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Background and Objective

■ Downscaling of semiconductor devices■ Downscaling of semiconductor devices

■ Strain analysis with submicron
resolution is required.
■ Strain analysis with submicron

resolution is required.

■ Objectives: in local strain analysis,
　－ spatial resolution below 1μm
　－ strain sensitivity below 10-5.

■ Objectives: in local strain analysis,
　－ spatial resolution below 1μm
　－ strain sensitivity below 10-5.
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Set-up of the FZP method
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Diffractometer Equipped with the FZP System
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Design Parameters of FZPs
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Strain Analysis of Oxide-Patterned Si Wafers
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Strain Analysis of Trenched Si Wafers

■ Strains were not reduced 
by sacrificial oxidation.
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■ Less than 0.5-μm-wide patterns were 
reproduced in the ω-scan maps.
■ Less than 0.5-μm-wide patterns were 
reproduced in the ω-scan maps.
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Estimating Spatial Resolution

■ Spatial resolution is less 
than 0.5μm.
■ Spatial resolution is less 
than 0.5μm.

DifferentialDifferential
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■ Spatial resolution seems 1μm or less in 
the X direction.
■ Spatial resolution seems 1μm or less in 
the X direction.
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Summary

■ The 4 applications of FZPs in the strain
analyses were reported (figure).
■ Spatial resolution below 0.5μm and
　 strain sensitivity below 10-5 were

achieved.
■ Avoiding zero-order beam is a key 

technique.
■ Energy range below 10keV 

is recommended because of high
efficiencies and high magnifications.
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