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Problem Outline
• Board wear due to high contact force

• Tolerance stack up adds poor pointing 

accuracy

• Long electrical path leads to signal loss in 

high speed applications

• Frequent cleaning cycles causes machine 

down time

• Slow test rate impacts final throughput

• Poor contact mechanism causes low yield



Introduction of New Contact

• Contacts – Polished BeCu with 

200 µinches Nickel & 50 

µinches Baked Hard Gold

– 200 µinches Ni – harder 
base metal

– Baked Hard Gold – harder 
plating than standard gold 
plating, lower Cres than 
PdCo

– Polished finish for less 
abrasion and adhesion

Special polished finish

Normal Finish



Introduction of New Contact

Contact Profile

Assembled Contact Set



Theory of Operation
Tail Loaded Elastomer provides return force

Device Pad to PCB offset

•Creates rocking motion, with minimized movement 
•minimized board pad wear, wipes solder oxide



Socket Construction

Clip On Latch
Wave Spring

Device Press

Frame

Single Elastomer
Contact

Ground Block

Laminated Housing

Cover



Feature Highlights
• Easier and Lower Cost Maintenance

– Frame mounted elastomer for easy removal and replacement
– Elastomer is not intimately integrated to contacts

• Assembly complexity is very low
• Eliminates potential for damage to elastomer

– Replace any amount of contacts with minimal difficulty and effort
– Contacts snapped into laminated housing substrate – easy 

removal without the need to string onto elastomers

Contact tip 
shaped to wipe & 
penetrate solder

Contact snapped in place



Performance Testing

• Internal Cycle Testing to 300K cycles
• Preload displacement – 0.05mm.
• DUT Side Compliance – 0.15mm-0.20 mm



CRES Data – 300K Cycles

� Lab Tester  CRES Measurement Methodology: (Fixed GND)
� Using 4 wire Kelvin concept.
� Force at DUT pin and Ground at Silver Device Simulator  (Fixed GND) and measure the Contactor  

Resistance.

� BOSS Tester  New CRES Measurement Methodology (Fixed GND similar  to Lab Tester)
� Using 4 wire Kelvin concept.
� Force at DUT Pin and Ground at Silver Device Simulator  (Fixed GND) and measure the Contactor  

Resistance.
� Compar ison result showing the BOSS Tester  is lower  or  more accurate than the Lab Tester .

Avg. CRES < 10mohm

Avg. STDEV < 3mOhm

Avg. CRES < 5mohm

Avg. STDEV < 3mOhm



DUT Interface – After 300K Cycles

Magnif: 300X Magnif: 600X



Elastomer Set – After 300K Cycles

Side 1

Side 2

Side 3

Side 4



Elastomer Set – After 300K Cycles

Worst Case: .03mm (1.2 mils) Typical: .015mm (.59 mils)



Magnif: 30X

Magnif: 170X

Magnif: 400X

Contact Base – After 300K Cycles



Performance Testing

QFN socket

Beryllium Copper
Device Simulator

99.9%Ag
Device Simulator

RFS Handler

Board Mounting Interface



Mechanical Characterization

68 LQFN Kalypso (110K Total Cycle)
(Ambient,-40c,155c)
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Electrical Characterization

Insertion loss is less than -1dB @ 19.7GHz



Electrical Characterization
All pins grounded in 0.5mm pitch array 
except for two signal pins (G-S-S-G)

Time domain
Signal delay = 9ps
Rise time, open circuit < 31.5ps
Rise time, short circuit < 31.5ps
Rise time, thru 50 Ohm < 30.0ps

Equivalent circuit parameters
Pin Inductance = 0.4nH
Pin to ground capacitance = 0.25pF
Mutual inductance = 0.18nH
Mutual capacitance = 0.09pF



Conclusions

• Validated new contact technology using multiple tests

• Excellent pointing accuracy due to precisely  
machined contact and housing which eliminates 
tolerance stack up issues

• Short electrical path provides high bandwidth for all 
applications

• Minimal board wear due to low contact force

• Excellent contact mechanism due to scrubbing 
motion which in turn provides high yield



Background

• This technology is branded as Kalypso and is 

co-developed between Antares Advanced 

Test Technologies and Gryphics Corporation


