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EDM Barco company structure

Four core divisions, five wholly -owned ventures

Entertainment Healthcare Cont_rol rooms & Defense &
Simulation Aerospace
HIGH END SYSTEMS
dLlne LiveDotee®  sMortHocon  SILEX
a Barco company
Digital signage Lighting LED ATM software Design services
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Barco Presence
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Barco Flagship Products

500,000+ 25,000+ 500,000+ 40,000+ 10,000+
Medical displays Digital projectors LED pixels for Display cubes Displays in
in the field in movie theaters U2d6s AR6ro in control rooms air traffic control
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Barco Technologies

\-'”‘“4—‘\\‘,'

43,000 10 million unlimited 10 million:1
Lumens for Pixels of Number of Contrast raAtio in |
worl dos bri ght e $iayscale sources with Barcoodos sim

cinema projector perfection Barcoos projectors

networked control
rooms concept

71AC
Our rugged 10x
displays can
withstand More silent than
temperatures competition in its
this high class
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Introduction

Benefit of a good NPI Follow up

Design for Manufacturability, Reliability & Design
Requirements

Passport

PBA Process Description & Embedded in NPI
Process

Status Implementation
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Complex PBA with complex requirements N
- How to deal with environmental conditions %/

Impact robustness and extreme exhausting of the PBA
- How to deal with lifetime requirement of products

Impact on materials, components & chosen processes
- How to deal with reliability of the PBA

| mpact on the Solder joint fatigue, Via c¢cra
- How to deal with critical perfor mance I

Very high speed signals, material choice
EMC restrictions
Sl / Pl restrictions

é
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Due toé N

x Reliability issueast of PBAOGs 1in h e

x Lack of knowledge of PBA and PCB technologies

X Too many iterations in PCB design phase

x Too many revisions of the PBA before final production
é w eneed a proactive approach

#» Design for manufacturability

» |dentify the applicable manufacturing process requirements

» Select an appropriate manufacturer based on their capabilities

» Focus on early detection of failures/issues
BARC®
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A A NPI PBA PCB workgroup was established

C Engineering
C Purchase

C SQA/ QA
C And

A Defining the PBA design process in line with NPI
C PBA design procedure
C PBA phase gate checklist
C Work In Progress  checklist

: . BARC®
C Toolsto help Engineering: Passport Tool
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A Benefit of a good NPI Follow  up
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Benefit of a good NPI Follow up

- More profit
- Higher product reliability
- More customer satisfaction

Revenue

Cost
Reduction

(Y

a

NPI: Fast &
First time
right

(oY
()

time

- Faster time to market (less cycles)
-Increase market share
-Faster time to profitability

-Decrease total product cost BARCO
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A Design for Manufacturability, Reliability & Design
Requirements

A
A
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Design for Manufacturability

PCB
A Impedance :layer stack up
v Available thicknesses of laminates

v Preliminary calculation of the impendence: no exotic clearances /
thicknesses

v Definition of plane / signal layers : cu balancing

A Complexity of the board determines PCB class

u Reference EDM -D-005

Track Class T300 T250 T200 Ti50 Ti125 Ti25+ T100 T100+ T80
Min track width 300 250 200 150 125 125 100 100 80
Min track width in (BGA) footprint fanout area 300 250 200 150 125 100 100 80 80
Min copper spacing 300 250 200 150 125 125 100 100 80
Min. pad-to-pad & pad-to-via land

(except BGA footprint=min. copper spacing) 300 250 200 200 200 200 150 150 125
Min. routing distance to cu outer layers min 350 350 350 350 300 300 250 250 200

Min. routing distance to cu inner layers min 300 300 300 300 250 250 200 200 200
Maximum Cu thickness (to be etched) 105 70 70 35 18 18 18 18 12

—
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BOM & Testing N
A Bill of material complexity
v Component choice and impact in the design + obsolescence
v What are the possible soldering methods for these components: reflow,
wave, selective soldering e

A Testing
v In Circuit Testing: design rules to be met!

v Boundary Scan: component selection !

BARC®
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A Material selection 5
< &
v CAF resistant requirement
v FR4 material: thermal load on the board due to stuffing and during
operation
v Dimension of the boards: mouse bites position, mechanical restrictions
A Component  consideration
v Mechanical stress: location of critical components -> stycast , underfill ?

v Component on the board: placement in critical areas, such as height
restrictions, vibration issues ?
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A Contamination level impact on N -

x Conformal coating
V other design rules: cleaning, no entrapment of contamination?
V areas, what kind of coating is best for my application?

x Low standoff components lead to impossible flux outgassing

-

A Environmental application

x Thermal cycles: on / off during application
x  Environmental application: humidity, salty environment, e

BARC®
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Design Requirements

S

: A  What type of components are used —J >\
A What kind of stuffing is required < o
A What IPC class is requested
A How is the PCB being build up?

A What are the needed standards to refer to?
A e.

Requirements BOM Buildup Engineering Layout Production
T3 sy BOM build-up (component)  |Standard e,
4‘: OnegRnahg=. hghdensy Supplier
$ ﬁeéign e Selectio

®5_®pp Free N Design for
@Lfffjg@soldering —

Specials |Underﬁ|l
[ [EFEIeR) Corner bond
L Y o
—{Functional Testing
f | IBoundary Scan

VG
kY

And, yes ¢é Designed according to the functi onfdalzlecd e ¢
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Elec[mn ics Design & Manufacturing

EDM Passport A

‘&
A Design definitions: Design requirements 3 €
A How is the PBA and PCB being buildup & designed ?

A Process requirements towards EMS and PCB manufacturer

A What is needed as process requirement and capability
to manufacture and stuff the board?

Mapping
OUTPUT
INPUTS: Engineer J\ /L A Listof Barco suppliers
Passport \ _ _
R&D design Tool » A According to the design
requirements for PBA |/\| l/ requirements
A List of needed process
Database availability at supplier
Supplier competence  matrix
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Electronics Design & Manufacturing

PBA F%equirements /‘(,’_/77{‘ >

. A
N o
PBA Design Options & Attributes |PBA Height
PBA Width

ROHS compliant

REACH Declaration

SnPb soldered or Lead-free soldered
No-clean

IPCClass ?

Green requirement

High reliability (No clean req.)
Conformal coated needed
BOM build-up (component) Standard

Leadless IC

high density

Large SMD

Wide SMD range
Press-fit

Underfill

W Corner bond

ICT

Functional Testing
Boundary Scan

BARC®
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(A ] 2 Sided Through “Hole (NOT RECOMMENDED )
PLCC
m CHIP COMPONENT  SOIC
SOLDER
pppppp <z synez — J:tg b _ . Adhesive (Optional)
sMT g me |1 ¢ e ‘
Complex
3 = L ~ ——— - ‘ _

nole  SOLDER : P 4ok o N———
Simple  “gisve b — =1 i |
sOo CHIP
COMPONENT PLCC
TH/SMT ! ! ! 1 ! .
Simple L T ]
s 8. | = N
T TS CHIP ’// -
OOOOOOO NT Wire bond ol
tab IC chip
— PLCC cHIP Soic attachment
COMPONENT
- F R T R R s (RN
UETP s 7 siiiid P L O g
coeBe
z
~ TAB LZ ! P o - o o —\[:rl
Flip Chip : H CHIP ‘\ B FPT PKG.
:] (selectively attached)
sSoilic
IPC'CM' 770 Ly IPC-CM-770

1B SS SMD Reflow

1C/X/Y/Z SS SMD+TH Reflow-wave

2B DS SMD Reflow-Reflow

2C Top TH/Bot SMD wave solder
2C/X/Y/Z DS SMD-TH Reflow-Wave
2C/X/Y/Z DS SMD-TH Reflow-Reflow-Sel.

I2C/X/Y,/Z DS SMD-TH Reflow-Reflow-Sel. (including wire soldering) _ bl vous I
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x PCB Design Options & Attributes x Specials N %
IPC Class V Metal cores ; \ -

$*g

PCB Ré’equirements &

ROHS V Flex T Flex-Rigid
UL V V-cuts, Mouse bites
Finish

Contact finishes

High Reliability requirement

Dimensions

Stackup : Cu foils

Definition of the laminates: classification

< <K<K <LK LKL LKLKKL

FR4 Laminate Overview

O (copper clad and prepreg materials) N, . ~
i «| SITTIS tmec
Version: 1.6 drivieg ity by tachackogy >
29-Mar-2011 g industry by technolog)

Disclaimer
Criteria
Material Identification Lead-free Solderability Glag_s Moistre Chemistry
Solderi Transition
c ge:tr:)naa Soldering Cycles to
R — IPC- T4 (5%) Tao Toss Ta00 CTE yfailure delamination Tg Moisture CAF Non-dicy /['Halogen-
Manufacturer Name vDesignator 4101C |Cat] (TGA) (TMA) (TMA) (TMA) z (DSC) |Absorption |Resistant | Phenolic free’
Class
°C min min min % *'C % - - -
Soldering Performance Category Minimum Values

Basic =310 °C|= 30 min| =5 min - = 4% z110°C - - - =

Mid =325°C|=50 min|= 10 min - =35% 2150°C | =0.18% - - -

High =340 °C|= 80 min|= 15 min 2 = 3% 2170°C | =0.15% - - -
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Passport
PCB R?equirements x PCB Complexity: Barco Classes l‘/\,_/w(’ K__\

V Track class -—

| V Via Class 7~
EDM - D-005 \%/
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