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Insight SIP
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’é’_}; Insight SiP

Company

e Insight SiP founded in 2005 in
Cambridge UK

e French Headquartered Company,
Sophia-Antipolis

e« Core Team from Alcatel, Lucent
Technologies, Motorola, NSC, Thales,
Murata, Philips and TI

e 10 senior RF designers

o Office in the US in Q4, 2007
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Market SiP figures
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Source: Gartner, March 2005
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Market Target

N W A

2007 SiP Units
(Billions)
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RF/Wireless Digital Other

Sources: Prismark (primary), Deutch Bank, Credit Suisse First Boston, Allied
Business Intelligence.
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S [nsight SiP

System-in-Package

e “RF System in a Package”

- Complete 3D RF system designed including
e RF semi-conductors
e Base-band semi-conductors
o SMT passives
e Buried RF passives
e Interface to application PCB (LGA, BGA)

Flip chip semi-conductors Other SMT

7

e N RF Shield

I

| Buried passive components
L, C, Lines, Filters, Baluns,..

I~
a4 - - - - - Ground planes
Interconnections

Interface to PCB
Bumps, Balls
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" Insight SIP

SiP life cycle

Time to Market in Months

Design cost
A

48 +
20 a 30
12a18 1st level of Integration on PCB

30 x 30 mm
= Protot
621z 50 x 50 mm
>
(Bluetooth Model) Design Complexity — Level of

integration — Size reduction
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SiP vs SoC

Insight SiP

Parameter SiP SoC
Development Costs x 1 Millions $ x 10 Millions $
Development Duration 12 to 15 months | more than 3 years
Time to market 1yr 3-4yrs
Technology mix Yes Filters/Xtal No
Typical size 5x5x1.4mm 3x3x0.9mm
Need for external components No Yes
Production costs Low Very low
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@ Insight SiF Insight SiP technical offer

e Design and manufacturing of highly
integrated custom (RF) systems and sub-
systems :

- Based on System in a Package (SiP) approach
- RF/Analogue focused design

- Multi-technologies : PCB, LTCC, Thin film, Thick
film...

- Emphasis on optimum overall cost in production

- Matching the design to current world-wide
manufacturing capability

. = Optimizing the technology choices
for size, cost and time to market
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gsigh S Insight SiP technical offer

 Insight SiP has access to world leaders design
rules for each SiP manufacturing technology.
- Amkor - Korea - Micro packaging
- ASE - Taiwan - Micro packaging
- AT&S - Germany - Laminate Substrates
- D.T.M - Taiwan - LTCC Substrates
- Kyocera - Japan - LTCC Substrates
- NXP - France - SbSiP Substrates
- Tong Hsing Electronics - Taiwan - Micro packaging
- Unisem - UK & Asia - Micro packaging
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Success Stories

Bluetooth Module
LMX9814 for NSC

* from design to volume
manufacturing

RF Function
for Ericsson | "E 3 -
» from co-design to production o AT
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Success Stories

Wifi Module NRG723 for
Nanoradio
* from design to volume manufacturing

ISM 1Q Mixer
for Atlantic RF

* from design to production
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Insight SiF

SiP Technologies

e Laminate based (g, 3 - 5)
- 4 to 6 metal layers | f
- Interco. RF Baluns in substrate M
e LTCC based (¢, 7 - 10) e —

- 6 to 20 metal layers

- Interco. RF baluns, Filters,
matching in substrate

e Silicon Based (g, 11.2)
- 2 to 4 metal layers + doping \ /]

- Interco. RF baluns, Filters, w

&

matching and high C in substrate “
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JMEEIEE Insight’s PRD Design

e Step 1 : Feasibility Study and Specifications
e Objective : choose the Best Architecture to Optimise
- Performances according to the Market Requirement,
- Production and Development Costs,
- Design to Production Lead Time.
e Method :
- System partition
- Semiconductors Technology Choice : Si, GaAs, SiGe,...
- SiP Technology Choice : Laminate, LTCC, SbSiP
- Assembly options (Flip-chip vs Bond-wires)
- Buried passives vs Si passives vs SMT
- Compare SiP substrates
e Size
e Cost
 NRE

e Typical Timing : 4 to 10 weeks
« Deliverable : Feasibility Study Report
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Insight’s PRD Design - Step 1

UWB LTCC Module

Courtyard Total Total
Description Part # Die size .Packa.ge Component Dime:ziuns Courtyard I'-'I.ax Quantity | courtyard | Component
dimensions area area Height
IPC7351 area area
X Y X i
Dimensions MM % mm mm min e ficlecd ficlecd i’ feales) ot o’
Actives
RF + BB SoC UWWE 3% 100 Flip chip 5 x5 5 5 25 L)) o1 30,25 05 1 30,25 25
Total Actives 30,25 25
RF Passive Functions
3to 5 GHz UWE Filter [Buried in LTCC 8 4 20 0 1 20 o
Total RF passive functions in LTCC buried layers 20 0
RF C, L buried in LTCC
Capacitors <22nF 15 15 225 ] 5 11,25
Inductors <27nH 1.2 1.2 144 ] 5 72
Total RF C,L buried in LTCC 18,45
Total use of internal LTCC [ayers 38,45
Crystal MNE25205A 40MHz 2520 2 25 8 5 )] 10,5 055 1 0.5 2
Total Crystals 105 el
FPassives 0201 Capacitors DecougC0201 05 03 0,15 1.1 0h 155 0.4 10 5.8 1.8
0402 Capacitors DecougCO402 1 05 05 15 0,75 1,125 ng 5| 3,375 1.8
0201 Inductors L0201 05 03 0,15 1.1 05 055 04 0 0 0
0201 Resistors ROZ01 05 03 0,15 1.1 05 055 04 1 0,55 045
Total Passives G425 248
Maximum Height of components 0,65
Total sum of courtyards 50,175 13,15
Estimated dimensions with 0.2mm kepout for overmold 7 8
— — Height
Overall Estimated Size
7 8 1.4 m
L
Substrate 0h
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Insight’s PRD Design - Step 1

| Il 1 im0 s =n

Courtyard Total Total
) Package Component E Courtyard | Max
Description Part # Die size ot ren Dimensions arca | Heignt | Quantity |courtyard | Component
IPC7351 area ea
X ¥ x T v I T T T
Dimensions mm x mm mm mm -
— ———UWB SbSiP Module
RF + BB SoC UWWB 32100 Flip chig5x 5 5 4 <
Total Actives Courtyard Total Total
RF Passive Funclions it Part # Die size oackage  |Componemt | pimensions | Courbard H';'ii’:;“ Quantity | courtyard | Component
3105 GHz LWWB Filter |Filter on top LTCC EET) 2 4 1IPC7351 area
X Y X 1Y
Tolal RF passhe funetions Dimensions it xmm mm_|_mm i
UWB LTCC Module
Capacitors =22pF 05 03 ORF + BB 50C UWE_=X_100 Fiip chif5 %8 5 5 7
Inductors =27TnH 0,5 0,3 0 Total Actives
Total R G,.L RF Fasshe Funclions in Fassive silian ;s o Package Component|  Sourtvard Courtyard | Max , fosl) =d
315 & G OV Filler [Ffler on top orSiTeon |73 7 7 1 Part# Die size i o Dimensions area | Helgh | Quantit | courtvard | Component
Crystal NX25205A d0MHZ___[2520 2 25 IPC7351 area area
Total Crystals Total RF passive functions X Y X Y
Passives 0201 Capacitors Deco[C0201 05 ;| ORF C, L on silicon Dimensions i % mm ram ram mm? o o mm? o mm? mm?
0402 Capacilors Deco|C0402 1 I (Capacitars 1nFimm’_|<22pF 015 0,15 0,0
0201 Inductors L0201 05 } Olnductors EZEL] 03 03 O0RF + BB 500 UWVE_3%X_100 Flip chip |5 % 5 5 5 %5 55 55 30,25 05 1 30,25 25
0201 Resistors RO201 0,5 K OPassives 100nF/mm’ 0.5 0,5 0. Tatal Actives 30,25 25
Total Passives Total RF C.L = =
T 1 77 7 Passive Functions
Tl ~oETEOE SuBSTaE to 5 GHz UWE Filter |Buried in LTOC 5 ] 0 0 1 70 i
with 0.2mm kepout for overmold Size with 400um Bump ring
Crystal 125 205K S0WEE 2520 7 75 HTotal RF_passive functions in LTCC buried layerg 70 @
. . Tofal Crystals RF C., L buried in LTC(]
Overall Estimated Size T r—t e 2
0402 Canaciiors Dece{CI40Z 7 [ Tfing [<27nAt 12 12 144 i 5 7.2
ggsl ‘R”::‘Es‘:’n’js '%72”;1 Eg gg E Total RF C,L buried in LTCC 15,45
; . X : =
8 1 0 1 4 Gl o i Total use of internal LTCC layers 38,45
] ainiam Helght o7 T rystal NXZE205A 40MHz___[2520 2 25 5 3 35 105 | 085 1 105 5
otal Laminate area | | otal Crystals 105 3
stimated dimensions with 0.2mm kepout for overmold Passives 0201 Capacitors Decou] 00201 05 03 015 1 05 055 0, 10 55 15
0402 Capacitors DecoufC0402 1 05 05 5 075 1126 | 0 3 3,375 15
B . 0201 Inductors L0201 05 03 015 1 05 055 0, [ [ [
Ove ra" Estlmated Slze 0201 Resistors RO201 05 03 0,15 i 05 055 0, 1 0,55 0,15
[Total Passives 6,475 315
Maximum Height of 065
8 9 1 4 [Total sum of 50,175 33,15
) |Estimated di ions with 0.2mm kepout for overmold 7 ]
= = Height
vera stimate 1ze rem estimaton
7 8 14 m
3
Substrate 05

e SiP Technology Comparison
- Size & Performances

- Cost & Time to Production

l |
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SS9 [1\sight SiP

System Design
I

Partition Functions
Die, SMT, Substrate

Detailed Design of

Buried Functions

Layout Complete SiP_

Integrate all Functions
I

Measure Buried
Functions
I
Adjust BoM
|
Test Complete SiP

N

OK?

|
Production

e

iy |

Electrical Schematic
Optimise

Choose Layer
Structure

Generate Parametric
Mechanical Objects

EM simulate
Parametric Objects

Optimise Circuit with
Parametric Objects

Auto-generate
3D layout

Full EM simulation
of 3D layout

k7N

Y

i 1 ey |

Insight’s PRD Design - Step 2

e Standard EDA software
based.

e Step-by-step Process

Optimise
Layout

e

System model development

Project-specific component
library

Circuit Optimization taking
interactions into account

Exhaustive simulation of
electro-magnetic behavior

Performance Optimization
through electro-magnetic
simulation feedback to circuit
model.

Proven two-pass success
(with one-pass objective)
|| MU || T iy =
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Insight PRD Design - Step 2

; Insight SiP

Parametrical/Mechanical

S Parameters
ActiveGirei

S Parameters
For Eaeh-0Obj

ts

Circuit Simulation, EM/Circuit Simulation, Layout/EM
ADS, Designer, ... ADS, Designer, HFSS... ADS, Cadence, Designet,...

Substrate Manufacturing
Multi-layers / Thin Film

SiP Final Test Buried Functions
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. Insight SiP
Design flow for buried functions

Generate Parametric
Mechanical Objects

|| Y g 1_|' = S(X.Y)
Optimise Circuit with P

L
E jwrcz
T e

Mechanical Parameters

TL3 TL,

“n

i X qib
Xca
Xo1
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58 1,5i0ht SiP
UWSB filter example

® S peCi fi Ca ti O n Paremeter Units Spec Comments
IL dB <4 3.2t0 4.7 GHz
RL dB >20 3.2t04.7 GHz
Rej WLAN b/j | dB >20 2t02.6 GHz
Rej WLAN a dB >20 5.1 to 6 GHz

e |Initial Circuit Idea

e Optimised Filter Response \/
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lInsight SIP
UWB filter example

» Generate Parametric Objects using EM simulator

Schematic n Layout

‘{.0 5
)
=

Folded Line
W 80 to 200um

L3000 to 7500 um
[ 1 2 L
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UWB filter example

« Auto-generate Layout

0
S21
< -20dB
2-2.6 GHz| S11 <20 dB S2
== 3.2-4.7 GHz < 29 dB
= 5.1-d GHz

—a o0 N

- Optimise to lock performance  * \

freq, GHz



