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Stray Capacitance Definition 
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ωStray capacitance is unintended and 
unwanted capacitance in a circuit. 
ωCapacitance doesn't exist only within capacitors. In 

fact, any two surfaces at different electric potential, 
and that are close enough together to generate an 
electric field have capacitance  

(Wikipedia) 
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Example : 
Critical Capacitance measurement example , signature measurement of the technology  
 
Classic measurement lpoly  = length of poly  = 
   
 

capacitance of poly finger 

capacitance of large area plate 

Why is Stray Capacitance Important for  
Parametric Testing? 

ωCapacitance is used for process monitoring in some tests 

 

 

 

ωAggressive test structure designs (space limited test structure-pad 
sharing) becoming less tolerant to probe card stray capacitance 

ωMeasuring lower capacitance values in new advanced nodes  

ςNeed the measurement to be more accurate 

ωSome ŎǊƛǘƛŎŀƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ƛƴ ǘƘŜ мллΩǎ ƻŦ fF 

ςNeed tighter distribution as well 
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Background 

ǐWhy lower capacitance became more important? 

ςFor Case Study Customer A 

some pads are tied together in 

 the wafer  

 

 

 

 

ςIn the case of GLOBALFOUNDRIES it was a desire to more 
closely match or improve on the existing technology 
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Back door capacitance 
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Engineering Stray Capacitance 
Measurement Method  

ωAgilent E4980A 
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Very important to have an engineering capability that 

correlates to testers in the field 



Capacitance of Probe Card 
Components 
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Mother  Board  

Interchangeable Insert Unit  

Multiple spring  

types available 

1 X N Common inserts for 
Multiple Tester Platforms 

Probe Card  

US Patent Nos. 7,498,825 
and 7,898,242 

Interchangeable Platform Adds Complexity 



Probe Card Stray Capacitance  

ωTraditionally stray capacitance is 
measured from pin to pin in air and on the 
wafer 
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Pin 1 

Pin2 

Pin 1 
Pin 2 

Pin 3 
Å Customarily pins have been designed to come 

from opposite sides for course pitch/larger pads 

 

 

 

 

 

Å For tight pitch and small pads it is becoming 

more common for springs to  come from one 

side to optimize probe mark alignment over time 

 

 

 



Single (Beam pitch Narrow)  Dual (Beam pitch Wide)  

 
Prober Card Break Down 

Probes 
ω 25 pin 80um pitch design 
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63~89 fF 

7~32 fF 

19~43 fF 

Beam to Beam clearance has the largest impact 

63~89 fF 

+15~41 fF 

19~43 fF 



Probe Card Break Down 
Interchangeable Insert Unit 
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Max    682 fF 

Average   87.9 fF 



Probe Card Break Down 
Mother Board 
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Max     300 fF 

Average  37.9 fF 



Full Probe Card of Stray Capacitance  
25pin, 80um pitch,Single Direction 

Using Standard Design Rules  
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Max     980 fF 

Average    126 fF 



Stray Capacitance Probe Card 
Component Summary 

ωComponents 

ςProbes have minor contribution 

ςFocus on MB 

ςFocus on Insert  

ωExperimental Inserts were designed with both 
dual and single direction as well as a new MB 

ςRedesigned to minimize capacitance and tighten 
distribution 

ωKeeping the goal of maintaining current cost/price 
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Case Study Customer A 
Problem Statement 

 
FFI MEMS 
Outliers 

Cantilever 

Bars 
measured 
with both 
card types 

Outliers are pads tied together in the wafer  


