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Spring Pin Socket Elastomer Socket

Parts Spring, Barrel, 
Plunger, Housing

Silicone Rubber,
Powder, Frame

Contact Point Plunger (machining) Powder (atomizing)

Motion Section Spring Silicone

Structure
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Challenge : Determine Source and Quantity of 
Contamination on Spring Pin Socket & Elastomer Socket
• Type of the Test Socket
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• Spring Pin Socket has Plunger and Spring, Elastomer has Particle

Challenge : Determine Source and Quantity of 
Contamination on Spring Pin Socket & Elastomer Socket

Top Plunger

Bottom Plunger

Spring
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Particle
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• Elastomer Socket has Pressure Distribution and Wide Contact Area

Challenge : Determine Source and Quantity of 
Contamination on Spring Pin Socket & Elastomer Socket

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

𝑃 ൌ 𝐹𝐴(Pressure)
(Force)

(Area)
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• Elastomer Socket has Thick Plated Layer than Spring Pin Socket

Challenge : Determine Source and Quantity of 
Contamination on Spring Pin Socket & Elastomer Socket
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Transference on Final Test Sockets 

Electrical Performance

Prevent Oxidation
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Inspection & Analysis Equipment

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

< SEM with EDS > < Cross Section Polisher >< 3D Profiler >< Microscope >

SEM
Resolution : 3nm at 30kV
Accelerating Voltage : 0.5kV ~ 30kV
Magnification : 5x ~ 300,000x

EDS
Acceleration Voltage : 500V ~ 20kV

Ion Acceleration Voltage : 2 ~ 8kV
Ion Beam Width : about 500µm (If 8kV, Si sample)
Milling Speed : 500µm / hour (If 8kV, Si sample)
Milling Gas : Argon

Resolution : 0.5nm (Height), 
1nm (Width)  

Magnification : Up to 28,800x 
Scan Speed : 4 ~ 125Hz
Light Source : Violet semiconductor

laser, 404 nm 

Magnification : 0.67x ~ 4.5x
Zoom Ratio : 6.7 : 1
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Set-up of Energy Dispersive X-ray Spectrometry

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

 Tester : JEOL Inc. JSM-IT500

 Set-up

 Landing Voltage : 15kV

 Focus(WD) : 10.0 mm

 Vacuum Mode : High Vacuum

 Quantification Method : ZAF 
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Comparison Evaluation Conditions

Device Information

Package 36QFN(6X6_0.5P) 

Device PMIC

Max Test Speed 3.6 MHz

Pad Material Sn

Max Test Current Max 2A

Test Temperature Room, 105℃, -40℃
Tester ETS364

Handler Seiko Epson

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 
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Ø0.09 mm

Ø0.17mm

0.4 mm

Ø 0.3 mm

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

Comparison Evaluation Conditions

Socket Height 4.95 mm

Force Per Contact 20gf±20% @ 0.5 mm Travel

Operation Temperature - 40℃ ~ + 125℃
Socket Height 0.75 mm

Force Per Contact 20gf±20% @ 0.2 mm Travel

Operation Temperature - 40℃ ~ + 125℃
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Touch-Down 
300,000

Results & Analysis

Initial
Sn 1.40%

Touch-Down 
300,000

Sn 25.35 % Sn 38.68 %

Sn 1.82% Sn 1.59%

Initial

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

• Contact Point 
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Results & Analysis

Last contact

Sample #1 Sample #2

Length 26.15 um 25.63 um

Area 536.52 um2 507.85um2

Sample #1 Sample #2

Length 13.73 um 12.08 um

Area 196.21 um2 184.01 um2

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

• Contact Marks for Package

Sample #1 Sample #2

Depth 7.24 um 6.83 um

Debris
Height 2.73 um 1.90 um

Sample #1 Sample #2

Depth 2.43 um 2.14 um

Debris
Height 0.48 um 0.36 um
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Results & Analysis

Taken off 
coated Au

Damage 
& 

Depression

No Damage!

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

• Contact Marks for Board
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Results & Analysis

Jan. 17, 2020

PKG DUT Count/
Test Temp. Pad material Spring Pin

(Life Cycle / Cleaning)
Elastomer Socket

(Life Cycle / Cleaning)

5△ QFN
Single / 

Ambient
Matte Sn (100K / 10K) (400K / No Cleaning)

3△ QFN
Quad / 

Hot & Cold
Matte Sn (10K / 1K) (50K / No Cleaning)

2△ QFN
Quad / 

Hot
NiPd (80K / 10K)

(150K / No Cleaning)

(Evaluation Cout..)

△8 QFN
Quad / 

Ambient
Matte Sn (200K / 10K) (320K / No Cleaning)

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 

• Customer Production Status
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Comparison of Results : Spring Pin vs. Elastomer

• Contact Point 

Spring Pin Socket is likely to occur excessive Sn contamination and damage to 

the pin contacts

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
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Comparison of Results : Spring Pin vs. Elastomer

• Contact Mark 

The contact mark and damage of the Elastomer is smaller than Spring Pin Socket

Spring Pin

VS

Elastomer

Last contact

Package Pad Board Pad

ElastomerSpring Pin

Damage & Depression

No Damage!

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 16
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Summary

• Contact Point 

Elastomer Socket has less Sn contamination and low contact point 

consumption compare to Spring Pin Socket because of thick plating layer

and pressure distribution 

• Contact Mark 

Elastomer Socket has less damage in Package Pad & Board Pad compare to 

Spring Pin Socket because of pressure distribution 

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 17
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Conclusion
• The Spring Pin Socket is likely to occur excessive Sn contamination and 

damage to the pin contacts

The Spring Pin Socket requires continuous cleaning due to excessive Sn contamination

Short replacement cycle due to pin contact area damage

• The damage of Package Pad and Board is less than Spring Pin Socket

Cleaning cycle is long and contact damage is small

Package
DUT Count/
Test Temp. Pad material Spring Pin Socket

(Life Cycle / Cleaning)
Elastomer Socket

(Life Cycle / Cleaning)

5△ QFN
Single / 

Ambient
Matte Sn (100K / 10K) (400K / No Cleaning)

Using Energy Dispersive X-ray Spectrometry to Analyze & Compare Contamination and 
Transference on Final Test Sockets 
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COPYRIGHT NOTICE

The presentation(s)/poster(s) in this publication comprise the proceedings of the 2020 
TestConX Virtual Event. The content reflects the opinion of the authors and their 
respective companies. They are reproduced here as they were presented at the 2020 
TestConX Virtual Event. The inclusion of the presentations/posters in this publication 
does not constitute an endorsement by TestConX or the workshop’s sponsors. 

There is NO copyright protection claimed on the presentation/poster content by 
TestConX. However, each presentation/poster is the work of the authors and their 
respective companies: as such, it is strongly encouraged that any use reflect proper 
acknowledgement to the appropriate source. Any questions regarding the use of any 
materials presented should be directed to the author(s) or their companies. 

“TestConX” and the TestConX logo are trademarks of TestConX. All rights reserved.
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