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DDI Technology Roadmap

 ‘DDi Standard’

DDi’s current everyday capability with no premium.

DDi’s current everyday capability with a small premium

« ‘DDIi Engineering’ = DDi has experience with and can fabricate
on request with a significant premium; contact DDi engineering to
discuss your requirements

« ‘DDi Development’ = Process development in-process based
on customer demand and collaboration

-~
Use or disclosure of information contained on this page is subject to the gp]

restriction on page 2 of this document



PCB Technology Roadmap

Standard Advanced Engineering Development

External Trace 0.003" 0.002"

External Space 0.003" 0.002"

Trace & Space Internal Trace 0.003" 0.002"

Internal Space 0.003" 0.002"

: : : Drill Diameter 0.008" 0.004"

pilliee! Vi Sl Pad Diameter - 0.016" 0.004"
0.006" drill 6.5:1 14:1

0.008" drill 10:1 16:1

Aspect Ratio 0.010" drill 12:1 18:1
0.012" drill 14:1 20:1

0.0135" drill 16:1 24:1

Via Diameter 0.004" 0.004"

Microvia Pad Diamater 0.008" 0.007"
Aspect Ratio 0.8:1 1:1

2012

2011 2011 2011 2011
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PCB Technology Roadmap

Standard Advanced Engineering Development
# Microvia layers 2+2 3+3 4+4 >7+7
Microvia Stack-up Buried Sub Yes Yes
Stacked MicroVias Yes Yes
: : : Low loss Epoxy Film Lased
Microvia Materials > o
_ g - Polyimide & BT - BUM
: Layer Count 26 to 44 >60
Attributes .
_ Thickness - Up to 0.300" - >0.400"
High Speed LCP
Laminate Materials > Low Loss Film Based
g BT & Polyimide Non-Reinforced
Stablcor
2012
2011 2011 2011 2011
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PCB Technology Roadmap

Standard Advanced Engineering Development
Buried Resistors Embedded
Embedded Passives > FaradFlex™ Active/Passive
Dupont™ HK-04 Devices

E-Less Gold ENEPIG
Surface Finishes - Multiple Neutral Eless Au
Ormecon
Registration <0.001"
Solder Mask Min opening _ 0.004"

\IERSIV[O=Tom=IF-I(2 Min Drilled hole 0.010" 0.008"
0V 2N IR EU=II Aspect ratio 10:1 10:1
Non-CVFE = Non-CVF & CVF Copper CVF
Non-Conductive Via Fill 2012
2011 2011 2011 2011
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Current Process Highlights

Laser Direct Imaging for improved feature size capability & registration
Reverse Pulse Plating System, current capability up to 20:1 aspect ratio
FLAT-WRAP™ Technology (wrap plating solution)

Process verification and reliability studies of High Aspect Ratio
Interconnects with Interconnect Stress Test (IST systems)

Enhanced registration of higher layer count PCBs with the use of vision
based tooling systems

Via-in-Pad (Mechanical & Laser drilled microvias)
Stacked MicroVias (SMV®); with solid plated microvias
Laser drilling with UV, UV/CO2, CO2 platforms
Comprehensive metallurgical lab analysis

Controlled impedance tolerance to £ 5%

Flying probe TDR testing (in-board test capability)
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PCB Technology Roadmap

Planned Process Improvements

e« Increase Plating Aspect Ratio to >20:1

e Reduce Controlled Impedance Tolerance to <+ 5%

o Introduction of advanced plating and photo lithography process

« Advanced tooling systems to enable improved registration capability
« Continual addition of New Advanced Materials

« Continuous evaluation of New Materials for Lead Free Assembly
(245°C - 288° C)
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DDI Enabling Technology

Laser Drilling Microvia Technology
Laser Direct Imaging for HDI
Stacked MicroVias (SMV®) — Solid Copper Plate
Reverse Pulse Plating — High Aspect Ratio
FLAT-WRAP™ Technology (wrap plating solution)
Flying Probe TDR for Impedance Testing
Embedded Passives (Capacitance & Resistance)
Green Materials (Halogen & Lead Free)

Hybrid Material Construction (PTFE & FR4)
Thermal Management — Copper Core/STABLCOR®
NextGen Technology (NextGen-SMV®, HDI-Link™, Sub-Link™)
Solid Copper Via (ThermalVia™)
Deep Blind Vias (DpBV™)

Deep Microvias (DpMV ™)

Deep Stacked Microvias (DpSMV®)

Orbotech LDI

Paragon 8800

Embedded Heater Circuits (EHC™) -
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DDI Technology Roadmap for

Semiconductor Testing

Automated Test Equipment (ATE)
Burn-In-Boards (BIB)



Automated Test Equipment (ATE)

Burn-In-Boards (BIB)

This market requires special equipment and processing expertise
In the following areas:

— Material movement and layer to layer registration

— Lamination process controls

— High aspect ratio drilling and positional accuracy

— High aspect ratio electroless and electrolytic copper
plating

— Very tight hole to copper tolerances
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Multiple Levels of Semiconductor Testing

1. Probe Cards Wafer Level Testing

2. THB Boards Package Level Testing

3. ATE Boards
New Market

Opportunities ﬁ,\
4. Burn-in Boards

4
X
'k. >

5. System Boards

Use or disclosure of information contained on this page is subject to the
restriction on page 2 of this document


http://rds.yahoo.com/_ylt=A0S020unlclJsp0AFAyJzbkF;_ylu=X3oDMTByc21vMjBrBHBvcwMxMwRzZWMDc3IEdnRpZANJMTA4XzEyOQ--/SIG=1h6tljdgn/EXP=1238034215/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p=LOAD+board+PICS&fr=yfp-t-501&ei=utf-8&x=wrt&y=Search&w=150&h=150&imgurl=www.spirox.com/products/load-board.jpg&rurl=http://www.spirox.com/products_test_accessories.html&size=13.4kB&name=load-board.jpg&p=LOAD+board+PICS&type=JPG&oid=785f3ca516ca1ad2&no=13&tt=27,706&sigr=11kl4v4oj&sigi=116280g1n&sigb=1339c4866
http://rds.yahoo.com/_ylt=A0S020nblclJFtMAThKJzbkF;_ylu=X3oDMTBxYzl1cWlkBHBvcwMxBHNlYwNzcgR2dGlkA0kxMDhfMTI5/SIG=1iioibq26/EXP=1238034267/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?_adv_prop=image&fr=yfp-t-501&va=hast+board&sz=all&w=346&h=199&imgurl=www.loranger.com/loranger_edc2/html/images/hastboard_small.jpg&rurl=http://www.loranger.com/loranger_edc2/html/index.php?page=hast_boards&size=15.3kB&name=hastboard_small.jpg&p=hast+board&type=JPG&oid=89effe7d8e0c8bc8&no=1&tt=3,396&sigr=125nfvg7p&sigi=11up3f0d9&sigb=12u88fdhb
http://rds.yahoo.com/_ylt=A0S0207.jclJdYEB2R6JzbkF;_ylu=X3oDMTBxYzl1cWlkBHBvcwMxBHNlYwNzcgR2dGlkA0kxMDhfMTI5/SIG=1hqp1ndck/EXP=1238032254/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?_adv_prop=image&fr=yfp-t-501&va=burn-in+board&sz=all&w=210&h=200&imgurl=www.stk-net.co.jp/english/semi-equip/image/burnin-board.jpg&rurl=http://www.stk-net.co.jp/english/semi-equip/burnin.html&size=18.4kB&name=burnin-board.jpg&p=burn-in+board&type=JPG&oid=272692a1e2588c9e&no=1&tt=409&sigr=11nlfom4c&sigi=11rf3j4rn&sigb=131aguvj6
http://rds.yahoo.com/_ylt=A0oGkwxYlslJiTwAxPhXNyoA;_ylu=X3oDMTBzbDlwNDdqBHNlYwNzYwRjb2xvA3NrMQR2dGlkA0gxODhfOTU-/SIG=1njvb46dq/EXP=1238034392/**http:/images.search.yahoo.com/images/view?back=http://search.yahoo.com/search?ei=UTF-8&p=MOTHER+BOARD+PICS&w=568&h=425&imgurl=www.techstore.ie/Catalogue/Catagories/PC-Components/motherboard/pc-motherboard.gif&size=102.8kB&name=pc-motherboard.gif&rcurl=http://www.techstore.ie/Catalogue/Catagories/PC-Components/Motherboards/PC-Mother-Boards.htm&rurl=http://www.techstore.ie/Catalogue/Catagories/PC-Components/Motherboards/PC-Mother-Boards.htm&p=mother+board&type=gif&no=1&tt=86,614&oid=96ef9116abc6ac82&tit=pc-motherboard.gif&sigr=12sdnk5di&sigi=12ignlpvh&sigb=11ral4tke

ATE / BIB Technology Roadmap

« ‘DDI Standard'
DDi’s current everyday capability with no premium.

= DDi’s current everyday capability
with a small premium

« ‘DDI Engineering' = product DDi has experience with
and can build on request with a significant premium
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ATE / BIB Technology Roadmap

Standard Advanced Engineering
Layer Count - 32to 40
External Trace 0.0025"
External Space 0.0025"
Trace & Space Internal Trace 0.0025"
Internal Space 0.0025"
: : . Drill Diameter 0.006"
0.004" drill
Aspect Ratio 0.006" drill 32:1
0.008" drill 32:1
: 0.200"
PCB Thickness - 0.250"
2011 2011 2011 - 2012
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ATE / BIB Technology Roadmap

Standard Advanced Engineering

Min Quter 3/8 0z

Copper Weights Min Inner 3/8 0z
Max Inner 20z
Max Outer 3&4o0z

N4000-13 EP
Materials N4000-13EP SI
Polyimide

Panel Sizes

2011 2011 - 2012
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ATE / BIB Technology Roadmap

Standard Advanced Engineering

FaradFlex™

Embedded Passives Dupont HK04

E-Less Gold

Surface Finishes ENEIPIG
Multiple

Finishes

Solder Mask Clearance +/- 0.002"
Solder Mask Opening 0.006"

Via Fill/Cap Plate
Non-CVF = Non-Conductive Via Fill 0.006"

CVF = Conductive Via Fill Non-CVF & CVF

2011 2011 2011 - 2012
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ATE / BIB Technology Roadmap

Standard Advanced Engineering
0.006"

Drill-to-Copper _— >
Min A/R
Tangency

[ oo25" | o.010
—— [o02s" | o010
— [[#£0005" | +- 0.004"
Edge of hole barrel : - 0.020"
to PCB Edge
— [[0.004"min | 0.003" min

2011 2011 2011 - 2012
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ATE / BIB Technology Roadmap

Standard Advanced Engineerin
aind Mechanical Vias 0 ooe | ocor [PGG0ERN
Buried Mechanical Vias —— [ 0.006” | 0.005” |00
Laser Drilled Microvias _— _ 0.005” _
Mechanical Depth Drilled Vias SE— _ 0.75:1 _
Back Drill — [ Yes ] Yes [N
Back Drill Depth Tolerance _— _ +/- 0.003" _
Stacked Microvias — [am ] 2+23+3 [
Copper Filled Microvias —_— _ Yes _
Non Conductive Vais Fill Yes
Impedance Control —— [ #r10% |  +-8% [ESOONN
Sequential Lamination _— _ Yes _
2011 2011 2011 - 2012 -
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Building Tomorrow's Technology.... Today
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