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Technologies:
More Moore is getting out of steam

.. More than Moore & High value
More Moore reaches limits 9
system

i

By shrinking of CMOS - Packaging has become the limiting
- better performance/speed element in system cost and
performance

- less energy consumption
- miniaturization
- less cost per transistor

 The Assembly and Packaging role
is expanding to include system level
integration functions.

In addition:
- outstanding yield

* As traditional Moore’s law scaling
become more difficult innovation in
assembly and packaging can take
up the slack.
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Innovative packaging makes the = et 12 (Cnfineon
e Grm=ru= (Infineon.

B Example I: Package enables small form factor

B Example II: Package enables high I/O crossing the
interconnect gap

m Example III: Packaging enables high efficiency

m Example IV: Packaging enables high performance
mm-wave

B Example V: Packaging enables integration of high
functionality

—~—————

Innovative package allows to overcome barriers
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Rellablllty UnderStand applications ATREN= iﬁneon
and customer requirements QGrR=nE= k_/

 Different applications have different reliability
requirements, e.g. drop test vs. TCoB

* Understand application requirements e.g. checking of
board thickness

 Itis not guaranteed that the same package fits to
different applications

* We need to better understand physics to avoid one chip
in different packages

» Different packages have different failure modus;
we need to investigate unknown failure modus
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Miniaturisation and more Functionality —
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require 3D Integration ey ety NHTECT

Package form factor:

22 mm > Package area
chip area
/\ﬁ\'L‘
|
QFP ~5,5

BGA ~2

CSP <1,2

FCoB/WLP fanin =1

tacks: could become <1 and external
no may be reduced
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Examples of BGA based packaging tree -

We focus on technologies with low parasitics

>1 die

side-by-side

stacked die

L

passive
integration

MCM

Side by side SiP

WB/ WB

stacked
package

FC/ WB

>2 dies

face-to-face

u-FlipChip

Thru Si via

embedded

PoP

Pack. on SiP
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We develop toolbox elements for SiP integration: @
example: different types of vertical 3D contacts
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X-ray tomography

3D by TSV
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Make the right choice for your toolbox:
TSV with (via first), via middle, via last

(infineon

Complexity requires careful technology choice for application
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SiP Toolbox elements based on eWLB:
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|) Opportunities for side by side connected by RDL
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lii) Example for 3D integration of discrete passives
(2 dice with stacked & double sided RDL)

Direction

of radiation
Integrated
antenna

IV) Example of integrated ) m s
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New materials enable package (Carme=(lm @
novations LTE=NS

W Dielectrics e.qg. isolation for RDL, ...

B Inductors & Caps, e.qg. in thin film RDL

m Cu wire, ....

B Barrier layers e.g. diffusion barrier, ...

B Adhesives e.g. die attach, ...

B Nano-materials e.g. sintering, printing

B Composite materials e.g. advanced
mold compound (> 200°C)
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Success factor: Material Know How —
Inf
Example for importance of materials in eWLB (lnfineon

/A'I'RENE
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1) Mold compound with small filler size and low viscosity for
side by side SiP (experience from TSLP)

2) CTE of materials allows low warpage
=> advantageous for package stacking
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3) Plating resist and temporary adhesive
4) Understand and improve interfaces of materials
(adhesion, avoidance of electromigration, ...)

9) Material parameters capable for mm-wave application
6) Understand coherence of chip-package-board materials
7) Thermal properties =>

design opportunities for hot spots & thermal balls

= Miniaturisation and System Integration with new materials need an
advanced failure analysis (FA) capability
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22" of January 2014 Copyright © Infineon Technologies AG 2013. All rights reserved. Page 17



Content

B Motivation
o Applications: Customer needs drive system integration everywhere
o Technologies: Growing importance of More than Moore

B System integration: Packaging makes the Difference

B Success factors

o Understand reliability requirements of customers
Innovative assembly and packaging technologies
Understand material physics
Coherent chip-package-board co-design
Management of complexity

O O O O

B Conclusions

22™ of January 2014



(afineon

===

First work on electrical design & layout in CoSiP project,—
but needs to be extended by multi-physics and more

60000 C
System Floorplanner
Next steps:
Implement
Multi-physics
=>
PPPPP Data __  thermal
Exchange mechanical
“Backbone” thermo-
mechanical
&
- manu-
facturability
PCB &
Design costs
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Managing Complexity: —
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Summarized we observe 5 trends Silatbe
[ | Demanding mEExpansion towards high reliability

applications (automotive, aviation power
distribution, medical)

system reliability
& thermal management

mHigh reliability of system requires even
higher reliability of sub components!

H Dive rsity of teChnOIOgy mVarious analog & digital specific IC technologies

(memories, RF, processors, power...)

(fine pitch wire bond, thinfilm technology, TSV)

5.
<
L7
mMEMS (sensors, actuators...) pl_ )
mPassives -
Q!
235
B COmpleX materia| miX EWide range of material properties E
(Si, metal, ceramics, polymers, composites () §
etc.) n o
RS
i = T
| Convergence of mWafer level packaging 2 5
IC/PaCkaQE/PCB mChip embedding in laminate E: s
tech nOIOgy mThrough silicon via & through encapsulant via o Q
- - N 5
mFurther shrink of interconnects Y
=g
@)
=

mIntegration of passives or functions in RDL/TSV

H 3D desig ns mStacked die approaches
mEMultiple stacks of sub-packages, interposers...
mPoP (package on package)
EMEMS
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What do we need? Grm=rvs (nfineon

B Understand your application requirements (reliability)

B Understand your customer (price, performance, ...)

B Understand trade-offs between technologies (TSV, TEV, ...)

B Understand and develop the appropriate toolbox elements

B Understand physics of processes, failures, performance, ...

B Understand your supply chain .
I — o o G
— Wae need T-shaped persons gmﬂd?;gsnyst,m.,.,ac;g? :

. The EUREKA CATRENE Program i :

e.g. bonding on

opens collaboration opportunities V\/

— - .
e.g. transistor physics e Matelay
green packages (no Pb)
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