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102 Sample to undergo dimension measurement

301 Device istic ion unit

302 MBL system (cross-section shape estimation)

303 SEM simulator (generation of SEM signal waveforms for SEM#1
ton)

304, 304-1, 304-n Length measurement unit

305 Machine difference calculation unit

306-1, 306-n Machine difference correction unit

401 Device istic
402 Machine difference database

AA [Device characteristic modeling step]

BB Device characteristic parameters for SEM#1 to n

CC Device characteristic parameter for SEM#1

DD [Machine difference prediction step]

EE Estimated cross-section shape for pattern subject to dimension
measurement

FF Machine difference for SEM#1

GG [Length measurement step]

HH Machine difference for SEM#n

(57) Abstract: Beforchand, the device characteristic parameters of each critical
dimension SEM are measured, the cross-sectional shapes of an object to undergo
dimension measurements are estimated by a model-based library (MBL) match-
ing system, dimension measurements are carried out by generating signal wave-
forms by SEM simulation as inputs for the estimated cross-sectional shapes and
the device characteristic parameters, and the differences in the dimension mea-
surement results are recorded as machine differences. In actual measurements,
from the dimension measurement results for each critical dimension SEM, ma-
chine differences are corrected by reducing the recorded machine differences.
Furthermore, changes in critical dimension SEMs over time are monitored by pe-
riodically measuring the abovementioned device characteristic parameters and
predicting the abovementioned dimension measurement results. According to the
present invention, actual measurements of machine differences, which require
considerable time and effort, are unnecessary. In addition, the effects of changes
in samples over time, which are problematic in the monitoring of changes in de-
vices over time, can be eliminated.
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