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Capitulo 1
e Bem-vindo aos recursos para alunos de Sistemas Digitais: Principios e Aplicagdes
apitula de Tocci & Widmer. Utilize os links 4 esquerda para ter acesso a:
Capitula 3
Y e Arguivos de simulagédo desenhados no software Electronics Workbench.
Capitulo 4 Caso ndo possua o software instalado em seu computador é possivel obter o
Capitulo & programa através do site http: e electronicewarkbench.com. Faga agui o
download do arquivo Readrme txt com a descrigdo dos circuitos encontrados
Capitula B nos capitulos;
Capitulo 7 e Arguivos de simulagédo desenhados nos software CircuitMaker. Caso néo
Capitulo 8 possua o software instalado em seu computador @ possivel obter uma versdo
para estudante do programa através do enderego
Capitulo 3 http:ffwww. circuitrmaker. com/daownloads/student. htm. Faga agqui o download
Canitulo 10 do arquivo Index txt com a descricdo dos circuitos encontrados nos
iy capitulos;
Capitula 11
s e Exercicios on-line de miltipla escolha;
Capitulo 12
Apéndice A o Exercicios on-line verdadeiro/falso.
Obs: Os capitula 1, 11 & 12 ndo possuem simulagdes.
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&] Concluida

0 Internet

7]

Companion
Website

Ronald Toccl, Pearson Brasil, 82 ed, 2003.



Como sera o Curso ?

* Introducéao aos Circuitos Digitais
« Motivagéo para a Instrumentacao Cientifica
Representacdo Binaria (NiUmeros e Portas Légicas)
Algebra — Mapas de Simplificacdo
Tipos de Flip-Flops
([

Circuitos Digitais Classicos

Combinacionais e Seqguenciais

Aritméticos

Contadores, Codificadores e Decodificadores
Multiplexadores e Demultiplexadores

« Comparadores e Barramento

Linguagem de Descricao de Hardware
Laboratdrio Pratico



Projeto Angra v (“Angra NI”)

Objetivo: estudar o comportamento dos Neutrinos, observando-se aqueles que
sao produzidos ininterruptamente pelas reaces nucleares nas usinas
de Angra | e Angra ll.
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Projeto Angra v (“Angra NI”)

painel

frontal

O Sistema de Aquisicao de Dados
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VME

v’ padréo de comunicacédo: VME 6U
v por médulo:
» 16 canais de digitalizacao a 250MHz
» buffer por canal de 2ms
v 128 PMT’s — 8 modulos
v' registradores de controle e estado
v FPGA'’s de alta capacidade e velocidade
v’ projeto digital todo em VHDL (linguagem
descritiva de hardware)
v’ cerca de 10 maquinas de estado por FPGA

v’ processamento digital a 250MHz
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MESTRADO

e Principais Objetivos:

— Voltados para fisicos e

engenheiros. EM INSTRUMENTACAO CIENTIFICA

— formacéao de recursos I | PROFISSIONALIZANTE EM FiSICA
humanos seallet | s il s Sy ey
q u al I fl C ad O S p ar a 0 = = - voltado a inovacdo tecnolégica e a fisica aplicada

desenvolvimento

de instrumentacao
cientifica e producéo de
tecnologia.

APLICACOES DE RAIOS-X

AUTOMAGAO DE EXPERIMENTOS
CRIOGENIA

DETECCAO DE PARTICULAS
PROCESSAMENTO DE SINAIS E IMAGENS
COMPUTAGAO DE ALTO DESEMPENHO
TECNICAS EXPERIMENTAIS EM
MAGNETISMO

NANOSCOPIA

« Os trabalhos séo
desenvolvidos em
laboratérios do CBPF ou
em cooperagao com
instituicdes de ensino,
pesquisa e tecnologicas.

PROGRAMA PARA 2006 /2007

SEGUNDO SEMESTRE 2006

» MECANICA QUANTICA APLICADA

» METROLOGIA

» METODOS EXPERIMENTAIS ESISTEMAS DE MEDIDAS
» COMPUTACAO DISTRIBUIDA DE ALTO DESEMPENHO

« Avaliacéo da PG do CBPF ha |
pEIa CAPES 6 L!'\ e PRIMEIRO SEMESTRE 2007

» ELETRONICA (ANALOGICAE DIGITAL)
» PROCESSAMENTO DIGITALDE SINAIS EIMAGENS
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» MAGNETISMO APLICADO




Estrutura de Cursos

* A estrutura e as ementas passaram por um ajuste da CAPES
no momento da criacdo do programa (2000).

e Cursos Obrigatorios:
» Eletrbnica Analogica e Digital
 Mecanica Quantica Aplicada
« Métodos Experimentais e Sistemas de Medidas
» Curso com énfase em: Altas Energias ou Baixas Energias

e Cursos Opcionais:
* Processamento de Sinais e Imagens
» Materiais Magneéticos e suas Aplicacbes
* Instrumentacao Basica em Altas Energias
* Redes de Computadores e Computacéo de Alto Desempenho
» Técnicas de Deteccao
e Outras
e Da p6s-graduacdo Académica do CBPF
* De outras Instituicoes reconhecidas.

1° ano — cursos totalizando 20 creéditos.
2° ano — desenvolvimento do projeto e da dissertacéo. .
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Analog versus Digital

* Digital circuits use digitised variables that
can take a finite number of distinct values
(usually two: hence binary numbers).

* Analog circuits use continuous variables that
can take an infinite number of possible
values (usually, the real numbers).



Temperature Control System
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Ronald J. Tocci and Neal 5. Widmer J’,J

Digital Systems, Eighth Edition



Mobile Phone
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Advantages of Digital Circuits

Easier to design

Information storage 1s easy
Accuracy and precision are greater
Operation can be programmed
Well-developed mathematical theory
Immunity to effects of noise
Compact integrated circuit (IC) chips
Steadily advancing technology

Digital circuits have analog characteristics. They are
built with analog components (transistors, diodes).



Representing Binary Quantities

Binary information is represented by voltages (or currents)

1n a circuit

Exact value of a voltage 1s not important in digital circuits

Rate of digital information flow, ‘baud rate’, [bit/second]
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Ronald J. Tocci and Neal 5. Widmer
Digital Systems, Eighth Edition
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Digital Circuits

Digital circuits are designed to:

* Accept input voltages that are within the defined
0 and 1 ranges

* Process the input signals in a predictable way

* Produce output voltages that fall within the
prescribed 0 and 1 ranges

This subject is all about the design of digital circuits!



Number Systems and Codes

Digital systems are built from circuits that
process binary digits - however binary digits
are not usually the things we deal with in the
real world.

How can we represent real world numbers,
letters, audio, video and other things of
interest by Os and 1s?



Positional Number Systems

* Number represented by a string of digits where
each digit position has an associated weight.

* In a base-r system, the digit in position 7 has weight
" and each digit can have value 0, 1, ..., r-1.

* The base-rnumberd, d, ,...d,d,. d d, d_ has

p-1"p-2-

decimal (base-10) representation



Decimal Numbers

* Composed of 10 numerals or symbols (base-10)
* A positional-value system

Positional values 27452141“ — (2 X 1 O+3)
(weights) + (7 X -_h0+2)
L»103102101 1° © 2 © +(4x10™)
rYY Y Yoy + (5% 10°)
217|145 2 |1 4 T (2 X O _l)
T T | + (1 x 107)
+ 10-3
MSD Dsiiinmta' LSD (4 x107)

Figure 1-2
Ronald J. Tocei and Neal 5. Widmer
Digital Systems, Eighth Edition



* Only two symbols (0 and 1) (base-2)

Binary Numbers

* Most important for implementing digital systems
» N-bit binary number --- numbers up to (2"-1) ,

Positional
values
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Ronald J. Tocei and Neal 5, Widmer
Digital Systems, Eighth Edition



Example

« Example: Convert the binary number
110101.101 to decimal.



Octal Numbers

Base-8 system using decimal digits
0 to 7

Convenient system for representing
multibit (binary) numbers

Example: Convert the octal number
625.071 to decimal.

Example: Convert the binary
number 11110101100 to octal.




Hexadecimal Numbers

Base-16 system using decimal digits O to
9 plus letters A, B, C, D, E and F

Another convenient system for
representing multibit numbers

Example: Convert the hexadecimal
number 2BAD to decimal.

Example: Convert the binary number
01111010.11 to hexadecimal.



Conversion trom Decimal

* Conversion from decimal to binary, octal
or hexadecimal 1s a little more involved.

* Systematic procedure using repeated
division (see Tocct and Widmer p. 27)

» Example: Convert 179, to binary, octal
and hexadecimal.



Binary-Coded-Decimal

A set of bit strings in which each string represents a
different number or letter or other thing is called a
code.

In the BCD code for decimal numbers, each digit of
decimal number is coded in binary.

Example: Show how 943, 1s coded using BCD
9 - 3
1001 0100 0011 (BCD)

Question: How many 4-bit decimal codes are there?



Decimal

th = W N - O

o0~

10
Il
12
13
14
15

Binary

10
11
100
101
110
111
1000
1001
1010
1011
1100
[101
[110
[111

Octal

th = o N = D

10
[
12
13
14
15
16
17

Hexadecimal

o0 ~1 O h = W N = D

O

om0 0O @

BCD

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
0001 0000
0001 0001
0001 0010
0001 0011
0001 0100
0001 0101



Alphanumeric Codes

Most information processed by computers 1s
nonnumeric.

Text (strings of characters from some character
set) 1s very common e.g. keyboard.

ASCII (American Standard Code for Information
Interchange) is a 7-bit alphanumeric code for 128
different characters (see Table 2-4 in Text).
Example: The bit string
1000001 1010011 1000011 1001001 1001001
is ASCII for “ASCII”.



Parity Check Codes

When digital data 1s transmitted from one place to
another 1t 1s possible for some bits to be received in
eITor.

Many digital systems employ codes to detect (and
even correct) such errors.

A very simple error detection code results when one
additional bit 1s added to the existing codewords so
that the total number of ones 1s even (or odd).

Question: How many bit errors can be detected
using this scheme?



