:

ENTITY ula I3

PORT [ &, b: IN STD_LOGIC WECTOR(7T DOWNTO O):
cin: IN 3TD_LOGIC:
gel: IN 3TD_LOGIC VECTOR (3 DOWNTO 0);
yi OUT 3TD_LOGIC WECTOR (7 DOWNTO O)):;

END ula;

COMPONENT uni_arit I3

PORT { &, b: IN 3TD_LoOGIC WECTOR(7 DOWNTO 0O);
cin: IN 3TD LOGIC!
sel: IN 3TD LoSIC WECTOR(Z DOWNTD O ;
w: OUT S3TD _LOGIC WECTOR ({7 DOWHTO 0O):

END COMPCOMENT:

COMPCOMENT uni_ logica IS

FPORT [ &, b: IN STD_LoOGIC WECTOR(T DOWNTO O):
gel: IN 3TD_LOGIC VECTOR(Z DOWNTO 0);
®i OUT 3TD_LOGIC WECTOR (7 DOWNTO O)):;

END COMPCONENT:

COMPONENT mwuxl IS

PORT { &, b: IN 3TD_LoOGIC WECTOR(7 DOWNTO 0O);
sel: IN 3TD LOGIC:
®: OUT 3TD _LOGIC VECTOR (7 DOWNTC O)):

END COMPCOMENT:

Ul: uni_arit PORT MAF (&, b, cin, seliZ DOWNTO O0), x1):
UZ: uni logica PORT MAP (a, b, seli(z DOWNTO 0O), xZ);
T3: wuxl PORT MAP (x1, =2, =eli3), vI:

END funcionasmento;



C= Funcoes e Procedimentos
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» Sao pedacos de codigos VHDL seqlienciais que podem
ser utilizados ou compartilhados por diferentes projetos.

> Podem ser declarados nos pacotes ou no programa
principal.



CE Funcoes
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> Corpo da funcao:

FUNCTION function hawme [<parsmeter list:>] EETURN data type IS
[declarations]

BEGIN

[sequential statements)
END function name:

> Exemplo:

FUNCTICW £1 (&, kb: INTEGER; SIGWAL c: 3TD LOGIC VECTOR)
RETUOEMN BOOLEAN IS
BEGIN

[Zequential statements)
END £1:



CE Funcoes
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> Funcao localizada no codigo principal

ARCHITECTURE my arch OF my entity I3
FUNCTICON positive edge (3IGINAL =: 3TD LOGIC)
FEETURN EOOLEAN IS
BEGIN
BEETURN ='EVENT AND =='1':
END positive edge;
EEGIN
PROCEZS [(clk, rst)
BEGIN
IF (rst='1') THEN ogq <= '0';:
ELSIF positive edge (clk) THEN g <= d:
END IF:
EMND PROCEZSZ:
END my_arch;



y— Funcdes
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» Funcao localizada em um pacote

LIBRARY ieee:
USE ieee.std logic 1164.all:
PACEAGE wy package I3
FUNCTION poszitive edge (3IGNAL s: 3TD LOGIC) RETURN EBOOLEALN;
END my package;
PACELGE BODY my package I3
FUNCTION pozitive edge (S3IGNAL s: 3TD LOGIC)
EETUEN EBEOOLELN IS
EEGIN
EETUERN ='EWVENT AND =s='1';
END positive edge;
END my package;
————— Main code:; - —-——————————————— - -
LIERARY ieee;
USE ieee.std logic 1164.all:
USE work.wy package.all;



CE Procedimentos
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> Os procedimentos sao muito parecidos com as funcoes

com a diferenca que eles podem retornar mais de um
valor.

> Exemplo:

FROCEDURE my procedure [ a: IN EIT:; SIGNAL b, co: IN BIT:

SIGHNAL x: OUT BIT VECTOR(7 DOWNTO 0O);

SIGHNAL w: INOUT INTEGER RANGE O TO 39) I3
BESIN

END my procedure;



C: Exercicio: Receptor de Dados Serial
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data

. A :
start e ™ parity stop

din ; ; —» CIT
reg

ELEJ'E#E#ELEJ'E#E

data (0) (1) () (3 4 (5) (6)

clk —» —p data_valid

» Entidade

LIERARY ieee;
USE ieee.std logic 1l64.=all;
ENTITY receiwver I3
FORT | din, clk, rst: IN EIT;
data: OUT BIT VECTOR (& DOWNTO 0O):
err, data walid: OUT BIT):
END receiwver:
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ARCHITECTURE rtl
EEGIN
FROCEZS (r=t,
VARIAELE
VARIAELE
VARTAELE
BEGIN
IF [r=st=!

COF receiver IS

=1k

count: INTEGER RANGE O TC 10;
reg: BIT VECTOR (10 DOWNTO O):
Lemp BIT:

1') THENM

count :=0;

reg = [(reg'RANGE => '0'):;
Lewmp := '0':
err <= '0';
data wvalid <= '0';
ELZIF (clk'EVENT AND clk='1l') THEN
IF (reg(0)='0"'" AND din='1') THEN
reg(d)] == '1':
EL3IF (reg(0)='1'] THEN
count = count + 1;
IF ([(count < 10) THEN
reglicount) = din;
EL3IF (count = 10) THEN
tewp := (reg(l) EOB regi(d) EOR reg(3) ZOR
reg(4) ZOR reg(S) EOR reg(o) EOR
regly) XOE reg(3)) OR NOT reg(9):
err <= Tewmp;
count = 0;
regid)l := din:
IF (temp = '0') THEN
data wvalid <= '1';
data <= reg(? DOWNTD 1):
END IF:
EMND IF:
EMND IF:

END IF:
END» PROCEZZ:
END rtl:



C: Exercicios: Filtro FIR 8 taps

CEFET/SC

X(k-1) x(k-2) x(k-3) X(k-N+2) x(k-N+1)
——-—l~l—>l—l—-l—l—~ =

Cowy  Oowe  (X) GOWND (<) Wit y(k) = > wpx(k—n)
| oo T .
. & (= D) +“~—H;j

> Coeficientes:
[W0=2-3, wl=22 w2=21 w3=20w4=20 wb=2-1, w6=2-2, w7=2"3]

> Para realizar a simulacao, considere gue o valor do sinal
de entrada seja igual a 100.



— Filtro FIR
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library ieee;
use ieee.std logic 1164.all;
entity FIR1l is=
port(clk @ in std logicy
¥ ! in integer range 0 ta 255;
Y I 0Out integer range 0O to 511);
end entity FIR1:
architecture archl of FIR1 is
begin
process (clk)
tyvpe BFegType iz array(? downto 0) of integer:
variable Reg: RegType:=(others => 0):
begin
if [(mlk"event and clk="17) then
—— mualtiply/accumilate [(MAC) operation
v <= Reg(0)/8 + Reg(l)/4 + Reg(2)/2 + Regi3)
+ Reg(4) + Reg(S)/Z + Regi(cl/4 + Reg(7)/5;
—— update register wvalues by shifting

Feg(d) := Reg(l): Regil) = RBegi(): Regil)
Fegid) = Regi(S); Reg(S) := EReg(o)l: Fegie)
end if;

end process:
end architecture archl:

Reg(3):;
Regi?):

Feg(3)
Fegi(™7)

Reoi(4) :
Xz



C: Implementacao de projeto no Quartus
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> A sequéncia de imagens a seguir mostra 0s passos
necessarios para implementar um projeto dentro de uma
FPGA/CPLD.
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’: Mamed: ii vi | Edit 3| ii Filter: IF'ins: all ;;
Mode Mame Direction Location Reserved Group
1 B clock Input
2 o d Input
3 «F q Cbput
ol I reset Input
=
T |5 <<new node =
=
x| Type IHessage
g System /, Processing A Estalnfo J Info }, ‘waming } CrticalWaming ) Emor b Suppressed ) Flag /
élh‘lessage: ﬁl il IL-:-c.ai:.Jr:
r Help, press F1 | L3 Idle




F‘roject Mavigator

_ @ Pins

E ity

1 9 Timing Analysis Settings...

: 3&5 exe_FFD

MAX70005: EPM71285L 27 EDA Taol Settings ..

Classic Timing Analvzer Wizard. ..

& assignment Editor  Chrl4+Shift+4
<& Pin Planner Chrl+Shift+M

Remove Assignments. ..

i‘i‘» Back-annotate Assignments. ..
&3 Import Assignments. ..,
Export Assignments. ..

Assignment (Time) Groups. ..

% Timing Closure Eloorplan
@ LogicLock Regions Window — Alk+L

Processing  Tools Window Help

[ 1 rewe

]" @ Pin Planner

Y, Quartus Il - D:/Arquivos Moronha/CEFET/Materiais para disciplinas/Sintese de Sistemas de Telecom/Projetos Aulasfexe FFDfexe FFD - exe FFD - [Pin Planner]
B2 File Edb view Project [

=fﬂ$ﬁﬁ_§  (> |k @|9 ae s |

l

Mode Mame Di
<<new node==

5]

CoOJoCC e >0

5]

2
55

oo

9 8 7

& 5§ 4 3 2z 1 8 8B & B & 7179 W MM 78 5

» @O0O0ONCOOMNTDNEOERYOOOADD

Top View

2]

QCO0O0JCOC0O0=00000<]00

= () &l
Design Partitions Window — AlL+D
ol ey = A MAX7000S .
% " 2 O =
= () =
1 EPM7128SLC84-15 =
< | > L 2
Hierarchy Files] & Design UnitsJ A % =
» !
Skakus SRR
_ OOCDOADODVADOONYOOTOOOA
Moduls _[P'UQ'BSS%FT”'“BG! 33 34 3 3 O 3B 3 0 4 B W 5 BN B B @ s & 5
Analysis & Spnthesis| LK |00:00:04/ L | te
,.( I amed: 15 v | «»| Edit XT_QEIPIN_‘IS Filter: 1F'ins: all Li
| Mode Mame Direction Location Reserved Graup
1 B clock Input PIN_83
2 m  d Input PIN_11
3 «F q Cukput PIN_12
ol I reset Input PIM_15
=
T |5 <<new node =
=
x Type ]Hessage ”~
é.) Info: BFunming Quartus II Analysis & Synthesisz
\i,) Info: Command: cuartus map --read settings files=on --write settings files=off exe FFD -c exe FFD
j,) Info: Found 2 design units, including 1 entities, in source file exe_ FFD.whd
j,) Info: Elaborating entity "exe FFD™ for the top lewel hierarchy
y Info: Promoted pin-driwven signal(s) to global signal
j.) Info: Implemented 5 dewice resources after synthesiz - the final resource count might be different
é') Info: Quartuz II Analysi=z & Zynthesis was successful. 0 errors, 0 warnings I |
1 w
w |
&1\ Sustem (2] Processing (8) /i Exvialnfo } Info(8) A “Waming p_ Ciical Warning f, Enor b Suppressed ) Flag /
i .
%]Message:ﬂof‘lﬁ AR |
= £
Change the Settings [meE Idle




&5 e

Assignments  Proc

Quartus Il - D:/Arquivos Noronha/CEFET/Materiais para disciplinas/Sintese de Sistemas de Telecom/P

Tools . Window =i}

fexe FFD -exe FFD - [Pin Planner]

DEHG & | me

o o o AR, @e@[T > 0o k@8 8o s
Project Mavigakor — | 4« = @ exe_FFD.vhd I @ Pin Planner I
E ity Maci| —— = -
M.&X?DDP_S_:_EF'Mﬁ 285LC84-15 B G;Z;p:d_ m * 1 IO o 8 7. 6 & 4 '3 = 1 B B3 B2 S & 79 78 77 6 75
PG e _FFD i || e : e @OOONOOOADNCERENCOCADOO

i I l

£
"Hierarchy Files ! af Design Urits l

Skakus - X

Mode Mame

Di 14 .

<<new node=:=

Categany:

- General
- Files

- Libraries
- Device
Operating Settings and Conditions
Cormpilation Process Settings
EDA Tool Settings

S WHDL Input
-~ Werilog HDL Input
- Default Parameters
- Synthesiz Metlist O ptimizations
Fitter Settings
Timing Analysis Settings
- igzembler
- Design Azsistant
- SignalTap |l Logic Analyzer
Logic &nalyzer [nterface
Simulator Settings
- PowerPlay Power &nalyzer Settings

s

Analysis & Spnthesis Settings

Specify options for analysis & synthesis. These options contral Quartus | Integrated Synthesis and
do not affect YOM or EDIF netliztz unless WHSPwYG primitive respnthesis is enabled.

— Optirization Technigue —Auto Global Options [MAX Devices Only)
 Speed |v Clock
" Balanced v Dutput Enable
= Aea v Register Contral Signals

[~ Create debugging nodes for IP cores

Iv Auto Open-Drain Ping
¥ Auto Parallel Expanders
v Power-Up Don't Care

=
=l

compilation

QCO0O0JCOC0O0=0000O<]00

DO000A

Module F'logress?': Time | HOL Mezzage Level ILBVB|2 __‘_'_i Advanced... | B l9 @ s 2 5
Analyzis & Synthesiz 00:00:04| :
e e — Mare Settings... I
),( Diescription: Filker: IF'ins: all ;;
=
o
i
aK i Cancel
x Type iHessage e
N \i‘) Info: Bunning Quartus II
\i,) Info: Command: cuartus map --read settings files=on --write settings files=off exe FFD -c exe FFD
@) Info: Found 2 design units, including 1 entities, in source file exe_FFD.whd
@) Info: Elaborating entity "exe FFD™ for the top lewel hierarchy =
\'l‘) Info: Promoted pin-driwven signal(s) to global signal
.‘i') Info: Implemented 5 dewice resources after synthesiz - the final resource count might be different
é') Info: Quartus II Analysi=z & Synthesis was successful. 0 errors, 0 warnings I |
b =
S Swstem (2]
ﬁ iMessage: Oof 13
=
Far Help, press F1 | [Ghwm o |




Assignments

&5 e

Proc

T

Quartus Il - D:/Arquivos Noronha/CEFET/Materiais para disciplinas/Sintese de Sistemas de Telecom/P

Wi =i}

fexe FFD -exe FFD - [Pin Planner]

DEHG & | me

i | I exe_FFD

S @BG | D » 2 sD (> &8 4

[

Project Mavigakor — | 4« = ?@c exe FFD vhd I @ Pin Planner I
E ity Maci| —— =
Eroups - x
M&X70005: EPM7T1285LC84-15 B Named: [f M | 8 & 7 & 5 4 3 2 | 8k B3 oE S 079 78 7T 76 75
e IR amed: I vl
b iy eve FFD 1 Nt » @000V OOOMNTMEERYCOOOADDO
| k Mode Mame Di 14 . O i
<<new node=:= &, O =
; i
Categony: ) om
- General g Analpzer Settings O @
- Files
- Libraries Specify settings far the Classic Timing Analyzer. Use the Assignment Editor for individual lming o=
- Device aszignmente. Mate: These settings affect the Classic Timing &nalyzer only. T o specify TimeGuest [N
Dperating Settings and Canditians Timing Analyzer settings, use the Timelluest Timing Analvzer [Timing Analysiz Settiings menu). & -
Cormpilation Process Settings : O -
EDA Toal Settings - Delay requirements = = O o
Analysis & Synthesis Settings i | I ! ™ Report minimum timing checks |&
(608 ns >
" WHDL Input B O e
-~ Werilog HDL Input teo: | = = @ a2
- - Default Parameters ) st
- Synthesiz Metlist O ptimizations tpd: | he - O -
= Fither Settings v &
] T_iming.t‘-‘mal_l,lsis Settings th: I ns -
= < Timelluest Timing &nalpzer 5 O =
2 o T' e | F| — Clock Setting 8 o
& | Y i ‘o Clazsic Timing Analyzer Repo ES
“ o i— - y - = - igzembler Default required fras: | IMHZ vi o
Hlerarchy FI|BS! & Design Unltsl - Design Assistant — O N
Status T - SignalT ap |l Logic: Analwzer Individual Clocks. . | 2
; . Logic Analyzer Interface D O O O O&
Module. . Progress 7 | Time & | Simulator Settings More Setf B o o™ s = o=
| Analysis & Synthesis 000004 | <+ Simulation Yerification —Iore SRS
= - Sirmulation Output Files
’ - PowerPlay Power Analyzer Settings Filter: IP'nS: al L;
Description:
=
=
=
Eall it | 3 oK i Cancel
x Type iHessage — ——— e
N \i‘) Info: Bunning Quartus II
\i,) Info: Command: cuartus map --read settings files=on --write settings files=off exe FFD -c exe FFD
@) Info: Found 2 design units, including 1 entities, in source file exe_FFD.whd
@) Info: Elaborating entity "exe FFD™ for the top lewel hierarchy =
\'l‘) Info: Promoted pin-driwven signal(s) to global signal
.‘i') Info: Implemented 5 dewice resources after synthesiz - the final resource count might be different
é') Info: Quartus II Analysi=z & Synthesis was successful. 0 errors, 0 warnings I |
W v'
Sl Swstem (2]
@
it iMessage: 0af13
=
For Help, press F1 [Ghwm o |




Y, Quartus Il - D:/Arquivos Noronha/CEFET/Materiais para disciplinas/Sintese de Sistemas de Telecom/Projetos Aulasfexe FFDfexe FFD - exe FFED - [Compiler Tool]

ﬁFile Edit VYiew Project Assignments Processing Tools Window Help = || e
D= || xe_FFD CH s BRS T e k@0 a0 s
e sl e i ?EC exe_FFD.vhd ] @ Fin Planner I & Compiler Tool
Enhity ]MaC|
MaxF0005: EPM71285LC84-15
- 3&5 exe_FFD 1
Analpziz & Synthesiz— Fitter - TN Azzembler -  Clazsic Timing Analyzer
— e — T — onx T —
00:00:00 00:00:00 00:00:00 00:00:00
2] ol @lal | | mABS] | | BoAS[B]] | w8l
Idle
———————————ssseseeieeess——————
00:00;00
< | > :
Hierarchy Files] & Design UnitsJ P Stat ] @ fEpol I
Skakus SRR
Module | Progiess % | Time & |
Analysiz & S_l,lnthesis_? _DD:DD:D-’i_?
= Type ]Hessage A
é.) Info: BFunming Quartus II Analysis & Synthesisz
\i,) Info: Command: cuartus map --read settings files=on --write settings files=off exe FFD -c exe FFD
j,) Info: Found 2 design units, including 1 entities, in source file exe_ FFD.whd
j,) Info: Elaborating entity "exe FFD™ for the top lewel hierarchy
y Info: Promoted pin-driwven signal(s) to global signal
j.) Info: Implemented 5 dewice resources after synthesiz - the final resource count might be different
é') Info: Quartuz II Analysi=z & Zynthesis was successful. 0 errors, 0 warnings I |
w
w |
&1\ Sustem (2] Processing (8) /i Exvialnfo } Info(8) A “Waming p_ Ciical Warning f, Enor b Suppressed ) Flag /
i .
il . & ] T
E]Message.ﬂof‘lﬁ AR | o7;

For Help, press F1
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¥, Quartus Il - D:/Arquivos Noronha/CEFET/Materiais para disciplinasfSintese de Sistemas de Telecom/Projetos Aulas/exe. FFDJ/exe FFD - exe_FFD - [Compiler Tool]

ﬁ File Edit View Project Assignments Processing Tools  Window Help = || e
O = & | | e FFD J BZ &2 @ @ 2| @ [ e oey @ | > @ @ 7 W | @ m
e sl e fEit ?EC exe FFD.whd ] @ Pin Planner I ﬁ Compiler Tool ]
Enhity ]MaC|
1
Analpziz & Synthesiz— Fitter - TN Azzembler -  Clazsic Timing Analyzer
e T — onx T —
00:00:03 00:00:00 00:00:00 00:00:00
Full Campilation - Analysis & Synthesis
. <
000002
< | > :
Hierarchy Files] & Design UnitsJ @ S I @ fEpol I
Skakus SRR
Maodule | Progress % | Timet
Ful Compilation | [ENBSEN |00:00:
- Analysis & Synthesis | [TH2 e |00:00:
- Fitter | EoEE oo
- Assembler. | I |oc-oo
- Elasgsic Timing Analyzer| _ | 00:00:
o3 )
x Type ]Hessage
b _\!l) IS % ad n - i e o e e i e oo i i e i o o e e e e
\i,) Info: Funning Quartus II Analysis & Synthesis
j,) Info: Command: cuartus_map --read settings_files=on --write_ settings files=off exe_FFD' -c exe_FFD
€ | >
]
% System [7)
ﬁ]l‘u‘lessage: Oof 5

=




- Quartus Il - D:fArquivos Noronha/CEFET/Materiais para disciplinasfSintese de Sistemas de Telecom/Projetos Aulasfexe FFDJfexe FFD - exe FFD - [Compiler Tool]

ﬁ File Edit View Project Assignments Processing WSS Window Help = || e
CeEH@ & | 4 BER = I | P ED Simulation Toal b E .@ @. | e m ey "w CE:; L @. @ H (7
- = | Fun EDA Timing Analysis Tool = :
ABIeeE by aton S ey b | %2 Fin Flanner | B Compiler Tool l
Entity |Ma0| > M L3unch Design Space Explarer
MM?DDDS EPM?QBSLEBMS 1 {f} TimeQuest Timing Analyzer
S 200 gwe FFD 1
Advisors »
@‘ hip Planner {Floorplan and Chip Editar)
Metlist Viewers 4
SignalTap II Logic Analyzer
s In-System Memory Content Editor
=] Logic Analyzer Interface Editor
In-Swstem Sources and Probes Editor
SignalProbe Pins. .. : 2 : A
| ialysiz & Synthesiz Fitter - Azzembler -  Clazsic Timing Analyzer
100 IR :
\ Megatizard Plug-In Manager . .. 00:00:04 00:00:02 00:00:02 00:00:02
5 1 = + - e
£ 50PC pulcer. .. sl@lal | wlolalel | B oAS® | ] slalel
Tel Scripts. .. L E | ]
Customize. .. Full Compilation
opkions. ..
License Setup. .. 00:00:10
b | >
Hierarchy FiIesJ & Design UnitsJ Custamize Compiler Toal, .. Start @ Feport
Skakus SRR
Maodule | Progress % | Time:
FulCompiaton | |IRDNEAN |00:0c:
: Analysis & Synthesis
Fiter
Assembler
Clazsic Timing Analyzer|
=5 | >
x Ty¥pe ]Hessage ”~
ﬁ Warning: Found pins functioning az undefined clocks and/or memory enables
j,) Info: Mo walid register-to-register data paths exist for clock "clock™
y Info: tsu for register "g-regl™ (data pin = "d", clock pin = "clock™) is 11.000 ns
y Info: tco from clock "clock™ to destination pin "g™ through register "g-regQ™ is 3.000 ns
\i.) Info: th for register "g-regl™ (data pin = "d", clock pin = "clock™) is -3.000 ns
é.) Info: Quartus II Classic Timing Analyzer was successful. 0 errors, 2 warnings
é') Info: Quartus II Full Compilation was successful. 0 errors, Z warnings =
1 w
 System (8]}, Processing [31) / Exvalnfe }, Infa(29) } Waming(2) A CiicalWaming }, Erer }, Suppressed }, Flag /

W
fie)
(=1}
m
]
]
it]
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Open a Programmer windo |ihwm o | Idle e |




Quartus Il - D:fArquivos NoronhafCEFET/Materiais para disciplinasfSintese de Sistemas de Telecom/Projetos Aulasfexe FFDfexe FFD - exe  FFD - [exe FFD.cdf]

E File Edit View Project Assignments Processing Tools  Window Help =
heaa|s|s 5 o [[exe_FeD CH s BRS T e k@0 a0 s
AaieeEhauaon i ?EC exe_FFD.vhd ] @ Fin Planer I B2 Compiler Toal ] @ exe_FFD.cdf
Enity [Mao = =
MAx<7O00G: EPM7I285LC84-15 | & Hardwars Setup...1 INU Hardware Mode: [JTAG | Progiess: | %
:-ﬁgg_exe_FFD :1 [ Enable realtime ISP to allow background programming [for Mas || devices]
I File IDevice 1Ehecksum Uzercode Eroongf:'gam; “erfy E:'?:Ek E mamine Seg'i:"t}' ‘ Eraze I:ILS&E'IF' ]
exe_FFD.pof EPR71235L54 O01EOFF2 O000FFFF O
< | >
Hierarchy Files ] & Design UnitsJ
Skakus SRR
Maodule | Progress % | Time:
FulCormplstidn, {0000,
: Analysis & Synthesis | 00:00:
Fitter | 00:00:
eissenblel; L .| 00003
- Elasgsic Timing Analyzer| | 00:00:
o3 )
= Type ]Hessage A
& Warning: Found pins functioning az undefined clocks and/or memory enables
\i,) Info: Mo walid register-to-register data paths exist for clock "clock™
j,) Info: tsu for register "g-regl™ (data pin = "d", clock pin = "clock™) is 11.000 ns
j,) Info: tco from clock "clock™ to destination pin "g™ through register "g-regQ™ is 3.000 ns
y Info: th for register "g-regl™ (data pin = "d", clock pin = "clock™) is -3.000 ns
j.) Info: Quartus II Classic Timing Analyzer was successful. 0 errors, 2 warnings
é') Info: Quartus II Full Compilation was successful. 0 errors, Z warnings =
w
w |
i - - — -
i\ System (8] )\ Processing (31) A Extralnfo A Info[23) A Wamning[2] A CilicalWarning A Enov ) Supevessed }, Flag /
i = - Ex =
E]Message.ﬂof a7 AR |

For Help, press F1
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& | 4B

[

o o [oerm M s @eS|T > nwD % @8 2|0

e R = ?@C exe_FFD.vhd I @ Fin Planter I B2 Compiler Tool I @ exe_FFD.cdf
Enttity Maci ————— —
WA 70005 EPM71285LC84-15 & Hardwars Setup..._l !NU Hardware Mode: [JTAG | F'rogress:| 0%
| 1 [~ Enable real-time ISP to allow background programming [for tas || devices)
P St | File |Device |Ehecksum |L|sercode Eroongf:'gam; “erfy E:'?:Ek E mamine Seg'i:"t}' | Eraze I:ILS&E'IF' |
exe_FFD. pof EPR71235L54 QO01EOFF2 O000FFFF O
it Ao Detect
—
Har dware Setup |£|
Hardware Settings iJTAG Seltingsl
G Add Device. . ! Select a programming hardware setup to uze when programming devices. This programming
hardware setup applies only to the current programmer window,
4 Lp |
Currently selected hardware: !ByteB laster [LPT1] ﬂ
$ Do |
— dyailable hardware items:
Hardware I Server I Port I Add Hardware. . l
ByteBlaster Local LPT1
& | > Remaye Hardware
Hierarchy Files! & Design Unitsl
Skakus - X
— .
Module Progress 75 | Time
Ful Compilation | 00:00;
- Analysis & Synthesiz 00:00:
Fitter 00:00:
Assembler 00:00; Close |
* Clazsic Timing Analyzer 00:00:
i 1l l
x Type i Message ~
i _!l Warning: Found pins functioning az undefined clocks and/or memory enables
y Info: Ho walid register-to-register data paths exist for clock "clock™
@) Info: tsu for register "g-regl™ (data pin = "d", clock pin = "clock™) is 11.000 ns
@) Info: tco from clock "clock™ to destination pin "g™ through register "g-regQ™ is 3.000 ns
\i‘) Info: th for register "g-regl™ (data pin = "d", clock pin = "clock™) is -3.000 ns
.‘i') Info: Quartus II Classic Timing Analyzer was successful. 0 errors, 2 warnings |
é') Info: Quartus II Full Compilation was successful. 0 errors, Z warnings =
1 w
g |
"g’. _ Swstemn [8) __;3\ Processing (31) /i Extralnfo i Info[29] } ‘Waming (2] A CriticalWarming i Eror f, Suppressed f Flag [
@
b = T
L iMessage. 0of 87 tl N - | Il_:u.a..a..
For Help, press F1 | ' B # | Idle




c= Exemplo: MAX Il Altera

CEFET/SC

» Carregar arquivo ‘Functional Test.pof’



CE Introducéo ao ISE - Xilinx

CEFET/SC

> http://www.xilinx.com/



CE Utilizando o ISE - Exercicio

CEFET/SC

> Implementar o exemplo abaixo no ISE e gerar um
arquivo de forma de onda para testar o funcionamento do
projeto.

O
Y

D]
o>




C: Exerciclio:Gerado de Padrao VGA

CEFET/SC

> Analisar o codigo fornecido.

> Implementar o projeto no kit SPARTAN 3AN da Xilinx.



C: Implementacao do projeto no ISE

CEFET/SC

> A sequéncia de imagens a seguir mostra 0s passos
necessarios para implementar um projeto dentro de uma
FPGA.



CEFET/SC

Configurando restricoes de tempo

Sources for: | Syntheszizdlmplementation

=l

}"E~@a
=- £78 %37 00an-4fg484
ﬂﬂﬂ vga - Behavioral [wga.whd)

ErS Sources

st Snapzhots

ﬁthmmﬂ

=

Frocezzes for wga - Behawvioral

=[]  AddExisting Source
=[] Create Mew Source
= T Wiew Degign Summary
]ﬁ' Dresign Utilities

.}2?

=1

Uszer Constraints

1

Create Timing Constraints
Azzign Package Pins
Create Area Congtraints
Edit Constraints [T ext]

- P 20D Synthesize - X5 T

- @ 2D Implemnent Design

F-P2  Generate Programming File

l....[51

=1

4| |

Iﬂt Froceszzes |

<

0 -1 b WM

—— Company:
—— Engineer:

—— Create Date:
—— Design Name:

—— Module HName: wa — Behavioral

—— Project HName:
—— Target Dewvices:
—— Tool wersions:
—— Description:

—— Dependencies:
—— Rewi=ziaon:

—— Rewision 0.01 - File Created
—— Additional Comfments:

libhrary IEEE:
use IEEE.STD LoOGTIC 1164.ALL:
use IEEE.ZTD LOGTC ARTTH.ALL:

use IEEE.ZTD LOGIC UNSIGHED.ALL:

———— necomment the following library declaration 1if
———— any Xilinx primitiwves in this code.

—=library UNISIM:
——use TNIZIM.VComponents.all:

entity wga 13

Port [ clock @ in STD LOGTIC:

5 M et o i = | | W I T I

15:00:29 040772008

i1



Criando Arquivo de Restricoes do Usuario -
UCF

a8 —— Project Nawe:
ibraries = —— Target DE‘..FL:EE:
S 10 —— Tool wersions:
| x| 11 —— Description:

s Project Mavigator il

] This process requires that an Implementation Constraint File (UCF) be added
\'l) ko the project and associaked with the selected design module, Would you like
Project Mavigator ko automatically create a UCF and add it to the project at
this kime?
If wou select "Mao" wou will need ko create or add an existing UCF ko the project
befare running this process,

Mo

273 use IEEE.STD LOGIC TNSIGHNED.ALL;

24
250 ———— [ncomment the following library declaration if instantiat:
26 ———— any Xilinx primitives in this code.

a7 ——library UNIZIM:



C=

CEFET/SC

Arquivo .ucf

Eﬁ File Edit “iew Project Source Process Window Help

IDPEHF L L2EX e Q2R RNIRE mD)A N[00 & =l
IE26E BURXXALICD«»  Z2Z2 4% % 0|~ D0r
%]
- Timing Constraints Clock Met Name Period Pad to Setup Clock to Pad
-- Group Constraints clock
- Miscellaneous
2 | 2
Er[g Sources| p=y Snapsh E Libraries @ Tirnitg Cor
. =
No flow available.
Fad to Pad... | I

i Design Summary

vyiga.vhd

@ wiga.uck |




CE Configurando periodo de clock

CEFET/SC

i =5 Clock Period x|

Initial active edge used for oK
OFFZET walue iz zet to HIGH |% PERIOD %|

—3 f— mPUTLITTER Help

TIMESPELC Mame:
T5 clock
Clock Met Mame:

In:lu:n:k

—Clack Signal Definition
v Specify Time

Time: IEEI Uriks: I his j

{*" Start HIGH £ Start L0

Time HIGH: |50 Units: | % =]
" Relative to other PERIOD TIMESPEC

Reference TIMESFEL: | =l

= bultiply by £ Divide by

Factars: 1.0

PHASE:



Configurando OFFSET (Intervalo de tempo
cerer/sc Permitido entre a mudanca do sinal e o clock)

C=

Clock Net Mame Penod Pad to Setup Clock to Pad
clock, 20 nz. HIGH B0
x
oKk |
I: D . Data
—] &= OFFZET Cancel
—pD+p —
Active edge Apply
defined by
PERIOD Help

OFFSET: |10 Units: [n: =]

|7T imme Hequirement

Felative to Clock Pad Met: | clock ll

Relative to Clock Edge:

PadtoPad.. ||

Corment;

=, Design Summary |‘1




Configurando OFFSET (Intervalo de tempo

:= permitido entre o clock e a mudanca do sinal

CEFET/SC

Clock Met Mame Period Pad to Setup Clock to Pad

clock, 20 nz. HIGH B0 10 nz.

x
ok |
Diata
o [~ —| | oFFsET Cancel
—]DP NI

Active edge Apply

defined by
FERIZD Help

Time Requirement
|7IIIFF5ET: (10

itz Ins "-'I

Relative ta Clock Pad Met:

Helative to Clock Edge:

Fad to Pad...
Comment;

clock,

El

=

5 Dezign Surmmary, I —




CEFET/SC

E Xilinx - ISE - C:"Documents and Settings' Administrador' Desktop' SST . implementacao’vga'¥ga.ise - [¥ga.uck]
@ File Edit %“iew Project Source Process ‘wWindow Help

Salvar arquivo .ucf

[IREICNE,

Gl RBX D DIPLPHELE

Al B A~ %200 @k

={ll S
; = —
IEZENSHEAAARNOD|«» [Z 22 sa% %% 0 M|~ =0
%]

- Timing Constraints Clock Met Mame Period Pad to Setup Clock to P'ad:
-- Group Constraints clock 20 ez HIGH 50 10 nz. 10 nz.
- Mizcelaneous
4] | |

Efg Sources P Shapsh IE Libraries @ Timing Cor

]
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CE Visualizacao das restricoes impostas

CEFET/SC
DFPEF &R EBX vaRPLP XA R[N DD A&
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. i~Global 1 |NET "clock" TNM_NET = clock UCF
Pt 2 |TIMESPEC TS_clock = PERIOD "clock 20 na UCF
| E-Advanced 3 |OFFSET = IN 10 ns BEFORE "clack UCF
[#-Group Congtraints
' 4 |OFFSET = 0UT 10 ns AFTER "clock” UCF

[ Miscellansous

d | 2

=72 Sources s Snapshnl IE Libraries @ Tirning Cot
. =

No flow available.
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Implementar o projeto

E 35 FPGA Design Summary =
Sources for: I Synthesismplementation ;l - Design Overview
: - [ 2] Surnrnary

- B vea
= 7 wc3:700an-4ig454
B- ﬁﬁﬁvga - Behawioral [wga.whd]
B viga.uck [voga ucf]
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|E Libraries @ Timing

- |« ] [OB Properties

- [] Timing Constraints

- |+ ] Plinout A epart

- || Clock Repoart

[=1-Errarz and W arnings

- [«] Synthesiz Meszzages

- || Tranglation Meszages

- [«] Map Meszages

-~ || Place and Route Messages

YGA FProject Status

Project File: P ENEL Current State:
Module Hame: viga +* Errors:
Target Device: wedsf00an-4fgd54 +« Warnings:
Product Yersion: ISE 9.1.03 + Updated:

YGEA Partiion Summary

Mo partition information wasz found.

Device Utihzation Summarny

Proceszzes for wga - Behavioral

I E Edit Lonztrants [ 1 ext]
P D Surthesize - 15T

[ i mplement D' esign

-E}OTranslate

-PA@Map

- P QD Place & Route

#-P)  Generate Programming File

4| | 3
E'—t Procezzes |

5 De=ign Surmmary

vga.whd

_@ wga. uch

- ol Timing Messages Logic Utihization Uszed Availlable ‘
- [ Bitgen Messages Murnber of Slice Flip Flops 30 11.776 ‘
e A 8l Crwrant b szeanss ;I Mumber of 4 input LUT = 3 11.776 ‘
Project Properties Logic Distribution ‘
Enable Enhanced DES_'QH Summary Humber of occupied Slices 44 5,088 ‘
- [ Enable Mezzage Filkering _ —
[ Dizplay Incremental Messsages Humber of Shees containing only related 43 43 ‘
Enhanced Design Summary Contents e[S
Shows Partition D ata Humber of Slices containing unrelated logic ] 43 ‘
= L1 Show Errors Total Number of 4 input LUTs a8 11,776 \
- L' Show Warnings MHurber uzed az logic ks ‘
« [ Show Failing Constraints =
~ O Shaw Clock Report MHumber uzed as a route-thru 29 ‘
Miomber AfF handed MR < 1k a7

x|
MNumber of warnings: 0O
Total time: 4 secs

Process

"renerate Post-Place & RBoute 3tatic Timing™ completed succezszsfully
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Verificar se as restricoes foram satisfeitas

%5 FPGA Dezign Summarny
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- [«#] Surnmary
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= [«] Pinout Report
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Shows Errors

Show Warnings

Show Failing Conztraints
Show Clock Hepart

O00OR

- [«] Place and Route Meszages

Enable Enhanced Dezign Summary

- [ Dizplay Incremental Meszzages
Enhanced Deszign Summary Contents

|

Total Humber of 4 input LUT=s o8 11,776 1% |

MNumber uzed as logic R [

Mumber used az a route-thru 23 [

FHurber of bonded [OB = 16 a7 4% |
IOB Flip Flop= z

Mumber of GCLKs 1 24 4% |

Total equivalent gate count For design =R

Additional JTAL gate count for 0B = I =te] [

Performance Summarny

Final Timing 5core: ] Pinout D ata: Finout F
B outing B esults: Al Sighal: Completely Routed Clock Data: Clock B
Timing Constraints: -2 Constraints ME-'F F
Detailed Reports

Report Hame Status Generated Errors Warnings
Synthesziz FHeport Current Thu B Mow 10:04:04 0 0

2002
Tranzlation Report Current Thu B Mow 1004521 0 0

2002
b ap Heport Current ;SE:EE. Mow 10:45:30 0 0

%5 Dezign Summary

wiga.vhd

@ wiga. ok




CE Atribuicio da Pinagem

CEFET/SC

> SPARTAN 3AN
» Clock de 50 MHz - pino E12.
> Botao de Reset — pino T15.
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FPGA

Interface VGA - Pinagem
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VGA_R<3> EH Red
VGA_R<2> 1 ki
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VGA_R<O> 4 kQ
VGA G<3> 5100
— AW TR
GA_G<2> MA—o
VGA_G<l> E,'*ﬂ”
um_aw ik |
— AN
VGA_B<3> ﬁﬂﬂ
VGA_B<2> L““ﬂ
2 kQ
VGA B<t> 2280 ~ HD-DBE15 VGA Connector
VGA_B<(> 4 kel (front view)
M inct VGA cable)
VGA VSYNC Eﬂ Vertical
VGA HSYNG 2
1 AA Honzontal
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Atribuicao da pinagem
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% FPGA Design Summary
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=[] Clock Report
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- [ Show Warnings
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- [ Show Clock Fepart
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Final Timing Score: 1]

Routing Results: All Sig
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Report Hame Status
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Translation Report Current
bl ap Report Current
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Package — ‘nome do arquivo’
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CE Configurar a pinagem e salvar 0 arquivo
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Implementar o projeto novamente
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i FPGA Design Summmary
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=T Olmplement Design
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H-®)  Generate Programming File
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=~ Design Overview
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Verificar se a pinagem esta correta

T

P | WAL

T ElEF | L]l 0b Il US| R e | ]
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- [ Clock Report |0OE Flip Flops 2
P
E-Emars and ' amings Murnber of GCLE: 1 24 4%
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- Detailed Feparts Routing Results: &l Signals Completely Bouted | Clock D ata: lock Heport
= ] Sprithesis Report j Timing Constraints: | Al Constraints Met / |
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-0 Ehable Message Filtering Report Mame Statuz | Generated Errors | Warningz | Info
- [ Dizplay Incremental Messzages . —
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[ Shaw Errars Tranzlation Beport Current | Thu B Mov 11:10:59 0 0 0
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zages

Conferindo pinagem...

%% % 0 M|~ 0| Al oEnE e [x @&
Fir Signal Pir Fir Direction ]
Murnber M ame Uzage M arne Standard
C7¥ blue<d>  |IOB 10_LZ7h_0 OUTPUT |LVCMOS2E
D7 blue<1:>  |IOB 10_LZ7F_0 OUTPUT |LVEMOSZ2E
B3 blue<2>  |IOB I0_L24F_0 OUTPUT |LWCMOSZ2E
Ca blue<3>  |IOB 0_LZ4M_0AYREF_Q OUTPUT |LVEMOS2E
E1Z2 clock IBLIF 10_L17W_0AGCLES IMPUT LVCMOS2E
Ch qreens:  [I0B I0_L32F_0 OUTPUT |LWCMOSZ2E
D& qreens 1> [I0B 10_L32k_0 OUTPUT |LVEMOS2E
CE greens 2y |I0B 10_LZ3F_0 OUTPUT |LVEMOSZ2E
DB qreensd:  [I0B I0_LZ3mW_0 OUTPUT |LWCMOSZ2E
C11 horiz_sync (108 0_L13k_0/5C0KS OUTPUT |LVEMOS2E
B3 red< OB 10_L33F_0 OUTPUT |LVEMOSZ2E
B3 red<1: 0B 10_L33W_0 OUTPUT |LWCMOSZ2E
Ba red<2 OB I0_LZ5F_0 OUTPUT |LVEMOS2E
Ca red<3: OB 0_LZ5k_0 OUTPUT |LVEMOSZ2E
T15 reset IBLF IP_2//REF_2 IMPUT LWCHWMOS2E
B11 wert zonc [I0B I0_L13F_0/GCLES OUTPUT |LVEMOS2E
F15 DIFFMI_MNDT (IP_LO3F_1 LWNUSED
R7 DIFFRI_MDT (IP_LAEP_3 JMUSED
F15 DIFFMI_MDT [IP_LO4F_1 UMUSED
R17 DIFFMI_MDT [IP_L12F_1 LWNUSED
H&a DIFFRI_MDT (IP_L0D4P_3 JMUSED
F13 DIFFMLRA I0_L17F_1/82 UMUSED
B20 OIFFMLRE 10 L13F 1 LMUSED




CE Configuracdo da Placa

CEFET/SC

> Para grava o programa na memoria Flash
Interna do componente Spartan 3AN,
diretamente via JTAG USB, o Jumper J26
deve estar configurado da seguinte forma:
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Programando o FPGA

| ntroduction IEnntents [device_uzage_statistics. html] I Help I

Sources for; I Suntheszizd | mplementation
- Evga
- 28 #e35700an-4fgd 24
=- ﬁﬁﬁ wga - Behavioral [wga.vhd)
E wiga.uck [woga. uck]

Transle

=i Sourc I&] Snap:| [ Librar E_Ej Timing

]
[ |

Procezzes for; waa - Behavioral
T B
@ Edit Constraints [Text)

-- P 2D Sunthesize - 15T
El P 2D Implement Design
: -- P ) Translate

- P Map
: - PAEDPlace & Route
=k P Generate Prograrming Fils

eneration Feport
Generate PROM, ACE, or JTAG File
Configure Device [IMPACT] -

q_ el

A Processes Dezign Objects

WebT alk Introduction

The "ebT alk feature included in [SE software provides a means for pou, the customer, to provide siling with information
about what features of aur PLD =2 are being uzed in pour designz and what partz of [SE software are being uzed to
complete the design.  Thiz information iz very waluable to zilins and will be wzed in our continuing effort to provide pou,
the custamer, with PLD 2 and zaftware that meets vour curent and future needs.

The data does not include vour dezign nethist or any other proprietary information that could be used to reverze engineer
your dezign. Sending this data tocxiling iz voluntam and no data will be zent without explicit approval from wou, oo may
decline to zend data to Xilins by clicking on the Decline. .. button. v'ou can also dizable */ebT alk completely in the ISE
EdifiFreferences. . MwebT alk dialog.

Device and Software Usage Data Collected

The device uzage data conzists of a stabishcal analysiz of a design. This data includes: a count of elements that are
Lzed to build the design, like the number of registers, LUT =, [0, clock resources and other hardware elements; pin
gtatiztic information, like the pinz uzed for DCM, BlockRAR , DSP48 and other hardware primitives; attnbute statistics, like
the properties azzigned to clocking and 10 companents; net and routing statistics, like average fanout and routing
rezources used; and command line information, like which options were uged to i the implementation tools. Hone of
thiz information inchudes proprietamy data, and no aspects of the dezign can be recreated with thiz data.

Far rore detailz on the tupe of data that iz collected, please refer to the WehT alk page at wiling. com.

When to Use WebTalk

To masimize the quality of the data sent o Xilins, we recommend only zending the data when pour design is as cloze to
complete az pozsible. [f pour dezign iz not complete, click the Send Later. .. button and enter a date when the design
will be complete. webT alk will open the next time the "Generate Programming File' processz iz run after that date.
Sending the Data

1. Click o the Werify Contents.___ button bo review the data and verify it iz acceptable to share with =ilins.

2. Click on the Send to Xilink__. buttan to zend piwe data to =iline.

oice with the address zet to webtalk E@giling. com.

h the file device uzage stahzhics himl.

* Thiz will open the email bool af w
* Pleaze nate, you must manuall

El

T— |l — | — | — | — @ — | — | — | — 1 — 1 — [ — 1 — 1 —= 1T — [ — Vv

Send to ®iline. ..

Send Later... |

Yerify Enntentsl Decline... |

wrl

Help |
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Gerando arquivo binario

—
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E'—I: Froceszes Dezigh

Objects

;IEI_I

—Pleasze zelect an action from the lizt below

f* Configure devices using Boundan-Scan [JTAG)

I Autamatically connect to a cable and identify Boundary-Scan chain ;I

£~ Prepare a PROM File
" Prepare a System ACE Fils

{~ Prepare a Boundamy-Scan File

SVE it

" Configure devices

I uzing Slave Senal mode

o (TR ) conce |
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y— Carregando arquivo .bit no FPGA
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= (A G A AU R | Bk b e | e o T =

e 2& s 2 [ {33 |20 23 83| 9| W2

x
~ FalBoundary Scan
-~ oalSlaveSerial R
-~ aalSelecttdaP
~E M Desktop Configuration o -
-~ aalDirect SPI Configuration T
@ SystemAlE xc3sT00sn xcflds
- [£] PROM File Formatter - file 7 - file 7 -
TDO
E Assign Mew Configuration File 2 x|
Laoak. ir: |a tings/Aadministrador/Deskiop/SS5T fAmplementacandygal ll 4= £ |5 =
= i imi | Configur:
Efg Sou Sn E Libr @TII‘I‘IIH Tran anfigur 0. .
5| o @
I _xmsgs
File name: | 1 )
File type: I &l Design Files [*.bit *.rbt *.mcs ".exo "isc . bed) ;I Cancel
Cancel Al | Bypass
f* Mone
{~ Enable Pragramming of SFI Flazh Device Attached to thiz FRGA
{~ Enable Programming of BRI Flash Device &ttached to thiz FRGA
Ve




— Bypass na memaria xcf04s
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Foxwmoe E_

=
LR E e

xo3sv00an
vioa.bit

TDD

[E= Assign New Configuration File ed A

Lok, in: I_1|ttingsfﬁ.dministradnrf[ﬁlesktnp.-’SST.-’implementan:an:u.-"vga.-’;I 4= 5 ’E =

.. [ st

) _hgo

I _smzgs

File narme: I Open

File type: I Al Design Files [".mos *.exo *isc " bed] ll Cancel
Cancel &l | Bypazs

" Mone
i~ Enable Pragramming of 5Pl Flash Device Attached ta thiz FPGA
i~ Enable Pragramming of BPl Flash Device Attached ta this FRGA




CE Programando o componente

CEFET/SC

L
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i
xo3z00an wcflds
wviga bt bypass

TOO

Progran...

YWerify
Erasze...
Blank Check
et Device ID

fssign Mew Configuration File. ..




CE FPGA programado!

CEFET/SC
| i uuuuuuu E
TO . Exunor SEEm—
b i
xodsT00an xcflds
vy hit bvpass
TCu

Program Succeeded
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