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(57) Abstract: With regards to formation of a deep diffusion layer by thermal diftu-
sion over a long period at a high temperature of 1290°C or above, the heat treatment
to perform thermal diffusion for forming the deep diffusion layer is configured so
that a first heat treatment is performed in an oxygen atmosphere or a gas mixture at-
mosphere containing oxygen and an inert gas, and a second heat treatment is sub-
sequently performed in a nitrogen atmosphere or a gas mixture atmosphere contain-
ing nitrogen and oxygen. In the first heat treatment, the exposed portion of a CZ-FZ
silicon semiconductor substrate (1) is thermally oxidized and the vacancy defects
(2) in the CZ-FZ silicon semiconductor substrate (1) is filled with interstitial silicon
atoms, and the boron ion injection layer (6) is caused to diffuse and a boron diffu-
s sion layer is formed. In the second heat treatment, the boron diffusion layer is
caused to diffuse, and a deep diffusion layer is formed. It is thereby possible, even if
there is a step for forming a diffusion layer having a depth of 50 um or more over a
long period of 100 hours or more and a high heat treatment temperature equal to or
2 : greater than 1290°C and less than the melting temperature of silicon crystals, to
minimize occurrence of crystal defects, as well as reduce the amount of inert gas
used and cut manufacturing cost.
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