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PROBE-TO-PAD POSITIONINGPROBE-TO-PAD POSITIONING
PROCESSPROCESS
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     TOPIC AREAS     TOPIC AREAS
          PadPad  Opening/Scrub CapabilityOpening/Scrub Capability

nn Scrub Window ModelScrub Window Model

nn Scrub Window MeasurementScrub Window Measurement

nn Scrub Window SimulationScrub Window Simulation

nn Derived Process Factors SignaturesDerived Process Factors Signatures
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SCRUBSCRUB  WINDOWWINDOW  MODELMODEL

nn Process Factors:Process Factors:

nn Card, System, Set-up, WaferCard, System, Set-up, Wafer

nn Best Fit Probe to PadBest Fit Probe to Pad

nn XY AlignmentXY Alignment

nn ZZ Planarity Planarity, Lateral Scrub Profile, Lateral Scrub Profile
(length, width, angle)(length, width, angle)

nn Window = Composite of all Scrub BoxesWindow = Composite of all Scrub Boxes
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Scrub Window MeasurementScrub Window Measurement
ParametersParameters

nn Setup and PrintSetup and Print
SampleSample

nn Measure GapMeasure Gap
PassivationPassivation Edge to Edge to
Scrub BoxScrub Box

nn Maximize the GapMaximize the Gap
Minimize theMinimize the
VariationVariation

nn Determine the BestDetermine the Best
FitFit
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Xl

Xr

Yt
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Pad _Opening = Gaps_Pad _Opening = Gaps_DistDist +Scrub_Box_Composite  +Scrub_Box_Composite 

Scrub Window MeasurementScrub Window Measurement
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SCRUB WINDOW MEASUREMENT CASESSCRUB WINDOW MEASUREMENT CASES

nn Pad Bounded (Die, Wafer)    all factorsPad Bounded (Die, Wafer)    all factors

nn Unbounded (Metal Wafer)  card, systemUnbounded (Metal Wafer)  card, system
factorsfactors
Note: probe tip toe overhang will not beNote: probe tip toe overhang will not be
detected, except againstdetected, except against passivation passivation
edgeedge
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 Gaps Measurement Method

Centroids Measurement Method

Best Fit Plane (x,y)

   Pad Bounded Scrub 

ScrubScrub
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Select a Scrub Centroid Reference o

Best Fit Scrub Locations to Pad Ring

Unbounded Scrub - Metal Wafer

card thetacard theta

x1x1 x2x2

y2y2

y1y1
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SCRUB WINDOW SIMULATIONSCRUB WINDOW SIMULATION

nn Relationship of Probe Mechanics toRelationship of Probe Mechanics to
Pad ScrubPad Scrub

nn Identification of parametersIdentification of parameters
which affect the end-result profilewhich affect the end-result profile
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DERIVED PROCESS FACTOR VALUESDERIVED PROCESS FACTOR VALUES

nn Comparative and QuantitativeComparative and Quantitative

nn Analyses per FactorAnalyses per Factor

nn Capability =Capability = Spec Spec/Actual/Actual

nn    = pad_op/scrub_wind_composite   = pad_op/scrub_wind_composite

nn    =pad_op/(pad_op-2xgap_mean   =pad_op/(pad_op-2xgap_mean

nn                                      +3xproc_sigma)                                     +3xproc_sigma)

nn  proc proc_sigma =_sigma = sqrt sqrt (sum (sum sqrs factorsig sqrs factorsig))
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ProcProc__sigsig = +- = +- sqrt sqrt(card_sig2 +(card_sig2 + prbr prbr_sig2 +_sig2 + opr opr_sig2)_sig2)

ProcProc__sigsig = +- = +-sqrtsqrt(4**2 + 2.1**2 + 3.3**2)(4**2 + 2.1**2 + 3.3**2)

ProcProc__sigsig = 5.6 ,  3 = 5.6 ,  3 proc proc_sigma = 16.8 microns_sigma = 16.8 microns

Gap_mean = 10 micronsGap_mean = 10 microns

Capability = 67 / (67- (2x10) + 16.8) = 1.05Capability = 67 / (67- (2x10) + 16.8) = 1.05

For 80 micron pad pitch - 13 micron pass_spaceFor 80 micron pad pitch - 13 micron pass_space

EXAMPLE:EXAMPLE:
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