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(57) Abstract: Disclosed is a bipolar silicon carbide semiconductor device which is a BJT having a four-layered structure and
achieves an improved current amplification factor and a small and stable base resistance by reducing the probability of recombina-
tion of electrons and holes and thereby suppressing recombination between a main current and a control current. The semicon-
ductor device comprises a recombination suppression region (16) having the same conductivity type as and a higher resistivity
than a base region (15) or a recombination suppression region (16) having the same conductivity type as and a higher resistivity
than an emitter region (12), which is formed near the surface between a base contact region (13) and the emitter region (12).
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Continuation of Box No.III of continuation of first sheet (2)

The matter common to the invention described in claim 1 and the
inventions described in claims 3-6, 9-12 is “a bipolar silicon carbide
semiconductor deviceprovidedwitha collector regionthat is a substrate
produced from silicon carbide semiconductor crystal, a high-resistance
layer formed on the collector region, a base region formed on the
high-resistance layer, anemitter region produced froma low-resistance
layer and joined to the base region, and a low-resistance base contact
region formed around the emitter region and joined to the base region”.
However, the search has revealed that the common matter is not novel
since it is disclosed in JP 2006-351621 A (Honda Motor Co., Ltd.), 28
December, 2006 (28.12.06), paragraphs [0005], [0028]-[0040], Figs. 4-6,
9.

Since there is no other common matter which can be considered as
a special technical feature within the meaning of PCT Rule 13.2, second
sentence, no technical relationship between these different inventions
within the meaning of PCT Rule 13 can be seen.

Therefore, the abovementioned inventions clearly do not comply with
the unity of invention.

In the assessment of special technical features regarding claims
1-12, three inventions linked by the following respective special
technical features are considered to be contained.

(Invention 1) Inventions in claims 1-2, 7-8

“A bipolar silicon carbide semiconductor device provided with a
collector region that is a substrate produced from silicon carbide
semiconductor crystal, a high-resistance layer formed on the collector
region, a base region formed on the high-resistance layer, an emitter
regionproduced froma low-resistance layer and joined to the baseregion,
a low-resistance base contact region formed around the emitter region
and joined to the base region, and a recombination suppression region
having the same conductivity type as and a higher resistivity than the
base region or a recombination suppression region having the same
conductivity type as and a higher resistivity than the emitter region,
which is formed near the surface between the base contact region and
the emitter region.”

(Invention 2) Inventions in claims 3-4, 9-10

“A bipolar silicon carbide semiconductor device provided with a
collector region that is a substrate produced from silicon carbide
semiconductor crystal, a high-resistance layer formed on the collector
region, a base region formed on the high-resistance layer, an emitter
regionproduced froma low-resistance layer and joined to the baseregion,
a low-resistance base contact region formed around the emitter region
and joined to the base region, and a buried region formed in the base
region and in contact with the base contact region, and having the same
conductivity type as and a resistivity equal to or lower than the base
region.”

(Invention 3) Inventions in claims 5-6, 11-12
“A bipolar silicon carbide semiconductor device provided with a
collector region that is a substrate produced from silicon carbide
semiconductor crystal, a high-resistance layer formed on the collector
(Continued to the next extra sheet.)

Form PCT/ISA/210 (extra sheet) (April 2007)
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region, a base region formed on the high-resistance layer, an emitter
regionproduced froma low-resistance layer and joined to the baseregion,
a low-resistance base contact region formed around the emitter region
and joined to the base region, and a buried region having the same
conductivity type as and a higher resistivity than the base region or
a buried region having the same conductivity type as and a higher
resistivity than the high-resistance region, which is formed in the
high-resistance layer and in contact with the base region.”

Form PCT/ISA/210 (extra sheet) (April 2007)
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