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Mobile Device Today
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A Continuous technology development and
Integration has enabled mobile products be
evolved from voice only to multimedia devices

AThe ability to miniaturize functionality in
devices and components has become an
Important driver in the emergence of new
types of portable electronic products.

A Forthcoming products may require

revolutionary technology for integration
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Mobile Device Today

A Single purpose devices drive the performance
of the multifunction devices
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Mobile Device Today

AMobile devices provide people experiences in
music, navigation, video, television, imaging,
games and business mobility through these
devices

Explore Life
On BlackBerry »
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A Phones just
arenot w
they use to
be...
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== Technology Development - phones
L
In the old days
A The phone was an extension of network technology
development
A The market was profoundly technology driven
A Telecommunications based business paradigm
A Network operations were major decision makers in terms
of requirement
| Size
Analogue A Digital
Availability
ARP NMT GPRS UMTS
i i i i i >
1971 1982 1992 2000 2003
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Technology Development - phones

Then came design and technology

3G GPRS Touch screen

High resolution display
Camera

Mobile internet
Colour display
Triple band
Dual band
Digital networks

Size reduction
Mobility

1985 1995 2000 2005 2009
But now ...
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Technology Drivers Today
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Credit cards < .

TV reciever OAlwayS Wil t h y
Video camera
Game console
Digital camera

MP3 player
Memory stick
Color screens
Portable radio

Fixed phone

GPS
PDA
Fax
Pager
WLAN
Bluetooth
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Ever
Increasing
technology
development
speed

...drivers convergence -
and it will create new
market opportunities

Meadville Confidential

Technology evolution drivers convergence....

Weeks..

\
L/ / Software
v\\f\/ Applications
\/\ﬁ \
Months.. /)
Software | \\
Platform
Years...
Hardware

Telecom platform
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... and HDI PCB Technology
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== Technology Drivers
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Technology Drivers
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Drivers for PCB technologies in mobile devices
AProduct segment and type

I Low-, mid-, high end device
I Stick/Candy bar/Mono block, Clamshell/Fold/swivel, Slide
phones

AComponent packaging technologies

I Increased I/O count
I Component pitch reduction

T AOther
== I Miniaturization, Environmental sustainability, Product

IS reliability, é
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Technology Drivers - Segment

PCB technology drives by product segment
A High end

I Functionality/performance driven
I Time to market
I Some complexity allowed for structures

A Mid range

I Cost and performance
I Flexibility

A Low end

I Optimized total cost
I Capacity - Maximized through put
I Matured technologies with good availability
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Technology Drivers - Type

PCB technology by product type
A Stick/candy bar phone

A Single Rigid HDI PCB or Rigid HDI PCB with
separate user interface board

A Clamshell/swivel phones
A Rigid HDI PCB with multiple FPC boards/rigid-flex

A Multiple Rigid PCBs combined with FPC/rigid-flex
boards

A Slider phones
A Rigid HDI PCB with multiple FPC boards/rigid-flex

‘LA Multiple Rigid PCBs combined with FPC boards
e L& ]

T e 9D
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— Technology Drivers - Component

A Different component packaging requirements
according the product segment (low vs. high end)

A Functionality and performance driven products are
driving component packaging development
A Component pitch reduction
I by die-level integration, is key factor in packaging area
reduction

A 3D packaging/integration enablers for board area
reduction

A Component technology miniaturization
I Increased I/O count
I Smaller pitch

= L'

—n_d %’Ei:::::z::::::z:ii% 1 : i
L b
1+4B+1 BUILD-UP 2+6+2 STAGGERED BUILD-UP 3+2B+2 STACKED VIAFILL BUILD-L

il
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£ =~ Technology Drivers - HDI PCB Requirements
%@%

A Component technology A Component technology
i 0.5mm pitch > denser T 0.4mm picth > denser
A Entry level devices A Business model
i Voice / SMS devices
i Radio, MP3... i Voice/ SMS
A PCB technology i PDA functions, GPS...
i 1+2B+1; 1+4B+1 A PCB technology
i Thin, Oorflegi d6, semi i 1+4B+1;1+8B+1
I L&S 100/100; 75/75 I 2+2B+2; 3+4B+3
I SM 37um a-ring I Thin, semi-flex, flex rigid
i OSP, Carbon I L&S 75/75, 60/60...
I SM 25um a-ring
i OSP, Gold
Camera
Phone
PIM
MP3
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e and what ar
on to the PCBs
used In future
mobile devices?
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==  HDI PCB Technologies

-2

e

Build-up structuresi ttoday é

A Conventional Multilayer boards

A Typical applications:
I User Interface boards, sub
modules/boards

A 2171 6 Layers

+ Low cost, good availability
- Routing capability is limiting use
as engine PCBs

—
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HDI PCB Technologies

Build-up structuresi ttoday é
A HDI microvia boards
I Typical applications: Engine boards, sub modules/boards
A 671 10 Layers
A Technology according the requirements
A Staggered Sequential Build-up boards (1-n B+ 1, 2+ nB-
+ Good availability, mature technology
- Limitations in routing capability
A Stacked Sequential Build-up boards ( 2+ nB+2, 3+nB

+ Reasonable availability, good routing capability, wide thickness
variation

- Higher cost compared to staggered

A Stacked any layer technologies

i E.g. ALIVH, B2it, FVSS, etc.

Excellent routing capability
- Limitations in availability, cost/area
A Other

I FPC Boards

I Rigid-flex PCBs
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HDI PCB Technologies

Build-up structures i~ é .tdnm@movr r o w
A Trends in mobile phone PCBs©d:
I Simple boards are getting simpler
I Some pressure to increase total layer count
I Some pressure to increase micro via layer count
I Thinner materials, thinner boards
I Use of FPC boards in products will increase
I Use of rigid-flex build-ups will probably increase

A More functions in smaller size

I PCB applications must satisfy increasing reqUIrementS
A smaller size
A better performance and functionalities
A better temperature control and reliability

I Faster replacement cycle
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A Miniaturization

A Environmental sustainability
A Product Reliability

A Electrical performance

A Thermal performance

A Etc.
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HDI PCB Technologies

General HDI PCB material requirements
Halogen free materials

Good in process registration due to tighter tolerance
requirements

Surface flatness
Laser drilling capability
Tighter electrical properties

Coefficient of thermal expansion (CTE)
I X-Y CTE of a PCB is critical to CSP/BGA solder joint reliability

I Component design:
A Most stress on the corner joints
A Lead free soldering challenges

I Improved CTE between component and PCB

CTE of Silicon a ppn#°C
CTE of FR4 PWB O Pppm/°C
CTE of RCF > 60 ppm/°C
CTE of new flex materials O PppEm/°C
CTE of Polyimide O Pppm/°C
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