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Agenda
• Introduction 
• Problem Statement
• Challenges 
• Analysis
• Summary/Conclusion
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Introduction
The cost of test has driven semiconductor equipment suppliers to 
resort to parallel testing technology. 

UltraFLEX Test System
“UltraSerial60G  …industry’s 

highest parallelism.”  

J750 Test System
“Test Solution for Low Cost, 
High Efficiency Parallel Test  

Source: Korea Test Conference Workshop 2014 (Jin- Soo Ko , Teradyne)
https://slideplayer.com/slide/3308863/

https://www.semiwiki.com/forum/content/4627-saving-time-
money-your-next-soc-project.htmlhttps://www.pinterest.com/pin/458382068320487513
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Introduction
“High Efficiency is crucial to low cost of test.” Efficiency Killers:

• Test time
• Index time
• Other overhead time
• Multisite Efficiency

Multisite Related 
Production Downtime
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Introduction
Poorly Managed High Probe Force 

>>  Mech Movements 
>>  Failing Test Sites

>> Low Efficiency 

-Tester docking support
-Loadboard
-Loadboard support
-Contactor warpage
-Handler chuck deflection
- etc.

High Probe Force "The Force Awakens" 5



Wrap This Up? - Advanced Technology PackagingTestConX 2019
Session  2A Presentation 4

March 3-6, 2019TestConX Workshop www.testconx.org

Introduction
Kelvin configuration
requires two pins Total pin force at compressed pin height

PCB pin compression 
corresponds to a preload force

DUTDUT PAD

Total Probe 
Force

Massive Multisite solution  

>>If all 12000 ATE channels were used, Total Force =  360 Kg !!
… double that with Kelvin testing

Pin 
Force (g)

Total
Pin Count

Number 
of Sites

Total
Force (Kg)

30 64 70 134
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Problem
Massive Parallel Site 

= High Probe Force  
= New Challenges  

If Poorly Managed, 
= Delays in product release     
= Low efficiency in production 

https://www.pinterest.com/pin/458382068320487513
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Challenges

MANIPULATOR
- Design 

CONTACTOR
- Pin force
- Array size
- Socket frame material
- Pin height consistency

DOCKING PLATE 
- Design
- Material (Al vs SS)

LOADBOARD
- Thickness
- Stiffener design
- Flatness
- Stiffener material
- Thermal stability

TESTER
- Structural support

HANDLER
- Overdrive setting
- Chuck deflection
- Max force
- Docking plate support

SYSTEM Movement
-Where?
-How Much?
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Test Hardware Movement Analysis
Marginal or non-contact

Undercompression
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System Analysis

F   – Force 
K   – Spring Constant
∆X – Spring Displacement

F = K(∆X)

Coupled Spring System

Newton’s First Law:

Hooke’s Law:
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Key Considerations
• Use design simulation tools
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• Docking and Fixture
– Provision of structural mounting points on both tester and handler
– Development of special measuring tools to quantify movement
– Custom solution for volume justified products

Key Considerations

https://turbodynamics.com/en/products/docking-systems/p-dock-
pneumatic/
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• Develop low force contact pin solutions
Key Considerations

https://bitsworkshop.org/archive/archive2009/2009s6.pdf

BiTS 2009 [Elmadbouly]: BiTS China 2016 [Zhou]:

https://bitsworkshop.org/premium/wp-content/uploads/2016china/BiTS-
China2016s2p3JiachunZhou_5780.pdf

Low Contact 
Resistance 

= 
High Force 

Low Contact Resistance @ Half the Force  >>  It can be done!
https://www.pinterest.com/pin/458

382068320487513
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Summary

• Parallel site capability will continue to increase. 

• High probe force is an inevitable challenge that must be faced.
• A breakthrough in contact pin force reduction is needed. 

“ May the solution to the Force be with you.”
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