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(from page 19)
“Across a broad range of device types, a 0.1 percent
increase in yield pays for the cost of the socket and
more,” Dr. Di Stefano adds.

EXPLORE OVERALL COST REDUCTIONS
It may make sense, according to Dr. Di Stefano, to 

discount conventional sockets. “It is ill-considered, however,
for both users and providers to throw new technologies into
the fires of forced price concessions. Now is the time to ex-
plore overall cost reduction by using better test methods and
socket technologies.”

Ironwood’s Pal believes companies that are constantly
innovating “will feel no pain.
A recession is the time to expand
your market by introducing
new technologies,” he says.

Spring probes have be-
come commodity products
and price wars have driven
them to their bottom limits.
“We have already started seeing
some innovation in spring
probes, such as stamped con-
tacts with external spring,

spring and plunger contacts and so forth,” Pal says.
Socket housing materials will be pushed to the next level

of machinability, dimensionable stability, rigidity, lower
dielectric, higher thermal capability, etc., Pal says. “Materials
such as aluminum nitride will be used for socket housings
more often to cool the smoking-hot high-power chips.

BREAKING OLD BARRIERS
Tony DeRosa, product manager for semiconductor test
products at Everett Charles Technologies, a Dover busi-
ness unit, says packaging technologies are continuing to
break old barriers and “so does the technology needed
to test them.”

DeRosa says “The
wafer-level market has cre-
ated a large demand for
0.4mm high-volume test
technologies. In addition,
multiple functions are now
being packed into one
package—and in some
cases into a single die.

This creates a need for
a variety of electrical capa-
bilaities such as low induc-
tance, Kelvin contact and
high RF, all in one contact
set.”

DeRosa contends “flat” technology is emerging to meet
the challenges of more sophisticated packages. Flat spring
probes are made with non-traditional manufacturing
processes, rather than being turned on a lathe or stamped
conventionally, he notes.

Flat architecture offers several benefits, he says. Flat
probes, for example, are comprised of an extremely hard 
material that will wear much longer than copper-based 
materials.

“This allows for increased maintenance intervals and
long probe life which lowers cost-of-test. The critical 
mechanical features of the probe are made with extremely
tight tolerance control resulting in a predictable, consistent
and reliable contact,” DeRosa reports.

In addition, he says that since the architecture and flat
manufacturing process are scaleable, “high-performance 
sub-0.4mm probes are a reality.”

CONCLUSION
Falling socket prices during a recession are because
falling prices nearly everywhere the sad truth is the rest
of this year is likely to determine which companies survive
and which disappear. It will also determine which strategy
works: the single-minded, plodding determination of the
tortoise or the quick responses of the hare.

One thing, however, is certain: At the end of this recession,
the socket industry will not be as it was in the “good old days.”

THE INDUSTRY STRUGGLES .  .

Ironwood’’s BGA socket oper-
ates up to 8GHz. ‘Flat technology is emerging

to meet the challenges of
more sophisticated packages.’

Time will tell whether the winners in this recession attempted
the slow, deliberate strategies of  the tortoise or reacted 
spontaneously with the awesome speed of  the hare.

Question, comment, brickbat, kudos on this or any other 
article in MicroConnections? Please contact the editor at
roniscoff@gmail.com.

A flat technology probe has
been placed on the obverse of
a penny (Everett Charles)
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SOCKET NOTES

A brief  survey of  Kelvin 
sockets for fine-pitch DUTs

By Nick Langston
Contributing Editor
nick@liberty-research.com

T he push for miniaturization of consumer elec-
tronic products has been enabled by a variety of
technologies, including LCDs, processors, multi-
band RF transceivers, and power management

technology.  
Scaleable power management devices have been an 

important enabler for extended battery life in energy-sensitive
systems such as cell phones and personal media.  

The most popular packages for the current generation
of voltage references, LDO regulators and power converters
are the MLF(QFN), CSP, and WLCSP packages. These
packages typically employ a pitch of 0.5mm with an 
increasing number of designs migrating into the 0.4mm
pitch area.

WHY KELVIN TESTING?
Any time you are making DC measurements with a multi-
meter or the parametric measurement unit of an ATE system,
unaccounted-for resistances exist in the measurement path.
These resistance values can be effected by the intrinsic
properties of the copper trace dimensions of the PWB, 
the socket interfacial contacts to the DUT and the PWB, the
socket pin’s internal resistances—or even the temperature of
the environment.  

When you need to make high-accuracy DC measurements,
you must  factor in these resistances. 

The Kelvin measurement approach, also generally
known as the 4-wire measurement, essentially nulls out any
resistances in the path between the measurement source and
the DUT and therefore makes high resolution and very 
repeatable measurements possible. 

While the advantage of using the Kelvin approach is the
high accuracy available, the disadvantage of this approach is
that the contacting scheme is more complicated, and for the
device packages mentioned above, very difficult.

CONTACT METHODS
In the mid 1970s, Pylon Corp introduced the “Horses Hoof ”
concept for spring pins to be used in a Kelvin contact 
application.

The concept employs an eccentric plunger (elliptical
shape) inside a standard barrel, which allows the offset 
centers to reduce the pitch of the plungers to enable the 
2-force and 2-sense contacts to make contact with the same
pad on the board.

These pins were developed for board and module testing
and boasted both pros and cons for the pin’s mechanical design.

A number of the major spring pin suppliers use a variation
of this concept.

Other spring pin suppliers use very small diameter
plungers of 0.15mm so that they can put two pins on a single
pad. 

For the MLF devices, these techniques work very well
both electrically and mechanically.  Several suppliers have
published lab test data that shows their Kelvin offset eccentric
pins for 0.5mm pitch are good to at least 100 to 200k insertions.  

These pins are also scaleable down to 0.4mm-pitch 
applications.  

ANOTHER APPROACH TO KELVIN CONTACTING
In addition to the offset eccentric type of spring pin for

Kelvin contacting, another ap-
proach to fine pitch kelvin socket
design is the elastomer contacting
scheme. 

In the elastomer approach,
the interface between the DUTs
ball or pad is a Kapton flex circuit.
The flex circuit has pads at each
of the contact points of the package.

The pads are split to allow
them to be wired as a force or
sense contact point to the contact
in the package. One of the advan-
tages of the elastomer contact is
very low inductance.  

If the contact point is Vdd
and there is any need to pull 

current at a high rate through these pins during normal 
operation of the device, you won’t have any noticable ground
bounce or voltage rail droop caused by the inductance.
The final contact technology in production is the coaxial
Kelvin pin.  

This technology is essentially one pin which is insulated
from and surrounded by a spring-loaded sleeve. The pub-
lished data indicate they are in the same reliability numbers,
i.e., >100k insertions while maintaining very stable resistance.

Questions or comments? Please contact me by e-mail
or phone 408/891-6432.

In the 1970s, Pylon intro-
duced the “horses hoof”
concept for spring pins.
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AFTERWORDS:

Remembering TI’s uncivil
war for bottom-gating
bragging rights, Texas-style

By Ron Iscoff
Editor & Publisher
roniscoff@gmail.com

T
here’s lots to write about these days in the
semiconductor industry.  Sadly, most of the
news is not good. As though the recession had
not wreaked enough havoc on the worldwide
economy, a swine flu pandemic may be just

around the next germ-infested corner.
In this column I’m going to return to those thrilling,

golden days of yesteryear, with something that might bring
a smile to your face: Texas Instruments vs. the world.  

The mighty Dallas-based TI will always be remembered
for at least two things: First, it was where the late Jack Kilby
invented the integrated circuit. Second, TI is where the use
of attorneys was crafted into a finely honed source of 
revenue to tide TI over during slow periods.  

(Please don’t write to tell me Dr. Robert Noyce was the
inventor! Although
the late Dr. Noyce
was a brilliant inven-
tor and visionary,
whom I interviewed
on many occassions,
it appears he invented
the planar process for
IC manufacturing.)

TI’s highly liti-
gious nature, possibly

second only to Apple Computer, was highlighted in the early
1990 when TI sued a sizable number of its competitors for the
alleged violation of TI’s bottom-gating patent #3,439,238,
used to encapsulate chips.

What started as a rout by TI, but later became the equiv-
alent of  Sam Houston’s loss at the Alamo, began with suits
against five very large competitors: Analog Devices, 
Cypress Semiconductor, IDT, LSI Logic (now LSI Corp.)
and VLSI Technology.

SOME HISTORY
Bottom gating started out innocently enough with a 
December 1963 patent filing for “Semiconductor Devices
and Process for Embedding Same in Plastic.” The 
inventors, both TI employees, were Robert Birchler and
E.R. Williams Jr.

The ‘238 patent notes that “nearly all commercially
available planar transistors are manufactured using a header
and transistor can.” That transistor, using a header was 

encapsulated by dipping it in liquid which solidified or by
casting an epoxy resin around the active components.

PATENT ELIMINATES HEADER
The ‘238 patent talks about plastic encapsulation via
transfer molding and “in particular, relates to an 
improved planar-type transistor or the like” that could
be mass produced without using a header in the package.

“In its broader aspects,” the patents says, “the ‘238 patent
details encapsulating a semiconductor, or other miniature
device.”

The process is accomplished
by connecting each of the
electrical terminals to a midpoint
of a conductor wire and holding
the opposite ends of the wires
while the device and adjacent
midpoints are encapsulated.

Key to the bottom-gating
issue of the litigation was the
patent’s disclosure of how the
fluid plastic material was
gated into the mold to prevent
damage to the delicate wire
leads and transistors.
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And SunSil, the industry’s premier technical
sales and marketing group, has it.

Every great team
needs a great lineup!

WWW.SUNSIL.COM
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Lasers

SunSil Inc.
925/648-7779

We represent many
leading world-class
companies for prod-
ucts and services in
wafer fab, assembly
and test.  Add to that
our decades of expe-
rience in electronics.

And we recently ad-
ded a new division
dedicated to solar
products.

The late Jack Kilby

®
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“In general, this entails introducing the materials
into a portion of the mold cavity remote from the tran-
sistor device and whisker wire leads and generally 
parallel to the whisker wire leads.”

The ‘238 patent lay undisturbed for more than two
decades after its issuance on April 15, 1969. But in early
1990, TI began gunning for its chip-making rivals who
had been using bottom gating to encapsulate their chips.

How did the International Trade Commission (ITC) 
become embroiled later in the battle of TI vs. five U.S.-
based companies. The answer is simple: Most of the pack-
aged chips were encapsulated outside the U.S., subjecting
their import in their new form to international trade regula-
tions.

In addition to hearings and a ruling in TI’ s favor at the
ITC, TI also took its infringement claims to civil court.  
Initially, TI won a jury verdict that ordered Cypress, LSI
Logic and VLSI Technology to pay a combined total of
nearly $52 million.

A REVERSAL OF FORTUNE
In 1995, five years after the protracted litigation began, 
a federal judge in Dallas reversed the jury’s award and
ruled that TI had failed to prove “literal infringement,” 
according to the New York Times, Aug. 29, 1995.

Earlier, two of the initial five litigants, Analog Devices
and IDT, settled with TI for undisclosed amounts.

For several years, according to various archived
sources, a substantial amount of TI’s revenue came not from
the sale of its chips, but from royalties or settlements crafted
by its cadre of in-house and outside legal staff.

ASK THE DOCTOR
Has the recession got you down,
bunky? Feeling blue? Want to shed
a few pounds? Build up those abs?
Well, you’ve come to the wrong
place!

However, if you have a question
about signal integrity, welcome.
you’ve come to the right place! 
MicroConnections has some power-
ful advisors eager to help. E-mail
your question to me or direct to the signal integrity doc,
Eric Bogatin, at eric@bethesignal.com. You’ll receive an
answer post haste.
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Package design and assembly in
Silicon Valley since 1993

i2a Technologies
(Formerly IPAC)

3399 West Warren Ave.

Fremont, CA 94538

WWW.IPAC.COM

e-mail: sales@ipac.com

�Onshore IC package design and assembly
�Fast turn (small runs)
�Standard turn (medium volumes)
�Medical, Mil-Aero (ITAR) and other
semiconductor segments

�Design, process development
and complete assembly

�Wafer grind, saw up to 12 inches
�WLCSP, flip-chip package design and
assembly

�Chip and package stack
�BGA/CSP (wire or flip chip), QFP/TQFP, QFN,
SiP, open cavity and modules

�Other packages and high-volumes offshore
ITAR
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