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Box No. I1 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:' 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. |:| 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. II1 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:' 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. |:| 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:' 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:' No protest accompanied the payment of additional search fees.
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<Continuation of Box No. III>

(Invention 1) Claims 1-2

Document 1 discloses a "“load driving circuit having a switch element
for driving a load, the load driving circuit being provided with a diagnosis
unit, which diagnoses abnormality of responsiveness of the switch element on
the basis of a driving instruction of the switch element and a signal from an
output terminal of the switch element”. Claim 1 lacks novelty in light of
document 1, and thus does not have a special technical feature. However,
claim 2, which is dependent on claim 1, has a special technical feature in
which “the load driving circuit is further provided with: a terminal for
receiving the driving instruction from a control device which transmits the
driving instruction; and a communication interface for transmitting/receiving
data to/from the control device, wherein the diagnosis unit transmits a
result of the diagnosis to the control device through the communication
interface”. Therefore, claims 1-2 are classified as invention 1.

(Invention 2) Claims 3-4

Claim 3 is not considered to share identical or corresponding technical
features with claim 2 classified as invention 1.

Claim 3 is dependent on claim 1 classified as invention 1. However, the
additional technical feature added with regard to claim 1, i.e., the feature
in which “the diagnosis unit uses the energization identification signal to
diagnose at least one among a delay time between the driving instruction and
the energization identification signal, the energization time of the switch
element, and the number of energizations of the switch element”, has low
technical relevance to (is not a subordinate concept of) the “diagnosis unit,
which diagnoses abnormality of responsiveness of the switch element on the
basis of a driving instruction of the switch element and a signal from an
output terminal of the switch element” which is the technical feature of
claim 1. Therefore, claim 3 1s not considered to have an inventive
relationship with claim 1.

Furthermore, claim 3 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 3 cannot be classified as invention 1.

Claim 3 has a special technical feature in which “the load driving
circuit is further provided with an energization identification signal
generation unit, which determines whether the switch element is in an
energized state or blocked state by comparing the voltage of the output
terminal of the switch element with a prescribed wvoltage threshold, and
outputs an energization identification signal indicating a result of the

determination, wherein the diagnosis unit uses the energization
identification signal to diagnose at least one among a delay time between the
driving instruction and the energization identification signal, the

energization time of the switch element, and the number of energizations of
the switch element”. Thus, claim 3 is classified as invention 2.
Claim 4 is dependent on claim 3, and is thus classified as invention 2.

(Invention 3) Claims 5-6
Claim 5 is not considered to share identical or corresponding technical
features with claim 2 classified as invention 1.
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Claim 5 is dependent on claim 1 classified as invention 1. However, the
additional technical feature added with regard to claim 1, i.e., the feature

in which “the diagnosis unit uses the energization identification signal to
diagnose the switch element, and uses the energization identification signal
to determine whether a ground fault occurs in the load”, has low technical
relevance to (is not a subordinate concept of) the “diagnosis unit, which
diagnoses abnormality of responsiveness of the switch element on the basis of
a driving instruction of the switch element and a signal from an output
terminal of the switch element” which is the technical feature of claim 1.
Therefore, claim 5 is not considered to have an inventive relationship with
claim 1.

Furthermore, claim 5 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 5 cannot be classified as invention 1.

Claim 5 has a special technical feature in which “the load driving
circuit is further provided with an energization identification signal
generation unit, which determines whether the switch element is in an
energized state or blocked state by comparing the wvoltage of the output
terminal of the switch element with a prescribed wvoltage threshold, and
outputs an energization identification signal indicating a result of the
determination, wherein the diagnosis unit uses the energization
identification signal to diagnose the switch element, and uses the
energization identification signal to determine whether a ground fault occurs
in the load”. Thus, claim 5 is classified as invention 3.

Claim 6 is dependent on claim 5, and is thus classified as invention 3.

(Invention 4) Claims 7-8

Claim 7 is not considered to share identical or corresponding technical
features with claim 2 classified as invention 1.

Claim 7 is dependent on claim 1 classified as invention 1. However, the
additional technical feature added with regard to claim 1, i.e., the feature
in which “the diagnosis unit uses the energization identification signal to
diagnose the switch element, and uses the energization identification signal
to determine whether wiring that connects the load driving circuit and the
load is broken”, has low technical relevance to (is not a subordinate concept
of) the “diagnosis unit, which diagnoses abnormality of responsiveness of the
switch element on the basis of a driving instruction of the switch element
and a signal from an output terminal of the switch element” which is the
technical feature of claim 1. Therefore, claim 7 is not considered to have an
inventive relationship with claim 1.

Furthermore, claim 7 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 7 cannot be classified as invention 1.

Claim 7 has a special technical feature in which “the load driving
circuit is further provided with an energization identification signal
generation unit, which determines whether the switch element is in an
energized state or blocked state by comparing the voltage of the output
terminal of the switch element with a prescribed wvoltage threshold, and
outputs an energization identification signal indicating a result of the
determination, wherein the diagnosis unit uses the energization
identification signal to diagnose the switch element, and uses the
energization identification signal to determine whether wiring that connects
the load driving circuit and the load is broken”. Thus, claim 7 is classified
as invention 4.

Claim 8 is dependent on claim 7, and is thus classified as invention 4.
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(Invention 5) Claim 9

Claim 9 is not considered to share identical or corresponding technical
features with claim 2 classified as invention 1.

Claim 9 is dependent on claim 1 classified as invention 1. However, the
additional technical feature added with regard to claim 1, i.e., the feature
in which “the diagnosis unit determines whether a delay time which passes
until the switch element enters an energized state after the driving
instruction instructs the switch element to enter the energized state falls
within a prescribed time window, and, when the delay time does not fall
within the time window, the diagnosis unit outputs an abnormality flag
indicating that the delay time does not fall within the time window”, has low
technical relevance to (is not a subordinate concept of) the “diagnosis unit,
which diagnoses abnormality of responsiveness of the switch element on the
basis of a driving instruction of the switch element and a signal from an
output terminal of the switch element” which is the technical feature of
claim 1. Therefore, claim 9 1s not considered to have an inventive
relationship with claim 1.

Furthermore, claim 9 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 9 cannot be classified as invention 1.

Claim 9 has a special technical feature in which “the diagnosis unit
determines whether a delay time which passes until the switch element enters
an energized state after the driving instruction instructs the switch element
to enter the energized state falls within a prescribed time window, and, when
the delay time does not fall within the time window, the diagnosis unit
outputs an abnormality flag indicating that the delay time does not fall
within the time window”. Thus, claim 9 is classified as invention 5.

(Invention 6) Claim 10

Claim 10 is not considered to share identical or corresponding
technical features with claim 2 classified as invention 1.

Claim 10 is dependent on claim 1 classified as invention 1. However,
the additional technical feature added with regard to claim 1, i.e., the
feature in which “the diagnosis unit determines a period during which the
switch element has remained in an energized state, and calculates the
difference or ratio between the time at which the driving instruction
instructed the switch element to enter the energized state and the time at
which the switch element entered the energized state, and, when the
difference or ratio does not fall within a ©prescribed determination
threshold, the diagnosis unit outputs an abnormality flag indicating that the
difference or ratio does not fall within the prescribed determination
threshold”, has low technical relevance to (is not a subordinate concept of)
the "“diagnosis unit, which diagnoses abnormality of responsiveness of the
switch element on the basis of a driving instruction of the switch element
and a signal from an output terminal of the switch element” which is the
technical feature of claim 1. Therefore, claim 10 is not considered to have
an inventive relationship with claim 1.

Furthermore, claim 10 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 10 cannot be classified as invention 1.
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Claim 10 has a special technical feature in which “the diagnosis unit
determines a period during which the switch element has remained in an
energized state, and calculates the difference or ratio between the time at
which the driving instruction instructed the switch element to enter the
energized state and the time at which the switch element entered the
energized state, and, when the difference or ratio does not fall within a
prescribed determination threshold, the diagnosis unit outputs an abnormality
flag indicating that the difference or ratio does not fall within the
prescribed determination threshold”. Thus, claim 10 is classified as
invention 6.

(Invention 7) Claim 11

Claim 11 is not considered to share identical or corresponding
technical features with claim 2 classified as invention 1.

Claim 11 is dependent on claim 1 classified as invention 1. However,
the additional technical feature added with regard to claim 1, i.e., the
feature in which ™“the diagnosis unit determines the number of times the
switch element has entered an energized state, and calculates the difference
between the number of times the driving instruction has instructed the switch
element to enter the energized state and the number of times the switch
element has entered the energized state, and, when the difference does not
fall within a prescribed determination threshold, the diagnosis unit outputs
an abnormality flag indicating that the difference does not fall within the
prescribed determination threshold”, has low technical relevance to (is not a
subordinate concept of) the “diagnosis unit, which diagnoses abnormality of
responsiveness of the switch element on the basis of a driving instruction of
the switch element and a signal from an output terminal of the switch
element” which is the technical feature of claim 1. Therefore, claim 11 is
not considered to have an inventive relationship with claim 1.

Furthermore, claim 11 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 11 cannot be classified as invention 1.

Claim 11 has a special technical feature in which “the diagnosis unit
determines the number of times the switch element has entered an energized
state, and calculates the difference between the number of times the driving
instruction has instructed the switch element to enter the energized state
and the number of times the switch element has entered the energized state,
and, when the difference does not fall within a prescribed determination
threshold, the diagnosis unit outputs an abnormality flag indicating that the
difference does not fall within the prescribed determination threshold”.
Thus, claim 11 is classified as invention 7.

(Invention 8) Claims 12-13
Claim 12 1is not considered to share identical or corresponding
technical features with claim 2 classified as invention 1.
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Claim 12 is dependent on claim 1 classified as invention 1. However,
the additional technical feature added with regard to claim 1, i.e., the

feature in which “the load 1is configured as an electric load which
opens/closes a fuel injection wvalve for injecting fuel into an internal-
combustion engine, the driving instruction is an instruction which instructs
the load to inject the fuel, and is an instruction which instructs, at least
once, an injection timing and injection time of the fuel during one
combustion cycle of the internal-combustion engine, and the load driving
circuit energizes the load so as to open/close the fuel injection valve in
response to the driving instruction”, has low technical relevance to (is not
a subordinate concept of) the “diagnosis unit, which diagnoses abnormality of
responsiveness of the switch element on the basis of a driving instruction of
the switch element and a signal from an output terminal of the switch
element” which is the technical feature of claim 1. Therefore, claim 12 is
not considered to have an inventive relationship with claim 1.

Furthermore, claim 12 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 12 cannot be classified as invention 1.

Claim 12 has a special technical feature in which “the load 1is
configured as an electric load which opens/closes a fuel injection valve for
injecting fuel into an internal-combustion engine, the driving instruction is
an instruction which instructs the load to inject the fuel, and is an
instruction which instructs, at least once, an injection timing and injection
time of the fuel during one combustion cycle of the internal-combustion
engine, and the load driving circuit energizes the load so as to open/close
the fuel injection valve in response to the driving instruction”. Thus, claim
12 is classified as invention 8.

Claim 13 is dependent on claim 12, and is thus classified as invention

(Invention 9) Claims 14-15

Claim 14 1is not considered to share identical or corresponding
technical features with claim 2 classified as invention 1.

Claim 14 is dependent on claim 1 classified as invention 1. However,
the additional technical feature added with regard to claim 1, i.e., the
“load driving system characterized by including the load driving circuit set
forth in claim 1 and a control device for transmitting the driving
instruction to the load driving circuit”, has low technical relevance to (is
not a subordinate concept of) the “diagnosis unit, which diagnoses
abnormality of responsiveness of the switch element on the basis of a driving
instruction of the switch element and a signal from an output terminal of the
switch element” which is the technical feature of claim 1. Therefore, claim
14 is not considered to have an inventive relationship with claim 1.

Furthermore, claim 14 is not substantially identical or equivalent to
any of the claims classified as invention 1.

Therefore, claim 14 cannot be classified as invention 1.

Claim 14 has a special technical feature of a "“load driving system
characterized by including the load driving circuit set forth in claim 1 and
a control device for transmitting the driving instruction to the load driving
circuit”. Thus, claim 14 is classified as invention 9.

Claim 15 is dependent on claim 14, and is thus classified as invention
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