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(57) Abstract: The present invention provides: a semiconductor substrate which is capable of improving the controllability of
threshold voltage by the substrate bias and the controllability of gate electrode with respect to the potential of the channel region;
and a semiconductor element which uses this substrate. The present invention is a semiconductor substrate which is used for the
formation of a semiconductor element, and which is provided with: a supporting substrate (1); a buried insulating film (2) that is
formed in contact with one main surface of the supporting substrate (1); and a semiconductor layer (5) that is formed in contact with
the buried insulating film (2) on a surface that is on the reverse side of the supporting substrate (1)-side surtace, said semiconductor
layer (5) having a film thickness thinner than that of the supporting substrate (1). The dielectric constant of the buried insulating film
(2) in a region that is in contact with the semiconductor layer (5) is lower than the dielectric constant of the buried insulating film (2)
in a region that is in contact with the supporting substrate (1).
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Document 1: JP2001-298171A (International BusinessMachinesCorp.),
26 October 2001 (26.10.2001), paragraphs [0009], [0013], [0014]; fig.
3, 4 & US 6352905 Bl & US 6166420 A & TW 479319 B

Document 2: JP 2007-123823 A (Denso Corp.), 17 May 2007 (17.05.2007),
paragraphs [0012], [0014], [0022], [0023], [0031] & US 2007/0069292 Al
& US 2010/0099225 A1l & DE 102006045214 A

Document 1 discloses: a substrate which is provided with a silicon
substrate (10) that serves as a supporting substrate, a layer (30) that
is a buried insulating film on the silicon substrate (10) and is formed
of a high-K insulating material, a layer (31) that is formed on the layer
(30) and is formed of a low-K insulating material, and a silicon layer
that is formed on the layer (31) and is thinner than the silicon substrate
(10); and a device which comprises the substrate.

In addition, document 2, which is a different document, discloses:
a silicon substrate that has a low dielectric constant region, which
is filledwith a material having a lower dielectric constant than silicon
oxide, on a buried oxide film that is formed of silicon oxide; and an
MOS transistor which comprises the substrate.

Therefore, the inventions of claims 1, 2, 8 and 9 cannot be considered
to be novel in the light of the invention disclosed in the document 1
or 2, and does not have a special technical feature.

Consequently, four invention groups each having a special technical
feature indicated below are involved in claims.

Meanwhile, the inventions of claims 1, 2, 8 and 9 having no special
technical feature are classified into invention 1.

(Invention 1) the inventions of claims 1, 2, 8 and 9

These inventions have no special technical feature as said above.

(Invention 2) the inventions of claims 3 and 10

Those wherein the dielectric constant of a region in the buried
insulating film, said region being in contact with the semiconductor
layer, is lower than the dielectric constant of a region in contact with
the supporting substrate and wherein the semiconductor layer is formed
of a compound semiconductor of a group III element and a group V element.

(Invention 3) the inventions of claims 4-7 and 12-15

Those wherein the dielectric constant of a region in the buried
insulating film, said region being in contact with the semiconductor
layer, is lower than the dielectric constant of a region in contact with
the supporting substrate and wherein the region in the buried insulating
film in contact with the semiconductor layer is formed of silicon oxide
and the region in the buried insulating filmin contact with the supporting
substrateis formedofaninsulatingmaterial thathasadielectricconstant
higher than the dielectric constant of silicon oxide.

(Invention 4) the invention of claim 16

Those wherein the dielectric constant of a region in the buried
insulating film, said region being in contact with the semiconductor
layer, is lower than the dielectric constant of a region in contact with
the supporting substrate and wherein a strain is applied to the channel
region.

In this connection, the inventions, which may be classified into
multiple groups of the above-said invention groups, are deemed to belong
to the first group of said multiple groups.

Form PCT/ISA/210 (extra sheet) (July 2009)
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