—ADVERTISEMENT —

How to Leverage the Benefits of Wafer-Level Test
Appropriate test socket features are crucial for success

Historically, devices were tested at least twice: once at the
wafer level and again after singulation and packaging. The re-
cently developed capability of packaging at the wafer level of-
fers the opportunity to perform a complete and thorough
electrical test at the wafer level. After wafer-level test, the de-
vice is ready to be diced, placed in the shipping medium (tube,
tape, or tray) boxed and shipped.

Advantages of testing at the wafer level:

Lower cost: In addition to the reduced packaging cost,
wafer-level packaging reduces the cost of test. Testing has
traditionally accounted for 10 to 60 percent of the cost of
manufacturing a device. Testing once, rather than twice, offers
the potential to cut this cost in half.

Optimized parallelism: When testing singulated devices in a
handler, parallelism typically occurs in powers of two (two, four,
eight, sixteen, etc.) If the tester resources (in the form of tester
channels) don’t precisely match the test needs, there will likely
be a significant quantity of unused capability wasted. These con-
straints don't exist for wafer-level test, and the quantity of devices
tested in parallel can more closely match tester capabilities,
giving greater utilization and higher parallelism.

ECT Mercury

¢ Cost efficient design and
manufacturing technique

¢ Typical lifespan 500 k
insertions

¢ Small lead pitches down
to 0.3 mm

¢ Kelvin applications

www.ectinfo.com/mercury

Better time-to-market: In an environment that is always trying to
shorten time-to-market by any means possible, the elimination of
atest step is yet another economic and competitive advantage.

Electrical and mechanical requirements of wafer-level test:
Wafer-level test has similarities to both traditional probe test
and traditional package test. Wafer-level test is mechanically very
similar to traditional wafer probe. Electrically, wafer-level test
must be identical to package test because it is the final test. As
such it must have the capability to completely and thoroughly
test the DC parameters of the device, potentially including high
voltages and high currents, accurate voltage and current force
and measure, and high-speed functional tests.

Test sockets for wafer-level test:

Traditional probing technologies do not address all of the me-
chanical and electrical challenges of wafer-level test. ECT’s
Mercury socket is designed to meet the requirements of high-
performance wafer-level test at favorable cost.

Meet us June 7-10 at

ECT Mercury — High Performance, Cost-Efficient Test Socket for Wafer-Level Test

ECT Mercury combines and optimizes the complete set of features required for successful
wafer-level test. ECT Mercury probes are available for different pitches down to 0.3mm and
also for special requirements, such as Kelvin at fine pitches. A typical lifespan of 500k
insertions, its high performance and favorable pricing make the ECT Mercury the leading so-
lution for wafer-level tests.

Best mechanical performance: The barrelless design allows excellent plating quality and
uniform consistency. In addition, it contributes to the high mechanical performance in terms
of high spring force, high compliance, and long probe lifespan.

Most reliable electrical performance: ECT Mercury probes provide best electrical
performance. The short, wide signal paths and excellent plating quality result in low, consis-
tent contact resistance, low inductance and high bandwidth.

Cost efficient design and manufacturing method: The Mercury design allows individual probes
to be replaced quickly in the field without special tools. Single spring probes can be replaced,
or entire contact sets can be re-populated at a reasonable cost. The state-of-the-art manu-
facturing technique results in a reasonably-priced probe.
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| TECHNOLOGY WATCH: PATENT REFORM & THE OBAMA ADMINISTRATION |

By Steven E. Ross and Karl L. Larson
Attorneys-at-Law
Gardere Wynne Sewell LLP [gardere.com]

Itis safe to say that the U.S. patent system is overburdened
and in need of improvement. One can only speculate
this early in the new Obama administration how
patents may fare.

Technology companies are keeping a sharp eye on President
Obama'’s plans for patent reform.

Obama’s policy statements and the Congressional
agenda may provide some indication, however.

One of the stated goals of the new administration
is to reform the patent system. President Obama has
pledged to give the U.S. Patent and Trademark Office
(“PTO”) the resources it needs to improve patent quality
and to open-up the patent process to citizen review.

One of President Obama'’s early proposals would permit
patent applicants to pay higher fees to obtain more rigorous
examination.

Specifically, the PTO would offer applicants “who
know they have significant inventions the option of a
rigorous and public peer review that would produce a
‘gold-plated’ patent much less vulnerable to court
challenge.”

The theory behind this is more rigorous examination
would provide patent owners with a stronger presumption
of validity. However, the Obama administration’s current
policy statements do not make any mention of this
proposal.

President Obama’s appointment of Gary Locke,
two-time Washington State governor to be secretary of
commerce, and his yet-to-be named PTO director
should provide some insight into the administration’s
plans for patent reform.

Additionally, perhaps the most significant patent-
related appointments that President Obama will have to
make are to the Federal Circuit, which will likely have six to
eight vacancies over the next few years.
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was tasked to coordinate some of the thinking on IP
for the Obama campaign, believes that President Obama
will take a serious interest in Federal Circuit Court
appointees.

CONGRESS
During the last session of Congress, the House passed
HR1908, and Senate Judiciary Committee chairman
Patrick Leahy (D-Vt.) co-sponsored the Patent Reform
Act of 2007 (S. 1145). Both these bills address patent
reform.

Some of the major changes proposed in the 2007 Act
include implementing a “first-to-file” system instead of the
current “first-to-invent” system. First-to-file will make it easier
to file a patent application without the inventor’s cooperation.

Reform will also limit when damages may be
trebled for willfulness; add a new post-grant review of
patents, and replace the
Board of Patent Appeals and
Interferences with a new
Patent Trial and Appeal
Board.

Patent reform appears to be
high on the agenda of the De-
mocrat-controlled 111th Congress.
Sen. Leahy plans to introduce a
new patent reform bill as early
as possible, and that bill will
likely be quite similar in some
areas to the Patent Reform Act
of 2007.

Congress will soon address
STAY CURRENT! changes to patent law.
Based on the stated importance of patent reform by
the Obama administration and the 111th Congress, it
would be wise for technology companies with intellectual
property assets to stay current on the status of this
legislation and the patent system.

Mr. Ross is a partner with Gardere Wynne Sewell LLP
and chair of Gardere's Intellectual Property Practice
Group. With more than 17 years of experience,
Mr. Ross’ practice includes all aspects of
intellectual property law. [sross@gardere.com]

Mr. Larson practices in all areas of
intellectual property law, with an emphasis on
= Ccomputer-related technologies.
b He has more than 10 years of experience
representing clients before the PTO.
[klarson@ gardere.com]
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CONNECTOR TECHNOLOGY

Solving design dilemmas
can expand bottom lines

By Frank Folmsbee

Aries Electronics, Bristol, Pa.
arieselec.com
frankf@arieselec.com

New developments in the design of BGA devices are
now occurring on a regular basis. Reduction of device
size is always a consideration when incorporating new
capabilities into the device, so a frequent “improvement”
is the reduction of a device’s pin-to-pin pitch.

DESIGN DILEMMA

One of the many dilemmas facing design engineers in the
semiconductor industry today is how to incorporate a new,
reduced pitch BGA device into an existing PWB design.

If the existing design is on 1.27mm pitch, and one of
the BGA components is now available with additional
features on a 0.5mm pitch, how can you use the two
together?

Redesigning the entire board to 0.5mm can be very
costly (not to mention that the other devices on the design
may not be available on 0.5mm) and redesigning a 1.27
mm board so that a small area is on 0.5mm can be even
more so.

Restructuring the board also leaves you with exist-
ing PWB inventory, which in turn, is a waste of money
if not utilized. With all of these factors working against
a board designer, the challenge lies in finding the
happy medium.

One viable design solution is a pitch-altering BGA
adapter. Adapters have been available for years, with most
common designs allowing the use of one type of termination
(such as SOIC) on a board designed for a different termination
(such as throughhole DIP).

Unfortunately, however, most adapter designs do
not have “bottoms” that can be used on boards
designed for BGA devices. These so-called adapters
really don’t adapt to every application and technology.

ADAPTERS THAT REALLY ADAPT
Some recent out-of-the-box thinking has lead to innovative
adapters with tops where the BGA “landing pads” (on the
top of the adapter) can be on a 0.4mm-, 0.5mm- or
0.65mm pitch, while the adapter bottoms are populated
with BGA balls that are on a 1.00mm- or 1.27mm pitch.
This unique adapter technology can reduce high
density interconnect (HDI) construction while enabling
the use of standard line-and-trace spacing. But most
notable is that the adapters allow the use of new,
tighter pitch devices on existing larger pitch designs

which greatly lower the PWB cost, since larger boards
are so readily available.

Designers can save money when incorporating new,
smaller-pitch devices by staying with existing larger pitch
boards by simply mounting the new device on the adapter
and keeping the current, larger pitch board.

Since the top of the adapter board can leave open
space around the small device, adapter manufacturers
may add components to the design at a very low cost.
The need for laser-drilled microvias on motherboards
is eliminated through this innovative adapter design.

This saving becomes particularly important in military
applications, where it may cost up to $800,000 to re-spin a
board. Any strategy that helps save both precious time and
money is a welcome addition to any design

‘PLUGABILITY’

Another interesting fact about this technology is that,
if the top of the adapter is on a 0.80mm to 1.27mm
pitch, a female surface mount connector can be soldered
to the adapter top, allowing “plugability” for the new
device that will be used.

Innovative adapters can save design time and money.

Restructuring a board to meet a reduced pitch on a
BGA device isn’'t the only way to take advantage of the
newer technologies available in connectors today.

And since the semiconductor industry will continue
to ask for smaller pitches, connector manufacturers
will strive to develop products that both meet the board
designer’s plans and provide cost-effective connection.

As the year progresses, we should start to see other
innovations from manufacturers that offer designers even
more options and flexibility.

Mr. Folmsbee is Aries’ sales and marketing manager,
with 30 years experience in the connector industry.
Prior to joining Aries, he was a regional sales manager
for Texas Instruments Connector Systems.
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MICRO-CONNECTOR MANUFACTURER RESOURCE DIRECTORY

Notes: Boldface type indicates advertiser. Listings were supplied by the respective company or were taken from the company’s web site.

Company
Address
Phone

Micro-Connector
Types
1: Area Array

2: Probe/Spring Probe
3: Other

Top Five Markets
Served by Rank

Number of
Employees
A: Under 25

B: 26-50

C; 51-100

D: 101-500

Applications
1: Bare Board

2: Loaded Board

3: General Purpose
4: Kelvin

5: High Current

6: High Density

7: High Frequency
8: PWB

Web URL
Contacts/Title

Advanced Interconnections Corp. 1,2 1-computers/peripherals D 3,6,7 advanced.com
W. Warwick, RI 02893 2-automotive surface mount Ron Bond
401/823-5200 3-defense/military North American Sales Manager
4-medical rbond@advanced.com
5-commercial
Antares Advanced Test Technologies | not given automotive D 3,7 antares-att.com
Vancouver, WA 98683 commercial Keith Callahan
800/348-2505 consumer V.P. Sales
defense/military keith.callahan@antares-att.com
medical
(ranking not given)
Ardent Concepts Inc. 1,2 1-commercial A 8,7 ardentconcepts.com
Hampton Beach, NH 03842 2-consumer Steve Cleveland
603/926-2517 3-defense/military V.P. Business Development
4-medical scleveland@ardentconcepts.com
5-automotive
Custom Interconnects other: 1-defense/military A 7,8 custominterconnects.com
Denver, CO 80921 “Fuzz Button” 2-space/satellite ultra-low profile Edward Petsuch
303/934-6600 3-automotive General Manager
4-medical epetsuch@custominterconnects.com
Emulation Technology -- -- -- -- emulation.com
Camarillo, CA 93012
805/383-8480
Everett Charles Technologies 2 1-commercial D 1,2,3,7,8 ectinfo.com
(Contact Products Group) 2-defense/military Gilbert Lopez,
Sub. Dover Corp. 3-medical Applications Analyst
700 E. Harrison Ave. 4-automotive gilbert.lopez@ectinfo.com
Pamona, CA 5-consumer
909/625-5551
High Connection Density 1,2 1-commercial A 3,5,7 hcdcorp.com
820A Kifer Rd. 2-medical Charlie Stevenson
Sunnyvale, CA 94086 3-defense/military Chief Operating Officer
408/743-9700 4-automotive sales@hcdcorp.com
Ming Wu
Director Manufacturing &
Engineering
ming.wu@hcdcorp.com
Interconnect Devices Inc. 2 1-defense/military D 2,3,4,57 idinet.com
Kansas City, KS 66106 2-medical Jeff Tamasi
913/342-5544 3-commercial Director North American Sales
4-consumer jefft@idinet.com
InterProbe -- -- -- -- interprobe.com

Fountain Hills, AZ 85268
480/837-3500

This table copyright ©2009 by MicroConnections. All rights reserved.
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MICRO-CONNECTOR MANUFACTURER RESOURCE DIRECTORY

Notes: Boldface type indicates advertiser. Listings were supplied by the respective company or were taken from the company’s web site.

Company Micro-Connector Top Five Markets Number of Applications Web URL
Address Types Served by Rank Employees 1: Bare Board Contacts/Title
Phone 1: Area Array A: Under 25 : t""de"l ?,°ard
2: Probe/Spring Probe B: 26-50 " K:Ir\]/?r:a urpose
3: Other C: 51-100 o
g 5: High Current
D: 101-500 6: High Density
7: High Frequency
8: PWB

Neoconix 1 1-commerecial B 2,3,5,7,8 neoconix.com
Sunnyvale, CA 94085 2-defense/military Larry Dittmann
408/530-9393 3-medical EVP, Business Development and Sales

4-consumer sales@neoconix.com
Phoenix Contact USA -- -- - - phoenixcon.com
Middletown, PA 17057
800/888-7388
Qualmax Inc. 1,2 1-consumer A 2,3,4,5,7 qualmax.com
Henderson, NV 89014 2-commercial Gordon B. LaPorte
702/242-1101 3-automotive VP/GM

4-medical glaporte@qualmax.com
Rika Denshi America -- -- - - testprobe.com
Attleboro, MA 02703
508/226-2080
Unitechno Inc. 1,2 1-commercial C 2,3,4,5,7,8 unitechno.com
Tokyo, Japan 2-consumer U.S. Office
+81.3.5476.5661 3-automotive Unitechno USA Inc.

4-medical Cupertino, CA 95014

5-defense/military Masa Fuchigami, president

408/255-3550

A larger role for micro-connectors
(from page 1)

“Higher density contactors are difficult to assemble by
hand, no matter how nimble the fingers,” Dr. Di Stefano
adds.

BETTER INTERCONNECTION PARADIGMS NEEDED
Microprocessors—
from game boxes to
computers—need
better interconnection
paradigms, he points
out. “Lower switching
voltages and core-
spondingly higher
power-and-ground
currents require con-
stantly increasing
signal integrity and Silicon Valley startup Neoconix is sup-
power,” he says. plying processed arrays of connectors
Contributing for socketing processors and daughter
Editor Nick Langston C2ds:
says, “If you want to predict the short-term future for
test connectors, study the newest

trends in chip packages. It seems that after 40 years of
continuously tracking Moore’s Law for CMOS scaling
of transistor count, we are now hitting the wall and the
law of diminishing returns.”

CONTINUE SYSTEM-LEVEL INTEGRATION

Langston says the alternative to designing circuits with
more transistors is to continue system-level integration with
the development of innovative chip packaging. “The rate
of new package development is much faster today than it
has been anytime in the past 30 years,” Heobserves.

Designing connectors is no easy task, Langston
says. “It requires an understanding of the electrical,
thermal and mechanical engineering elements of the
target package, as well as the connector.”

He also warns against unclear communications between
customer and manufacturer. “The connector maker should
have a team that understands the difference between a
customer’s needs and wants.

‘FEATURE CREEP’

“If the connector manufacturer allows the customer to
add features, he runs the risk of feature creep. If you
aren’t careful,” says Langston, “you can add enough
extra features (more leg, room, more trunk space) to
transform a Porsche into a Chevrolet.”
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