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Description

[0001] The present invention relates to a tire pressure
detection side receiving circuit provided in a tire pressure
detector which is mounted on a wheel for detecting tire
pressure, the tire pressure detection side receiving circuit
receiving a radio signal from a vehicle body, and a tire
monitor system provided with the tire pressure detection
side receiving circuit.
[0002] Conventional tire monitor systems generally
comprise a tire monitor device mounted on a body of a
vehicle such as automobile and tire pressure detectors
mounted on wheels of the vehicle respectively. The tire
monitor systems are configured so that information about
tire pressure is communicated by radio between each
wheel and the vehicle body. JP-A-2005-119370 disclos-
es one of the conventional tire monitor systems.
[0003] In one of communication methods, a tire mon-
itor device at the vehicle body side delivers a predeter-
mined command by radio. In reply to the command, each
tire pressure detector transmits information about results
of detection of tire pressure over the radio.
[0004] A temperature of the tire considerably changes
depending upon traveling conditions. The temperature
changes of the tire changes the capacitance of a capac-
itor composing the tire pressure detector. The changes
in the capacitance further change a resonance frequency
of an antenna resonance circuit including the capacitor.
As a result, there is a possibility that a radio signal trans-
mitted from the vehicle body side cannot be received by
the tire pressure detectors.
[0005] Document US 2006/0079190 A1 discloses a
data communication system with an optimal function and
including a plurality of sensor initiators, each of which
having first and second antennas. A communication con-
trol module and a plurality of sensor communication mod-
ules are provided. The communication control module is
connected with the plurality of sensor initiators through
a LAN and is configured to control the plurality of sensor
initiators such that a first electromagnetic wave signal for
a command data signal is transmitted through the first
antennas.
Each of the plurality of sensor communication modules
includes at least a sensor and third and fourth antennas.
A sensor communication module is configured to receive
the first electromagnetic wave signal for the command
data signal by a resonance antenna as the third antenna
to generate a reception voltage signal, to adjust a damp-
ing time of the reception voltage signal and to transmit a
measurement data signal obtained from the sensor to
the communication control module from the fourth anten-
na by a second electromagnetic wave signal through the
second antenna in response to the command data signal
obtained from the reception voltage signal.
[0006] US 2005/150286 A1 refers to a transducer em-
ploying wireless transmissions for sending and receiving
signals. The transducer has an antenna for receiving
transmitted signals. The antenna is coupled to a rectifier

circuit. The rectifier circuit is operative to provide a DC
voltage in response to the received transmitted signals.
This DC voltage is applied to a piezoresistive array via
a , switching arrangement coupled between the array
and the rectifier circuit. This document forms the pream-
ble of claim 1.
[0007] An object of the present invention is to provide
a tire pressure detection side receiving circuit which can
stably receive the radio signal from the vehicle body side
and a tire monitor system employing the receiving circuit.
[0008] The present invention provides a tire pressure
detection side receiving circuit provided in a tire pressure
detector mounted on a wheel for detecting tire pressure
and transmitting a result of detection to a body of a vehicle
by radio, the receiving circuit receiving a radio signal from
the vehicle body, characterized by an antenna resonance
circuit having an antenna, a capacitor and a coil with ter-
minals, a capacitance changing circuit for changing a ca-
pacitance of the capacitor of the antenna resonance cir-
cuit, an oscillation circuit capable of imparting a test wave
to the antenna resonance circuit, a resonance level de-
tector capable of detecting a resonance level of the an-
tenna resonance circuit, a memory storing data of preset
reference frequency, a resonance frequency detector
changing a frequency of the test wave to be imparted to
the antenna resonance circuit while the capacitor of the
antenna resonance circuit is maintained at a constant
value, thereby detecting, as a measured resonance fre-
quency, a frequency in a case where an amplitude level
of the test wave has reached a peak, and a tuning control
controlling the capacitance changing circuit and chang-
ing the capacitance of the capacitor of the antenna res-
onance circuit so that the measured resonance frequen-
cy is approximated to the reference frequency.
[0009] The above-described tire pressure detection
side receiving circuit is provided in the tire pressure de-
tector and receives a radio signal from the vehicle body
at the wheel side. For the purpose of improving the re-
ceiving performance, the tire pressure detection side re-
ceiving circuit carries out automatic tuning of the antenna
resonance circuit at a predetermined time. More specif-
ically, the oscillation circuit changes the frequency of the
test wave imparted to the antenna resonance circuit, de-
tecting, as the measured resonance frequency, the fre-
quency in the case where the amplitude level of the test
wave has reached the peak. The capacitor capacitance
of the antenna resonance circuit is changed so that the
measured resonance frequency is approximated to the
reference frequency. Consequently, the antenna reso-
nance circuit can be maintained at a high resonance level
even when the temperature changes result in changes
in the capacitor capacitance. Accordingly, the radio sig-
nal from the vehicle body can stably be received at the
wheel side.
[0010] In one preferred embodiment, the capacitance
changing circuit comprises a plurality of capacitor switch-
ing circuits each of which includes a capacitor and a
switch element series connected to each other and is
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parallel connected between both terminals of the coil. In
this case, when the capacitor capacitance of the antenna
resonance circuit is changed, one of the capacitor switch-
ing circuits is selected. The switch element can be turned
on and off to change a combination of the capacitor
switching circuit which is rendered conductive and the
capacitor switching circuit which is not rendered conduc-
tive.
[0011] In this case, an optimum on-off combination of
the switch elements may be determined by trial and error.
Alternatively, the tuning control performs an operation to
obtain a compensated capacitor capacitance Cy based
on an equation, Cy=Cx· (fj/fp)2, where fp is the reference
frequency, fj is the measured resonance frequency and
Cx is the capacitance of the capacitor at a time of detec-
tion of the measured resonance frequency. The optimum
on-off combination of the switch elements may be deter-
mined based on the compensated capacitor capacitance
Cy. Thus, when the optimum on-off combination of the
switch elements is determined by the operation, the
number of on-off operations of the switch element is re-
duced, whereupon production of noise can be sup-
pressed.
[0012] Furthermore, the automatic tuning may be car-
ried out every time a predetermined time lapses, or the
tire pressure detector may be provided with a tempera-
ture sensor so that the automatic tuning is carried out
when an amount of change in the temperature exceeds
a predetermined value. Furthermore, the automatic tun-
ing may be carried out every time the tire pressure de-
tector performs radio transmission at a predetermined
plurality of times.
[0013] Additionally, in the tire monitor system of the
invention, the tire monitor device mounted on the vehicle
body transmits a signal to the tire pressure detector
mounted on the wheel, by radio. The tire pressure de-
tector which has received the signal transmits the result
of detection of tire pressure to the tire monitor device in
reply to the signal by radio. Consequently, the presence
or absence of abnormality in the detection result of tire
pressure can be monitored at the vehicle body side.
[0014] The invention will be described, merely by way
of example, with reference to the accompanying draw-
ings, in which:

FIG. 1 is a conceptual diagram of a tire monitor sys-
tem in accordance with one embodiment of the
present invention;
FIG. 2 is a sectional view of a wheel and a tire pres-
sure detector;
FIG. 3 is a block diagram showing an electrical ar-
rangement of the tire monitor system;
FIG. 4 is an electrical circuit diagram of a tire pres-
sure detection side receiving circuit;
FIG. 5 is a flowchart showing an automatic tuning
processing program;
FIG. 6 is a flowchart showing a resonance frequency
detecting process;

FIG. 7 is a flowchart showing a capacitor capacitance
compensating process;
FIG. 8 is a flowchart showing a main program; and
FIG. 9 is a flowchart showing a command determin-
ing process.

[0015] One embodiment of the present invention will
be described with reference to the accompanying draw-
ings. Referring to FIG. 1, a tire monitor system 10 of the
embodiment comprises, for example, four tire pressure
detectors 30 mounted on respective wheels 13 of a ve-
hicle 11 and a single tire monitor device 50 provided in
a vehicle body 12. Only one of the wheels 13 is shown
in FIG. 1. The tire monitor device 50 is disposed, for ex-
ample, in the rear of a dashboard (not shown) mounted
on the vehicle body 12 and is connected to and activated
by a vehicle battery (not shown). The tire monitor device
50 includes a control circuit 51, a low-frequency (LF)
transmission circuit 52, a radio-frequency (RF) receiving
circuit 67, an input key circuit 68, a memory 53, a display
circuit 69 and a display 70 as shown in FIG. 3. The LF
transmission circuit 52 and the RF receiving circuit 67
are provided with respective antennas 42 and 43.
[0016] The LF transmission circuit 52 delivers a radio
signal, and each tire pressure detector 30 transmits re-
sults of detection of a pressure and temperature of a tire
by radio in reply to the signal. The RF receiving circuit
67 receives the results of detection. Furthermore, the
control circuit 51 of the tire monitor device 50 determines
whether the tire pressure and tire temperature are unu-
sual, thereby driving the display circuit 69 so that warning
or the like is displayed on the display 70 if necessary.
The LF transmission circuit 52 carries out an amplitude
shift keying (ASK) modulation based on, for example, a
digital baseband signal. More specifically, the LF trans-
mission circuit 52 includes an oscillation circuit (not
shown) which delivers a carrier wave with a predeter-
mined frequency. The LF transmission circuit 52 delivers
the carrier wave as radio wave when a binary digital base-
band signal from the control circuit 51 is at the level of
"1." When the digital baseband signal is at the level of
"0," the delivery of radio wave is stopped.
[0017] On the other hand, the tire pressure detector
30 is mounted on each wheel 13 as shown in FIG. 2.
More specifically, each wheel 13 comprises a tire wheel
14 having a rim 14A and a tubeless tire 15 fitted with the
rim 14A. The rim 14A is formed with a valve mounting
hole 14C through which a tire valve 16 is fixed. The tire
valve 16 includes a cylindrical valve stem 16A having
both open ends and a valve core 17 disposed in the valve
stem 16A and having a check-valve structure. The tire
valve 16 has a distal end protruding to an inner circum-
ferential surface side of the rim 14A. On the other hand,
the tire valve 16 has a proximal end protruding to an outer
circumferential surface side of the rim 14A and disposed
in the tire 15. The tire valve 16 has an outer surface
formed with a male thread 16B. A cap 18 is in threaded
engagement with a distal end of the male thread 16B.
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The tire pressure detector 30 mounted on each wheel 13
is fixed to the proximal end of the tire valve 16.
[0018] The tire pressure detector 30 comprises a case
37 fixed to the tire valve 16. A circuit board 38, a button
cell 39 and the like are accommodated in the case 37.
On the circuit board 38 are mounted a control circuit 31,
a low-frequency (LF) receiving circuit 32, a radio frequen-
cy (RF) transmission circuit 33, a memory 34, a pressure
sensor 35 and a temperature sensor 36 as shown in FIG.
3. The LF receiving circuit 32 and the RF transmission
circuit 33 are provided with respective antennas 40 and
41.
[0019] The memory 34 stores various programs, iden-
tification data set for every tire pressure detector 30 and
data of a reference frequency used in an automatic tuning
as will be described later. In the embodiment, the refer-
ence frequency is set at the same value as the frequency
of the carrier wave used when the tire monitor device 50
performs the radio transmission, for example.
[0020] A tire pressure detection side receiving circuit
80 of the invention comprises the LF receiving circuit 32,
the control circuit 31 and the memory 34 in each tire pres-
sure detector 30. FIG. 4 shows in detail an electrical ar-
rangement of the tire pressure detection side receiving
circuit 80. An antenna resonance circuit 81 provided in
the LF receiving circuit 32 includes a plurality of capacitor
switching circuits 82 parallel-connected between both
terminals of a coil L1. Furthermore, a coil L2 of the an-
tenna 40 is connectable to the coil L1 by electromagnetic
induction. The coil L1 may be used as an antenna instead
of the above-described antenna 40. In this case, a core
may or may not be provided for the coil L1.
[0021] Each capacitor switching circuit 82 is a series
circuit of a capacitor C1 (C2, C3, ...) and a switch element
SW1 (SW2, SW3, ...). Each capacitor switching circuit
82 is conductively connected to the coil L1 in any com-
bination according to on-off state of the switch element
SW1 (SW2, SW3, ...). As a result, the capacitance of the
capacitor of the antenna resonance circuit 81 is changed
such that the resonance frequency of the antenna reso-
nance circuit 81 can be changed.
[0022] One of common nodes of the capacitor switch-
ing circuits 82 is connected to the ground (GND). A po-
tential difference between the other common node of the
capacitor switching circuits 82 and the GND is adapted
to be detected by a voltage detecting circuit 83 (corre-
sponding to a resonance level detector in the invention).
Furthermore, the result of detection of the voltage detect-
ing circuit 83 is supplied through an analog-to-digital
(A/D) converter 84 to the control circuit 31.
[0023] An oscillation circuit 85 is connected via a
switch element SW11 to the antenna resonance circuit
81. More specifically, a switch element SW10 of contact
b is provided between one terminal of the coil L1 and one
common node of the capacitor switching circuits 82. The
oscillation circuit 85 is connected between both terminals
of the switch element SW10 together with the switch el-
ement SW11 of contact a. The oscillation circuit 85 can

deliver a test wave while gradually changing the frequen-
cy within a predetermined range.
[0024] The control circuit 31 carries out an automatic
tuning program PG1 stored on the memory 34 to perform
automatic tuning of the antenna resonance circuit 81.
Upon execution of the automatic tuning program PG1,
the switch element SW10 is turned off, while the switch
element SW11 is turned on, as shown in FIG. 5. As a
result, the oscillation circuit 85 is connected to the anten-
na resonance circuit 81 (S1). In this case, the switch el-
ements SW1 to SW4 of the capacitor switching circuits
82 are maintained in a current state for example.
[0025] Subsequently, a resonance frequency detect-
ing process (S2) is carried out. Initial values are set for
a resonance level peak value Emax serving as a variable,
a measured resonance frequency fj and a test frequency
fx (S10), as shown in FIG. 6. The oscillation circuit 85
then imparts the test wave with the test frequency fx to
the antenna resonance circuit 81 (S11). A resonance cur-
rent flows into the antenna resonance circuit 81, whereby
voltage between both terminals of the capacitor switching
circuits 82 is detected as a measured resonance level
Ex by the voltage detecting circuit 83 (S12).
[0026] Next, determination is made as to whether the
measured resonance level Ex is higher than the reso-
nance level peak value Emax (S13). When the measured
resonance level Ex is higher than the resonance level
peak value Emax (S13: YES), the resonance level peak
value Emax is updated to the value of the measured res-
onance level Ex (S14). The measured resonance fre-
quency fj is updated to the value of the test frequency fx.
On the other hand, when the measured resonance level
Ex is not higher than the resonance level peak value
Emax (S13: NO), update is not carried out.
[0027] Subsequently, it is determined whether the test
frequency fx is higher than a preset maximum test fre-
quency fmax (S15). When the test frequency fx is not
higher than the maximum test frequency fmax (S15: NO),
the test frequency fx is increased by a predetermined
value fc (S16) and the above-described steps S11 to S14
are repeated. On the other hand, when the test frequency
fx is higher than the maximum test frequency fmax (S15:
YES), the resonance frequency detection (S2) is ended.
[0028] When the resonance frequency detection (S2)
is thus carried out, the frequency of the test wave impart-
ed to the antenna resonance circuit 81 is changed (swept)
while the capacitor of the circuit 81 is maintained at a
predetermined capacitance. As a result, the measured
resonance frequency fj at the time the amplitude level
has reached a peak thereof can be detected. Thus, when
the resonance frequency detection (S2) is carried out,
the control circuit 31 serves as a resonance frequency
detector in the invention.
[0029] Upon end of the resonance frequency detection
(S2), a capacitor capacitance compensation process
(S3) is carried out as shown in FIG. 5. The control circuit
31 firstly obtains a reference frequency fp from the mem-
ory 34 (S20) as shown in FIG. 7. The control circuit 31
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then obtains a capacitor capacitance Cx of the antenna
resonance circuit 81 from the combination of the current
on and off states of the switch elements SW1 to SW4 of
the capacitor switching circuits 82 (S21). More specifi-
cally, the capacitance Cx is obtained as a sum of capac-
itances of the capacitors C1, C2, ... provided in the ca-
pacitor switching circuits 82 of which the switch elements
are turned on.
[0030] Subsequently, a compensated capacitance Cy
is obtained from the following equation (S22): 

[0031] Next, a predetermined one of the switch ele-
ments SW1 to SW4 of the capacitor switching circuits 82
is turned on in order that an actual capacitor capacitance
of the antenna resonance circuit 81 may be most approx-
imated to the compensated capacitance Cy, whereas the
other switch elements are turned off. More specifically,
the memory 34 stores a data table of a plurality of rep-
resentative values of the compensated capacitance Cy
and combinations of the switch elements SW1, SW2, ...
which are most suitable for approximating the actual ca-
pacitance of the antenna resonance circuit 81 to the rep-
resentative value. The control circuit 31 executes an op-
eration to obtain an optimum combination of the on-state
and off-state switch elements from the data table, based
on the compensated capacitance Cy (S23). The switch
elements are turned on or off according to an on-off com-
bination of the switch elements determined from the data
table (S24), whereupon the capacitance compensating
process (S3) is ended.
[0032] When the capacitance compensating process
(S3) is thus carried out, on-off control of the switch ele-
ments SW1 to SW4 is performed so that the measured
resonance frequency fj is approximated to the reference
frequency fp. As a result, the capacitor capacitance of
the antenna resonance circuit 81 is changed. Thus, when
the capacitance compensating process (S3) is carried
out, the control circuit 31 serves as a tuning control of
the invention.
[0033] When the capacitance compensating process
(S3) is ended, the switch element SW10 is turned on,
whereas the switch element SW11 is turned off, as shown
in FIG. 5. As a result, the oscillation circuit 85 is separated
from the antenna resonance circuit 81 (S4), whereupon
the automatic tuning program PG1 is ended. As the result
of execution of the program PG1, the resonance frequen-
cy of the antenna resonance circuit 81 is normally tuned
to a value approximate to the reference frequency fp.
[0034] The operation of the tire monitor system will now
be described together with the description of a main pro-
gram PG2 each tire pressure detector 30 executes. The
tire pressure detectors 30 are de-energized while an ig-
nition key switch (not shown) of the vehicle 11 is off. When
the ignition key switch is turned on, the tire monitor device

50 delivers a radio signal to each tire pressure detector
30 of each tire wheel 13.
[0035] Each tire pressure detector 30 executes the au-
tomatic tuning program PG1 when having received the
radio signal from the tire monitor device 50. Thereafter,
each tire pressure detector 30 repeatedly executes the
main program PG2 stored on Memoroy 34 at predeter-
mined intervals (20 sec, for example). Upon execution
of the main program PG2, as shown in FIG. 8, it is de-
termined whether a transmission trigger is turned on
(S30). The transmission trigger is turned on when the
main program PG2 is initially executed or when a prede-
termined time (one minutes, for example) elapses after
each tire pressure detector 30 has last transmitted by
radio the results of detection by the pressure sensor 35
and the temperature sensor 36. The transmission trigger
is turned off otherwise. When the transmission trigger is
on (S30: YES), an internal pressure and temperature of
the tire are detected by the pressure sensor 35 and the
temperature sensor 36 (S31). The results of detection
are transmitted by the RF transmission circuit 33 by radio
(S32). Thereafter, it is determined whether a tuning trig-
ger is on (S33).
[0036] On the other hand, when the transmission trig-
ger is off (S30: NO), neither detection of tire pressure
and tire temperature nor radio transmission of the results
is carried out. It is determined whether the tuning trigger
is on (S33). The tuning trigger is turned on when the
detection of tire pressure and temperature has been
counted the predetermined number of times, for exam-
ple, four times after the last radio transmission by each
tire pressure detector 30. The tuning trigger is turned off
otherwise.
[0037] When the tuning trigger is on (S33: YES), the
program PG1 is executed so that the automatic tuning is
carried out (S34). When the tuning trigger is off (S33:
NO), the automatic tuning is not carried out. More spe-
cifically, when the process is carried out for determining
whether the tuning trigger is on (S33), the control circuit
31 serves as a tuning determiner in the invention.
[0038] Subsequently, the control circuit 31 determines
whether each tire pressure detector 30 has received a
radio signal from the tire monitor device 50 (S35). When
each tire pressure detector 30 has received a radio signal
(S35: YES), a command determining process (S36) is
carried out and then, the main program PG2 is ended.
When each tire pressure detector 30 has not received a
radio signal (S35: NO), the main program PG2 is ended
without execution of the command determining process
(S36).
[0039] Upon execution of the command determining
process (S36), as shown in FIG. 9, it is determined wheth-
er a command contained in a radio signal delivered from
the tire monitor device 50 is a command A, a command
B or a command other than A and B (S40 and S41). When
the radio signal contains the command A (S40: YES),
each tire pressure detector 30 checks break of wire or
disconnection of a circuit thereof, delivering a result of
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check, as transmission pattern A (S42) for example. Fur-
thermore, when the radio signal contains the command
B (S40: NO; and S41: YES), each tire pressure detector
30 detects an amount of remaining electric energy of the
button cell 39, delivering a result of detection, as trans-
mission pattern B (S43) for example. Additionally, when
the radio signal contains neither command A nor B (S40:
NO; and S41: NO), the results of detection by the pres-
sure sensor 35 and the temperature sensor 36 are con-
tinuously transmitted at a plurality of times, as transmis-
sion pattern C (S44) for example.
[0040] Each tire pressure detector 30 is under the in-
fluence of heat when the corresponding tire 15 generates
heat during drive of the vehicle. However, the tire pres-
sure detection side receiving circuit 80 provided in each
tire pressure detector 30 of this embodiment carries out
the automatic tuning program PG1 at the predetermined
time as described above, thereby automatically tuning
the antenna resonance circuit 81. More specifically, the
frequency of the test wave imparted to the antenna res-
onance circuit 81 by the oscillation circuit 85 is changed
(swept). As a result, the frequency at the time the ampli-
tude level has reached a peak thereof can be detected
as the measured resonance frequency, and the capacitor
capacitance of the antenna resonance circuit 81 is
changed so that the measured resonance frequency fj is
approximated to the reference frequency fp. Conse-
quently, the antenna resonance circuit 81 can be main-
tained at a high resonance level even when the temper-
ature changes result in changes in the capacitor capac-
itance. Accordingly, the radio signal from the vehicle body
12 can stably be received at the wheel 13 side. Further-
more, the tire monitor device 50 at the vehicle body 12
side can obtain accurate information from each tire pres-
sure detector 30 in reply to radio signal delivered by the
tire monitor device 50 and accordingly, failure of each
tire 15 can be monitored at the vehicle body 12 side.
[0041] The invention should not be limited to the fore-
going embodiment. The technical scope of the invention
encompasses the following embodiments. Furthermore,
the invention can be modified into various forms without
departing from the gist thereof.

(1) The automatic tuning is carried out every prede-
termined plurality number of times each tire pressure
detector 30 performs radio transmission in the fore-
going embodiment. However, for example, the au-
tomatic tuning may be carried out every predeter-
mined period of time elapses. Additionally, a tem-
perature sensor may be provided on each tire pres-
sure detector 30 and the automatic tuning may be
carried out when an amount of change in the tem-
perature exceeds a predetermined value.
(2) In order that the measured resonance frequency
may be approximated to the reference frequency fp,
an optimum combination of on-state and off-state
switch elements is determined by operation. The op-
timum combination may be determined by trial and

error, instead. However, when the tire monitor sys-
tem is configured as described above in the forego-
ing embodiment, the number of times at which each
switch element is switched on and off is reduced,
and accordingly, production of noise can be sup-
pressed.
(3) The reference frequency fp is set so as to be
equal to the frequency of the carrier wave employed
for radio transmission by the tire monitor device 50
in the foregoing embodiment. However, the refer-
ence frequency fp may or may not be equal to the
frequency of the carrier wave.
(4) In the foregoing embodiment, the capacitor
switching circuits 82 are provided as the capacitor
changing circuit in the invention. Variable capaci-
tance diodes each of which can change capacitance
in an analogue manner may be provided, instead of
the capacitor switching circuits 82.
(5) The detection level of the above-described volt-
age detecting circuit 83 differs among components
of the antenna resonance circuit 81. In view of this
problem, resistance switching circuits which are sim-
ilar to the capacitor switching circuits 82 may be pro-
vided in parallel. Consequently, since the Q factor
of the antenna resonance circuit 81 is changeable,
generated voltage can be controlled, whereupon
variations in the sensitivity can be suppressed.

Claims

1. A tire pressure detection side receiving circuit (80)
provided in a tire pressure detector (30) mounted on
a wheel (13) for detecting tire pressure and trans-
mitting a result of detection to a body (12) of a vehicle
by radio, the receiving circuit (80) receiving a radio
signal from the vehicle body (12),
wherein the tire pressure detection side receiving
circuit (20) comprises

an antenna resonance circuit (81) having an an-
tenna (40), a capacitor (C1 to C4) and a coil
(L1) ; and
a capacitance changing circuit (82) for changing
a capacitance of the capacitor of the antenna
resonance circuit (81);
characterized in that the receiving circuit (80)
further comprises

an oscillation circuit (85) capable of impart-
ing a test wave to the antenna resonance
circuit (81);
a resonance level detector (83) capable of
detecting a resonance level of the antenna
resonance circuit (81);
a memory (34) storing data of preset refer-
ence frequency;
a resonance frequency detector (S2, 31)
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changing a frequency of the test wave to be
imparted to the antenna resonance circuit
(81) while the capacitor of the antenna res-
onance circuit (81) is maintained at a con-
stant value, thereby detecting, as a meas-
ured resonance frequency, a frequency in
a case where an amplitude level of the test
wave has reached a peak; and
a tuning control (S3, 31) controlling the ca-
pacitance changing circuit (82) so that the
measured resonance frequency is approx-
imated to the reference frequency, thereby
changing the capacitance of the capacitor
of the antenna resonance circuit (81).

2. The receiving circuit according to claim 1,
characterized in that the capacitance changing cir-
cuit (82) comprises a plurality of capacitor switching
circuits (82) each of which includes a capacitor (C1
to C4) and a switch element (SW1 to SW4) series
connected to each other and is parallel connected
between both terminals of the coil (L1).

3. The receiving circuit according to claim 2,
characterized in that the tuning control (S3, 31)
performs an operation to obtain a compensated ca-
pacitor capacitance Cy based on an equation,
Cy=Cx· (fj/fp)2, where fp is the reference frequency,
fj is the measured resonance frequency and Cx is
the capacitance of the capacitor at a time of detection
of the measured resonance frequency, the tuning
control further carrying out on-off control of the switch
element (SW1 to SW4) of each capacitor switching
circuit(82) so that the capacitor capacitance of the
antenna resonance circuit (81) is approximated to
the compensated capacitor capacitance.

4. The receiving circuit according to any one of claims
1 to 3, further characterized by a tuning determiner
(S33, 31) actuating the resonance frequency detec-
tor (S2, 31) and the tuning control (S3, 31) every
predetermined plurality number of times the tire pres-
sure detector (30) performs radio transmission.

5. A tire monitor system (10) characterized by the tire
pressure detector (30) having the tire pressure de-
tection side receiving circuit (80) according to any
one of claims 1 to 4 and a tire monitor device (50)
mounted on the vehicle body (12) carrying out a radio
communication with the tire pressure detector (30).

Patentansprüche

1. Empfangsschaltung (80) für die reifenseitige Druc-
kerfassung, die in einem Reifendruckerfasser (30)
vorgesehen ist, der auf einem Rad (13) montiert ist,
zum Erfassen eines Reifendrucks und Übermitteln

eines Ergebnisses einer Erfassung an eine Karos-
serie (12) eines Fahrzeugs durch Funk, wobei die
Empfangsschaltung (80) ein Funksignal von dem
Fahrzeug der Fahrzeugkarosserie (12) empfängt,
wobei die Empfangsschaltung (80) für die reifensei-
tige Druckerfassung enthält:

einen Antennenresonanzkreis (81), der eine An-
tenne (40), einen Kondensator (C1 bis C4) und
eine Spule (L1) aufweist; und
einen Kapazitätsänderungskreis (82) zum Än-
dern einer Kapazität des Kondensators des An-
tennenresonanzkreises (81);

dadurch gekennzeichnet, dass die Empfangs-
schaltung (80) weiter enthält:

einen Oszillationskreis (85), der auf den Anten-
nenresonanzkreis (81) eine Testwelle auf brin-
gen kann;
einen Resonanzniveauerfasser (83), der ein Re-
sonanzniveau des Antennenresonanzkreises
(81) erfassen kann;
einen Speicher (34), der Daten einer voreinge-
stellten Referenzfrequenz speichert;
einen Resonanzfrequenzerfasser (S2, 31), der
eine Frequenz der Testwelle, die auf den Anten-
nenresonanzkreis (81) aufzubringen ist, ändert,
während der Kondensator des Antennenreso-
nanzkreises (81) auf einem konstanten Wert ge-
halten wird, wobei, als eine gemessene Reso-
nanzfrequenz, eine Frequenz in einem Fall er-
fasst wird, in dem ein Amplitudenniveau der
Testwelle eine Spitze erreicht hat; und
eine Abstimmungssteuerung (S2, 31), die den
Kapazitätsänderungskreis (82) so steuert, dass
die gemessene Resonanzfrequenz zu der Re-
ferenzfrequenz angenähert wird, wobei die Ka-
pazität des Kondensators des Antennenreso-
nanzkreises (81) geändert wird.

2. Empfangsschaltung nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Kapazitätsänderungskreis
(82) eine Mehrzahl von Kondensatorschaltkreisen
(82) enthält, von denen jeder einen Kondensator (C1
bis C4) und ein Schaltelement (SW1 bis SW4), die
in Serie miteinander verbunden sind, enthält und
parallel zwischen beiden Anschlüssen der Spule
(L1) angeschlossen ist.

3. Empfangsschaltung nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Abstimmungssteuerung
(S3, 31) einen Vorgang zum Erhalten einer kompen-
sierten Kondensatorkapazität Cy basierend auf ei-
ner Gleichung, Cy=Cx·(fj/fp)2, wobei fp die Referenz-
frequenz, fj die gemessene Resonanzfrequenz und
Cx die Kapazität des Kondensators zum Zeitpunkt
der Erfassung der gemessenen Resonanzfrequenz
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ist, durchführt, wobei die Abstimmungssteuerung
weiter eine on-off Steuerung des Schaltelements
(SW1 bis SW4) von jedem Kondensatorschaltkreis
(82) ausführt, so dass die Kondensatorkapazität des
Antennenresonanzkreises (81) an die kompensierte
Kondensatorkapazität angenähert wird.

4. Empfangsschaltung nach einem der Ansprüche 1
bis 3, weiter gekennzeichnet durch ein Abstim-
mungsbestimmungselement (S33, 31), das den Re-
sonanzfrequenzerfasser (S2, 31) und die Abstim-
mungssteuerung (S3, 31) betätigt, bei jeder vorge-
gebenen Mehrzahl von Zeiten, zu denen der Reifen-
druckerfasser (30) eine Funkübertragung durch-
führt.

5. Reifenüberwachungssystem (10), gekennzeichnet
durch den Reifendruckerfasser (30), der die Emp-
fangsschaltung (80) für die reifenseitige Druckerfas-
sung nach einem der Ansprüche 1 bis 4 aufweist,
und eine Reifenüberwachungseinrichtung (50), die
auf der Fahrzeugkarosserie (12) montiert ist, die eine
Funkverbindung mit dem Reifendruckerfasser (30)
durchführt.

Revendications

1. Circuit de réception côté détection de pression de
pneu (80) disposé dans un appareil de détection de
pression de pneu (30) monté sur une roue (13) pour
détecter la pression de pneu et transmettre un ré-
sultat de détection à un châssis (12) d’un véhicule
par radio, le circuit de réception (80) recevant un
signal radio provenant du châssis de véhicule (12),
le circuit de réception côté détection de pression de
pneu (80) comprenant

- un circuit de résonance d’antenne (81) ayant
une antenne (40), un condensateur (C1 à C4)
et une bobine (L1) ; et
- un circuit de changement de capacité (82) pour
changer une capacité du condensateur du cir-
cuit de résonance d’antenne (81) ;

caractérisé par le fait que le circuit de réception
(80) comprend en outre

- un circuit d’oscillation (85) capable de commu-
niquer une onde d’essai au circuit de résonance
d’antenne (81) ;
- un détecteur de niveau de résonance (83) ca-
pable de détecter un niveau de résonance du
circuit de résonance d’antenne (81) ;
- une mémoire (34) stockant des données d’une
fréquence de référence prédéfinie ;
- un détecteur de fréquence de résonance (S2,
31) changeant une fréquence de l’onde d’essai

devant être communiquée au circuit de résonan-
ce d’antenne (81) alors que le condensateur du
circuit de résonance d’antenne (81) est mainte-
nu à une valeur constante, détectant ainsi, com-
me fréquence de résonance mesurée, une fré-
quence dans le cas où un niveau d’amplitude
de l’onde d’essai a atteint un pic ; et
- une commande d’accord (S3, 31) commandant
le circuit de changement de capacité (82) de tel-
le sorte que la fréquence de résonance mesurée
s’approche de la fréquence de référence, chan-
geant ainsi la capacité du condensateur du cir-
cuit de résonance d’antenne (81).

2. Circuit de réception selon la revendication 1, carac-
térisé par le fait que le circuit de changement de
capacité (82) comprend une pluralité de circuits de
commutation à condensateur (82) comprenant cha-
cun un condensateur (C1 à C4) et un élément de
commutation (SW1 à SW4) connectés en série les
uns aux autres et étant chacun connecté en parallèle
entre les deux bornes de la bobine (L1) .

3. Circuit de réception selon la revendication 2, carac-
térisé par le fait que la commande d’accord (S3,
31) réalise une opération pour obtenir une capacité
de condensateur compensée Cy sur la base d’une
équation, Cy=Cx·(fj/fp)2, fp étant la fréquence de ré-
férence, fj étant la fréquence de résonance mesurée
et Cx étant la capacité du condensateur lors d’un
temps de détection de la fréquence de résonance
mesurée, la commande d’accord effectuant en outre
une commande marche-arrêt de l’élément de com-
mutation (SW1 à SW4) de chaque circuit de com-
mutation à condensateur (82) de telle sorte que la
capacité de condensateur du circuit de résonance
d’antenne (81) s’approche de la capacité de conden-
sateur compensée.

4. Circuit de réception selon l’une quelconque des re-
vendications 1 à 3, caractérisé en outre par un
dispositif de détermination d’accord (S33, 31) action-
nant le détecteur de fréquence de résonance (S2,
31) et la commande d’accord (S3, 31) à chacune
d’une pluralité déterminée de fois que l’appareil de
détection de pression de pneu (30) effectue une
transmission par radio.

5. Système de surveillance de pneu (10)
caractérisé par le fait que l’appareil de détection
de pression de pneu (30) comporte le circuit de ré-
ception côté détection de pression de pneu (80) tel
que défini à l’une quelconque des revendications 1
à 4 et un dispositif de surveillance de pneu (50) mon-
té sur le châssis de véhicule (12) effectuant une com-
munication par radio avec l’appareil de détection de
pression de pneu (30).
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