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Short History of the 4PP

Á1978 Tencor introduces the M-gage

ÅReplaced my +/- 10% Veeco 4PP with an M-Gage (4PP obsolete?)

Á1983 Prometrix Introduces dual configuration +/-1%

ÅBought an OmniMap

Á1985 Prometrix reviews future

ÅManagement decides 4PP has 2 yrs life

Á1994 Prometrix merges with Tencor

ÁTencor management drops M-Gage, decides 4PP has 2 more yrs

Á1997 Tencor merges with KLA

ÁKLA management decides the 4PP has 2 more years
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The Status of the 4PP

ÁSo where do we stand today?
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Markets addressed by the 4PP

ÁMetals

ÁMetal sheet resistance

ÁMetal thickness assuming a given resistivity

ÁMetal resistivity assuming a given thickness

ÁIon Implant

ÁDose monitoring (post anneal assuming a given anneal level)

ÁIon activation (post anneal assuming a given dose level)
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NCRs (eddy current) Replaces 4PP for metals
(at least for thick metals on high resistance substrates)

Pre and Post Polish Diameter Scans With RS300 4PP and RS300 NCRs
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Copper Removal Correlation

ÁOverall correlation between 

4PP and NCRs (on multiple 

wafer sets)
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New Eddy Current Probe Development 
(Patent pending)

ÁThe direction of eddy current by current probe is parallel to film surface and less 
sensitive to via sidewall coverage

ÁThe direction of eddy current by new probe is perpendicular to film surface which 
should have better sensitivity
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Eddy Current Signal on Unfilled & Filled Via

ÁFilled and unfilled via shall show difference in eddy current signal
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ÁPeak area correlates to via coverage

ÁRepeated via peaks super-imposed on the global Rs non-uniform distribution
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Rs Peak Area Calculation Algorithm

ÁRs peak area correlates to via coverage
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Hi Density Rs Measurement in Die (Slot 4)
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if Rs variations 
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Improved USJ Measurements with Hx probes
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Activation Development & Control

Conventional Four-Point Probe results on 0.5 keV Boron USJ
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Discovering Annealer Problems on a 0.5 
keV B+ implant

Á High variations toward upper left edge of wafer
Á 14 points in area show measurement error or data outside sigma filter

Á Center ring possibly due to thermocouple from annealer

Á Three higher Rs regions around center possibly due to pedestal in annealer

Á Excellent matching between probe heads, and results repeatability

Probe head  2 Probe head 3Probe head 1

Customer ñCò data

Yield-limiting detail analysis of Anneal process equipment


