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40 Detection timing controller

41 Clamp voltage controller

42 Driver driving unit

43 Current detection unit

44 Pulse width detection unit

53 Upper determination threshold value generation unit
54 Lower determination threshold value generation unit
57 Clamp voltage determination unit

60 Microcontroller

the set value of the clamp voltage.

(57 B#:

(57) Abstract: In a conventional electronic control
device, voltage detection is carried out at single voltage
determination threshold value, and a resultant problem
was that it was only possible to either detect an open
fault of an inductive load or a low-voltage malfunction
of the clamp voltage due to a short-circuit fault in a
clamping means, or detect an overvoltage fault of the
clamp voltage fault due to an open fault of a zener diode
inside the clamping means. To solve this problem, the
present invention proposes an electrical control device
provided with a voltage detection means for carrying out
voltage detection by at least two voltage determination
threshold values, and a voltage determination threshold
value generating unit which can modify the voltage de-
termination threshold values, depending on the clamp
voltage setting. According to the present invention, by
respective comparison of the at least two voltage de-
termination threshold values and the clamp voltage
which has been divided by a voltage dividing means, a
greater variety of faults, such as low-voltage malfunc-
tion or overvoltage malfunction of the clamp voltage,
can be detected, as compared a conventional electronic
control device. Further, because the voltage determina-
tion threshold values of the voltage detection means can
be modified depending on the clamp voltage, it is pos-
sible to diagnose the clamp voltage in accordance with

[(fEH]
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The technical feature common to the invention in claim 1, the invention
in claim 2, and the invention in claim 3 is “an electronic control device’”
provided with “a switch element”, and “a voltage clamp means”.

However, the above-said technical feature cannot be considered to be a
special technical feature, since the technical feature does not make a
contribution over the prior art in the light of the contents disclosed in,
for example, the document (JP 6-252721 A (Toyoda Automatic Loom Works, Ltd.),
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Further, there is no other same or corresponding special technical
feature among these inventions, and there is no other reason for that
it canbe considered that it is efficient to carry out a search altogether.

Accordingly, the following three inventions (invention groups) are
involved in claims.

(Invention 1) the inventions of claims 1, 4-7, 10 and 12-14:

“An electronic control device” which detects the abnormality of
voltage clamp means” by comparing voltages.

(Invention 2) the inventions of claims 2, 11 and 15-17:

“An electronic control device” which detects the abnormality of “clamp
voltage” by comparing times.

(Invention 3) the inventions of claims 3 and 8-9:

“An electronic control device” which has “a switch means” for changing
clamp voltage.

Ww
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