INDUSTRY NEWS

Mirror

Semiconductorm™

Dr. Gerald K. “Skip” Fehr has joined the Tech-
nical Advisory Board of Mirror Semiconductor
Inc. page 14

//I ASAT"

PEAK PERFORMANCE

ASAT Holdings Limited has announced the
appointment of Gabby Ang as vice president
of North American sales. page 14

Gel-Pak has announced the launch of its new
web-based Product Selection Wizard (PSW),
an interactive program that uses a series of tar-
geted questions to recommend the ideal Gel-
Pak carrier based on each customer’s detailed
application. page 18

v Kulicke & Soffa
% Industries Inc

Kulicke & Soffa has introduced the new Max-
Soft™ copper bonding wire engineered for a
variety of discrete and IC applications. This
new copper wire has unique physical proper-
ties that reduce IC bond pad stress and signifi-
cantly improve 2nd bond strengths. page 19

TESSERA

Tessera Technologies, Inc. has announced the
MicroPILR™ Interconnect platform, a highly
innovative technology family that is designed
to revolutionize the interconnect within semi-
conductor packages, substrates, Printed Circuit
Boards (PCBs) and other electronic compo-
nents. page 19

SEMICON'

SEMICON West returns to Moscone Center in
San Francisco July 16 though 20 . page 7

www.meptec.org

2nd Annual

Medical Electronics
Symposium

Growth Opportumtles for the Microelectronics Industry

e

One Day Te echmcal S) ymposium
Coming to Tei empe, AZ September 25th page 4

MEMBER COMPANY PROFILE

Pac TEL

Pac Tech Asia Sdn. Bhd., a wholly owned
subsidiary of Pac Tech GmbH, purchased
its new 53,500 square foot contract wafer
bumping facility in Penang, Malaysia in
December 2006. 40,000 square feet of the
facility floor space will be dedicated to
manufacturing, much of it in a clean room
environment. When completed, the facility
will be equipped with the latest generation
of equipment aimed at supporting semi-
conductor market requirements for low-
cost wafer bumping and backend pro-
cessing. page 21

ince its founding, Pac Tech
has received more then
50 patents for products
developed in areas relating
to semiconductor interconnection,
including wafer bumping, flip-chip,
chip-scale packaging and laser
bonding technologies. Pac Tech has
also formed alliances with compa-
nies in the U.S., Europe and Asia
for licensing, equipment sales, and
contract wafer bumping services.

Semiconductor equipment bookings increase
12% over March 2007 level. page 20
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Innovation

Finding new ways to solve problems —whether it's new
obstacles that arise or the usual process challenges—
we're here to offer a unique combination of strengths.

Recent example: our award-winning printable phase change material.
Honeywell’s ongoing research and development in chemistry, metallurgy,
o and the processes that bring them together—from our new packaging
R&D facility in Spokane, Washington, to our technology center in Shanghai, China—ensure that
wherever challenges arise, we'll continue to create solutions that solve them. And as a partner to
most of the top semiconductor houses worldwide, our technology portfolio is consistently at the
forefront of invention, empowering the global leaders of innovation. Honeywell Electronic Materials—

helping the manufacturers of today navigate the future.

Honeywell

Contact Honeywell for solutions to your puzzle...
visit www.honeywell.com/sm/em or call 1-408-962-2000.

© 2007 Honeywell International Inc. All rights reserved.
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Council Update

t’s hard to believe summer is upon us again,

and in our industry that means time for

SEMICON West, when thousands in the

industry converge on Northern California to

see the latest and greatest technology in the
semiconductor industry. This year is the third since
SEMI moved the entire show to San Francisco,
integrating the Final Manufacturing segment of
the show into the rest of the event, and it seems as
if most of the kinks have been worked out. We’re
pleased this year to again be a part of SEMI-
CON West as a technical partner contributing to
their TechXPOT (pronounced “Tech Spot”). The
Advanced Packaging Trends and MEMS ses-
sion will be held on Tuesday, July 17 from 10:30
am to 1:00 pm, in the Test, Assembly and Packag-
ing hall, right on the show floor. Several presenters
from past MEPTEC technical symposiums will
be speaking. We hope you’ll take some time to
stop in to listen to these informative presentations.

Our next event will take place on Tuesday,
September 25 and once again we’ll be holding it
on the Tempe campus of Arizona State Univer-
sity, in the beautiful Old Main building. The event,
called “2nd Annual MEPTEC Medical Electron-
ics — Growth Opportunities for the Microelec-
tronics Industry” will be co-sponsored by ASU
and the MacroTechnology Works. The event
will cover business and technology overviews,
medical microelectronics packaging, impact of
the enabling technologies, and medical electronic
product applications. See page 4 for further infor-
mation.

We also offer a follow-up of our most recent
symposium, the “5th Annual MEPTEC MEMS
Symposium: MEMS in the Mainstream: $50 Bil-
lion and Growing” which was held on May
16-17. Debra Vogler, Senior Technical Edi-
tor of Solid State Technology and WaferNews,
attended the event and provided this summary
for us. Debra focuses on one specific topic pre-
sented at the event, and a very critical aspect of the
exploding MEMS industry: the need for world-
class pure MEMS foundries. The topic, presented
by MEPTEC MEMS event committee member
Janusz Bryzek, CTO and Chairman of LV Sen-
sors, Inc., is going to be one which MEPTEC will
be exploring in more depth in the future. The event
also included an academic session where we heard
about some of the leading-edge research in MEMS
technology. CDs of the proceedings are available
on the MEPTEC website at www.meptec.org.

One of the feature articles this issue is con-

tributed by MEPTEC member company Bridge
Semiconductor Corporation on “Frame Level
Packaging: Performance Gain with Less Pain”.
Dr. Charles Lin and Jerry Tan describe in depth
an innovative technology called Frame Level
Packaging, which uses a copper frame as the
platform to manufacture advanced packages, with
enhanced performance. See page 25 for this very
thorough and informative piece.

Our other feature article is from Ed Pausa, a
former semiconductor executive and a real veteran
— more than 40 years of industry experience. He
is a now a Director at PricewaterhouseCoopers
Technology Center. Ed takes a look at “Under-
standing China’s Impact on the Semiconductor
Industry” which is a summary of PWC’s 2006
report of the same name. Ed discusses trends on
packaging and testing, IC manufacturing, and
challenges and opportunities in China. Ed has
presented the China updates for the last couple of
years for MEPTEC; we look forward to the 2007
report. See his article on page 29.

Our Editorial this issue is contributed by new
MEPTEC Advisory Board member, and frequent
speaker at various MEPTEC symposiums, Rich
Rice of ASE (U.S.) Inc. In his commentary on
“Can Package Substrate Technologies Continue
to Bridge the Gap?”, Rich addresses that topic,
as well as many other questions he hears from
his customers — queries he feels that are very
straightforward, but not so simple to answer. Rich
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and fellow MEPTEC advisory board mem-
ber Joel Camarda of Sipex will be chair-
ing MEPTEC’s Q4 technical symposium in
November called “Substrates: The Founda-
tion Packaging”. Stay tuned for more details
on that event, and make sure to read Rich’s
thought-provoking piece on page 38.

Our Industry Analysis coverage this
issue is contributed by Morry Marshall of
Semico. “Choosing the Right Semiconduc-
tor Packaging Partner” (page 8) takes a
look at how critical it is for a semiconductor
manufacturer to choose the right packaging
subcontractor. Morry looks at comparing
the five year forecast from 2006-2011 for
shipments of advanced IC packages vs. ship-
ments of mature IC packages, and explains in
depth the trends that will evolve. Morry is a
frequent contributor to MEPTEC, in both our
newsletter and speaking at our events. We’d
like to thank him for his continued support.

Our Member Company Profile this issue
is from long-time MEPTEC Corporate
member and supporter, Pac Tech Packag-
ing Technologies. Pac Tech, among many
other things, is a world leader in providing
advanced wafer bumping, packaging and
solder-ball placement equipment. Their qual-
ity policy sums it up; in part, their primary
objective is “the complete understanding of
all customer requirements in accordance to
the company philosophy of being a supplier
of highly specialized innovative services for
the forward looking IC packaging technol-
ogy market”. Read their story on page 21.

Our University Profile this issue is straight
from the heartland — Ames, Iowa. We’d like
to thank MEPTEC Advisory Board member
Skip Fehr for putting us in touch with his
alma mater, Iowa State University (ISU).
We all tend to assume that the semiconduc-
tor industry is very Silicon Valley centric,
but the profiles of the various universities
nationwide and even globally that MEPTEC
has done over the past years prove that tech-
nology R&D is much more wide spread. The
research being done in the Materials Science
and Engineering department at ISU is very
cutting edge and is specifically relevant to
the semiconductor packaging industry. One
of the most intriguing things about ISU is
that they have the highest resolution virtual
reality visualization chamber in the world...
see the rest of their story on page 11.

We’d like to thank all of our contributors
for making this a great issue. If you’re read-
ing our publication for the first time at the
Semicon West show, or another of the many
events where we’ll be distributing this issue,
we hope you enjoy it.

Thanks for joining us! *

www.meptec.org
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Engineered Solders:

B Precise chemistries and
physical properties

B Lab-tested and field-proven
B Reliable performance and excellent technical service

Products and Applications:
B Pure indium for low temperature sealing

B Indium alloys for step soldering and
thermal interfacing

B AuSn alloys for fluxless die-attach and
hermetic packaging

www.esolders.com esolders@indium.com
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& RAMADA

SILICON VALLEY

¢ Free Wireless Internet Access

* 176 Spacious Guest Rooms

¢ Full Service Restaurant

¢ In Room Coffee Makers,
Refrigerators, Hairdryers, Irons
and Ironing Boards, AM/FM
Clock Radios and Digital Safes

¢ On Demand Movies

¢ Voice Mail

¢ Heated Outdoor Pool and Jacuzzi

* Banquet/Meeting Space for 250

* Japanese Tatami Rooms

* Minutes from Light Rail, Santa Clara
Convention Center and Paramount’s
Great America

* 24 Hour San Jose Airport Transportation

* Special Group Rates and Packages

The only full services Ramada in Silicon Valley

408-245-5330

1217 WILDWOOD AVENUE  SUNNY VALE, CA 94089
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Event Follow-up

Prescription for Pure-Play
MEMS Foundries Outlined
at MEPTEC Event

Debra Vogler, Senior Technical Editor

Solid State Technology / WaferNews

eeking to accelerate the growth of
the MEMS device market, CTO
and chairman of LV Sensors Inc.
(LVSI), Janusz Bryzek, called for
the formation of a world-class
pure MEMS foundry business with custom-
izable standard unit processes at the recent
MEPTEC conference May 16 and 17 in San
Jose, California. These unit processes, char-
acterized and modeled over a broad range of
settings, would be enabled by state-of-the-
art high-volume processing equipment with
first pass process yields similar to what is
achievable in CMOS manufacturing.

That such standardization would shorten
the current development cycle time and
speed time-to-market is apparent given
that custom processes represent ~100% of
the commercial MEMS market, Bryzek
observed. He cited Sandia and MemsCap/
MCNC as being among the few that have
standardized MEMS processes. But pur-
suing standardized processes would also
restrict device designers — a familiar lament
heard even by designers of bleeding edge
advanced CMOS logic and memory devic-
es. Bryzek pointed out to the conference
attendees that venture capitalists are already
pushing for start-ups to go fabless. Fur-
thermore, he added that many of the objec-
tions being raised for MEMS standardized
processes were the same ones heard in the
CMOS sector before the rise of the fabless
model.

However, accomplishing Bryzek’s goal,
at least for newer MEMS devices, will
require overcoming significant process IP
protection. Competitors who hold key IP
portfolios view the status quo as a way to
ensure higher barriers to entry and standard-
ization would challenge their leverage he
said. And while the IC industry continues
to push the envelope with respect to manu-
facturing in China (with Intel seeking a new
300mm fab, backend facility expansions
from Micron, Qimonda, and NXP/ASE,
and even Silicon Valley VC stalwart Kleiner
Perkins Caufield & Byers extending roots),
Bryzek told the audience that the coun-
try’s lax enforcement of IP protection is an

6 MEPTEC Report / Q2 2007

impediment to the establishment of MEMS
foundries there.

Reviewing the market potential for
MEMS, Bryzek cited market projections
from Yole Développement (see table), but
added that his own estimate places the 2005
MEMS device market at $8 billion with
growth at 17%/yr, but that’s because Yole
classifies some MEMS-based devices as
systems.

GLOBAL MEMS MARKET, 2005-2010

2005 2010 CAGR
(US$B) (US $B) (%lyear)
Systems 438.0 95.0 15
Devices 5.2 9.9 13
Equipment 0.6 0.9 6
Materials 0.4 0.8 15

WaferNews Source: Global MEMS/Microsystems Markets and
Opportunities, Yole Développement.

Realizing a viable MEMS foundry busi-
ness model, according to Bryzek, must
include a number of elements:

* A focus on 200mm fab equipment, along
with building on CMOS processes;

* Training programs to teach new custom-
ers how to design devices in standard pro-

cesses that are already offered;

* MEMS device reference cells using pub-
lic domain MEMS 1P;

* Modeling tools that enable the prediction
of yield/performance with customized set-
tings; and

* A standardized set of programmable
MEMS unit processes in concert with cus-
tomers.

One conference attendee, Henry Klim,
executive director of the Bennington Micro-
technology Center, characterized Bryzek’s
suggestions as providing the “activation
energy” required to promote a change.
“Historically, it was thought that MEMS
fabrication was simply based on using exist-
ing semiconductor foundry infrastructure,

A SPECIAL DAY AND A HALF TEC|

5th Annual

MEPTEC
MEMS Symposium

MEMS in-the Mainstream:
$50 Billion and-Growing

SAN JOSE - CALIFORNIA

-«%i516 07

because foundries saw MEMS as a way
to provide “filler” in lines operating below
maximum capacity,” Klim told Wafer-
NEWS. With the exception of pressure
sensors and, to an extent, accelerometers,
“It became clear that this was not the case,
and we began to see a noticeable slowdown
in product commercialization.” Klim called
Bryzek’s analysis a compelling argument
for foundries to being investing in pure-play
MEMS lines. L 4

MEPTEC conference speaker Benedetto Vigna,
GM of STMicroelectronics’ MEMS product divi-
sion, told WaferNEWS that the company’s objec-
tive of becoming the leader in MEMS motion
sensors for the consumer market will be its
entry point into the automotive MEMS mar-
ket. Already a manufacturer of ICs for games,
laptops, and mobile phones, as well as automo-
tive applications, Vigna said that the company
will leverage its manufacturing capabilities and
suppliers to achieve the goal. “We are riding
the wave of the consumerization of the MEMS
market,” said Vigna.

A big part of this “wave riding” is the
company’s state-of-the-art 200mm MEMS pro-
duction line in Agrate Brianza (near Milan),
Italy, which was inaugurated in Nov. 2006. The
company invested ~$40 million to transform the
former 150mm facility into a dedicated 200mm
MEMS production line. ST says it has already
started pilot production of its first-generation
MEMS gyroscopes, and has agreed to incorpo-
rate SAES Getters’ PageWafer getter thin-film
technology in next-generation MEMS gyros,
with an expected volume ramp sometime in
1H08.

The company’s success in MEMS manu-
facturing is evident in Wicht Technologie Con-
sulting’s (WTC) rankings of the top 30 MEMS
manufacturers in 2006 by revenue, presented
by conference speaker, Janusz Bryzek, CTO and
chairman of LV Sensors Inc. (LVSI). According
to the WTC ranking, STMicroelectronics took in
US$257 million in 2006, making it No.7 behind
(in ranked order) Tl, HP. Canon, Robert Bosch,
Panasonic, Lexmark, and Seiko Epson. WTC fur-
ther cited STMicroelectronics for its strategic
relationship with HP for the production of print-
head wafers. - D.V.

www.meptec.org



-f,. : ¢
e
+ 4

SEMICON “
s est2007 '

L
¢

SEMICON® West is the premier global event for micro- and nanoelectronics REGISTER NOW
manufacturing. Everything and everyone in the world of semiconductors,
microsystems/MEMS, nanoelectronics, and renewable energy technologies

is here—you should be here too. JULY 16—20 2007

See what’s next—now.

/psemr




'

» Industry Analysis

Choosing the Right Semiconductor
Packaging Partner

Morry Marshall, Partner - Strategic Technologies

Semiconductor Partners LLC

emiconductor vendors need to

consider their requirements very

carefully when choosing a semi-

conductor packaging subcontrac-

tor. Semiconductor packaging
subcontractors can be divided into roughly
three tiers. Companies in all three tiers can
assemble mature packages. First tier com-
panies, however, also have the capability to
assemble advanced packages and to design,
develop and assemble complex, leading-
edge packages. Second tier companies can
assemble advanced packages, but they have
a limited capability for designing and devel-
oping new, leading-edge packages. Third
tier companies concentrate on the assembly
of mature packages.

If price is the most important consider-
ation, continuity of supply is not a critical
issue and a company’s semiconductors are
all in mature packages, then a third tier
subcontractor may be the right choice. If the
capability of assembling mature packages
and advanced packages is the requirement,
then a second tier packaging subcontractor
may be a good choice. If the capability of
assembling mature packages and advanced
packages is needed; but there is also a need
to develop leading-edge packages, then a
first tier supplier is the only choice. Even if
a semiconductor manufacturer doing pack-
aging in-house should consider a strategic
partnership with a first-tier packaging sub-
contractor to develop new packages. The
increasing costs of developing new pack-
ages make that consideration a must.

The costs for designing and bringing to
production a next-generation semiconductor
package type are becoming enormous, run-
ning into tens of millions of dollars. Those
costs are too high for all but three or four
of the largest semiconductor manufactur-
ers. Even those companies need to consider
whether or not they have the engineering
capability or the financial means to design
and develop a next generation package type.
They would most likely be better served by
choosing a partner, a first tier semiconduc-
tor packaging subcontractor who can spread
the costs across many customers, amortiz-
ing the NRE (Non-Recurring Engineering)
charges into the piece price.

The chart shown at right compares the
five-year forecast (2006 to 2011) for ship-
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ments of advanced IC packages versus
shipments of mature IC packages. Discretes
are not included, but optoelectronic devices
and sensors are. For the purposes of this
chart leaded IC packages are defined as
mature IC packages. Non-leaded IC pack-
ages, typically BGA packages, are defined
as advanced packages. There are excep-
tions. Leaded MCU packages are obviously
advanced packages.

From 2006 through 2011 the growth in
advanced IC packages will be more than
double the growth of mature packages. The
CAGR for advanced IC packages for that
time period will be 12.2% while the CAGR
for mature IC packages will be only 5.7%.
The primary reason is that ICs are reaching
higher levels of density and integration, par-
ticularly in consumer products. Higher lev-
els of density or integration lead to higher
pin counts than leaded packages can provide
and so advanced packages are required.

The trend towards higher levels of densi-
ty and integration will continue, eventually
leading to the need for a next-generation
package that will either be able to provide
higher pin counts or provide interconnects
that will lower the number of final I/O pins.
These packages will be expensive and their
development costs will be high. The selec-
tion of a suitable first-tier partner to aid with
the design and development of these next
generation parts will be critical.

There is always an exception to the rule.
Although Freescale Semiconductor is not
one of the top three or four semiconductor
vendors by revenue, Freescale has devel-
oped a package, the RCP (Redistributed
Chip Package), which has the potential to
become the next generation of semicon-
ductor packaging. Although the process is
proprietary, RCPs use standard CMOS pro-
cesses and materials to provide insulating
and wiring redistribution patterns between
stacked layers of ICs. The RCP process
offers the potential to reduce costs for pack-
aging complex ICs and to reduce the I/O pin
count.

Choosing the right semiconductor pack-
aging contractor is critical to a semiconduc-
tor manufacturer’s success. In mature semi-
conductor markets where mature, leaded
packages are used, a third tier subcontractor
may be the best choice. For other compa-
nies, which have a mixture of mature and
advanced packaging needs, a second tier
subcontractor may be the correct choice.
For a company with mostly advanced pack-
ages and the need to develop next gen-
eration packages, a first tier subcontractor
is the only choice, remembering that first
tier packaging subcontractors also assemble
mature packages. In addition, it will pay to
keep an eye open for revolutionary packag-
ing technologies such as the Freescale RCP
process. 2
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Source: Semico Research Corp.

IC Shipments Forecast, Advanced IC Packages versus Mature Packages (units in billions).
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14th Annual International

KGD

Packaging &
Test Workshop

September 9-12,2007

Embassy Suites

Napa, California

featuring tutorials, technical presentations,
supplier exhibits, and networking with die
products practioners from across the industry.

www.napakgd.com
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rom creating new materials to
formulating innovative approach-
es to materials development and
characterization, the Department
of Materials Science and Engi-
neering (MSE) at Iowa State University
demonstrates daily how top-rank engi-
neers can be educated in an environment
of high-level research.

The department’s research and teaching
have a direct impact on the microelectron-
ics packaging industry. Areas of research
focus such as electroceramics, functional
polymeric nanocomposites, and solidifica-
tion and crystal-melt interfaces are just a
few examples of how faculty are pursuing
answers to the most pressing questions in
the microelectronics field.

This research is coupled with teaching
in a way that produces immediate, relevant
results for industry partners. MSE inter-
acts with 30 companies and laboratories to
solve materials problems and develop new
products. These partners leverage MSE’s
faculty expertise, equipment, and students
in a relationship that benefits all parties.

www.meptec.org
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Industries who partner with MSE also
gain access to multidisciplinary resources
and centers at Jowa State, ranging from
the Microelectronics Research Center to
the U.S. Department of Energy’s Ames
Laboratory. The world-class intellectual
and physical resources contributing to
these and other on-campus groups gener-
ate ideas and innovations that find global
application.

Such resources make possible nota-
ble advances in materials development.
The lead-free solder developed by MSE
Adjunct Professor and Ames Laborato-
ry researcher Iver Anderson is quickly
becoming an industry standard. More than
50 companies have signed licensing agree-
ments for the alloy, which was patented in
1996, and interest is peaking in Europe,
where the use of leaded solder in elec-
tronic circuitry is limited by law.

The story of Anderson’s lead-free sol-
der is one of long-term, painstaking mate-
rials development that followed traditional
methodologies based on classical metal-
lurgical training. Anderson was able to

k.
C6 Room

lowa State s six-sidet wirtual reality visualization

lows researchers to visualize
igns |n"three dimensions.

Tin-silver-copper-based solder alloys developed
by Iver Anderson’s research group are replacing
lead-based solders for many electronic joining
operations.

apply his thesis work while formulating
the tin-silver-copper alloy and has spent
the past 10 years refining it to achieve
increased reliability.

A new four-component formulation
that uses zinc now allows the solder to
“form the best possible microstructure at
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the start of its lifetime,” Anderson says.
And yet another “fourth element” is being
tested as Anderson designs an alloy that
works well with high-power electronics.

Lead-based solders cause performance
limitations and environmental problems,
and these factors motivate Anderson’s
solder research. Such factors often drive
materials development and characteriza-
tion, but they become even more compel-
ling as issues of nanoscale manufacturing
raise new challenges.

Iowa State has responded by develop-
ing new methodologies. Materials infor-
matics is a methodology that holds great
promise as the microelectronics industry
surges toward the design limits of existing
materials. Informatics extracts patterns
from vast amounts of data by applying
well-established principles of mathematics
and physics in novel ways. The methodol-
ogy is far more than data mining and is not
merely some software trick—instead, it is
an advanced tool for describing complex
systems, and it may well be the future of
materials science.

MSE Professor Krishna Rajan, with an
extensive background in microelectronics,
is leading the materials informatics effort.
“As you make things smaller, the design
issues become more challenging,” he says.
“Microelectronics is an area where I think
people are now willing to seriously look at
new materials. But we don’t have 20 or 30
years to come up with a solution.”

To address that need, Rajan’s group
at Iowa State, supported by funding from
the Defense Advanced Research Proj-
ects Agency (DARPA), has teamed with
Stanford University and the University
of California-Berkeley to take MEMS
development to a new level. “MEMS are
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being used in sensors and actuators in
more extreme environments,” says Rajan,
“so we can’t make them with the same
materials any more.” The resulting Cen-
ter on Interfacial Engineering for Micro-
electromechanical Systems (CIEMS) is a
premier example of collaborative research.
Through the use of informatics, Iowa
State’s role is to suggest, predict, and iden-
tify new materials for MEMS.

Established and emerging methodolo-
gies both depend on access to advanced
tools and equipment, and three recent
acquisitions make MSE uniquely well
equipped. An atom probe microscope, one
of only four such instruments in American
academic institutions, was dedicated on
May 30 as the centerpiece of the new W.
M. Keck Laboratory for High Throughput
Atom-Scale Analysis.

Just one month earlier, an upgraded
C6 — operated by lowa State’s Virtual

Materials Science and Engineering is housed in
Hoover Hall, a $27 million facility dedicated in
2003 on the lowa State campus.

Reality Applications Center — became the
highest-resolution virtual reality room in
the world. The six-sided, total immersion
room was enhanced by a Hewlett-Packard
computer cluster featuring 96 graphics
processing units, 24 Sony digital projec-
tors, an eight-channel audio system and
ultrasonic motion tracking technology.

The third piece, and one which is capa-
ble of tying all three into a powerful array,
is the IBM BlueGene/L, a 1024 node
supercomputer with 11TB of file storage.
The machine went on line in January 2006
and is already proving itself to be a valu-
able on-campus resource.

Such resources are enhanced by
expanding collaborations with other
major Midwest research universities. This
spring, Iowa State joined the Univer-
sity of Iowa, the University of Minnesota,
and the University of Wisconsin-Madison
to create BOREAS-Net (the Broadband
Optical Research, Education and Sciences
Network). The network will help Rajan,
for example, share the imaging data pro-
duced by the atom probe microscope with
researchers around the world.

With elite faculty, industry partner-
ships, advanced tools, access to on-cam-
pus research groups, and global links to
outside researchers, the Department of
Materials Science at Iowa State is well-
positioned to play a leading role in mate-
rials development and characterization
while mentoring the engineering students
who will produce the next generation of
advances. L 2

The atom probe microscope is capable not only of rendering the atomic structure of samples in three
dimensions, but also of fully characterizing all of the elements comprising the sample, atom by atom.
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Dr. Gerald Fehr
Joins Mirror
Semiconductor’s
Technical Advisory
Board

IRVINE, CA - Dr. Gerald K.
“Skip” Fehr, an internationally
known and respected expert in
semiconductor packaging and
interconnection, has joined the
Technical Advisory Board of
Mirror Semiconductor Inc.

Dr. Fehr, now an industry
consultant in San Jose, brings
many decades of experience in
semiconductor packaging oper-
ations and management to the
Mirror Board. He has served
in the top packaging jobs at
Fairchild Semiconductor, Intel,
LSI Logic and Texas Instru-
ments — all among the largest
and best-known semiconductor
makers in the world.

He was also co-founder of
IPAC, a semiconductor assem-
bly and packaging company in
San Jose, in 1993, where he
was chief technology officer
and vice president. He earned
a doctorate in material science
and engineering from Iowa
State University.

The company, which is
newly incorporated in Califor-
nia, will provide semiconduc-
tor packaging with an exclusive
and recently developed technol-
ogy known as the “Mirrored
Pinout.”

The Mirrored Pinout concept
(patent pending) is based on the
use of packages that are wire
bonded in the clockwise direc-
tion. Traditionally, semiconduc-
tor package pinouts have been
wire bonded counter-clockwise.

Key benefits of this new
packaging method include su-
perior performance over stan-
dard forms of interconnection.
When a semiconductor pack-
age with a “mirrored” pinout
is mounted on a printed circuit
board with a standard package,
the circuit routing may be up
to 80 percent shorter to connect
the two. The result is superior
circuit speed performance.

Primary applications for the
Mirrored Pinout include parallel
data bus circuits, buss buffers,
power management circuits,
power control systems, analog
and logic products.

Because the Mirrored Pin-
out, with its shorter circuit rout-
ing, improves circuit speed, it
will be particularly useful in
microcontrollers, memory con-
trollers, graphics accelerators
and digital signal processing.

The Mirrored Pinout can
be employed with most types
of package formats, including
BGA, LGA QFN, QFP, SOP,
SOT, TSOP and most chip-scale
packages.

Mirror Semiconductor Inc.,
which will produce, sell, and
license the technology by agree-
ment with Liberty University,
Lynchburg, Va., plans to locate
in a facility in Irvine, Calif.

Mirror  Semiconductor’s
President Martin Hart is a three-
decade veteran of the semicon-
ductor industry and is founder
and president of TopLine, Gar-
den Grove, Calif.

Mirror Semiconductor Inc.
maintains a web site at www.
mirrorsemi.com.

ASAT Holdings
Limited Appoints
Semiconductor
Industry Veteran
Gabby Ang

As VP Of North

American Sales

HONG KONG and MILPITAS,
CA — ASAT Holdings Limited
has announced the appointment
of Gabby Ang as vice president
of North American sales, effec-
tive immediately. Mr. Ang will
be based in Milpitas, California,
and report to Joe Martin, execu-
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tive vice president of sales and
marketing of ASAT Holdings.

Mr. Ang brings nearly 30
years of senior level sales expe-
rience in the assembly and test
industry to ASAT Holdings.
From 2004 to 2006, Mr. Ang
served as vice president of sales
for Advanced Semiconductor
Engineering (ASE). He held a
similar position with ASE from
1986 to 1991. Prior to his most
recent employment with ASE,
Mr. Ang served in key sales posi-
tions at Advanced Interconnect
Technologies between 1991 and
2004, most recently as execu-
tive vice president of worldwide
sales. Mr. Ang has also worked
in sales positions with Amkor
and Interlek/Dynamics.

Mr. Ang holds a Master’s in
International Management from
the American Graduate School
of International Management,
and a Bachelor’s of Science in
Mechanical Engineering from
Tri-State University.

For more information, visit
www.asat.com.

Royce Names
Director of Sales

NAPA, CA - Royce Instru-
ments, Inc. has appointed Julie
Adams as Director of Sales.

Julie Adams (previously
Julie Houghten) brings over 15
years of global semiconductor
assembly sales & engineering
experience to Royce Instru-
ments.

Diane Cox, President of
Royce Instruments, cited
Adams’ rich experience in stra-
tegic sales and development
of semiconductor packaging
technologies and manufactur-
ing equipment as critical to this
position.

Adams has held senior engi-
neering positions at Motorola
and Amkor and spent several
years as Director of Worldwide
Sales and Service for RVSI
Vanguard, a manufacturer of
automated BGA ball placement
systems.

Julie Adams can be contact-
ed at jadams@royceinstruments.
com, Office: +1 707 255-9078,
Mobile:+1 707 975-2846.

JCET and JCAP
Establish
North American

Operations

FREMONT, CA - lJiangsu
Changdian Electronics Tech-
nology Co. (JCET) and its
subsidiary, Jiangsu Chang-
dian Advanced Packaging Co.
(JCAP) has announced the
establishment of North America
Operations in Fremont, Cali-
fornia, USA on May 10, 2007.
The new operation is headed
by Dr. Weiping (Bill) Li as the
General Manager and is primar-
ily responsible for the sales and
marketing activities in the North
American market. In this move,
JCET/JCAP is able to provide
timely customer support and
communications with its exist-
ing and new customers.

Founded in 1972, JCET/
JCAP is the leading packaging
service provider in China. The
company has a broad product
portfolio, ranging from wafer
bumping, WL-CSP to lead-
frame packaging and testing.
JCET/JCAP has strong IP posi-
tions in Cu pillar bumping and
FBP (QFN type) packaging.

In the past 5 years, JCET/
JCAP has enjoyed around 30%
CAGR with the 2006 revenue
reaching $240M. JCET/JCAP
has a broad range of custom-
er base with about 50% of its
revenue derived from overseas
markets. The company has re-
gional offices and customer
service across China, United
States, Taiwan and Europe.

For further information,
contact JCET North America
Operations, 41341 Joyce Ave.,
Fremont, CA 94539 USA, Tel.
(510) 573-3612, Fax (510) 573-
3613, email: bli@jcet-us.com,
website: www.jcet-us.com.
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Carnegie

Mellon Alumnus
McWilliams
Establishes
Graduate Student
Fellowship

PITTSBURGH, PA — Carnegie
Mellon University alumnus
Bruce McWilliams, chairman,
president and CEO of Tessera
Technologies; and his wife,
Astrid McWilliams, have given
the Mellon College of Science
(MCS) more than $1 million to
establish an endowed fund for
the Astrid and Bruce McWil-
liams Fellowship in the Mellon
College of Science. The fellow-
ship will support MCS gradu-
ate students conducting lead-
ing-edge research in emerging
fields such as nanotechnology,
biophysics and cosmology.
“Carnegie Mellon is one
of the nation’s top-ranked uni-
versities. As a student there,

I received a scholarship that
enabled me to pursue my sci-
entific studies. Through this
fellowship, Astrid and I hope
to give back to the Mellon Col-
lege of Science and its brightest
minds as they make their mark
on science and the industry,”
McWilliams said.

Since June 1999, McWil-
liams has served as chief exec-
utive officer, president and a
member of the board of direc-
tors of Tessera Technologies.
He was named chairman of
the board in February 2002.
Tessera is a leading provider
of miniaturization technologies
for the electronics industry.

McWilliams earned his
bachelor’s, master’s and doc-
tor’s degrees in physics at Carn-
egie Mellon, and he serves on
the advisory board for the De-
partment of Physics.

The Mellon College of
Science at Carnegie Mellon
includes the departments of
biological sciences, chemis-
try, mathematical sciences and
physics, and serves as home to

a number of interdisciplinary
research centers. MCS faculty
and students collaborate with
other top-ranked Carnegie Mel-
lon programs to advance re-
search and education in emerg-
ing fields including nanotech-
nology, environmental science,
bioimaging, biosensors and
computational biology.

For more information visit
WWWw.tessera.com.

Asymtek Receives
2007 SMT China
VISION Award

CARLSBAD, CA - Asym-
tek has announced that it has
received a 2007 SMT China
VISION Award from SMT
China magazine for its Axiom™
X-1022 high-volume dual-lane
dispensing system. The Vision
Awards recognize the compa-
nies and products that serve
as benchmarks of excellence
within the surface mount indus-
try. Judged by an independent
panel of industry experts,

Asymtek was selected the win-
ner in the dispensing category.
Evaluations were based on the
Axiom system’s overall per-
formance, reliability, economic
merits and ease of use. The
SMT China VISION award
was presented at a ceremony
held during Nepcon Shanghai.

Asymtek’s Axiom X-1022’s
dual-lane configuration increas-
es throughput by 60 to 80 per-
cent over single-lane systems.
The system allows parallel
processing on two lanes for
continuous dispensing, elimi-
nating lost time in non-dispens-
ing activities such as material
flow-out and substrate loading/
unloading. Underfill can flow
out in one lane while underfill
material is jetted in the other. It
lowers cost-of-ownership with-
out adding another full system
to the production line, mini-
mizing manufacturing cost per
square foot.

Visit www.asymtek.com for
more information.
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SIX SIGMA
Solder Column
Technology Used
in CFEsat

MILPITAS, CA - SIX SIGMA
is pleased to announce that it’s
SolderQuik® column grid array
technology has been used to
ruggedize FPGA microcircuits
on-board the Cibola Flight
Experiment Satellite (CFE-
sat). The satellite, which was
launched on March 08, 2007,
is equipped with an experimen-
tal supercomputer that utilizes
columnized FPGAs commonly
known as Column Grid Array
(CGA). The same SIX SIGMA
SolderQuik® technology is also
an integral part of numerous
other military and aerospace
programs.

SIX SIGMA is proud to wel-
come CFEsat into the family of
military and aerospace programs
that currently use SolderQuik®
column grid array technology.

For information about col-
umn grid array technology, con-
tact SIX SIGMA at 408-956-
0100 x1 or go to their website
at www.sixsigmaservices.com/
columnattach.asp.

Asymtek Receives
Intel 2006 SCQI
Award for Fourth
Consecutive Year

CARLSBAD, CA - Nordson
Corporation has reported that its
Asymtek business has received
Intel Corporation’s 2006 Sup-
plier Continuous Quality Im-
provement (SCQI) award. This
is the fourth consecutive year
Asymtek has been honored with
the SCQI, Intel’s most presti-
gious award and highest honor
for its suppliers for outstand-
ing commitment to quality and
performance. Asymtek, which
received the award for its efforts
in supplying Intel with automat-
ed dispensing systems, was one
of only 10 companies to receive
a 2006 SCQI award.

Visit www.asymtek.com for
more information.

RENESAS and
KINESYS - ALPS
Agreement

KINESYS Software Inc. and
RENESAS Eastern Japan Semi-
conductor Inc. have signed an
OEM agreement that will have
RENESAS offer ALPS OEM
as it’s primary wafer and strip
mapping software. RENESAS
was the number one Die attach
supplier in 2005 and looks to
lead the industry again in 2006
and 2007.

KINESYS and RENESAS
are joining forces to offer the
industry a very powerful tech-
nology in die attach that allows
full compliance with the latest
SEMI Standard E142. Combined
with other assembly process
steps, it furthermore enables the
complete die traceability from
wafer probe to final device test
and singulation. The ability to
offer Single Device Traceability
(SDT) to the backend assembly
market will increase over time,
as KINESYS expands its OEM
Partnership Program to other
equipment venders and process
steps within final assembly and
test.

RENESAS and Kinesys are
already cooperating with IDM’s
and Subcontract assembly com-
panies to rollout complete SDT
in 2007, a trend that is here to
stay as end users of sophisti-
cated and complex IC packages
demand both process and fail-
ure traceability on a component
level.

For additional information
on RENESAS or KINESYS
products and services Vvisit
www.kinesyssoftware.com or
WWW.tosemi.renesas.com.

Indium Corp
Expands Sales
Efforts in the US
Southwest

CLINTON, NY - Indium Cor-
poration announced that KTEC
Equipment and Supplies has
become its distributor cover-
ing the state of Arizona. KTEC
is responsible for distributing
Indium’s solder pastes, rework
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fluxes, wave fluxes, flux-cored
wire, solder bar, solid wire, and
tape & reel solder preforms.

KTEC Equipment and
Supplies is an industrial dis-
tributor with highly integrated
supply solutions for the elec-
tronic manufacturing industry.
Established in 1985, KTEC is a
federally recognized minority-
woman-owned company. With
a new facility, and over 15,000
square feet of warehouse space,
KTEC is positioned to support
the ever-demanding needs of
the electronics manufacturing
industry.

For more information about
Indium Corporation visit www.
indium.com or email askus@
indium.com.

Asymtek
Introduces New
Axiom X-1030
Series Inline
Flux Dispensing
System

CARLSBAD, CA - Asymtek
has announced the release of
its new Axiom X-1030 Series
dispensing system, designed for
selective jetting of traditional
flux, no-clean solder fluxes and
other precise coating applica-
tions. Available in single or dual
lane configurations, the closed-
loop X-1030 dispensing system
optimizes underfill and package
reliability — improving produc-
tion throughput and equipment
utilization by as much as 60-
85% with the X-1032’s dual
lane multitasking capabilities.
Configured with Asymtek’s

DJ-2200 Dispenselet® valve
with coaxial air technology, the
Axiom X-1030 Series is ideal
for jetting ultra-thin flux film
builds.

The Axiom X-1030 Series
dispensing system is configured
with Asymtek’s Fluidmove®
for Windows® XP (FmXP) soft-
ware for precise control of the
dispensing pattern. The Axiom
system interfaces with other
equipment upstream and down-
stream using SMEMA-standard
hardware and software proto-
cols.

For more information visit
www.asymtek.com.

AIT Receives
JEDEC Approval
for Its Etched
Leadless Package

SINGAPORE - Advanced
Interconnect Technologies has
announced that it has received
approval from the prestigious
Joint Electron Device Engi-
neering Council (JEDEC) for
its QFN-style Etched Leadless
Package (ELP) technology.
JEDEC, the semiconductor engi-
neering standardization body of
the Electronic Industries Alli-
ance (EIA), a trade association
that represents all areas of the
electronics industry, approved
AIT’s Microelectronics Outline
document MO-247 and Design
Guide 4.19 for ELP.

AIT’s patented ELP is a
Quad lead-free staggered and
in-line multi-row package with
metallized terminals along the
edges of the bottom surface.
The distinctive design makes
the leadframe mechanically and
thermally robust, eliminating
distortions and deformations
during the chip attach and wire-
bonding process. The package
is offered in two- or three-row
configurations. Compared to
other QFN packages currently
available in the market, ELP
offers several benefits, includ-
ing smaller footprint, lower cost
and design flexibility for higher
I/O count.

For more information please
visit www.aithome.com.
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Infotonics Selects
SUSS Bonding
Systems for MEMS
R&D Center

MUNICH - SUSS MicroTec
has announced that Infotonics,
a collaborative, world class
Center of Excellence in pho-
tonics and microsystems, has
selected the SUSS ABC200
wafer bonding cluster tool and
FC150 device bonder as strate-
gic investments in their MEMS
packaging lab.

With corporate partners such
as Corning, Eastman Kodak,
and Xerox, as well as relation-
ships with over 20 universities,
Infotonics has played a central
role in groundbreaking work
to benefit the biomedical and
communications industries.
Infotonics’ core competencies
include the design, simulation,
fabrication, packaging, test
and metrology for MEMS and
MOEMS devices. By using the
facilities at Infotonics, custom-
ers can develop and deliver
innovative products at reduced
risk and cost, accelerating their
time to market.

STATS ChipPAC
Receives Intel’s
PQS Award

U.S. and Singapore — STATS
ChipPAC Ltd. was named a
recipient of Intel Corporation’s
Preferred Quality Supplier
(PQS) award for outstand-
ing performance in providing
products and services deemed
essential to Intel’s success. The
company was recognized for its
efforts supplying Intel with full
turnkey packaging and test ser-
vices. STATS ChipPAC and 43
additional PQS award winners
were honored at a celebration
in Burlingame, California on
March 27.

The PQS award is part of
Intel’s Supplier Continuous
Improvement (SCQI) process
that encourages suppliers to
strive for excellence and contin-
uous improvement. To qualify
for PQS status, suppliers must
score 80 percent on a report

www.meptec.org

card that assesses performance
and ability to meet cost, quality,
availability, delivery, technol-
ogy and responsiveness goals.
Suppliers must also manage
and deliver on a challenging
improvement plan and a quality
systems assessment.

Further information is avail-
able at www.statschippac.com.

Dedicated R&D
Activity Will Focus
On Advanced
Wafer Integration

U.S. and Singapore — STATS
ChipPAC Ltd. has announced
the establishment of a new
R&D facility located in Sin-
gapore which will be dedi-
cated to developing next gen-
eration technology including
through silicon via (TSV) and
microbump bonding for three
dimensional (3D) die, silicon
substrate based packaging solu-
tions, and embedded active
die technology. The new R&D
facility includes over 10,000
square feet of Class 10, 100
and 10K cleanroom space with
an additional 9,000 square feet
of space available for future
expansion. The R&D opera-
tion will specialize in wafer
level processing with an equip-
ment set for photolithography,
plasma etching and deep reac-
tive ion etching (DRIE), wafer
thinning, and wafer bonding. A
strong engineering workforce
of 40 employees will focus
on advanced wafer integration
technology.

Further information is avail-
able at www.statschippac.com.

Air Liquide
Electronics Thinks
Outside the Fab
for Copper Clean-
ing Applications

HOUSTON and DALLAS, TX
— Air Liquide Electronics U.S.
LP announces the recent com-
missioning of a new Chemi-
cal Mechanical Planarization
(CMP) applications and devel-
opment laboratory near its Dal-
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las, Texas headquarters. The
new facility, a multi-million dol-
lar investment by the company,
focuses on the CuClean fam-
ily of post CMP copper clean
chemistries, as well as other
innovative CMP solutions.
Chemical Mechanical Pla-
narization is a semiconductor
manufacturing process that uses
slurries consisting of abrasive
particles and ancillary chemi-
cals to clean and condition
semiconductor wafers during
the fabrication of integrated cir-
cuits. Post CMP cleaning is a
subsequent step that removes
organic and particulate contami-
nants that remain on the wafer
surface from the CMP process.
The new facility features an
industry-standard 200 mm inte-
grated polisher/cleaner tool and
associated surface and chemi-
cal metrology equipment. The
CMP platform is equipped with
multiple distribution lines for
slurries and cleaning chemis-
tries used to assist in evaluat-
ing materials and consumables
as well as customer processes.

These tools and the expert capa-
bilities available at the facility
give customers access to engi-
neered solutions to their CMP
needs without significant impact
to ongoing operations, enabling
them to test real time solutions
and benefit more quickly from
potential cost savings.

For additional information
on Air Liquide Electronics’
CMP offerings, contact: copper.
clean@airliquide.com.

Gel-Pak’s New
Product Selection
Wizard Optimizes
Die Carrier
Selection

HAYWARD, CA - Gel-Pak, a
division of Delphon Industries,
has announced the launch of its
new web-based Product Selec-
tion Wizard (PSW), an interac-
tive program that uses a series
of targeted questions to recom-
mend the ideal Gel-Pak car-

* Industry News

rier based on each customer’s
detailed application. The prod-
uct selection wizard is available
through the company’s website.
Gel-Pak manufactures custom
Gel-Boxes, Gel-Trays, Gel-
Films, and Vacuum Release
(VR) carriers that offer maxi-
mum protection during the
shipping, handling and process-
ing of valuable devices. The
Product Selection Wizard was
created to assist customers in
finding the optimum Gel-Pak
carrier for their particular device
and application.
For further information on
Gel-Pak’s product line, please
visit www.gelpak.com.

QLP Announces
Industry
Breakthrough in
Plastic Hermetic
Packaging

WILMINGTON, MA - Quan-
tum Leap Packaging, Inc. (QLP)

a leading provider of high per-
formance, air cavity packages
for semiconductor assembly
has announced the availability
of HermeTech™ , the industry’s
first hermetic plastic package
that meets JEDEC standards.

QLP is manufacturing Her-
meTech™ plastic air cavity
QFNs that maintain hermetic
leak rates of less than 5x10-8
atm cc/s He, and pass full Mil
Spec reliability tests.

Through a combination of
its unique Quantech™ mate-
rial technology, and innova-
tive UltraSeal™ ultrasonic lid
process, QLP has developed
HermeTech™ plastic hermetic
QFNs that feature tailorable
properties, low moisture perme-
ability and high temperature sta-
bility that enable true hermetic
performance.

Ideal for advanced packag-
ing applications such as Image
Sensors, HB-LEDs, MEM:s,
LDMOS and RF Microwave
devices, QLP’s HermeTechTM
QFNs provide packaging solu-
tions to critical needs such as low
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APPLICATIONS
Mobile Phones

PDA

Reverse Mount

~> [+la

MSM2RM

Laptops Computers

e Portable Media Player

e MP3 Player

¢ Digital Camera

¢ Video Camera

¢ Voice Conferencing System
¢ Hands Free Car Kit

¢ Ultrasonic Applications

e Microphone Arrays

e Security System
 Industrial Applications - Noise Monitoring, Safety, Flow Monit

For more information visit www.memstech.com

Differential

MSM2DP / 2PP

&
*
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SOUND
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stress packaging and improved
thermal performance.

Visit www.qlpkg.com, email
sales@qlpkg.com, or call 978-
253-6153 for more information.

STATS ChipPAC’s
New Fan-in
Package on
Package Solution
Drives Functional
Integration in a
Smaller Footprint

U.S. and Singapore — STATS
ChipPAC Ltd. has announced a
new Fan-in Package on Package
(FiPoP) solution which delivers
increased functional integration
in a smaller form factor, flex-
ibility in stacking convention-
al memory packages on top,
improved final assembly yields,
and a lower overall cost as
compared to conventional PoP
solutions. FiPoP has a versatile
design which accommodates
multiple die and larger die sizes
in a reduced footprint and the
flexibility to stack off the shelf
memory packages with center
ball grid array patterns on the
top surface.

STATS ChipPAC’s new
Fan-in PoP solution opens up
the range of integration options
in the bottom PoP package
while allowing greater free-
dom in stacking off the shelf
memory packages on top. Fan-
in PoP provides the flexibility
to stack multiple logic, analog
and memory die in the bot-
tom PoP package and accom-
modates larger die sizes in a
reduced footprint as compared
to conventional PoP designs.
The Fan-in PoP structure pro-
vides the unique advantage of
being able to mount smaller
conventional memory packages
with center ball grid array pat-
terns on top.

STATS ChipPAC has devel-
oped two versions of Fan-in
PoP. One version incorporates
a fully tested Internal Stacking
Module (ISM) package for inte-
gration of fully tested memory
or other device types within the
bottom package. The second
version integrates probed good

www.meptec.org

or known good die stacked in
the bottom package. Conven-
tional memory packages can be
stacked on top of either Fan-in
PoP design during the board
mount process.

Further information is avail-
able at www.statschippac.com.

Tessera Unveils
World’s First
Wafer-Level
Camera
Technology for
Mobile Phones

SAN JOSE, CA — Tessera Tech-
nologies, Inc. has announced
OptiML™ WLC (also known
as OptiuL™ WLC), a new
wafer-level camera technol-
ogy designed to significantly
advance the integration of min-
iaturized cameras in mobile
phones, personal computers,
security cameras, and other
electronics. Tessera’s OptiML
WLC technology makes it pos-
sible for cameras to be man-
ufactured at the wafer level,
drastically reducing the size
and total bill of material cost of
camera modules. As a result of
these and other significant ben-
efits, Tessera is providing the
electronics industry a power-
ful tool for integrating cameras
into a wider range of electronic
products.

Tessera’s solution is design-
ed to overcome the cost, size
and manufacturing roadblocks
facing the industry as cameras
become pervasive in mobile
phones and other electronics.
Using OptiML WLC technol-
ogy, thousands of lenses are
manufactured simultaneously
on a wafer, and then bonded
at the wafer level to create the
optical element of the cam-
era. The result is simplified
assembly and up to 30% cost
savings for the optical com-
ponent of the camera module.
OptiML WLC technology also
reduces the size of the camera
to a minimum, delivering up
to 50% size reductions over
conventional camera modules
in camera phones today.

For more information go to
WWWw.tessera.com.
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K&S Releases
A New Ultra Soft
Copper Wire

FORT WASHINGTON, PA
— Kulicke & Soffa Industries,
Inc. introduces the new Max-
Soft™ copper bonding wire
engineered for a variety of dis-
crete and IC applications. This
new copper wire has unique
physical properties that reduce
IC bond pad stress and sig-
nificantly improve 2nd bond
strengths.

With the new MaxSoft cop-

per wire, customers now have
a more reliable and cost-effec-
tive technology for fine wire
utilized in copper wire bond-
ing of ICs.
Applications using copper wire
for bonding can prove chal-
lenging since copper inherently
deforms less readily than gold
wire, causing higher stress on
the bond pad. K&S laboratory
results have shown that due to
its lower wire hardness, Max-
Soft reduces pad damage and
provides stronger intermetallic
connections.

Second bond strength and
consistency are more challeng-
ing attributes for copper wire
compared to gold wire, particu-
larly in fine-pitch applications.
This has created limitations to
copper wire bonding. During
K&S testing, MaxSoft obtained
up to 35% higher 2nd bond
pull responses compared to
conventional copper wire, with
increased bonding robustness.

The new MaxSoft copper
wire is available from 0.8 to 1.3
mil diameters and has a long
shelf life of six months when

stored in the recommended
conditions inside the original
packaging.

Visit Kulicke & Soffa’s on
the web at www.kns.com.

Tessera
Introduces
Next-Generation
Interconnect

Platform

SAN JOSE, CA —Tessera Tech-
nologies, Inc. has announced
the MicroPILR™ Interconnect
platform, a highly innova-
tive technology family that is
designed to revolutionize the
interconnect within semicon-
ductor packages, substrates,
Printed Circuit Boards (PCBs)
and other electronic compo-
nents. The novel interconnec-
tion is achieved through low-
profile, pin-shaped contacts
which replace conventional
technologies used today, such
as solder balls on semiconduc-
tor packages and plated vias in
package substrates and PCBs.
These contacts deliver a num-
ber of key benefits needed to
meet emerging product road-
maps, including significantly
reduced profile, fine pitch,
improved electrical and thermal
performance, and enhanced
reliability. By addressing the
technical limitations of cur-
rent generation interconnect,
Tessera’s MicroPILR platform
has the potential to become a
fundamental building block of
next-generation mobile, com-
puting and consumer electronic
products.

A key demonstration of the
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technology has been in a high
density, package stacking appli-
cation. Working closely with
one of the world’s preeminent
semiconductor manufacturers,
Tessera has developed an 8-die
FLASH package stack that is

age assembly) will grow from
approximately $34Bn in 2006
to $51Bn in 2011.

For more information on
Tessera’s MicroPILR technol-
ogy family, go to www.tessera.
com.

* Industry News

new High Accuracy Placement
and Bonding ystem especially
configured for R&D laborato-
ries, universities and pre-pro-
duction environments.

The new SUSS KADETT
Semi-Automatic Device Bonder

less than 1.2 mm thick. Each
individual package can be tested
prior to stacking which results
in near 100% stacked yield.
With the unveiling of this
new technology, Tessera is in-
troducing its next-generation
packaging family while signifi-
cantly expanding its product
offering to include PCBs and
other interconnect applications.
Prismark estimates the intercon-
nect market (including multi-
layer PCBs and advanced pack-

SUSS Unveils the
KADETT; a New
High Accuracy
Placement and
Bonding System
for R&D

FRANCE - SUSS MicroTec
has unveiled the KADETT, a

is a flexible and open platform
for accurate assembly and bond-
ing of devices on a large vari-
ety of substrates. The machine
performs accurate Pick and
Place functions. A wide range
of bonding processes including
In-Situ Reflow, Thermo-Com-
pression, Thermo-Sonic and
Adhesive Bonding are available
for forces up to 75N.

The KADETT, originally
developed by the Paul Scherrer
Institute, has been proven in the

field for bonding Ionizing Radi-
ation Detectors and it is also
well suited for advanced pack-
aging, micro-optics or MEMS
assembly.

Accurate alignment is auto-
matically achieved by a vision
system which uses two inde-
pendent high resolution video
microscopes (chip and sub-
strate) with a high resolution
(0.1ym) XY alignment stage.
The flexible architecture of the
SUSS KADETT enables the
integration of many processing
modules such as a UV glue cur-
ing system, Ultrasonic bonding
head and many others. *

North American Semiconductor Equipment Industry
Posts April 2007 Book-To-Bill Ratio of 1.00

SAN JOSE, CA — North American-based
manufacturers of semiconductor equip-
ment posted $1.60 billion in orders in
April 2007 and a book-to-bill ratio of
1.00 according to the April 2007 Book-
to-Bill Report published by SEMI. A
book-to-bill of 1.00 means that $100
worth of orders were received for every
$100 of product billed for the month.

The three-month average of world-
wide bookings in April 2007 was $1.60
billion. The bookings figure is over 12
percent higher than the final March 2007
level of $1.42 billion and even with the
$1.60 billion in orders posted in April
2006.

The three-month average of world-
wide billings in April 2007 was $1.60
billion. The billings figure is over 11
percent than the final March 2007 level
of $1.44 billion and almost 11 percent
higher than the April 2006 billings level
of $1.44 billion.

“This year, several large integrated
device manufacturers are believed to be
investing a substantial part of their capex
in the first quarter. This is one reason
that the April book to bill report shows
strong gains in both billings and book-
ings for new semiconductor equipment
from North American based suppliers,”
said Stanley T. Myers, president and
CEO of SEML
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The SEMI book-to-bill is a ratio of Shipments and bookings figures are in
three-month moving average bookings to millions of U.S. dollars. 2
three-month moving average shipments.
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Pac Tech is a world leading
provider of advanced wafer
bumping, packaging, and
solder-ball placement equip-
ment. As an innovator in
the area of laser assisted
solder-jetting processes and
chip bonding, Pac Tech also
provides state-of-the-art
worldwide contract services
Jor low-cost wafer level
bumping and packaging
offering competitive pricing
and the highest quality.

Pac Tech GmbH
Facility in
Nauen, Germany

www.meptec.org

* Member Company Profile

PAC TECH

PackAGING TECHNOLOGIES

PAC TECH is divided into two unique business units
with 150 employees worldwide. The Wafer Level
Packaging and Bumping business unit offers state-
of-the art wafer bumping and packaging services
based on a proprietary electroless nickel under-bump
metallization. The Advanced Packaging Equipment
business unit focuses on manufacturing special equip-
ment designed for advanced laser bonding and wafer
bumping.

Since its founding, Pac Tech has received more
then 50 patents for products developed in areas
relating to semiconductor interconnection, including
wafer bumping, flip-chip, chip-scale packaging and
laser bonding technologies. Pac Tech has also formed
alliances with companies in the United States, Europe
and Asia for licensing, equipment sales, and contract
wafer bumping services.

In 1997, Pac Tech began operations from its new,
permanent headquarters located in Nauen, Germany.
This 108,000 square foot facility is designed for
cleanroom, subcontractor, wafer bumping with a
capacity of 300,000 wafers per year, as well as equip-
ment design, development, and manufacturing.

In 2002, Pac Tech USA - Packaging Technolo-
gies Inc., a wholly owned subsidiary of Pac Tech
GmbH, opened its new 10,000 square foot contract
wafer bumping facility in the heart of Silicon Valley,
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California. The facility has a wafer
bumping capacity of 600,000
wafers per year and is capable of
handling wafers up to 300mm.

In February 2006, Nagase Co.
Ltd., is a major Japanese trading
and manufacturing company with
over 3,500 employees worldwide
and sales of over $6 billion U.S.
dollars, acquired a 60% share of
Pac Tech GmbH. Pac Tech and
Nagase have been working togeth-
er since 1998. Licensing the Pac
Tech process resulted in Nagase
founding Alpha Bumping Technol-
ogy (ABT) in Fukui, Japan. Out
of its new Fukui facility, Nagase/
ABT offers the electroless Ni/Au
bumping process for the Japanese
market.

In December 2006, Pac Tech
Asia Sdn. Bhd., a wholly owned
subsidiary of Pac Tech GmbH,
purchased its new 53,500 square
foot contract wafer bumping facil-
ity in Penang, Malaysia. 40,000
square feet of the facility floor
space will be dedicated to manu-
facturing much of it in a clean room
environment. When completed,
the facility will be equipped with
the latest generation of equipment
aimed at supporting semiconduc-
tor market requirements for low-
cost wafer bumping and backend

Pac Tech’s Asian facility in Penang, Malaysia
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WL-CSP wafer after solder-ball attach

processing. Like the Silicon Val-
ley facility it will have an initial
capability of processing 600,000
wafers per year will handle wafers
up to 300mm but will add capa-
bility with expected growth in
demand.

Pac Tech is well positioned to
improve its position as a glob-
al leader in advanced packaging
equipment manufacturing, con-
tract wafer-bumping services, and
turnkey equipment solutions. The
new facility will soon become
Pac Tech’s largest with respect to
its total wafer volume and avail-
able process capabilities, includ-
ing back-end processing. It is
designed to meet the most com-
petitive demands of the market for
low-cost and high volume produc-
tion.

While a wide range of contract
services will be offered at the
facility, Pac Tech plans also to
begin manufacturing its plating
systems and solder ball placement
equipment at the site.

» Member Company Profile

Equipment
Advanced Solder-Ball Bumping
(Solder- Jetting)

The solder-ball bumping equip-
ment is able to place and reflow
60um to 760pum solder balls of
various lead or lead-free alloys,
with lead pitches of =100pum.
The SB2-Jet product line offers
ball placement rates of up to 10
balls per second. The laser solder
ball bumping is ideal for quick-
turn, fluxless, maskless bumping
on wetable surfaces suitable for
wafer-scale CSP, flip-chip, BGAs,
optical component attach, MEMs,
hard disk drive assembly, and 3-D
packaging.

Low-Cost Wafer Bumping

Pac Tech’s advanced modular
Ni/Au and Ni/Pd/Au bumping
equipment offers fully automatic
electroless bumping for wafers
ranging in size from 4- to 12-
inches. Normal output for Spm
nickel UBM plating with 0.05xm
immersion gold onto aluminum or
copper pads on an 8-inch wafers is
150 wafers per hour.

Pac Tech’s unique process and
chemistry control features place
this equipment at the forefront of
the industry, setting the standard
for performance and quality.

Laser Flip-Chip Attach

The LAPLACE system provides
an integrated solution for flip-chip
and capacitor/resistor attach. The
laser-assisted assembly process
allows placement and reflow/cur-
ing at the same time at minimal
thermal stress and can be applied

www.meptec.org



for soldering, ACF, and NCP inter-
connections. The integrated dis-
pensing unit in the flip-chip assem-
bly platform allows a maximum
flexibility for flux, solder paste,
and/or ACF, NCP dispensing.

With up to 5,000 placements per
hour (pick and place) LAPLACE is
a solution for Smart Cards, Smart
Label products, LCD-drivers, flip-
chip on flex and flip-chip on board
applications. Soldering and curing
of underfill is done simultaneously
by use of a laser.

Additional Equipment Solutions

In addition to the systems de-
scribed above, Pac Tech manufac-
tures equipment for Micro Gang
Ball Placement, Laser Marking,
Wafer Spin Coating and Flip-Chip
Bonding.

Services

Pac Tech now has three facilities
offering state-of-the-art electroless
Ni/Au wafer bumping and selected
backend services. Using the most
advanced technology and processes
available in the industry, Pac Tech
offers customers highly competi-
tive, low-cost bumping technology
for quick-turn and mass-production
quantities. A highly trained team
dedicated to customer satisfaction
accomplishes this for each and
every customer, regardless of size.

www.meptec.org

Advanced Processes

* Low-cost wafer bumping using
electroless Ni/Au and Ni/ Pd/Au

* Solder stencil printing

* Solder-ball placement for wafer
level CSP

* Wafer thinning

* Backside metal sputtering

* Wafer backside laser marking
* Wafer sawing

» Electrical testing (Available in
Asia and in Germany Q1/2008)

* Tape-and-reel processing
(Available in Asia 2008 and in
Germany Q1/2008)

Applications Supported

* Ni/Au under-bump metalliza-
tion for copper and aluminum
devices (flip-chip)

* Solder-ball placement for
wafer-level CSPs down to
200pm ball diameters

* Micro solder-ball placement for
fine-pitch applications down to
120pm (high I/O count flip-chip)

* Tall Ni/Au bumping for Smart
Card and Smart Label applica-
tions (RF ID)

* Ni/Pd/Au bumping for
advanced power MOSFET
devices and gold wire bonding
applications

* Low-cost Ni/Au metallization
and screen-printing for solar
cells and photovoltaic devices

¢ Fluxless and contactless solder
jetting for MEMS and opto-
electronics

* 300mm wafer capability

PacTech's GBP-200 Gang Ball
Placement Equipment

PacLine-300 A50 Wafer
Bumping Equipment

Ni/Au Bump

Solder Bump

Pac Tech's LAPLACE
For Laser Flip-Chip Attachment

PAC TECH

PaokaGING TECHNOLOGIES
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Quality

Customer satisfaction is the first
order of business for Pac Tech.
Pac Tech is committed to provide
equipment and advanced packag-
ing services by applying the high
quality and reliability standards
demanded by today’s customers.
To accomplish this, Pac Tech uses
state-of-the art process monitoring
tools including electronic control
charts and statistical process con-
trols (SPC). Detail orientation to
every customer’s needs is what
Pac Tech’s goal — whether the
volume is large or small. Systems
are in place for pro-actively solic-
iting customer feedback to ensure
customer satisfaction.

Pac Tech’s Nauen, Germany
facility is ISO 9001:2000 and ISO
TS 16949:2002 certified and Pac
Tech’s Santa Clara, California
facility is ISO 9001:2000 certified.

» Member Company Profile
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PacTech’s Quality Policy

“Pac Tech’s primary objective is the complete understanding of all
customer requirements in accordance to the company philosophy
of being a supplier of highly specialized innovative services for
the forward looking IC packaging technology market. To realize
this objective strongly depends on the quality of their products
and services. Quality is a company obligation to all customers and
therefore a continuous task of all employees. Proceeding from these
principles, Pac Tech wants to be a reliable partner to their custom-
ers as well as for their suppliers and business partners.”

Pac Tech - Packaging Technologies GmbH
Am Schlangenhorst 15-17
14641 Nauen, Germany
Tel: +49-3321-4495-100
Fax: +49-3321-4495-110
Email: sales@pactech.de
www.pactech.de
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PackaGiNG TECHNOLOGIES

Pac Tech Asia Shn. Bhd.
Plot 14, Medan Bayan Lane
Technoplex, Phase 4
Bayan Industrial Zone
Penang, Malaysia
Tel: +60 19 47 83 760
Email: sales@pactech-asia.com
www.pactech.de

Pac Tech USA - Packaging Technologies, Inc.
328 Martin Avenue
Santa Clara, CA 95050
Tel: 408-588-1925
Fax: 408-588-1927
Email: sales@pactech-usa.com
www.pactech-usa.com
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Frame Level Packaging:
Performance Gain with Less Pain
An Integrated Solution for Performance Enhancement

Dr. Charles Lin and Jerry Tan

Bridge Semiconductor Corporation

IC packaging will remain a key enabler in the
development of future ICs and devices. New
IC packaging technologies are often notori-
ously expensive to implement and frequently
result in significant changes to the manufac-
turing infrastructure. This article describes
how an innovative and yet practical frame

level packaging approach can be used to
deliver enhanced performance packages at
competitive cost using a smart combination
of existing manufacturing technologies. The
result will still require package and technol-
ogy qualification; however, the manufacturing
infrastructure in place will not require expen-
sive new equipment.

ith new devices, technologies
and applications emerging
in many market segments,
packaging technology is now
a critical competitive factor
as it affects operating frequency, power,
complexity, reliability and cost. While many
players have developed innovative pack-
age designs using lead-frame, laminate and
wafer level packaging technologies, very
few have seriously examined the possi-
bilities of combining the competitive advan-
tages of these technologies in one package.
Bridge Semiconductor Corporation has suc-
cessfully developed an innovative and yet
practical Frame Level Packaging approach
by combining various package-specific
electrical, mechanical and thermal strengths
in a packaging methodology with the objec-
tive of achieving enhanced performance and
functionalities at competitive cost as these
are keys for market acceptance.

Key Learning from Existing Packaging
Technologies

Generally, lead-frame based packages
are well-known for their excellent reliabil-
ity and thermal performance made possible
using a molded structure and copper based
frame to ensure minimal CTE mismatch.
Though lead-frame based packages offer the
most competitive cost structure and are suit-
able for medium I/O applications, the tech-
nology is typically constrained by having
only fan-out capability, insufficient design

www.meptec.org

layout flexibility and relatively higher para-
sitics.

It can be said that laminate-based pack-
ages were developed to address the limited
I/O in lead-frame based packages. Better
design flexibility becomes achievable using
advanced PCB multi-layer technology for
finer routing features. With the rising popu-
larity for new functionalities and increased
capacity within a package, assembly pro-
cesses have also been successfully devel-
oped using laminate-based substrates with
Surface Mount Device (SMD) assembly
and 3D stacking capabilities to address mar-
ket needs. However, since laminate typi-
cally uses low thermal conductive material,
it may experience limitations in high power
device applications.

Wafer level packages are well-known
for their excellent electrical performance
made possible with redistribution layer on
the wafer surface and flip chip technologies.
However, while WLP provide fan-in only
capability and attractive form factor, there
are costs and yield concerns especially if
there are insufficient volume and limited
good dies on the wafer. Another concern

Conventional
Technologies

Laminate
Packages

» Packaging Technology

involves the necessity to redesign the PWB
when die shrinks as the footprint will likely
change.

What is Frame Level Packaging?

Frame level packaging is a technology
which uses a copper frame as the platform
to manufacture advanced packages with
enhanced performances. The conceived
copper base frame has been fortified with
functional features such as routing circuitry
to enable single chip, flip chip, 2D and 3D
Modules to be packaged with BGA, LGA
and QFN formats incorporating specific
electrical, mechanical and thermal strengths
found in existing packages.

Integrating the key learning of conven-
tional packages, this technology can accom-
modate different devices in combination
with various interconnect technologies (e.g.,
wire bonding, flip chip, and surface mount-
ing) within the same package and is capable
of handling low to moderate I/O density
requirements, as typified by DRAM, Flash,
Analog, RF, Optoelectronics and other ICs
with less than 200 total I/Os and adequate
silicon area.

Wafer Lavel
Packages

Lead Frame
Packages

SMD Assembly
Array Terminal

2

Competitive
Features

Features
Integration

Fackage

Copper Base
Cost & Reliability

@

Re-Distribution Layer
Flip Chip Bumping

|

Frame Lavel Packaging (FLP)
A packaging technology using Copper Frame as the platfarm
te manufasture advanced packages with enhanced performances

. Flip hip BGA, QFN, Module, 3D-stacked

Applications

Enhanced
Performances

Cost, Thermal, Electrical and Form-factor

Figure 1. Frame Level Packaging: an integrated approach.
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Figure 2. Enhanced performance features.

Broadly speaking, frame level packag-
ing provides a manufacturing platform for
integrated device manufacturers (IDMs),
fabless semiconductor houses, assembly
houses and substrate suppliers to tap on
and enjoy “Integration Across Many Tech-
nologies and Markets Simultaneously”. The
design flexibility features & enhanced per-
formances offered by frame level packaging
integration provide an optimal solution for a
variety of package options as illustrated in
figure 1.

Performance Features

Generally, frame level packages are
very suitable for small size and ultra-thin
packages that require excellent electrical
and thermal performance (see figure 2).
Any application requiring high frequency
and high power package performance, light
weight, and small package size may choose
the frame level package, especially for tele-
communications (wireless applications like

Themal

Thicknass E-Performance

Thermo LGA

Module in LGA

Package-on-Package

Thickness

Cost

Capacity

cellular phones, handsets, wireless cards,
base station and wireless LANs), portable
products (personal digital assistants, digi-
tal cameras, portable media players and
camcorders) and low to medium lead count
packages (information appliances applica-
tion).

Where Does Frame Level Packaging Fit?

In any discussion on new technologies,
the controversial and often emotional sub-
ject on “where does it really fit” invariably
rears its ugly head. As no one packaging
technology is superior to another and to bet-
ter envisage what frame level packaging is
capable of achieving, five performance met-
rics have been selected for comparison with
the expected performances of both frame
level and existing packages — 1) form-fac-
tor, 2) cost, 3) electrical performance, 4)
thermal performance, and 5) design flex-
ibility.

The performance metrics indicate how

=== Framo level

! Reduced
Form -

Design
flaxibility

——— Load-frama (QFN)
= Laminate {wire bond)

factor

=
= Waler level

. Lower
Cost

Enhanced |,
Tharmal *

Figure 3. Expected performance metrics.
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packages built using frame level packag
ing are expected to perform compared with
selected existing packages — i.e. to deliv-
er cost competitive packages with design
flexibility to achieve superior electrical &
thermal performances and attractive form
factor. Two examples are being described
to illustrate the performance limitations of
and challenges faced by existing packages
to provide insights on the issues that frame
level packaging undertakes to overcome.

What Issues Do Frame Level Packaging
Address?

In high performance or form-factor driv-
en type applications, wafer level packages
have been proposed due to electrical and
size advantages. However, WLPs have not
gained wide adoption for many devices due
to the Re-Distribution Layer (RDL) limiting
the package within the die dimension, cou-
pled with the costly thin film manufacturing
process.

Currently, the QFN package has been
proposed for telecommunication module
applications as the exposed die paddle can
serve as a common ground and allow direct
heat dissipation. However, as the QFN
mechanical structure makes it difficult to
incorporate solder mask features to accom-
modate passive components assembly, the
industry is inclined to stay with laminate
type packages as a trade-off. This could
result in potential lost opportunities for
QFN packages as passive assembly capabil-
ity is a much needed requirement in many
wireless applications.

While a number of new processes have
evolved to provide high density intercon-
nects (HDI) including sequential build up
substrate (SBU), not only are the substrate
costs prohibitive, its technical and reliability
limitations are significant. As the wiring
density and the through holes dimension of
the core are significantly coarser than those
in the build-up layers, the core can provide
only limited wiring function for the con-
nection between the front and back side of
the build up layers. As a result, even though
flip chip terminal pitches can be easily
accommodated by the wiring capability in
the build-up layers, the through-hole in the
core actually imposed a severe restriction on
the wiring capability of the second build up
layer. In addition, the plated through holes
in the core often destroys the integrity of the
voltage layer as it increases capacitance loss
and electrical noise.

_!'j.‘lﬂ

e T Y = om m

Embasddad Soldar

Re-Distribution Layer

Figure 4. Fortified copper frame.
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Frame level packaging aims to resolve
these issues amongst others and can address
specific application needs using the con-
ventional manufacturing infrastructure. The
technology platform addresses the industry
needs by adopting standard industry pack-
age outlines, footprints, materials & pro-
cesses to accelerate industry acceptance.

Fortified Copper Frame

Frame level packaging uses a standard
copper frame for the processing panel as a
key learning from lead-frame based pack-
ages since the material has excellent thermal
conductivity and dimensional stability if
properly configured (see figure 4). In addi-
tion, copper is widely used in the lead-frame
and PCB industries, making it the most
cost-effective and popular material from the
infrastructure readiness viewpoint.

While conventional leaded packages use
copper as a base material from which lead
fingers are etched or stamped to fan-out the
I/O pads, frame level packaging uses a solid
copper frame as a base to populate electri-
cal traces and bonding pads. A key learn-
ing from wafer level packaging that has
been incorporated into the fortified copper
frame is the redistribution (RDL) concept
with SMD pads being defined simultane-
ously (see figure 5). The integration of
these concepts and features on the copper
frame provide for total design flexibility to
enable different active and passive devices
to be housed within the same package using
various interconnect technologies including
wire bonding, flip chip, and surface mount-
ing.

One other laminate-based feature that
has been successfully implemented on the
copper frame to accommodate higher 10
is array terminals. Specifically, solder is
embedded on the array terminal copper
frame and as solder is locked in the termi-
nals and kept in position by encapsulant
during assembly, this feature provides for an
extremely high level of board reliability.

In essence, the fortified copper frame
serves as 1) a carrier with pre-defined ter-
minal pads for active and passive device
assembly, 2) a base for electrodepositing a
layer of electrical routing circuitry, and 3)
a processing panel in which selective parts
will be removed during assembly to achieve
enhanced performance and functionalities.

While figure 4 and figure 5 illustrate the
key features of the fortified copper frame
with a single layer, the fortified copper
frame can be further enhanced to serve as
a metal-based core carrier to manufacture a
high density interconnect (HDI) multi-layer
build up substrate to achieve high signal
integrity and smaller form-factor for appli-
cations in a wide range of advanced packag-
ing innovations including flip chip (FC) and
chip-scale packaging (CSP).
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Figure 5. Re-Distribution Layer (RDL) concept incorporated into fortified copper frame.

1. SMT Assembly

4. Base Removal

Re-Distribution Loyer

_?;JD

S S

- - - - - - - = l— |-
= 1 —*
- - - - -
Emided Scbder Copeor an selor posa. Base R orAl Ml FOAPONSH
Solder mask defined pattern allows precision SMD ROL which was transferred to the maiding black.
placement on the solid copper frame
. '-‘_ ) 5. Encapsulation
2. Die/Wire Bonding
L. = =
| L e s e s | e | s
Backside encapsulation prote cts transierred RDL as
Copper frame provides a sturdy platform for a friendy well 18 the copper post and solder.
2" bond process - .
. 6. Grinding
3. Molding
L e B s B s B e B e B e B e |
- - Grinding m-expose s the solder part of the post, and
Traditional transfer molding procs ss for array typs the exposed solder pad senves as the contact
packages terminal for the board kvel assembly
Figure 6. Frame level packaging assembly flow.
Key polnt: Using existing QOFN design
ui a4xX4mm Kage can only
OJuooooooao ta 38 VO , any FO between 38 and 44
- = must use Sx5 mm or 6X6 mm package. However,
= = FLP's QFN can accommodate up to 44 VO with 4x4
3 = mm dimension due to RDL and fan-in capability.
& S - o [Ooogooo ”
= mm "
j | Do 8z | [l; % agag E UuLLuy Ooooooon
= aal GFH 1 B e 1O o 4o g 0 Qouoo O
= | e | = m | Cefee | = I = L
= LBXE mm | = :'D e |I:II: ﬂulﬁ(amm L'IC 03 3% o 1l CF
= E BE| tule |25 P =1 Die Bize |=1r] 3 1 Do Size |- 3
= | SeSem | ] Hesrem 18T Mo |Og
= = B | = ] =0 o IC)
| 4% a mm (n 4%4 mm | =
| = B JdOooo = k -
- ’ - b "omo d N OOEo0D o
ananamnanann annmnnn [ulnla [uluim} oooooooo
Mounting Area Reduction g  69% —] 4% of original PKG size
Package outine | 44L OFN 4L QFN 44L OFN
(Single Row) {Dusal Row) (FLP Solution)
Tarminal Pitch 0.5 mm Q.5 mm 0.5mm .
Dow n-bond Signal YO
Torminal Szo 03X 0.5 mm 03X 0Smm | 0.3X0.3mm ) i
FLP re-distribution layer allows
Package Sze eXamm SX Smm 4% 4mm 1. Fan-in terminals under the die
2. QFN's exposed die paddle
Mountiag Ao | 3680 mm 2% i Wl L structure is maintained for
Package 0.65 to 0.8mm based on very thin | Nominal 0.8mm gIFOL.!Ild ;onnec‘tlan and heat
Thickress profile guidelines dissipation
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Figure 9. Flip chip GGI BGA structure using frame level packaging.

Assembly Flow

Frame level packaging assembly solu-
tions are built on matured conventional
packaging processes as illustrated in figure
6. However, as solid copper serves primar-
ily as a processing panel, there is a need to
remove this conductive base after chips and
components are assembled and molded.
This base removal process will establish an
array of isolated solder pads which are each
connected to specific IC pads through corre-
sponding electrodeposited electrical traces.
The solder pads, comprised of pre-defined
copper and solder posts called “terminals”,
could have dimensions as small as 0.25 x
0.25 mm and these solder pads are reflowed
during surface mount assembly. The ter-
minals which are formed on the fortified
copper frame during the etching process can
be arranged in BGA format or QFN layout.
This backend etching approach provides
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industry with opportunities for the develop-
ment and implementation of higher efficien-
cy processes and manufacturing platforms
to meet the needs of a broad range of next
generation packages.

The selective etching of base copper
on the embedded solder copper frame fol-
lowed by encapsulation provides for excel-
lent mechanical support, protection, unifor-
mity and better board-level reliability for
the frame level package terminals compared
with conventional solder mask defined or
non-solder mask defined solder terminals in
laminate or ceramic BGA.

Following encapsulation, the subse-
quent grinding process ensures that terminal
height and quality are precisely controlled
to achieve ultra-thin package requirements.
Where ultra-thin requirements are not be
required, a no-grinding assembly flow is
available for manufacturing implementation.

Form Factor Application

With increasing need for ultra-thin,
smaller packaging, frame level packaging
can be the excellent platform to achieve
the smallest form factor with enhanced per-
formance. For example, a typical 44 1/O
device will require a minimal standard 6x6
mm 0.5 mm pitch single row QFN package
to accommodate. If 5x5 mm is required,
dual rows QFN become a must for terminal
arrangement and inevitably this dual row
arrangement will place a restriction on the
allowable die size. Hence, any die more than
3x3 mm in a 44L 4x4 mm QFN package
will not be practical with reasonable manu-
facturing yield. However, with frame level
packages, a standard 4x4 mm QFN package
can be easily achieved (see figure 7).

Module Application

Frame level packaging provides design
flexibility for a wide spectrum of packages
to be built on the fortified copper frame with
enhanced features. In addition, multiple
devices can be housed within the molded
package using various interconnect technol-
ogies to provide integrated functionalities
(see figure 8).

GGl Flip Chip Application

Although solder flip-chip assembly is a
straight forward technique for frame level
packaging, a smart combination of gold
stud bumping and gold-gold interconnect
(GGI) could possibly offer the lowest cost
and most reliable flip chip packaging solu-
tion (see figure 9). GGI is a gold-to-gold
interconnect formed by thermo-sonic bond-
ing between gold stud bond and gold pad.
This gold-gold joint provides superior bond
strength due to the monolithic structure of
the gold material. This interconnect also
maintains low contact resistance, sustains
high current flow, and provides superior
high frequency performance (low induc-
tance) when compared to wire bond, solder
or conductive adhesive materials. Using
a copper frame as the bonding base, this
thermo-sonic bonding process can reliably
handle large die sizes up to 10 mm square,
fine bond pad pitches of 80 pm, and 1/O
counts up to one hundred in high volume
manufacturing.

Summing Up

IC packaging technologies will continue
to evolve and grow in importance, espe-
cially to contain costs and improve perfor-
mance. The reality of a practical manufac-
turing platform offering rich opportunities
for enhanced thermal, mechanical, electrical
performance and attractive form factor with
a competitive cost structure has arrived
through the introduction of frame level
packaging. L 2
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Understanding China’s Impact on the
Semiconductor Industry

Clements E. (Ed) Pausa

PricewaterhouseCoopers Technology Center

y now there should be no ques-

tion that China has become a

crucial player in the global

semiconductor industry. But

what industry participants
may not realize is that Chinese manufac-
turing of electronic systems accounted
for nearly all of worldwide semicon-
ductor market growth in recent years.
Semiconductor consumption in China
grew 31 percent in 2005 to reach a new
peak of $56 billion and 24 percent of the
worldwide market, exceeding the mar-
kets in Japan, North America, Europe
and rest of the world for the first time.
As best we can determine at this time,
semiconductor consumption in China
grew a further 28 percent in 2006 to $73
billion, accounting for 29 percent of the
worldwide market.

China’s semiconductor consumption
grew during the industry downturn of
2001 and 2002 and continued to grow
several times faster than worldwide con-
sumption in the following years. During
this decade, China has been taking share
aware from other market participants.
By 2010, more than one third of the
worldwide market for semiconductors
could be in China. As a result, if semi-
conductor companies are not well posi-
tioned to serve the Chinese market they
face a significant disadvantage.

Of the 70 leading worldwide semi-
conductor suppliers, more than half had
below average share of the Chinese mar-
ket in 2005. This indicates that many
major semiconductor companies need
to improve their position in China if
they want to continue to capture new
demand growth. They may need to
enhance local presence and business
development efforts in order to achieve
long term success in China. It is worth
noting that despite China’s substantial
demand for semiconductors, no Chinese
companies ranked in the top 70 suppli-
ers to China in 2005.

Growth in electronic systems built
in China for export accounts for a sub-
stantial portion of semiconductors con-
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Figure 1. Worldwide Semiconductor Market by Region, 2003-2005.
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Figure 2. China’s Semiconductor Industry by Sector, 2003-2005.

sumed in China. Almost two thirds
of the semiconductors consumed in
2005 were for products exported out
of the country, up from 60 percent in
2004. At the same time, a substan-
tial percentage of this demand is also
the result of electronic goods produced
by Chinese original equipment man-
ufacturers (OEMs). We estimate that
26 percent of Chinese semiconductor
demand in 2005 was from domestic
OEMs, compared with 20 percent the
previous year.

Industry and Market Definitions
Whenever discussing China’s im-
pact on the semiconductor industry it
is important to distinguish between
China’s semiconductor market and its
semiconductor industry. Semiconduc-
tor market refers to the total quantity of
semiconductors purchased or consumed
in China. Semiconductor industry refers
to all companies in China that design,
manufacture, package, or test semicon-
ductors, and it includes both multina-
tional and domestic entities involved
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Figure 3. Comparison of China’s Integrated Circuit Consumption and Production.

in semiconductor supply or production.
Generally as locally reported, China’s
semiconductor industry is made up of
discrete device, packaging and testing
(both IDMs and SATS), IC manufac-
turing (including both foundries and
IDMs with wafer fabs), and IC design
companies.

China’s reported semiconductor in-
dustry revenues increased by 35 percent
in 2005 to $16.2 billion and accounted for
about 6 percent of worldwide production
revenue, up from 5 percent in 2005 and 2
percent in 2000. Discrete and IC packag-
ing and testing production accounted for
more than 70 percent of China’s semi-
conductor production revenues. IC man-
ufacturing, mainly IC foundries, and
fabless IC design companies accounted
for the remainder and were growing
faster.

Discrete Device

China’s discrete device industry con-
tinued to be the largest but least publi-
cized sector, accounting for more than
45 percent of semiconductor industry
revenue during the first six years of this
decade. It increased 41 percent in 2005
to $7.6 billion, representing almost 22
percent of worldwide discrete device
revenue. Without the currency revalu-
ation effect, China’s discrete device
industry grew by $2.0 billion in 2005,
while the reported worldwide industry
grew by only $400 million. This data
suggests that $1.6 billion of discrete
device production shifted from other
locations to China in 2005—a 5 percent
shift in a single year.

Western awareness is low regard-
ing the strength of the discrete market
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(as well as other areas of the Chinese
semiconductor industry), and its associ-
ated impact on pricing. For example,
because the World Semiconductor Trade
Statistics (WSTS) does not have the
participation of any Chinese semicon-
ductor companies, it could be missing
significant discrete device demand or
consumption that is completely satis-
fied by local Chinese companies. As
a result, multinational semiconductor
companies may be under-reporting the
size of the worldwide discrete and total
semiconductor market. And they may
be unaware of potential competitors that
are developing in a very cost-sensitive
environment and are establishing sup-
plier relationships with major electronic
manufacturing services (EMS), original
design manufacturer (ODM), and orig-
inal equipment manufacturer (OEM)
customers.

Packaging and Testing

IC packaging and testing is the second
largest sector of China’s semiconductor
industry and has the most multinational
company participation. It has accounted
for almost 30 percent of industry reve-
nue for the first six years of this decade.
The value of China’s IC packaging and
testing production increased in 2005 to
represent almost 11 percent of the value
of worldwide production, while China’s
reported IC unit production represented
22 percent of worldwide units. As best
we can determine, the value of China’s
IC packaging and testing sector produc-
tion increased by a further 45 percent in
2006.

China had 90 semiconductor packag-
ing, assembly and test (SPA&T) facili-

ties (both IC and discrete) by the end of
2005, representing 22 percent of total
worldwide SPA&T facilities. Sixty-three
of these were SATS facilities, of which
34 belonged to foreign companies and
27 were IDM facilities owned by foreign
companies. During 2005, China added a
net of 8 SPA&T facilities, or 75 percent
of the SPA&T net additions worldwide.
Those 2005 additions were large facili-
ties that accounted for more than 90
percent of the net SPA&T manufactur-
ing space added worldwide, thereby
continuing the trend of China having the
largest share of new SPA&T facilities
added worldwide. Various incentives
and relatively low land and construction
costs have encouraged companies to
build large SPA&T facilities and hold
significant portions of the manufactur-
ing floor space in reserve for future
rapid capacity expansion.

IC Manufacturing

Although IC manufacturing, which
has been primarily foundry wafer pro-
duction, is only the third largest sector
of China’s semiconductor industry it is
the one that attracts the most interna-
tional press interest. That is probably
because of the large capital investments
required, the potential equipment mar-
ket it represents, political concerns over
advanced technology transfer, and its
potential for disruptive foundry wafer
price wars. IC manufacturing has grown
faster than the two larger sectors and
accounted for 15 percent of China’s
semiconductor industry revenues during
the first six years of this decade.

In 2005, China had 75 wafer fabri-
cation plants in production that would
allow China to increase its share of
total worldwide semiconductor wafer
production from the 2 percent realized
in 2003 to more than 7 percent by 2008.
During the prior two years, China had
put in to production a net of 15 addi-
tional wafer fabrication modules—an
increase in potential capacity of 49 per-
cent— which accounted for 13 percent
of worldwide wafer fab capacity added
during 2004 and 2005. Seventy-four
percent of China’s current wafer fabri-
cation capabilities will be dedicated to
foundry production, compared with the
worldwide 25 percent, which means that
China could increase its share of world-
wide foundry production to almost 23
percent by 2008.

IC Design
While IC design is still the smallest
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sector of China’s semiconductor indus-
try, it is clearly the fastest growing seg-
ment and the focus of most local govern-
ment interest and support. Although it
accounted only for 9 percent of China’s
semiconductor industry revenues for
the first six years of this decade, it has
been growing at a compounded average
growth rate of 69 percent and reached
more than 11 percent of industry rev-
enues in 2006. The number of IC design
or fables semiconductor companies in
China has grown from less than 100 in
2000 to almost 500 by 2006. Most are
small companies with more than half
having less than 50 employees in 2005.
Most are also Chinese companies, with
no more than 20 percent being design
units (or activities) of foreign-invested
or subsidiary multinational companies.

During 2005, China’s first IC design
enterprise broke the $100 million rev-
enue mark, as Actions Semiconductor
reported $155 million in revenue. Also
during 2005, Actions Semiconductor
and the second largest Chinese fabless
semiconductor company, Vimicro ($95
million in revenue), were the first Chi-
nese fables semiconductor companies
to be successfully listed on the NAS-
DAQ stock exchange. Despite these
noteworthy milestones, the majority of
IC design companies contribute sig-
nificantly less to the market: only 11
of China’s design enterprises achieved
2005 revenues of more that $25 million
and just 30 enterprises had revenue of
more than $5 million.

At the same time, China’s 11th Five
Year Plan, which covers 2006 through
2010, calls for the development of five
IC design companies with revenues of
$375 to $624 million and 10 companies
with revenues of $125 to $375 million.
If this goal is realized, these 15 compa-
nies alone would contribute IC design
revenue of $3.1 to $6.9 billion by 2010,
which would place China’s share of
worldwide fabless semiconductor rev-
enue at 6 to 8 percent. This share would
constitute no more than 3 percent of the
total worldwide IC industry revenue
in 2010. History indicates that this is a
rationally possible but unlikely outcome
that could have a noticeable but moder-
ate impact on the semiconductor indus-
try.

Consumption / Production Gap
Challenges and Opportunities
Probably the most significant overall
outcome of China’s semiconductor activ-
ity to date has been the every increasing
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IC consumption/production gap—the
difference between IC consumption and
IC industry revenues. In 2006, the gap,
continued to increase at a faster rate than
previous years, despite the significant
government plans and efforts to contain
it. This consumption/production gap has
now grown from $5.9 billion in 1999 to
more than $48 billion in 2006, and the
Chinese authorities expect that it will
continue to increase through at least
2010. It represents both an opportunity
and challenge for the established mul-
tinational semiconductor industry. Over

the near term, it represents an unparal-
leled market opportunity, but over the
longer term it represents a domestic
industry void that will inevitably get
filled. This will likely be accomplished
through a combination of transfer and
expansion by multinational companies
and the emergence and growth of signif-
icant Chinese companies. 2
Ed Pausa is a retired semiconductor executive with more
than 40 years industry experience; he is currently Director
at PricewaterhouseCoopers Technology Center. For a more
comprehensive review of these topics, see the PwC study

series that he authored, “China’s Impact on the Semiconduc-
tor Industry” at www.pwc.com/techcenter.
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Die Attach Performance Indicators:
Are Standard Industry Tests Adequate?

Michael Buckley, Julie Bradbury and George Carson

The Electronics Group of Henkel

t’s a common practice in the semi-

conductor manufacturing industry

to quote stats from a materials data

sheet to suggest what that material’s

performance may be. In relation
to die attach materials in particular, you
may hear terms like viscosity and thixo-
tropic index to predict dispensability or
die shear to predict the material’s bond
strength. All of these are very common
and widely used industry tests which
have become somewhat standard. But,
are they standard because they’ve been
all we’ve had up until this point or
because they are really useful indicators
of a material’s performance?

Let’s take a look at viscosity as a pre-
dictor of a die attach material’s dispens-
ability. Listed on most materials data-
sheets, is the thixotropic index — basically
the ratio of the liquid viscosity at differ-
ent shear rates. Usually greater than one,
the thix index describes the tendency
of a fluid to flow more readily as it’s
sheared more rapidly (shear-thinning).
In the majority of cases, the viscos-
ity of any given die attach paste will be
somewhere between 8,000 to 12,000 cP,
which is intended to be an indication of
the material’s dispensability character-
istics. In truth, however, viscosity alone
is not a good predictor of dispensability.
A die attach viscosity measurement may
predict dispense rate for a consistent PSIT
(pound per square inch pressure), but
only if the same sized dispense needle is
being used. And, herein lies the problem.
There are a plethora of different dispens-
ers for a variety of different manufactur-
ing requirements, employing auger screw
(Archimedes), time/pressure and positive
displacement technologies. Positive dis-
placement pumps, which rely on a motor-
driven piston to force the fluid through a
needle, eliminate almost all dependence
on viscosity. So dispense rate is highly
dependent upon the dispensing tool and
its dispense characteristics, which is why
viscosity is not the sole predictor of mate-
rial behavior. In fact, Henkel’s recent
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research indicates that when you use
the proper chemistry and fillers, even
materials with higher viscosities — say at
14,000 CPS - can dispense faster without
tailing than those at lower viscosities, and
deliver better overall results.

Just as viscosity and thixotropic index
measurements are not the sole predictors
of dispensability, die shear strength isn’t
necessarily a good predictor of package
strength. The die shear test does pro-
vide data on the strength of the material
bond for die of various sizes, but is not
a reliable predictor of moisture precon-
ditioning (MRT, JEDEC, etc.) perfor-
mance. Though there have been different
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Correlation of Viscosity and Thixotropic Index
to the Dispensability of Commercial Die Attach
Pastes.

approaches such as hot/wet die shear and
quick kill tests, which may suggest the
die’s strength when exposed to moisture,
these tests are still insufficient for total
package performance. In fact, a material
may have good die shear strength, yet fail
to perform well in a manufacturing envi-
ronment because it isn’t evaluated with
mold compound and in a reflow envi-
ronment. Datasheets typically provide
information on the die attach die shear
strength, moisture absorption and modu-

lus among other properties and often
these results are cobbled together and an
assumption is made that the material will
do well in JEDEC testing. In truth, how-
ever, many of these characteristics do not
correlate at all to good JEDEC perfor-
mance. Even though the bond strength
may be good, if the package goes through
reflow and the mold compound pops off,
then die shear doesn’t mean much in the
way of package performance prediction.

It’s not to say that these measurements
and standard test procedures don’t have a
place in materials manufacturing. They
do. These types of test are very good for
materials consistency checks to validate
the materials manufacturing process, but
they are not the optimum measure of
die attach materials performance. The
only true way to evaluate a material’s
behavior in-package is to test the mate-
rial in a package, which is precisely
Henkel’s approach. As the only materials
developer and formulator with a com-
plete materials portfolio for the entire
semiconductor package and PCB assem-
bly value chains, the experts at Hen-
kel understand the relationship between
various materials — such as die attach
and mold compound, for example — and
what materials properties need to be opti-
mized to ensure reliability, manufactur-
ability and long-term performance. Plus,
the unmatched manufacturing facilities
at Henkel’s Irvine, California Research
and Applications Lab enable complete
package prototyping, production and
evaluation. This comprehensive materi-
als development methodology enables
Henkel to produce the most sophisticated
materials available in the market today.
And, not just materials with good thixo-
tropic indices — materials that will work!

To find out why it takes more than
standard industry metrics to predict die
attach materials performance, contact a
Henkel expert today at 949-789-2500 or
log onto www.henkel.com/electronics. 4
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prep and optical microscopy. Familiar-
ity with SEM a plus. AA or equivalent
plus 2 yrs. lab experience required. Sal-
ary commensurate with experience, plus
benefits.
Send resumes to:
CMC Interconnect Technologies

Email: erubel@cmcinterconnect.com
Fax: 480-496-5060
Mail:
7755 S. Research Drive, Ste. 115
Tempe, AZ 85284
Attn: Mr. Erich Rubel

INTERCONNECT TECHNOLOGIES

> CORWIL

TECHNOLOGY CORPORATION

COMPLEX FLIP-CHIP ASSEMBLY
WITH SAME DAY TURN

e Over 3200 bump/ball 10's
© Flexible Process Flows

¢ Wide Material Selection

* Gold Stud Bumping

* Prototypes: as quick as
8 hours!

* Production: 1000's of
units per week

CORWIL has developed into the premier U.S.-
based packaging subcontractor with world-class
wafer thinning, dicing, pick-and-place and visual
inspection, plus state-of-the-art IC assembly in
BGA, ceramic, plastic, QFN, COB and MCM
packages.

In addition to flip-chip capability, CORWIL
has outstanding wirebonding expertise for ultra-
fine pitch applications in gold and aluminum wire.

Since 1990 CORWIL has built its reputation providing
customers with:

Excellent Quality and Superior Service
Phone 408-321-6404 » Fax 408-321-6407

www.aclusa.com

www.cmcinterconnect.com

www.corwil.com

o

- HANA Microelectronics

Servicing the Semiconductor Industry for over 25
years with manufacturing locations in Thailand
and China.

¢ Specializing in Low Pin count Plastic Packages

* Ceramic and Laminate LGA’s

Standard and Custom QFN’s

Custom Package Development for Sensor
Applications.

Full service Semiconductor processing including;
Back Grinding, Wafer Saw, Packaging, Test and
Drop Shipment coordination

Lead Free, Green and RoHS compliant Packages
available

* QS9000, TS16949, and ISO14001 Certified

For more information visit our website or call Bruce
Stromstad at 408-467-0911.

www.Hanagroup.com

oR® L

)s, Hestia
SYSTEM IN PACKAGE &
MULTI CHIP PACKAGES

ENGINEERING - PROTOTYPE - PRODUCTION

Hestia Technologies, Inc.: Provides packaging
solutions for multi-chip applications. If your require-
ment is for a lead frame or substrate based package,
wire bond or flip chip Hestia has a packaging solution.
We have provided packages and sub-assemblies for
multi-chip, hybrids and MCM’S for over 12 years.

If your packaging requirements call for SIP, MCM,
single or multiple die, with or without passive com-
ponents or any custom application contact Hestia for
its innovative and refreshing approach to packaging.
Hestia continues providing packaging solutions from
inception through design, material selection along with
engineering, prototype and production volume quanti-
ties since 1983.

For more information on our capabilities and ser-
vices contact Hal Shoemaker at 408-844-8675.

TEMPERATURE

DATA RECORDERS

Marathon Products, Inc. headquartered in
Oakland, CA. is a global supplier of investi-
gative temperature recording devices used to
validate shipments of epoxies, laminates and
other critical materials used in the manufac-
ture of integrated circuits. Temperature oper-
ating ranges: -80°C to 72°C. Our devices are
programmed in English, Japanese, French,
German, Spanish, Mandarin, and Portuguese
to support globalization. Make Q\TEMP your
last QC gate for product validation prior to
acceptance of critically-sensitive materials for
manufacture.

Don't ship without us®

MARATHON

866-848-8002

www.hestiatechnologies.com

www.marathonproducts.com
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Venture

Opportunity

Freshly Different.
Surprisingly Simple.

Partners with Liberty University

YAirror

Semiconductor™

Martin Hart
info@MirrorSemi.com

(949) 250-4001

= Network

Underfill for Your Current
and Future Requirements

NAMICS is a leading source for high
technology underfills, encapsulants,
coatings and specialty adhesives used
by producers of semiconductor devic-
es. Headquartered in Niigata, Japan
with subsidiaries in the USA, Europe,
Singapore and China, NAMICS serves
its worldwide customers with enabling
products for leading edge applica-
tions.

For more information visit our website
or call 408-516-4611

SOLDER SPHERES

LEAD FREE SPHERES
EUTECTIC SPHERES
1S0 9001 & 14000 & QS 9000 CERTIFIED
LOCAL STOCK

Profound Materials Technology Co. Ltd.
products supported and distributed by

Cumulative Technologies Corp.

990 Richard Ave. #109
Santa Clara, CA 95050

408-969-9918 e-mail Hal@cusjca.com

www.MirrorSemi.com

www.namics.co.jp

www.profound-material.com

SEMPAC @

OPEN-PAK™

TECHNOLOGIES

COST EFFECTIVE ALTERNATIVE TO
CERAMIC PACKAGING

o0

SEMPAC, Inc. designs and manufactures
Pre-Molded, Open Cavity Plastic Packages.
Our focus is on developing standard air cav-
ity packages that meet JEDEC outline and
footprint standards that are easily custom-
ized. SEMPAC’s products provide an ideal
choice for IC. Die qualification, Prototype
& Test applications, and device packaging
for MEMS, Optoelectronic, RF, Sensor and
Telecommunication devices.

Phone: 408-400-9002
Fax: 408-400-9006

Email: sales@sempac.com

Qs {ermta

SAN-EI KAGAKU COULTT

SGP Ventures, Inc. is the exclusive sales
agent in North America for San-Ei Kagaku
Co., Ltd., a Japanese manufacturer of via-
plugging materials used in the processing of
advanced Printed Wiring Boards. The PHP-
900 Series of non-conductive, solvent-free,
epoxy resin-based materials is used worldwide
by the leading PWB manufacturers to plug
plated through holes for a wide range of appli-
cations, including automotive, aerospace, and
other high reliability environments. A variety
of formulations of PHP-900 are available,
including IR-6, IR-6P, and IR-10F, in order
to meet specific cost/performance require-
ments. Also, a new SSR-6300S Series lig-
uid photo-imageable solder resist is available
to meet the needs of the rapidly growing LED
market. SSR-6300S is white in color, with
high reflectivity and resistance to discolor-
ation attributable to thermal exposure.

For more information about San-ei’s products
call 408.879.6224 or
e-mail sales_m@sgpv.com.

Providing semiconductor packaging trends and
market forecasts for the past 20 years.

Analysis on:
* Embedded Components/Integrated Passives
* 3D Interconnect, including Through
Silicon Vias
Flip Chip/ Wafer Level Packaging
BGAs, CSPs, System-in-Packages
Electronics Manufacturing in India/China
Product Teardown Reports
Semiconductor Packaging Materials
Workshops on Emerging Packaging Trends
Technology Licensing

PP —

E bl £
T

For more information contact
Jan Vardaman or Becky Travelstead at
512-372-8887 or tsi@techsearchinc.com

www.sempac.com

wWww.sgpv.com

www.techsearchinc.com

www.meptec.org
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10 GREAT REASONS

TO BE IN SAN JOSE ON SEPTEMBER 17, 18 AND 19:

Fourth International More exhibits than you

Wafer-Level Packaging taught by experts on can shake a stick at on on the state of packaging
Conference, Wyndham Hotel. September 17. September 18-19. with the industry's wisest
forecasters!

il -

Lots of technical presentations Free parking at the Great place to meet Register three people

covering everything packaging Wyndham Hotel located close your vendors, your customers, from your company and the
and test quys need to know to the San Jose International your friends, etc. fourth is FREE!
about on September 18-19. Airport.

Register early and get our Plenty of sun in Special keynote speaker will be

Wyndham for attendees. early bird discount. San Jose! Oleg Khaykin, Amkor Technology's
Chief Operating Officer.

(There are so many reasons to be in San Jose at the
Conference, we couldn't keep it to just 10!)

Jointly presented by:

ChipScal SMTA
lp R Eqa Eew. Surface Mount Technology Association
Platinum Sponsors: Gold Sponsors:
INTERNATIONAL WAFER-LEVEL PACKAGING CONFERENCE
30)/STAGKED PACKAGING ©@mior | (MunvrzLeny | EENER
. i 4 Techn°|°gy Mintz Levin Comn Fe Gl AnD Poreo PC

::§:> TESSERA
0’0

SEMITOOL

Visit www.smta.org/iwlpc for more information.




SUNDAY MONDAY TUESDAY WEDNESDAY ~ THURSDAY FRIDAY SATURDAY

INDEPENDENCE
DAY

Moscone Center, San Francisco, California

25! 26/ 27
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- SEMICON WEST 2007

July 16 - 20
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SOUTHWEST

LABOR DAY MEPTEC LUNCHEON

Dobson Ranch Inn
Mesa, AZ
B W—E @B B O

FSA SUPPLIERS SUNNYVALE

KGD PACKA;:)I::mte'Ir'E;:]I'ZWORKSHOP EXPO & CONFERENCE | MEPTEC LUNCHEON

Embassy Suites, Napa, California Sii’geg:gg ]CZA Ra"}t?‘an;'/':'ig" e{f\‘"e)’
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INTERNATIONAL WAFER LEVEL PACKAGING CONFERENCE
September 17-19
Wyndham Hotel, San Jose, California

23 Bl MEPTEC F

MEDICAL ELECTRONICS
SYMPOSIUM
Arizona State University
Tempe, Arizona

SEPTEMBER 2007

AUTUMN BEGINS
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= Editorial

Can Package Substrate Technologies
Continue to “Bridge the Gap”?

Rich Rice, Senior Vice President of Sales, North America

ASE (U.S.) Inc.

have been challenged, more times

than I can remember, by custom-

ers with some tough questions.

“Why is my assembly cost higher

than my die cost?” “Isn’t the
packaging world keeping up with tech-
nology required to keep my expected
assembly costs in alignment as I project
them into the future?”

These are straightforward questions
that do not have such simple, straight-
forward answers. To attempt to bring
light to this discussion, I would like to
serve some food for thought.

Over the last five years, wafer
lithography in high volume production
has progressed from 180nm to 90nm,
with 65nm now ramping up. Even
though this is not necessarily realistic,
if functionality is kept constant, the
resultant die size is 1/4 to 1/8 the size
of the die manufactured in the 180nm
node. So how has PCB technology for
motherboards progressed during the
same time?

An indirect indicator is the pitch of
the packages that serve those high vol-
ume electronic applications. PC moth-
erboards, logic chipsets, and graph-
ics ICs have been manufactured with
1.0mm ball pitch, with some moving
to 0.8mm pitch. For mobile handsets,
where space savings and relieving these
constrains are critical, the BGA ball
pitch has been fairly stagnant at 0.8-
0.5mm for years, with some recent
activity to move toward a ball pitch of
0.4mm.

The reality is that the rate of PCB
technology advancement is not keeping
up with Moore’s law. But, does it have
to? Do I need a smaller TV or home
PC? Do I need a smaller phone? Or
digital camera? It has become apparent
that the need for more advanced PCB
technologies is heavily driven by the
need to reduce the size of the appli-
ance, and some have become stagnant
or moved slowly for years.
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As wafer lithography continues its
drive to comply with Moore’s Law, and
motherboard technology for electronic
appliances is only driven hard when
space can be saved, it seems logical
that the gap between the IC and moth-
erboard will continue to increase. This
is where the package substrate must fill
the gap.

If this lithography gap between IC
and motherboard continues to widen,
how can the package substrate bridge it
while continuing to be 15% lower cost
every year? Without significant innova-
tion into material cost reduction, this
goal is not easy. For wirebond pack-
ages, we rely on gold wires to bridge
some of this gap, but commodity gold
prices continue to rise. Can we continue
to reduce the gold wire diameter to off-
set this trend?

For flip chip packages, the substrate
and bump are the only materials to
bridge the gap between the IC and
motherboard. Can we make cost-effec-
tive flip chip substrates that bridge
this ever widening gap between the
nanometer based technology on the die
and the motherboard PCB technology
that might not need to shrink due to
its practical useful size? Can package
substrate technologies utilizing wafer
foundry lithography equipment bridge
this gap from IC to motherboard cost-
effectively?

Another aspect of package substrate
technology is to do what the IC manu-
facturers do. They add functionality
onto their IC to increase the value by
reducing the total number of chips in
the system. Today, we are seeing devel-
opments in not only using patterning
to create passive components, but also
embedding active components within
the structure of the substrate. Is this a
practical and cost-effective approach
for package substrate technology? With
more and more specialization in various
electronic applications, I am sure that,

with innovation and investment, this
will become practical and cost-effec-
tive for some but not for all types of IC
packages and electronic systems. There
will be end use applications that have a
need for the benefits that these innova-
tions bring, and hopefully their useful-
ness will expand toward many different
types of applications in the future. After
all, as engineers, we always like to see
what we invent to have long term use-
fulness within the industry.

The reality of all of this is based in
economics. If there are end use applica-
tions that have high enough revenue
and margin to fund the development of
these innovations, whether cost reduc-
tion or increased functionality, they
will happen. Our industry is filled with
dynamic, determined engineering lead-
ers that can do almost anything they put
their minds toward.

So, what about the answers to the
questions that my customers ask me? [
strongly dislike giving them an answer
of “maybe”. If there was as much
R&D funding going on in substrates
as for wafer lithography, I could con-
fidently state that package substrates
will be able to keep up with Moore’s
Law as well as meet the cost reduction
demands of the industry. The reality is
that package substrate R&D is a frac-
tion of wafer foundry R&D.

And what is our hope for meet-
ing these challenges as an industry?
I believe it lies in the economics, as
well as the innovation of those deter-
mined engineers who are trying to
make a buck, and to see their inventions
put to good use. During the upcom-
ing November symposium assembled
by MEPTEC, entitled “Substrates: The
Foundation of Packaging”, I trust we
will see the contributions that these
men and women are offering to meet
these tough challenges. *
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Magazines and Carriers
for Process Handling Solutions

Film Frame
Magazines

Lead Frame
Magazines - FO.L./E.O.L.

Process Carriers I.C.Trays -
(Boats) Multi-Channel

Miscellaneous Substrate Carrier TO Tapes & Wafer Carriers
Magazines Magazines Magazines

Accept Nothing Less.

Perfection Products Inc.
1320 S.Indianapolis Ave.« Lebanon, IN 46052
Phone: (765) 482-7786 * Fax: (765) 482-7792

Check out our Website: www.perfection-products.com
Email:

Perfection



4 Connor

MANUFACTURING SERVICES

BOATS, CARRIERS, PALLETS & CLIPS
FOR MEDIA HANDLING

RAPID RESPONSE

EASE OF
DOING BUSINESS

COMMON GOALS

MAGNETIC PALLETS

FRAME CA

- BOARD LEVEL EMI SHIELDS HIGH TEMP BRIDGE CLAMPS

SALES & TECHNICAL SUPPORT MANUFACTURING SITES CONNOR CLIPS
(CATALOG AVAILABLE)

PHOENIX, ARIZONA SINGAPORE
SAN FRANCISCO, CALIFORNIA SHANGHAI, CHINA
PHILIPPINES JOHOR, MALAYSIA
USA PHONE: 1-800-968-7078 Contact Us At: Visit Us At:

2007 Comnor Mandscaring ASIA PHONE: 011-65-6854-1661 sales@connorms.com




