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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”
Organizando o Ambiente de Trabalho no Computador

1. Na pasta “Meus Documentos”, criar uma pasta com nome
“Somador4bits™.

2. Acessar o sitio “www.inf.ufsc.br/~guntzel/ine5406/aula4P” e baixar os
arquivos ali disponiveis para a pasta recém-criada. Os arquivos sao:

-> somador1bit.vhd

-> somador4bits.vhd

-> toplevel.vhd

-> Setup_Cyclone_2C35_DE?2.tcl
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Prototipagem com Placa Altera DE2

D Passos do projeto “somador4bits”
Invocando o Quartus Il e Criando um Projeto

3. Invocar o Quartus II (a partir do icone na area de trabalho, ou a partir do
“Iniciar->Programas” do windows, sub-menu “Altera”).

4. Na opcao “New” (canto superior da janela), selecionar “New Project
Wizard”.

5. Clicar em “Next”.

6. Selecionar o caminho para a pasta criada no passo 1 (clicando no botao
identificado com “...”).

7. Na caixa de didlogo identificada por “What is the name of this project”,
escrever “somador4bits™.

8. Na caixa de didlogo 1dentificada por “What 1s the name of the toplevel
design entity ...”, escrever “toplevel”. Clicar em “Next”.
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5]

BESS  New Project Wizard: Add Files [page 2 of 51

What is the working directory for this project?

Ex2)

"H:'\Sislemas_Digitais\.é.ula_2F'\Somador4bils ]

What is the name of this project?

[ “Somador4bits”
IS omadordbits h

S:eolzcctlt;?ecci “somador1bit.vhd”’
] Pt “somadord4bits.vhd”
I Flename: | ‘‘toplevel.vhd”

ick Add All to add all design files in the
esign files to the project later.

File name

esian entry/sy... I HDL version

What is the name of the top-level design entit
exactly match the entity name in the design fi “toplevel”

Illoplevel

Use Existing Project Settings ... |

somador1bit.vhd VHDL File
itive and must somadordbitsvhd  VHDL File
toplevel.vhd VHDL File

= |

< | 1 \

Specify the path names of any non-default libraries.

Add All |

User Libraries...
< Back Next > Finish Cancel | <Back | Net> | Fnsh | cancel |
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Prototipagem com Placa Altera DE2

D Passos do projeto “somador4bits”
Invocando o Quartus Il e Criando um Projeto (cont.)

9. Na caixa de didlogo identificada por “File Name:”, clicar na caixa com
“...” e selecionar os trés arquivos VHDL deste projeto (somadorlbit.vhd,
somador4bits.vhd e toplevel.vhd). Clicar em “Add All” e depois, clicar

em “Next”.

10. Na caixa de dialogo “Device Family”, selecionar “Cyclone II”. Na lista
identificada por “Available Devices”, selecionar EP2C35F672C6. Clicar
em “Next”. (Ver proximo slide.)

11. Na caixa de dialogo “Simulation”, selecionar “ModelSim-Altera”. Clicar
em Next.

12. Clicar em “Finish”. (Ver proximo slide.)
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4b|ts”

New Project Wizard: Family & Device Settings [page 3 of 5] New Project Wizard: EDA Tool Settings [page 4 of 5] &
Select the family and device you want to target for compilation. Specify the other EDA tools -- in addition to the Quartus || software -- used with the project.
— Device family — Show in ‘Available device' list
[Eamily: | Cyclone I ~| Package: Any - — Design Entry/Synthesis
Devices: |4l ~I Pingount:  |Any x e M
— Target device Speed grade: | Any v S I LI
" Auto device selected by the Fitter [V Show advanced devices [~ Run this tool automatically to synthesize the current design
' Specific device selected in ‘Available devices' list I HardCopy compatible only
— Simulation
Ayailable devices: Tool name: lModeISim-Altera LI
Name I Core v... I LEs I User /... I Memor... I Embed... I PLL -
EP2C20F484C8 1.2¢ 18752 315 239616 52 4 Fomat: | VHDL =]
EP2C20F484I8 1.29 18752 315 239616 52 4 [ Run gate-level simulation automatically after compilation
EP2C200240C8 1.2y 18752 142 239616 52 4
EP2C35F434CE 1.2y 33216 322 483840 70 4 N o )
EP2C35F484C7 1.2¢ 3216 32 483840 70 4 (4 - Timing Analysis
EP2C35F484C8 1.2y 33216 322 433840 70 4 : =
EP2C35E42419 1.0 23216 222 493840 70 4 el |<None> —I
L EP2C35F672C6 1.2v 33216 475 433840 70 4 18 o | ;I
< | LLLJ | s " Run this tool automatically after compilation
— Companion device
HardCopy I L]
[V Limit DSP & RaM to HardCopy device resources
<Back | Next> Fish |  Cancel | <Back Next > Fish |  Cancel |
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”

¥, Quartus II - H:/Sistemas_Digitais/Aula_3P/Somador4bits/Somador4bits - toplevel

File Edit View Project Assignments Processing Tools Window Help

H DG ’5?«' ‘ & 2 |toplevel j H_ 4

KD Cd
N

Project Na| - x
ity Cyclone II: 6/2C6 g
- 5b¢ toplevel d) | 00 0@ | Quartus Il Software
Verificar se o arquivo Downioad
iption Edition
“toplevel.vdh” esta B <2y 2!
setado como toplevel da
hierarquia do projeto. |, ;
Caso negativo’ ajustar D Hierarchy | B Files | ¢ Design Units |
. . Tasks - x
1880, conforme descrito  Few: [compiaton ~]
s . Task & Time &
no proximo slide. = % Conpie Deson

- W Analysis & Synthesis

[+
[+ Fitter (Place & Route)

[+ Assembler (Generate programming files)
[+

[+

.. Classic Timing Analysis

- EDA Netlist Writer
@ Program Device (Open Programmer)

< | m ] »

X| Type |Message
*| [
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”

¥, Quartus II - H:/Sistemas_Digitais/Aula_3P/Somador4bits/Somador4bits - toplevel - [Compil
@ File Edit View Project Assignments Processing Tools Window Help

‘D SBHE & LB o o ||opleve Ll &
Project Navigator e *l & compilation Report - F
{3 Files [ZE2 campilati
T oo nilation Report
: Open gal Notice
s 99 ¢ somador - -
Setando “toplevel.vdh § somodortta| | Remove Filefrom Project o ummany
pw Settings

2 ./standard

como toplevel da
hierarquia do projeto.

Set as Top-Level Entity

Create Symbol Files for Current File
Create AHDL Include Files for Current File

ow Non-Default |
ow Elapsed Time
ow OS Summary

ow Log
Properties nalysis & Synthes
tter
Open in Main Window sembler
v Enable Docking ming Analyzer
Close A Netlist Writer

ZSHietarchy | Files | ¢* Design Units |

Tasks

»

Flow: ICompiIation

< |

LLLJ

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

X Type IMessage
! y Info: Writing out detailed assembly data for power analysis
y Info: Assembler is generating device programming files
j/ Info: Quartus II Assembler was successful. 0 errors, 0 warn
\i) I.'l:—C: LR R R R R R R R R R R R R R R
j) Info: Running Quartus II Classic Timing Analyzer
1 Info: Command: quartus_tan --read_settings_files=off --writ
i Info: Longest tpd from source pin "SW[21" to destination pi
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Prototipagem com Placa Altera DE2

} Compilar o projeto

¥, Quartus II - H:/Sistemas_Digitais/Aula_3P/Somador4bits/Somador4bits - toplevel - [Compilation Report - Flow Sum
@ File Edit View Project Assignments | Processing | Tools Window Help

H 0w Jd ﬂ é ‘ & B | o D stop Processing Ctrl+Shift+C @ @ ‘ @ ‘ >
Project Navigator Start Compilation Cirlsl T . | &t somador

@ Analyze Current File
Start >
Update Memory Initialization File

@ Compilation Report Ctrl+R

Flow Summary

Start Compilation and Simulation Ctrl+Shift+K

Generate Functional Simulation Netlist

P Start Simulation Ctrl+I
Simulation Debug 4
d::?e Simulation Report Ctrl+Shift+R

Compiler Tool
[~ Simulator Tool

M Hierarchy | B Files | ¢ Design Units | P2 Classic Timing Analyzer Tool
e o7 PowerPlay Power Analyzer Tool
Flow: ICompiIation V' SSN Analyzer Tool
- T LU | ¥
&3 Type IMessage
» 0
,y Info: Writing out detailed assembly data for power analysis
i nfo: Asse er is generating device programming files
I mbl di 1
y Info: Quartus II Assembler was successful. 0 errors, 0 warnings
\i‘) In:’c: R RS S R RS S R R RS R E R S R SRR R SRR R R R R R S
i) Tnfa* Rinnina Martna TT Flaaair Timinag Analuzer
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”

1. Anotar os seguintes dados mostrados na janela “Compilation Report —
Flow Summary’:

» Total combinational functions:
* Dedicated logic elements:

2. Anotar os seguintes dados mostrados na janela “Message” (procurar
pela linha que 1nicia por “Longest tpd from ...”):
* tpd:
 Source pin
 Destination pin:
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Prototipagem com Placa Altera DE2

D Verificar o mapeamento dos pinos do FPGA

LT L T e L e e A e e e Ty e ez, Quartus T Hi/Sistemas Digitais/temptoplevel Stoplevel ZTPin Plannerl

3‘” File Edit View Project [ Assignments | Processing Tools Window He ™= *¢ e B el Buessdn lis Liko

Groups ————————————————————~ v X >
J DG ‘ =Y ‘ i 9 Device... \@ e Top View - Wire Bond
- b R e Oyclon - EP2C3SFE72C7
fiolectiavioaton — — evel.vhd Do reos.0 ==
23 Fles 27 Timing Analysis Settings... > Exols] o .- e sErEzoasa
- _ 2 Eo T G 3 v <[ \/A@@@e@@@m/m@\/,q@@@@e@@ﬁ\\/_ .
i 38 somadorbit.vhd = = cC i o = ooe 2eLee0LLY|-
o ) 2 coni . @ HEXO[4] . @@@@@@@@@@@m\/@@@\/@ﬁg@@@@@- c
o somador4bits. vhd & Settings... Ctrl+Shift+E ) HEXO[3] BEOVEO00eeACIES @@@@SA@\/@ B
¢ toplevel.vhd o HEXO[2) : @gVOA\] 2VeAASYVARY, @gg@ :
Classic Timing Analyzer Wizard... o4 HEXO[1] B o}
2 ./standard bdf > =
<& Assignment Editor  Ctrl+Shift+A DB HEX16.0)
P i B HEX26..0]
@ Pin Planner Ctrl+Shift+N D HEX3[6..0]
i B HEX4[6..0] XADD
Remove Assignments... = ol 0 V\/\/V @gvo D @8353
ITA Demote Assignments... o B Hexs[6..0] v 59 @@@ o >\ /\ @88@8@
- HEX7[6..0 v $OK03 pOROTANOTA @@ €> o g
Hierarchy] [ Files | g Design i‘;‘ Back-Annotate Assignments... g o mEt_m]_Me_bumn_m . v @@@@@eo O@@ ______ 5 8 gg gg
—= { Import Assignments... [~ SW[16..0] =l lex /\X @@@@@@@V%A\?@@@@@ .
—_———— z <<new node>> “ 8 @O G A e SOAS NOZ02030 I
Flow: I—]Compil —on E)_<P'0rt Asslgnrr?ents... - g @@é\\]@é\@ Q658 X SOADDOD|-
Assignment (Time) Groups... <AE600000VO00NVED V©A® @@@
Task & =06 eoleseoe (OR300}
5 % Corple Desn _| @ Tiing Closure Eoarplan SR e
= Analysis & S)’Mh‘ & LogicLock Regions Window Alt+L Ee
] Edt Setung< ;@ Design Partitions Window Alt+D : i ] «©f Ede x| || Fiter: [Pins: all
BB View Report ———NodeNaze icection Location 1/0 Bank VREF Group 1/0 Standard Reserved Group
P Analysis & Elaboration 22 1 ©  HEX0[E] Output - 3.3V LVTTL (default) HEXO[6..0]
P Partition Merge 23 2 i HEX0[S] Output 3.3-V LVTTL (default) HEX0[6..0]
P ; o 28 3 ©  HEX0[4] Output 3.3V LVTTL (default) HEX0[6..0]
i B~ Netlist Viewers T |® reom output 3.3V LVTTL (default) HEX0[6..0)
< LLL} J s < | 5 ©  HEX0[2] Output 3.3-V LVTTL (default) HEXO[6..0]
6 @ HEXO[1] Output 3.3-V LVTTL (default) HEX0[6..0]
* [ Type IMessage 7\ rexol] output 3.3V LVTTL (default) HEX0ls..0]
"‘ y Info: Successfully loaded and ran Tcl Script File "H: \SLS'Cemas _Digitais\Aula_ 2P\Scmador4bits\Setup_Cy
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Prototipagem com Placa Altera DE2

} 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— PIN_AF 14 Toage Seiie dlsplay de 7 HEXO0[3] PIN_AD11 Seven Segment Digit 0[3]
Swis] PIN_AD13 Toggle Switch[5) \ segmentos ). HEX0[4] 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 Switchi7] 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]
swin2] PIN_P2 Toggle Switch[12] [ 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]
INE/CTC/UFSC Slide 4P.12 Prof. José Luis Gilintzel
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Prototipagem com Placa Altera DE2

} OScrlpt “Setup Cyclone 2C35 DE2.tcl”

£ Setup_Cyclone_2C35_DE2.tcl |

o |
— 2 package require ::quartus::project
3
4 set_global assignment -name ORIGINAL QUARTUS_VERSION 5.0
. e i = 5 set global assignment -name PROJECT CREATION TIME DATE "15:13:22 FEBRUARY 11, 2005"
Lookin: | teTp -] cEd 6 set global assignment -name LAST QUARTUS VERSION 7.1
e Name Date modified Type Size Tags 7 [set_global_assignment -name FAMILY "Cyclone II"]
Y . db A % 8 set_global assignment -name DEVICE EP2C35F672C6
RecertPlaces . %% 9 set_global _assignment -name RESERVE_ALL UNUSED PINS "AS INPUT TRI-STATED"
-‘ = T d 10 set_global_assignment -name RESERVE ALL UNUSED PINS_NO_OUTPUT_GND "AS INPUT TRI-STATE!
= Pty o = L@ ﬁ 11 set_global assignment -name BDF FILE ../standard.bdf
Desktop BN sasmadod bityhd == 12 set_global assignment -name ERROR CHECK FREQUENCY DIVISOR 1
r || somadordbits.vhd @ 13
\..!1_ | toplevel.asm.rpt T 14 set_global assignment -name FITTER EFFORT "FAST FIT"
vini | |toplevel.done a6 ¥ 15
| — 16
ﬁk& Q:ZP:::::S: t |T 17 /ﬁ_location_assignment PIN N25 -to SW[O
Computer ttop ','p =2 18 et_location_assignment PIN N26 -to SW[1]
:. i toplevelfit.susmary [P 19 set_location assignment PIN P25 -to SW([2]
r‘i; ;rk Lite ot 20 set_location assignment PIN AE14 -to SW[3]
e LY ¢ 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 get 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]
e IAuto ZI 28 \Q location assignment PIN Pl -to SW[ZI.})/
4 «| I |
I 7 l Exit Alt+F4 I '
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Prototipagem com Placa Altera DE2

D Executar script de mapeamento dos pinos

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

@ File Edit View Project Assignments Processing Window Help

JD BH@| S|4 R0 > el Run EDA Simulation Tool i@ Tl Scripts - ’ 2 [E

-

Project Navigator n Run EDA Timing Analysis Tool

S Fies Launch EDA Simulation Library Compiler Libraries: “Setup_Cyclone_2C3 S—DE2 tel”

559 somadorbit.vhd a Launch Design Space Explorer

'3 somador4bits.vhd g1c

Run
0

- Open File
13 TimeQuest Timing Analyzer 4|
5 toplevel.vhd & d
Advisors > I:Té_ Add to Tel Toolbar
= o
Lo <
@ Chip Planner (Floorplan and Chip Editor) K1, Cancel

@ Design Partition Planner

Netlist Viewers 4
TpC
@y Hierarchy | B Files | g Design Units | SignalTap I Logic Analyzer s2,
= In-System Memory Content Editor Preview:
== ®m Logic Analyzer Interface Editor ERO
Flow: ICompiIation Y@ . y -
=1 In-System Sources and Probes Editor T Syt BE TR SrEES (AE |f‘
Task T"“e(7 SignalProbe Pins... ac L g i S BELLE -
=] W Compile Design J @ Pioarammer > N
(- Analysis & Synthesis 1>~ 9 ig““ set_global assignment -name ORIGINAL QUARTUS VERSION 5.0
-] Edit Settings “{ MegaWizard Plug-In Manager... = set_global_ assignment -name PROJECT CREATION TIME DATE "15:13:22 FEBRUARY 11, 2005"
R View Report ,_;4 SOPC Builder ENT; set_global_ assignment -name LAST QUARTUS VERSION 7.1
P Analysis & Elaboration set_global assignment -name FAMILY "Cyclone II"
G- Partion Merge = set _global assignment -name DEVICE EP2C35F672Cé
B} Netlist Viewers — W

< ) ] 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 ]Message 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...

set_global_ assignment -name FITTER EFFORT "FAST FIT"
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Prototipagem com Placa Altera DE2

D Verificar o mapeamento dos pinos do FPGA

% File Edit View Project [Assignments | Processing Tools Window Help il mievomm Brcicess Mo Wit o

4, Quartus Il - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somadordbits - toplevel - [ Quartus Il - H/Sistemas Digitais/Aula_2P/Somador4bits/SomadorAbits - toplevel - [Pin Planner]

‘| Groups iv % 3
DELG & 2 % Device... = B Nomed [ =] Top View - Wire Bond
| 5 : —h & Cyclone Il - EP2C35F672C6
Project Navigato & B Node Name [
Joject avigahe ] @yv _ . . evelvhd (@ <<new node>> [
£ Fles 2/ Timing Analysis Settings... w
abd somadorbit.vhd C& EDA Tool Settings... 1 .
3 ; - = > =l -
somador4bits.vhd & Settings... Ctrl+Shift+E = N
=, .
o toplevel vhd g = = N
Jstandard bdf Classic Timing Analyzer Wizard... ; :
<& Assignment Editor  Ctrl+Shift+A S @M . =)
2 Pin Planner Ctrl+Shift+N . B :
Remove Assignments... 9 dn BB \f\/\/
I'& Demote Assignments... 10 & N 99 \/'O 7 % 80A00 g )
— - - - 11 @ eeoeee o@"@ 001/6000000-
Hlerarchy] [ Files | g Design !‘;‘ Back-Annotate Assignments.. 12 m a 7 000c0e y\ﬂﬂé\ Q/Q\f\/\ﬂ ABBASO00(
= Import Assignments... 13 5 eﬂe\/e\] -
: o &
b Export Assignments... 14 TC eﬂoo'\’)f\eee@ 9
Flow: |Compilation A . 15 "
Assignment (Time) Groups...
Task & 16
=] » Compile Design @ Timing Closure Floorplan 17
i N . . . is
Analysis & Syrth & LogicLock Regions Window Alt+L 19
{C] Edt Settings &) Design Partitions Window  Alt+D 20 X Named [T ]« Edt x| I [PIN.NZS Fiter: [Fi
g View Reporl ! 21 Node Name Direction Location 1/O Bank VREF Group 1/O Standard Reserved Group
P Analysis & Elaboration 22 1 @ 0 Unknown Pl 5 B5_N1 3.3-V LVTTL (default
B Pariion Merge 23 7 © | swiy Unknown PIN_N26 s B5_N1 3,3V LVTTL (default)
il 24 3 @ | swp2 Unknown PIN_P25 6 B6_NO 3.3-V LVTTL (default)
i E-EQ Neflist Viewers ) © | swi Unknown PIN_AE14 7 B7_N1 3.3V LVTTL (default)
L N T R— » < | 5 © | swia Unknown PIN_AF14 7 B7_N1 3.3V LVTTL (default)
6 @ | swis Unknown PIN_AD13 3 BS_NO 3.3-V LVTTL (defauilt)
x| Type IMessage 7 K Unknown PN AC13 8 3.3V IVITL
»

‘ i) Info:

INE/CTC/UFSC

Successfully loaded and ran Tcl Script File "H:\S

istemas_Digitais\Aula_2P\Somador4bits\Setup_Cy
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Prototipagem com Placa Altera DE2

D Passos do projeto “Somador4bits”

Compilar
1. Processing -> Start Compilation

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

D Conectar a placa no PC e liga-la

Porta “USB-BLLASTER ” o
[ Alimentacao da placa DE2 Blaster[Device Host Mic Line Line Video VGAVideo 10/100M
Pot ) Pot Pot in in O In  Port Pot  RS-232Port

v DC Powe
Supply Connector l

27-MHz Oscillator
24-bit Audio Codec

O

<P PS/2 Keyboard/Mouse Port

Power ON/OFF Switch
VGA 10-bit DAC
USB Host/Slave Controller
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)

‘ : ==} = 2. Altera Cyclone Il FPGA
RUN/PROG Switch for JTAG/AS Modes ol % _ :
16x2 LCD Module 5 | ' ’ l— SD Card Slot
7-Segment Displays e | ! g0 B ey s -

. £ 5 5 !

18 Red LEDs
18 Toggle Switches

4 Debounced Pushbutton Switches

50-MHz Oscillator 8-MB SDRAM 512-KB SRAM  4-MB Flash Memory

Ler manual da placa DE2. (Baixar de “http://www.inf.ufsc.br/~guntzel/ine5406/DE2/”")
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Prototipagem com Placa Altera DE2

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

‘ Deddg & ¢ 2 | v o« |[toplevel Run EDA Simulation Tool >
Project Navigator e | Run EDA Timing Analysis Tool
Launch EDA Simulation Library Compiler

£ Files
{203 somadorbit.vhd
somadordbits.vhd

bo toplevel vhd

E Launch Design Space Explorer

CI} TimeQuest Timing Analyzer

ol R o B SRR R

I @ Compilation Report - Flow Summary

()

INE/CTC/UFSC
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- 2 ../standard bdf Advisors > 23:ﬁ§tsa::-l\s/efgion ;’T;z:;
@ Chip Planner (Floorplan and Chip Editor) ey Na"?e EEe
@ Design Partition Planner ::f:l;vel FE ;?::;i
Netlist Viewers » Device EP2C35
Hieralchy] B Files] g Design Units] @ SignalTap I Logic Analyzer ) ;szn::l?:':mmems s::l
— = :m In-S'ystem Memory Conten't Editor Total logic elements 10733,
Flow: ICompiIation 1 &) Logic 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
Ve =] P Analysis & Synthesis 00:00: | —*= Total virtual pins 0
i--[] Edt Seftings “{ MegaWizard Plug-In Manager... Total memory bits 07483,
BB View Report 31 SOPC Builder Embedded Multiplier S-bit elements 0./ 70 (
+ P Analysis & Elaboration Tel Scripts... Total PLLs 0/4(0
W Partition Merge -
- i E'},-’ N Netlist Viewers - 1 Customize...
Options...
X Type ]Message License Setup...
! y Info: Longest tpd from source pin s 9.985 ns
b Info: Quartus II Classic Timing 27  Customize Compilation Report... nings
{/ TNFO: ***dddddhhhhrrdddddrhh bk hrrd OptionsforReportWindow... *
2V Info: Running Quartus II EDA Netlise-wrrrer
b Info: Command: quartus_eda read_settings_files=off --write_settings_files=off Somador4bits -c toplevel



Prototipagem com Placa Altera DE2

) Baixar o projeto para a placa

¥} Quartus T - Hy/Sistemas_Digitais/Aula_2P/Somadordbits/SomadorAbits - toplevel - [toplevel.cdf] == %= |
File Edit Processing Tools Window
éa Hardware Selup...l ’NO Hardware Mode: IJTAG LI Progress: ’ 0%
™ Enable realtime ISP to allow background prograf e et ﬂ
— . ISP
P Start I File Hardware Settings | JTAG Seﬁingsl Erase CLAMP |
o Stop toplevel sof Select a programming ha|  ¢¢ »” 9 - -
hardware setup applies USB'BLASTER [USB'O]
| g Auto Detect
Currently selected hardware: USB-Blaster [USE-0) ;I

X Delete

~ Available hardware items:

USE-Blaster [USE-0]

2 Add File...

Hardware

Server Add Hardware...

i Change File... USB-Blaster

(& Add Device...
4 Up

Local Use-0

Remove Hardware

vbh Down

For Help, press F1

I N I |
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Prototipagem com Placa Altera

Baixar o projeto para a placa

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

@Fl\e Edit View Project Window Help

DELG | & Q:.e-l Il Llilee. o 3 o

gnments  Processing  Tools

— e - - -~
L @ Quartus I - H:/Sistemas_Digitais/Aula_2P/Somador4bits/Somadordbits - 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 9
toplevel.sof’ — — — =
'%Slaﬂ I File Usercode (eE I Werify AN Evamine ecury Erase
Configure Check Bit CLAMP
b Stop toplevel. sof EP2C35F672 ] 002E9D26 FFFFFFFF O O
’FﬂAuto Detect
X Delete
&Hierarchy Files | & Desiat
@ AddFile...
Tasks - ]
Flow: |Compilation i Change File.
Task & EJ,; Save File |
+ E W Compile Design .
: - A
v G- Analysis & Synh G Add Device
. i-[] Edi Setting| 4 Up
BB View Repoj -
v P Analysis & $ Down
P Parttion Mg
i N Netlist View
< m |
*| Type ]Hessage
» 0 e
2y : Ended FY
iy Started
b Ended FY - : ~
iy Started| |For Help, press F1 4
j/ : Confiqu
j/ ice 1 contains JTAG ID code 0x020B40DD
j/ figuration succeeded -- 1 device(s) configured
j/ Successfully performed operation(s)
:l/ : Ended Programmer operation at Thu Mar 04 22:47:41 2010
Ak~ caas E S L T i S R ST TR R L o
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