Microsystem technology
and

printed circuit board technology

competition and chance

for Europe

Prof. Udo Bechtloff, KSG Leiterplatten GmbH



Content

= KSG - a continuously growing company
* PCB based Microsystems
= Application-oriented PCB-Technologies

= Future PCB world at KSG

= On the way to a nano-world

Knowledge
Stability
German efficiency




] KSG - Growing the European PCB
business with diversity

KSGLEITERPLATTEN

= 85% of our customers come from Germany

= we're serving customers in 21 countries
around the world
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PCB based Microsystems




PCBs in electronic systems

mechanical  thetwo electrical circuit
carrier netons distribution

of a
printed
circuit
board

System-in-package

lower cost higher cost
higher volume lower volume

technology technology based on
Knowledge based on PCBs Microsystems
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driving force from IC-Package
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PCB technologies are Microsystems technologies

depending on the success of are depending on the success

chip packages of the availability of micro and
nano materials

- matching of connections - input and output for the

between IC-packages surrounding micro world

conductive paste for

Krowedge Le€adframe  Flip-Chip COB IC stack connections
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origin Ormet Circuits



sew Leadframe - limited in the number of
connections

Increases the chance for additional market
shares of PCB substrates (like interposers)

Finer Eitch

Reduction of Auwire

MU rovwe GFM

Change of wirs materiol

Big matrix

High Density

Cheaper tape
Change of fape materia

CIFM/DFM

scrap-less

Change of laps design

Fused lead

Conversion from BGA

Small and Thinner
Package

Low Cost
proposal

Rough surface

Lead Frame Package :
| High - Better adhesion
Knowledge
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paay High Density Interconnection
- cost sensitive application -

Any Layer Inner Via Holes, Free Via Stacked-up Structure, ...
- many innovative ideas for layer connections

a very thin and light PCB is the basis for products like high
performance smart phones and other mobile devices

cross section of
an interconnect
detalil

—> realized with copper paste _' .
instead of plating processes
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cross section of iPhone5 (6 Layer Flip-Chip Interposer +10 Layer PCB +
German efficiency Dlsplay with touch Screen)
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saas High Density Interconnection
- cost pressure on processing -

KSGLEITERPLATTEN

2

Laser Drilling future

work is
ongoing

2

Filled Via Plating l'

Solder Resist

4 3

Routing

U

Shipping

Materials: copper foil, isolation sheet (prepreg), Cu plating or conductive paste

Knowledge EQUIpmMent: Laser drill, screen printer, vacuum press, direct imaging, etching
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KSGLeimerpiarren o= 2 about 80% of
| automotive
innovations
come from
electronics and
software

the vehicle's
value of
electronics is
how at 30%

System-in-package and will be

more and more Electronic Control Units inside

a fast growing business

lower cost higher cost
higher volume lower volume

PCB Microsystem

rouedge based based

German efficiency




High current demands
Hotspot thermal dissipation

High frequency substrates
Optical interconnections
Flexible & rigid flexible connections




#=¢  High current demands,
Hotspot thermal dissipation

‘Iceberg” = high & low
current in one layer

thermo-vision
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I High frequency substrates
optical interconnections

dielectric materials for anti- Standard Approach

CO||ISIOI"I radal’ (ACC, AE B) Impedance changes and disconlinuities

Impadance changes and discontinuities

Capacian
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) Crese [k Dlalectrie loss, matedal Inconsislencles  SIgnal stub and reflest and
Signal stub and reflections -
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OTT Direct Flex Interconnection

Simpdor, lower cost package
Simpler, kwar Cost packagps e
e

r‘l Uniform high speed wangmission line

Lowr speed signals, power and ground - Low speed signals. power and ground
Simplor lower cost FLE

- b

slfnmledge —> realized with COB in -> realized with DCA, COB and
ability

German efficiency PCB cavities plastic optics on PCB




Hf Flexible & Rigid-Flex

KSGLerrerriarren _ fe
Connections

Advantages of using flexible &
rigid-flex circuitry
solution to three dimensional
spacing limitations
have mobility (if movement is
required) .
much thinner and lighter in weight
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Future PCB World at KSG
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PCBs with embedded passive devices

Type1 - Pad Bonding Via Connection

Laminat

Apregs
- autell auf Innenlage (gelbtet)
—— * _Laminat

Durchkontaktierung

I \Bauteil auf AuBenlage

surface profile of two cross section view of a
passive components bonded buried resistor

Knowledge
Stability
German efficiency

Copyright © KSG Leiterplatten GmbH



KSGLEITERPLATTEN

PCBs with embedded passive devices

Type 2 - Laser Via Connection

- _7T
11

Prepregs

Bauteil auf Innenlage
(durch Sacklocher ankontaktiert)

schematic view

cross section of a buried
capacity with connection
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\Laminat

l\ Durchkontaktierung
Bauteil auf Aufenlage

X-ray sections of a prototype construction
with 8 buried capacitors
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PCBs with thinned chip devices

Type 3 - special Via Connection
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micro
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I Thank you for yo

on the way to nano-world
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Fig, 2. Flan of Auabylival Engine with 7rid lazons, 1555 Redrawi



