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The information contained herein includes "forward looking statements.ñ All statements other than statements of historical facts regarding the prospects of our industry and our 

prospects, plans, financial position and business strategy, may constitute forward-looking statements. These statements are based on the beliefs and assumptions of our 

management and on the information currently available to our management at the time of such statements. These forward-looking statements speak only as of the date on 

which they are made, and we undertake no obligation to update or revise any forward-looking statements. Forward looking statements generally can be identified by the words 

"believes,ñ "expects," "anticipates," "intends," "plans," "estimates" or similar expressions that indicate future events and trends. 
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Corporate Overview

The information contained herein includes "forward looking statements.ñ All statements other than statements of historical facts regarding the prospects of our industry and our 

prospects, plans, financial position and business strategy, may constitute forward-looking statements. These statements are based on the beliefs and assumptions of our 

management and on the information currently available to our management at the time of such statements. These forward-looking statements speak only as of the date on 

which they are made, and we undertake no obligation to update or revise any forward-looking statements. Forward looking statements generally can be identified by the words 

"believes,ñ "expects," "anticipates," "intends," "plans," "estimates" or similar expressions that indicate future events and trends. 

Corporate Profile

Á A tradition of technical 
innovation & world class quality

Á 1,400 Employees

Á R&D Investment: 2.5%-4.5% of 
revenue

Á 9th year of operations ς
successful spin off with OEM 
heritage of 40 years 

ÁPackaging & assembly center 
of competence

Endicott Interconnect Technologies, Inc. is a 
privately held, electronic manufacturing 
provider of innovative products and 
solutions with differentiated technology.  
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Expanding Global Presence

NORTH AMERICA
Mfg Locations:
Endicott, NY ςHQ
Saxonburg, PA

Sales Offices:
Atlanta, GA
Binghamton, NY
Chicago, IL
Dallas, TX
Louisville, KY
Minneapolis, MN
Rochester, NH
Rochester, NY
San Diego, CA
San Jose, CA
Seattle, WA
Springfield, MO

EUROPE
Sales Offices:
Berlin, Germany
Chelmsford, UK
Eindhoven, Netherlands
Glasgow, Scotland
Grenoble, France
Oslo, Norway

ASIA
Mfg Locations:
Shenzhen, China

Office:
Hong Kong, China
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The Fully Integrated Solution

Innovative Packaging Solutions and Life Cycle Managemente
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World Class Quality

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

Certification:

ωNadcap for PCB 

ωAS 9100 

ωISO 9001: 2008

ωISO 13485 

ωISO 14001: 2004

ωMil-STD-PRF-31032 for 
FR4 and polyimide

Compliance:

ωJEDEC JESD-22

ωRoHS

ωIPC 600, 610 & 6012 
class 1, 2, 3

ωIPC J-STD-001

ωITAR

ωUL 796 & UL 94
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AEROSPACE 
AND DEFENSE

Rapidly Expanding Customer Base

http://www.whiteedc.com/
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Rapidly Expanding Customer Base

GOVERNMENT /
HOMELAND SECURITY

http://www.rapiscansystems.com/index.html
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Rapidly Expanding Customer Base

MEDICAL

http://www.volcanocorp.com/home.html
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Rapidly Expanding Customer Base

TELECOMMUNICATIONS
AND COMPUTING

http://www.deshaw.com/index.html
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Rapidly Expanding Customer Base

INDUSTRIAL
/ATE

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

ω40 years of electronics packaging expertise

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

ω Expanding solution portfolio including:

ωSystem-in-Package for size, weight, power and cost reduction 
ωSystems design, production and product life cycle management
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What Drives Electronics Miniaturization?

Need for increased functionality

Need for ease of use

Need for integration of functions

Miniaturisation: System-in-Package
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Motivation

ω Size, Weight and Power/Price (SWaP) Reduction

ςSize

ωX, Y, and Z Dimensions

ςWeight

ςPower / Price

ω Maintain or Improve Performance

Miniaturisation: System-in-Package
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9LΩǎ aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ tŀŎƪŀƎƛƴƎ
Turn Key solutions for Microsystems

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

IC 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
Page 16

Microelectonics Packaging Overview

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

ς Large and Small Bare Die placement & attach

ωFlip chip die connections

ωWirebond die connection

ς SMT placement & attach

ω5ƻǿƴ ǘƻ лнлмΩǎΣ лмллрΩǎ

ω/{tΩǎΣ {hL/ΩǎΣ t[//ΩǎΣ {hWΩǎ

ςConnections to next level assembly

ωSMT pinned connectors

ωBall Grid Array

ςHigh Density Interconnect Substrates

ωLaser drilled through and microvias

ω25 micron trace width and space

ωThin, low loss, low dielectric constant materials

EI Proprietary



Revised 020210
Page 17

System-in-Package Conversion

ωWhere we begin
ςTechnical contact at the customer

ςPreliminary BOM Analysis 

ωInput

ςBill of Materials & Approved Vendor List

ωOutput

ςSmaller package & bare die recommendations

ςPreliminary Area Study

ωInput

ςBoard design file & Electrical restraints

ωOutput

ςinitial conversion of PCB to substrate

» cross section, dielectric and size estimates

ςInitial assembly layout

ςSubstrate design and assembly layout
ωElectrical, thermal and mechanical analysis
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System in Package Application Examples
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Original PWB 670 cm² Redesigned SiP 25 cm²

27X Reduction

in Size!

ÅSubstrate fabrication and 2-sided assembly
ω3-4-3 CoreEZ®substrate 

ω3 signals, 6 planes, 30 µm L/S
ωComponents: 5 flip chip bare die, CSP memory, 
passives, SMT components, PGA connector

Top Bottom

System-in-Package (SiP)

Miniaturisation: System-in-Package
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Intravascular Ultrasound Catheter Sensor Package

Å Flip Chip Ultrasound Transducer for Catheter 

Å sensor assembly rolled to 1.175mm diameter

Å 5 Flip Chip ASIC,.1mm thick, 31 I/O, 2.5mm x .5mm

ï 22 micron flip chip bumps on 70 micron die pad 

pitch

Å 1 PZT crystal

Å 12.5mm by 6.5 mm single layer flex circuit

ï 14 micron wide lines and space copper circuitry

ï 12.5 thick polyimide dielectric

Å Prototype to production

ï Over  320,000 modules shipped

Single layer HDI Flex

200 µm

Transducer

ASIC Die

Flip Chip Bumps

EI Proprietary
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Low Level Gamma Photon Detector Module

9 layer HyperBGA PTFE Substrate

ÅBottom side CZT Crystal

ÅPassives on mini card

ÅS. Steel Stiffener

ÅTop side Wirebonded ASIC

Å50 micron UV laser drilled vias

Å25 micron trace

Å33 micron space

Substrate Top
Substrate Bottom

ASIC 

site

Hyper Substrate X-Section

CZT 

site
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HyperBGA®CoreEZ®

Epoxy Glass Substrate

ÁCost performance

ÁFR4, BT, Polyimide

ÁMechanically drilled holes

Á75 micron trace

Á75 micron spaces

ÁFlip chip, Wirebond, SMT

ÁRadiation Hard Capable

Microelectronics 

Packaging 

High Density 

Interconnect

üPTFE Substrate

ÁHigh Bandwidth/RF 

ÁParticle filled material

ÁCoreless

ÁLaser Drilled Vias

ÁFusion Bonding

Á25 micron trace

Á33 micron space

ÁFlip chip, Wirebond, SMT

ÁRadiation Tolerant

Standard

üThin Core Build Up  

ÁCost performance

ÁParticle filled epoxy

ÁThin core (coreless)

ÁLaser drilled core

ÁLaser drilled build up

Á25 micron trace

Á25 micron space

ÁBuried resistors

ÁFlip chip, Wirebond, SMT

ÁRadiation Hard Capable

9LΩǎ aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎ tŀŎƪŀƎƛƴƎ aŜƴǳ

*LCP now available
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9LΩǎ {ǳōǎǘǊŀǘŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ
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2011 Product Attribute Comparisons

Attribute Standard

(Epoxy Glass or 

Polyimide)

HDI: CoreEZ®

(Particle Filled 

Epoxy)

HDI: LCP
(liquid crystal 

polymer)

HDI: Hyper®

(PTFE)

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 

diameter

400 microns 100 microns 110 microns 110 microns

Surface finish E-less Ni / I Au, 

ENEPIG

Same Same Same

Solder mask yes yes yes no

Thickness <1mm .4 - .7mm .5mm .5mm

Layers 10 12 4, 6 in 1st article 11
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2011 Product Attribute Comparisons

Attribute Standard

(Epoxy Glass or 

Polyimide)

HDI: CoreEZ®

(Particle Filled 

Epoxy)

HDI: LCP
(liquid crystal 

polymer)

HDI: Hyper®

(PTFE)

PCB Attach Pin Grid, BGA, LGA, 

Custom

Pin Grid, BGA, LGA, 

Custom

Pin Grid, BGA, LGA, 

Custom

Pin Grid, BGA, 

LGA, Custom

Die attach Wirebondable, Flip 

Chip <14mm, SMT

Wirebondable, Flip Chip 

<14mm, SMT

Wirebondable, Flip 

Chip <14mm, SMT

Wirebondable, Flip 

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 

reliability (-55 to 125 C)

1000 cycles 1000 cycles 1000 cycles 1000 cycles

FC Board level reliability (0 

to 100 C)

2,000 cycles 5,000 cycles In testing 10,000 cycles

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

Er 4.1 3.7 2.9 2.7

Loss Tan .011 .016 .0025 .003



Revised 020210
Page 26

HyperBGA®Overview
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Fusion Bonded PTFE Current Product Offering

ωAvailability

ςSingle Chip / Multichip

ω17 to 55mm body size (JEDEC standard)

ςSystem In Package

ωCustom body sizes and shapes

ςFlex

ωCustom body sizes and shapes

ωCurrent Description

ς3, 5, 7, 9 or 11 layer

ς50 µm UV Laser Vias and 50um Laser through Via 

ςCIC Central Core for modules, not needed for flex

ς50 & 100 µm dielectric thicknesses

ς150 µm die pad pitch capable

ςBGA grid from .5 to 1.27 mm

ςLW/LS 25um/33um 
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Typical HyperBGA: 9 Layer Cross Section

Non soldermask 

defined pad

40 micron thick APPE

outer dielectric

Er = 3.2

35 micron thick PTFE

Dielectric, Er = 2.7

Chip

Bump Underfill

50 micron thick PTFE

Dielectric, Er = 2.7

microvia

12 thick Cu

6 Cu/38 Invar/6 Cu

Ground plane  

15 thick Cu, 

redistribution

15 thick Cu, 

redistribution

BGA Pad

12 thick Cu, 

50m dia. through via 

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

STRESS CONDITIONS DURATION

Shipping Vibration
2-200 Hz

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

STRESS CONDITIONS DURATION

Vibration

(JEDEC B103)

20G

20-2000-20 Hz

4x

4 min sweep / 3 axes

Shock

(JEDEC B104)

1500G

0.5 ms
5 shocks / 6 axes

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

Vibration / Shock Card
1 G (vib)

100G (shock)
Pass

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

HyperBGA® Shock and Vib Testing: No Fails
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CoreEZ®Overview
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Current Product Offering

ωAvailability
ςSingle Chip
ω17 to 55mm body size (JEDEC standard)

ςSystem In Package
ωCustom body size and shapes

ςWith or without stiffener (Cu or SS)

ωCurrent Description
ς4 layer, thin core (200 µm)
ς50 µm UV laser drilled vias
ς199 µm core pitch
ςUp to 4 buildup layers
ωTypical Cross sections:  1-4-1, 2-4-2, 3-4-3, 4-4-4

ςStacked buildup vias
ς35 & 50 µm buildup thickness
ς150 µm die pad pitch capable
ςBGA grid from .5 to 1.27 mm
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Typical CoreEZ®10 Layer Cross-Section

GND / TOP

S1

PWR / GND

S2

PWR / GND

PWR / GND

S3

S4

PWR / GND

GND / BOT

Soldermask

PSR4000

15 µm thick

Build-up layer 1

Build-up layer 2

Build-up layer 3

Driclad, 35/50 µm

thick

Build-up Cu 1

Build-up Cu 2

Build-up Cu 3

12 µm thick

Inner core

135 µm thick

Epoxy/P-Aramid

Outer core

Dielectric, Driclad

35/50 µm thick

Core Cu

12 µm thick

Cu-filled stacked microvias

Å 3-4-3 Stack up (10 copper layers)

Å Substrate thickness 0.7 mm

Flip Chip Bumps
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Standard Build-up 3-2-3CoreEZ® 2-4-2

8 Layer X-Section Comparison

ÅBoth packages use 50um blind vias

ÅCoreEZ
®

core vias are 4x smaller

ÅEnhanced high speed electrical performance

Photographs are at 

same magnification
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HDI With High Core Via Density

ωDense Package Interconnect

ςDense Core Via Pitch

ωDual Side Component Mounting

ωFine Line Width and Spacing

ωEnhanced Z-axis connectivity

Thin Core, SiP 50 um via

Standard Build-Up   500 um via
~9X Core Via Density
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CoreEZ®Typical X-Sections

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

Å1-4-1 = 2 full stripline signal planes, 4 pwr/gnd

Å2-4-2 = 4 dual stripline signal planes, 4 pwr/gnd

Å3-4-3 = 4 full stripline signal planes, 6 power/gnd

Å4-4-4 = 4 full stripline signal planes, 8 pwr/gnd 

4 ï4 - 4
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Embedded Passives in CoreEZ®

Å Resistors

ï Thin film resistor material

ÅTicer TCR®

Å10 - 250 ohms per square

ï Resistor values from 5 ohm to 
50 Kohm

ï Resistor tolerances from 2 ï
20%
Å Laser trimming 2 ï5%

ï Typical resistor areas

Å0.2 ï15 mm2

ï Block or Serpentine designs

Eight layer core 285 nF / in2
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New Substrate Technology

Liquid Crystal Polymer (LCP)
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Why LCP?

ü Is άƴŜŀǊέ ƘŜǊƳŜǘƛŎ
üLow moisture absorption: 0.04% 

üHalogen Free (lead free is being evaluated)

üSimilar in electrical performanceto PTFE
üLow Loss

üDk = 2.9

üDf = 0.0025 

üLightweight
ü1.4gm/cm3

üThermoplastic

üThin and thick layer combinations in cross sections
ü25um, 50 um and 100 um thickness

üCapable of Radiation Hardenedapplications

üRogers ULTRALAM 3850, 3908

üNippon Steel Espanex L
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9LΩǎ Dƻŀƭ ǿƛǘƘ [/t

ωOffer LCP as a new package

ωaǳƭǘƛƭŀȅŜǊΣ ŀǘ ƭŜŀǎǘ у ƭŀȅŜǊǎ ōȅ ¸9 Ψ11

ω4 layer is currently available

ω6 layer is available for prototypes

ωFully coreless designs

ωHigh density laser vias

ωHigh density wiring

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

ωHyperBGA® or CoreEZ® cross sections

ωSame assembly capacities as current packages
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4-Layer LCP x-sections:

50 um LCP

100 um LCP

100 um LCP

50 um

50 um

50 um

Å50 micron laser thru vias

Å50 micron buried vias

Å50 micron thick LCP

Å100 micron thick LCP

Å37.5 micron LW & Space

ÅStaggered Blind Vias

ÅRogers Ultralam 3850, 3908
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LCP Design Points

ωPTHs 
ςDiameters
ωLarger = longer life

ςDielectric thickness
ωThinner = longer PTH life

ς2 mil PTH life is 3X longer for 6 mil x-section vs10 mil thickness

ωFailure mode is rim / knee cracks

ςOverall
ω1:1 Ratio  PTH Diameter to LCP thickness 

ωBlind Vias
ςRatio of 1:1 or better needed for reliable plating

ςReliability testing started in Q409
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Conclusions

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

ωCustomers realize:

ςUp to 30X size/volume reductions

ςTypically 90% weight reductions

ςSupply chain reduction through turn key from design to 
test

ςPrototyping to production  



Revised 020210
Page 43

Mange takk til dere alle


