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Description of the 3SM™ FAST Socket

Market/Application Space that FAST Socket Addresses
The 3M FAST Product Line

Ability to Accommodate Different Ball Patterns and Pitches
High Speed Testing Issues

Cartridges to Aid Power and Ground Distribution

Embedded Capacitance Addressing Power Supply Noise
Issues

Probe Pins

Flexibility and Economy Improvement Provided by FAST
Sockets

Conclusion
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Flexible Array Socket for Testing

« Can accommodate different:
— Package thicknesses
— Package sizes
— Ball pitches
— Ball patterns

— Non-standard or differing
ball pitches

— Probe pins
e Can provide:
— Pitch conversions
— Power and/or ground

« Modular cartridge construction distribution

— Can accept multiple different — Power noise decoupling
cartridge designs — Sl improvement

— Flexibility
m Silicon Valley Test Conference 2010
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Presenter
Presentation Notes
Highly Accelerated Stress Testing, High Temperature Operating Life
ESD?



FAST Product Line

Bodies

Pins

3M original stamped probe High performance
*Low Cost spring probe

Cartridges

Free and variable pitch cartridges
* Made by PCB process

3M C-Ply
to include Embedded
Capacitance

Cilbican \ /ol Tt ol
JCOTTvoncy et corcreTitC

ATV
Fo a

LITY [ =

—

SAN JOS

CAMTAL OF SILEOMN WALLEY

FAST Lidded Sodket Line—up

Type 0 Twpe—1 Type2 Type3 Type—4

8 mmsq 13 mm sq 23 mm sq 35 mm sq. 60 mm sq_

2x22 30 x 42 371 x4? 483 x512 91 =9
04-10mm |04-10mm | 04-10mm | 04— 10mm | 04— 1.0mm

Clamshell Clamshel
Lid Feature Glamshell type|Clamshell type|Clamshell type] meg:‘:iml (mtmﬁ

Lid)s2 Lid)s2

Features

e 2040

Select standard probe pins or low

cost pins

Cover from 0.1 mm to 4.0 mm

package thickness

Cover both standard and variable
pitch designs including staggered
patterns down to 0.4 mm pitch

Compatible with co
interposer

mpliant

Available high speed cartridges
Probe pin Length: 1.8 mm — 5.7 mm

Grounding: Yes

Embedded Capacitance: Yes



Presenter
Presentation Notes
Type-1, Type-2, and Type-3, are form factor sizes that are related to BGA pitch


S| Package Gulide & Pin Layout SAN JOSE

CAPTTAL ©OF SILECN YALLEY

Example: 0.44 mm, 0.55 mm, 0.6 mm pitch

<+—>
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Presenter
Presentation Notes
What is meant by “lead frame type” on this slide?
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Impedance mismatch

« Multiple connection interfaces create impedance discontinuities
resulting in reflections

e Short probe pins minimize length of impedance discontinuity

 In Development: Coaxial probe cartridge

> Wil provide match to system impedance and further minimize interface
impedance discontinuities)

Power supply instability

« 3MTM Embedded Capacitance Material provides distributed
decoupling with improved performance over discrete components

Poor grounding

e Ground layers in cartridges provide low impedance ground
distribution

Crosstalk

» Unshielded high speed signals experience crosstalk in tight pitch
sockets

 In Development: Coaxial probe cartridge
» Coaxial shielding will minimize coupling between neighboring probe pins
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Presentation Notes
What is the intrinsic impedance possible?


Cartridges to Ala Power ™
and Ground Distripution SAN JOSE
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Cross
section
of probe
pins

Low impedance planes v E

Increase margin for A~

operating devices because N

of decreased impedance for i

supply and return paths

Minimum supply voltage can

be reduced

Margin of voltage and timing

for memory devices will be -

enhanced resulting in ' . -

improved Sl Patten of inner layer 0.8 mm
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Presentation Notes
The results show that stable ground will increase operating margin.
It means that 
-Minimum voltage of input signal is smaller.
-Minimum supply voltage for operating devices is smaller
-Time between clock to output signal is smaller.


SM'™ Embedded Capacitance Material (ECM) P
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. Noise Reduction Through Decoupling . ECM incl_uded in
0 test cartridge
-5 | @1MHztolGHz provides:
10 ;1 GHz to 3 GHz
N 3 GHz to 5 GHz _ Integrated
o, decoupling
25 — Reduced
power
2 distribution
0 Impedance
-45 .
No Caps (FR4) FR4 + Decoupling Caps ECM over d_|Screte
capautors

Cartridge sample cross section
Silicon Valley Test Conference 2010




SAN JOSE

CAPTTAL ©OF SILECN YALLEY

« Lowers impedance of power )

distribution system Works more effectively at
« Dampens board resonances > higher frequencies than

« Reduces noise on power plane decoupling caps
e Reduces radiated emissions

ECM Properties

Property Value (Mass Pro)

Capacitance/area, nFlin?

Dielectric constant

Dielectric thickness, pm

Dielectric material

Dielectric strength, Vimil

Breakdown voltage, V

Dielectric loss @ 1 GHz

1001
0.001 o001 0. 1 10
frequency(Ghz)

Freq., Volt., Temp.

Copper thickness, pm

Flammability rating Source Japanese customer
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Presenter
Presentation Notes
Get copies of Elpida data to see if socket was tested.


™ FAST Probe Pin Options | ¢ jost
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Economy probe Standard probe Short probe Thin probe

Stamped Stamped probe For BGA For LGA/QFN For high speed For fine pitch
probe + Micro spring

+ Micro + Au plating
spring cartridge hole

Silicon Valley Test Conference 2010
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Presentation Notes
Gold plating needed in vias for power/gnd distribution, pitch transition, etc.
Cycles
Current Rating
Force
Max Temp.
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Old Paradigm: New Lab New Production

. Test Board Test Board
e Lab Testing ..

— Test boards must be designed Package
for every new package design Design
AND unique singular test 1
fixturing is developed for use
only in lab environment Yes

— Time and expense for

generating new test boards py—
with each succeeding design Packages? |
are considerable

e Production Testing

— Production testing requires
test scheme to be re- Large Penalty Incurred

considered a second time. for Each Package!
— Full testing, as performed in

the lab is typically not
available in production

m Silicon Valley Test Conference 2010
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Presentation Notes
Why does test lab guy care? He cares because he has to have unique, very expensive test board for every package iteration.
Cartridges = 1/10 cost of test board.  $30k for test board, < $5k for set of cartridges.
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New Paradigm: New
: New Lab Production
e Lab Testing Test Board Test Board
— Test board providing encompassing A\
and generic functionality is Package
designed once and utilized for Lab Family
testing of a family of packages Design

— New socket cartridges are
fabricated to accommodate each

package iteration within a family at
roughly 1/10t the cost as compared [ Aggiona
to generating new test boards Packages? ||

e Production Testing

— Production environment can
leverage whatever subset of Lab
testing and board design deemed
appropriate

— More accurate and reliable
production evaluation is possible

— Production test boards may be re-

used repeatedly by leveraging new

cartridges for new package designs Small, Incremental Cost!
Silicon Valley Test Conference 2010

New
Socket
Cartridges

Yes
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Presentation Notes
Why does test lab guy care? He cares because he has to have unique, very expensive test board for every package iteration.
Cartridges = 1/10 cost of test board.  $30k for test board, < $5k for set of cartridges.




Conclusion SAN JOSE

* The 3M FAST socket is a new modular test

and burn-in socket that is designed to
meet the cost and flexibility needs of 215t
century array packages

e FAST can accommodate different:

— Package thicknesses

— Package sizes

— Ball pitches

— Ball patterns

— Non-standard or differing ball pitches

Silicon Valley Test Conference 2010



Conclusion SAN JOSE

 FAST is adaptable to many different
needs including, but not limited to:

— Pitch conversions
— Power and/or ground distribution

— Power noise decoupling
— Sl improvement — -

e FAST is upgradable minimizing Coming:
o o oaxXxia
socketing investments as well as Cartridge

providing flexibility that can help
reduce time-to-market

m Silicon Valley Test Conference 2010
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Presentation Notes
Will 3M be the only source for additional cartridges?
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Further Informa

If you would like further information on
E™ test socket solutions please contact:

Global Contact: Akihiko Furuta

afuruta@mmm.com
81-3-3709-8399

US Contact: Brent Gossett
bgossettl@mmm.com
512-984-3520

www.3m.com/interconnects

m Silicon Valley Test Conference 2010
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Important Notice

The information we are furnishing you is being provided free of charge and is
based on tests performed at 3M laboratory facilities or by our suppliers. While
we believe that these test results are reliable, their accuracy or completeness is
not guaranteed. Your results may vary due to differences in test types and
conditions. This information is intended for use by persons with the knowledge
and technical skills to analyze, handle and use such information. You must
evaluate and determine whether the product is suitable for your intended
application. The foregoing information is provided “AS-IS”. In providing this
Information 3M makes no warranties regarding product use or performance,
Including any implied warranty of merchantability or fitness for a particular use.

For Product warranty information, please see Product Literature.

3Mis atrademark of 3M Company.

All other trademarks are the property of their respective owners.

m Silicon Valley Test Conference 2010
2009. All Rights Reserved.
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