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Projeto de PCB é parte de um
processo...

QVT Phase Phase Out

56 - Life cycle management
- Service maintenance

-ECR

R&D Design Phase
sz - Test Plan
- PCB Layout
- Pre BOM & QVL
- DQA review

(mechanism, circuit layout)
- Design Review

Marketing
Proposal Phase

MVT Phase

>

DVT Phase

s - Design Rule Checklist
- Test Report
- Diagnostics Test report
- Bug list
-DQA

Project kick off phase -DaQv

® DVT: Design Verification Testing
@ MVT: Manufacture Verification Testing
® QVT: Quality Verification Testing

t—j ditversidade Imagem: http://www.armorlink.com.cn/en/images/Banner_cn_product2.jpg
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Projeto de PCB é Engenharia

e Lida com conceitos de Engenharia:

— Eletrénica, Computadores, Telecomunicacoes, ...

NG: ponto onde se ligam 2 ou mais elementos
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- 10Q




e Circuitos electronicos = componentes + ligacoes
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Constituicao do circuito impresso

e Printed Circuit Board

e Placa de material isolante com uma ou mais
camadas de cobre

Valores comuns:
e cobre: 35 um (1 o0z/sq.ft)
“es » « suporte: laminado FR4,
Smgle Iayer 1.6mm (1 ou 2 camadas)

Placa isolante

Cobre — 7
“Double layer”

1

“Multi-layer”



Furo: metalizado / nao-metalizado

copper track

rigid insulating material rigid insulating material

copper track

copper
holes for leads co plated through hole
pper
from components

http://www.ami.ac.uk/courses/ami4809_pcd/unit_01/
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THT / SMT

Trough-hole Technology
Surface Mount Technology

= | dual-in-lin~-

ddfp

PCE solder
| 4. 0nmm|

— surface

solder o mounting IC

adhesive

THT:

e mais espaco ocupado

e componentes de um Unico lado
o facil de soldar manualmente

SMT:

e maior densidade de
componentes

e componentes em ambas as
faces

e maior facilidade em
automatizar

e maior dificuldade em soldar

manualmente

http://www.ami.ac.uk/courses/ami4809_pcd/unit_01/



Engenharia de Circuitos Impressos



As pistas tém resisténcial...
)

(e essa resisténcia tem efeito nos circuitos..

5cm
¢ -

SIGNAL 16-BIT ADC,
SOURCE T R, = 5kQ

0.25mm (10 mils) wide,
1 oz. copper PCB trace

Assume ground path
resistance negligible

Ve "\

Zumbabhlenas, H., & Analog Devices, inc (Eds.). (2008). Linear circuit design handbook. Amsterdam ; Boston: Elsevier/Newnes Press.



Analoégico + Digital

W AN

Tens3o na pista de V+

Resisténcia e
indutancia
das pistas
\ IAL

Se V+ ou GND
variarem, a saida

Os circuitos CMOS
consomem corrente na
comutacao

Tensao na pista de massa

também varia!

/
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Analoégico + Digital

SAMPLING ! | TIMING CONTROL
CLOCK GENERATOR| | | CIRCUITS LOGIC
|
Y I A
|
_ i—>| BUFFER
REFERENCE—> ADC |_ | REGISTER DEMULTIPLEXER
A 1 --- L
/]
ANALOG : ,{rf DIGITAL
FILTER I Y
|
? NG BUFFER
AMPLIFIER : uP MEMORY
|
__ __ 1 __
N D S I
— | —
o o 5 5
POWER @ MULTIPLE o ADDRESS MULTIPLE
ANALOG GROUNDS DATA  BUS GROUNDS
INPUT BUS

Separar as regides dos circuitos analogicos e dos circuitos digitais
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Desacoplamento e filtragem das
alimentacoes

}

ip

o

Condensador
de grande
capacidade
(~1-10uF)
(baixa
frequéncia)

TYPE MAX FREQUENCY
Aluminum Electrolytic 100 kHz
Tantalum Electrolytic 1 MHz
Mica 500 MHz
Ceramic 1 GHz
\ Ron Mancini. (2002). Op Amps for Everyone Design Guide (Design
Reference No. SLOD006b). Dallas, Texas, United States: Texas Instruments.

Condensador de
menor capacidade
(~100nF) e melhor
resposta em
frequéncia (alta
frequéncia)

Sao colocados varios,
normalmente junto
aos ICs.
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Desacoplamento e filtragem das
alimentacoes

‘) (", =Viato GND Plane (5,
& &
&) Q
a8 =}
g =3
To Viea Plane VCCA O VCCB To Vees Plane
SCLA SCLB
SDAA SDAB
GND () EN

Exemplo de layout de circuito com condensadores de
desacomplamento.

Fonte: Texas Instruments. (2015). TCA9517 Level-Shifting 12C Bus Repeater.
Retrieved from http://www.ti.com/lit/ds/symlink/tca9517.pdf
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Layout nao tem a ver com estética...

Texas Instruments, PCB Layout Tips for High Resolution, Doc. SLYP167
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Massas separadas

e« Manter separadas as
linhas de massa:

— Analogico
- Digital
— Poténcia

e Ligacao em estrela a
partir de um ponto
central

Um ponto
comum de
distribuicao da

Mmassa \

Analdgico

Digital

Poténcia
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Massas separadas

O ponto de massa do
componente analégico
esta a ser influenciado

pela parte digital!

A parte digital ja ndo
influencia (tanto...) a
parte analégica
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assas: muito por onde escolher...

ADD

Mame

Description

El- supplyl
AGND
GMD
GMDA
GMDI
GMDIMT

1QD-Frequency-Pro...

Crystals and Oscillators
Supply Symbols
SUPPLY SYMBOL
SUPPLY S¥MBOL
SUPPLY S¥MBOL
SUPPLY SYMBOL
SUPPLY SYMBOL

SUPPLY SYMBOL

nply Symbols

"SUPPLY SYMBOL

SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY S¥MBOL
SUPPLY S¥MBOL
SUPPLY SYMBOL
SUPPLY SYMBOL

(%] Pads

[®] Smds

[ Description

(%] Preview

Search

B [*gnd*

)

Attributes EP |

-]

Supply Symbols
GMD, WCC, OV, +5WV, -5V, etc,

Please keep in mind, that these devices are necessary for
the automatic wiring of the supply signals.

The pin name defined in the symbol is identical to the net
which is to be wired automatically

In this library the device names are the same as the pin
names of the symbols, therefore the correct signal names
appear next to the supply symbols in the schematic.

Attribute value |

Drop ][ W 0K ][@Cancel]
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Separacao das alimentacoes

e Separar as
alimentacoes

— Analogico
- Digital
— Energia

Regu.

Analégico

)

Regu.

\

Poténcia
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Separacao das alimentacoes

POWER | CONNECTOR—p»
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f | DIGITAL S
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< ! ;
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Planos de massa

Figure 6. Grounding mixed-signal devices on a single PCB

System star ground
connections should be
right below each mixed-

signal device with
minimal trace lengths
and no vias.

PCB

Analog ground plane’s shape
same as for analog signal plane

VAl lvA

Digital ground plane’s shape
same as for digital signal plane

SR

Analog

. Data
Signal <> Converter [—= Data

Digital

Conditioning Processing
i AGND A — DGND
e
—
Analog Digital
v, | Supply Supply |y,

Texas Instruments, Grounding in mixed-signal systems demystified, Part 2, SLYT512
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Loops e areas

NONIDEAL SIGNAL TRACE ROUTING

=7
// oro/
/

Zumbabhlenas, H., & Analog Devices, inc (Eds.). (2008). Linear circuit design handbook. Amsterdam ; Boston: Elsevier/Newnes Press.
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Correntes de retorno no plano de
massa

«—— D —|

Driving
Gate

Circuit Trace

.
L

High-Speed

-
&

Return Current

Load Ground-Plane

As correntes nao circulam por todo o plano,
mas na regiao proxima da pista da corrente
afluente.

Interrupcoes do plano provocam o
desvio da corrente de retorno -->
aumento da area equivalente do
loop --> maior interferéncia e

sensibilidade a perturbacoes
. Return Path
Around Obstacle externas.

Texas Instruments, Grounding in mixed-signal systems demystified, Part 1, SLYT499
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SIGHALLINE 4

8%» SIGNAL LINE 2 0] 4 FLAT RIBBON CABLE WITH SINGLE
SIGNALLINE 3 1) RETURN HAS LARGE MUTUAL

INDUCTANCE BETWEEN CIRCUITS

(] Jf __ SIGNALUNE lU
SIGMAL RETURM 1{
SIGNAL 1 4 SEPARATE AND ALTERNATE
mmm1= SIGNAL /| RETURMN LINES FOR
. SIGNAL 2 EACH CIRCUIT REDUCES
¥ RETURN 2 MUTUAL INDUC TANCE
e ] s = GigMALA
LINE 1 *
FRETURM

MUTUAL INDUC TANCE STILL

e TR T T e e e FURTHER
L D G G

—— = ~*  SIGNALZ
unes S X R KK KA i @ TWISTED PAIRS REDUCE
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R=0Q Para queé?...

e Ligacao entre massas
o Colocacao de componentes opcionais
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Ligacao entre massas

e Resisténciade 0 Q
— Universal
e Jumper

— componente SJ@jumper: cria uma ligacao, deixando
uma janela que é coberta por solda, fazendo a
ligacao

26



Jumper para ligacao de massas

SCH () ADD &) ) &
|Name |Descripti0n |
E}- jumper Jumpers .
B-5 SMD solder JUMPER T ..
S/w SjwW 2rmm !
E- 5]2W SMD solder JUMPER Fozr
sS|2wW 5)_2
SJ2WW 5 2w SMD solder JUMPER
micro-philips Philips Microcontroller Devices
Package: )
Solder jumper
| Attribute value
[%| Pads (%] Smds ["] Description (%] Preview
Search E3 [sj* |"]
Attributes E3 | [~
[ Drop l l W 0K l [OCanceIl

componente SJ@jumper: cria
uma ligacao, deixando uma
janela que é coberta por solda,
fazendo a ligacao

Aplicacao a um

componente com duas
massas (AGND e DGND)
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Jumper para ligacao de massas

Exemplo de
layout de

circuito com
o Jumper SJ

Visualizacdo do Gerber
resultante. A amarelo, o
stencil do lado dos
componentes
(corresponde a area que
vai ser coberta com
solda na assemblagem).
Note-se a “almofada” de
solda a cobrir o jumper,
gue vai ligar as duas
pistas.
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Thermal relief pads

www.eurocircuits.com/PCB-design-guidelines

B universidade
de aveiro
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Alguns fabricantes de PCB

http://www.eurocircuits.com/

EURD

—

CIRCUITS Aceitam circujtos CAD em Eaglg.
Outros CAD tém que usar ficheiros Gerber.

Filmes sobre producao de PCBs:
http://www.eurocircuits.com/making-a-pcb-pcb-manufacture-step-by-step
http://www.seeedstudio.com/service/index.php?r=pcb

seeed Fabricante na China, com precos praticamente imbativeis...

Open Hardware Facilitator

30


http://www.eurocircuits.com/
http://www.eurocircuits.com/making-a-pcb-pcb-manufacture-step-by-step
http://www.seeedstudio.com/service/index.php?r=pcb
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