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(57) Abstract: A semiconductor device comprises a standard MRAM having a magnetic tunnel junction TMR including a free
¥ layer MF whose magnetization direction is controlled by the magnetic field generated by the current flowing near the TMR and
an STT-MRAM having a TMR including a free layer MF whose magnetization direction is controlled by the spin injection current
supplied to the TMR. The standard MRAM and the STT-MRAM are mounted on the same substrate. With this constitution, the
@ individual characteristics of different types of magnetic memory elements are effectively utilized, and magnetic memory elements

w={ having various element characteristics are realized.
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3. I:l Claims Nos.:
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Document 1: JP 2006-080287 A (Toshiba Corp.),
23 March, 2006 (23.03.06)

Document 2: JP 2005-277147 A (Tohoku University),
6 October, 2005 (06.10.05)

There must be a special technical feature so linking a group of
inventiong of c¢laimg as to form a single general inventive concept in
order that the group of inventions may satisfy the requirement of unity
of invention. However, thegroupof inventions of claims 1-33 are linked
only by the matter, a semiconductor device comprising a magnetic tunnel
junction structure including a pin layer, a tunnel insulating layer,
and a free layer, and this matter is not novel since it is disclosed
in above documents 1, 2. In consequence, since the matter common to
claimg 1-33 makes no contribution over the prior art, this common matter
cannot be a special technical feature within the meaning of PCT Rule
13.2, second sentence.

Therefore, the group of inventions of claims 1-33 do not satisfy
the requirement of unity of invention, and the claims 1-33 define at
least six inventions: the invention of claims [1, 3-24], the invention
of claim [2], the invention of claims [25-30], the invention of claim
[31], the invention of c¢laim [32], and the invention of claim [33].

Then, the inventiong of claims 25-30 will be examined. The matter
common to the claims is the one stated in independent claim 25 itself.
However, the search has revealed that the matter itself stated in claim
25 ig not novel gince it ig discloged in above document 2 (see egpecially
paragraphs [0014] - [0022], Figureg 1-4).

In consequence, since the matter common to claims 25-30 makes no
contribution over the prior art, this common matter cannot be a special
technical feature within the meaning of PCT Rule 13.2, gecond sentence.

Therefore, the inventions of claimg 25-30 do not satigfy the
requirement of unity of invention, and c¢laims 25-30 define five
inventions: the invention of claims [25-26], the invention of claim
[27], the invention of claim [28], the invention of claim [29], and
the invention of claim [30],

As mentioned above, the inventiong of claimg 1-33 do not satisfy
the requirement of unity of invention. Consequently, the claims 1-33
define ten inventionsg: the invention of claims [1, 3-24], the invention
of claim [2], the invention of claims [25-26], the invention of claim
[27], the invention of claim [28], the invention of claim [29], the
invention of claim [30], the invention of claim [31], the invention
of claim [32], and the invention of c¢laim [33].

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