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A History i to understand rational of decision making
A Processes for SiP Vs SoC Decision Making
A Analysis of commercial challenges and trade - offs.

A Conclusions / Recommendations
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SiP History at Infineon -
First complex SiP for Wireless in prod. In 1998 (lafineon

» Learnings: “Overengineered” SiP — at least for 1998

» SIiP comprised total 5 dies with digital and analog baseband,
E2PROM, SRAM and Flash for cellular handset
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SiP History at Infineon :
GSM Power Amplifier Module in production in 2000 Cnfineon

A 5 Layers Low -Loss Ceramic Multilayer

APart Count: 7 Dies and 31 SMD®6s

A One Amplifier Chain with ~ GaAs-Die and Switched Output
Matching

A Learning's: Thermal Simulation
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SIP - RF module for GSM handsets @eo/"

A Driver: minaturisation
A Complete RF module in 10mm x 10mm
A 6 dies ( transceiver,BAW filter, LDO die) integrated passives and

SMD BAW

A Learnings : Codesign

integrated
passives
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Use Case
Virtual Prototyping

=) Without co-design flow

@ The lucky co-designer

... Variants for System Integration ...

One Project for each variant
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Drawbacks

Time consuming

- Consistent data flow not possible = error-prone

+ Results/constraints of one variant needto be
transferred manually to other variant

- Loosing overview of complex study (many
variants)

One Project for Virtual Prototyping

L Create project
L Define functions
L Physicalimplementation of functions

L\Variant A
LVariant B
WVariant C
LVariant D
Ly .

Benefits

+ Doublework is avoided (time effective)

- Consistent data flow possible = project data
are consistent

« Results/constraints of one variant can be
considered for other variants automatically

= QOverview of complex study (many variants)

always guaranteed
-

e
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System -in-Package ( SiP) Co -Design (infineon.

i i |Passive

——
Passive

n Hierarchy of design teams

A Co-Design methodology for integration of the different components

A System driven flow

A Trade -off checks and feasibility analysis for the various SiP
possibilities
A Building the complete SiP with the interconnects:
flip chip, wire bond, substrate, face to face

A Building of complete interconnect model for analysis
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General concept of Virtual SIP Prototyping :
(nfineon

Overall System

k
Definition of Subsystem for (SiP) Integration
[
Chip Architecture or Chip,
Constraints / Requirements Module Circuit
-

Realization Concept = Partitioning / Technology Selection (for SiP)

¥

Detecting Critical Issue 2] Application of Basic Models and Formulas, Tools

Form Electrical A - Environ-
Eactor Costs (EMC / RF) Thermal | Reliability | Testability P
s = eh=l glsl gl gd2l gd=l g £l
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Application of Expert Tools / Experts to solve critical issues

4 ¥¢§ ¥3 3¢ 3% %33 33

Calculation of Costs and Form Factor considering constraints

System Design and Realization
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SIP In Automotive and Industrial @m—@'

A Infineon has a long track record for SiPs in Automotive and
Industrial of more than 10 years with more than 50 different
products

A Shipped Volume: several 100 million units

A Assembly technology: chip on chip and side -by-side on
leadframe

A Examples in Automotive:
i high current PROFET @: (N -channel vertical power FET with charge pump
and diagnostic feedback with load current sense).

I Smart Motor Bridges (Bridges, Half Bridges)
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A Examples in Industrial:
I CooISET
I Integrated PWM ControllC + Power MOSFET
i Integrated PFC control -IC+ CoolMOSE Power MOSFE T
i FastIGBT DuoPack E : Fast | GBT and ant.i paral |
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System Integration with multi
enabl e
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optimized closed loop control
vS. analog concepts by
changing operation -modes
condition -based.

A Digital Power Management

. _L @ *_I Digital Smart Lamp Inverter
Ballast- - /
g\ conrel - 2 = A Digital Control methods enabl

:
e
g1t

Bl High Side

M Driver

comprehensively simplifies
optimizations throughout the
whole switched mode power
supply chain
(PFC+PWM+Driver )

e

il Controller and
' Low Side Driver

to HS MOSFET

A 4

to LS MOSFET

A 4
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ISOFACE™ PowerSiP (Infineon

Coreless Transformer Principle A lot of advantages compared to
optocoupler

= No degradation over time

= Gain reliability

Isolation

= High temperature range ... 150°C

EEEN HE
T L- = Very fast transmission (10 ... 100MHz)

IC IC = Low power consumption
Transmitter Receiver

A Replaces Opto -coupled solution (9  Opto -couplers)
A 70% PCB area reduction
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ISOface ™ 1 SiP in Multi -Chip Packaging
(Chip -by-Chip-on-Chip)
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Our Core Competencies (infineon.

ntegration 130nm System in Package

High |

i
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@ | Control '
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Factors That Come Into Play (Infineon

A Cost Neutral or
I Performance is compelling

I Space savingis required and significant

A Performance Neutral
I No performance penalty unless space saving or cost saving is compelling

A Dual Source
I Unless cost, performance or space saving is compelling

A Without differentiation (compelling cost, required space saving
or performance) you will find yourself only gaining traction in
niche markets C low volume
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Cost Neutrality .
Front -End Technology Comparison Cifineon.

Optimos ™ High Density
Power Process CMOS Process

M6 (FSC)

] L MI(FSG)]
M (Low k)

M3 (Low k)
12 {Low k)
M1 (Lowk) o

A High Density CMOS manufacturing is ~2X higher cost

02.12.2010 Copyright Infineon Technologies AG Page 16



SiP Build -up Package Vs Standard leadframe (infineon.
ePTFE Substrate

Perimeter Lands Die Pad Cu Leadframe Plating
(Sn or SnPb)

1X >=15X e

A SiP requires more expensive package technology

A SoC should target standard molded package for best cost
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Cost Drivers in Package 1 Body Size (infineon.

y,

/ / —e—2 layers
—8—4 layers
/ // —a—1-2-1 buildup

——

5X5 6Xx6 X7 8x8 10x10  13x13  17x17  20x20
Body size

Price

_+_+
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Substrate Cost Drivers
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PCB Vs Bonder Placement _
Speed Vs Accuracy (infineon

Today we have 0.4 up to 1.0 mm PCB pitches and a component
placing accuracy of +/-30 pup to +/- 70 p (@100 k uph equipment).

But direct placing of IC’s with 30x30 pm pads ( 60 uym pitch) —
would need a 10 placing accuracy to get 50% connection area

60u IC Pad Pitch

>

500 y PCB Ball Pitch

10p adjustment error: 50% overlap
But PCB placement=+/-50 p
Only Chip-Bonders can manage some10u @ only 10 k uph
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Main Power Stage Configurations

Today

-
(nfineon

DrMOS

IPS

CanPak

S308/SS0O8

SS08

/

CTX01-18738
52CQ00 X\

20.6mm x 9.0mm

185.4 mm?2

21.1mm x 8.9mm

187.8 mm2

21.5mm x 8.7mm*

187.1 mm?2

25.2 mm X 7.6 mm*

191.5 mm?

27.6mm x 11.5mm

318.4 mm?2
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