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Corporate Profile

Endicott Interconnect Technologies, Inc. |
privately held, electronic manufacturing
provider of innovative products and

solutions with differentiated technology.

A tradition of technical
Innovation & world class quality

1,400Employees

R&D Investment: 2.5%.5% of
revenue

Oth year of operationg;
successful spin off with OEM
heritage of 40 years

A Packaging & assembly center
of competence
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Expanding Global Presence

NORTH AMERICA
Y Mfg Locations:

s Endicott, NY¢ HQ
Saxonburg, PA
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_/ ) . ,\’ - Atlanta, GA
> Binghamton, NY

) o Chicago, IL

- - ¢ - Dallas, TX

‘ : Louisville, KY
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) /‘ \ 4 Rochester, NH

- ‘ Ir_/) Rochester, NY
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San Jose, CA
Seattle, WA
Springfield, MO

et EUROPE

o o 1
N ; .
A | S j Sales Offices:
I - \ " < Berlin, Germany
~< \ ' ~/ ‘ 0/ L Chelmsford, UK
‘ N e Eindhoven, Netherlands
O & Glasgow, Scotland
— fl Grenoble, France
< j 0 Oslo, Norway

ASIA
- . " Mfg Locations:
r Shenzhen, China

Office:
Hong Kong, China
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The Fully Integrated Solution

Innovative Packaging Solutions and Life Cycle Manageiment

e

R&D, Design &
Engineering Services

and
Substrate
Fabrication

‘ 'Assembly
S
Vo

& Test (SiP)
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World Class Quality

Enabling & empowering ElI employees
to continuously improve, resulting in
world-class quality & value for our

customers
Certification: Compliance:
w Nadcap for PCB w JEDEC JEGD
wAS 9100 w RoHS
w SO 9001: 2008 w IPC 600, 610 & 6012
w ISO 13485 class 1, 2,3
w 1SO 14001: 2004 w IPCBTB001
w Mil-STBPRF31032 for wITAR
FR4 and polyimide wUL 796 & UL 94

&,  BUSINESS
¥ EXCELLENCE

£, . : .
O SIX SIGMA mprooimng how we Improve
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Rapidly Expanding Customer B

BAE SYSTEMS

@Eﬂffﬁs

AEROSPACE HARRIS
AND DEFENSE Honeywell

LOCKHEED MABHNE?

NORTHROP GRUMMAN

TS S
Raytheon

Mk?:/r}rs

w WHiITE ELECTRONIC DESIGNS


http://www.whiteedc.com/

Rapidly Expanding Customer Be

.ll!tl\\,

g Homeland
W) Security

|/ ”\lGE |
\_/ Security

-4 Rapiscan

systems

i il
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http://www.rapiscansystems.com/index.html

INNOVATION FOR LIFE

GE Healthcare

W MAYO CLINIC

’
’

. neoprobe
’
A
:

SIEMENS

[ ] ] ]
mes ST. JUDE MEDICAL
... MORE CONTROL. LESS RISK

‘9 TEXAS
INSTRUMENTS

"'UOLCAND


http://www.volcanocorp.com/home.html

Rapidly Expanding Customer Bé

vl
CISCO

NETWORKS

= __ AND COMPUTING


http://www.deshaw.com/index.html

Rapidly Expanding Customer Bz

INDUSTRIAL

: '/[ATE
-

iz~ Agilent Technologies

cadence

maXtek
MC=

Test Products

Qmw
RUDOLPH
Schiumberger


http://public.web.cern.ch/Public/Welcome.html
http://www.slb.com/index.asp?
http://www.dsxray.com/
http://www.rudolphtech.com/Index.aspx

You Imagine. We Enable.

w 40 years of electronics packaging expertise

w Significant growth in key market segments including Aerospace &
Defense, Government & Homeland Security, Medical & Industrial

w Expanding solution portfolio including:

wSystemin-Package for size, weight, power and cost reduction
wSystems design, production and product life cycle management
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Miniaturisation: Systenmn-Package

What Drives Electronics Miniaturization?

Need for increaseélnctionality

Need forease of use

Need forintegration of functions
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Miniaturisation: Systenmn-Package

Motivation

w Size, Weight and Power/Price (SWaP) Reduction
¢ Size
wX, Y, and Z Dimensions
¢ Weight
¢ Power / Price
w Maintain or Improve Performance
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Turn Key solutions for Micros

Substrate and Module design

V  Physical design
V  Mechanical layout for SiP (MCM)

Substrate Fabrication
V 50 micron laser drilled vias
V 25/ 25 micron line width / space

|C Assembly
V  High I/O Flip Chip pitch down to 175 microns
V  Low I/O Flip Chip pitch down to 70 microns
V  Wirebond, 60 micron inline, 43 micron staggered

Module Test

V  Boundary Scan
V  Full Functional Module Test

Revised 020210
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Microelectonics Packaging Overview

w Typically multiple bare die and SMT on a microelectronics packaging
substrate

¢ Large and Small Bare Die placement & attach
w Flip chip die connections
w Wirebond die connection
¢ SMT placement & attach
w528y (2 nunanmQas nmnnpQa
w/{tQax {hL/Qax t[// Qaz {hWwQa
¢ Connections to next level assembly
w SMT pinned connectors
w Ball Grid Array
¢ High Density Interconnect Substrates
w Laser drilled through and microvias
w 25 micron trace width and space
w Thin, low loss, low dielectric constant materials

Revised 020210
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Systemin-Package Conversion

w Where we begin
¢ Technical contact at the customer

¢ Preliminary BOM Analysis
w Input
¢ Bill of Materials & Approved Vendor List
w Output
¢ Smaller package & bare die recommendations
¢ Preliminary Area Study
w Input
¢ Board design file & Electrical restraints
w Output
¢ initial conversion of PCB to substrate
» Cross section, dielectric and size estimates
¢ Initial assembly layout
¢ Substrate design and assembly layout
w Electrical, thermal and mechanical analysis
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System In Package Application Examples




Miniaturisation: Systenmn-Package

Systemin-Package (SiP)

ASubstrate fabrication and-gided assembly
w3-4-3 CoreEZsubstrate

w3 signals, 6 planes, 30 um L/S
wComponents: 5 flip chip bare die, CSP memory,

passives, SMT components, PGA connector 27X Reduction
in Size!

Bottom

Original PWB 670 cm? Redesigned SiP 25 cm?

Revised 020210
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Flip Chip Ultrasound Transducer for Catheter
sensor assembly rolled to 1.175mm diameter
5 Flip Chip ASIC,.1mm thick, 31 I/O, 2.5mm x .5mm
i 22 micron flip chip bumps on 70 micron die pad
pitch
A 1PZT crystal
Transducer R~ 12 5mm by 6.5 mm single layer flex circuit
ASIC Die I 14 micron wide lines and space copper circuitry
i 12.5 thick polyimide dielectric
A Prototype to production
I Over 320,000 modules shipped

To o I
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Low Level Gamma Photon Detector Module

9 layer HyperBGA PTFE Substrate
ABottom side CZT Crystal
APassives on mini card

£S. Steel Stiffener

Arop side Wirebonded ASIC
250 micron UV laser drilled vias
225 micron trace

£83 micron space

Substrate Bottom

o | CzT
ots site
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Microelectronics

‘ \ High Density

Epoxy Glass Substrate
ACost performance

AFRA4, BT, Polyimide -
AVlechanically drilled holes 2
A75 micron trace

A75 micron spaces (i Thin Core Build Up (il PTFE Substrate
AFlip chip, Wirebond, SMT ACost performance AHigh Bandwidth/RF
ARadiation Hard Capable AParticle filled epoxy AParticle filled material
AThin core (coreless) ACoreless
ALaser drilled core ALaser Drilled Vias
A aser drilled build up AFusion Bonding
A25 micron trace A25 micron trace
A25 micron space A33 micron space
ABuried resistors AFlip chip, Wirebond, SMT
*L.CP now available AFlip chip, Wirebond, SMT ARadiation Tolerant

ARadiation Hard Capable

Revised 020210 p
Page22



Pal

OLQAa {dzaldNJF OGS ¢




2011 Product Attribute Comparisons

Attribute Standard HDI: CoreEZ® | HDI: LCP HDI: Hyper®
(Epoxy Glass or | (Particle Filled (liquid crystal (PTFE)
imi Epoxy) polymer)
Polyimide) poxXy
Line width 75 microns 25 microns 37.5 microns 25 microns
Line space 75 microns 25 microns 37.5 microns 33 microns
Via type mechanical laser Laser laser
Via diameter 200 microns 50 microns 50 microns 50 microns
Stacked vias Build up only Build up only In 2011 In 2011
Capture pad 400 microns 100 microns 110 microns 110 microns
diameter
Surface finish E-less Ni/ | Au, Same Same Same
ENEPIG
Solder mask yes yes yes no
Thickness <lmm 4 -.7mm .5mm S5mm
Layers 10 12 4,6 in 1starticle | 11
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2011 Product Attribute Comparisons

Attribute Standard HDI: CoreEZ® | HDI: LCP HDI: Hyper®
(Epoxy Glass or (Particle Filled (liquid crystal (PTFE)
e Epoxy) polymer)
Polyimide) POXYy
PCB Attach Pin Grid, BGA, LGA, Pin Grid, BGA, LGA, Pin Grid, BGA, LGA, Pin Grid, BGA,
Custom Custom Custom LGA, Custom
Die attach Wirebondable, Flip Wirebondable, Flip Chip | Wirebondable, Flip Wirebondable, Flip
Chip <14mm, SMT <14mm, SMT Chip <14mm, SMT Chip 14mm, SMT
Flexible Rigid Flex HDI Rigid Flex Flex Flex
Formable No No Yes no

Radiation Level

Strategic Rad Hard

Strategic Rad Hard

Strategic Rad Hard

Rad Tolerant

Embedded Passives Yes Yes Yes No

FC Component level 1000 cycles 1000 cycles 1000 cycles 1000 cycles
reliability (-55 to 125 C)

FC Board level reliability (0O | 2,000 cycles 5,000 cycles In testing 10,000 cycles
to 100 C)

Composite CTE 19ppm 18ppm 17ppm (X&Y) 12ppm

Er 4.1 3.7 2.9 2.7

Loss Tan .011 .016 .0025 .003
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HyperBGAOverview




Fusion Bonded PTFE Current Product Offering

cAvailability
¢ Single Chip / Multichip
w17 to 55mm body size (JEDEC standard)
¢ System In Package
w Custom body sizes and shapes
¢ Flex
w Custom body sizes and shapes

wCurrent Description
¢ 3,5,7,9o0r 11 layer
50 um UV Laser Vias and 50um Laser through Via
CIC Central Core for modules, not needed for flex
50 & 100 um dielectric thicknesses
150 um die pad pitch capable
BGA grid from .5to 1.27 mm
LW/LS 25um/33um
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Typical HyperBGA: 9 Layer Cross Section

40 micron thick APPE Non soldermask

outer dielectric W, .
Er=3.2 Underfill defined pad

35 micron thick PTFE
Dielectric, Er = 2.7

15p thick Cu,
redistribution

= 12 thick Cu

ICrovia,

50 micron thick PTFE

Dielectric, Er = 2.7 6p Cu/38u Invar/6p Cu

Ground plane

15p thick Cu, 12p thick Cu,
redistribution 50m dia. through via
APPE filled

Revised 020210 p
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HyperBGA® Shock and Vib Testing: No-Fails

HyperBGA 42.5mm,14.7mm die, 93gm H/S Package Reliability Test Matrix (board level)

STRESS CONDITIONS DURATION
. L 2-200 Hz :
Shipping Vibration 1.04 Grms 15 min / 3 axes

Shipping Shock

45-55 G, 3-4 ms
100-120G, 3-4 ms

10 drops / 3 axes
2 drops / 3 axes

HyperBGA 42.5mm, 14.7mm die, 93gm H/S Package Reliability Test Matrix (component level)

STRESS CONDITIONS DURATION
Vibration 20G 4x
(JEDEC B103) 20-2000-20 Hz 4 min sweep / 3 axes
Shock 1500 5 shocks / 6 axes
(JEDEC B104) 0.5 ms

HyperBGA 52.5mm, 18.3mm die, 200 gm H/S, board level

Vibration / Shock

1 G (vib)

CEle 100G (shock)

Pass

Revised 020210 D
Page29




CoreEZOverview




Current Product Offering

cAvailability
¢ Single Chip
w17 to 55mm body size (JEDEC standard)
¢ System In Package
w Custom bodize ancshapes
¢ With or without stiffener (Cu or SS)

wCurrent Description
¢ 4 layer, thin core (200 pm)

50 um UV laser drilledias
199 um core pitch
Up to 4 buildup layers

w Typical Cross sections:441, 2-4-2, 34-3, 44-4
Stacked buildupias
35 & 50 um buildup thickness
150 um die pad pitch capable
BGA grid from .5to 1.27 mm
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Typical CoreEZL0 Layer CrosSection

Flip Chip Bumps TS FER Soldermask
- — — \ : PSR4000
g _ ; 15 pm thick

GND/TOP : b v Fa. ; Build-up layer 1
: Build-up layer 2
S1 Build-up layer 3
Driclad, 35/50 pm
PWR / GND thick

S2 Outer core
Dielectric, Driclad
PWR/GND = o . 35/50 pm thick

Inner core
135 pm thick
Epoxy/P-Aramid
PWR / GND
Core Cu

12 um thick
S3

PWR/GND Build-up Cu 1

Build-up Cu 2
S4 Build-up Cu 3

GND / BOT 12 um thick

A 3-4-3 Stack up (10 copper layers)
A Substrate thickness 0.7 mm

Revised 020210 >
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8 Layer X-Section Comparisen

CoreEZ® 2-4-2 Standard Build-up 3-2-3
T —~ '

Photographs are at
same magnification

ABoth packages use 50um blind vias
ACoreEZ" core vias are 4x smaller
AEnhanced high speed electrical performance

Revised 020210 p
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w Dense Package Interconnect
¢ Dense Core Via Pitch

w Dual Side Component Mounting
w Fine Line Width and Spacing
w Enhanced Axis connectivity

Thin Core, SIP 50 um via

Standard Buildp 500 um via
~9X Core Via Density

ised 020210




CoreEZTypical XSections

CoreEZ® is available as a 1-4-1, 2-4-2 , 3-4-3 or 4-4-4 cross sections

A 1-4-1 = 2 full stripline signal planes, 4 pwr/gnd

A 2-4-2 = 4 dual stripline signal planes, 4 pwr/gnd
A 3-4-3 = 4 full stripline signal planes, 6 power/gnd
A 4-4-4 = 4 full stripline signal planes, 8 pwr/gnd

TSR Top

S1

TERITop ™ PG |

$1 o ; e g2 [
ZE - - f pc

o : ; - g3 ff
BSR/Bot P4IG
S4

BSR/Bot

Revised 020210
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Embedded Passives in CoreEZ

A Resistors
T Thin film resistor material
A Ticer TCR®
A 10 - 250 ohms per square

T Resistor values from 5 ohm to
50 Kohm

I Resistor tolerances from 2 1
20%
A Laser trimming 2 i 5%
I Typical resistor areas
A0.27 15 mm?

i Block or Serpentine designs N e emiam—————

Eight layer core 28

CoreEZ Thin Build Up 3 8 3

Revised 020210
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New Substratd echnology

Liquid Crystal Polymer (LCP)




UIlsayVSEFNE KSNNYSGAO

U Low moisture absorption: 0.04%
U Halogen Free (lead free is being evaluated)

u Similarin electrical performancdéo PTFE

U Low Loss
U Dk=2.9
u Df =0.0025

U Lightweight
u l.4gm/cn?
U Thermoplastic
U Thin and thick layer combinations in cross sections
U 25um, 50 um and 100 um thickness
U Capable oRadiation Hardenedpplications
U RogerdJLTRALAM 3850, 3908

U Nippon Steel Espanex L
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w Offer LCP as a new package

wadzZ GAfF&@SNE F G11f SFad y €1 &SN

w 4 layer is currently available

w 6 layer is available fqrototypes

w Fully coreless designs

w High density laserias

w High density wiring

w Z interconnect cross sections in development for higher layers
(>6)

w HyperBG® orCoreE® cross sections

w Same assembly capacities as current packages
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4-Layer LCP-sections:

- 01T gy s S G GO ol T

100 um LCP

100 um LCP

A50 micron laser thru vias
A50 micron buried vias
A50 micron thick LCP

; LR o i goPor |

A100 micron thick LCP ‘7 50 um ,
. e U Vvt LG A "“‘-‘::—@4@
A37.5 micron LW & Space e ,.m,

V

AStaggered Blind Vias 50 ur

ARogers Ultralam 3850, 3908 _

Revised 020210
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LCP Design Points

w PTHSs

¢ Diameters
w Larger = longer life
¢ Dielectric thickness

w Thinner = longer PTH life
¢ 2 mil PTH life is 3X longer for 6 m8ectionvs10 mil thickness
w Failure mode is rim / knee cracks

¢ Overall
w 1:1 Ratio PTBiameterto LCP thickness

w BlindVias

¢ Ratio of 1:1 or better needed for reliable plating
¢ Reliability testingstarted in Q409

Revised 020210 -
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Conclusions

w EI offers leading edge, high reliability packaging to
enable system miniaturization.

w Customers realize:
¢ Up to 30Xsize/volume reductions
¢ Typically 90% weight reductions

¢ Supply chain reduction through turn key from design to
test

¢ Prototypingto production
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