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Registradores de Deslocamento € Contadores

D Registrador-Deslocador

* Suponha que se deseje descrever em VHDL um registrador capaz de
realizar as operagdes de carga paralela e deslocamento (de 1 bit) para
a direita, conforme descrito na tabela de operagdes abaixo.

R
sel Operacao Comentario l
0 | Q< Q>>1 |desl p/direita zil — N shifireg
1 Q<R Carrega R l

Q

Observacao: a cada borda de relogio ativa, este registrador realiza uma das
duas operagdes descritas (carga de um valor novo a partir da entrada R ou
deslocamento de 1 bit para a direita de seu contetdo). Portanto, nao esta
prevista a operacao “mantém conteudo”.
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Registradores de Deslocamento € Contadores

D Registrador-Deslocador

* O registrador-deslocamento tem a seguinte estrutura.

R3 R2 R1 RO

. b D Q] g D Q] g D Q] b D Q]
serial 3 2 1 0_

—PcC 6 —Pc Q —C Q |’>C Q

sel
CK

Q3 Q2 Q1 Qo0
* Uma alternativa para se descrever o registrador-deslocador
especificado na transparéncia anterior € utilizar hierarquia.

» Neste caso, o elemento basico desta estrutura pode ser o seguinte

circuito. Chamemo-lo de muxffd. o ——
D1 I b QT
sel |/DC 6
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Registradores de Deslocamento € Contadores

D Registrador-Deslocador

* Este circuito, por sua vez, poderia ser descrito de  ,, ___|
modo hierarquico (1 mux 2:1 + 1 flip-flop D) ou b1 —
como um unico arquivo VHDL (descri¢ao sel
comportamental). clk

DC

It

A segunda descrigao ¢ preferivel, por ser mais facil de
compreender, ser derivavel da descri¢ao
convencional de flip-flops € de envolver menos

codigo. Projeto shiftreg
 Hierarquia de arquivos VHDL.: Shiff‘eg
muxffd
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Registradores de Deslocamento € Contadores

D Registrador-Deslocador (componente bisico)

LIBRARY ieee;
USE ieee.std_logic_1164.all; muxftd

ENTITY muxffd IS Do "Idp  o|—
PORT ( DO, D1, sel, clk: IN STD_LOGIC; DI !
Q: OUT STD_LOGIC);

sel DC 6
END muxffd; ‘
clk

ARCHITECTURE comportamento OF muxffd IS
BEGIN

PROCESS (clk)

BEGIN

IF clk’EVENT AND clk = ‘1’ THEN

IF sel = ‘0’ THEN
Q <=Do0;

ELSE
Q <=D1;

END IF;

END PROCESS;
END comportamento;
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Registradores de Deslocamento € Contadores

D Registrador-Deslocador (e 4 bits, hiersrquico)

LIBRARY ieee; seral B N I a PR I b R b "o "

USE ieee.std_logic_1164.all; PC o PC o —PCc o Pc o
sel |(
CK
ENTITY shiftreg IS Q3 Q2 Ql Qo
PORT (R : INSTD_LOGIC_VECTORG DOWNTO 0);
carga, serial, clk : IN STD_LOGIC; Por que
Q : BUFFER STD_LOGIC_VECTOR@ DOWNTO 0) ); “BUFFER”?

END shiftreg ;

ARCHITECTURE estrutura OF shiftreg IS

COMPONENT muxffd
PORT (DO0,D1,sel,clk :INSTD_LOGIC;
Q : OUT STD_LOGIC );
END COMPONENT;
BEGIN

estagio3: muxffd PORT MAP ( serial, R(3), carga, clk, Q(3) );
estagio2: muxffd PORT MAP ( Q(3),R(2), carga, clk, Q(2) );
estagiol: muxffd PORT MAP ( Q(2),R(1), carga, clk, Q(1) );
estagio(: muxffd PORT MAP ( Q(1), R(0), carga, clk, Q(0) );
END estrutura; intzel
Sistemas Digitais - semestre 2011/1 Estagiario Vinicius Livramento



Registradores de Deslocamento € Contadores

D Modos Possiveis para os Sinais que sdo
Portas de Entidade

Modo Uso
IN Para sinal que ¢ entrada de entidade
OuT Para sinal que ¢ saida de entidade. O valor do sinal nao

pode ser usado dentro da entidade (i.e., o sinal s6 pode
aparecer a esquerda de uma atribuigdo)

INOUT | Para sinal que ¢ tanto entrada quanto saida de entidade

BUFFER | Para sinal que ¢ saida de entidade. O valor do sinal pode
ser usado dentro da entidade (i.e., o sinal pode aparecer
tanto a esquerda quanto a direita de uma atribuicao)
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Registradores de Deslocamento € Contadores

» Registrador-Deslocador (descr. comportamental)

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY shiftreg2 IS
PORT (R : IN STD_LOGIC_VECTOR(3 DOWNTO 0);
carga, serial,clk : IN STD_LOGIC;
Q : BUFFER STD_LOGIC_VECTORB DOWNTO 0) );
END shiftreg2;

ARCHITECTURE comportamento OF shiftreg2 IS
BEGIN
PROCESS (clk)
BEGIN
IF clk’EVENT AND clk = ‘1’ THEN
IF sel = ‘1’ THEN 0 Q < Q>>1 | desl. p/ direita

EL8E<= R; 1 [Q<R Carrega R

Q(0) <= Q(1);

Q) <= Q(2);

Q(2) <= QQ);

Q@) <= serial;
END IF;

END PROCESS; Slide 7P.8 Prof. José Luis Giintzel
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Registradores de Deslocamento € Contadores

D Registrador-Deslocador  bits, descr. comportamental)

ENTITY shiftreg3 IS
GENERIC (N : INTEGER :=8 );
PORT (R : INSTD_LOGIC_VECTOR(N-1 DOWNTO 0);
sel, serial,clk : IN STD_LOGIC;
Q : BUFFER STD_LOGIC_VECTOR(N-1 DOWNTO 0) );
END shiftreg3;
ARCHITECTURE comportamento OF shiftreg3 IS
BEGIN
PROCESS (clk)
BEGIN
IF clk’EVENT AND clk = ‘1’ THEN sel Operacio Comentario
IF sel = ‘1’ THEN
Q <= R; 0 Q < Q>>1 | desl. p/ direita
ELSE
Genbits: FOR i IN 0 TO N-2 LOOP 1 |Q<R Carrega R
Q@) <= Q(i+1);
END LOOP;
Q(N-1) <= serial;
END IF;
END IF;
END PROCESS;
END comportamento; Slide 7P.9 Prof. José Luis Glintzel
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Registradores de Deslocamento € Contadores
D FOR LOOP x FOR GENERATE

FOR LOOP: usado para gerar um conjunto de atribuicoes
sequienciais (logo, usado dentro de processos)

FOR GENERATE: usado para gerar um conjunto de atribuicoes
concorrentes (logo, usado dentro de bloco, mas fora de
processos)

 Ambos declaram variaveis locais que servem apenas para auxiliar
(e as vezes, tornar mais genérica) uma descricdo VHDL.

* Tratam-se de diretivas que o compilador VHDL compreende e
substitui por comportamento/estrutura equivalente em tempo de
compilacao.
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Registradores de Deslocamento € Contadores

D Contador de 3 bits (ripple)

Usando flip-flops D

CK —C Ql—e xe Qe xe Q—

limpa

QO Q1 Q2
* Para descrever este tipo de contador em VHDL usando
hierarquia, iremos instanciar o flip-flop D

* Porém, a descricao do flip-flop D em VHDL deve conter ambas
saidas, Q e NQ (“not Q”)
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Registradores de Deslocamento € Contadores

) Flip-flop D (com saidas Q e NQ)

LIBRARY ieee; D QI
USE ieee.std_logic_1164.all;

ENTITY ffDv2 IS —DC 6 I

PORT ( D, clk, limpa : IN STD_LOGIC; clear
Q,NQ : OUT STD_LOGIC);

END ffDv2;

ARCHITECTURE comportamento OF ffDv2 IS
BEGIN
PROCESS (clk, limpa)
BEGIN
IF limpa=‘1’ THEN
Q<=0 NQ<=°‘1;
ELSIF cIk’EVENT AND clk = ‘1’ THEN
Q<=D; NQ<=notD;
END IF;
END PROCESS;
END comportamento;
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Registradores de Deslocamento € Contadores

> Contador de 3 bits (ripple)

(Usando flip-flops com saidas Q e NQ)

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY cont3b IS
PORT ( clk, limpa : IN STD_LOGIC;

Aout : OUT STD_LOGIC_VECTOR (2 DOWNTO 0)); I_ I_
. D Q D Q D Q
END cont3b; g : .
ARCHITECTURE estrutura OF cont3b IS ck —bc Q- bc QR b o
clear clear clear
SIGNAL NQO,NQ1,NQ2 : STD_LOGIC; limpa | | |
COMPONENT ffDv2 Q0 Ql Q2

PORT (D, clk, limpa: IN STD_LOGIC; Q,NQ : OUT STD_LOGIC);
END COMPONENT;

BEGIN
ffDO: ffDv2 PORT MAP (NQO, clk, limpa, Aout(0), NQO);
ffD1: ffDv2 PORT MAP (NQ1, NQO, limpa, Aout(1), NQ1);
ffD2: ffDv2 PORT MAP (NQ2, NQ1, limpa, Aout(2), NQ2);
END estrutura;
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Registradores de Deslocamento € Contadores

D Contador de 4 bits (Versdao comportamental 1)

LIBRARY ieee;
USE ieee.std_logic_1164.all;

ENTITY contador IS
PORT ( clk, limpa ,carga :IN STD_LOGIC;

Q :OUT STD_LOGIC_VECTOR(3 DOWNTO 0) );
END contador ;

ARCHITECTURE comportamento OF contador IS
SIGNAL conta : STD_LOGIC_VECTOR (3 DOWNTO 0) ;
BEGIN
PROCESS (clk, limpa)
BEGIN
IF limpa = ‘0’ THEN
conta <= ““0000”;
ELSIF ( clIk’EVENT AND clk = ‘1’) THEN
IF carga = ‘1’ THEN
conta <= conta + 1;
ELSE

conta <= conta; — N3ao ¢ necessario

END IF; (apenas por clareza...)
END IF;
END PROCESS;
Q <= conta; Slide 7P.14 Prof. José Luis Giintzel
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Registradores de Deslocamento € Contadores

> Contador Assincrono (ripple) de n bits

LIBRARY ieee; s ol . 11 1)
USE iece.std_logic_1164.all; (Com carga paralela e usando sinais do tipo “integer”)
ENTITY contnb IS
PORT (R :IN INTEGER RANGE 0 TO 15;
clk, limpa , carga :IN STD_LOGIC;
Q : BUFFER INTEGER RANGE 0 TO 15);
END contnb ;
ARCHITECTURE comportamento OF contnb IS
BEGIN
PROCESS (clk, limpa) limpa | carga | Operac¢io Comentario
BEGIN
IF limpa = ‘0’ THEN 1 0 |Q< Q+1 | Conta
Q <=0; (incr.conteudo)
ELSIF ( cIk’EVENT AND clk = ‘1’ ) THEN
IF carga = ‘1’ THEN 1 1 Q<R Carrega R
Q <= R; 0 X [Q<0 Reseta contetido
ELSE assincronamente
Q<=Q+1;
END IF;
END IF;
END PROCESS;
END comportamento; Slide 7P.15 Prof. José Luis Glintzel
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Projeto de Sistemas Digitais com Ferramentas EDA

D Passos do projeto “contador”

1. Na pasta Meus_documentos, criar uma pasta com o seu nome (p. €x.,
“Paulo”). Na pasta “Paulo”, criar uma pasta com nome de “contador”.

2. Acessar o sitio “www.inf.ufsc.br/~guntzel/ine5406/aula7P” e baixar para
a pasta “contador” os seguintes arquivos:

-> contador.vhd

-> reg4bitscont.vhd

-> binary2dec.vhd

-> binary2hex.vhd

-> Setup_Cyclone_2C35_DE2.tcl

3. Abrir o Quartus II e criar um projeto na pasta “contador”, usando

“contador.vhd” como toplevel. Escolher o dispositivo FPGA
EP2C35F672C6 e selecionar o ModelSim-Altera como EDA

Simulation Tool.
4. Compilar o projeto criado.
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Prototipacdo com a Placa DE2 da Altera

D Verificar o mapeamento dos pinos do FPGA

¥, Quartus II - H:/Sistemas, _Digitais/Aula_2P/Somador4bits/Somador4bits - toplevel"’ Hi/Sistemas Digitais/temp/top
b File Edit View Project [Assignments | Processing Tools Window He i Ed'tG Lo Dre=aly, Veds Jlie
oups ————————————— - x -
J DSLg & ‘ ¥ B Device.. B | Nemes Top View - Wire Bond
e e Crlone - Epzc3EFecr
poject Navigatig ®p i - - evel.vhd D 5 HEX0[6..0] Eg
23 Fies 27 Timing Analysis Settings... > P = .
- > : N R
f.. 33 somadorTbit vhd % EDA Tool Settings... 2 ool - [7600 .
3 somadordbits.vhd & Settings... Ctrl+Shift+E o FeXo[3) - [DOOV000000ACTO0 ®©©®8A .
¢ toplevel.vhd @ HEX0[2] ROOVOAVAADVOAADVABDY, .
i Classic Timing Analyzer Wizard o HEX0[1]  ROEOAOONVOOOOBOOOBTAYLE
2 _/standard baf Wezard... 2 o] . @@@@@\]{3@@@@@@@@ SAVED :

o HEX1[6..0]
D HEX2[6..0]
o HEX3[6..0]
D HEX4(6..0]
D HEXS[6..0]

@ Assignment Editor  Ctrl+Shift+A
<& Pin Planner Ctrl+Shift+N

Remove Assignments...

I.:‘ Demote ;'-‘sswgnmemtsm o4 HEX6[6..0]
T ) = ; ) HEX7[5..0]
&y Hierarchy | B Files | g Design I% Back-Annotate Assignments... > port,to_the_bation__.
Import Assignments... > SW[16..0] “lox !
Tk Export Assignments <<newnode>> o -0=a20% O: SR
Flow: |Compilation o X :I@@( @%XQ
Assignment (Time) Groups... AEEG6000VE
Task & ={7900060
£ W Compile Design @ Timing Closure Floorplan = v,e\(a " (?@C:x?? O Y
... Analysis & Synth & LogicLock Regions Window Alt+L
] Edit Settings &) Design Partitions Window  Alt+D i ] ) Edt x| | Fiter: [Pins: all
B8 View Repot o llodeNane icection Location 1/0 Bank VREF Group 1/0 Standard Reserved Group
P Analysis & Elaboration 22 1 ©  HEX0[E] Output -/ 3.3-V LVTTL (default) HEXO[6..0]
B Partiion Merge 23 || 2 ©  Hexo[s] Output 3.3V LVTTL (default) HEX0[6..0]
—— - i 24 B &  HEX0[4] Output 3.3-V LVTTL (default) HEX0[6..0]
i B~ Netlist Viewers T |® reom output 3.3 LVTTL (defaul) HEX0[6..0)
< | m | » < 5 2 rexolg Output 3.3-V LVTTL (default) HEXO0[6..0]
6 & HEXO[1] Output 3.3V LVTTL (default) HEX0[6..0]
x [ Type IMess age 7 HEXO[0] output 3.3V LVTTL (default) HEX0[6..0)
»

H y Info: Successfully loaded and ran Tcl Script File "H: \513tema3 _Digitais\Aula_ 2P\Scmador4bits\Setup_Cy
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Prototipacdo com a Placa DE2 da Altera

} Verificar o mapeamento dos pinos do FPGA

Mapeamentos do switches ] [ Abrir o “DE2 UserManual.pdf”’ ] Mapeamentos dos displays de 7 segmentos
SW(0] PIN_N25 Toggle Switch[0] HEXO[0] PIN_AF10 Seven Segment Digit 0[0]
sw[1] PIN_N26 Toggle Switch[1] 4 . o~ . A HEXO[1] PIN_AB12 Seven Segment Digit 0[1]
v Posicao e index de

el PINP25 Toggle Swhchi2 HEX0[2) PIN_AC12 Seven Segment Digit 0[2]
SW[3) PIN_AE14 Toggle Switch[3] cada segmento do -
. . —
p— PINAF 14 Toage Seiie dlsplay de 7 HEXO0[3] PIN_AD11 Seven Segment Digit 0[3]
SAE) PIN_AD13 Togge Swieh(s] N segmentos | rEX04) PIN_AE11 Seven Segment Digit 0[4)
SWB) PIN_AC13 Toggle Switch[6] w T HEXO[5) PIN_V14 Seven Segment Digit 0[5]
swir PIN_C13 Toggle Switehi7] 0 HEXO[6] PIN_V13 Seven Segment Digit 0[6]
SWI8] PIN_B13 Toggle Switch[8]
I HEX1(0) PIN_V20 Seven Segment Digit 1(0]
SWie] PIN_A13 Toggle Switch[8]
SATQ] PIN_N1 Toggle Switch[10] 5 1 HEX1[1] PIN_V21 Seven Segment Digit 1[1]
SW[11] PIN_P1 Toggle Switch[11] 6 HEX1[2) PIN_W21 Seven Segment Digit 1[2]
. PIN_P2 Toggle Switch(12] f— HEX1(3] PIN_Y22 Seven Segment Digit 1(3]
SW[13] PIN_T7 Toggle Switch[13]
HEX1[4] PIN_AA24 Seven Segment Digit 1[4]
SW[14] PIN_U3 Toggle Switch[14] 4 2
SA18) PIN_ U4 Togge Swieh[18] HEX1[5) PIN_AAZ23 Seven Segment Digit 1[5]
SW[16] PIN_V1 Toggle Switch[16] —— HEX1[6] PIN_AB24 Seven Segment Digit 1[6]
swi7] PIN_v2 Toggle Switch[17] 3 HEX2[0] PIN_AB23 Seven Segment Digit 2[0]
| HEX2[1] PIN_V22 Seven Segment Digit 2[1]
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Prototipacdo com a Placa DE2 da Altera

» O script “Setup_Cyclone 2C35 DE2.tcl”

Quartus II - H:/Sistemas_Digitais/temp/toplevel - toplevel - [:

3\,9- Edit View Project Assignments Processing T £ Setup_Cyclone_2C35 DE2.cl |

JJ C Dﬂew Ctrl+N | |toplevel
“Proi @ Open... Cr+0 | —— 1 l ) )
'21 e . ———— * ( = 2 package require ::quartus::project
= nca e = an
Q Open @ () 4B 3
= 4 set_global assignment -name ORIGINAL QUARTUS_VERSION 5.0
Lookin: [ )] temp Y e®metE- 5 set_global assignment -name PROJECT CREATION TIME DATE "15:13:22 FEBRUARY 11, 2005"
. 6 get global assignment -name LAST QUARTUS VERSION 7.1
= Name Date modified Type Size Tags o 7 [set_global_assignment -name FAMILY "Cyclone II"]
S L db A% g set_global assignment -name DEVICE EP2C35F672C6
Recent Places incremental db %% 9 set_global _assignment -name RESERVE ALL UNUSED PINS "AS INPUT TRI-STATED"
-‘ = T i 10 set_global_assignment -name RESERVE ALL UNUSED PINS_NO_OUTPUT_GND "AS INPUT TRI-STATE!
L oetup_Lyc z.)ne_ = l[ﬂ ﬁ 11 set_global assignment -name BDF FILE ../standard.bdf
Desktop BN sasmadod bityhd = 12 set_global assignment -name ERROR CHECK FREQUENCY DIVISOR 1
F || somadordbits.vhd @ 13
\.'e‘lA | toplevel.asm.rpt w 14 set_global assignment -name FITTER EFFORT "FAST FIT"
vini || toplevel.done a5 15
— 16

ﬁ:,&\l‘ || toplevel.dpf 3

. — 17 et location assignment PIN N25 -to SW[O
Computer || toplevel fit.rpt =9 - - -

§ 18 set_location assignment PIN N26 -to SW[1]
:. i toplevelfit.susmary [P 19 set_location assignment PIN P25 -to SW([2]
N; = Lite ot 20 set_location assignment PIN AE14 -to SW[3]
e LY e Y 21 set location assignment PIN AF14 -to SW([4]
L]t Setup_Cyclone_2C35_DE2.tcl ]» 22 set:location:assignment PIN:AD13 -to SW[S5]
23 set location assignment PIN AC13 -to SW[6]
File name: |Setup_Cyclone_2C35_DE2 =~ Open 24 | set_location assignment PIN C13 -to SW[7]
Files of type: IA" Files (*) LI Cancel | 25 set_location assignment PIN B13 -to SW[8]
26 set_location assignment PIN Al3 -to SW[9]
I™ Add file to current project 27 \set_location_assignment PIN N1 -to SW[10]
28 \{L location assignment PIN Pl -to SW[J.})/
Open as: IAulo j q = ]
Exit Alt+F4
< | I )
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Prototipacao com a Placa DE2 da Altera

D Executar script de mapeamento dos pinos

¥, Quartus II - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somador4bits - toplevel - [toplevel.vhd]

3":,\” File Edit View Project Assignments Processing Window Help
DEEGE & & BR| o o ||toplevel Run EDA Simulation Tool

-

‘ i Tl Scripts

( \
= = Run EDA Timing Analysis Tool
Project Navigator - L (14 2
S Fies Launch EDA Simulation Library Compiler Libraries: Setup_Cyclone_2C35_DE2 tel Run
559 somador1bit.vhd a Launch Design Space Explorer
g ; Open File
5 somadordbits.vhd (L,’ Time A pac
3 TimeQuest Timing Analyzer
5 toplevel.vhd d
Advisors > ;T;_ Add to Tel Toolbar

Eo_t
k1, Cancel

@ Chip Planner (Floorplan and Chip Editor)

@ Design Partition Planner

Netlist Viewers 4
brpc
@y Hierarchy | B Files | g Design Units | SignalTap I Logic Analyzer s2,
= &= In-System Memory Content Editor Preview:
& ®m Logic Analyzer Interface Editor ERC
Flow: ICompiIation m . " P
\ In-System Sources and Probes Editor ackage reauire s APtus:iDrojest —
Task ' Tlme(j SignalProbe Pins... Leac B g e e au :spead B
=] W Compile Design ] @ P =
El-- W Analysis & Synthesis 1= 2 :;m“ set_global_ assignment -name ORIGINAL QUARTUS_ VERSION 5.0
£-[T] Edt Settings “{ MegaWizard Plug-In Manager... ;( set_global_ assignment -name PROJECT CREATION TIME DATE "15:13:22 FEBRUARY 11, 2005"
R View Report & SOPC Builder ENT; set_global_ assignment -name LAST QUARTUS VERSION 7.1
P Analysis & Elaboration set_global assignment -name FAMILY "Cyclone II"
W_Parttion Merge J = set_global_assignment -name DEVICE EP2C35F672C6
< S Nethet Vievwer - Customize... set_global assignment -name RESERVE ALL UNUSED PINS "AS INPUT TRI-STATED"
Options... — set_global_ assignment -name RESERVE ALL UNUSED PINS NO OUTPUT_GND "AS INPUT TRI-STATED"
Type ]Mﬁsage License Setup... | | set_global assignment -name BDF FILE ../standard.bdf
set global assignment -name ERROR CHECK FREQUENCY DIVISOR 1
Customize Text Editor... - - - - -
Options for Text Editor... 5 » »
set_global assignment -name FITTER EFFORT "FAST FIT
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Prototipacao com a Placa DE2 da Altera

D Verificar o mapeamento dos pinos do FPGA

3@3 File Edit View Project Processing Tools Window Help
SLE & 1 92 Device...

Project Navigator

=]

£ Files E'? Timing Analysis Settings... preahc
2td somador1bit.vhd ¥ EDA Tool Settings...
¢ somador4bits.vhd & Settings... Ctrl+Shift+E
¢ toplevel.vhd
_/standard bdf Classic Timing Analyzer Wizard...

@ Assignment Editor  Ctrl+Shift+A
<& Pin Planner Ctrl+Shift+N

Remove Assignments...

H; Demote Assignments...

@)Hielerchy] B Files] &P Design !"‘» Back-Annotate Assignments...
Import Assignments...

Tasks
@ Export Assignments...
Flow: |Compilation N .
Assignment (Time) Groups...
Task &

= W Compile Design @ Timing Closure Floorplan
... Analysis & Synth & LogicLock Regions Window Alt+L

S

]

File Edit View Processing Tools

Groups

Named: (§ v

Window

- x

Node Name

<<new node>>

4’ QuartusIl - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somador4bits - toplevel - [@ Quartus II - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somador4bits - toplevel - [Pin Planner]

Top View - Wire Bond
Cyclone Il - EP2C35F672C6

/’\\/\/\/V

St

LY
0 eeoeeeVee/\G A,

Q) AZZIAA

6\3\/

9 699-'

Gﬂ 699909 D -

{C] Edt Settings &) Design Partitions Window  Alt+D 20

- X

* Named: [] <[ «| Edit x| | [FIN_NZ5 Fiter: [P

g View Beporl - I 21 Node Name Direction Location 1/O Bank VREF Group 1/O Standard Reserved Group
P Analysis & Elaboration 22 1 @ 0 Unknown PII 5 B5_N1 3.3-V LVTTL (default
> Pottion Merge 2| et i Pavp2s s e ST

~ 24 inknown _F ) - et
B -3 Netlist Viewers ) © | swi Unknown PIN_AE14 7 B7_N1 3.3V LVTTL (default)
< L[ » < | 5 © | swa Unknown PIN_AF14 7 B7_N1 3.3V LVTTL (default)
6 @ | swis Unknown PIN_AD13 3 BS_NO 3.3-V LVTTL (defauilt)
Type |Message 7 @ Unknown LEIN_AC13 3 3.3V IVITL

i) Info:

Successfully loaded and ran Tcl Script File "H:\

INE/CTC/UFSC
Sistemas Digitais - semestre 2011/1

\Sistemas_Digitais\Aula_2P\Somado

rdbits\Setup_C
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Prototipacao com a Placa DE2 da Altera

D Passos do projeto “contador”

Compilar
1. Processing -> Start Compilation

2. Aguardar mensagem “Quartus II Full Compilation Succesfull” (ou
mensagem de erro)
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Prototipacao com a Placa DE2 da Altera

D Conectar a placa no PC e liga-la

. - Porta “USB-BLASTER” |
[ Alimentagao da pﬂZ_] Blaster|Device Host Mic Line Line Video VGAVideo 10/100M
Pot ) Pot Pot in in Ot I Pot Pot  RS-232Por
i R N
27-MHz Oscillator . - 1 L\ , (-

24-bit Audio Codec
<P PS/2 Keyboard/Mouse Port

Power ON/OFF Switch
VGA 10-bit DAC
USB HostSlave Controlier
TV Decoder (NTSC/PAL) Ethemet 10/100M Controller
Expansion Header 2 (JP2)

Altera USB Blaster Controller Chipset
Altera EPCS16 Configuration Device

+—— Expansion Header 1 (JP1)

Altera Cyclone Il FPGA
RUN/PROG Switch for JTAG/AS Modes

16x2 LCD Module

G +—— $D Card Slot
7-Segment Displays 8 Green LEDs
18 Red LEDs 11— IDA Transceiver
D —— sMaExtemal Clock
18 Toggle Switches :
4 Debounced Pushbutton Switches
50-MHz Oscillator 8-MB SDRAM  512-KB SRAM  4-MB Flash Memory
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Prototipacao com a Placa DE2 da Altera

Baixar o projeto para a placa

¥, Quartus II - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somadordbits - toplevel - [Compilation Report - Flow Summary]

@ File Edit View Project Assignments Processing Window Help

DSLgG & 2 | © o [[toplevel Run EDA Simulation Tool O ol S T X RS R ORI )
= = Run EDA Timing Analysis Tool
Project Navigator § X . . I @ Compilation Report - Flow Summary
23 Fies Launch EDA Simulation Library Compiler
1503 somadoribit.vhd a Launch Design Space Explorer
somadordbits.vhd T I
b [on;a olr h:v &% TimeQuest Timing Analyzer
o toplevel v
Flow Status Succes:
- ../standard bdf i
eor Advisors Quartus Il Version 9.1 Builc
@ Chip Planner (Floorplan and Chip Editor) fcr e e
. . Topdevel Entity Name toplevel
@ Design Partition Planner Family Cydone
il 34
RetiEtliewers Device EP2C35
. 2 Timing Models Final
> " 7 7 T A
Hleralchyl B FllesJ ¥ Design Umtsl @ ISlg:al D ]’IMLOQ'( ialyzer i Met timing requirements Yes
= " :g L"' 'ysf:m| en;oryrf ont::'t Eoy Total logic elements 10/33,
Flow: ICompiIation 1 ogic Analyzer Interface Editor Total combinational functions 10/33,
| In-System Sources and Probes Editor Dedicated logic registers 0/332
Task &’ | Time ¢ 4 SignalProbe Pins... Total registers 0
Y 8 Gt D R g e
v E-P Analysis & Synthesis 00:00:( === o Total virtual pins 0
-[C] Edit Settings “{ MegaWizard Plug-In Manager... Total memory bits 0/483,
EE View Report 3 SOPC Builder Embedded Mutiplier $bit elements  0/70 (
+ P Analysis & Elaboration Tel Script Total PLLs 0/4(0
cl Scripts...
W Partition Merge P
- i [;'}’.’ N Netlist Viewers - ] Customize...
Options...
’: Type |Message License Setup...
j/ Info: Longest tpd from source pin ) o s 9.985 ns
b Info: Quartus II Classic Timing An Customize Compilation Report... nings
i Info: *xxkxxkkxxkxsxxxxsxxxsxxxx¥4  Optionsfor Report Window... *
:/ I Running Quartus II EDA Netlise=wrreer
:/ Command: quartus_eda read_settings_files --write_settings_files=o0ff Somador4bits -c toplevel

INE/CTC/UFSC
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Prototipacao com a Placa DE2 da Altera

) Baixar o projeto para a placa

. @ Quartus II - H:/Sistemas_Digitais/Aula_2P/Somadordbits/Somador4bits - toplevel - [toplevel.cdf] EMI .
File Edit Processing Tools Window
2, Hardware Selup...l ’ No Hardware Mode: |JTAG v| Progress: ’ 0%
[~ Enable real-time ISP to allow background prograf Hardware Setup @
) . ISP
Wi Start | |Fie Hardware Settings | JTAG Settings | Erase | ciamp |
mi Stop toplevel.sof Select a programming hal  ¢¢ 2 g - -
hardware setup applies USB'BLASTER [USB-O]
i ol Auto Detect
A Currently selected hardware: USB-Blaster [USE-0) L‘
Jelete
] —Available hardware items: IiléB-éI;slh;.,r [USE-0]
& Add File... TR [Sever | P Add Hardware...
M8 Change Fil. USB-Blaster Local UsB-0
| (2 Add Device...
fh Up
&‘U Down
For Help, press F1 ‘ [ [ 4

INE/CTC/UFSC

Sistemas Digitais - semestre 2011/1

Slide 7P.25

Prof. José Luis Giintzel
Estagiario Vinicius Livramento



Prototipacao com a Placa DE2 da Altera

Baixar o projeto para a placa

¥, Quartus II - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somadordbits - toplevel - [Compilation Report - Flow Summary]
@ File Edit View Project

DIZ”Hﬁ é y B\nl L[ Lilwg » > N = NN ;\1

Window Help

L @ Quartus I - H:/Sistemas_Digi'(ais/AuIa_2P/Somador4b}ts/50m;ior;bit_: - toplevel - [toplevel.cdf]
Project Navigator -
File Edit Processing Tools Window
éaHaldwaleSetup.._ USE-Blaster [USE-0) Mode: [JTAG v | Progress:
[ Enable realtime ISP to allow ba ]
13 b
contador.sof’ :
P Start I File Usercode Prog_ram/ Werf Blank- Examine Sect_.mty Erase Isp
&l Configure Y | Check Bit CLAMP
b Stop toplevel.sof EP2C35FE72 ] 002E9D26 FFFFFFFF O O O
&Hierarchy Files | & Desiat
Tasks -
Flow: |Compilation
Task &
+ B W Compile Design .
: = A
v E-P Anaysis & Syr 4” S Derice
. i-[] Edi Setting| 4 Up
BB View Repoj -
v » ,-\na]‘,'sws&‘ b Down
i P Parttion Mg
| BN Nefist View
< J
*| Type IHessage
» 0 e
2y : Ended FY
iy Started
y
iy For Help, press F1 )
y
j/ ains JTAG ID code 0x020B40DD
j/ succeeded -- 1 device(s) conf
] ation(s)
j/ Ended Program eration at Thu Mar 04 22:47:41 2010
Ahn o e w E S L T i S R ST TR R L o
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