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*Si0,, atomos de silicio e oxigénio ligados
por seus elétrons.

0, é retirado em laboratério, e os dtomos
de silicio resultantes formam cristal de
silicio puro.

*Préximo ao zero absoluto, os elétrons de
silicio se ocupam apenas em manter a
estrutura do cristal.

*Aumentando para temperatura ambiente,
atomos de Si vibram o suficiente para
gerar energia térmica possibilitando seus
elétrons saltar para camada de conducio.

«Cristal de Silicio a ser “fatiado”. Diametro
varia de 10 a 30 cm.

*Wafers de silicio (fatias) com espessura em
torno de Imm.
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Tecnologia CMOS: fabricagao

Processo de fotolitografia
-Depésito de produto quimico

Mé
(se altera na presenga de luz) \ Oxidagao lascara
0

na superficie do chip; Optica
-Com lente micro, luz altera
regi6es do material com
produto quimico;

-Solvente remove regides

alteradas;
-Regibes néo atingidas pela Revestiment: 0\ p
luz permanecem, formando !

/Exposicéo uv
(stepper exposure)

transistores; foto-resistivo

-Processo se repete, com

outros produtos, formando =)

também isoladores e

conexdes. /

Remogao do Outras —

revestimento etapas do =

foto-resistivo P ~ - Desenvolvimento

(ashing) processo V@’ foto-resistivo

Girar, lavar, secar Ataque
(spin, rinse, dry) acido
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Portas Ldgicas Basicas e Tabela Verdade

Fluxo de Projeto Quartus
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Version 12.1

File Propertes

Create /Update »
Export.

@ ViewQuartus i
Convert Programming Fies... Information

® _bocumentation
Poge seu,
f——— - v

print. cuise

Recent Fles »

Recent Projects »

Ext AtsFa,

0% 00:00:00

$ST20707 - Sintese de Sistemas de Telecomunicagdes

Selecionar o dispositivo alvo (FPGA)

Family & Device Settings [page 3 of 5]

Select the famiy and device you want to target for compiation.
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Escolher a pasta e nome do projeto

R New Project Wizara

Directory, Name, Top-Level Entity [page 1 of 5]
Whatis the working drectory for thisproject?

Cilabsessionsfabl )
ihatis the name of ths roject?
halfadder

3

project? the design fie.
halfadder

|Use Existing Project Settings...

Configurar a ferramenta de simulagao

EDA Tool Settings [page 4 of 5]

‘Speciy the other EDA tools used with the Quartus I software to develop your project.
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| [TooTyoe ToolName. Format(s) Run Tool Automaticaly I
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Criar um novo diagrama de esquematico

)

8 Newprojectwzard...

G Openprojec. cris)
Saveproject
Close roject
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FilePropertes.

QUARTUS II

Create /Update » Version 12.1
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Entrar com as portas légicas
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Entrar com os pinos de entrada e saida

Libraries:

» € megafunctions -

> O others

4 & primitves
b 3 buffer
> & logic
> € other
s ®&pn
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Repeatinsert mode
[7] Insert symbol as block

[] Launch MegaWizard Plug-In

Criar um novo diagrama de esquematico

New Quartus II Project
4 Design Files
AHDL File
[Block
EDIF File
Qsys System File
State Machine File
SystemVeriog HDL File
Td Script File
VHDL File
Veriog HDL File
4 Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File
4 Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap IT Logic Analyzer File
4 Other Files
AHDL Indlude File
Block Symbol File
Chain Description File
Synopsys Design Constraints File
TextFie
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Realizar as conexdes das portas légicas
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Conectar os pinos de entrada e saida e as portas légicas
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Realizar a sintese do circuito (compile)

Quartus I 32-bit - C
Ele Edt Vew Project Assgnments Processing Tools Window Help 3
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Configurar a ferramenta de simulagao
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Executar o ModelSim (ferramenta de simulagio)

Quertus I 32-bit - C¥
Bl Edt Vew Project Assgnments Processng Toos Window tep (5
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Selecionar o médulo a ser simulado
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Desin | vt | veriog | Liraries | soF | others |

[¥Iname [rype — Tpath [

=4l work Librery _ gate_work

C: LabSessions/lab1/simuiation/models...

(#-4l, gate_work Lbrary  C:/LabSessions/lab1/smulation/models...

(w14l 220model Library ~ $MODEL_TECH)/../altera/vhd)/220model

sl 220model_ver Library  $MODEL_TECH/. /aleraveriog/220m...

(w4l altera Library ~ $MODEL_TECH)/../altera/vhdl/altera

il altera _insm Lbrary  SMODEL_TECH/./alterajvhdaltera .

-4l altera_Insim_ver Lbrary  $MODEL_TECH/../altera/veriog/altera...

(w4l altera_mf Library  $MODEL_TECH/../altera/vhd/altera_mi

o4k, altera_mf_ver Ubrary  $MODEL_TECH/. /altera/veriog/altera...

(24l altera_ver Library  $MODEL_TECH)/../altera/verilog/altera

w4l altoxo Library ~ $MODEL_TECH)/../altera/vhdl/altgxb

il 2l b Lbrary  $MODEL_TECH/. Jalterajvhdlaltgxd

(24l altoxb_ver Library  $MODEL_TECH./ateraveriog/altgxb
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oK Cancel

Adicionar os sinais de interesse ao diagrama de formas de onda
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« Fixar os sinais em ‘0’ ou ‘1’ utilizando o bot&o direito do
mouse sobre o sinal desejado.

* Pressionar o botdo Run indicado na figura.
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Resultado da simulagdo para todas as combinagdes de AO e BO
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Testar o circuito na placa com o FPGA
Primeiro passo, associar os pinos do FPGA aos sinais de entrada e
saida definidos no projeto (esquematico).
|2 Quartus 1 32-bit -
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Pinagem a ser utilizada no projeto
N25 = SW(0) AE23 = LEDR(0)
N26 = SW(1) AF23 = LEDR(1)
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A placa DE2 com o FPGA da Altera

1 - 9V DC Power Supply

2 - USB Blaster
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Download do arquivo de configuragdo para o FPGA
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