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Galaxy, from DEK, is the new benchmark for accuracy and speed. The result of our
“one generation ahead” development philosophy. When you need to move your
assembly processes to the next level, Galaxy will take you there.

Complementing Galaxy’s advanced motion control and vision capabilities, the new
DEK Instinctiv user interface opens a uniquely transparent window on screen printer
performance. You can see at a glance when to replenish consumables, view operating
statistics, and leverage on-board error recovery to maximise machine utilisation.
Extensive embedded features, including convenient setup wizards, graphic-enhanced
help and on-board process knowledge, mean you can get productive faster - and stay
in the sweet-spot longer.

And as the sole delivery mechanism for new DEK Interactiv online services, Instinctiv

is the birthplace of the ePrinter — enabling dramatically enhanced productivity and

lower training overheads. Even as process complexity continues to increase.

Galaxy. Powered by INSTINCTIV™
We’re already there.

DEK USA Inc. 8 Bartles Corner Road, Flemington, NJ 08822, USA
Tel: +1 908 782 4140 Fax: +1 908 782 4774
Internet: www.dek.com


http://www.dek.com
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The Award Winning Printer Product Line

TR EKRA Service and Support — =
Awarded the 2000 and 2001 Service
-0 | P
o Excellence Awards for the highest level o
e i T of performance for screen printing PR oy At A

CEIFE AT g P aE Rl i .
o e ettt equipment in the areas of Pt

dependability, ease of use, response,
value, and technology. EKRA strives
to provide the highest level of service and

EKRA "Useful Technology”
Awarded the 2001 Vision Award
for printer technology development.
EKRA is at the leading edge of
printing process development.
Always cooperating closely with
customers to create solutions that
fit each application.

el LY

SUAETY WRITTO IR
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support of any vendor on your floor m

EKRA Global Performance
Awarded the 2001 Frost and
Sullivan market penetration
award for worldwide market
share increase. Around the
world, more and more companie
are discovering that EKRA
products provide better value
and performance.

The Closer You Look - The Better We look

As a designer and manufacturer of stencil printing EKRA provides “Useful Technology” You owe it to yourself to take alook at

equipment for the electronics industry, EKRA and Capability NOT available

provides a wide range of solutions for the surface anvwhere else!l!

mount technology, semiconductor packaging, and I

hybrid markets.

Patented EKRA vision alignment system with all

EKRA when you are purchasing your

next printer. EKRA excels “where the

automatic machines repeatable to at least +/- 0.0005" rubber meets the road”. We have

EKRA printers will SAVE YOU VIONEY! B Patented 2 /-D Post Print Inspection system simplified every detail of the process.

Unmatched simplicity and ease of use that
translates into shorter training times

The industry's fastest set up and programming times

with stencil inspection and bridge detection
Unique software controlled variable lighting

technology allowing for robust vision performance

on different substrate materials and finishes
The industry's highest level of reliability and www. ek ra ° co m

ease of maintenance

Efficiency and reliability, NOT over engineering

Efficiency and reliability, NOT cutting corners to

on the market -
| Industry Leading repeatability and capability Flexible or Customized process solutions for A

| Drop in compatibility with existing printing processes almost any application Material Deposition Technology

save cost

EKRA America Inc.
EKRA Germany GmbH

EKRA Asia Pte. Ltd.

100% closed loop pressure controlled print head
Variable stencil size capability without the use of adaptors
A completely maintenance free auto tooling system

The most user friendly operator interface available

34 Saint Martin Drive, Marlboro MA 01752 USA Phone: 508-486 9566
ZeppelinstraBe 16 357 Bonnigheim, Germany Phone: +49 (0) 71 43/88 44-0
78 Playfair Road #0 , Singapore 367997 Phone: +65 280 8887

See us at APEX, booth #1818

e-mail: sales@ekra-america.com
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~ “BGA, UIBGA, CSP, & SMT Rework  *Rework Technology Compliant

 «High Power/Low Temperature =~ with Lead Free Solder :
*Four Programmable Modes - *Automatic Timed Process Control
*Ramp Soak : : for Removal and Replacement
*Look Up Look Down *Automatic Component Removal
Crystal Prism Vision *No Shop Air Required

- Starting as low as
$12,995

305-451-4T722 » fax 305-451-3374

A. Eﬂ ' email: sales@ape.com

106240 Overseas Highway *» Key Largo, Florida 33037
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SERVICE is the KEY

#1 ‘Breadth of Product!

#1 “Availability of Product! |
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#1 ‘Overall Performance!
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FOCUS ON: HDI / ADVANCED TECHNOLOGY

22 Optimizing Solder Paste for Wafer Bumping

This investigation examines the variables of wafer bumping using solder paste
printing techniques.

Maureen Brown and Fritz Byle

26 2-D or 3-D Inspection: Do You Have to Choose?

Flexibility in x-ray inspection combines 2-D real-time imaging with 3-D axial
computed tomography.

Dr. Udo E. Frank

30 Reliable Solder Joints for 0201s

Cover design by Javier Longoria.
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Improve CSP reliability
without using an underfill.

New Hysol® Cornerbond adhesive integrates
seamlessly into SMT assembly.

Reliability is an increasing concern on assemblies

using CSPs. Although they dramatically improve

reliability, traditional capillary flow underfills can
be difficult to integrate into the SMT process and
often do not allow for repair or rework.

Revolutionary new Hysol® Cornerbond 3515 is a
new approach to traditional underfill processing,
offering improved shock resistance and reliability
for handheld devices. Designed to integrate
seamlessly into standard SMT processing,
Cornerbond 3515 is preapplied to the board at the
corners of the CSP pad site using a standard SMA
dispenser. The adhesive cures during solder reflow
and allows self-alignment of SMT components.

Loctite.com is your resource for

product samples, specifications,
technical information, and
engineering assistance.

Hysol® Cornerbond 3515

[ Provides CSP shock resistance

[] Does not require dedicated cure oven

[ Does not require dedicated dispense machine
[] Reworkable

Application of Hysol® Cornerbond 3515 speeds
assembly by eliminating post-reflow underfill
dispense and cure steps, and reduces costs by
removing associated equipment. For more
information on this innovative product or for an
evaluation sample, call 1-800-LOCTITE, or visit
our web site at www.loctite.com/electronics.

Visit Loctite
at APEX 2004,
hooth 223 & 1826

LOCTITE

FCIP/COB encapsulants ¢ surface mount adhesives ¢ electrically conductives e die attach e solder
o thermally conductives ¢ conformal coatings e potting compounds ¢ molding powders ¢ phase change

Loctite and Hysol are trademarks of Henkel Loctite Corporation, U.S.A. © Copyright 2003. Henkel Loctite Corporation. All rights reserved. Technologies
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The Art of Negotiation

O ne of the most insidious words in this indus-
try today is partnership.

Killer line. Wish I could have said it.

Instead, it came from Charlie Barnhart of Technol-
ogy Forecasters, Inc. (TFI) at that company’s recent
Quarterly Forum at Cisco in California. A many-year
electronics manufacturing services (EMS) veteran,
Charlie was given free reign at the end of a session
titled “OEM Panel: Contracts, Relationship and Trust.”
Woo-wee, that’s a can of worms to consider, and Char-
lie knew it.

Inciting those present to kill the word partnership
from their vernaculars, Charlie made the point that the
reality of the outsourcing situation is that both par-
ties—the EMS provider and the original equipment
manufacturer (OEM)—are entering into a buy/sell
relationship. And, although partnership is a warm,
fuzzy idea much touted in this age of political correct-
ness, it does not accurately describe the for-profit busi-
ness relationship of the EMS company and its OEM
customer.

According to Charlie, in their business dealings both
OEMs and EMS companies are responsible to three
interested parties:

« their employees

« their shareholders

« their community.

Nowhere in that equation is fiduciary responsibility
to your suppliers suggested.

A panelist serving on that day’s discussion agreed
in spirit with Charlie’s assessment of the business
relationship, with his answer to the following ques-
tion: What is an acceptable level of profit for the EMS
partner?

This panelist—from OEM HP—said, simply, that
the OEM does not have any duty to pay an EMS com-
pany enough to keep them alive. At the same time, how-
ever, the OEM has to realize that a bankrupt supplier
does the OEM and its products no good. The key is bal-
ancing the profit of both companies, with the under-
standing that price and all the trappings that come with
it is something that is always negotiable.

Indeed, something must be working correctly in the
OEM/EMS Dbusiness relationship, because TFI
announced that it has seen in its recent research “a
strong resurgence in the industry” EMS revenue
turned the corner in 2003, and TFI forecasts a com-
pound annual growth rate (CAGR) of 11.6% for EMS
companies’ revenue—from 2002’s $88 billion to 2007’s
nearly $153 billion. That CAGR is not the rate of yes-
teryear—with predictions that swelled to 20 to 25%

and that were delivered in the glory days of 1999/2000.
However, TFI does stand by that initial prediction,
forecasting that the industry will return to a 20/25%
growth rate at some point—just not, and this is key, in
the next five years.

According to TFI, even though the wounds of the
telecom and Internet bubbles are starting to heal, EMS
companies still have their work cut out

for them. Several are still riding low
with debt and overcapacity; they’re also
facing an increasing threat from origi-
nal design manufacturers (ODMs) who
are beginning to serve more and more
OEMs such as HP, Dell and Gateway
who want to quickly enhance their
product lines with ODM offerings.

In the end, at least in capitalistic
societies and those struggling that way,
competition and negotiations are what
makes the industry stronger. If an OEM
doesn’t like the price an EMS company
is quoting, that OEM can jolly-well
head to another contractor. Same goes for the EMS
company—if it doesn’t like a particular deal an OEM is
forcing, it can find another OEM to serve.

In a business relationship, there’s tension. There’s
negotiation. And that’s a good thing. Long live the
ability to realize each others’ goals without making
enemies.

QL/W M&a ‘30'/3‘74{ )
Lisa Hamburg Bastin, Editor-in-Chief
e-mail: Ihbastin@upmediagroup.com
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@ Web Sites Worth Mentioning

www.cadtransformers.com This site provides
online collaboration for the electronics industry. The
completely Web-based service provides a printed
circuit board and schematic viewer with markup
tools that helps engineers, designers and manufac-
turing professionals with tools for exchanging feed-
back based on design data.

www.designchainassociates.com The Design
Chain Associates consulting firm recently updated its
site. Features include a list of resources related to
counterfeit parts, the lead-free mandate, wafer fab
capacity utilization and allocation, original equipment
manufacturer’s tools and systems, business process-
es and component engineering.

www.BareBonePCB.com Advanced Circuits has
a new prototype printed circuit board service
designed to cut project time and costs. Offered via
the Web, a basic two-layer board is manufactured
and shipped the next day. The board replaces the
“bread-board” or other hand-wired versions used to
test new circuit designs.

www. howstuffworks.com/question279.htm
Although you probably will not get this in time to
impress revelers this year, take a look at the meaning,
history and lyrics of the song that nobody seems to
know, “Auld Lang Syne.” You'll be able to sing the full
version of the old Scottish song next New Year's Eve.

@ Industry Resources ‘

www.pcdandm.com/pcdman/resource/pch
_basics.shtml The fourth edition of Printed Circuit
Board Basicsis now available. From design and man-
ufacturing to purchasing to considerations for man-
aging the business, concepts are explained in simple
terms. This edition contains an updated primer on
single-, double-sided and multilayer PCB manufac-
turing processes; a review of new technologies such
as embedded components and microvias (HDI);
updated PCB specifications; a history of the industry;
and an updated glossary of terms and definitions.

@ Surveys and Guides ‘

www.circuitsassembly.com/resource/dems.
html Are you an EMS provider wanting to attract
more OEM customers? Then, don’t miss the opportu-
nity for your free listing in the original Directory of
Electronics Manufacturing Services Providers
(DEMS).

ABREMEY ircui
ONLINE www.circuitsassembly.com

© 2004 Buyer's Guide

* Focus on Business:
Latin American Electronics Update
Lisa Hamburg, Editor-in-Chief

© 2003 Editorial Index
Robin Norvell, Assistant Editor

* Process Defect Clinic
Bob Willis, EPS

Would you like to contribute to NET gain?
Contact Robin Norvell at rnorvell@upmediagroup.com

Cookson Electronics Launches CE Analytics

Responding to the electronics and surface finishing industries” growing need for qualified analytical
resources to help solve specific and complex application problems, Cookson Electronics (Foxborough,
MA, www.cooksonelectronics.com) has launched CE Analytics (Jersey City, NJ), a $5 million technolo-
gy facility staffed with scientists and application engineers.

CE Analytics is an analytical and diagnostic center with the capability to perform interpretative analy-
sis for the development of future technology requirements and to provide solutions to current applica-
tion challenges. The facility is equipped with advanced instrumentation and industry expertise to ana-
lyze a range of devices, components and materials, including circuit assemblies, connectors, leadframes,
printed wiring boards, semiconductor packages, decorative accessories and functional items.

Ticona, LPFK Sign License Agreement

LPKF Laser & Electronics (Wilsonville, OR, www.Ipkfusa.com) has entered a know-how and license
agreement with Ticona (Kelsterbach, Germany) for the material Vectra liquid crystal polymer (LCP). The
agreement enables Ticona to modify its LCP material for the LPKF laser direct structuring (LDS) process
to produce 3-D molded interconnect device (MID) circuits.

With the combination of the LDS process and the new polymer material, conductive paths can be
deposited directly on molded plastic structures, combining the electrical and mechanical functions in
one component to form an injection-molded circuit carrier. The electronics housing substitutes for the
conventional circuit board, encouraging miniaturization.

The laser-based process is realized with few manufacturing steps. The structure is molded in a stan-
dard mold, the desired interconnect pattern is directly written on the resulting molded part utilizing a
laser system and the conductive paths are plated. The plating adheres only where the laser has acti-
vated the plastic. Due to the high temperature resistance, the circuit structures on the LCP material are
solderable. The technology is ideal for mobile communication devices, hearing aids and sensory tech-
nology for automobile electronics.

Feinfocus Partners with BIR

Feinfocus (Stamford, CT, www.feinfocus.com) has announced a partnership with Bio-Imaging
Research Inc. (BIR, Lincalnshire, IL, www.bio-imaging.com), a manufacturer of computed tomography
(CT)/ digital radiography (DR) systems. BIR will supply Feinfocus with advanced computed tomography
imaging systems (ACTIS) for volume CT scanning on the Feinfocus uCT FOX x-ray inspection system.

The industrial x-ray inspection system includes functional 2-D and 3-D modalities in one system. The
system visualizes the most inner components and precise structural modeling of a device. Cracks, voids,
delamination and other crucial anomalies can now be depicted in their actual 3-D position, providing
insight into the design and manufacturing processes of these devices. This ability makes the new sys-
tem suited for sensor, microelectromechanical systems (MEMS), medical device and complex electro-
mechanical component inspection applications.

Juki, Universal Sign Business Alliance

Juki Corp. (Tokyo, Japan, www.jas-smt.com), a manufacturer of mid-range surface-mount equipment,
and Universal Instruments Corp. (Binghamton, NY, www.universalinstruments.com), a manufacturer of
surface-mount equipment, have signed a comprehensive business alliance agreement. Development
and manufacturing of subassembly parts and optional units are stipulated as the first collaboration in
the agreement. Both companies will soon begin technical discussions for the initial collaboration efforts.

To cope with the market situation, Universal and Juki discussed how they might collaborate with
each other by analyzing where the advantages of products and strengths of each company stand. As
a result of the analysis, the companies reached an agreement to sign this comprehensive business
alliance agreement.

The agreement provides an opportunity to expand the relationship in the future, which could include
research and development, manufacturing, sales, marketing and service support.
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Give teams of industry experts the
resources they need to testna

analyze and solve customer problems.

-

First we considered your needs. Today that means maintaining quality and yields with
fewer in-house capabilities. Then we thought, why not offer a team of highly skilled
scientists and application engineers working with the world’s most advanced analytical and

diagnostic technology. And why not make this resource available to you anytime you need it.

Introducing CE Analytics. More than test labs, it's a collaboration of innovators, problem
solvers and technological resources working to develop the most effective solution for your
specific problem. You're doing more with less. The idea is not just to point out the

problem. The idea is to help you solve it. www.shared-intelligence.com.

See us at the IPC Expo/APEX at booth #1965
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In Brief

FlexLink Systems (Bethle-
hem, PA) has promoted
Paul Jarossy to marketing
manager for the Americas.
Jarossy has held various
product and segment man-
agement positions since he
joined the company five years ago.

ASAT Holdings Ltd. (Hong Kong, China)
and ASAT Inc. (Pleasanton,
CA) have appointed Jay
Carlos Nunez as vice
president of North Ameri-
can sales. During his career,
Nunez has held numerous
senior level management
positions at semiconductor companies in-
cluding National Semiconductor Corp. and
Motorola Semiconductor Products Sector.

SMTC Corp. (Toronto, Ontario, Canada)
recently appointed John Caldwell as inter-
im president and chief executive officer
(CEQ), replacing Paul Walker, founding part-
ner and CEO. Caldwell is a member of
SMTC's board of directors and previously
served as president and CEO of Geac Com-
puter Corp, an ERP software vendor.

GE  Global Electronic
Solutions (San Diego, CA)
has appointed Roger
Innes, a founder of Equip-
ment Lifecycle Manage-
ment for the semiconductor
industry, as Managing
Director-Capital Markets and Business
Expansion. Innes was co-founder and presi-
dent of Comdisco Electronics, whose portfo-
lio was acquired by GES in April 2002.

DEK (San Jose, CA) has named Raj
Lakhotia to the position of
financial controller for U.S.
operations. Lakhotia has
over a decade of financial
management experience
and has spent the last
seven years of his career in
the semiconductor industry.

Wolf Electronix (Orem, UT) has promoted
Dennis Gleason to senior vice president
and Wallace Harkness to director of mar-
keting and sales. Gleason will manage cur-
rent and future customers’ needs, and
Harkness will enhance his current responsi-
bilities to include customer relations and
Utah-area sales.

Elcoteq, Siemens Enter Manufacturing Agreement

Elcoteq Network Corp. (Irving, TX, www.elcoteq.com), a provider of electronics manufacturing ser-
vices (EMS), and the Networks Division of Siemens Information and Communication Mobile Group
(Munich, Germany, www.siemens-mobile.com) have signed an agreement under which Elcoteq will
provide services for products that are part of Siemens' GSM base stations. Production ramp-up start-
ed in November 2003 at Elcoteq'’s plant in Pécs, Hungary. In addition to the manufacturing agreement,
Siemens Mobile granted Elcoteq an approved EMS supplier status.

Siemens Mobile offers a range of mobile solutions including mobile devices, infrastructure and appli-
cations.

SMTA Announces Pan Pacific Symposium Program,
Keynotes

The ninth annual Pan Pacific Microelectronics Symposium and Exhibit will take place on Feb. 10-12,
2004, at the Turtle Bay Resort, Kahuku, Oahu, HI. The event promotes international technical inter-
change and provides a forum for networking among microelectronics professionals and business lead-
ers throughout the Pacific Basin.

Sponsored by the Surface Mount Technology Association (SMTA, Minneapolis, MN, www.smta.org),
the symposium focuses on the critical business markets and technologies of microelectronic packag-
ing, interconnection, microsystems, assembly, global markets and related business issues.

The 2004 event technical program will consist of 15 sessions with 53 papers on topics including
flip chip, 3-D packaging, novel chip connection, embedded components, design and modeling, relia-
bility, printed wiring board (PWB) materials and processes, suface-mount assembly optimization,
packaging materials, inspection and test, industry and research standards, lead-free, power device
packaging, optics and microelectromechanical systems (MEMS) and nanotechnologies in high relia-
bility applications.

Also featured are three keynote addresses: “Flip Chip Packaging—Current Trends and Roadmap,”
presented by Maniam Alagaratnam, LSI Logic; “A Key Role of PCB in Recent Packaging Solutions,” by
Yutaka Tsukada, Kyocera SLC Technologies; and “Technical Challenges in Memory Packaging,”by Se
Yong Oh, Samsung.

Productronica 2003: The Numbers Are In

Messe Minchen GmbH, the organizers of Productronica (www.productronica.de), the electronics
manufacturing tradeshow that occurred Nov. 11-14, 2003, in Munich, Germany, recently released
exhibitor and attendance numbers for the show.

According to Messe Minchen, 1,486 exhibitors and 67 additionally repre- \1 F
sented companies came from 29 countries to Productronica. The show also iy <=l
garnered 38,000 attendees from 87 countries; show organizers stated that ‘ L.\
more international visitors came to this year's event than the previous show
in 2001, Productronica

According to Messe Miinchen, exhibitors were pleased with the results of Productronica and with
the recovery the electronics manufacturing market is making in general. A show survey revealed that
62% of exhibitors and 61% of visitors expect the market to recover soon.

Michael Brianda, general manager of DEK Printing Machines, stated: "In Europe I've been seeing a
positive trend for the past three or four months; by next summer the entire industry should be reaping
the benefits.”

The next Productronica will occur Nov. 15-18, 2005, at the New Munich Trade Fair Centre.
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acknowledged leader in customer service and
support. Expanding their long-standing
relationship in the aerospace and military
markets, Dynatech Technology is now the
exclusive North American distributor for the
great line of Samsung Techwin placement
systems. No need to choose between

quality and service.You get them both.

deliver superior products and services, resulting in
a complete line of Samsung Techwin SMT
manufacturing equipment to build some of the best
consumer products around.You know the Samsung
name means quality products.

Satisfying demanding customers in the mission-
critical aerospace and military fields for the past
25 years has become the expected achievement for
Dynatech. Lives depend on the

e Dynatech Technology, Inc., exclusive North American distributor of SMT assembly solutions by W
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and the level of customer service you deserve!

Visit us at APEX Booth #893

© 2004 Dynatech Technology, Inc.All rights reserved.
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Powell-Mucha Consulting to Present
EMS Tutorial at APEX

Why aren't there only three large electronics manufacturing services
(EMS) providers dictating pricing to original equipment manufacturer
(OEM) customers as has been predicted for nearly five years? How can
EMS providers differentiate their services to customers, given that these
services are essentially the same? How can productivity be increased in
the EMS sales process? These questions will be addressed in Powell-
Mucha Consulting Inc.'s (El Paso, TX, www.pmcitraining.com) tutorial,
“Creating Competitive Advantage in Today's EMS Market.” The tutorial
will be presented on Feb. 23, during the IPC Printed Circuits EXPO/IPC
SMEMA Council APEX conference.

“The EMS market has some unique characteristics that don’t get taken
into account in strategic planning activities,” said Susan Mucha, president
of Powell-Mucha Consulting. “Most notably, industry consolidation
assumptions are derived from business school models developed for
industries with much different supply chain, customer base and manufac-
turing infrastructure characteristics. In this tutorial, we look at those mod-
els and discuss their relevance to EMS. We also dissect the entire EMS
value proposition and look at business models appropriate in various
industry tiers.”

The tutorial covers five key areas: sources of competitive advantage in
EMS services, brand definition/promotion, lead qualification/mindshare
maintenance, packaging EMS services and account acquisition and growth
strategy.

IPC Announces APEX/Printed Circuits
Expo 2004 Keynotes

IPC (Northbrook, IL, www.ipc.org) has announced the three keynote
speakers for its APEX/Printed Circuits Expo/Designers Summit exhibition
and conference, taking place Feb. 22-26 at the Anaheim Convention Cen-
ter, Anaheim, CA.

Michael Cannon, Solectron Corp.'s president, chief executive officer and
board member, will kick-off the first day of the exhibition. In his address,
Cannon will share the direction of Solectron and the current environment
for the electronics manufacturing services (EMS) industry. Cannon has more
than 25 years of manufacturing and technology experience. Prior to joining
Solectron, Cannon was president, chief executive officer and a director of
Maxtor Corp., a provider of hard-disk drives and storage systems.

On Wednesday, electronics industry forecaster Walt Custer, Custer Con-
sulting Group, will present “Business Outlook: Global Electronics Indus-
try.” Custer will discuss industry data that points to an industry recovery,
analyze the impact of low cost offshore production and examine the out-
look for the printed circuit board and EMS industries. Winner of the Ray-
mond E. Pritchard IPC Hall of Fame Award in 2001, Custer is a member of
the IPC Suppliers Council and the Technology Market Research Council
(TMRC) steering committee.

On Thursday, Bill Nye-The Science Guy will discuss the value and impor-
tance of science. A scientist, comedian, teacher and author, Nye states that
his mission is to teach children the wonders of science. He earned a bach-
elor's degree in mechanical engineering from Cornell University and later
worked as an engineer at The Boeing Co.

Kulicke & Soffa, Nidec Tosok

Form Alliance

Kulicke & Soffa Industries Inc. (K&S, Willow Grove, PA,
www.kns.com) and Nidec Tosok Corp. (Tosok, Zama City, Japan,
www.tosok.co.jp) have agreed to combine products and technolo-
gies to provide integrated solutions for high-speed, reel-to-reel
packaging of discrete devices.

A supplier of wire bonding equipment, materials and test inter-
connects, K&S delivers wire bond solutions over a range of appli-
cations. Nidec Tosok Corp. is a supplier of die bonding equipment
for the processing of discrete devices, with particular expertise in
very high-speed, reel-to-reel processing of these components.

K&S has expanded its market to include low I/0 packages in strip
and lead-frame format. The new alliance with Tosok further
extends market potential by adding a configuration for reel-to-reel
discrete packages.

The two companies first established a relationship in 1965 with
a technical agreement and have continued to partner on various
projects throughout the years. K&S has now agreed to manufac-
ture a configuration of its NuTek wire bonder specifically adapted
for reel-to-reel discrete devices exclusively for Tosok. Tosok will
mate the Nutek configuration with its own die bonder in various
custom configurations to meet customers' specific needs. Tosok
will sell, market, and service the die attach-wire bonding integrat-
ed systems under this alliance.

DALSA selects EV Group to Supply
MEMS Wafer Bonding Equipment

EV Group (EVG, Schérding, Austria, www.evgroup.com), a man-
ufacturer of microelectromechanical systems (MEMS), nano and
semiconductor wafer processing equipment has been selected by
DALSA Semiconductor (Waterloo, ON, Canada, www.dalsa.com), a
supplier of specialized and custom wafer foundry services, as the
strategic supplier for MEMS wafer bonding and thick polymer lith-
ography semiconductor production equipment.

Initially, EVG will provide DALSA with the GEMINI Wafer Bon-
der Cluster tool and the HERCULES Thick Polymer Lithography
tool customized to DALSA's specifications. The systems will be
the key to move MEMS into the high-volume manufacturing
(HVM) spotlight.

Later, the two parties intend to cooperate to enhance the
capabilities of the equipment sub-modules to handle new mate-
rials and processes. DALSA expects preliminary equipment oper-
ation in four to six months. The two high-volume production sys-
tems from EVG will enhance DALSA's MEMS production
capabilities—especially in the areas of intelligent MEMS and low
temperature process.
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RFID in the Supply Chain:
The Wal-Mart Factor

Venture Development Corp. (VDC, Natick, MA,
www.vdc-corp.com) attended the Wal-Mart radio
frequency identification (RFID) meeting in Spring-
dale, AR, in November 2003. Wal-Mart announ-
ced in June of last year that it will require their
suppliers to place EPC transponders on pallets
and cases beginning in January 2005.

Wal-Mart has tapped RFID as the technology
that will help them limit out-of-stocks, allow sup-
ply chain visibility in real or near-real time and
reduce costs and labor. The benefit for Wal-Mart
is clear: high costs and poor inventory control in
the supply chain do not help anyone. Selling over
$245 billion worth of goods in 2003, a 1%
improvement in the out-of-stock issue could gen-
erate nearly $2.5 billion in very profitable sales.

What is the incentive for suppliers? A primary
benefit conveyed to Wal-Mart's supply chain part-
ners is the additional sales revenue that suppliers
can generate due to improved out-of-stock levels.
Next, lower operating costs can be realized
through labor reduction and improved business
processes. Wal-Mart directly asked their suppliers
to look for a return on investment within their
own operations.

Some of Wal-Mart's suppliers are wary of com-
mitting to RFID due to the lack of RFID education
and the complexity and costs associated with
RFID systems. Challenges and questions sur-
rounding system performance, data synchroniza-
tion, consumer privacy, integration with legacy
systems and non-compliance repercussions
remain at the forefront of supply partner minds.

The majority of Wal-Mart's suppliers appear
ready to embrace RFID and begin working
toward compliance. Given the size and influence
of some of the suppliers who are ready to com-
mit to RFID, this speaks significant volumes about
the potential impact the mandate may have on
the RFID industry in terms of revenue, transpon-
der and reader shipments, and overall market
development.

Undeniably, Wal-Mart's edict may be the single
most important milestones for RFID to date. How-
ever, the timing begs the question: Is RFID tech-
nology prepared for Wal-Mart and vice-versa?

Whether or not the 2005/2006 deadlines are
achieved remains in question. Wal-Mart, suppli-
er and technology vendor actions over the next
six months will solidify this perspective. Regard-
less, Wal-Mart's suppliers now have their
marching orders and things have been officially
set in motion.

—Michael J. Liard, VDC,
Senior AIDC/RFID Analyst

ECA Cautious Despite Continued Growth in

Components

Electronic component orders continued their upward movement in October 2003, according
the Electronic Components, Assemblies & Materials Association (ECA, Arlington, VA, www.ec-
central.org). October marked the third consecutive month of gains following 20 months of lit-

tle or no movement.

Manufacturers at ECA's recent executive committee meeting in Chicago, IL, reported modest
business increases over the past two to three months. Increases in Asia are being driven by the

personal computer and

wireless markets, while
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Asia, particularly China,

manufacturers continue

to question whether capacity estimates in the area are accurate and what effect this will have on
pricing. “There's little incentive to compete in the commodity markets with pricing at rock-bot-
tom levels. Unless demand catches up with capacity, it will be difficult to stabilize prices, much

less increase them.”

ECA represents manufacturers and producers of passive and active components, component
arrays and assemblies, and materials and support services. It is a sector of the Electronic Indus-

tries Alliance.

Climbing for the sixth consecutive month,
the North American IMS/PCB Industry Book-
to-Bill Ratio for October 2003 was 1.18. The
ratio is calculated by averaging the index
numbers for orders booked over the past
three months and dividing by the average
index numbers for sales billed during the
same period. A ratio of more than 1.00 sug-
gests that current demand is ahead of supply,
which indicates probable near-term growth.

Industry sales billed (shipments) in October
2003 decreased 6.6% from October 2002,
and orders booked increased 20.4% from
October 2002.

Compared to 2002, shipments of PCBs are
down 20.8% year-to-date, while bookings of
PCBs are down 10.2% year-to-date.
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Li Appointed President
of Data 1/0 China

Data 1/0 Corp. (Redmond, WA) has announced
the appointment of Robert C. M. Li, Ph.D., as
president of Data I/0 China.

Dr. Li grew up in China and is fluent in Man-
darin Chinese as well as English. After spending
several years in academia teaching at Brooklyn
Polytechnic and working at the Massachusetts
Institute of Technology (MIT)'s Lincoln Laborato-
ry, Dr. Li jointed Tektronix Inc. and later became
chief operating officer of Precision Interconnect.
Since 1993, Dr. Li has been principal of Virtus
Consulting, providing general management and
mentoring in high-tech companies.

Data I/0 China has offices in Hong Kong, Shen-
zhen and Shanghai.

Is China Alpha or Omega
for the Rest of the World?

A new, free white paper from In-Stat/MDR
(Scottsdale, AZ, www.instat.com) addresses a
number of questions with regard to China and its
continuing and significant impacts on the rest of
the world.

As the U.S. continues to lose dominance in the
semiconductor and electronics industries, how
does China continue to draw foreign investment
and activity? Can China be wholly blamed for the
misfortunes of other geographic markets? What
are the economic/financial issues with regard to
China and the rest of the world? What do the
capital spending numbers look like? How many
wireless subscribers are there in China? How
many landlines?

To download the paper, visit: www.instat.com/
catalog/downloads/china.htm.

Nam Tai Subsidiary J.1.C.
Expands

Nam Tai Electronics Inc. (Vancouver, British
Columbia, Canada, www.namtai.com), an elec-
tronics manufacturing and design services
provider, has announced that its Hong Kong sub-
sidiary, J.I.C. Technology Co. Ltd., an LCD panel
manufacturer, has entered into a lease agree-
ment for new factory premises. The company
plans to replace its existing factory and expand
its manufacturing facilities to cope with future
development. Located in Baoan County, Shen-
zhen, China, the new factory area, including dor-
mitories, is about 600,000 sq. ft., twice the size
of the existing factory.

International Rectifier Breaks Ground in Xi'an

International Rectifier Corp. (IR, El Segundo, CA, www.irf.com) broke ground in October 2003

on a new manufacturing site in Xi'an, China.

The new assembly and test facility, which will manufacture key power management compo-
nents needed to support the world's growing requirement for power supplies, motion control,

personal computers and other con-

sumer electronic products, s
expected to become operational in
early 2005.

Sun Qing Yun, the mayor of Xi‘an,
said, “We're honored that Interna-
tional Rectifier has chosen to build
its new site here. IR's new facility
will be the largest international
semiconductor assembly and test
factory in the area.”

The new site will be located in the
Chang‘an Technology Park in
Xi'an's High Technology Industrial
Development Zone. In addition to
the new manufacturing facility, the
company maintains design and
applications centers in Xi‘an, a trad-

Walf Lifsy, executive vice president of IR's worldwide oper-
ations and chairman of Xi'an IR Microelectronics Co. Ltd.
(left), and Li Zhang Shu, deputy secretary of the Shaanxi
Provincial Party Committee and secretary of the Xi'an
Municipal Party Committee, inagurate IR's new manufac-
turing site in Xi'an China.

ing company in Shanghai and has multiple sales offices throughout China. IR operates facilities
in 19 other countries throughout North America, Europe and Asia.

“In addition to providing additional working
space, the increased manufacturing space will
also provide room for future expansion, such as
setting up of its own chip on glass production
line and also adding more production lines for
LCD panels,” said Tadao Murakami, chairman of
Nam Tai.

Upon the completion of construction and
installation of equipment, J.I.C. expects to move
into the new factory premises within the second
quarter of 2004.

Cadence Inaugurates Beijing
IC System Design Institute

Cadence Design Systems Inc. (San Jose, CA,
www.cadence.com), Beijing Zhongguancun Soft-
ware Education Investment Co. Ltd. (Beijing,
China)—a consortium of investment companies,
and the Beijing government have opened the
$30 million Zhongguancun Cadence Institute of
Software Technology (ZCIST, Beijing, www.
zcist.com).

Designed to help transform China from an elec-
tronics manufacturing base into a world-class

center for integrated circuit (IC) and system
design, the 120,000 sq. meter ZCIST is the first of
its kind in the Asia Pacific region. Unlike other
training institutes for IC design software tools,
ZCIST will provide engineers with IC and system
design methodologies, skills and knowledge to
increase their design capabilities.

ZCIST is a two-phase development—the first of
which will serve 500 students. It has been
designed to provide training for up to 1,000 res-
idential students per year with courses ranging
from three to 12 months.

The institute will offer six bilingual courses cov-
ering practical and advanced training on system-
level design, logic design and verification, syn-
thesis and place and route, analog/mixed-signal
design, custom IC layout design and high-speed
board design.

Would you like to contribute
to Asia WATCH?
Contact Robin Norvell at
rnorvell@upmediagroup.com.
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E. Jan Vardaman

Future R&D for the Electronics
Industry: Who’s in Charge?

Can the lost art of R&D be regained?

ith recovery on the way, the electronics
industry is experiencing the need for new
materials, process developments and relia-

bility analysis. Where will the research and development
come from? Who will pay for it?

The Old Days

In the old days, companies such as AT&T and IBM
were the source of a tremendous amount of research
and development (R&D) in the electronics industry.
Not only were new packages and assembly technologies
developed, but the companies also focused on new
material developments—working closely with material
suppliers. A great deal of time and effort went into the
development of process technology and reliability
analysis.

With downsizing and divestiture, R&D in today’s
companies is a lost art. Most companies have reduced
R&D spending, shed manufacturing and cut employ-
ees. R&D on materials, process and even labs for fail-
ure analysis and testing are a distant memory. At
some point, the oil companies conducted R&D on
new epoxy-based materials, but these companies have
long since left the electronics
business to focus on huge profits
in oil and gas.
Squeezing Profits and
Limiting R&D

With the tremendous out-
sourcing both in integrated circuit
(IC) package assembly and board-
level assembly, most companies
no longer have the personnel to
conduct many R&D projects in-
house. Compounding the prob-
lem are the low profit margins at
assembly houses that do not allow
large R&D budgets. With contin-
ued cost pressure driving margins
thinner, little hope is in sight.

The Role of the University

Historically, universities were the source of much
basic science. The National Science Foundation contin-
ues to support centers of excellence in semiconductor
packaging and assembly. With scarce resources during
the recent downturn, many companies have turned to
universities for more than just basic R&D.

Research activities at the University of California
Berkeley, Stanford University and the University of Cal-
ifornia Los Angeles (UCLA) are famous. Cornell is well-
known for its materials research and research in under-
fill materials. Rensselaer Polytechnic Institute (RPI) has
a strong electronics packaging program. The Georgia
Institute of Technology (Georgia Tech) has a worldwide
reputation for its electronics packaging research—
including system-in-package, underfill materials, sub-
strates and other areas.

The State University of New York (SUNY) Bingham-
ton is known for its work in electronics packaging. The
University of Maryland’s reliability and failure analysis
is highly regarded. The University of Texas at Austin has
a strong reputation in materials research. The Universi-
ty of Arizona is famous for modeling and simulation
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work. North Carolina State University—with its loca-
tion in Research Triangle, NC—has electronics-related
activities. Arizona State University has electronics
industry research programs based on its close proximi-
ty to Intel and Motorola.

Auburn University is highly regarded for its reliabil-
ity work in automotive electronics and has expanded its
activities into wireless communications. With Auburn’s
new professors, the university will now be recognized as
the premier very large scale integration (VLSI) test cen-
ter in the U.S.

Each of these universities has developed corporate
partnerships with industry, and the industry is increas-
ingly depending on the cooperative research and devel-
opment at these academic institutions. Will this be suffi-
cient to meet the future needs of the electronics industry?

One cause for concern is the decline in the number
of foreign students that are now coming to U.S. uni-
versities. Why should anyone be concerned about this?
Students outside the U.S. make up an increasing por-
tion of the engineering population at most universi-
ties. Since the events of September 11, 2001, it has
become increasingly difficult for foreign students to
obtain visas to study in the U.S. Without students to

do the research, how will university and industry goals
and objectives be accomplished? Clearly, U.S. govern-
ment policy needs to address these issues.

Industry Developments Today
and Tomorrow

Future electronics packaging developments will
depend on the coordinated efforts of strong industry
leaders in bringing equipment, materials and assembly
suppliers together to work on problems. A good exam-
ple of a positive development is LSI Logic’s develop-
ment of assembly and packaging solutions for silicon
with low-k dielectric material. Activities at LSI Logic
included coordinating the work of the silicon foundry,
low-k dielectric material suppliers, assembly houses,
wire bond equipment makers, molding compound
material suppliers and flip chip underfill material sup-
pliers. Similar activities will be required for the future if
the industry is to achieve growth and prosperity.

The future competitiveness of the electronics indus-
try depends on strong activities in R&D. Leaders and
members of the government, industry and academic
community must all pay attention to and take a role in
the R&D activities that are required. u
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Jack Crawford

Publishing an Industry-
Consensus Standard

The pros and cons of an open process.

he IPC Technical Department is preparing for an

audit by the American National Standards Insti-

tute (ANSI). As audits go, it will be pretty typi-
cal. We will set out stacks of papers, and the auditor will
examine them for errors. A question will come up about
something, and we will have to look through more
papers. This year’s audit is focused on standards that
had to be reballoted because of negative votes. The con-
cern is that IPC staff assured that the committee made
every effort to resolve the vote to everyone’s satisfaction.

We have an over 30-page document that defines the
process we are required to follow. The process itself is
periodically reviewed by ANSI against a set of minimum
requirements. We know that every ANSI document we
publish is subject to audit, and we are prepared. In the
end, the auditor will present some recommendations to
both our process and implementation.

Sometimes we have to negotiate on any changes in
our process because IPC’s peer-consensus process is
more open than that of many other standard develop-
ment organizations. Although, for example, ANSI can
relegate final approval to its Board of Directors or to a
small representative group from the industry, this
approach is not acceptable to IPC.

We have learned that standards with the largest
development group have the broadest content and are
more readily accepted by industry. We have also
learned, sometimes painfully, that large groups present
our volunteer leaders and IPC staff liaisons with some
pretty big challenges.

Because of our desire for maintaining an open
process, we are willing to work through these challenges.
For example, the IPC-A-610 committee has over 150
members and a typical meeting has 35 to 40 impas-
sioned participants. With several hundred thousand
users around the world, the committee recognizes that
they cannot please everyone all of the time. Sometimes
the best solution comes from recognizing that only one
answer that is the best does not exist.

Our process of openness probably adds months to
the development cycle. Staff liaisons to a committee
must assure that every technical comment submitted to
a draft is reviewed and resolved by the committee. They

must also assure that the comment and resolution are
made public.

IPC membership is not required to participate in
document development, and committee participation
does not require attendance at every meeting. We ask
that you review documents that will impact your
business and keep your comments technical and con-
structive. Also, be sure to substantiate your recom-
mendations. [

Assembly Standards Update
2003 Published Standards

Design

IPC-2221A, Generic Standard on Printed Board Design

IPC-2226, Sectional Design Standard for High Density Inter-
connect (HDI) Boards

IPC-2501, Definition of Web-Based Exchange of XML Data

IPC-2546, Sectional Requirements for Shop-Floor Equip-
ment Communication Messages (CAMX) for Printed Cir-
cuit Board Assembly with Amendment 1

Electronics Assembly

IPC/EIA/JJEDEC J-STD-002B, Solderability Tests for Compo-
nent Leads, Terminations, Lugs, Terminals and Wires

IPC/EIA/JJEDEC J-STD-003A, Solderability Tests for Printed
Boards

IPC-J-STD-027, Mechanical Outline Standard for Flip Chip
and Chip Size Configurations

IPC-A-610C, Acceptability of Electronic Assemblies in Ger-
man, Danish, Finnish and Japanese

IPC-7912A, Calculation of DPMO and Manufacturing
Indlices for Printed Board Assemblies

Printed Circuit Boards and Materials

IPC-WP/TR-584, IPC White Paper and Technical Report on
Halogen-Free Materials Used for Printed Circuit Boards
and Assemblies

IPC-5701, Users Guide for Cleanliness of Unpopulated Print-
ed Boards

IPC-9151A, Printed Board Process, Capability, Quality and
Relative Reliability (PCQR2) Benchmark Test Standard
and Database

Optoelectronics

IPC-0040, Optoelectronic Assembly and Packaging Technol-
ogy

IPC-8413-1, Specification for Process Carriers Used to Han-
dle Optical Fibers in Manufacturing

IPC National Technology Roadmap for Electronic Intercon-
nections
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Wafer Bumping

Optimizing Solder Paste

for Wafer Bumping

Maureen Brown and Fritz Byle

This
investigation
examines
the variables
of wafer
bumping
using
solder paste
printing
techniques.

older paste is used for an array of elec-
s tronics assembly applications and is find-

ing more uses for the microelectronic and
semiconductor industry. Wafer or substrate
bumping, which is creating bumps or intercon-
nects on wafers and substrates with very fine
mesh solder pastes, has created much interest.

Several options for bumping a wafer are cur-
rently in use. Solder paste printing is the second
most common method, with electrodeposition,
gold stud bumping, evaporation and ball place-
ment in the minority.! Electroplating is a popular
bumping technology that drives tighter pitches
capability. After the under-bump metalization
(UBM) is deposited onto the wafer, a photo resist
is applied, exposed and developed. The solder is
selectively plated as the UBM acts as an electrode
for the plating process. The photoresist is then
removed, and the wafer undergoes a reflow
process to form spherical bumps.”

The solder paste bumping process typically
places the wafer in a fixture for additional sup-
port during the stencil printing process. An auto-
mated measurement system in-line that quanti-
fies the volume of solder paste deposited for
process monitoring is beneficial. The bumps are
then formed in an inerted reflow oven. For later
processes the wafer must be cleaned to remove
any flux residues. The bumps are subsequently
inspected to ensure coplanarity.

The main driver for solder paste bumping
gaining in popularity is its lower costs as com-
pared to other bumping technologies.!! On aver-
age the cost of electroplating is 2.2 times greater
than solder paste bumping.’

Lead Free

Due to recent lead-free elimination policies
worldwide, solder paste bumping should be capa-
ble for a large range of lead-free alloys (binary,
ternary and quaternary). Solder paste bumping
will inherently be an easier drop-in solution than
plating technologies, as maintaining the homo-

NEW

geneity of the multiple elements in the powder
generation process is easier than controlling the
electroplating bath composition of greater than a
two-part alloy.

Voiding

Another major concern of solder paste bump-
ing is the presence of voids as compared to elec-
troplating. The current upper specification limit
promoted by electroplating service providers is
10% voids. As solder paste has evolved over the
last several years, the voiding levels have declined.
In most applications solder paste bumping void
levels are competitive to the electroplating
process, and in some applications voiding can be
reduced to levels below 3 to 5%.

Technology Limitations

The current greatest limitation of the solder
paste bumping process is the minimum pitch,
which is 180 to 200 microns. This limitation has
been challenged by the marriage of a photoresist as
an in-situ stencil that creates a cavity, which facili-
tates the low cost processing of solder paste bump-
ing. This innovative intermingling of the best of
the two most common wafer bumping technolo-
gies allows this lower cost option to print to tighter
pitches as low as 70 to 100 microns.> 8

Solder paste suppliers are investigating finer
solder powders to further permit solder paste
bumping of tighter and tighter pitches. The cur-
rent demand is for Type 5 powder with greater
interest for Type 6. Very few applications require
finer particle size distributions than Type 5 or 6,
but suppliers of wafer bumping pastes are antici-
pating future industry demands and develop-
ment work is continuing.
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Wafer Bumping

The further improvement
for a capable process has been

largely driven by the forecasted 3.00
demands of the industry. Flip 275
chip (FC) applications are 2.50
growing.!0 Prismark Partners 225
reported a compounded annu- 2.00
al growth rate (CAGR) of glob- 1.75
al FC production from 2000 to 1.50
2005 at 45% annually.®? 1.25
Beyond the increasing demand 1.00
of FC opportunities, the indus- 0.75

try trend wants to increase the
I/O count with an emphasis of
maintaining die footprint area.
Decreasing the pitch is the most common
method to meet market demand of
increased I/O count.

Project Setup

This overall project was designed to
focus on the various key process modules
that affect the final yield for a wafer
bumping production line: printing,
reflow and cleaning. This article reports
on the initial phase where the greatest
majority (>60%) of yield loss might be
attributable to the printing module. The
stencil layout attempted to take into con-
sideration the current state of the market
and the future demands of aperture
dimensions and pitch.

An electroformed stencil with elec-
tropolished and nickel-plated aperture
sidewalls was utilized for the experiments.
Stencil thickness was 50 micron, and the
aperture shape was square with corner
radius. The aperture dimensions and the
area ratios for the 10 varying dimensions
and four different pitches are tabulated in
Table 1. This stencil was used to assess the
transfer efficiency, stencil aperture block-
age rate and brick definition of the solder
paste deposits.!? Specifics are summa-
rized in Table 1.

Solder Paste Materials

Substrate and wafer bumping applica-
tions require complete removal of the
residues post-reflow. For paste bumping
the flux residues must be completely and
easily removed; therefore, water-soluble or
aqueous chemistries were used in this
experiment. The flux chemistries in this
study differed in raw materials, viscosity

Aperture
Dimension (D)*
66 100 116 132
73 110 128 146
80 120 140 160
89 134 156 178
100 150 175 200
114 171 200 228
133 200 233 266
160 240 280 320
200 300 350 400
267 401 467 534

*Note: The apertures are square geometries with a length and width of D (um).

TABLE 1: Stencil apertures and pitches (all dimensions reported in pm).

Paste A Paste D

Chemistry Aqueous Aqueous

Viscosity Low Moderate

Tack Low Moderate
Type 5 90.0% 90.0%
Type 6 89.5% 89.5%
Type 7 88.0% 88.0%

TABLE 2: Solder paste property table.

Wall Definition

FIGURE 1: Solder deposit definition gauge.

and tack (Table 2). Differing viscosities and
differing mesh sizes were used for applica-
tions ranging from utilizing a metal foil
stencil for wafer and substrate bumping,
along with those applications that have the
stencil in place during the reflow.”

Procedure
A stencil printer with full platen sup-
port was used. The solder paste samples

were printed at a relatively
low speed, less than 1 in./sec.

264 on-contact printing, and the
292 print pressure was optimized
320 for each solder paste sample
356 by concluding the optimal
400 separation speed, squeegee
456 pressure and print speed for
532 each flux type. This phase of
640 the experiment focused on
800 the printing aspect, and,
1068

therefore, a planar non-sol-
derable test vehicle was used.
Several boards were printed
for each solder paste sample.
The transfer efficiency rate, or, converse-
ly, blockage of the apertures, and solder
deposit definition were recorded for
each sample.

Data Analysis

Three aspects were graded for this
printing investigation: transfer efficiency
of the stencil, blockage of the apertures
and the solder deposition definition. The
transfer efficiency was visually gauged
based on the quantity of solder paste that
was deposited on the test vehicle sub-
strate. The solder paste blockage of the
stencil defined the percent of apertures of
a specific pattern post-printing that
exhibited solder paste remaining in the
apertures that would prevent acceptable
paste release from the stencil. For each
aperture dimension and pitch, 25 by 25
apertures were in a full area pattern. Last-
ly, the brick definition of the solder
deposit was rated (Figure 1).

As seen in Tables 3 and 4, the area ratio
had the greatest effect on the overall print
quality and capability. The flux formula-
tion chosen for the bumping process had
a greater effect for complete paste release
from the stencil (Table 5), while the pow-
der mesh size had a greater effect on the
quality of the brick definition (Table 6).
From the data analysis the pitch had no
significant effect on the solder paste
release from the stencil or the definition
of the solder paste deposit.

The flux formulation used in bumping
applications did have an effect on reduc-
ing the clogging of the stencil apertures to
maximum the transfer of solder paste
(Table 7). Poor transfer of the solder paste
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Wafer Bumping

will ultimately impact the Source Nparm DF Sum of Squares F Ratio
bump heights. Area Ratio 9 9 408651.27 1668.26
The aperture dimensions  Flux 1 1 504.60 18.5396
and stencil thickness had a sig- ~ Mesh 2 2 353:60 102067
. Pitch 1 1 0.00 0.0000
nificant effect on the rate of TABLE 3: Ef block
clogging the stencil apertures. 25 i i o bl 02 S
Area ratios less than 1.25 are
3 G 9 . Source Nparm DF Sum of Squares F Ratio
statistically equivalent with -
h d A Area Ratio 9 9 576.78483 722.7974
respect to t € solder paste o 2 2 31.69527 178.7351
release potentlal. When the Flux 1 1 0.65104 7.3427
area ratio ranges from 1.5 to  Pitch 1 1 0.03841 0.4332

2.0, the release of the solder
paste reduces and the area
ratios are significantly different (Table 8).
Tables 9 and 10 show that a significant
difference did not exist between the Type
5 and 6 powder distribution to the clog-
ging of the stencil apertures. The finer
powder distribution had a greater release
characteristic to the coarser powders, but
the finer powder mesh sizes of Type 6 and
7 have statistically superior brick defini-
tion to the coarser Type 5 distribution.
The powder size distribution should not
be selected based solely on the successful
release potential or the wall definition, as
the finer particle size distributions have a
greater surface area to mass ratio (SAM).
Analyzing the viscosity effect on block-
age (Table 11), the lower viscosity (A-T7)
samples improved the deposit definition
and transfer efficiency as compared to
those solder paste samples that had higher
viscosity (D-T5). The samples of the high-
est viscosity were greater than twice the
lowest viscosity sample to study a wide
range. Based on this experimentation, vis-
cosity was not statistically significant for
the 0.75 area ratio test pattern only (F ratio
= 6.7). With other area ratios such as 1.75,

Area Least
Ratio Sq Mean
Level

2.75 A 100.00000
3 A 100.00000
2.5 A B 97.50000
2.25 B 95.16667
2 C 75.83333
1.75 D 51.50000
1.5 = 39.83333
1.25 F 1.66667
0.75 F 0.00000

1 F 0.00000

Levels not connected by same letter
are significantly different.

TABLE 7: Area ratio effect on blockage.

TABLE 4: Effects test on brick definition.

Flux Level Least Sq Mean
D A

57.600000
A B 54.700000

Levels not connected by same letter
are significantly different.

TABLE 5: Flux effect on blockage.

Flux Level Least Sq Mean
A A

2.4450000
D B 2.3408333

Levels not connected by same letter
are significantly different.

TABLE 6: Flux effect on brick definition.

the viscosity of the material, though, did
have a statistically significant effect (F
ratio = 30.5). Therefore, as the print
deposit decreases in relation to the surface
area of the aperture walls, the viscosity of
the solder paste needs to optimize for the
challenging application requirements.

Discussion

Measurement Issues

In evaluating the printing results, a
visual approach was necessary due to the
difficulty encountered in locating re-
peatable, automated inspection equip-

Area Least
Ratio Sq Mean
Level

075 A 4.5812500
1 B 4.1250000
1.25 C 3.8750000
1.5 D 3.5729167
1.75 E 2.9583333
2 F 2.0000000
2.25 G 1.4166667
2.5 H 0.6958333
2.75 | 0.4458333
3 J 0.2583333

Levels not connected by same letter
are significantly different.

TABLE 8: Area ratio effect on brick definition.

Prob > F ment for quantifying the vol-

ume of the

<0.0001 solder paste
<0.0001 deposits. The majority of avail-
SU000 able inspection tools are geared
1.0000 q

for post-reflow bump inspec-

tion or for paste deposits on a
orob o F surface-mount scale (length
rop > o . .

and width dimensions >300
<0.0001 . -
ey um). The bumping application
0.0072 represents an extreme chal-
0.5111 lenge for inspection equip-

ment. For £5% accuracy on 66

um (0.0002 mm?) deposits, the
equipment would need a resolution of bet-
ter than 1 pm in x, y and z. This is coupled
with the challenge represented by the spec-
ular wafer surface, though the extreme pla-
narity is a benefit.

Verifying that the extremely low print
defect rates needed for high-yield bump-
ing processes are actually being achieved
requires an exceptionally high statistical
sample size. This requires that the mea-
surement equipment be capable of
accepting computer-aided design (CAD)
input, as generating a program manually
would be impractical. Though quantita-
tive data collection is preferred, visual
examinations are beneficial because one
can easily and rapidly detect an isolated
print defect in a closely spaced array of
deposits.

Paste Technology Impact

The particle size distributions for Types
5 and finer are not yet well standardized.
Therefore, the paste manufacturer and user
should agree upon which of the manufac-
turer’s powder types are appropriate in a
given application.

Referring to Table 9, no statistical dif-
ference in blockage occurred between the
Type 5 and the finer Type 6 distribution.
This result was due to the large overlap in
the Type 5 and Type 6 distributions. The
current market demand has gravitated
towards Type 6, as it fits the aperture sizes
normally required for bumping and is typ-
ically more available than Type 5. Type 7
powder is normally only required for
bumping extremely small apertures.

Another consideration regarding pow-
der distribution to make an informed

Continued on pg. 56
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Test & Inspection

2-D or 3-D Inspection:
Do You Have to Choose?

Dr. Udo E. Frank

Flexibility
in x-ray
inspection
combines
2-D real-time
imaging with
3-D axial
computed
tomography.

he role played by x-ray systems in the
T inspection of today’s electronic assemblies

is well understood. Unlike machine vision
and optical inspection equipment, x-ray systems
penetrate materials to expose hidden solder joints
on area array devices. Once a need for x-ray
inspection equipment has been determined, the
next question is: Which is best for the applica-
tion—two-dimensional (2-D) or three-dimen-
sional (3-D) imaging?

2-D vs. 3-D Imaging

For most applications, 2-D x-ray systems serve
the need, providing a top-down image of the board
or package being viewed. More advanced systems
also offer the ability to inspect for defects by rotat-
ing the part being inspected at oblique angles to
the x-ray beam. The target area—the component
or interconnect being checked for a defect—can
thus be viewed from multiple orientations.

Two-dimensional (2-D) systems consist of: a)
an x-ray source (sealed or open tube), b) a fixture

for holding and manipulating the part being
inspected (sample) and c) the radiation detector.
While x-ray tubes are available in various config-
urations and performance capabilities, open
microfocus tubes are used primarily for the high-
resolution requirements of electronics assembly
and packaging. Such tubes can provide a spatial
resolution in the range of 1 pm, with geometrical
magnifications up to 2400x.

An open tube is a stainless steel tube in which
a vacuum is continuously created, while a sealed
tube is generally a tube in which the vacuum is
created at the time of manufacture. Sealed tubes
may not offer as sharp an image as open tubes.
They are also less suitable for high magnification
applications because of the larger minimum dis-
tance required from the focal spot to the object
and usually have a shorter life due to consump-
tion of the electron gun (filament).

The manipulator is a device for x-y-z position-
ing and rotating/tilting of the sample with preci-
sion. The manipulator should be capable of direc-

tional and rotational speeds

E-RAY SOUNCE

ERAY COME BELR

IMLGE INTERSIFIER

IMAGED BECTION

that can be varied for require-
ments ranging from quick
overview searches at low mag-
nification to very low speeds at
high magnification.

The detector processes the
information of the x-ray
image in real-time into an
image of visible light that can

oF oRJECT be observed and assessed by
CEJECT ROTATES M :
A WA T - the human eye. While the
IRARACE SRR I most common detector is a
ALL AWGLES R .
combination of video camera
and image intensifier that con-
verts the x-rays into visible
light, other types of detectors
recently developed include
WOLUME CT

RECOKSTRUCTION

high-dynamic cameras and
flat panel direct digital detec-

FIGURE 1: Cone-beam method of computed tomography (CT).

tors (DDDs).
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The primary advantage of 2-D x-ray
inspection is the savings in time in view-
ing an image, as 3-D analysis can take
twice as long, or even longer. The prima-
ry limitations of 2-D systems become
apparent when imaging double-sided
boards. Since x-rays penetrate through
components on both sides of the board,
the devices on one side can be partially
obscured by devices on the other side.
Oblique angle imaging can lessen, and
even eliminate, the problem, depending
on the x-ray system and the complexity of
the assembly being inspected.

The most notable advantage of 3-D x-
ray inspection is that it results in a com-
plete picture of the area of concern. Sol-
der balls, for instance, on the underside of
ball grid arrays (BGAs) can be viewed
from all sides, and defects, such as insuffi-
ciently wetted or cracked balls, can be eas-
ily identified.

So, do you need 2-D or 3-D imaging?
The requirement may not always be
known until the middle of the inspection
procedure, or the requirement may
change. An x-ray system that offers both
capabilities may be the ideal solution for
the majority of applications.

Combining 2-D and 3-D

An ideal system that combines 2-D and
3-D imaging would incorporate a choice
of: a) a standard open microfocus tube or
b) a multifocus tube, which enables the
operator to select either a microfocus,
nanofocus or high-power mode, depend-
ing on the requirements of the applica-
tion. The system would perform high-res-
olution 2-D inspection for optimum
processing speed, while enabling the oper-
ator to switch to 3-D for inspection of
parts and interconnects that cannot be
adequately viewed using 2-D.

Inspecting with 3-D

Three-dimensional capability can be
achieved with a process called axial com-
puted tomography (ACT) with volume
rendering software. ACT is a reconstruc-
tion technology. By taking multiple 2-D
views and by calculating the volume data
(voxels), a 3-D image is constructed.
Typically, for 3-D inspection, the region

of interest (ROI) of the part or intercon-
nect is first located. Then, a multitude of
images is taken in a 360° circle by rotat-
ing the sample and the x-ray beam being
projected in a cone, as can be seen in Fig-
ure 1. Using software, the images are sub-
sequently recombined into a 3-D visual-
ization model.

The manipulator for the 2-D/3-D x-
ray system would enable movement
around six axes, the movement being
either programmed by computer numer-
ic control (CNC) or controlled with a joy-
stick. The multiple axes, thus, would pro-
vide flexibility in positioning the sample
for optimum imaging. The high accuracy
of the axis allows precise point-to-point
measurements in 2-D mode. In 3-D
mode, wall thickness or void volume
measurements can be performed directly
from the 3-D model due to the known
size of the voxel data.

The combined 2-D/3-D system
should let the operator shift from one
mode to the other easily. Thus, if a BGA,
for instance, is being viewed using the
2-D mode, and a 3-D image is required
to examine for a possible defect, the
operator could punch a certain tactile
key on the keyboard and begin the 3-D
operation. As the multiple images are
taken in the 360° circle around the part
and the 3-D image is constructed by
software, the operator could begin to
view the image on a second screen. Once
viewing is completed, the operator could
then shift back to 2-D and continue the
process.

True-X-Ray Intensity

The accuracy of a 2-D/3-D x-ray sys-
tem can be attributed to a unique control
technology called true x-ray intensity
(TXI). Unlike systems that measure and
control the input level of the high voltage
and current to the x-ray tube, TXI is a
process that controls and stabilizes output
intensity for x-ray emission even over a
long time range of inspection (hours).
The result is a sharp, consistent 2-D image
and data that can be reconstructed into a
complete 3-D image. Without precise
control over the x-ray intensity, the recon-
structed 3-D image would be degraded

Fo-cal Spot (f6 kel spot)

adj

.1A The point of origin from which

X-rays emanate.
2. A key point ofiintense activity or
interest.

Fo-calSpot (fo kél-spot)

noun.
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FIGURE 2: X-ray output intensity is shown in red, with TXI (top) and without TXI (bottom).

and may not even be possible to achieve
(Figure 2).

Applications for 2-D/3-D Inspection

Combined 2-D/3-D x-ray inspection
is, first and foremost, a design, produc-
tion and quality control tool. For R&D
requirements, a 2-D/3-D x-ray inspec-
tion system can be employed to develop
and refine the manufacturing process,
and it is ideal for inspecting prototypes
during pre-production. It can also be
used for reverse engineering of existing
products.

In terms of electronic assemblies, a
2-D/3-D system could be used off-line to
inspect components and packages.

Cracks, voids, delamination and other
component anomalies can be observed
and measured in either the 2-D or 3-D
mode, whichever most accurately depicts
the defect. This type of system is also par-
ticularly useful in the manufacture of sen-
sors and relays and other micro-electro-
mechanical (MEMS) and micro-opto-
electromechanical (MOEMS) devices. ®

Dr. Udo E. Frank is director of research and devel-
opment at FEINFOCUS, Garbsen, Germany; +49-
5131-7098-0; email: info@feinfocus.com.
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Reliable Solder Joints for 0201s

David Geiger, Mei Wang, Dr. Dongkai Shangguan, Todd Castello and Fredrik Mattsson

A summary
of the
eutectic and
lead-free
solder
reliability
testing that
has been
performed
while
developing
the 0201
process.

Lﬁ

FIGURE 1: 0201 qualification vehicle.

ver the past few years, numerous exper-
O iments have been conducted to design a

robust process for 0201 assembly.!-
Optimal pad designs have been developed, stencil
designs have been fine tuned, pick-and-place
equipment has been evaluated, reflow profiles
and atmosphere have been investigated and
rework methods have been established, with both
tin-lead (Sn-Pb) and lead-free solders. The relia-
bility tests to be presented in this article include
shear test, bending test, vibration test, thermal
cycling, as well as cross sectioning and scanning
electron microscope (SEM) analysis.

Qualification Vehicle

As shown in Figure 1, the 0201 qualification
vehicle was a double-sided panel with mirror
images. The outside dimension was 5 in. x 7 in.
with 0.030 in. thickness. Four boards with a cell
phone form factor were designed into this panel.
For 0201s, two types of pad design (Pad U and Pad
H) were utilized in this test vehicle; Boards A and B
were designed with Pad U, while Boards C and D
were designed with Pad H, for 0201s. Different
spacings (6 mils, 8 mils and 10 mils) were included
between 0201 and 0201, between 0201 and 0402,
and between 0201 and chip-scale package (CSP)
and SO8. Microvia is also included for 0201s.

With a 5 mil thick stencil, the area ratio
(AR)—the ratio of the aperture opening area to

the aperture wall area—was 0.60 for Pad U and
0.74 for Pad H.

A total of 5,728 components were on the top-
side of the qualification vehicle, including 5,092
locations for 0201s, 624 locations for 0402s, eight
locations for SO8s and four locations for CSPs.
The 0201 resistors from two different vendors
and 0201 capacitors from another two vendors
were distributed equally in the pick-and-place
program.

Solder paste printing was carried out using a
eutectic Sn-Pb, no-clean solder paste and a lead-
free, no-clean, Sn/3.9Ag/0.6Cu solder paste. The
stencil used was a 0.005 in. stencil with apertures
designed for good printability. The minimum
expected solder paste volume for Pad U was 554
mil® (0.009705 mm?).

Cross Section Analysis

For cross section analysis (Figures 2 and 3),
components from each pad type and each com-
ponent vendor were sectioned. The solder fillets
were evaluated using the IPC-A-610 Rev C guide-
lines, and each of the pad types investigated
would meet the Class III requirements. The sol-
der fillet wetted up the entire end termination of
the components, both for the capacitors and for
the resistors.

Shear Test

A lap shear test was performed on 20 samples
of each component type, both with microvia in
pad and no microvia in pad, on Panel A (Pad U)
and Panel C (Pad H). A shear tester with a load
rate of 500pum/sec. was used for all of the shear
tests. For the 0201 components, each terminal
was roughly 0.2 x 0.3 mm. Based on the shear
strength of the solder, a minimum of 300g shear
strength would be required for the Sn-Pb solder.
Further, if the failure mode is due to poor assem-
bly quality such as insufficient solder or excessive
voiding, it should be considered as a failure.

All shear tests exceeded the minimum require-
ment of 300g (Figure 4). All shears resulted in
separation at the solder-component termination
interface or were mixed mode, including termi-
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FIGURE 3: Cross sections and
SEM pictures for Sn/Pb 0201 sol-
der joints.

FIGURE 2: Cross sections and
SEM for lead-free 0201 solder
joints.

nation from component, solder-termination interface, within
solder, or printed circuit board (PCB) pad lifting (Figure 5).

An analysis of variance on 960 shear test data points showed
that the component type and the pad size have a significant effect
on the shear strength of the 0201 solder joints. The presence of
via-in-pad did not have a statistically significant effect (Table 1).

The shear test also showed that the 0201 solder joints assem-
bled with the lead-free solder have higher shear strength than the
Sn-Pb solder (Figure 4).

Cyclic Bending Test

The cyclic bending test was used to simulate keypad or other
button pushing induced stress during the life of an electronic
product. The cyclic bending test consisted of a two-point anvil
structure with one moving anvil (Figure 6). The total displace-
ment was 2 mm, and the frequency was 1.35Hz (or 81 cycles per
minute). The duration of the test was 300,000 cycles. Resistance
measurement data were collected every 10 seconds. The time and
location of the failure was captured and recorded.

After the test to 300,000 cycles, failure analysis revealed that
the failure was due to the cracking of the trace connecting
between the resistors (Figure 7); no solder joint cracking was
observed. The failure analysis also showed that the open nets
were occurring at the same locations and orientation for both
the Sn-Pb and lead-free solder boards.

Vibration Testing

For the vibration testing, to ensure that the energy would be
concentrated in the areas of interest, a sine sweep was first per-
formed on the boards to determine at what frequencies the
major resonances occurred and at what frequency the board
went into attenuation. The data (Figure 8) showed that the first
resonant frequency occurred at about 35 Hz, the second and
third resonances occurred at about 170 Hz and 190 Hz and then
slowly tapered off to the attenuation frequency at about 900 Hz.
This result indicates that the most effective test profile should be
concentrated in the area between 5 Hz and 500 Hz. To meet this
requirement, the following profile was used (Table 2).

0201 Shear Strength (Pad H)
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500 1 ® Tin Lead Solder
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FIGURE 4: Shear test results.

FIGURE 5: Shear test pictures a) Sn/Pb Pad H capacitor, b) Sn/Pb Pad H
resistor, ¢) Sn/Pb Pad U capacitor, d) Sn/Pb Pad U resistor.

ANOVA Table for Pad H

Source DF Ss Ms F P
Paste Vendor 2 1307102 653551 8.974 0.054
Via Type 3 218473 72824 1.662 0.211
Component Vendor 18 788832 43824 4.474 0.000
Error 456 4467135 9796

Total 479 6781542

Source DF Ss Ms F P
Paste Vendor 2 1743929 871965 8.902 0.055
Via Type 293857 97952 1.796 0.184
Component Vendor 18 981897 54550 4.940 0.000
Error 456 5035840 11044

Total 479 8055524

TABLE 1: Analysis of variance for shear testing.
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FIGURE 6: Bend test set-up.

The boards were then tested for one hour in each of the three
major axes (X, y, and z). No failures were found.

Temperature Cycling

Temperature cycling (-45 to 125°C) was done using the lead-
free test vehicle,* which has many different types of components
including 0201, 0402, 0603, quad flat pack (QFP), CSP and ball
grid array (BGA). A total of 52 boards with 20 0201s on each
board were included. No failures were observed for the 0201
component up to 3,000 cycles. This result was the same for the
0402 and the 0603 components on these boards.

Summary

Optimized pad design and process parameters are critical to
the quality and reliability of board assembly using 0201 compo-
nents. Cross sections have shown that the solder joint formation
meets the IPC-A-610C Class III requirements. Results of the reli-
ability tests, including shear test, cyclic bending test, vibration
test and thermal cycling test, have demonstrated the reliability of
0201 solder joints, using Sn-Pb and lead-free solders. u
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Components - Leaded - Sockets

Advanced Interconnections Corp.
Mouser Electronics

3M Electronic and Interconnect Solutions
Zierick Mfg. Corp.

Components - Surface Mount - Active

Fairchild Semiconductor
Mouser Electronics
Sanyo/Hitachi High Technologies America

Components - Surface Mount - BGA

Digi-Key
Fairchild Semiconductor
Teradyne Connection Systems

Components - Surface Mount - Chip
scale

Fairchild Semiconductor

Components - Surface Mount -
Connectors

3M Electronic and Interconnect Solutions
Advanced Interconnections Corp.

AVX Corporation

Mouser Electronics

Sinbon Technologies

Teradyne Connection Systems

Zierick Mfg. Corp.

Components - Surface Mount - Flip chip

Waterfall Technologies

Components - Surface Mount - Leadless

AVX Corporation
Fairchild Semiconductor
Raychem Circuit Protection

Components - Surface Mount - Micro
BGA

AVX Corporation
Plasma Etch, Inc.

Components - Surface Mount - Passive

AVX Corporation

AXTAL Products

Fairchild Semiconductor
Mouser Electronics
Nu-Way Electronics, Inc.
Raychem Circuit Protection
SMEC, Inc.

Taiyo Yuden (U.S.A)), Inc.

Components - Surface Mount - Sockets

Advanced Interconnections Corp.
Mouser Electronics

Synergetix

3M Electronic and Interconnect Solutions
Zierick Mfg. Corp.

Conformal Coating Encapsulants -
Underfill - Application equipment

Anorad, Rockwell Automation
ASYS Automation LLC
ESSEMTEC (USA) LLC

1&J Fisnar Inc.

PVA

Spraying Systems Co.
Ultrasonic Systems Inc.

Conformal Coating Encapsulants -
Underfill - Chemicals and equipment

Anorad, Rockwell Automation

CAIG Laboratories, Inc.

Concoat Limited

Dow Chemical

Dow Corning Corp.

Dymax Corporation

Mouser Electronics

National Starch and Chemical Company
W. M. Hague Co., Inc.

Wacker Silicones

Conformal Coating Encapsulants -
Underfill - Coating thickness measurement

Veeco Instruments Inc.

Conformal Coating Encapsulants -
Underfill - Encapsulants - Underfill

HumiSeal Div. of Chase Corp.
Paratronix Inc

Ultrasonic Systems Inc.
Wacker Silicones

Zymet, Inc.

Conformal Coating Encapsulants -
Underfill - Removal equipment

Micro Care Corporation

Curing - Curing systems - IR

Enthone Inc., a Cookson Electronics Company
ESSEMTEC (USA) LLC
Rehm USA, LLC

Curing - Curing systems - Thermal

Conceptronic Inc.

Enthone Inc., a Cookson Electronics Company
Heller Industries Inc.

Rehm USA, LLC

Curing - Curing systems - UV

ASYS Automation LLC

Dow Chemical

Dymax Corporation

Enthone Inc., a Cookson Electronics Company
EXFO Photonic Solutions Inc.

Hamamatsu Corporation

1&J Fisnar Inc.

Pro-mation, Inc.

Ultrasonic Systems Inc.

Curing - Heaters

Rehm USA, LLC

Curing - Ovens

Conceptronic Inc.

Heller Industries Inc.

Manix Manufacturing, Inc.
Rehm USA, LLC

Sun Electronic Systems, Inc
Vitronics Soltec Inc.
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Curing - UV lamps

Advanced Radiation Corporation
Dymax Corporation

Depaneling Equipment

Depaneling Equipment - Automated

AIC Technologies, Inc.
Anorad, Rockwell Automation
ASYS Automation LLC

CAB Technology Inc.

Fancort Industries, Inc.

PCB depaneling equipment for scored and tab
routed boards; PCB handling racks; PCB
assembly fixtures; Pulse bonders for flex cir-
cuits; Robotic point and line soldering sys-
tems; SM Lead Forming Equipment.

PMJ Automec
Radoll Designs
Tyco Electronics

Depaneling Equipment - Mechanical

AIC Technologies, Inc.
American Hakko Products, Inc.
Fancort Industries, Inc.

HEPCO Inc.

NIX of America

Radoll Designs

T-Tech, Inc.

Tyco Electronics

Waveroom Plus

Depaneling Equipment - Scoring

Fancort Industries, Inc.
Radoll Designs
Tyco Electronics

Dispensing - Dispensers - Manual

ERSA Inc.

Manncorp

0K International
Semiconductor Equipment Corp.

Dispensing - Dispensers - Positive
displacement

Anorad, Rockwell Automation
Creative Automation Company
DL Technology

ESSEMTEC (USA) LLC

GPD Global

Manncorp

MIMOT

0K International

Sealant Equipment & Engineering, Inc.
Ultrasonic Systems Inc.
Universal Instruments
Waveroom Plus

Dispensing - Dispensers - Pressure

Ultrasonic Systems Inc.

Dispensing - Dispensers - Semiautomatic

Anorad, Rockwell Automation
ASYS Automation LLC
Speedline Technologies, Inc.
Ultrasonic Systems Inc.

ID Systems

ID Systems - Barcode

CIMCIS, Ltd.
Identco

AR ®
-—w
\____/

Poryonics

Discrete Wiring
Production Systems

Palomar Technologies

Dispensing - Automatic

Air-Vac Engineering
Anorad, Rockwell Automation

& MRG0 SOM AN 1

Asymtek

Asymtek is a world leader in the design and
manufacture of automated fluid dispensing
systems. Products range from benchtop dis-
pensers and stand-alone dispensing worksta-
tions to fully automated, in-line conveyorized

y for 1ductor package bly
and printed circuit board packaging. Asymtek
also manufactures dispensing systems for
medical and industrial manufacturing.

ASYS Automation LLC
Component Express Corporation
ESSEMTEC (USA) LLC

GPD Global

Manncorp

Newport Corporation

OK International

Palomar Technologies

Sealant Equipment & Engineering, Inc.
Speedline Technologies, Inc.
Start International

Techcon Systems

Tyco Electronics

Ultrasonic Systems Inc.

Polyonics manufactures kapton and polyimide
labels for bar code identification of PCBs.
Thermogard 555, 562, 565, and 570 can be used
in direct contact with solder in wave soldering
manufacturing processes. Anti-static Triboga-
rd polyimide labels resist buildup of ESD. Poly-
onics’ materials can be used with most indus-
trial thermal transfer printers and with a
variety of thermal transfer ribbons.

ID Systems - Barcode labels

Computype, Inc.
Identco

AR ®
-—w
\_____ /4

Poryonics

Polyonics

Polyonics manufactures kapton and polyimide
labels for bar code identification of PCBs.
Thermogard 555, 562, 565, and 570 can be used
in direct contact with solder in wave soldering
manufacturing processes. Anti-static Triboga-
rd polyimide labels resist buildup of ESD. Poly-
onics” materials can be used with most indus-
trial thermal transfer printers and with a
variety of thermal transfer ribbons.

Zebra Technologies

ID Systems - Barcode printers

CAB Technology Inc.
CIMCIS, Ltd.
Identco

Zebra Technologies

ID Systems - Barcode scanners

CIMCIS, Ltd.
Identco

MICROSCAN.

Microscan

Microscan fixed position bar code scanners
and 2-D readers are compact, high speed,
and ideal for automated tracking.

ID Systems - Barcode software

CAB Technology Inc.
CIMCIS, Ltd.

Coreco Imaging
Identco

Zebra Technologies

ID Systems - Component marking

American Coding & Marking Ink Co., Inc.
Identco

Polyonics

Sprinter Marking, Inc.

ID Systems - Label application systems

ASYS Automation LLC
CAB Technology Inc.
Identco

Polyonics

Tyco Electronics

ID Systems - Laser marking inks

Polyonics

ID Systems - Laser marking systems

AIC Technologies, Inc.
ASYS Automation LLC
CAB Technology Inc.
Unitek Miyachi Corp.

Orbotech Inc.
RVSI
Smart Sonic Stencil Cleaning Systems

Inspection - Loaded hoard systems

Agilent Technologies

Anorad, Rockwell Automation
CyberOptics Corp.

DiagnoSYS, Inc.

Orbotech Inc.

Qualectron Systems Corp.
Teradyne, Assembly Test Division
Testronics

Inspection - Magnifiers and accessories

All-Spec Industries

ERSA Inc.

ESD MagEyes magnifiers
0C White Company
Qualectron Systems Corp.
Sunnex, Inc.

Vision Engineering, Inc.
Waveroom Plus

Inspection - Manual solder tooling -
X-ray

ERSA Inc.

Glenbrook Technologies, Inc.

PACE Inc.

phoenix | x-ray Systems + Services Inc.
V.J. ElectroniX

Inspection - Microphotography
equipment

ERSA Inc.

s A -
- Micr pe - -

Inspecti
Electronic

Qualectron Systems Corp.

Inspection - Microscope lights and

Inspection - Accessories

Airline/Ovation Products
RVSI

Inspection - Automatic solder joint - IR

Anorad, Rockwell Automation

Inspection - Automatic solder joint -
Laser

Anorad, Rockwell Automation

Inspection - Automatic solder joint -
Optical/vision

Agilent Technologies

Cognex Corp.

CyberOptics Corp.

Machine Vision Products, Inc.
OK International

Omron Electronics LLC

Orbotech Inc.

Qualectron Systems Corp.

Smart Sonic Stencil Cleaning Systems
Teradyne, Assembly Test Division
Testronics

Tyco Electronics

Vectron Inc.

Viscom Inc.

ViTechnology

Inspection - Automatic solder joint -
X-ray

Agilent Technologies

Anorad, Rockwell Automation

Dage Precision Industries

FocalSpot, Inc.

phoenix | x-ray Systems + Services Inc.
Teradyne, Assembly Test Division

V.J. ElectroniX

YESTech, Inc.

Inspection - Coplanarity equipment

Anorad, Rockwell Automation
ERSA Inc.

es

All-Spec Industries

Anorad, Rockwell Automation
Luxo Corporation

Meiji Techno America

0C White Company

Inspection - Semiautomatic solder joint

CyberOptics Corp.
Qualectron Systems Corp.

Inspection - Solder paste equipment

Airline/Qvation Products

Anorad, Rockwell Automation

LPKF Laser & Electronics, North America
Manix Manufacturing, Inc.

Omron Electronics LLC

Panasonic

F ic Factory A ion C

Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Tyco Electronics

Inspection - Solder paste inspection

Agilent Technologies
Airline/Qvation Products
Anorad, Rockwell Automation
ASC Intrernational

Cognex Corp.

CyberOptics Corp.

DEK International GmbH
ERSA Inc.

Orbotech Inc.

Smart Sonic Stencil Cleaning Systems
Testronics

ViTechnology
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Inspection - Stations - Manual

CyberOptics Corp.

ERSA Inc.

FocalSpot, Inc.

JOT Automation Inc.
Manncorp

PACE Inc.

Qualectron Systems Corp.
RVSI

Terra Universal, Inc.
Unit Design, Inc.
ViTechnology

Inspection - Stations - Semiautomatic

Airline/Ovation Products
CyberOptics Corp.
FeinFocus USA, Inc.
FocalSpot, Inc.
Qualectron Systems Corp.
RVSI

ViTechnology

Insp - Stereo vi -
Microscope

Leica Microsystems Inc.
Meiji Techno America
0C White Company

Inspection - Vision systems

Anorad, Rockwell Automation
Christopher Group Inc.
Cognex Corp.

CyberOptics Corp.

DEK International GmbH

ERSA Inc.

Europlacer

Meiji Techno America

Metcal

0C White Company

OK International

Omron Electronics LLC

Optical Gaging Products, Inc.
Orbotech Inc.

Q Corporation

Qualectron Systems Corp.
RVSI

Technology Information Corporation

Teradyne, Assembly Test Division
Tyco Electronics

Vectron Inc.

View Engineering Inc
ViTechnology

Manual Assembly

Manual Assembly - Hand lotion

All-Spec Industries
Mouser Electronics

Manual Assembly - Hand tools

All-Spec Industries

Beau Tech, Inc

Cooper Tools

Manix Manufacturing, Inc.
Micro Care Corporation
Mouser Electronics
T-Tech, Inc.

Manual Assembly - Modular
workstations

All-Spec Industries

ARLINK <.,

GESIGNED FON & CHANGING WORLD

Arlink Workstation Systems

Arlink workstations assemble and reconfig-
ure faster than others. Ideal for use in
assembly test, packaging, labs, clean rooms,
etc. High strength products enable ergonom-
ic customization and adaptation to changing
tasks, and unlimited layout possibilities.
Arlink’s layout software simplifies planning
and installation. All Arlink product families
share interchangeable components and
accessories.

Finetech

InterMetro Industries Corp.
JOT Automation Inc.
Pro-mation, Inc.

T-Tech, Inc.

Manual Assembly - Progressive

assembly systems

Fancort Industries, Inc.
JOT Automation Inc.
SCHMIDT Feintechnik Corp.
T-Tech, Inc.

Material Handling

Material Handling - Automatic guided
vehicles

SICK, Inc.
Material Handling - Automatic storage
and retrieval systems

Cogiscan Inc.
NIX of America

Manufacturers’
Representatives

All-Spec Industries
ARi Industries, Inc.
Assembly Resource
BesTech, Inc.

Contact East Inc.

CR Tech, LLC

De Armond Enterprises
Elite Industrial Group
Hadden Assoc. Inc.
Hartman Associates
Hitech

Ibars Electronics Corporation

Industrial Indexing Systems Inc.

JMW Enterprises, Inc.
Kasion Automation Ltd.
Kirby & Demarest
Matthew Associates, Inc.
MDI Corp.

Pacothane Technologies
Partners in Technology Inc.
Petlock, Inc.

Products International Inc.
Qualmax

Technical Resources Corp.
Techsystems International, Inc.
Techsystems NW

The ECM Group, LLC
Transtechnology Pte Ltd
Waveroom Plus

West Tech Inc.
WittcoSales, Inc.

SICK, Inc.
Terra Universal, Inc.

Material Handling - Boxes and racks

3M Electronic and Interconnect Solutions
All-Spec Industries

CAB Technology Inc.

Fancort Industries, Inc.

InterMetro Industries Corp.

NIX of America

Waveroom Plus

Material Handling - Carts

All-Spec Industries

DEK International GmbH
InterMetro Industries Corp.
Manix Manufacturing, Inc.
NIX of America

Terra Universal, Inc.

Material Handling - Computerized

Cogiscan Inc.
JOT Automation Inc.

Material Handling - Conveyors -
Production line

AIC Technologies, Inc.
ASYS Automation LLC
JOT Automation Inc.
Manncorp
Pro-mation, Inc.

SICK, Inc.

Precision Gantries That Maximize Throughput.

—

Integrated
Architecture Superior

Value-Added
Complete  Services &
Automation  Ewertise

World Class
Products

WELCOME TO THE WORLD OF COMPLETE AUTOMATION®
——

Anorad® High, Super,
and Ultra Precision
Gantry solutions.
Rockwell Automation Anorad
offers three distinct precision gantry product
lines, each designed to optimize performance
in a given accuracy and price range. From
electronics assembly to semiconductor
packaging to flat-panel processing, our industry-
leading expertise in value-added precision
gantry solutions, now combined with reliable
Allen-Bradley automation products, makes
selecting your precision gantry easy. For details
and application support, call 631-344-6600.
Or visit www.anorad.com.

Rockwell
Automation

Copyright © 2003 Rockwell Automation, Inc. All Rights Reserved
AD PMC2583-R2P

www.circuitsassembly.com

Circuits Assembly JANUARY 2004 37

o
=
o
O
(=
)
-
>
—
O
v
m
=
<
N
m
—
v
=
—
(9)
wv



http://www.anorad.com

o
=
=
=
-
Ll
=
=
o
LUl
wn
(=]
=
<
-
O
-
(=]
o
o
-

Siemens Dematic Material Handling Automation
Tyco Electronics

Material Handling - Magazine loaders/
unloaders

AIC Technologies, Inc.
ASYS Automation LLC
ESSEMTEC (USA) LLC
JOT Automation Inc.
NIX of America
Pro-mation, Inc.

Q Corporation

Material Handling - Robots

JOT Automation Inc.
NIX of America
SICK, Inc.

Material Handling - Shipping containers

All-Spec Industries

Material Handling - Systems

Cogiscan Inc.

JOT Automation Inc.
PIAB Vacuum Products
Pro-mation, Inc.

SICK, Inc.

Tyco Electronics

Pick-and-Place Equipment

Pick-and-Place Equipment - Assembly
robots

Adept Technology Inc.

Advanced Automation, LLC

Air-Vac Engineering

Anorad, Rockwell Automation

JOT Automation Inc.

Technology Information Corporation
Tyco Electronics

Pick-and-Place Equipment - Component
placement tools

Airline/Ovation Products

Anorad, Rockwell Automation
Hover-Davis, Inc.

Newport Corporation

Palomar Technologies

Production Solutions, Inc.

T-Tech, Inc.

Technology Information Corporation
Tyco Electronics

Pick-and-Place Equipment - Fine pitch

Advanced Automation, LLC
AIC Technologies.com
Anorad, Rockwell Automation
Contact Systems

Datacon North America, Inc.
Dynatech-Samsung
Europlacer

Finetech

Fuji America Corporation
Manix Manufacturing, Inc.
Manncorp

Palomar Technologies

Panasonic

P ic Factory A ion Ci y

P

Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Samsung Technology, Inc.

Siemens Dematic

Technology Information Corporation
Tyco Electronics

Universal Instruments

Pick-and-Place Equipment - High
volume

Advanced Automation, LLC

Anorad, Rockwell Automation
Dynatech-Samsung
Europlacer

Fuji America Corporation

Juki Automation Systems

K3 Equipment LLC

Manix Manufacturing, Inc.
Newport Corporation

Palomar Technologies

Panasonic

P ic Factory A ion Company
Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Samsung Technology, Inc.

SIEMENS DEMATIC

Siemens Dematic

Siemens Dematic Electronic Assembly Sys-
tems, Inc. (EAE): Siemens Dematic EAE is a
leading supplier of surface mount technology
(SMT) equipment and services to the electron-
ics assembly market. The spectrum of our
products and services include an award-win-
ning innovative and modular platform, cus-
tomized solutions, logistics, information tech-
nology, planning and consulting, as well as
customized around-the-clock service and
maintenance.

Technology Information Corporation
Transtechnology Pte Ltd
Universal Instruments

Pick-and-Place Equipment - Low
volume

Advanced Automation, LLC

AIC Technologies.com

Air-Vac Engineering

Anorad, Rockwell Automation
Contact Systems
Dynatech-Samsung

ESSEMTEC (USA) LLC
Europlacer

Manix Manufacturing, Inc.
Manncorp

Samsung Technology, Inc.
Semiconductor Equipment Corp.
Technology Information Corporation
Tyco Electronics

Universal Instruments

Pick-and-Place Equipment - Manual

Advanced Automation, LLC

AIC Technologies, Inc.

Anorad, Rockwell Automation
ESSEMTEC (USA) LLC

Finetech

LPKF Laser & Electronics, North America
Manncorp

Semiconductor Equipment Corp.

T-Tech, Inc.

Technology Information Corporation

Pick-and-Place Equipment - Medium
volume

Advanced Automation, LLC
AIC Technologies, Inc.
Anorad, Rockwell Automation
Automated Production Systems, Inc.
Contact Systems
Dynatech-Samsung
ESSEMTEC (USA) LLC
Europlacer

Fuji America Corporation
Manix Manufacturing, Inc.
Manncorp

MIMOT

MIMOT

Low to high volume, highly flexible surface-
mount pick-and-place systems. Entire com-
ponent range with one unit. Smart feeder
concept, biggest feeder capacity in the mar-
ket - up to 324 feeders on one machine. Dif-
ferent placement ranges available from 6,000
to 21,600 c/h. Triligent feeders have ultimate
flexibility and zero downtime.

MYDATA Automation, Inc.

Samsung Technology, Inc.

Siemens Dematic

Technology Information Corporation
Tyco Electronics

Universal Instruments

Pick-and-Place Equipment - Odd form

3M Electronic and Interconnect Solutions
Advanced Automation, LLC

Anorad, Rockwell Automation
Assembléon America

Component Express Corporation

Contact Systems

Dynatech-Samsung

Europlacer

GPAX, Ltd.

Palomar Technologies

Panasonic

P ic Factory A ion Ci y

P

Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Samsung Technology, Inc.
Technology Information Corporation
Tyco Electronics

Universal Instruments

Reflow Soldering
Equipment

Reflow Soldering Equipment - Computer
controlled reflow

Advanced Automation, LLC
AIC Technologies, Inc.
Conceptronic Inc.

ECD Inc.

ESSEMTEC (USA) LLC
Heller Industries Inc.
Manix Manufacturing, Inc.
Rehm USA, LLC

SEHO USA Inc.

T-Tech, Inc.

Technology Information Corporation
Tyco Electronics

Vitronics Soltec Inc.

Reflow Soldering Equipment -
Conduction

Sikama International Inc.
Technology Information Corporation

Reflow Soldering Equipment -
Convection

APE.

Advanced Automation, LLC

AIC Technologies, Inc.

Al d Production Sy , Inc.
BTU International

Conceptronic Inc.

ESSEMTEC (USA) LLC

Heller Industries Inc.

LPKF Laser & Electronics, North America
Manix Manufacturing, Inc.
Manncorp

Novastar Technologies, Inc.

Rehm USA, LLC

SEHO USA Inc.

Speedline Technologies, Inc.
T-Tech, Inc.

Technology Information Corporation
Tomken Industries

Tyco Electronics

Vitronics Soltec Inc.

Reflow Soldering Equipment - Fixtures

Airline/Ovation Products

MB Manufacturing

S.P. Precision International
Technology Information Corporation

Reflow Soldering Equipment - Hot bar

APE.

Fancort Industries, Inc.

Technology Information Corporation
Unitek Miyachi Corp.

Reflow Soldering Equipment - Inert gas

SEHO USA Inc.

Technology Information Corporation
Tomken Industries

Vitronics Soltec Inc.

Reflow Soldering Equipment - Inert gas
atmosphere

AIC Technologies, Inc.

Air Liquide

BTU International

Heller Industries Inc.

SEHO USA Inc.

Technology Information Corporation
Vitronics Soltec Inc.

Reflow Soldering Equipment - Infrared
SEHO USA Inc.
Technology Information Corporation

Tomken Industries
Vitronics Soltec Inc.

Reflow Soldering Equipment - Infrared -
Panel

Technology Information Corporation

Reflow Soldering Equipment - Laser
Panasonic

F ic Factory A ion C:

pany
Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Technology Information Corporation

Reflow Soldering Equipment - Oven
profiling equipment

ECD Inc.

ESSEMTEC (USA) LLC

Manncorp

Sun Electronic Systems, Inc
T-Tech, Inc.

Technology Information Corporation
Vitronics Soltec Inc.

Reflow Soldering Equipment - Single-
point soldering

Fancort Industries, Inc.
Technology Information Corporation
Vitronics Soltec Inc.

Reflow Soldering Equipment - Thermal
profiling equipment

Datapag, Inc.

ECD Inc.

KIC

Manncorp

Sun Electronic Systems, Inc
Technology Information Corporation
Vitronics Soltec Inc.
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Reflow Soldering Equipment - Vapor
phase

AIC Technologies, Inc.
R&D Technical Services
Technology Information Corporation

Reflow Soldering Equipment - Vapor
phase filtration system

Impell
OK International
Technology Information Corporation

Rework and Repair - Component
removal tools

APE.

AIC Technologies, Inc.

All-Spec Industries

American Hakko Products, Inc.
FocalSpot, Inc.

LPKF Laser & Electronics, North America
Mouser Electronics

PACE Inc.

Technology Information Corporation
ViTechnology

Rework and Repair - Computerized
repair systems

APE.

Air-Vac Engineering
Conceptronic Inc.

Manix Manufacturing, Inc.

T-Tech, Inc.
Technology Information Corporation
Tyco Electronics

Rework and Repair - Desoldering tools
and workstations

APE.
All-Spec Industries

American Hakko Products, Inc.

Finetech

FocalSpot, Inc.

LPKF Laser & Electronics, North America
Metcal

Mouser Electronics

PACE Inc.

Plato Products Inc.

Technology Information Corporation

Rework and Repair - Rework and repair
stations

APE.

AIC Technologies, Inc.

Air-Vac Engineering

All-Spec Industries

American Hakko Products, Inc.
ASYS Automation LLC
Conceptronic Inc.

Finetech

FocalSpot, Inc.

Integral Automation

Manix Manufacturing, Inc.
Manncorp

0K International

PACE Inc.

PDR

Plato Products Inc.
Semiconductor Equipment Corp.
Technology Information Corporation
ViTechnology

Waveroom Plus

Rework and Repair - Rework and repair
tools

APE.

AIC Technologies, Inc.
All-Spec Industries

American Hakko Products, Inc.
Beau Tech, Inc

Crystal Mark, Inc.

Easy Braid Co.

HEPCO Inc.

Metcal

Micro Care Corporation

0K International

PACE Inc.

Plato Products Inc.
Technology Information Corporation
Tecnomatix Unicam

ViTechnology

Rework and Repair - Soldering braid

All-Spec Industries

Brim Electronics Inc.

Easy Braid Co.

Mouser Electronics

PACE Inc.

Technology Information Corporation

Screen Printing

Screen Printing - Emulsions

Beam On Technology
DEK USA Inc

Screen Printing - Frames

Beam On Technology

Cookson Electronics

DEK International GmbH

LPKF Laser & Electronics, North America

Screen Printing - Screen cleaning
equipment

Advanced Automation, LLC

DEK International GmbH

Easy Braid Co.

JNJ Industries, Inc.

Manncorp

Micro Care Corporation

Smart Sonic Stencil Cleaning Systems
Spraying Systems Co.

T-Tech, Inc.

Tyco Electronics

Screen Printing - Screen printers -
Adhesives

ASYS Automation LLC
DEK International GmbH
EKRA America

Epoxy Technology
Milara Inc.

The first name in linear
motaors, the last word
in precision. Anorad.
Meed high-performance linear
servo motors? Anorad invented them. Now,
0 years [ater, the Aockwell Automeation Anorad
brand holds mone linear motor patents than
amyone. Choose from powerful LC-series inon-
core motors for accurate, high-speed, point-to
point positioning or 2em-cog LE-seres epowy-com
motors for constant-velocity scanning and
sub-micron accuracy. First to be UL-rated, our
motors are |50 9001-certified and competitively
priced. For details and application support, call
631-344-6600. ()t visit www.anorad,com

Screen Printing - Screen printers -
Automatic

Advanced Automation, LLC
Affiliated Manufacturers, Inc.
Anorad, Rockwell Automation
ASYS Automation LLC

DEK International GmbH

M EKRA

Fateral Depoaition Techmologye

EKRA America

A market leader in Europe for over 50 years,
EKRA designs and manufactures screen print-
ing solutions for the SMT, Hybrid, Semicon-
ductor Packaging, and Solar industries. EKRA
focuses on useful technology development
that provides real benefit to customer
processes. Efficiency, ease of use, and relia-
bility are characteristics designed into every
EKRA product.

ESSEMTEC (USA) LLC
K3 Equipment LLC
Milara Inc.

Minami America Inc.
Ovation Products

Panasonic

P ic Factory A ion Company
Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions.
Our sales and service facilities span through-
out North America to support our customers.

Speedline Technologies, Inc.
Surface Mount Techniques

Lx

Anorad

D YEARS

Rocliwell
Automation

WACT
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Screen Printing - Screen printers -
Semiautomatic

Advanced Automation, LLC
Anorad, Rockwell Automation
ASYS Automation LLC

Al d Production Sy , Inc.
DEK International GmbH
EKRA America

ESSEMTEC (USA) LLC

LPKF Laser & Electronics, North America
Manncorp

Milara Inc.

Minami America Inc.

RPAmericas

Speedline Technologies, Inc.

Tyco Electronics

Screen Printing - Screen printers-
Manual

Advanced Automation, LLC

AIC Technologies, Inc.

EKRA America

ESSEMTEC (USA) LLC

LPKF Laser & Electronics, North America
Manix Manufacturing, Inc.

Manncorp

Milara Inc.

T-Tech, Inc.

Screen Printing - Screens

Beam On Technology
DEK International GmbH
Minami America Inc.

Screen Printing - Screens - Imaged

DEK International GmbH

Screen Printing - Squeegees

DEK International GmbH
Easy Braid Co.

EKRA America

JNJ Industries, Inc.
Minami America Inc.
Transition Automation, Inc.

Screen Printing - Stencils

A-laser, Inc.

Beam On Technology

Cookson Electronics

DEK International GmbH

LPKF Laser & Electronics, North America
Minami America Inc.

Tecan Ltd

{ International, Inc.

Tech-Source International, Inc.

Tech-Source offers the 73 Series Solder
Stencil Cutting Systems.

T3 is the next generation of laser based sten-
cil cutting machines.

Designed by and for stencil manufacturers,
T3 Series machines provide the precision
and performance needed in today’s competi-
tive environment.

Ease of use and efficiency in operation char-
acterize the T3.

Screen Printing - Stripping equipment
Spraying Systems Co.

Screen Printing - Tension meters

Beam On Technology

Services

Services - Board fabrication

AEC

Aice Tech Circuit

Ace Tech Circuit (ATC) - Americas Sales

Ace Tech Circuit (ATC) is a Korean PCB
manufacturer specializing in:

* Impedance Controlled Boards (Probe

Cards)

* Burn-in Boards

* Multilayer Boards

* Back Plane Boards

* Build Up Boards
We emphasize long-lasting customer rela-
tionships and our commitment to:

* Quality

* Supplying lower prices

* On-time delivery

Advanced Circuits

Pacothane Technologies

PD Circuits, Inc.

Sierra Proto Express
Teradyne Connection Systems
Tracewell Systems

Tyco Electronics

Vitel Technologies, Inc.

Services - Component engineering

Centron Industries, Inc.
Pinnacle Electronics
Signus Radiancy Ltd
Sinbon Technologies

Services - Component preparation

Fancort Industries, Inc.
GPAX, Ltd.

Pinnacle Electronics
Sinbon Technologies
Vitel Technologies, Inc.

Services - Conformal coating

Vitel Technologies, Inc.

Services - Consulting

Agilent Technologies

Asian High Technology Group, Inc.

Ceeris International Inc.

CIMCIS, Ltd.

Circuit Search

Engelmaier Assoc., L.C.

FocalSpot, Inc.

Foresite, Inc.

GE Global Electronics Solutions

ITM Consulting

Les Hymes Associates -The Complete
Connection

Matthew Associates, Inc.

Pacothane Technologies

Pinnacle Electronics

Soldering Technology Intl.

Sonoscan, Inc.

Speedline Technologies, Inc.

Technology Information Corporation

Vitel Technologies, Inc.

Waterfall Technologies

Services - Depaneling

Fancort Industries, Inc.
Vitel Technologies, Inc.

Services - Design bureau

C&B PWB Design Services, Inc.
Engelmaier Assoc., L.C.

Nelson Design Services, Inc.
PCB Design Express

Pinnacle Electronics

Vitel Technologies, Inc.

Services - Education and training

Agilent Technologies

DMG Engineering

Engelmaier Assoc., L.C.

Excel Enterprises LP

Festo Corporation

GOEPEL ELectronics LLC

Surface Mount Technology Association
Soldering Technology Intl.

Sonoscan, Inc.

Speedline Technologies, Inc.
Technology Information Corporation
Vitronics Soltec Inc.

Waterfall Technologies

Services - Flip chip assembly services

ASAT Inc.
Pinnacle Electronics

Services - Laser repair and service

CCT Laser Services, Inc.
Unitek Miyachi Corp.

Services - Lead preparation
GPAX, Ltd.

Services - Panel scoring

Radoll Designs

Services - PCB assembly

Alpha Circuits

Amistar Corp.

ANC Technology

Electrical Insulation Suppliers
Express Manufacturing, Inc.
Global Communications

IEC Electronics

Key Electronics

MB Manufacturing

Milara Inc.

Pinnacle Electronics

Preco Electronics, Inc.
Qual-Pro Corporation
Qualcon

Reptron Electronics, Inc.
Sinbon Technologies
Teltronics, Inc.

Teradyne Connection Systems
The Morey Corporation
Tracewell Systems

Vitel Technologies, Inc.

Services - PCB repair and modification

FinePoint, Inc.
FocalSpot, Inc.
Pinnacle Electronics
Quality Circuits, Inc.
Vitel Technologies, Inc.

Services - Screen and stencil
manufacturing

DEK International GmbH
Integrated Ideas & Technologies, Inc.
LPKF Laser & Electronics, North America

Services - Systems integration

Agilent Technologies

Anorad, Rockwell Automation
FocalSpot, Inc.

Pinnacle Electronics
Teradyne Connection Systems
Tracewell Systems

Tyco Electronics

Unitek Miyachi Corp.

Services - Test labs

DiagnoSYS, Inc.

ESSC Test Laboratory

FocalSpot, Inc.

Foresite, Inc.

phoenix | x-ray Systems + Services Inc.
Pinnacle Electronics

SCOPE Laboratory

Sonoscan, Inc.

Waterfall Technologies

Services - Testing

DiagnoSYS, Inc.

Engelmaier Assoc., L.C.

FocalSpot, Inc.

phoenix | x-ray Systems + Services Inc.
Pinnacle Electronics

Reptron Electronics, Inc.

Sonoscan, Inc.

TestCrafters Inc.

Vitel Technologies, Inc.

W. M. Hague Co., Inc.

Services - Used and refurbished
equipment

Agilent Technologies

DoveBid, Inc.

GE Global Electronics Solutions

Henry Butcher International Ltd.
Hi-Tech Sources

Lewis and Clark, Inc.

phoenix | x-ray Systems + Services Inc.
Pinnacle Electronics

Smart Sonic Stencil Cleaning Systems
Sun Electronic Systems, Inc

Software - CAD interface

Aegis Industrial Software Corp.

Agilent Technologies

LPKF Laser & Electronics, North America
Tecnomatix Unicam

Tyco Electronics

Software - CIM linking software

Aegis Industrial Software Corp.
CIMCIS, Ltd.
GraphiCode

’

®
Tecnomatix

Tecnomatix Unicam

The award-winning eM-Assembly Expert is
the industry-leading tool for improving elec-
tronics manufacturers’ New Product Introduc-
tion processes. A completely integrated, sin-
gle solution for assembly and test
programming, documentation creation and
parametric optimization, the new release also
integrates with an exclusive vendor part
library, providing the only complete electron-
ics NPI solution on the market.

Software - Enterprise Resource
Planning (ERP)

Motorola, Mfg Software Strategic Bus Unit

Software - Manufacturing Execution
System (MES)

Aegis Industrial Software Corp.

Arena Solutions

CIMCIS, Ltd.

ESSEMTEC (USA) LLC

Motorola, Mfg Software Strategic Bus Unit

’

®
Tecnomatix

Tecnomatix Unicam

eMPower Execution Systems comprise an
end-to-end Web-based solution set for real-
time collecting, sharing, and analyzing of
manufacturing process data, and the manag-
ing of assembly operations performance
across the extended enterprise. The applica-
tions provide drill-down capabilities with
real-time access to shop-floor information for
proactive, data-driven visibility and knowl-
edge management.

VAL®R

Valor Computerized Systems, Inc.

Valor Computerized Systems’ powerful soft-
ware tools based on 0DB++ ensure the rapid
transfer of optimized data from design to
manufacture. Enterprise 3000 DFM system for
physical design verification, Trilogy 5000 for
assembly and test engineering, and the Valor
Parts Library 24/7 on-line data service deliver
enhanced productivity, higher yields, shorter
cycle times and increased product quality.

Visiprise
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Software - Materials Resource Planning
(MRP)

Motorola, Mfg Software Strategic Bus Unit
Software - Supply Chain Management
(SCM)

ASAP, Inc.
SupplyWorks, Inc.

Solder Mask

Solder Mask - Dry film

DuPont Co.
Enthone Inc., a Cookson Electronics Company

Solder Mask - Liquid photoimageable

Enthone Inc., a Cookson Electronics Company

Solder Mask - Screenable

Enthone Inc., a Cookson Electronics Company

Solder Mask - Wet/dry

HumiSeal Div. of Chase Corp.

Soldering Equipment - Hand - Flux
dispensers - Bubble

Technology Information Corporation

Soldering Equipment - Hand - Flux
dispensers - Spray

Spraying Systems Co.
Technology Information Corporation

Ultrasonic Systems Inc.

Soldering Equipment - Hand - Flux
dispensers - Ultrasonic

Sono-Tek Corporation
Technology Information Corporation
Ultrasonic Systems Inc.

Soldering Equipment - Hand - Fume
control

All-Spec Industries

American Hakko Products, Inc.
Impell

Metcal

0C White Company

0K International

PACE Inc.

Terra Universal, Inc.
Waveroom Plus

Soldering Equipment - Hand - Solder
dispensers

All-Spec Industries

Plato Products Inc.

Soldering Equipment - Hand - Soldering
iron holders

American Hakko Products, Inc.
Mouser Electronics
PACE Inc.

Soldering Equipment - Hand - Soldering
irons - Temperature control

APE.

HAKCO

American Hakko Products, Inc.

American Hakko provides superior quality
products for the electronics, industrial and
consumer electronics industry, inclucing tem-
perature controlled soldering, desoldering and
rework systems for through-hole and surface-
mount, smoke and fume extraction systems,
CHP brand hand tools, and technical training.

Metcal

Mouser Electronics
OK International
PACE Inc.
Waveroom Plus

Soldering Equipment - Hand - Soldering
irons and guns

APE.

All-Spec Industries

American Hakko Products, Inc.
Easy Braid Co.

Metcal

Mouser Electronics

PACE Inc.

Soldering Equipment - Hand - Tip
cleaning equipment

Mouser Electronics
PACE Inc.
Plato Products Inc.

Soldering Equipment - Hand - Tips

APE.

All-Spec Industries

American Hakko Products, Inc.
Metcal

Mouser Electronics

OK International

PACE Inc.

Plato Products Inc.

Soldering Equipment - Through-Hole -
Dip

PACE Inc.

Technology Information Corporation

Tyco Electronics

Unit Design, Inc.
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Drag

PACE Inc.
Technology Information Corporation
Unit Design, Inc.

Soldering Equipment - Through-Hole -
Dual Wave

Advanced Automation, LLC

AIC Technologies, Inc.

Manncorp

Novastar Technologies, Inc.

SEHO USA Inc.

Sensbey, Inc.

Six Sigma

Technical Devices Company
Technology Information Corporation
Tomken Industries

Soldering Equipment - Through-Hole -
Flux hydrometers

Sensbey, Inc.
Technology Information Corporation
Waveroom Plus

Soldering Equipment - Through-Hole -
Inert gas

Technology Information Corporation
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Inert gas atmosphere

AIC Technologies, Inc.
Air Liquide

i

FIRST IN LINE

We Were Locked in a Basement Pioneering
Stencil Technology. I1’s TRUE, as dance fever streaked across

America, our founders were boogying down with photomechanical
technology, the precursor to our current laser stencil technology.
%1 Surface mount assembly was in its infancy back then, and there's
no question we sacrificed our social life to develop effective and
efficient solder paste application techniques.
Since 8-tracks ruled dashboards, Integrated Ideas &
Technologies has been at the forefront of surface mount
stencil manufacturing. First with chemical efching, and now
with the use of proprietary laser technology, IIT is recognized
as a premier supplier of laser cut stencils. And lucky for us,
all that time away from the dance floor has resulted in a
reputation for quality and innovation.
We may not be able to spin around on our knees,
pirouette, or do the splits, but if flawless stencils and minimal
rework are imporfant to your assembly line, we're the best
dance partner on the planet.

lIT’s proprietary laser
technology surpasses

industry standards 4

Infegrated Ideus & Techholoygies, Inc.

Precision

3896 N. Schreiber Way ® Coeur d’Alene, ID 83815-8362 USA
phone (208) 6652166 ¢ fax (208) 665-5906 ® www.integratedideas.com

Laser

Cut

Stencils ¥
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SEHO USA Inc.

Sensbey, Inc.

Technology Information Corporation
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Laser

Applied Thermal Solutions

LPKF Laser & Electronics, North America
Pro-mation, Inc.

Technology Information Corporation

Soldering Equipment - Through-Hole -
Lead stabilizing equipment

Technology Information Corporation

Soldering Equipment - Through-Hole -
Modified Wave

AIC Technologies, Inc.

Technology Information Corporation
Tyco Electronics

Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Single point soldering

APE.

AIC Technologies, Inc.

Al d Production Sy , Inc.
ECD Inc.

Exselect Engineering

Fancort Industries, Inc.

Global Automation, Inc.

SEHO USA Inc.

Technology Information Corporation
Tyco Electronics

Unit Design, Inc.

Soldering Equipment - Through-Hole -
Solder cut systems

Sensbey, Inc.
Technology Information Corporation

Soldering Equipment - Through-Hole -
Solder pots

Air-Vac Engineering

American Hakko Products, Inc.
Plato Products Inc.

Sensbey, Inc.

Technology Information Corporation
Waveroom Plus

Soldering Equipment - Through-Hole -
Thermal profiling equipment

Technology Information Corporation
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Wave

Advanced Automation, LLC
Manncorp

SEHO USA Inc.

Speedline Technologies, Inc.
Tamura H.A. System Inc.

Technical Devices Company
Technology Information Corporation
Tomken Industries

Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Wave - Computer Controlled

AIC Technologies, Inc.

Novastar Technologies, Inc.

SEHO USA Inc.

Sensbey, Inc.

Technical Devices Company
Technology Information Corporation
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Wave - Fixtures

EMC Global Technologies, Inc.

MB Manufacturing

S.P. Precision International
Sono-Tek Corporation

Technology Information Corporation
Waveroom Plus

Soldering Equipment - Through-Hole -
Wave - Inert gas

AIC Technologies, Inc.

Air Liquide

SEHO USA Inc.

Technical Devices Company
Technology Information Corporation
Vitronics Soltec Inc.

Soldering Equipment - Through-Hole -
Wave - Retrofit controls

Technology Information Corporation

Soldering Masks

Soldering Masks - Temporary -
Dispensing equipment
GPD Global

Spraying Systems Co.
Waveroom Plus

Soldering Masks - Temporary - Peelable
materials

HumiSeal Div. of Chase Corp.
Waveroom Plus

Soldering Masks - Temporary - Tab
protectors

Dynamic Technologies

Soldering Masks - Temporary - Tape
HumiSeal Div. of Chase Corp.

Soldering Masks - Temporary - Water-
soluble materials

Mouser Electronics

Soldering Materials

Soldering Materials - Dross reducing
agents

AIM

Amtech, Inc.

Enthone Inc., a Cookson Electronics Company
Qualitek International Inc.

Technology Information Corporation
Waveroom Plus

Soldering Materials - Fluxes

A.PE.

AlM

All-Spec Industries
Amtech, Inc
Cookson Electronics

EFD

A NORDSOMN COMPANY

EFD, a Nordson Company

EFD provides FluxPlus paste flux for clean,
controlled electronic rework applications.
FluxPlus may be printed or dispensed and is
a fluxing solution for BGA re-balling and pre-
bumping applications. FluxPlus is the con-
trolled, cost effective alternative to messy,
liquid fluxes.

Henkel Loctite Corporation

Kester Northrop Grumman

Mouser Electronics

Qualitek International Inc.
Senju/Mitsui Comtek Corp.
Technology Information Corporation
Ultrasonic Systems Inc.

Waveroom Plus

Soldering Materials - Fluxes - Low
solids

AlM

Amtech, Inc.

Mouser Electronics
Qualitek International Inc.

Senju/Mitsui Comtek Corp.
Technology Information Corporation
Ultrasonic Systems Inc.

Waveroom Plus

Soldering Materials - Solder - Bar

AIM

All-Spec Industries

Cookson Electronics

Enthone Inc., a Cookson Electronics Company
Kester Northrop Grumman

Mouser Electronics

P. Kay Metal, Inc.

Qualitek International Inc.
Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder - Lead-free

AIM

Amtech, Inc.

Asahi Technologies America, Inc.
Cookson Electronics

EFD

A NORDSOMN COMPANY

EFD, a Nordson Company

EFD provides a full range of printable and
dispensable lead-free solder pastes including
tin/silver, tin/silver/copper, tin/antimony and
tin/bismuth compositions addressing a tem-
perature range from 138 to 245 degrees C.

Enthone Inc., a Cookson Electronics Company
Henkel Loctite Corporation

Kester Northrop Grumman

Qualitek International Inc.

Senju/Mitsui Comtek Corp.

Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder - Wire

AIM

Cookson Electronics

Kester Northrop Grumman

Mouser Electronics

Qualitek International Inc.
Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder paste -
Aqueous

AlM

Kester Northrop Grumman

Mouser Electronics

Qualitek International Inc.
Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder paste - No
clean

APE.

AlM

All-Spec Industries
Amtech, Inc.
Cookson Electronics

EFD

A NORDSOMN COMPANY

EFD, a Nordson Company

EFD provides SolderPlus and PrintPlus solder
paste for dispensing and printing applica-
tions. Both are available with a no-clean
(NC), low-residue flux system. The clear,
hard, non-tack residue is non-corrosive and
non-conductive and is designed to be left in
place on the part. NC residue may be
removed with a solvent if required.

Heraeus Inc. Circuit Materials Division
Kester Northrop Grumman

Mouser Electronics

Qualitek International Inc.
Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder paste -
Rosin-bhased

AlM
All-Spec Industries
Amtech, Inc.

ANORDSOM COMPANY

EFD, a Nordson Company

EFD provides SolderPlus and PrintPlus solder
paste for dispensing and printing applica-
tions. Both are available with RMA (rosin
mildly activated) flux systems. Suited for eas-
ily solderable surfaces, RMA flux residue is
clear, soft, non-conductive and non-corro-
sive. Solvent cleaning is optional.

Kester Northrop Grumman

Mouser Electronics

Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Solder paste -
Viscosity tester
Tamura Kaken Corp. USA

Technology Information Corporation

Soldering Materials - Solder paste -
Water-soluble

AIM
All-Spec Industries
Amtech, Inc.

A NORDSOMN COMPANY

EFD, a Nordson Company

EFD provides SolderPlus and PrintPlus solder
paste for dispensing and printing applications
requiring water removal of flux residues. EFD
water-soluble flux washes easily and com-
pletely and is available with all EFD solder
alloy compositions.

Indium Corporation of America
Kester Northrop Grumman

Mouser Electronics

Senju/Mitsui Comtek Corp.
Technology Information Corporation
Waveroom Plus

Soldering Materials - Soldering oils

Enthone Inc., a Cookson Electronics Company
Qualitek International Inc.

Soldering Materials - Soldering
preforms

AlM

Cookson Electronics

Enthone Inc., a Cookson Electronics Company
Kester Northrop Grumman

Senju/Mitsui Comtek Corp.

Technology Information Corporation
Waveroom Plus

Soldering Materials - Vapor phase
liquids

Enthone Inc., a Cookson Electronics Company
Micro Care Corporation

Qualitek International Inc.

Technology Information Corporation

Static Protection

Static Protection - Bags

All-Spec Industries
DESCO

KNF FLEXPAK Corporation
Waveroom Plus
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Static Protection - Carriers and tape

All-Spec Industries

KEACO INC.

Klockner Pentaplast of America, Inc.
Polyonics

Static Protection - Chemicals

acLStaticide.

3pes-ahsls in Slatic Conlrsal

ACL/Staticide

An IS0 9001:2000 registered company,
ACL/STATICIDE® is the leading manufacturer
and marketer of cleanroom products, topical
antistats, static dissipative floor finishes,
floor coatings, static detection meters, moni-
tors, IDP’s (inherently dissipative plastics)
and computer cleaning products.

All-Spec Industries
CAIG Laboratories, Inc.
Micro Care Corporation
Wacker Silicones

Static Protection - Clothing/shoes/gloves

All-Spec Industries

DESCO

Terra Universal, Inc.
Vidaro Corporation

Waveroom Plus

Static Protection - Electrostatic shielding

CAIG Laboratories, Inc.

Klockner Pentaplast of America, Inc.
W.L. Gore & Associates

Wacker Silicones

Static Protection - Floor treatments

ACL/Staticide

All-Spec Industries
DEK International GmbH
DESCO

Waveroom Plus

Static Protection - Flooring and floor
mats

All-Spec Industries

DESCO

Klockner Pentaplast of America, Inc.
Terra Universal, Inc.

Waveroom Plus

Static Protection - Foam and packing
materials

All-Spec Industries

DESCO

HMS Compounds, Inc.

Klockner Pentaplast of America, Inc.
Waveroom Plus

Static Protection - Furniture/cabinets/
dessicators

All-Spec Industries

BioFit Engineered Products
Terra Universal, Inc.
Waveroom Plus

Static Protection - lonizers

All-Spec Industries
DESCO
ElectroStatics, Inc.
SIMCO

Terra Universal, Inc.
Waveroom Plus

Static Protection - Measurement/
monitoring equipment

ACL/Staticide
All-Spec Industries
DESCO

Terra Universal, Inc.
TREK, Inc.
Waveroom Plus

Static Protection - Totes/bins/boxes/
storage and shipping containers

All-Spec Industries

DESCO

Fancort Industries, Inc.

InterMetro Industries Corp.
Klockner Pentaplast of America, Inc.
Terra Universal, Inc.

Waveroom Plus

Static Protection - Workstations and
work surfaces

All-Spec Industries

CAIG Laboratories, Inc.
DESCO

InterMetro Industries Corp.
Production Basics

Terra Universal, Inc.
Waveroom Plus

Static Protection - Wrist and heel straps

AESOPS Inc.

All-Spec Industries
DEK International GmbH
DESCO

Terra Universal, Inc.
Waveroom Plus

Tape Automated Bonding

National Starch and Chemical Company
3M Electronic and Interconnect Solutions

Test

Test - ATE Systems - Bare board testers

Everett Charles Technologies
FinePoint, Inc.

Luther & Maelzer, Inc.

Polar Instruments Ltd

W. M. Hague Co., Inc.

Test - ATE Systems - CAD interfaces

Tecnomatix Unicam

Test - ATE Systems - Component testers
- Incoming

QuadTech, Inc

Test - ATE Systems - Flying probe

Anorad, Rockwell Automation
DiagnoSYS, Inc.

Luther & Maelzer, Inc.
Qualectron Systems Corp.

W. M. Hague Co., Inc.

Test - ATE Systems - Functional testers -
PCB

Agilent Technologies

ASYS Automation LLC
DiagnoSYS, Inc.

ECI Technology

Everett Charles Technologies
Teradyne, Assembly Test Division

Test - ATE Systems - Functional testers -
System

Agilent Technologies
ASYS Automation LLC

Test - ATE Systems - In-circuit testers

Agilent Technologies
DiagnoSYS, Inc.

Manncorp

Qualectron Systems Corp.
Teradyne, Assembly Test Division
Testronics

Test - ATE Systems - Interconnect/cable
harness testers

3M Electronic and Interconnect Solutions

Test - ATE Systems - Manufacturing
defect analyzers

Concoat Systems
DiagnoSYS, Inc.
Qualectron Systems Corp.
Testronics

Vectron Inc.

Test - ATE Systems - Test software

Agilent Technologies
FocalSpot, Inc.

GOEPEL ELectronics LLC
Hartman Associates

’

®
Tecnomatix

Tecnomatix Unicam

eM-Test Expert (formerly FABmaster Test)
increases productivity and performance by
optimizing test and inspection processes. The
application automates the test fixture cre-
ation process creating circuit descriptions
and machine recipes for more than 75 flying
probe and in-circuit test systems. Perform
DFT in under ten minutes and integrate with
a repair solution for maximum efficiency.

Teradyne, Assembly Test Division
TestCrafters Inc.
The Test Connection, Inc. (TTCI)

Test - Dimensional and Property Testers
- Coating adherence testers

Instron

Test - Dimensional and Property Testers
- Coating thickness testers

ECI Technology
Veeco Instruments Inc.

Test - Dimensional and Property Testers
- lonic contamination testers

W. M. Hague Co., Inc.

Test - Dimensional and Property Testers
- Resistivity/conductivity testers

All-Spec Industries
ESPEC Evaluation & Test Systems Inc.
3M Electronic and Interconnect Solutions

Test - Dimensional and Property Testers
- Solderability testers

ECI Technology
W. M. Hague Co., Inc.

Test - Environmental Test - Burn-in
boards

AEC

Aice Tech Circuit

Ace Tech Circuit (ATC) - Americas Sales

Ace Tech Circuit (ATC) is a Korean PCB
manufacturer specializing in:

* Impedance Controlled Boards (Probe

Cards)

* Burn-in Boards

* Multilayer Boards

* Back Plane Boards

* Build Up Boards
We emphasize long-lasting customer rela-
tionships and our commitment to:

* Quality

* Supplying lower prices

* On-time delivery

Sun Electronic Systems, Inc

Test - Environmental Test - Handling
fixtures

Everett Charles Technologies
Manix Manufacturing, Inc.
MB Manufacturing

S.P. Precision International

Test - Environmental Test - Humidity
cycling chambers

Cincinnati Sub-Zero Products, Inc.
ESPEC North America

Test - Environmental Test - Inert fluids

Air Liquide

Test - Environmental Test - Temperature
cycling chambers

Air Liquide

Cincinnati Sub-Zero Products, Inc.

ESPEC North America
Sun Electronic Systems, Inc

Test - Fixtures and Probes - Test contact
probes - ATE

Interconnect Devices, Inc.
Qualectron Systems Corp.
TestCrafters Inc.

Test - Fixtures and Probes - Test contact
probes - Manual

Qualectron Systems Corp.

Test - Fixtures and Probes - Test fixtures

Ace Tech Circuit (ATC) - Americas Sales
Everett Charles Technologies

LeCroy Corporation

Qualectron Systems Corp.

TestCrafters Inc.

Tracewell Systems

Test - Fixtures and Probes - Test fixtures
- Surface-mount

Qualectron Systems Corp.
TestCrafters Inc.

Turnkey Production Lines

Turnkey Production Lines - Cable testers
All-Spec Industries

Turnkey Production Lines - Termination
tools and equipment

All-Spec Industries
Tyco Electronics

Turnkey Production Lines - Wire
processing equipment

Macro Se
Tyco Electronics

Turnkey Production Lines - Wire
wrapping tools and accessories

All-Spec Industries
TestCrafters Inc.

Wire Processing

Brim Electronics Inc.
Palomar Technologies
Schleuniger, Inc.
Tomken Industries
Tyco Electronics

Industry Suppliers, don't see your listing?

Don‘t worry! You can enter your company in our 2004 Circuits Assembly Online
Buyer’s Guide at www.circuitsassembly.com. Once entered, you'll receive future
alerts when we update our print version later this year.

www.circuitsassembly.com
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A-laser, Inc.
6190 SW Arctic Dr
Beaverton, OR 97005
tel: 503-641-9428, fax: 503-643-7698
web: http://A-Laser.com

APE.
106240 Overseas Hwy
Key Largo, FL 33037
tel: 305-451-4722, fax: 305-451-3374
web: www.ape.com

AEC

Aice Tech Circuit

Ace Tech Circuit (ATC) - Americas Sales
103 Bay Hill Drive
Blue Bell, PA 19422
tel: 610-270-3002, fax: 610-270-0588
web: www.atc-kr.com

Ace Tech Circuit (ATC) is a Korean PCB
manufacturer specializing in:

* Impedance Controlled Boards (Probe

Cards)

* Burn-in Boards

* Multilayer Boards

* Back Plane Boards

* Build Up Boards
We emphasize long-lasting customer rela-
tionships and our commitment to:

* Quality

* Supplying lower prices

* On-time delivery

ACL/Staticide
1960 E. Devon Ave.
Elk Grove Village, IL 60007
tel: 847-981-9212, fax: 847-981-9278
web: www.aclstaticide.com

Adept Technology Inc.
3011 Triad Dr.
Livermore, CA 94551
tel: 925-245-3400, fax: 925-960-0452
web: www.adept.com

Advanced Automation, LLC
60 Franklin Ave
Binghamton, NY 13901
tel: 607-772-2900, fax: 607-772-2303
web: www.advanceda.com

Advanced Circuits
21100 E. 33rd Drive
Aurora, CO 80011
tel: 303-576-6610, fax: 303-576-6993
web: www.4pch.com

Advanced Interconnections Corp.
5 Energy Way
West Warwick, Rl 02893
tel: 401-823-5200, fax: 401-823-8723
web: www.advintcorp.com

Advanced Radiation Corporation
2210 Walsh Avenue
Santa Clara, CA 95050
tel: 408-727-9200, fax: (408) 727-9255
web: www.arc-lamps.com

Aegis Industrial Software Corp.
220 Gibraltar, First Floor
Horsham, PA 19044
tel: 215-773-3571, fax: 215-773-3572
web: www.aiscorp.com

AESOPS Inc.
636 S Glenwood Place
Dalton, GA 30721
tel: 800-235-8817, fax: 706-278-6562
web: www.aesops.com

Affiliated Manufacturers, Inc.
3087 USRT 22
North Branch, NJ 08876
tel: 908-722-7100, fax: 908-722-5082
web: www.ami-presco.com

AGC Chemicals Americas, Inc.
229 E 22nd Street
Bayonne, NJ 07002
tel: 704-329-7603, fax: 704-357-6308
web: www.AK-225.com

Agilent Technologies
815 SW 14th Street
Loveland, CO 80537
tel: 866-283-8378 x. 513, fax: 952-942-6940
web: www.agilent.com/see/pch

Al Technology Inc.
70 Washington Rd.
Princeton Junction, NJ 08550
tel: 609-799-9388, fax: 609-799-9308
web: www.aitechnology.com

AIC Technologies, Inc.
P.0. Box 953877
Lake Mary, FL 32795
tel: 407-831-2550
web: www.aictechnologies.com

AlM
25 Kenney Drive
Cranston, RI 02920
tel: 401-463-5605, fax: 401-463-0203
web: www.aimsolder.com

Air Liquide
5230 South East Avenue
Countryside, IL 60525
tel: 708-579-7911, fax: 708-579-7858
web: www.airliquide.com

Air-Vac Engineering
30 Progress Avenue
Seymour, CT 06460
tel: 203-888-9900, fax: 203-888-1145
web: www.air-vac-eng.com

Airline/Qvation Products
2 Courtney PI., 3864 Courtney St., Ste. 280
Bethlehem, NH 18017
tel: 508-384-0252, fax: 508-526-8021
web: www.grid-lok.com

All-Spec Industries
5228 US Highway 421 N
Wilmington, NC 28401
tel: 910-332-0437, fax: 910-763-5664
web: www.allspec.com

Alpha Circuits
4855 Alpine Drive
Stafford, TX 77477
tel: 281-980-2800, fax: 281-980-2848
web: www.alpha-circuits.com

American Coding & Marking Ink Co., Inc.
1220 North Avenue
Plainfield, NJ 07062
tel: 908-756-0373, fax: 908-756-0570
web: www.americancoding.com

American Electronics Association
5201 Great America Pkwy., Suite 520
Santa Clara, CA 95054
tel: 408-987-4200, fax: 408-970-8565
web: www.aeanet.org

American Hakko Products, Inc.
28920 Avenue Williams
Valencia, CA 91355
tel: 661-294-0090, fax: 661-294-0096
web: www.HakkoUSA.com

Amistar Corp.
237 Via Vera Cruz
San Marcos, CA 92069
tel: 760-471 1700, fax: 760-471 9065
web: www.amistar.com

Amtech, Inc.
75 School Ground Road
Branford, CT 06405
tel: 203-481-0362, fax: 203-481-5033
web: www.solderproducts.com

ANC Technology
401 N Lombard St, Unit D
Oxnard, CA 93030
tel: 805-604-7845, fax: 805-604-7945
web: www.anctech.com

Anorad, Rockwell Automation
100 Precision Drive
Shirley, NY 11967-4710
tel: 631-344-6600, fax: 631-344-6601
web: www.anorad.com

Applied Thermal Solutions
590 Lake ST
Shrewsbury, MA 01545
tel: 508-798-1811, fax: 508-798-2155
web: www.appliedthermalsolutions.com

Aqueous Technologies
9785 Crescent Center Dr # 302
Rancho Cucamonga, CA 91730
tel: 909-944-7771, fax: 909-944-7775
web: www.aqueoustech.com

Arena Solutions
274 Castro Street, Suite 202
Mountain View, CA 94041
tel: 650-937-1030, fax: 650-937-1430
web: www.arenasolutions.com

ARi Industries, Inc.
381 ARi Court
Addison, IL 60101
tel: 630-953-9100, fax: 630-953-0590
web: www.ariindustries.com

Arlink Workstation Systems
5338 John Lucas Drive
Burlington, ONT L7L 6A6
Canada
tel: 905-332-8484, fax: 905-332-8277
web: www.arlink.com

Asahi Technologies America, Inc.
26001 Miles Road, Suite 1
Cleveland, OH 44128
tel: 216-839-1000, fax: 216-464-5728
web: www.Asahitech-usa.com

ASAP, Inc.
13101 W. Washington BI.
Los Angeles, CA 90066
tel: 310-578-6766
web: www.asapla.com

ASAT Inc.
6701 Koll Center Parkway
Pleasanton, CA 94588
tel: 925-398-0431
web: www.asat.com

ASC Intrernational
1799 County Road 90, Suite 9
Maple Plain, MN 55359
tel: 763-478-6200, fax: 763-478-6206
web: www.ascinternational.com

Asian High Technology Group, Inc.
103 Bay Hill Drive
Blue Bell, PA 19422
tel: 610-270-3002, fax: 610-270-0588

Assembléon America
5110 McGinnis Ferry Road
Alpharetta, GA 30005
tel: 770-751-4420, fax: 770-751-4450
web: www.assembleon.com

Assembly Resource
43835 N. Moray St.
Fremont, CA 94539
tel: 510-659-8382, fax: 510-659-8383
web: www.assemblyresource.com

Asymtek
2762 Loker Ave. West
Carlsbad, CA 92008
tel: 760-431-1919, fax: 760-930-7439
web: www.asymtek.com

ASYS Automation LLC
140 Satellite Blvd Suite B1
Suwanee, GA 30024
tel: 770-246-9706, fax: 770-246-9866
web: www.asys-llc.com

Austin American Technology
12201 Technology Blvd.
Austin, TX 78727
tel: 512-335-6400, fax: 512-335-5753
web: www.aat-corp.com

Al d Production Sy , Inc.
2840 Pine Road
Huntingdon Valley, PA 19006
tel: 215-938-1000, fax: 215-938-8480
web: www.apsgold.com

Autosplice Inc.
10121 Barnes Canyon Rd.
San Diego, CA 92121
tel: 858-535-0077, fax: 858-535-0130
web: www.autosplice.com

AVX Corporation
801 17th Ave. South
Myrtle Beach, SC 29578-0867
tel: 843-448-9411, fax: 843-626-5292
web: www.avxcorp.com

AXTAL Products
Buchfinkenweg 8
Lobbach, D-74931
Germany
tel: 622 69719689, fax: 622 6970133
web: www.axtal.com

Beam On Technology
2244 Calle Del Mundo
Santa Clara, CA 95054
tel: 408-982-0161, fax: 408-982-0164
web: www.beamon.com

Beau Tech, Inc
98 Elm Street
Portland, ME 04101
tel: 207-775-6193, fax: 207-775-7710
web: www.beautech.com

BesTech, Inc.
219 Las Lunas Street
Castle Rock, CO 80104
tel: 303-660-6005, fax: 303-660-6040
web: www.bestechsales.com

BETE Fog Nozzle, Inc.
50 Greenfield St.
Greenfield, MA 01301
tel: 413-772-0846, fax: 413-772-6729
web: www.bete.com

BioFit Engineered Products
P.0. Box 109
Waterville, OH 43566
tel: 800-597-0246, fax: 419-823-1342
web: www.biofit.com

Bliss Industries Inc.
45961-4 Warm Springs Blvd.
Fremont, CA 94539
tel: 510-490-8401, fax: 510-490-0306
web: www.blissindustries.com

BP Microsystems
1000 N. Post Oak Rd.
Houston, TX 77055
tel: 713-688-4600, fax: 713-688-0920
web: www.bpmicro.com

Brady USA
Box 571
Milwaukee, WI 53201-0571
tel: 800-541-1686 fax: 800-292-2289
www.bradycorp.com

Brim Electronics Inc.
120 Home PI
Lodi, NJ 07644
tel: 201-796-2886, fax: 973-778-2792
web: www.brimelectronics.com

BTU International
23 Esquire Road
N. Billerica, MA 01862
tel: 978-667-4111, fax: 978-667-9068
web: www.btu.com

C&B PWB Design Services, Inc.
918 Charles Street
Huntington, IN 46750
tel: 260-355-0590, fax: 603-258-5520

web: http://home.comcast.net/~pwh_engineer/

CAB Technology Inc.
90 Progress Ave.
Tyngsboro, MA 01886
tel: 978-649-0293, fax: 978-649-0294
web: www.cabtechn.com

Cadtransformers.com
9 Pleasant St.
Exeter, NH 03833
tel: 603-772-1924 fax: 603-772-0696
www.cadtransformers.com

CAIG Laboratories, Inc.
12200 Thatcher Court
Poway, CA 92064
tel: 858-486-8388, fax: 858-486-8398
web: www.caig.com

California Circuits Association
P.0. Box 51146
Irvine, CA 92619
tel: 714-730-4587, fax: 619-603-1905
web: www.calcircuits.org

CCT Laser Services, Inc.
25421 S. Schulte Rd.
Tracy, CA 95377
tel: 209-833-1110, fax: 209-833-1116
web: www.cctlaser.com

Ceeris International Inc.
P.0. Box 989
0ld Lyme, CT 06371
tel: 860-434-8740, fax: 860-434-8742
web: www.ceeris.com

Center For Business & Industry
100 Elliott Street
Haverhill, MA 01830
tel: 978-556-3814, fax: 978-556-3175
web: www.chi-training.com

Centron Industries, Inc.
20760 Leapwood Ave.
Carson, CA 90746
tel: 310-324-6443, fax: 310-324-7708
web: www.centronind.com

Christopher Group Inc.
3617 W. Macarthur #507
Santa Ana, CA 92704
tel: 714-979-7500, fax: 714-557-6904
web: www.christopherweb.com
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Automated Optical Inspection Systems

Presenting Vectron's New 4 Megapixel
AOI Solution : The Parametrik™ K4-AOI

Our New AOI System

B Parametric Inspection

m 4 Million Pixel Camera

m (0402 and Above Capability

[ ] High Resolution Digital Color lmagirlg
m [ixcellent Internet Service & Support

B Outstanding Price Performance

For more information or a price
quote contact our local representatives
or visit us at www.vectroninc.com,
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CIMCIS, Ltd.
41 Winterset Lane
Simsbury, CT 06070
tel: 860-408-1672, fax: 860-217-1985
web: www.cimcis.com

Cincinnati Sub-Zero Products, Inc.
12011 Mosteller Road
Cincinnati, OH 45241
tel: 513-772-8810, fax: 513-772-9119
web: www.cszindustrial.com

Circuit Search
P.0. Box 218
Red Hook, NY 12571
tel: 845-758-1979, fax: 845-758-2367
web: www.circuitsearch.com

Cogiscan Inc.
50 De Gaspe, Suite A5
Bromont, QUE J2L 2NB
Canada
tel: 450-534-2644, fax: 450-534-0092
web: www.cogiscan.com

Cognex Corp.
1 Vision Dr.
Natick, MA 01760-2059
tel: 508-650-3000, fax: 508-650-3333
web: www.cognex.com

Component Express Corporation
302 North Barnes Drive
Garland, TX 75042
tel: 972-494-4787 X302, fax: 972-494-9526
web: www.c-express.com

Computype, Inc.
2285 West County Road C
St. Paul, MN 55113
tel: 651-633-0633, fax: 651-633-5580
web: www.computype.com

Conceptronic Inc.
6 Post Rd.
Portsmouth, NH 03801
tel: 603-431-6262, fax: 603-431-3303
web: www.conceptronic.com

Concoat Limited
Millfield House, Fleet Road
Fleet, GU51 3QF
United Kingdom
tel: 44 (0)1252 813706, fax: 44 (0)1252 813709
web: www.concoat.co.uk

Contact East Inc.
335 Willow St.
North Andover, MA 01845
tel: 978-682-2000, fax: 978-688-7829
web: www.contacteast.com

Contact Systems
Miry Brook Road
Danbury, CT 06810
tel: 203-743-3837, fax: 203-790-6322
web: www.contactsystems.com

Conveyor Technologies, Inc.
5313 Womack Rd.
Sanford, NC 27330
tel: 919-776-7227 fax: 919-774-3097
www.conveyor-technologies.com

Cookson Electronics
225 Foxboro Blvd.
Foxboro, MA 02035
tel: 508-541-5800
web: www.cooksonelectronics.com

Cookson Electronics Assembly Materials
600 Route 440
Jersey City, NJ 07304
tel: 201-434-6778, fax: 201-434-6548
www.alphametals.com

Cookson Electronics PWB Materials &
Chemistry
144 Harvey Road
Londonderry, NH 03053
tel: 603-645-0021
www.cooksonpwb.com

Cooper Tools
670 Industrial Blvd.
Lexington, TX 29072
tel: 803-359-1200, fax: 803-359-2013
web: www.cooperindustries.com

Coreco Imaging
7075 Place Robert Joncas, Suite 142
Saint Laurent, QUE H4M 272
Canada
tel: 514-333-1301, fax: 514-333-1388
web: www.imaging.com

Count On Tools
2481 Hilton Drive Suite 9
Gainesville, GA 30501
tel: 770-538-0411 fax: 770-538-0417
www.cotinc.com

CR Tech, LLC
1640 Spruce St.
Grafton, WI 53024
tel: 414-899-7590, fax: 262-377-2288
web: http://CRTechLLC.com

Creative Automation Company
11641 Pendleton Street
Sun Valley, CA 91352
tel: 818-767-6220, fax: 818-767-1243
web: www.creativedispensing.com

Creative Materials, Inc.
141 Middlesex Rd.
Tyngsboro, MA 01879
tel: 978-649-4700, fax: 978-649-2040
web: www.creativematerials.com

Crystal Mark, Inc.
613 Justin Avenue
Glendale, CA 91201
tel: 818-240-7520, fax: 818-247-3574
web: www.crystalmarkinc.com

CyberOptics Corp.
5900 Golden Hills Dr.
Minneapolis, MN 55416
tel: 763-542-5000, fax: 763-542-5100
web: www.cyberoptics.com

Dage Precision Industries
4024 Clipper Court
Fremont, CA 94538
tel: 510-683-3930, fax: 510-226-2550
web: www.dage-group.com

Data I/0 Corp.
10525 Willows Road, N.E.
Redmond, WA 98052
tel: 425-881-6444, fax: 425-881-6856
web: www.dataio.com

Datacon North America, Inc.
Seven Neshaminy Interplex, Suite 116
Trevose, PA 19053
tel: 215-245-3050, fax: 215-245-3060
web: www.datacon.at

Datapag, Inc.
187 Ballardvale St.
Wilmington, MA 01887
tel: 978-988-9000, fax: 978-988-0666
web: www.datapag.com

DCl Inc.
15301 West 109th St.
Lenexa, KS 66219
tel: 888-824-9412 fax: 913-982-5766
www.dciincorporated.com

De Armond Enterprises
3086 Raven Crest Circle
Prescott, AZ 86303
tel: 928-717-2326, fax: 928-717-2328
web:
http://myweb.cableone.net/frankdearmond

DEK International GmbH
8 Bartles Corner Road
Flemington, NJ 08822
tel: 908-782-4140, fax: 908-782-4774
web: www.dek.com

DESCO
3651 Walnut Ave.
Chino, CA 91710
tel: 909-902-9370, fax: 909-363-7331
web: www.desco.com

DiagnoSYS, Inc.
102 Park Place Blvd
Kissimmee, FL 34741
tel: 407-846-6002, fax: 407-846-6416
web: www.diagnosys-usa.com

Digi-Key
701 Brooks Ave South
Thief River Falls, MN 56701
tel: 218-681-6674
web: www.digikey.com

DL Technology
216 River Street
Haverhill, MA 01832
tel: 978-374-6451, fax: 978-372-4889
web: www.dltechnology.com

DMG Engineering
11449 N 74th Place
Scottsdale, AZ 85260-5445
tel: 480-948-8122, fax: 480-948-9037
web: www.dmgengineering.com

DoveBid, Inc.
1241 E. Hillsdale Blvd.
Foster City, CA 94404
tel: 650-571-7400, fax: 650-572-1502
web: www.dovebid.com

Dow Chemical
4520 Ashman St., P.0. Box 1206
Midland, MI 48674
tel: 989-832-1426, fax: 989-832-1465
web: www.dowexpoxy.com

Dow Corning Corp.
P.0. Box 0994
Midland, MI 48686
tel: 989-496-6000, fax: 989-496-8026
web: www.dowcorning.com/electronics

DuPont Co.
14 TW. Alexander Dr.
Research Triangle Park, NC 27709
tel: 302-992-2338, fax: 302-992-2133
web: www.dupont.com/pcm

®

'IA’ Adhesives and Light Curing Systems

Dymax Corporation
51 Greenwoods Rd
Torrington, CT 06790
tel: 860-482-1010
web:
www.dymax.com/products/electronic/
electronic.asp

Conformal coatings and encapsulants for

PCB protection. UV/Visible light cure for fast,

simple production. MIL, IPC, UL approved
grades to match your requirements. Adhe-
sion to rigid and flexible substrates.
Compatible with no-clean fluxes.

Dynamic Technologies
P.0. Box 1939
510 N 3rd St.
Albemarle, NC 28002
tel: 704-982-8288

Dynatech-Samsung
103 Rock Road
Horsham, PA 19044
tel: 215-675-3566, fax: 215-675-4259
web: www.dynstechsmt.com

Easy Braid Co.
11543 K-Tel Dr.
Minneapolis, MN 55343
tel: 952-929-3040, fax: 952-929-2765
web: www.easybraidco.com

ECD Inc.
4287 A. SE International Way
Milwaukie, OR 97222
tel: 503-659-6100, fax: 503-659-4422
web: www.ecd.com

ECI Technology
1 Madison St.
East Rutherford, NJ 07073
tel: 973-773-8686, fax: 973-773-8797
web: www.ecitechnology.com

EFD, a Nordson Company
14 Blackstone Valley Place
Lincoln, RI 02865
tel: 401-333-3800, fax: 401-333-4954
web: www.efdsolder.com

EKRA America
34 St. Martin Drive
Marlborough, MA 01752
tel: 508-486-9566, fax: 508-486-9567
web: www.ekra.com

Electrical Insulation Suppliers
3715 Northside Pkwy Bldg 100, Ste. 400
Atlanta, GA 30062
tel: 404-487-3685, fax: 404-487-3753
web: www.eis-inc.com

Electronic Industries Association (EIA)
2500 Wilson Blvd.
Arlington, VA 22201
tel: 703-907-7500, fax: 703-907-7501
web: www.eia.org

ElectroStatics, Inc.
352 D Godshall Drive
Harelysville, PA 19438
tel: 215-513-0850, fax: 215-513-0855
web: www.electrostatics.com

Elite Industrial Group
300 Lakeside Dr., Suite 205
Oakland, CA 94612
tel: 510-251-8885, fax: 510-251-8889
web: www.elitecorp.com

EMC Global Technologies, Inc.
4059 Skyron Drive
Doylestown, PA 18901
tel: 215-340-0650, fax: 215-340-1737
web: http://emcgti.com

Emerson & Cuming
46 Manning Rd.
Billerica, MA 01821
tel: 978-436-9700, fax: 978-436-9701
web: www.emersoncuming.com

Engelmaier Assoc., L.C.
7 Jasmine Run
Ormond Beach, FL 32174
tel: 386-437-8747, fax: 386-437-8737
web: www.engelmaier.com

Enthone Inc., a Cookson Electronics Company

350 Frontage Road

West Haven, CT 06516

tel: 203-799-4971, fax: 203-798-1513
web: www.cooksonelectronics.com

Epoxy Technology
14 Fortune Drive
Billerica, MA 01821
tel: 978-667-3805, fax: 978-663-9782
web: www.EPOTEK.com

Eraser Company, Inc.
P.0. Box 4961, Oliva Dr
Syracuse, NY 13221-4961
tel: 315-454-3237, fax: 315-454-3090
web: www.eraser.com

ERSA Inc.
1779 Pilgrim Rd.
Plymouth, WI 53073
tel: 920-893-3772, fax: 920-893-3322
web: www.ersainc.com

ESD Association
7900 Turin Rd, Bldg 3, Suite 2
Rome, NY 13440
tel: 315-339-6726, fax: 315-339-6793
web: www.esda.org

ESD MagEyes Magnifiers
P.0. Box 293010
Kerrville, TX 78029-3010
tel: 830-896-6060, fax: 830-896-6064
web: www.mageyes.com

ESPEC Evaluation & Test Systems Inc.
1933 0'Toole Ave., Suite A-107,
San Jose, CA 95131
tel: 408-433 2295, fax: 408-433 2296
web: www.espec.co.jp

ESPEC NORTH AMERICA
425 Gordon Industrial Ct.
Byron Center, M1 49315
tel: 616-878-0270
web: www.espec.com

ESSC Test Laboratory
6839 Ashfield Dr.
Cincinnati, OH 45242
tel: 513-793-7774, fax: 513-793-7277
web: www.esscinc.com

ESSEMTEC (USA) LLC
816N, Delsea Drive #308
Glasboro, NJ 08028
tel: 856-218-1131, fax: 856-218-1134
web: www.essemtec.com/e

Europlacer
95 Parker St.
Newburyport, MA 01950
tel: 978-499-2233, fax: 978-499-2230
web: www.europlacer.com

Everett Charles Technologies
700 East Harrison Ave.
Pamona, CA 91767
tel: 909-625-5551
web: www.ectinfo.com

Excel Enterprises LP
3620 Wyoming NE #105C
Albuquerque, NM 87111
tel: 505-332-3225
web: www.excelrecruiter.com

EXFO Photonic Solutions Inc.
2260 Argentia Road
Mississauga, ONT L5N6H7
Canada
tel: 905-821-2600, fax: 905-821-2055
web: www.exfo.com

Express Manufacturing, Inc.
3519 W. Warner Ave.
Santa Ana, CA 92704
tel: 714-979-2228, fax: 714-556-0575
web: www.eminc.com
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Exselect Engineering
150 Connie Crescent
Concord, ONT L4K 1L9
Canada
tel: 905-738-4077, fax: 905-738-6604
web: www.exselect.com

Fairchild Semiconductor
7701 Las Colinas Ridge Suite 400
Irving, TX 75063
tel: 888-522-5372, fax: 972-910-8036
web: www.fairchildsemi.com

Fancort Industries, Inc.
31 Fairfield Place
West Caldwell, NJ 07006
tel: 973-575-0610, fax: 973-575-9234
web: www.fancort.com

FeinFocus USA, Inc.
76 Progress Drive
Stamford, CT 06902
tel: 203-969-2161, fax: 203-969-2162
web: www.feinfocus.com

Festo Corporation
395 Moreland Road
Hauppauge, NY 11788
tel: 631-435-0800, fax: 631-435-8026
web: www.festo.com/us

FinePoint, Inc.
1976 S. Elizabeth St.
Kokomo, IN 46902
tel: 765-868-3255, fax: 765-868-3252
web: www.finepointinc.com

Finetech
1334 E Chandler Blvd, #5D2
Phoenix, AZ 85048
tel: 480-460-8777, fax: 480-460-8778
web: www.finetech.de

FocalSpot, Inc.
99915 Businesspark Ave., Ste. A
San Diego, CA 92131
web: www.focalspot.com

REWO

Foresite, Inc.
1976 S. Elizabeth St.
Kokomo, IN 46902-2432
tel: 765-457-8095, fax: 765-457-9033
web: www.residues.com

FPC of Huntsville
3311 Bob Wallace Ave, Suite 204
Huntsville, AL 35805
tel: 256-5343-7282, fax: 256-534-7334
web: www.fpchuntsville.com

Fuji America Corporation
171 Corporate Woods Pkwy
Vernon Hills, IL 60061
tel: 847-913-0162, fax: 847-913-0186
web: www.fujiamerica.com

Fumex Inc.
1075 Cobb International Place Suite F
Kennesaw, GA 30152
tel: 770-514-7907, fax: 770-514-1547
web: www.fumexinc.com

GE Global Electronics Solutions
3655 Nobel Dr., #600
San Diego, CA 92122
tel: 858-554-0246, fax: 858-550-7460
web: www.GEelectronicsweb.com

Glenbrook Technologies, Inc.
11 Emery Avenue
Randolph, NJ 07869
tel: 973-361-8866, fax: 973-361-9286
web: www.GlenbrookTech.com

Global Automation, Inc.
8 Custom Dr.
0Id Saybrook, CT 06475
tel: 860-399-1141, fax: 860-399-1159
web: www.globalautomation.com

Global Communications
32545 B Golden Lantern, #283
Dana Point, CA 92629
tel: 949-248-7815, fax: 949-248-7819
web: www.globalcom100.com

GOEPEL Electronics LLC
1755 Westgate Dr. #280
Boise, ID 83704
tel: 208-658-1213, fax: 208-658-1214
web: www.goepel.com

GPAX, Ltd.
1420 Boltonfield St.
Columbus, OH 43228
tel: 614-851-0500, fax: 614-851-2507
web: www.gpax.com

GPD Global
2322 1-70 Frontage Road
Grand Junction, CO 81505
tel: 970-245-0408, fax: 970-245-9674
web: www.gpd-global.com

GraphiCode
6608 216th St. SW Suite 300
Mountlake Terrace, WA 98043
tel: 425-672-1980
web: www.graphicode.com

Hadden Assoc. Inc.
9420 Farnham, Suite 210
San Diego, CA 92123
tel: 858-565-9444, fax: 858-565-1802
web: www.haddenassoc.com

Hamamatsu Corporation
360 Foothill Road
Bridgewater, NJ 08807-0910
tel: 800-524-0504
web: http://usa.hamamatsu.com

Hartman Associates
22311 Ventura Blvd, Suite 108
Woodland Hills, CA 91364
tel: 818-887-4266, fax: 818-883-9112
web: www.hartmanassoc.com

Heller Industries Inc.
4 Vreeland Rd.
Florham Park, NJ 07932
tel: 973-377-6800, fax: 973-377-3862
web: www.hellerindustries.com

Henkel Loctite Corporation
15051 East Don Julian Road
Industry, CA 91746
tel: 626-968-6511, fax: 626-336-0526
web: www.loctite.com/electronics

Henry Butcher International Ltd.
50/51 High Holborn
London, WC1V 6EG
United Kingdom
tel: 44-20 7405 8411, fax: 44 20 7405 9772
web: www.henrybutcher.com

HEPCO Inc.
150 San Lazaro Avenue
Sunnyvale, CA 94086
tel: 408-738-1880, fax: 408-732-4456
web: www.hepcoblue.com

Heraeus Inc. Circuit Materials Division
24 Union Hill Road
W. Conshohocken, PA 19428
tel: 610-825-6050, fax: 610-825-7061
web: www.4cmd.com

Hi-Tech Sources
8606-B Commerce Ave.
San Diego, CA 92121
tel: 858-689-0333, fax: 858-689-0347
web: www.hi-techsources.com

Hitech
Rua Cunha Gago, 700, 9 Andar
Sao Paulo, 05717-170
Brazil
tel: 11-3094-3849, fax: 11 3094-3860
web: www.hitech.com.br

HMS Compounds, Inc.
2203 Webb Lynn Rd
Arlington, TX 76018
tel: 817-468-3099, fax: 817-468-3122
web: www.HMSCompounds.com

Hover-Davis, Inc.
100 Paragon Drive
Rochester, NY 14624
tel: 585-352-9590, fax: 585-352-4870
web: www.hoverdavis.com
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Leading the x-ray inspection field of competitors,
Dage announces the XiDAT a groundbreaking
Digital X-Ray System with outstanding image

resolution, grayscale analysis and ease of
operation. The XiDAT system acquires images
with a resolution of 1300 X 1000 pixels and over
65,000 levels of grayscale, a significant
improvement over existing technology.

Technology, is the direct result of the need for
a quicker, easier, more accurate, and much
more cost effective way of applying heat-dis-
sipating compounds to critical components.
Instead of applying thermal compounds by
hand—a time consuming, mistake prone and
costly, method—T-CAT utilizes a self-register-
ing tabletop printer and laser-cut stencils to
ensure precise application.

APE.COM

Four times the number of grayscale levels and
an imaging chain that guarantees Zero
Conversion, Zero Loss.

contact:
Dage Precision Industries
Hal Hendrickson
+1(510)683-3930
sales@dageinc.com

Integrated Ideas & Technologies, Inc.
www.integratedideas.com

daye.



mailto:sales@dageinc.com?SUBJECT=CA-Advertiser Information Request
http://www.integratedideas.com

w
O
=
[
2
-
o
—
—d
o.
o.
-
(%]

HumiSeal Div. of Chase Corp.
26-60 B.Q.EW
Woodside, NY 11377
tel: 718-932-0800, fax: 718-932-4345
web: www.humiseal.com

1&J Fisnar Inc.
2-07 Banta PI.
Fair Lawn, NJ 07410
tel: 210-796-1477, fax: 210-794-7304
web: www.ijfisnar.com

Ibars Electronics Corporation
12233 SW 55th St., Suite 812
Cooper City, FL 33330
tel: 954-680-7989, fax: 954-680-6589
web: www.ibars.com

Identco
28164 W. Concrete Dr.
Ingleside, IL 60041
tel: 815-385-0011, fax: 815-385-0359
web: www.identco.com

IEC Electronics
105 Norton Street
Newark, NY 14513
tel: 315-331-7742, fax: 315-331-3547
web: www.iec-electronics.com

Impell
50-A Satellite Bvld.
Suwanee, GA 30024
tel: 650-325-3291, fax: 650-325-5932
web: www.impell.com

Indium Corporation of America
P.0. Box 269
Utica, NY 13503
tel: 315-853-4900, fax: 315-853-1000

Industrial Indexing Systems Inc.
626 Fishers Run
Victor, NY 14564
tel: 585-924-9181, fax: 585-924-2169
web: wwwi.iis-servo.com

Instron
100 Royall St.
Canton, MA 02021
tel: 781-575-5851, fax: 781-575-5751
web: www.instron.com/pr

Integral Automation
16 W 171 Shore Court
Burr Ridge, IL 60527
tel: 630-654-4300, fax: 630-654-8519
web: www.integralautomation-us.com

Integrated |deas & Technology
3896 N. Schreiber Way
Coeur d'Alene, ID 83815
tel: 208-665-2166, fax: 208-665-5906
web: www.integratedideas.com

Interconnect Devices, Inc.
5101 Richland Ave
Kansas City, KS 66106
tel: 913-342-5544, fax: 913-342-7043
web: www.idinet.com

InterMetro Industries Corp.
651 N. Washington St.
Wilkes-Barre, PA 18705
tel: 570-825-2741, fax: 570-824-2704
web: www.metro.com

International Products Corp.
P.0. Box 70
Burlington, NJ 08016
tel: 609-386-8770, fax: 609-386-8438
web: www.ipcol.com

IPC-Assn. Connecting Electronic Industries
2215 Sanders Rd.
Northbrook, IL 60062
tel: 847-790-5305, fax: 847-509-9798
web: www.ipc.org

Ismeca USA
2365 Oak Ridge Way
Vista, CA 92081-8348
tel: 760-305-6200, fax: 760-305-6294
web: www.ismeca.com

ITM Consulting
P.0. Box 921
Durham, NH 03824
tel: 603-868-1754, fax: 603-868-3623
web: www.itmconsulting.org

ITW Chemtronics
8125 Cobb Center Drive
Smyrna, GA 30152
tel: 770-424-4888, fax: 770-423-0748
web: www.chemtronics.com

JMW Enterprises, Inc.
309 West Pickle Alley
Rushford, MN 55971
tel: 507-864-7477, fax: 507-864-2903
web: www.jmw-inc.com

N

ory

JNJ Industries, Inc.
290 Beaver Street
Franklin, MA 02038
tel: 508-553-0529, fax: 508-553-9973
web: www.jnj-industries.com

JNJ manufacturers a line of electronic and
industrial cleaning supplies and ultrasonic
cleaning equipment. Products include wiping
rolls and squeegees for various screen-print-
ing machines, plus a complete line of pre-
saturated and dry wipes. Our GlobalTech®
line of application specific cleaners is made

up of solvent and aqueous based chemistries.

Jodan Technology, Inc.
1500 Front St.
Yorktown, NY 10598
tel: 914-245-0194
web: www.jodantech.com

JOT Automation Inc.
1201 S. Beltline Rd.
Coppell, TX 75019
tel: 972-393-5564, fax: 972-745-9013
web: www.jotautomation.com

Juki Automation Systems
507 Airport Blvd
Morrisville, NC 27560
tel: 919-460-0111, fax: 919-469-0480
web: www.jas-smt.com

K3 Equipment LLC
279 Front Street
Binghamton, NY 13905
tel: 607-773-2047, fax: 607-773-0956
web: www.k3equipment.com

Kasion Automation Ltd.
Rm 801 8/F Wah Hung Industrial Centre
Kwun Tong, Hong Kong,
China
tel: 852-2515 1268, fax: 852-2515 1175
web: www.kaison.com

KEACO INC.
6410 Tri County Parkway
Schertz, TX 78154
tel: 210-651-6688, fax: 210-651-9020
web: www.keaco-smt.com

Kester Northrop Grumman
515 E. Thouy Ave.
Des Plaines, IL 60018
tel: 847-297-1600, fax: 847-390-9338
web: www.kester.com

Key Electronics
2633 Grant Line Road
New Albany, IN 47150
tel: 812-941-7858, fax: 866-259-9061
web: www.keyelectronics.com

KIC
15950 Bernardo Center Drive #E
San Diego, CA 92127
tel: 858-673-6050, fax: 858-673-0085
web: www.kicthermal.com

Kirby & Demarest
822 NW Murray Rd. #260
Portland, OR 97229
tel: 503-574-4900, fax: 503-646-3708
web: www.kirbydemarest.com

Klockner Pentaplast of America, Inc.
P.0. Box 500
Gordonsville, VA 22942
tel: 540-832-3600, fax: 540-832-5656
web: www.kpafilms.com

KNF FLEXPAK Corporation
734 West Penn Pike
Tamaqua, PA 18252
tel: 570-386-3550, fax: 570-386-3703
web: www.knfcorporation.com

Kyzen Corporation
430 Harding Industrial Drive
Nashville, TN 37211
tel: 615-831-0888, fax: 615-831-0889
web: www.kyzen.com

LeCroy Corporation
700 Chestnut Ridge Road
Chestnut Ridge, NY 10977-6499
tel: 800-453-2769
web: www.lecroy.com

Leica Microsystems Inc.
2345 Waukegan Road
Bannockburn, IL 60015
tel: 847-405-0123, fax: 847-405-0164
web: www.leica-microsystems.com

Les Hymes Associates -The Complete
Connection
15835 West Bridgewood Dr.
Surprise, AZ 85374-5610
tel: 623-544-4646, fax: 623-544-4747

Lewis and Clark, Inc.
131 Burke Street
Nashua, NH 03060
tel: 603-594-4229, fax: 603-594-0554
web: www.lewis-clark.com

LPKF Laser & Electronics, North America
P.0. Box 3858
Willsonville, OR 97070
tel: 503-454-4200, fax: 503-682-7151
web: www.Ipkfusa.com

Lumex, Inc
290 E. Helen Road
Palatine, IL 60067
web: www.lumex.com

Luther & Maelzer, Inc
16 Lomar Park #8
Pepperell, MA 01463
tel: 978-433-3680, fax: 978-433-3690
web: www.WMHague.com

Luxo Corporation
200 Clearbrook Road
Elmsford, NY 10523
tel: 914-345-0067, fax: 914-345-0068
web: www.luxous.com

Machine Vision Products, Inc.
5940 Darwin Court
Carlsbad, CA 92008
tel: 760-438-1138, fax: 760-438-0660
web: www.machinevisionproducts.com

Macro Se
2101 Blair Mill Road
Willow Grove, PA 19044
tel: 215-784-6000, fax: 215-784-6284

Mallinckrodt Baker, Inc.
222 Red School Road
Phillipsburg, NJ 08865
tel: 800-582-2537
web: www.mallbaker.com

Manix Manufacturing, Inc.
410 Pike Road
Huntingdon Valley, PA 19006
tel: 215-953-9797, fax: 215-953-9399
web: www.manixmfg.com

Manncorp
1840 County Line Rd #100
Huntingdon Valley, PA 19006
tel: 215-364-6100, fax: 215-364-6110
web: www.manncorp.com

Master Bond, Inc.
154 Hobart Street
Hackensack, NJ 07601
tel: 201-343-8983 fax: 201-343-2132
www.materbond.com

Matthew Associates, Inc.
92 Crofton Road
Waban, MA 02468
tel: 617-965-6126, fax: 413-513-2535
web: www.matthewassociates.com

MB Manufacturing
350 Rt. 46 East
Rockaway, NJ 07866
tel: 973-586-2988, fax: 973-586-1692
web: www.mb-mfg.com

MDI Corp.
301 Baybrook St.
Thomasville, GA 31792
tel: 229-228-9222, fax: 229-228-5688
web: www.mdicorp.com

Meiji Techno America
2186 Bering Drive
San Jose, CA 95131
tel: 408-428-9654, fax: 408-428-0472
web: www.meijitechno.com

Metcal
1530 0'Brien Drive
Menlo Park, CA 94025
tel: 650-325-3291, fax: 650-325-5932
web: www.metcal.com

Micro Care Corporation
595 John Downey Drive
New Britain, CT 06051
tel: 860-827-0626, fax: 860-827-8105
web: www.microcare.com

Microscan
1201 SW 7th Street
Renton, WA 980555
tel: 425-226-5700, fax: 425-226-8250
web: www.microscan.com

MicroScreen
1106 South High Street
South Bend, IN 46601
tel: 574-232-4358 fax: 574-234-7496
Www.microscreen.org

Mid America Taping and Reeling Inc.
121 Exchange Blvd.
Glendale Heights, IL 60139
tel: 630-629-6646, fax: 630-871-2311
web: www.matr.com

Milara Inc.
71 West Street
Medfield, MA 02052
tel: 508-359-2886, fax: 508-359-5533
web: www.milarasmt.com

MIMOT
16 Technology Drive, Suite 133
Irvine, CA 92618
tel: 949-727-4600, fax: 949-727-4687
web: www.mimot.com

Minami America Inc.
2730 Monterey St. #107
Torrance, CA 90503
tel: 310-328-4913, fax: 310-328-2808
web: www.minamiengineering.com

Motorola, Mfg Software Strategic Bus Unit

21440 West Lake Cook Road

Deer Park, IL 60010

tel: 847-862-1285

web: www.manufacturingpulse.com

Mouser Electronics
1000 North Main Street
Mansfield, TX 76063
tel: 817-804-3888, fax: 817-804-3899
web: www.mouser.com

MYDATA Automation, Inc.
320 Newburyport Tpke.
Rowley, MA 01969
tel: 978-948-6919, fax: 978-948-6915
web: www.mydata.com

National Starch and Chemical Company
10 Finderne Avenue
Bridgewater, NJ 08807-3300
tel: 800-797-4992, fax: 609-409-5699
web: www.nationalstarch.com

Nelson Design Services, Inc.
3501 W. Moreland Road
Willow Grove, PA 19090
tel: 215-784-9600, fax: 215-784-0352
web: www.nelson-design.com

NEPCON Events
383 Main Ave.
Norwalk, CT 06851
tel: 203-840-5656
web: www.nepcon.com

Newport Corporation
101 Billerica Avenue
N. Billerica, MA 01863
tel: 978-667-9449, fax: 978-667-6109
web: www.newport.com/apas

NIX of America
181 Metro Plaza Drive, Suite 590
San Jose, CA 95110
tel: 408-971-3115, fax: 408-971-3305
web: www.nixofamerica.com
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Novastar Technologies, Inc.
2840 Pine Road
Huntingdon Valley, PA 19006
tel: 215-947-4700, fax: 215-947-5102
web: www.novastarinc.com

Nu-Way Electronics, Inc.
165 Martin Lane
Elk Grove, IL 60007
tel: 847-437-7120, fax: 847-437-7165
web: www.nuway.net

0C White Company
2039 Bridge Street
Three Rivers, MA 01080
tel: 413-289-1751, fax: 413-289-1754
web: www.ocwhite.com

OK International
1530 0’ Brien
Menlo Park, CA 94025
tel: 650-325-3291, fax: 650-325-5932
web: www.okinternational.com

Omron Electronics LLC
One East Commerce Drive
Schaumburg, IL 60173
tel: 847-843-7900, fax: 847-843-8081
web: http://oeiweb.omron.com

Optical Gaging Products, Inc.
850 Hudson Avenue
Rochester, NY 14621
tel: 585-544-0400, fax: 585-544-0131
web: www.ogpnet.com

Orbotech Inc.
44 Manning Road
Billerica, MA 01821
tel: 978-667-6037, fax: 978- 667-9969
web: www.orbotech.com

Ovation Products
3864 Courtney Street, Suite 280
Bethlehem, PA 18017
tel: 508-699-9077
web: www.grid-lok.com

P. Kay Metal, Inc.
2448 E 25th Street
Los Angeles, CA 90058
tel: 323-585-5058, fax: 323-585-1380
web: www.pkaymetal.com

PACE Inc
9030 Junction Drive
Annapolis Junction, MD 20701
tel: 301-490-9860, fax: 301-498-3252
web: www.paceworldwide.com

Pacothane Technologies
1556 Third Ave, Suite 402
New York, NY 10028
tel: 212-348-2300, fax: 212-348-2178
web: www.pacothane.com

Palomar Technologies
2230 Oak Ridge Way
Vista, CA 92081-8341
tel: 760-931-3600, fax: 760-931-5191
web: www.palomartechnologies.com

Panasonic

Panasonic Factory Automation Company
1711 N. Randall Road
Elgin, IL 60123
tel: 847-468-4523, fax: 847-468-4641
web: www.panasonicfa.com

Panasonic Factory Automation Company is a
premier equipment supplier for electronics
and advanced microelectronics assemblies.
Our core competencies include software,
training and full service support solutions. Our
sales and service facilities span throughout
North America to support our customers.

Paratronix Inc.
129 Bank St.
Attleboro, MA 02703-1775
tel: 508-222-8979, fax: 508-222-8813
web: www.paratronix.com

Parker Hannifin, Chomerics Division
77 Dragon Court
Woburn, MA 01801
tel: 781-935-4850, fax: 781-933-4318
web: www.chomerics.com

Partners in Technology Inc.
36 Ramapo Road
Cranford, NJ 07016-3464
tel: 908-272-2404, fax: 908-272-2405
web: www.partnersintechinc.com

PCB Design Express
1062 West Evelyn Ave.
Sunnyvale, CA 94086
tel: 408-523-9928, fax: 408-523-9923
web: www.pchdesignexpress.com

PCBindia.com

6-B 6th Floor, Darpan Apts, R.C.Dutt Rd.

Vadodara, Gujarat, 390 007

India

tel: 91-982 4010047, fax: 91 265 300942
web: www.pcbindia.com

PD Circuits, Inc.
10 Starwood Dr
Hampstead, NH 03841
tel: 603-329-4551, fax: 603-329-5033
web: www.pdcircuits.com

PDR

Unit 3 The Stanley Centre, Kelvin Way

Crawley, West Sussex, RH10 2SE
United Kingdom

tel: 44-(0)1293 846000, fax: 44 (0)1293 613600

web: www.smtrework.com

Personal Computer Memory Card Int'l Assn.

2635 N. 1st St., Suite 209

San Jose, CA 95134

tel: 408-433-2273, fax: 408-433-9558
web: www.pc-card.com

Petlock, Inc.
615 W. 6th St.
Vancouver, WA 98660
tel: 877-PETLOCK, fax: 360-906-8401
web: www.petlock.com

Petroferm
2416 Lynndale Road
Fernandina Beach, FL 32034
tel: 904-277-5221, fax: 904-261-6994
web: www.petroferm.com

phoenix | x-ray Systems + Services Inc.
3883 Via Pescador, Unit A
Camarillo, CA 93012
tel: 805-389-0911, fax: 805-445-9833
web: www.phoenix-xray.com

PIAB Vacuum Products
65 Sharp Street
Hingham, MA 02043
tel: 800-321-7422, fax: 781-337-6864
web: www.piab.com

Pinnacle Electronics
700 Braddock Avenue
East Pittsburgh, PA 15112
tel: 412-829-4854, fax: 412-829-4837
web: www.pinnacleelectronics.com

Plasma Etch, Inc.
3522 Arrowhead Drive
Carson City, NV 89706
tel: 775-883-1336, fax: 775-883-2559
web: www.plasmaetch.com

Plato Products Inc.
18731 Railroad St.
City of Industry, CA 91748
tel: 626-965-8044, fax: 626-965-8960
web: www.platoproducts.com

PMJ Automec
410 South Sunset St
Longmont, CO 80501
tel: 303-702-0081, fax: 303-702-1270
web: www.cencorp.com

Polar Instruments Ltd
Garenne Park
St. Sampsons, Guernsey, GY2 4AF
United Kingdom
tel: 44-148 125 3081, fax: 44 148 125 2476
web: www.polarinstruments.com

IPC California Circuits Association

YOU can make a difference!

' February 3 & 4, 2004

O Yes, I'minterested. Fax this back to 714-379-5092.

NAME

ADDRES

ciTy

STATE ZIP

PHONE E-MAIL

For more information, contact Dick Crowe at
| 714-343-6267 or e-mail Rcrowe@ipc.org
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Polyclad Laminates, a Cookson Electronics

Company

40 Industrial Park Drive

Franklin, NH 03235

tel: 603-934-5652, fax: 603-934-2670
web: www.cooksonelectronics.com

Polyonics
867 Rt 12
Westmoreland, NH 03467
tel: 603-352-1415, fax: 603-352-1936
web: www.polyonics.com

Preco Electronics, Inc.
1651 N. Main
Morton, IL 61550
tel: 309-263-7788, fax: 309-266-6674
web: www.preco-morton.com

Pro-mation, Inc.
7323 - 92nd Avenue
Kenosha, WI 53142
tel: 262-942-4177, fax: 262-942-0101
web: www.Pro-mation-Inc.com

Production Basics
30 Bridge St.
Watertown, MA 02472
web: www.pbasics.com

Production Solutions, Inc.
12675 Danielson Court, #403
Poway, CA 92064
tel: 858-486-1088, fax: 858-486-9178
web: www.production-solutions.com

Products International Inc.
9893 Brewers Court
Laurel, MD 20723
tel: 240-568-3940, fax: 240-568-3948
web: www.prodintl.com

PVA
15 Solar Drive
Halfmoon, NY 12065
tel: 518-371-2684, fax: 518-371-2688
web: www.pva.net

Q Corporation
310 River St.
Derby, KS 67037
tel: 316-788-3746
web: www. gcorporation.com

QuadTech, Inc
5 Clock Tower Place, 210 East
Maynard, MA 01754
tel: 978-461-2100, fax: 978-461-4295
web: www.quadtech.com

Qual-Pro Corporation
18101 Savarona Way
Carson, CA 90746
tel: 310-329-7535, fax: 310-329-0201
web: www.qual-pro.com

Qualcon
4362 Thurmond Tanner Rd.
Flowery Branch, GA 30542
tel: 770-965-3300, fax: 770-965-9142
web: www.qualconl.com

Qualectron Systems Corp.
780 Montague Expwy, #602
San Jose, CA 95131
tel: 408-432-1686, fax: 408-432-1687
web: www.qualectron.com

Qualitek International Inc.
315 Fairbank St.
Addison, IL 60101
tel: 630-628-8083, fax: 630-628-6543
web: www.qualitek.com

Quality Circuits, Inc.
14275 Alpaca St. NW
Ramsey, MN 55303
tel: 763-712-9487, fax: 712-9621
web: www.qgciusa.com

Qualmax
225 Lincoln Highway, Suite 160
Fairless Hills, PA 19030
tel: 215-269-6800, fax: 215-269-7219
web: www.qualmax.com

R&D Technical Services
12261 Nicollet Ave. S. Suite A
Burnsville, MN 55337
tel: 952-707-1931, fax: 952-707-6739
web: www.rdtechnicalservices.com

Radoll Designs
309 Baybrook St., P.0. Box 125
Thomasville, GA 31792
tel: 229-228-0200, fax: 229-226-4150
web: www.radoll.com

Raychem Circuit Protection
308 Constitution Drive
Menlo Park, CA 94025
tel: 800-227-7040, fax: 800-611-2323

web: www.tycopowercomponents.com

Reed Exhibition Co.
383 Main Avenue
Norwalk, CT 06851
web: www.reedexpo.com

Rehm USA, LLC
195 Fairfield Ave, Unit 2-A
West Caldwell, NJ 07006
tel: 973-403-9100, fax: 973-403-9125
web: www.rehmusa.com

Reptron Electronics, Inc.
13750 Reptron Blvd.
Tampa, FL 33626
tel: 813-854-2000, fax: 813-814-4660
web: www.reptron.com

Robotic Industries Assn. (RIA)
P.0. Box 3724
Ann Arbor, MI 48106
tel: 734-994-6088, fax: 734-994-3338
web: www.roboticsonline.com

RoyonicUSA
23820 Rotunda Rd.
Valencia, CA 91355
tel: 661-257-0303, fax: 661-254-5622
web: www.royonicusa.com

RPAmericas
49 Highland Rd.
Bristol, RI 01809-1443
tel: 401-254-0699, fax: 401-253-3628
web: www.rpamericas.com

RVSI
5 Shawmut Rd.
Canton, MA 02021
tel: 781-821-0821, fax: 781-828-8942
web: www.rvsi.com

S.P. Precision International
2660 SE 39th Loop
Hillsboro, OR 97123
tel: 503-357-9228, fax: 503-357-1202
web: www.spprecision.com

Samsung Technology, Inc.
103 Rock Rd
Horsham, PA 19044
tel: 215-675-3566, fax: 215-675-4259
web: www.samsung-smt.com

Sanyo/Hitachi High Technologies America

3109 Skyway Circle North

Irving, TN 75038

tel: 972-257-8100, fax: 972-257-8101
web: www.hitachi-hhta.com

ScanCAD International, Inc.
P.0. Box 598 19181 Hwy 8
Morrison, CO 80456
tel: 303-697-8888, fax: 303-697-8580
web: www.scancad.com

Schleuniger, Inc.
87 Colin Drive
Manchester, NH 03103
tel: 603-668-8117, fax: 603-668-8119
web: www.schleuniger-na.com

SCHMIDT Feintechnik Corp.
280 Executive Drive
Cranberry Twp., PA 16066
tel: 724-772-4600, fax: 724-772-4688
web: www.schmidtpresses.com

SCOPE Laboratory
17425 South Laflin
East Hazel Crest, IL 60429
tel: 708-335-8888, fax: 708-798-8924

Screenprinting & Graphic Imaging Assn. Intl.

10015 Main St.

Fairfax, VA 22031

tel: 703-385-1335, fax: 703-273-0456
web: www.sgia.org

Sealant Equipment & Engineering, Inc.
P.0. Box 701460
Plymouth, M1 48170
tel: 734-459-8600, fax: 734-459-8686
web: www.sealantequipment.com

SEHO USA Inc.
325-L Hill Carter Parkway
Ashland, VA 23005
tel: 804-798-6000, fax: 804-798-5933
web: www.seho.de

Semiconductor Equipment Corp.
5154 Goldman Avenue
Moorpark, CA 93020
tel: 805-529-2293, fax: 805-529-2193
web: www.semicorp.com

Senju/Mitsui Comtek Corp.
20300 Stevens Creek Blvd. Suite 300
Cupertino, CA 95014
tel: 408-725-8525, fax: 408-253-2140
web: http://senjucomtek.com

Sensbey, Inc.
833 Mahler Road
Burlingame, CA 94010
tel: 650-697-2032, fax: 650-697-2527
web: www.senshey.com

SERFILCO, Ltd.
2900 Mac Arthur Blvd.
Northbrook, IL 60062
tel: 847-509-2900, fax: 847-559-1995
web: www.serfilco.com

SICK, Inc.
6900 West 110th Street
Minneapolis, MN 55438
tel: 952-941-6780, fax: 952-941-9287
web: http://sickoptic.com

Siemens Dematic
3140 Northwoods Pkwy
Norcross, GA 30071
tel: 770-797-3475
web: www.siplace.com

Siemens Dematic Material Handling Automation
507 Plymouth Avenue
Grand Rapids, MI 49505
tel: 616-913-7700, fax: 616-913-7701
web: www.siemens-dematic.us

Sierra Proto Express
1108 West Evelyn Ave
Sunnyvale, CA 94086
tel: 800-763-7503, fax: 408-735-7137
web: www.protoexpress.com

Signus Radiancy Ltd
Suite 3, Grnd. Floor, 24 Albert Road, South
Melbourne
Melbourne, 3205
Australia
tel: 03-96943288, fax: 03 96943232
web: www.signus.net

Sikama International Inc.
118 E. Gutierrez Street
Santa Barbara, CA 93101
tel: 805-962-1000, fax: 805-962-6100
web: www.sikama.com

SIMCO
2257 N Penn Rd.
Hatfield, PA 19440
tel: 215-997-3459, fax: 215-997-3451
web: www.simco.biz

Simplimatic Automation
109 Ramsey Place
Lynchburg, VA 24501
tel: 434-385-9181, fax: 434-385-7813
web: www.simplimaticautomation.com

Sinbon Technologies
22 Harloquin Drive
Smithtown, NY 11787
tel: 631-979-1630
web: www.sinbon.com

Six Sigma
905 Montague Expressway
Milpitas, CA 95035
tel: 408-956-0100, fax: 408-956-0199
web: www.sixsigmaservices.com

Smart Sonic Stencil Cleaning Systems
6724 Eton Ave.
Canoga Park, CA 91303
tel: 818-610-7900, fax: 818-610-7909
web: www.smartsonic.com

SMEC, Inc.
3317 El Salido Parkway
Cedar Park, TX 78613
tel: 512-249-0017, fax: 512-249-0054
web: www.smec-inc.com

Soldering Technology Intl.
102 Tribble Dr.
Madison, AL 35758
tel: 256-461-9191, fax: 256-461-9566
web: www.solderingtech.com

Sono-Tek Corporation
2012 Route 9W
Milton, NY 12538
tel: 845-795-2020, fax: 845-795-2720
web: www.sprayfluxing.com

Sonoscan, Inc.
2149 E. Pratt Blvd.
Elk Grove Village, IL 60007
tel: 847-437-6400, fax: 847-437-1550
web: www.sonoscan.com

Sparton Corporation
2400 East Ganson Street
Jackson, M1 49202
tel: 517-787-8600, fax: 517-787-1822
web: www.sparton.com

Speedline Technologies, Inc.
16 Forge Park
Franklin, MA 02038
tel: 508-520-0083, fax: 508-520-2288
web: www.speedlinetech.com

Spraying Systems Co.”

Spraying Systems Co.
P.0. Box 7900
Wheaton, IL 60189-7900
tel: 800-95-SPRAY, fax: 888-95-SPRAY
web: www.spray.com

Spray nozzles for etching, cleaning, conformal
coating, solder mask and flux. Also air knives

for drying and blow-off.

Sprinter Marking, Inc.
1805 Chandlersville Rd
Zanesville, OH 43701
tel: 740-453-1000, fax: 740-453-6750
web: http://sprintermarking.com

Start International
4270 Airborn Dr
Addison, TX 75001
tel: 972-248-1999, fax: 972-248-1991
web: www.startinternational.com

Stoelting
502 Hwy. 67
Kiel, W1 53042
tel: 920-894-2293, fax: 920-894-7029
web: www.stoelting.com

Streckfuss USA
P.0. Box 15609
Irving, TX 75015
tel: 972-790-1614, fax: 972-986-1148
web: www.streckfuss.com

Sun Electronic Systems, Inc
1845 Shepard Dr
Titusville, FL 32780
tel: 321-383-9400, fax: 321-383-9412
web: www.sunelectronics.com

Sunnex, Inc.
3 Huron Drive
Natick, MA 01760
tel: 508-651-0009, fax: 508-651-0099
web: www.sunnexonline.com

SupplyWorks, Inc.
34 Croshy Dr.
Bedford, MA 01730
tel: 781-301-7000, fax: 781-301-7010
web: www.supplyworks.com

Surface Mount Techniques
15632 Producer Lane
Huntington Beach, CA 92649
tel: 714-903-8100, fax: 714-903-8897
web: www.smtprinters.com

Surface Mount Technology Association
5200 Willson Road, Suite 215
Edina, MN 55424
tel: 952-920-7682, fax: 952-926-1819
web: www.smta.org

Synergetix
310 S. 51st Street
Kansas City, KS 66106
tel: 913-342-0404, fax: 913-342-6623
web: www.synergetix.com
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There's a lot brewing at the 2004 IPC SMEMA

Council’s APEX. From the unsurpassed technical

conference to quality workshops and tutorials to solid

standards development meetings, APEX is the premier event in

the electronics assembly and test industries. See the ,

unique product offerings on the exhibit floor. Check out (iPC

the Designers Summit—specific resources for PCB %gﬂ%ﬂ% e commer
designers. And, while you're there, get a flavor for \EXPo APEX

IPC Printed Circuits Expo—the premier show for e DESIGNERS SUMMIT
printed circuit boards.

February 24-26, 2004, Anaheim Convention Center, Anaheim, CA
tollfree (US/Canada) 1-877-472-4724
e-mail: GoAPEX@ipc.org ® www.GoAPEX.org


http://www.goapex.org
http://www.goapex.org

w
O
=
[
2
-
o
—
—d
o.
o.
-
(%]

T-Tech, Inc.
510 Guthridge Ct
Norcross, GA 30092
tel: 770-455-0676, fax: 770-455-0970
web: www.t-tech.com

Taiyo Yuden (U.S.A.), Inc.
1930 N. Thoreau Dr. Ste. 190
Schumburg, IL 60173
tel: 847-925-0888, fax: 847-925-0899
web: www.t-yuden.com

Tamura H.A. System Inc.
1800 NW 169th Place, Ste C700
Beaverton, OR 97006
tel: 503-629-5001
web: www.tamura-ha.com

Tamura Kaken Corp. USA
2050 Ringwood Avenue
San Jose, CA 94301
tel: 408-433-0353 ext. 246, fax: 408-433-9655
web: www.tamura-kakenusa.com

Tecan Ltd
Tecan Way, Granby Ind. Est.
Weymouth, DT4 9TU
United Kingdom
tel: -0044 (0)1305 765432, fax: 0044 (0)1305
780194
web: www.tecan-inc.com

Tech Spray, L.P.
P.0. Box 949
Amarillo, TX 79105-0949
tel: 800-858-4043, fax: 806-372-8750
web: www.techspray.com

TechSearch International, Inc.
4801 Spicewood Springs Rd.
Suite #150
Austin, TX 78759
tel: 512-372-8887, fax: fax: 512-372-8889
web: www.techsearchinc.com

Tech-Source International, Inc.
P.0. Box 2689
Attleboro Falls MA, 02763
tel: 508-222-8043
web: www.tech-sourceintl.com

Techcon Systems
12151 Monarch Street
Garden Grove, CA 92841
tel: 714-799-9910, fax: 714-799-6804
web: www.techconsystems.com

Technical Devices Company
560 Alaska Avenue
Torrance, CA 90503
tel: 310-618-8437, fax: 310-618-1543
web: www.TechnicalDev.com

Technical Resources Corp.
19574 Dinner Key Drive
Boca Raton, FL 33498
tel: 561-488-9064, fax: 561-487-5036
web: www.trcflorida.com

Technology Information Corporation
11820 Parklawn Drive, Suite 350
Rockville, MD 20852
tel: 240-221-0590, fax: 240-221-0591
web: www.wavesoldering.com

Techsystems International, Inc.
12675 Danielson Court, #403
Poway, CA 92064
tel: 858-486-4068, fax: 858-486-9178
web: www.techsystems.com

Techsystems NW
1415 Seneca Ave SW
Renton, WA 98055
tel: 425-271-8122, fax: 425-235-6852
web: www.techsystemsnw.com

Tecnomatix Unicam
2 International Drive, Suite 150
Portsmouth, NH 03042
tel: 603-431-9411, fax: 603-431-9516
web: www.tecnomatix.com

Teltronics, Inc.
2150 Whitfield Industrial Way
Sarasota, FL 34243
tel: 941-753-5000, fax: 941-751-7754
web: www.teltronics.com

Teradyne Connection Systems
44 Simon Street
Nashua, NH 03060
tel: 603-879-3000
web: www.teradyne.com/tcs

Teradyne, Assembly Test Division
600 Riverpark Dr.
N. Reading, MA 01864
tel: 978-370-2700, fax: 978-370-6220
web: www.teradyne.com/cbti

Terra Universal, Inc.
700 N. Harbor Blvd.
Anaheim, CA 92805
tel: 714-526-0100, fax: 714-992-2179
web: www.TerraUniversal.com

TestCrafters Inc.
1820 W Drake Dr #103
Tempe, AZ 85283-4312
tel: 800-730-6567, fax: 480-730-6595
web: www.testcrafters.com

Testronics
1320 Millwood Road
McKinney, TX 75069
tel: 972-542-3111, fax: 972-542-2131
web: www.testronics.com

The CMM Group, LLC
P.0. Box 5903
De Pere, W1 54115
tel: 920-336-9800, fax: 920-336-9797
web: www.thecmmgroup.com

The ECM Group, LLC
130 South Bemiston Ave., Ste. 609
St. Louis, MO 63105
tel: 314-727-0805, fax: 314-727-2434
web: www.theecmg.com

The Morey Corporation
100 Morey Drive
Woodridge, IL 60517
tel: 630-754-2300, fax: 630-754-2001
web: www.moreycorp.com

The Test Connection, Inc. (TTCI)
25-D Main Street
Reisterestown, MD 21136
tel: 410-526-2800, fax: 410-526-3547
web: www.ttci.com

3M Electronic Adhesives & Specialties Dept.
3M Center Bldg. 0225-03-N-11
St. Paul, MN 55144
tel: 800-362-3550, fax: 651-733-9175
web: www.3m.com/eadhesives

3M Electronic and Interconnect Solutions
6801 River Place Blvd, M.S. A130-3N-52
Austin, TX 78726
tel: 800-328-1368, fax: 800-858-9136
web: www.3m.com/eisd

Tomken Industries
304 Main Ave, Suite 366
Norwalk, CT 06851
tel: 203-847-8867, fax: 203-847-5320
web: www.tomkenindustries.com

Tracewell Systems
567 Enterprise Drive
Westerville, OH 43081
tel: 614-846-6175, fax: 614-846-4450
web: www.tracewellsystems.com

Transition Automation, Inc.
101 Billerica Avenue, Bldg 5
North Billerica, MA 01862
tel: 978-670-5500, fax: 978-670-2300
web: www.smtexperts.com

Transtechnology Pte Ltd
Blk 207 Henderson Road #01-02/03-02
Henderson Industrial Park, 158550
Singapore
tel: 65-62961919, fax: 65 62960055
web: www.trans-tec.com

TREK Industries
701 S. Azusa Avenue
Azusa, CA 91702
tel: 626-815-5555, fax: 626-815-8304
web: www.trekindustries.com

TREK, Inc.
11601 Maple Ridge Rd.
Medina, NY 14103-9710
tel: 585-798-3140, fax: 585-798-3106
web: www.trekinc.com

Tyco Electronics
2405 Maryland Road
Willow Grove, PA 19090
tel: 215-657-6202, fax: 215-706-3936
web: www.automation.tycoelectronics.com

Ultrasonic Systems Inc.
135 Ward Hill Ave.
Haverhill, MA 01835
tel: 978-521-0095, fax: 978-521-7023
web: www.ultraspray.com

Unit Design, Inc.
576 Explorer Street
Brea, CA 92821
tel: 714-672-9944, fax: 714-672-9988
web: www.unitdesign.com

Unitek Miyachi Corp.
1820 S. Myrtle Ave
Monrovia, CA 91016
tel: 626-303-5676, fax: 626-358-8048
web: www.unitekmiyachi.com

Universal Instruments
P.0. Box 825
Binghamton, NY 13902
tel: 607-779-7522, fax: 607-772-1878
web: www.uic.com

Media Group

UP Media Group, Inc.
2018 Powers Ferry Rd Ste 600
Atlanta, GA 30339
tel: 678-589-8800, fax: 678-589-8850
web: www.upmediagroup.com

V.J. ElectroniX
89 Carlough Road
Bohemia, NY 11716
tel: 631-589-8800, fax: 631-589-8822
web: www.vjelectronix.com

Valor Computerized Systems, Inc.
25341 Commercentre Drive, Suite 200
Lake Forest, CA 92630
tel: 949-586-5969, fax: 949-586-1343
web: www.valor.com

Vectron Inc.
345 6th Ave.
San Diego, CA 92101
tel: 619-818-2721, fax: 858-621-6260
web: www.vectroninc.com

Veeco Instruments Inc.
105 Comac St.
Ronkonkoma, NY 11779
tel: 516-738-9300, fax: 516-738-9330
web: www.veeco.com

Vidaro Corporation
333 Martinel Drive/P.0. Box 550
Kent, OH 44240
tel: 330-673-7413, fax: 330-673-0228
web: www.vidaro.com

View Engineering Inc
1650 N Voyager Ave
Simi Valley, CA 93063
tel: 805-578-5000, fax: 805-578-5249
web: www.vieweng.com

Virtual Industries
2130 Victor Place
Colorado Springs, CO 80915
tel: 719-572-5566, fax: 719-573-5504
web: www.virtual-ii.com

Viscom Inc.
32090 Green Point Pkwy Suite 400
Norcross, GA 30092
tel: 678-966-9835, fax: 678-966-9828
web: www.ViscomUSA.com

Vision Engineering, Inc.
570 Danbury Road
New Milford, CT 06776
tel: 860-355-3776, fax: 860-355-0712
web: www.visioneng.com
Visiprise
12725 Morris Road, Suite 300
Alpharetta, GA 30004
tel: 770-619-4122
web: www.visiprise.com

ViTechnology
179 Ward Hill Ave
Haverhill, MA 01835
tel: 978-372-1230, fax: 978-372-1767
web: www.vitechnology.com

Vitel Technologies, Inc.
6080 Northbelt Dr.
Norcross, GA 30071
tel: 678-421-6200, fax: 678-421-6384
web: www.viteltech.com

Vitronics Soltec Inc.
2 Marin Way
Stratham, NH 03885
tel: 603-772-7778, fax: 603-772-9340
web: www.vitronics-soltec.com

W. M. Hague Co., Inc.
16 Lomar Park #8
Pepperell, MA 01463
tel: 978-433-3777
web: www.WMHague.com

W.L. Gore & Associates
555 Papermill Road, P.0. Box 9329
Newark, DE 19711
tel: 410-506-3866, fax: 410-506-3879
web: www.gore.com

Wacker Silicones
3301 Sutton Road
Adrian, MI 49221
tel: 517-264-8500, fax: 517-264-8175
web: www.wackersilicones.com

Waterfall Technologies
78 Curry Crescent
Georgetown, ONT L7G5T1
Canada
tel: 905-867-0802, fax: 905-873-8367
web: www.waterfalltech.com

Waterfall Technologies Singapore
90 Terang Bulan Avenue
Singapore, 455599
Singapore
web: www.waterfalltech.com

Waveroom Plus
55 Harvey Road
Londonderry, NH 03053
tel: 603-437-4651, fax: 603-425-7533
web: www.waveroomplus.com

Wepco Vintek Tech Sales
604 W. McKellips Rd., Ste 1
Mesa, AZ 85201
tel: 480-464-4491, fax: 480-464-1207
web: www.wepcovintek.com

West Tech Inc.
1709 W. Littleton Blvd, Suite 150
Littleton, CO 80120
tel: 303-830-7300, fax: 303-830-7300
web: www.westtechinc.com

Wilbrecht Electronics, Inc.
1400 Energy Park Dr Ste 18
St. Paul, MN 55108
tel: 651-659-0919, fax: 651-659-9204
web: www.wilbrecht.com

WittcoSales, Inc.
11384 0ld Ranch Circle
Chatsworth, CA 91311
tel: 818-709-7671, fax: 818-709-7672
web: www.wittcosales.com

YESTech, Inc.
1221 Puerta Del Sol, Ste. 500
San Clemente, CA 92673
tel: 949-361-2714, fax: 949-361-2724
web: www.yestechinc.com

Zebra Technologies
333 Corporate Woods Pkwy.
Vernon Hills, IL 60061
tel: 847-634-6700, fax: 847-913-8766
web: www.zebra.com

Zestron Corporation
21641 Beaumeade Circle - Suite 315
Ashburn, VA 20147
tel: 703-589-1198, fax: 703-821-9248
web: www.zestron.com

Zierick Mfg. Corp.
131 Radio Circle
Mt. Kisco, NY 10549
tel: 914-666-2911, fax: 914-666-0216
web: www.zierick.com

Zymet, Inc.
7 Great Meadow Lane
East Hanover, NJ 07936
tel: 973-428-5245, fax: 973-428-5244
web: www.zymet.com
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X-Ray Inspection System

The Dual-VU is a real-time x-ray inspection system with added
vision image display. Unlike other x-ray inspection systems, this
one provides simultaneous and congruent images of the device
under inspection. The system provides both vision and x-ray
inspection in a small footprint system. It has been particularly
useful in ball grid array (BGA) applications having components
on both sides, which can confuse the interpretation of the BGA
X-ray image.
Glenbrook Technologies Inc., Randolph, NJ
Booth 2029

Miniature Magnetic Rotary
Encoders

The new line of frictionless 9-bit (512 count) miniature mag-
netic encoders is available in industry-standard absolute, incre-
mental or linear output formats. Speeds of over 30,000 rpm can
be achieved with measurement accuracy better than 0.7°. Non-
contact design provides reliable long-term operation by eliminat-
ing the need for seals or bearings. For harsh environments, com-
pact sealed versions are also available with immunity to IP68. The
mini mag encoders come in component, modular and packaged
versions. Incremental output options include digital (128 ppr),
analog, linear voltage and linear current modes.
Renishaw Inc., Hoffman Estates, IL
Booth 1300

Wave Solder Probe Kit

The low-cost wave solder probe kit can now adapt
your Reflow Tracker Thermal Profiling System for mon-
itoring the wave soldering process. Users can view all
the critical wave process parameters in one easy-to-
read table. The Insight software will then analyze data

from both processes, ensuring compatibility of data
throughout the factory and minimizing operator-train-
ing needs.

Datapaq Inc., Wilmington, MA
Booth 1471

Robotic Soldering Systems

The ECHO benchtop selective robotic solder system with Geyan
solder feeder eliminates the possibility of solder balls or spatter-
ing. Fixturing capabilities securely hold even the most difficult
parts, multiple wires or unusual configurations in place for accu-
rate soldering. Point-to-point speed is up to 800 mm/sec. with
repeatability of +0.0Tmm (x, y and z axes) and +0.02° (r axis).
Work areas range from 8 x 8 in. to 20x 20 in. Each system has a
fully programmable iron tip cleaning cycle and a standard sponge
cleaner or optional air blow cleaner.
Fancort Industries Inc., West Caldwell, NJ
Booth 1409

Placement Head

The Lightning placement head has a radial
array of 30 modular, individually controlled
spindles. The head has a duty cycle of 60 ms—a
pick-to-pick or place-to-place performance
that delivers chipshooting speeds in a plat-
form system that maintains commonality of
feeders, vision, heads and software with other
platform equipment. Dual on-the-head optics
allow the head to address a range of compo-
nents, from 01005 to 30 x 30 mm, and sup-
ports component pre-orientation as well as
on-the-head rejection for small parts. The
plug-in spindle modules can be quickly and
easily replaced and each contains a tiny
Alirkiss venturi vacuum generator to maintain
a short and low maintenance vacuum path.
Universal Instruments Co., Bing-
hamton, NY
Booth 355

Lead-Free Solder Paste

To help electronic assemblers meet the
rapidly growing global initiatives requiring
the removal of lead from their processes,
ALPHA OM-338 lead-free solder paste pro-
vides soldering performance and a low cost
of ownership. In addition, the solder paste
has a wide reflow process.
Cookson Electronics, Foxborough,
MA
Booth 1965

Tape Dispenser

The TDAO8O electronic heavy-duty tape
dispenser automatically dispenses and cuts
virtually any tape, including duct tape. The
dispenser is designed for continuous indus-
trial use, accepts tape widths from 0.375 in.
(9.5 mm) to 3.15 in. (80 mm) and cuts
lengths from 3.15 in. (80 mm) to 394 in.
(9999 mm). It comes with a standard 3 in.
(76.2 mm) core, adjustable feed intervals
and safety interlock and can be modified to
dispense non-adhesive materials.
Start International, Addison, TX
Booth 1077

Lead-Free Solder Paste
NC-SMQ230 is an air reflow, no-clean sol-
der paste specifically formulated to accom-
modate the high processing temperatures
required by Sn/Ag/Cu and Sn/Ag lead-free
alloy systems. The paste features extended
stencil life and tack time.
Indium Corp. of America, Utica, NY
Booth 1351
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Reworkable Underfill
Encapsulant

CN-1453 is a new, silica-filled reworkable
underfill encapsulant used to underfill flip
chips, wafer level chip-scale packages
(CSPs), CSPs and ball grid array (BGAs).
Removal of defective components is accom-
plished by heating the component and the
underfill encapsulant to 220°C. Underfill
encapsulant residues are then easily scraped
or brushed off. The encapsulant has a vis-
cosity of 7500 cps at room temperature and
is capable of flowing 18 mm, with a single-
side dispense, in as little as 20 seconds. The
encapsulant self-fillets, eliminating the need
for seal passes to create complete and sym-
metrical fillets.
Zymet Inc., East Hanover, NJ
Booth 1363

X-Ray Inspection System

The TIGER (FXS-160.40) x-ray system now
offers proprietary True X-Ray Intensity (TXI)
control to assist operators in identifying pro-
duction anomalies with consistent x-ray
images. Unlike conventional techniques for
maintaining image consistency that control
the input level of high-voltage and x-ray tube
current, TXI controls the output level of x-ray
intensity during the image acquisition
process, producing stable, permanent image
quality. It also provides steady x-ray intensity
after auto-start; long-term stability of x-ray
intensity; and constant image contrast and
brightness for recurring inspection tasks.
FEINFOCUS, Garbsen, Germany
Booth 1197

Manufacturing Software
The Navipoint Enterprise Performance Suite
provides original equipment manufacturers
(OEMs) with real-time visibility to operational
information so that employees, customers
and suppliers can be more responsive. It ana-
lyzes and presents enterprise, plant and
departmental views of key performance indi-
cators in a personalized portal. The software
allows users to take actions through industry
specific applications that streamline quoting,
schedule sharing and order status tracking. It
provides real-time information on product
genealogy and supplier performance through
aWeb browser.
Cimnet Systems Inc., Downers

Stencil System

VectorGuard is an advanced stencil technology that is easier to
handle than conventional stencils. It is surrounded by a thin alu-
minum extrusion that makes it lighter, and, with the risks from
sharp edges eliminated, it enhances operator safety. Its variable
foils guarantee print performance and operator safety. The sten-
cil's rigid construction protects the stencil body during handling
and, because it does not use an aluminum frame like mesh
mounted stencils, offers cost-savings and minimized storage
capacity requirements.
DEK International GmbH, Flemington, NJ
Booth 1215

Split Vision Rework Station
The Marksman Intruder offers placement and
reflow for all types of boards and components,
including ball grid array (BGA) and lead-free
applications. The station features a convection
panel preheat system available in 900 W, 1600 W
and 2400 W heater configurations that can dupli-
cate original manufacturing temperature parame-
ters. The system incorporates the P-300 controller with each pro-
file containing up to 16 segments of ramp/soak combined with
four integrated real-time thermocouples for profile development.
A.PE., Key Largo, FL
Booth 1909

Tape Feeders

The fast-loading Agilis feeder is now available for 12 and 16
mm tapes. In addition to the new feeder sizes, MYDATA is intro-
ducing a new magazine with linear motion, which offer smooth,
high speed and precision feeding, for 0201s or smaller compo-
nents. In place of a traditional feeder wheel to pull the tape, the
new drive features a solenoid tape-grabbing mechanism with
auto adjust capability.
MYDATA Automation Inc., Rowley, MA
Booth 857

Lead-Free Solder Paste

Multicore LF320 is a lead-free solder paste optimized for
reflow in air on a range of printed circuit board (PCB) assembly
applications. Reflow profiles may also be extended with nitro-
gen. The paste requires a minimum peak reflow temperature of
only 229°C. With a print speed range of 25 to 100 mm. (1.0 to

Grove, IL
Booth 2041 4.0 in.) and an abandon time of up to two hours, the paste
offers excellent wetting on a range of surface finishes. The sol-
der paste has been formulated to provide high resistance to
Don't miss more products to be slump and solder balling.
featured at APEX in our February  Henkel Loctite Corp., Industry, CA
APEX Product Spotlight! Booth 1826
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EQUIPMENT FOR SALE

Thru Hole Assembly

- Universal 6348 Rad Seq/Ins

- Universal 6287 Axial Inserter

- Universal 2596B Sequencer

- Universal 6241C VCD/Seq

- Universal 6772 Multi Mod

- GPD CF8 & 9 Radial Preppers

Surface Mount

- AirVac DRS22 Rework
~ Philips CSM84V

- Quad IVC

- MPM SPM w/vision

- MPM UP2040 w/vision

Soldering & Cleaning
- Dover Soltec 6622CC

- Electrovert Econopak Plus
- Electrovert Omni Flow 7
- Conceptronic HVN102

EQUIPMENT
COMPANY, LLC

K3 Equipment Co. LLC

279 Front Street

Binghamton, NY 13905

PH: 607-773-2047

FX: 607-773-0956

www: k3equipment.com
E-mail: sales@k3equipment.com

MARKETING & SALES DIRECTOR

Qual-Pro Corporation (Carson, CA) is a dynamic
contract electronics manufacturer in its 32nd year
of operation. The privately held company is a grow-
ing manufacturer of a wide variety of printed circuit
board level and total system electronics.

IDEAL CANDIDATE WILL:

e L ead company through development and imple-
mentation of a marketing plan designed to
brand the company and increase sales

 Develop sales support, including brochure, web
site and on-site marketing material.

Strong, verifiable background in results oriented
marketing that led to improved sales is required.

Resumes to Qual-Pro (principals only):
info@qual-pro.com
Fax: 310-329-0201 (attn: Marketing Director)

With classified advertising, reach over
40,000 key assembly professionals more
cost-effectively than your daily newspa-
per or weekly electronics journal.

Online classified opportunities are available
as well at: www.circuitsassembly.com.
Online ads are generally posted within three
business days.

Contact: Susan Jones
National Sales Manager
UP Media Group, Inc.
Phone: (404) 822-8900
e-mail: sjones@upmediagroup.com

Wafer Bumping

Continued from pg. 25

mesh size selection is that the surface
area to mass ratio (SAM), expressed in
units of m?/gram, varies inversely with
the square of the particle size. In other
words, halving the particle size increases
the area per unit mass by a factor of four,
assuming that the particle size distribu-
tion shapes are similar. This assumption
is violated for small powders, as they
often contain many fines, which raise the
surface area even further. The amount of
solder surface area in contact with the
acidic flux vehicle that is designed to
reduce metal and solder oxides is direct-
ly related to the difficulty of maintaining
adequate shelf life and viscosity stability
of the paste.

Conclusions

Paste bumping is a viable, capable and
low cost technology for most of today’s
moderate and large pitches such as wafer-
level packages (WLP) and many FCs.
Automated process monitoring via volu-
metric data collection is an area of great
opportunity to further facilitate this low
cost bumping technology.

The flux chemistry as it impacts the
rheology has a significant effect on the
ability to release completely from the sten-
cil as well as the deposit definition. The
test results state that lower viscosity mate-
rials have improved release properties in
comparison to higher viscosity paste.
However, an inverse relationship to the
deposit definition exists. Also from this
testing, Type 6 distribution has proven to
be a reliable defacto starting point for
most bumping applications. The widely
varying bumping application require-
ments demand close collaboration
between suppliers and users to achieve the
high yielding, low cost production of
which paste bumping is capable. u
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Setting the Standard

SIPLACE continues to set the industry
standard with its award winning
advanced technology innovations.

SIPLACE has now set a new standard
by introducing the industry’s first
three gantry placement system — the
SIPLACE HF/3. This machine com-
bines high speed (up to 45,000 cph)
and high flexibility to further improve
the productivity of your production
line. The SIPLACE HF/3 is loaded with
numerous innovations and future-

Introducing
SIPLACE HF/3

The machine
that redefines
flexible,
fine-pitch
placement

oriented technologies and provides
unique advantages that no other system
on the market today can provide. At
APEX we invite you to compare end-
of-line placement systems and we are
confident you will discover for your-
self — there is no comparison.

At APEX we will prove how our innovative
modular SIPLACE solutions can help you
further improve your productivity,
reduce your changeover times and
increase your machine utilization.

Don't’s miss out — make sure you visit the
SIPLACE Booth #1023 in Hall D at APEX.

SIEMENS DEMATIC
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