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Silicon Crystals with a Superior Dielectric Breakdown Integrity of Gate Oxide Films

ERE B EW 5 & & X

Masami Toshio IWASAKI
HASEBE

KAR E &

Masamichi

OKUBO

#

BB R OEW KR T B

Katsuhiko Yasuo TSUMORI
NAKAI

43

FlEHIZL B D) 3 Y EESTICBWY TELIERE £ 41t & ¢ 5% KMald, COP(Crystal Originated Pits) X OPP
(Oxygen Precipitate Profiler) Kfg & L TRIES NABEHRRIEE, BRTRERLBHKE 29 4 XOBETHWR
UZNICRELZ2RRBTHAZ EXHOMI L, #HdF| LREFOGHESFZHHTLILI2LD, Th
SEEALIER RS UER & 2 5 RIE% KL S S ELEREFEOBENCEREHRET A LITHII L,

Abstract

It has been clarified that two types of crystal defects in Czochralski-grown silicon single crystals are
responsible for the deterioration of the gate oxide integrity. One is the grown-in defects detected as COP
(crystal originated pits) or OPP (oxygen precipitate profiler) defect, and the other is the larger and stable
oxygen precipitates formed at a relatively higher temperature together with their secondary defects
accompanied. By controlling cooling conditions when crystals are growing, it has been achieved to
successfully develop such crystals with less harmful defects against the gate oxide integrity and with
superior characteristics such as a high gate oxide breakdown yield.
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