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History of wavelength gap between inspection and lithography
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Comparison of defect pattern fidelity for
different inspection wavelength A
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Overview of advanced mask inspection optical system ( )
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Optical block diagram of
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198.5nm wavelength mask inspection optics of
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TOSHIBA

detection by D-to-D inspection

15% ArF-HT PSM with 420nm wire, 70nm pixel, 400M pixel/s
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Upper left: Top-down view of simulation area
Upper right: 3D image of defect signal
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, 400M pixel/s

detection by D-to-D inspection

15% ArF-HT PSM with 420nm wire, 70nm pixel

TOSHIBA
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Upper left: Top-down view of simulation area
Upper right: 3D image of defect signal

Lower right/left: X and Y side view of defect signal
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Die-to-die inspection sensitivity of 15% ArF-HT PSM
with 420nm wir e pattern, 70nm pixel, 400M pixel/s
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TREFOIL

TREFOIL:  ransmitted light and lected light ¢’ 'ncurrent ' nspection | ogistics
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An example of TREND optics.
Reflected light optics using spatially divided focal plane method
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Concept of Die-to-wafer image inspection and this dataflow
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Verification of Die-to-wafer image inspection method
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Wafer-like image comparison of calculation
with two-step calculation
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Wafer-like image comparison of calculation
with calculation from measur ed data
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CD variation of wafer image due to defect

15% when intensity level isset at 0.2
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CD variation of wafer image for binary OPC mask (assist bar)

when intensity level isset at 0.41
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Wafer-like image comparison of calculation with
two-step calculation for alter native phase shift mask
Inspectionimage Two-stepcal.  Two-step cal. from
280nm 420nm =198.5nm Assumption A  Assumption B CAD data
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Summary

1) Wavelength consistency between exposure system and mask inspection system
IS strongly required so as to obtain high defect detection sensitivity.

2) A novel high-resolution mask inspection platform using 198.5nm wavelength
has been developed for 65nm node and beyond. The initial state D-to-D/D-to-
DB inspection performances of 20-60nm defect sensitivity are certified.

3) For 45nm node inspection, the possibility of transmitted light and reflected
light concurrent inspection is shown. A novel TREND optics is demonstrated.

A part of thiswork was supported by
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Thank you for your attention
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