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(54) COMPUTER MONITOR DEVICE

(57) A microcomputer is not stopped to be moni-
tored even in a state in which a wrong standby signal is
detected.

A watchdog circuit 34 outputs a starting signal to a
microcomputer 30. An output signal Q of a determina-
tion circuit 36 is reset by this starting signal. If the deter-
mination circuit does not detect a standby signal st
when a clock signal CK is input from the started micro-

computer, the output signal is set. However, if the deter-
mination circuit detects the standby signal st, the output
signal is held in a reset state. Even if the standby signal
st is input, because an AND circuit 38 does not output a
standby signal ST due to the reset of the output signal
Q, the watchdog circuit is prevented from entering a
standby mode by the standby signal st.
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Description

Technical Field

[0001] The present invention relates to a computer
monitoring device which monitors whether a computer
provided at a power window system of a vehicle or the
like operates normally.

Technical Background

[0002] Conventionally, in a system using a micro-
computer in which a battery is a power supply, when the
microcomputer is not used, the microcomputer enters a
standby mode and the execution of a program is
stopped in order to reduce electricity consumption of
the battery. Further, a microcomputer monitoring circuit
(watchdog circuit) is provided in the system using the
microcomputer. The microcomputer monitoring circuit
monitors a state of the microcomputer by the output of a
predetermined signal (e.g., a signal which is generated
on the basis of a clock signal and will be hereinafter
referred to as "clock signal") from the microcomputer.
When the clock signal is not detected, the microcom-
puter monitoring circuit determines that the state of the
microcomputer is not normal and outputs a signal which
restarts the microcomputer (hereinafter, "restarting sig-
nal").
[0003] On the other hand, because the microcom-
puter stops the output of the above-described clock sig-
nal by entering the standby mode, the microcomputer
monitoring circuit outputs the restarting signal. As a
result, the microcomputer which is supposed to enter
the standby mode is restarted.
[0004] In order to prevent the restarting of the
microcomputer which is supposed to enter the standby
mode, when the microcomputer monitoring circuit
detects a signal which is output when the microcom-
puter enters the standby mode (hereinafter, "standby
signal"), the microcomputer monitoring circuit also
enters the standby mode. Namely, when the standby
signal is detected, the microcomputer monitoring circuit
enters the standby mode and stops the monitoring func-
tion of the microcomputer.
[0005] An example of a system which includes the
microcomputer and the microcomputer monitoring cir-
cuit is a power window system of a vehicle. In this power
window system, a microcomputer controls a relay or the
like and operates a motor for raising and lowering a door
glass in accordance with a switch operation. At this
time, a microcomputer monitoring circuit monitors an
operating state of the microcomputer in order to prevent
the control of the motor from being disabled due to run-
away or the like of the microcomputer. When it is deter-
mined that the microcomputer does not operate
normally, a restarting signal is output to the microcom-
puter.
[0006] On the other hand, the power window sys-

tem includes a microcomputer control system and an
SW control system (direct control by a switch) so as to
control the motor in accordance with the switch opera-
tion. The motor is usually controlled by the microcom-
puter control system. When the microcomputer enters
the standby mode or it is determined by the operating
state of the microcomputer monitoring circuit that the
operation of the microcomputer fails, the motor is con-
trolled by the SW control system. In this way, the motor
can be controlled even if the microcomputer does not
operate normally.

[0007] By the way, when a microcomputer port or
an input terminal of the microcomputer monitoring cir-
cuit fails, the standby signal may be input to the micro-
computer monitoring circuit by mistake. In this case,
even when the microcomputer becomes abnormal and
the restarting signal is output, since the microcomputer
monitoring circuit detects the standby signal, the micro-
computer monitoring circuit enters the standby mode
and stops monitoring of the microcomputer which is a
fundamental function.
[0008] In order to prevent this, a microcomputer
monitoring circuit has been proposed which, when a
restarting signal is output, does not enter a standby
mode even if a standby signal is detected. This micro-
computer monitoring circuit enters the standby mode
when the microcomputer monitoring circuit detects the
signal entering the standby mode from the time in which
a predetermined signal output from the microcomputer
is not detected to the time in which a signal restarting
the microcomputer is output. As a result, when the
microcomputer becomes abnormal and the predeter-
mined signal is not detected, even if the signal entering
the standby mode is detected, the microcomputer mon-
itoring circuit can output the signal which urges the
restarting of the microcomputer without stopping the
monitoring function.
[0009] However, in this computer monitoring device
(microcomputer monitoring circuit), when the microcom-
puter is restarted or the like in a state in which a wrong
standby signal is detected and the device detects a pre-
determined signal which is output from the microcom-
puter at the time of normal operation thereof, it is
determined that the microcomputer operates normally.
At this time, the computer monitoring device enters the
standby mode since the standby signal is detected.
Thus, there is a drawback in that the monitoring of the
microcomputer is stopped.
[0010] The present invention was developed in light
of the above circumstances, and the object thereof is to
provide a computer monitoring device which does not
enter a standby mode even if a standby signal is input
by mistake.

Disclosure of the Invention

[0011] In order to solve the above-described prob-
lems, the present invention comprising: starting means
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which outputs a starting signal before starting a compu-
ter, the starting means outputting a starting signal to the
computer when a first signal, which is output from the
started computer in a predetermined cycle, is stopped
for a predetermined period of time; start stopping
means which stops an operation of the starting means
when a second signal, which is output from the compu-
ter with a predetermined timing, is input; start operation
determination means which outputs a third signal,
which urges stopping of an operation of the start stop-
ping means, due to inputting of the starting signal, the
start operation determination means stopping output-
ting of the third signal by the first signal which is output
from the computer only when the second signal is not
detected; and operation monitoring means which stops
outputting of the input second signal to the start stop-
ping means when the start operation determination
means outputs the third signal.

[0012] In accordance with the present invention, the
starting means outputs the starting signal after a prede-
termined period of time has passed since the first sig-
nal, which is output from the computer in a
predetermined cycle, is not input. When the second sig-
nal, which is output from the computer at the time of
entering the standby mode, is detected, the start stop-
ping means stops the operation of the starting means.
As a result, since the computer outputs the second sig-
nal when entering the standby mode, even if the compu-
ter which enters the standby mode stops the output of
the first signal, the computer is not started by the start-
ing signal.
[0013] On the other hand, the start operation deter-
mination means outputs the third signal due to the input
of the starting signal and stops the output of the third
signal when the first signal is detected before the sec-
ond signal is detected. Further, the operation monitoring
means outputs the second signal to the start stopping
means due to the detection of the second signal and,
when the third signal is detected, the output of the sec-
ond signal to the start stopping means is stopped.
[0014] In this way, the starting means can be oper-
ated on the basis of the first signal and outputs the start-
ing signal if the computer stops the output of the first
signal. Accordingly, when the computer is started and
the second signal is input by mistake, the computer can
be monitored due to the output of the third signal. When
the first signal is not input, the starting signal for operat-
ing the computer normally can be output.
[0015] Further, in the present invention, when the
start operation determination means detects the first
signal in a state in which the second signal is not
detected, the output of the third signal is stopped. Con-
sequently, the state in which the microcomputer oper-
ates or not can be monitored by the output of the start
operation determination means and the operation mon-
itoring means.
[0016] Namely, when the computer operates nor-
mally, it can be determined that the second and the third

signals are not detected. Further, when only the second
signal output from the operation monitoring means is
detected, it can be determined that the computer enters
the standby mode. When the third signal output from the
start operation determination means is detected, it can
be determined that the computer is restarted.

[0017] Therefore, when the present invention is
applied, for example, to monitor the computer of the
power window system, only when the second signal or
the third signal is not detected, it can be determined that
the computer operates normally. Thus, switching
between the microcomputer control system and the SW
control system may be effected on the basis of this
result of determination.

Brief Description of the Drawings

[0018]

Fig. 1 is a schematic perspective view which shows
the internal structure of a vehicle operator's seat
side door of a present embodiment.
Fig. 2 is a block diagram of a power window system
relating to the present embodiment.
Fig. 3(A) is a logical circuit diagram which shows an
example of a determination circuit and
Figs. 3(B) through 3(D) are timing charts on the
basis of the logical circuit diagram shown in Fig.
3(A).
Fig. 4 is a block diagram which shows an example
of a relay control circuit.
Fig. 5 is a timing chart which shows an operation of
the relay control circuit.
Figs. 6(A) through 6(D) are timing charts which
show operations of a control circuit.

Embodiments

[0019] Fig. 1 shows the internal structure of a vehi-
cle operator's seat side door 12. The inner portion of the
vehicle operator's seat side door 12 includes a motor 14
used in a power window system 10 which is applied to a
present embodiment. A window regulator portion 16 is
connected to this motor 14. In the present embodiment,
the window regulator portion 16 is a so-called wire type
and an intermediate portion of a wire (not shown) is
wound around a rotational plate 14A which is attached
to a drive shaft of the motor 14. Each of the end portions
of this wire is connected to a holding channel 20 which
supports the lower end portion of a door glass 18, and
further, the holding channel 20 is attached to a main
guide 22 so as to be able to move in the vertical direc-
tions.
[0020] In this way, when the motor 14 rotates in the
forward and reverse directions, the holding channel 20
moves along the main guide 22 and the door glass 18
moves in the vertical directions (rises and lowers) along
glass guides 24. The window regulator portion 16 is not
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limited to the wire type and may be an X-arm type, a so-
called motor-driven type in which a motor itself moves
along a rack, or the like.

[0021] When the door glass 18 is raised by the driv-
ing of the motor 14, the peripheral end portion of the
door glass 18 fits with a weather strip (not shown) which
is formed of a rubber and is provided within a frame 12A
of the door 12, and an opening of the door frame 12A is
closed. Further, when the door glass 18 is lowered by
the driving of the motor 14, the opening of the frame
12A which has been closed is opened.
[0022] Fig. 2 shows a control system which drives
the motor 14 of the power window system 10. This con-
trol system comprises a microcomputer 30 and a con-
trol circuit 32. The microcomputer 30 is formed so that
an unillustrated CPU, ROM, RAM, and various types of
interfaces are connected by buses. The control circuit
32 includes a watchdog circuit 34, a determination cir-
cuit 36, an AND circuit 38, and a relay control circuit 40.
A microcomputer monitoring device 28, to which the
present invention is applied, is formed by the watchdog
circuit 34, the determination circuit 36, and the AND cir-
cuit 38.
[0023] An UP switch SWU for raising the door glass
18 and a DOWN switch SWD for lowering the door glass
18 are connected to the microcomputer 30 and the relay
control circuit 40.
[0024] When the microcomputer 30 detects that the
UP switch SWU is turned on, an UP signal is output to
the relay control circuit 40 via an exclusive line 42A. Fur-
ther, when the microcomputer 30 detects that the
DOWN switch SWD is turned on, a DOWN signal is out-
put to the relay control circuit 40 via an exclusive line
42B. When the UP switch SWU is turned on, an SWUP
signal is input to the relay control circuit 40 via a switch
wiring 44A. When the DOWN switch SWD is turned on,
an SWDOWN signal is input to the relay control circuit
40 via a switch wiring 44B.
[0025] In an ordinary operating state, the micro-
computer 30 outputs a signal having predetermined
cycles such as a signal, which has been generated by
synchronizing with, for example, a clock signal or the
like, to the control circuit 32 as a first signal (hereinafter,
"clock signal CK"). This clock signal CK is input to the
watchdog circuit 34 and the determination circuit 36 of
the control circuit 32. The watchdog circuit 34 com-
prises start stopping means and starting means. The
watch dog circuit 34 includes, for example, a timer cir-
cuit which is reset/started by the input of the clock signal
CK and outputs a starting signal (reset signal RS) when
a measuring time of this timer circuit reaches a prede-
termined time and the time is up. This reset signal RS is
input from the control circuit 32 to the microcomputer
30, and the microcomputer 30 is started or restarted by
the input of the reset signal RS.
[0026] Namely, when the clock signal CK is input to
the watchdog circuit 34 at predetermined cycles, the
watchdog circuit 34 does not output the reset signal RS.

When the dock signal CK is not input, the watchdog cir-
cuit 34 outputs the reset signal RS and restarts the
microcomputer 30. The reset signal RS can be switched
from an H-level to an L-level.

[0027] On the other hand, the microcomputer 30
outputs a standby signal st to the control circuit 32 as a
second signal. This standby signal st is input to the
determination circuit 36 and the AND circuit 38, and fur-
ther, a signal which is in accordance with the standby
signal st (standby signal ST) is input from the AND cir-
cuit 38 to the watchdog circuit 34.
[0028] When the microcomputer 30 enters the
standby mode for saving electricity or the like, the micro-
computer 30 outputs the standby signal st. When the
standby signal ST in accordance with the standby signal
st is input from the AND circuit 38, the watchdog circuit
34 enters the standby mode.
[0029] When the watchdog circuit 34 enters the
standby mode, the operation of the timer is stopped. In
this way, even if the microcomputer 30 enters the
standby mode and the output of the clock signal CK is
stopped, the watchdog circuit 34 does not output the
reset signal RS. Namely, when the standby signal ST in
accordance with the standby signal st which is output
from the microcomputer 30 is input, the watchdog circuit
34 enters the standby mode and stops monitoring of the
microcomputer 30. When the standby signal ST in
accordance with the standby signal st is stopped, the
watchdog circuit 34 which has entered the standby
mode resumes monitoring of the microcomputer 30.
[0030] As shown in Fig. 3(A), the determination cir-
cuit 36 which is provided as start operation determina-
tion means of the present invention comprises an
inverter circuit 46, an AND circuit 47, and an RS flip-flop
circuit (RS-FF, hereinafter "FF circuit 48"). The standby
signal st is input to the AND circuit 47 via the inverter cir-
cuit 46 and the clock signal CK is input to the AND cir-
cuit 47. In this way, the AND circuit 47 outputs a set
signal S to the FF circuit 48 in accordance with the clock
signal CK and the standby signal st which is input via
the inverter circuit 46.
[0031] Further, the reset signal RS output from the
watchdog circuit 34 is input to the FF circuit 48 as a
reset signal R. The FF circuit 48 resets an output signal
Q due to the input of the reset signal R. In the present
embodiment, the reset output signal Q is a third signal.
[0032] Namely, as shown in Fig. 3(B), in the deter-
mination circuit 36, the determination signal Q is held at
an H-level by the input of the set signal S. Further, when
the reset signal R is input, the determination signal Q is
reset and held until the next set signal S is input, and is
output as a third signal. Moreover, as shown in Fig.
3(C), in the determination circuit 36, when the reset sig-
nal R is input again, the output signal Q of the FF circuit
48 is reset.
[0033] On the other hand, as shown by a double-
dashed chain line in Fig. 3(C), in the determination cir-
cuit 36, even if the clock signal CK is input, the set signal
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S is not output by the input of the standby signal st. At
this time, the output signal Q is reset by the input of the
reset signal R. When, for example, an unillustrated igni-
tion switch of the vehicle is turned on and a power sup-
ply voltage Vcc is applied, the watchdog circuit 34
outputs the reset signal RS and starts the microcom-
puter 30.

[0034] Consequently, as shown in Fig. 3(D), when
supply of the power supply voltage Vcc is started, the
determination circuit 36 is reset by the reset signal R
output from the watchdog circuit 34. However, when the
standby signal st is detected at this time, the determina-
tion circuit 36 does not output the set signal S even if the
clock signal CK is input. In this way, the output signal Q
of the determination circuit 36 is held in a reset state.
[0035] On the other hand, as shown in Fig. 2, the
output signal Q of the determination circuit 36 and the
standby signal st output from the microcomputer 30 are
input to the AND circuit 38 which is provided as opera-
tion monitoring means of the present invention. When
the microcomputer 30 outputs the standby signal st, this
AND circuit 38 outputs the standby signal st as the
standby signal ST to the watchdog circuit 34 and the
relay control circuit 40 in accordance with the output sig-
nal Q of the determination circuit 36.
[0036] Fig. 3 shows an example of the relay control
circuit 40. This relay control circuit 40 is provided with
four AND circuits 50, 52, 54, and 56. The UP signal out-
put from the microcomputer 40 is input to one input ter-
minal of the AND circuit 50, the SWUP signal of the UP
switch SWU is input to one input terminal of the AND cir-
cuit 52, the DOWN signal output from the microcom-
puter 40 is input to one input terminal of the AND circuit
54, and the SWDOWN signal of the DOWN switch SWD
is input to one input terminal of the AND circuit 56.
[0037] Further, as shown in Fig. 2, the standby sig-
nal ST which is output from the AND circuit 38 and the
output signal Q which is output from the determination
circuit 36 are input to the relay control circuit 40.
[0038] As shown in Fig. 4, the standby signal ST
and the output signal Q are input to an OR circuit 74.
The output signal Q is input to the OR circuit 74 via an
inverter circuit 76 as an inverted signal Q*.
[0039] A signal which is output from the OR circuit
74 is input to the other input terminals of the AND cir-
cuits 52 and 56, and further, the output signal of the OR
circuit 74 is inverted by an inverter circuit 56 and input to
the AND circuits 50 and 54.
[0040] Output terminals of the AND circuits 50 and
52 are connected to input terminals of an OR circuit 60,
and an output terminal of this OR circuit 60 is connected
to the base of a transistor 62. Moreover, output termi-
nals of the AND circuits 54 and 56 are connected to
input terminals of an OR circuit 64, and an output termi-
nal of this OR circuit 64 is connected to the base of a
transistor 66.
[0041] In this way, as shown in Fig. 5, when the
standby signal ST or the signal Q* inverted from the out-

put signal Q is held at an L-level, the signals, which are
output from the OR circuits 60 and 64 by the output of
the AND circuits 50 and 54, drive the transistors 62 and
66. Further, when the standby signal ST or the signal Q*
inverted from the output signal Q is held at an H-level,
the signals, which are output from the OR circuits 60
and 64 by the output of the AND circuits 52 and 56,
drive the transistors 62 and 66. By driving the transis-
tors 62 and 66, the transistor 62 outputs a motor UP sig-
nal and the transistor 66 outputs a motor DOWN signal.

[0042] As shown in Fig. 2, the motor UP signal out-
put from the transistor 62 is input to a relay coil 68A of a
relay 68 and the motor DOWN signal output from the
transistor 66 is input to a relay coil 70A of a relay 70.
[0043] The motor 14 is connected between a com-
mon terminal 68C of the relay 68 and a common termi-
nal 70C of the relay 70. Further, contacts 68B and 70B
are respectively connected to the common terminals
68C and 70C in a state in which the relays 68 and 70
operate and are connected to a plus side terminal 72A
of a battery 72 which supplies electricity for driving the
motor 14. Another contacts 68D and 70D are grounded
in the same way as a minus side terminal 72B of the
battery 72.
[0044] In this way, as the relay coil 68A of the relay
68 is energized by the motor UP signal output from the
relay control circuit 40, the common terminal 68C is
connected to the contact 68B and the motor 14 is driven
in the direction of raising the window glass 18. Further,
as the relay coil 70A of the relay 70 is energized by the
motor DOWN signal output from the relay control circuit
40, the common terminal 70C is connected to the con-
tact 70B and the motor 14 is driven in the direction of
lowering the window glass 18.
[0045] Next, the operation of the present embodi-
ment will be explained.
[0046] When the unillustrated ignition switch of the
vehicle is turned on and the power supply electricity Vcc
is supplied as driving electricity, the power window sys-
tem 10 can be driven. Moreover, the watchdog circuit 34
outputs the reset signal RS by the supplying of the
power supply voltage Vcc. The microcomputer 30 is
started by this reset signal RS. When the starting of the
microcomputer 30 begins, the microcomputer 30 out-
puts the clock signal CK at predetermined cycles. In this
way, the watchdog circuit 34 starts monitoring of the
microcomputer 30.
[0047] On the other hand, in the determination cir-
cuit 36, when the clock signal CK is input, the set signal
S is output and the reset output signal Q is set and held
at an H-level. The output signal Q is output to the AND
circuit 38 as a signal for determining the operating state
of the microcomputer 30 by the determination circuit 36.
Namely, when the microcomputer 30 operates normally,
a predetermined determination signal is output from the
determination circuit 36.
[0048] The output signal Q from the determination
circuit 36 and the standby signal st from the microcom-
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puter 30 are input to the AND circuit 38. When the
microcomputer 30 does not output the standby signal st,
the AND circuit 38 outputs an L-level signal.

[0049] As shown in Fig. 5, when the standby signal
ST is output, in the relay control circuit 40, the AND cir-
cuits 50 and 54 switch the outputs in accordance with
the UP signal and the DOWN signal which are output
from the microcomputer 30 based on the operations of
the UP switch SWU and the DOWN switch SWD. In this
way, the transistors 62 and 66 are driven and the win-
dow glass 18 is raised and lowered.
[0050] As shown in Fig. 6(A), when the standby sig-
nal st is output from the microcomputer 30, the AND cir-
cuit 38 outputs the standby signal ST in accordance
with the standby signal st and the output signal Q of the
determination circuit 36. This standby signal ST is input
to the watchdog circuit 34 and the relay control circuit
40.
[0051] Since the standby signal ST which is in
accordance with the standby signal st output from the
microcomputer 30 is input to the watchdog circuit 34,
the watchdog circuit 34 enters the standby mode. As a
result, electricity to be consumed is cut down.
[0052] Further, as shown in Fig. 5, when the
standby signal ST is input to the relay control circuit 40,
the outputs of the AND circuits 50 and 54, in which the
UP signal and the DOWN signal are input from the
microcomputer 30, are held at L-levels, and the transis-
tors 62 and 66 are driven on the basis of outputs of the
AND circuits 52 and 56.
[0053] As shown in Fig. 6(A), when the watchdog
circuit 34 enters the standby mode, since the monitoring
of the microcomputer 30 is suspended, the watchdog
circuit 34 does not output the reset signal RS which
restarts the microcomputer 30 to the microcomputer 30
even if the clock signal CK is not input from the micro-
computer 30. Moreover, when the output of the standby
signal st is stopped, the standby mode of the watchdog
circuit 34 is terminated, and thereafter, the watchdog
circuit 34 resumes monitoring which is based on the
clock signal CK output from the microcomputer 30.
[0054] On the other hand, as shown in Fig. 6(B),
when the clock signal CK is not input from the micro-
computer 30, the watchdog circuit 34 outputs the reset
signal RS to the microcomputer 30 and urges restarting
of the microcomputer 30. The reset signal RS which is
output from this watchdog circuit 34 is input to the deter-
mination circuit 36 as the reset signal R. When the reset
signal R is input, the determination circuit 36 holds by
switching the output signal Q to an L-level.
[0055] In this way, whether the standby signal st is
input or not, the AND circuit 38 does not output the
standby signal ST. Namely, as shown by a double-
dashed chain line in Fig. 6(B), even if the standby signal
st is input, since the clock signal CK is not input, the out-
put signal Q is held in a reset state (at an L-level).
[0056] The reset output signal Q is also output to
the relay control circuit 40. As shown in Fig. 5, when the

reset output signal Q is input to the relay control circuit
40, the transistors 62 and 66 are driven by the outputs
of the AND circuits 52 and 56 in the same way as the
standby signal ST is input

[0057] In this way, in the microcomputer monitoring
device 28, even if the standby signal st is input by mis-
take, the watchdog circuit 34 outputs the reset signal RS
for restarting the microcomputer 30 without entering the
standby mode and can urge restarting of the microcom-
puter 30. Moreover, since the relay control circuit 40 is
switched so as to directly control the motor 14 on the
basis of the output signal Q of the determination circuit
36 which is input from the microcomputer monitoring
device 28 and in accordance with the operation of the
UP switch SWU and the DOWN switch SWD, an errone-
ous operation does not occur.
[0058] Further, when the standby signal st which is
input by mistake is stopped, the microcomputer moni-
toring device 28 can start monitoring the microcomputer
30 normally.
[0059] In a state in which the standby signal st is
input to the microcomputer monitoring device 28, the
microcomputer 30 may be restarted due to the input of
the power supply voltage Vcc or the like. Figs. 6(C) and
6(D) show examples in which the microcomputer moni-
toring device 28 detects the standby signal st when the
power supply Vcc is input.
[0060] As the power supply voltage Vcc is applied,
the watchdog circuit 34 outputs the reset signal RS and
urges starting of the microcomputer 30. In this way, the
output signal Q of the determination circuit 36 is reset
Thereafter, as shown in Fig. 6(C), even if the clock sig-
nal CK is input from the microcomputer 30 to the deter-
mination circuit 36, since the set signal S is output to the
FF circuit 48 due to the input of the standby signal st,
the output signal Q is held in a reset state.
[0061] Further, as shown in Fig. 6(D), the watchdog
circuit 34 outputs the reset signal RS and continuously
outputs the reset signal RS unless the clock signal CK
is input from the microcomputer 30.
[0062] On the other hand, as shown in Figs. 6(C)
and 6(D), because the reset output signal Q is input to
the AND circuit 38, even if the standby signal st is input
thereto, the standby signal ST is not output. As a result,
the watchdog circuit 34 does not enter the standby
mode and continuously monitors the microcomputer 30.
[0063] In this way, for example, when the clock sig-
nal CK is stopped, the reset signal RS is output. There-
after, when the clock signal CK is output from the
started microcomputer 30, the microcomputer 30 stops
the output of the reset signal RS and is continuously
monitored.
[0064] Thus, in the microcomputer monitoring
device 28 applied to the present embodiment, even if
the standby signal st is input when the microcomputer
30 is started, the microcomputer monitoring device 28
does not enter the standby mode and can continuously
monitor the microcomputer 30. Further, because the
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microcomputer monitoring device 28 receives the
standby signal st and enters the standby mode only
when the microcomputer 30 operates normally, it can be
prevented that, when the microcomputer 30 does not
operate normally, the watchdog circuit 34 enters the
standby mode by the standby signal st which is input by
mistake and that the microcomputer 30 cannot be mon-
itored(restarted).

[0065] The above-described present embodiment
shows an example to which the present invention is
applied and the structure and the application of the
present invention are not limited to the same. In the
present embodiment, an example is described of a case
in which the power window system 10 of the vehicle is
provided at the vehicle operator's seat side door 12.
However, the present invention is not limited to this and
may be applied, in various types of control systems
using a computer, to a computer monitoring device in
which a computer is monitored and stopped being mon-
itored on the basis of a first signal which is output from
the computer in a predetermined cycle in accordance
with a clock signal or the like and a second signal which
is output from the computer with a predetermined tim-
ing.
[0066] As described above, in the present inven-
tion, even if the second signal is input by mistake, start
stopping means operates so as to not disable the mon-
itoring of the computer. As a result, a superior effect is
achieved in that the computer can be reliably monitored
even if the computer is started in a state in which the
second signal is input.

Claims

1. A computer monitoring device, comprising:

starting means which outputs a starting signal
before starting a computer, said starting means
outputting a starting signal to the computer
when a first signal, which is output from the
started computer in a predetermined cycle, is
stopped for a predetermined period of time;
start stopping means which stops an operation
of said starting means when a second signal,
which is output from the computer with a prede-
termined timing, is input;
start operation determination means which out-
puts a third signal, which urges stopping of an
operation of said start stopping means, due to
inputting of the starting signal, said start opera-
tion determination means stopping outputting
of the third signal by the first signal which is
output from the computer only when the sec-
ond signal is not detected; and
operation monitoring means which stops out-
putting of the input second signal to said start
stopping means when said start operation
determination means outputs the third signal.
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