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Abstract

Along with the recent rapid advancement of silicon semiconducter devices in terms of higher integra-
tion and performance, silicon wafers are requested to have increasingly higher performance. The latest
design rules of the devices require a precision level in the order of 0.1 um, which fact makes the device
fabrication process margin narrower and this, in turn, demands further performance enhancement of
the starting material, namely silicon wafers. The main performance indicators of the silicon wafers are
the integrity of the now extremely thin gate oxide and gettering properties effective also in low tempera-
ture processes. Because device manufacturers ultimately evaluate the performance of the silicon wafers
by the fabrication yield of semiconductor chips, evaluation of electrical performance, especially gate
oxide integrity, by device measurements is indispensable in the wafer development. Since the entry to
the silicon wafer business, Nippon Steel has concentrated efforts in developing new generation silicon
wafers meeting users’ requirements. Thus, focusing especially on the reliability evaluation, the company
introduced a device process test line, earlier than its competitors in the business field, in which line
device models are actually formed on the wafers for the tests. This paper describes the silicon wafer
properties, the latest device processes demand and the reliability evaluation technologies the company
actually implement in the development activities.
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