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(57) Abstract: Disclosed is a semiconductor device (10),
which is provided with a semiconductor element (100)
that can bidirectionally flow a current. The semiconductor
element (100) is provided with a pair of a first ohmic elec-
trode (104a) and a second ohmic electrode (104b), and a
pair of a first gate electrode (105a) and a second gate elec-
trode (105b). The semiconductor device (10) is also
provided with a control unit (120), which brings the semi-
conductor element (100) into an electrically connected
state. The control unit (120) supplies a first electric signal
to a high potential-side gate eclectrode, and supplies a
second electric signal to a low potential-side gate elec-
trode, such that, in the case where the semiconductor ele-
ment (100) is electrically connected, the potential of the
high potential-side gate electrode, said potential corres-
ponding to a high potential-side ohmic electrode with the
high potential-side ohmic electrode as reference, is lower
than the potential of the low potential-side gate electrode,
said potential corresponding to the low potential-side
ohmic electrode with the low potential-side ohmic elec-
trode as reference.
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considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

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

2. I:l 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:l 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:l 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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Continuation of Box No.III of continuation of first sheet (2)

Document 1 (JP 2010-4588 A (Panasonic Corp.), 7 January 2010
(07.01.2010), paragraphs [0049]-[0056], [fig. 1]-[fig. 3]), and document
2 (WO 2008/062800 A1 (Matsushita Electric Industrial Co., Ltd.), 29 May
2008 (29.05.2008), paragraphs [0125]-[0153], [fig. 19]-[fig. 21]) both
disclose the invention of a bidirectional switch (1) having first and
second ohmic electrodes and first and second gate electrodes. It is also
disclosed that when Vgl isavoltagehigher thana first thresholdvoltage,
and Vg2 is equal to or lower than a second threshold voltage, a positive
voltage is applied to between S2 and S1 with a first ohmic electrode
(11A) as reference.

Consequently, thisinternational applicationdisclosestheinventions
statedbelow, andthe inventions donot have other common technical feature
considered as a special technical feature in the meaning of PCT Rule
13.2, second sentence. The inventions in claims 1 and 5-10 not having
a special technical feature are classified as the inventions of the
invention group 1.

Invention group 1: The inventions in claims 1 and 10, and the inventions
having the following special technical feature among the inventions in
claims 2 and 5-9

A controlunit hasa firstvoltage source, which generatesa first voltage,
i.e., a voltage equal to or higher than the threshold voltage of a pair
of gate electrodes, and a second voltage source, which generates a second
voltage higher than the first voltage, and the control unit supplies,
asafirstelectrical signal, the first voltage to the high potential-side
gate electrode, and supplies, as a second electrical signal, the second
voltage to the low potential-side gate electrode.

Invention group 2: The inventions having the following special technical
feature among the inventions in claims 3 and 5-9

A control unit is provided with a first current source, which generates
a first current forapplyingavoltage equal toor higher than the threshold
voltage of a pair of gate electrodes, and a second current source, which
generates a second current larger than the first current, and the control
unit supplies, as a first electrical signal, the first current to the
high potential-side gate electrode, and supplies, as a second electrical
signal, the second current to the low potential-side gate electrode.

Invention group 3: The inventions having the following special technical
feature among the inventions in claims 4-9

A control unit supplies, to a pair of gate electrodes, a current for
applying a voltage equal to or higher than the threshold voltage of the
pairofgateelectrodesasafirstelectrical signal anda secondelectrical
signal.

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