
Burn-in & Test
Socket Workshop

ARCHIVE

March 7 - 10, 2004
Hilton Phoenix East / Mesa Hotel

Mesa, Arizona

TM



Burn-in & Test Socket
Workshop

COPYRIGHT NOTICE
• The papers in this publication comprise the proceedings of the 2004

BiTS Workshop. They reflect the authors’ opinions and are reproduced
as presented , without change. Their inclusion in this publication does
not constitute an endorsement by the BiTS Workshop, the sponsors,

or BiTS Workshop LLC.

• There is NO copyright protection claimed by this publication. However,
each presentation is the work of the authors and their respective

companies: as such, proper acknowledgement should be made to the
appropriate source. Any questions regarding the use of any materials

presented should be directed to the author/s or their companies.

• The BiTS logo and ‘Burn-in & Test Socket Workshop’ are trademarks
of BiTS Workshop LLC.

TM



Burn-in & Test Socket
Workshop

Session 3
Monday 3/08/04 1:00PM

MATERIALS SELECTION: PROPERTIES AND BEHAVIORS

“Polymer Material Selection For ESD Sensitive IC Processing”
Glenn Cunningham – Intel Corporation

“Dimensional Stability And High Frequency Properties Of
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ESD Problem StatementESD Problem Statement
!! In recent years the IC industry hasIn recent years the IC industry has

experienced an increase in Electrostaticexperienced an increase in Electrostatic
Discharge (ESD) induced failures on allDischarge (ESD) induced failures on all
process platforms (microprocessor, chipsets,process platforms (microprocessor, chipsets,
and flash). Contactor materials have proven toand flash). Contactor materials have proven to
be a major contributor to the failures.be a major contributor to the failures.

DefectDefect

DrainDrain SourceSource DrainDrain

SEM Photo of Typical ESD Failure I/V Curve of ESD Failure
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!! TriboelectricTriboelectric charging charging
(AKA Friction(AKA Friction
charging) occurs whencharging) occurs when
two materials two materials come income in
contact and are thencontact and are then
separatedseparated

!! Any material may beAny material may be
charged, wcharged, whether ithether it
stays charged dependsstays charged depends
on it being a conductoron it being a conductor
or an insulator.or an insulator.
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ESD Background (Friction Charging)ESD Background (Friction Charging)

Insertion 
ExtractionPackage

Loadboard

Test Contactor 

––  TriboelectricTriboelectric charging areas. charging areas.
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Materials BackgroundMaterials Background
!! Initially there were many polymers available forInitially there were many polymers available for

contactors, contactors, VespelVespel, , DelrinDelrin, , UltemUltem, and Torlon, and Torlon
4203 to name a few were commonly used.4203 to name a few were commonly used.

!! Changes in handling and packagingChanges in handling and packaging
technologies drove the need for materials withtechnologies drove the need for materials with
greater mechanical attributes.greater mechanical attributes.
–– Glass filled polymers provided the mechanicalGlass filled polymers provided the mechanical

strength but were extremely strength but were extremely insulativeinsulative..
!! ESD induced device and tester failures markedESD induced device and tester failures marked

the transition from the transition from insulativeinsulative polymers to a polymers to a
highly resistive polymer with a surfacehighly resistive polymer with a surface
resistivityresistivity range of 10 range of 101010 – 10 – 101212 ohm/square ohm/square..
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Materials BackgroundMaterials Background

!! Further increase in device sensitivity initiatedFurther increase in device sensitivity initiated
the move to static dissipative polymers withthe move to static dissipative polymers with
a surface a surface resistivityresistivity range of 10 range of 1066 – 10 – 1099

ohms/cmohms/cm22 were desired were desired..
!! Dimensional stability was also a concern withDimensional stability was also a concern with

device pitches of 1.0mm and below.device pitches of 1.0mm and below.
!! Currently there is a short list of materials thatCurrently there is a short list of materials that

meet both the mechanical and electricalmeet both the mechanical and electrical
requirements for contactors.requirements for contactors.
–– UltemUltem and PEEK based ESD materials are and PEEK based ESD materials are

currently available.currently available.
–– Ceramic ESD materials are being evaluated.Ceramic ESD materials are being evaluated.
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Case HistoryCase History
Tester Board DamageTester Board Damage

!! Tester Damage attributed to an ESD event.Tester Damage attributed to an ESD event.
–– Experiments concluded  that socket materialExperiments concluded  that socket material

interaction (interaction (TriboTribo-charging) with the device-charging) with the device
substrate material was the main contributor tosubstrate material was the main contributor to
charge build up on the device that led to thecharge build up on the device that led to the
ESD damage.ESD damage.

–– The subsequent charge generated on the deviceThe subsequent charge generated on the device
was discharged to the tester through the VSSwas discharged to the tester through the VSS
pins of the contactor when the device waspins of the contactor when the device was
socketed.socketed.

!! Issue was resolved by changing the contactorIssue was resolved by changing the contactor
material to a highly resistive material with amaterial to a highly resistive material with a
surface resistivity of (10surface resistivity of (101010 – 10 – 101212). This enabled). This enabled
any charge buildup on the device to be slowlyany charge buildup on the device to be slowly
discharged through the material.discharged through the material.
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Case HistoryCase History
Processor Platform ValidationProcessor Platform Validation

!! Device failure attributed to an ESD eventDevice failure attributed to an ESD event
–– It was concluded that charge generated byIt was concluded that charge generated by

devices rubbing against test sockets made ofdevices rubbing against test sockets made of
an insulative polymer material were the causean insulative polymer material were the cause
of the charge buildup.of the charge buildup.

–– The rapid discharge of the event was theThe rapid discharge of the event was the
cause for the ESD failures.cause for the ESD failures.

!! In addition to changing the contactor materialIn addition to changing the contactor material
to a static dissipative material  air ionizersto a static dissipative material  air ionizers
also had to be installed in the modules toalso had to be installed in the modules to
reduce the charge being generated duringreduce the charge being generated during
socketing.socketing.
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ITRS Trends for ESD SensitivityITRS Trends for ESD Sensitivity

Static Charge Limits for Test, Assembly, and Packaging

2010 2013 2016

45nm 32nm 22nm

Maximum 
allowable static 

charge on 
devices

0.25nC (25V) 0.25nC (25V) 0.10nC (25V)

Year 
Technology 

Node

2000 2001 2002 2003 2004 2005 2006 2007

180nm 130nm 115nm 100nm 90nm 80nm 70nm 65nm

Maximum 
allowable static 

charge on 
devices

2.5-10nC 
(250-1000V)

1-2.5nC      
(100-250V)

1-2.5nC      
(100-250V)

1-2.5nC      
(100-250V)

1nC 
(100V)

1nC 
(100V)

0.5nC 
(50V)

0.5nC 
(50V)

Year 
Technology 

Node

Semiconductor Device ESD Sensitivity is projected
to increase as technology progresses.

Industry must prepare for this!
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Material ChallengesMaterial Challenges

!!   Minimize electrical charge buildup.Minimize electrical charge buildup.
–– Static dissipative  (10Static dissipative  (1055 – 10 – 1099 Ohms/cm Ohms/cm22))

!! Be dimensionally stable for pitches belowBe dimensionally stable for pitches below
1.0mm1.0mm
–– Low Coefficient of thermal expansion (CTE)Low Coefficient of thermal expansion (CTE)
–– Low water absorption % (<.25 24hourLow water absorption % (<.25 24hour

percentage)percentage)
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Material ChallengesMaterial Challenges
!! Be suitable for machining and moldingBe suitable for machining and molding

manufacturing processes.manufacturing processes.
–– Must maintain it’s dissipative properties afterMust maintain it’s dissipative properties after

manufacturing.  Strive for homogeneousmanufacturing.  Strive for homogeneous
performance.performance.

!! Exhibit the equal or better strength andExhibit the equal or better strength and
wear characteristics of current materials.wear characteristics of current materials.
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ConclusionConclusion

!! ESD is becoming a larger problem as weESD is becoming a larger problem as we
make our devices smaller and faster.make our devices smaller and faster.
Polymer selection will play a vital role as toPolymer selection will play a vital role as to
whether or not we are successful inwhether or not we are successful in
reducing ESD related device failures.reducing ESD related device failures.

!! Need assistance from polymer suppliers toNeed assistance from polymer suppliers to
develop and provide develop and provide COST EFFECTIVE COST EFFECTIVE ESDESD
friendly polymers that meet the needs offriendly polymers that meet the needs of
the industry.the industry.
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