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MicroSpring TM  Contactor Life Testing
5000 cycles/5 mil max deflection
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MicroSpring Contacts are Reliable

• Two subsets of EIA 701 have been run, and passed, in 1998.
• Interposers used in FFI probe cards since 1996, with no problems.  
• Tyco Tests Performed, and Passed:

• Mechanical: Initial Mating Force, Resistance, Durability, Vibration, Mech Shock, Resistance
• Temp Life
• Mixed Flowing Gas
• Insulation Resistance
• Thermal Cycling, Humidity Cycling: (in process)

• White Paper available from Tyco or FFI



MicroSpring Contact Socket Benefits

� Reliable at Low Force, Low Height
� 10g/pin, +/- 2x.  Min Stackup @ 20 mils.
� Ideal for portable electronics, or for high pin count packages.

� Up to 15 mils of Compliance
� Durability of Thousands of Cycles @ 10 mils

� Millions of cycles at 5 mils

� Easily scales to 0.5mm pitch
� Max array size 100 mm x 100mm (today)

� Manufacturing Friendly System
� Substrate prevents solder wicking, BGA balls simplify alignment, MicroSpring compliance

reduces rejects
� Any solderable surface on the Motherboard, compatible with normal BGA
� Wiping contact improves initial mating success
� Floating pin protector protects tips, provides positive compression stop for efficient heat sinking
� Compatible between BGA/LGA bring-up socket, LGA production socket, limited test LGA socket



MicroSpring Socket Summary

� MicroSpring Contacts are being used in:
� BGA and LGA bring-up sockets
� LGA production and test sockets

� MicroSpring sockets are the Industry’s:
� lowest force, lowest profile, and finest pitch socket system
� highest compliance socket system

� FFI is in the business of licensing the contact technology
to high volume sockets makers
� Contact Tyco Electronics for samples, production, or quotes
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OutlineOutline

• The Problem
– Pitch
– Signal Integrity

• Design Objectives
• Design Features
• Design Evaluation
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The ProblemThe Problem
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IC Package TrendsIC Package Trends

DIP SOJ TSOP

QFP

PGA PBGA TBGA

CSP

LOGIC

MEMORY

Area Array Mount

Peripheral Mount
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DOWN SIZING

CSP
   :Chip Size Package
FBGA
   :Fine pitch BGA
TBGA
   :Tape BGA
PBGA
   :Plastic BGA

FBGA

1.00mm
0.80mm
0.75mm
0.65mm
0.50mm



Innovation
Electronic Handling &
Protection Division

BiTS 2000 Revell.ppt 5

3M BGA/LGA SOCKET3M BGA/LGA SOCKET

1.50/1.27mm
Clam-Shell 

1.27mm
Open-Top 

1.00mm
Open-Top 

0.80mm
Open-Top 

0.8X1.0mm
for RDRAM 

1.00mm 
Clam-Shell



Innovation
Electronic Handling &
Protection Division

BiTS 2000 Revell.ppt 6

SOCKET CONSTRUCTIONSOCKET CONSTRUCTION

Alignment Plate

Base

Contact

Nest

Top Cover

Lever

Guide

Retainer

Physical 

Body : 
Material : Polyethersulfone (PES)
Flammability : UL 94V-0
Color : Black

Alignment Plate : 
Material : Liquid Crystal Polymer (LCP)
Flammability : UL 94V-0
Color : Black

Contact : 
Material : Beryllium Copper
Plating : Gold over Nickel

Other Metal Parts : 
Material : Stainless Steel

Marking : 
3M Logo / Textool Logo
Pin #1 Indicator / Part No.
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CONTACT CONCEPTCONTACT CONCEPT

FR

FL

FR  =  FL
SOLDER BALLCONTACT

CONTACT

CONTACT MARK
* With

Micro
Wiping

150 degree C.  48hrs. 125 degree C.  48hrs.
Solder Ball Deformation of 1.27mm

O/T
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Pitch ReductionPitch Reduction
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“The edge of current technology”

Mold, Stamp, Assemble Technology

New technology required

Technology
Drivers

Size
reduction
device size
lead pitch
area array

Signal
integrity
processor
speed
voltage level
voltage margin

Wafer Level
Process
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Signal Integrity DriversSignal Integrity Drivers
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Current Technology LimitationsCurrent Technology Limitations

Very thin material
limited strength

Complex shape for
mechanical properties Long signal path =

high inductance

Parallel shape =
high capacitance

This contact is
2X size needed
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Why New Technology?Why New Technology?
• Limitations of Mold-Stamp-

Assemble(MSA)
– Physical size

• Fabrication
• Assembly

– Strength of materials
– Electrical performance

• Inductance
• Resistance
• Interconnect resistance
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New TechnologiesNew Technologies

• Miniaturized standard technologies - stampings
& pogo pins

• Columns of coiled wire
• Wires in elastomer or epoxy
• Columns of electrodeposited fibrous metal in

elastomer
• Columns of particles in elastomer
• Flex circuits with particles & bumps with

elastomer backing
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MicroTouchMicroTouch
High PerformanceHigh Performance
Testing SolutionsTesting Solutions
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Design ObjectivesDesign Objectives

• Size
• Signal Integrity
• Mechanical Durability
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MicroTouchMicroTouch  Products Products
Characterization to Final TestCharacterization to Final Test
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MicroTouchMicroTouch  Automation Automation
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Design FeaturesDesign Features

• Contact Mechanism
• Signal Path
• Adaptability
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MicroTouchMicroTouch
Compliant LeadsCompliant Leads
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MicroTouchMicroTouch
Compliant Leads Contact SetCompliant Leads Contact Set

 Top or device side  Back or load board side
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MicroTouchMicroTouch
Compliant Leads Contact SetCompliant Leads Contact Set

• Piercing contact
– Oxide penetration
– No wipe
– Multiple contact

points

• Long life
– Hard particles
– Easy to clean

 Marked lead

 Contact set  Device lead
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MicroTouchMicroTouch
Compliant LeadsCompliant Leads
Elastomeric Elastomeric NestNest

Slab style rubber
for TQFP

Full rubber fins
for QFP, CQFP
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MicroTouchMicroTouch
Area Grid ArraysArea Grid Arrays

OperationOperation
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Design EvaluationDesign Evaluation
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MicroTouchMicroTouch
Compliant LeadsCompliant Leads

Mechanical SpecificationsMechanical Specifications

T e m p e ra tu re  ra n g e -5 5 ° to  + 1 6 5 °  C

C o n ta c to r  life >  1 ,0 0 0 ,0 0 0  in s e rtio n s

L e a d  p re s s  life >  2 0 0 ,0 0 0  in s e rtio n s

In s e rtio n  fo rc e 1 0  –  2 0  g ra m s /le a d

C le a n in g  in te rv a l D e p e n d e n t o n  e n v iro n m e n t
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MicroTouchMicroTouch
Area Grid ArraysArea Grid Arrays

Mechanical SpecificationsMechanical Specifications

Temperature range -55° to +165° C

Contactor life > 1,000,000 insertions

Elastomer element life > 200,000 insertions

Insertion force

Cleaning interval

12 grams/lead

Dependent on environment
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MicroTouchMicroTouch
Area Grid ArraysArea Grid Arrays

Electrical SpecificationsElectrical Specifications
Self inductance: 0.32 nH (interior lead)

0.36 nH (corner lead)

Mutual inductance: 0.06 nH

Mutual capacitance: 0.016 pF

Frequency response: Linear 50 MHz to 10.05 GHz
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MicroTouchMicroTouch
Area Grid ArraysArea Grid Arrays

Features and BenefitsFeatures and Benefits
• Wide Bandwidth for high frequency testing (10 GHz)

• Low inductance/capacitance preserves signal integrity
– Total contact length of only 1mm

– Lead inductance < 0.36 nH

– Contact Resistance < 0.05Ω

• Advanced mechanical design minimizes ball damage
– Very low contact force

– Ball guided for precise alignment

• Long operating life provides low cost of ownership
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