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COMPARISON BETWEEN EXHIBIT 1005 AND PROPOSED EXHIBI T 1010

EXHIBIT 1005 Matsui Machine
Translation (4/3/24)

EXIBIT 1010 (Proposed) Matsui Ng
Translation (8/30/24)

[0001] The present invention relates to a s¢
called tire pressure monitoring system, and
more specifically relates to a technique for
setting an ID on a transmitter used in a tire
pressure monitoring system.

- [0001] The present invention relates to a
so-called tire pressure monitoring system, ¢
more specifically, to a technology for settin
an ID in a transmitter used in a tire pressur
monitoring system.

[Background Technology]
[0002] Today, in vehicles such as passengs
cars, trucks, buses, etc. having wheels with
tires assembled on rims (wheels), tire
pressure, temperature, etc. are constantly
monitored, and from the monitoring results,
whether there is an abnormality in the tire i
determined, and when necessary, an
abnormality such as tire pressure is notifieg
the driver.

For example, in the tire cavity area
surrounded by the inner peripheral surface
the tire and the bottom surface of the botto
of the rim and filled with air, a pressure
sensor that measures air pressure and a
transmitter that wirelessly transmits air
pressure data measured by this pressure
sensor are provided as integral. Such a ser
transmitter (hereinafter simply referred to a
transmitter) is attached to each wheel or tir

is assigned. Each transmitter sends its owr
code together when transmitting informatio
such as air pressure collected by the sensa
On the other hand, an antenna of a receive
that receives information from the transmitt
is provided in the vicinity of the tire house 0
the body side of the car body, and air press
data is received by this antenna.

so that it can be distinguished, and an ID co

[Background Ar}

2r [0002] Today, in vehicles such as
passenger cars, trucks, buses, etc., which
wheels with tires mounted on rims (wheels
there are known tire pressure monitoring
systems that constantly monitor the tire's

b status, such as air pressure and temperatu
and determine whether there is an
Hbnormality in the tire based on the
monitoring results, notifying the driver of an
abnormality in tire pressure or other issues
when necessary, thereby improving vehicle
safety.

[0003] For example, in the tire cavity
region, which is enclosed by the inner
ircumferential surface of the tire and the
"bottom surface of the rim, where air is filled
a pressure sensor for measuring the air
pressure and a transmitter for wirelessly
transmitting the air pressure data measurec
this pressure sensor are provided as an
'SRtegrated unit. Since such a sensor-cum-
Stansmitter (hereinafter simply referred to a
3"transmitter") is installed for each wheel or
e, an ID code is assigned to distinguish
em. Each transmitter, when transmitting
Ninformation such as air pressure collected [
"the sensor, transmits its own ID code along
"with it. On the other hand, an antenna for tk
Efeceiver that receives the information from
"he transmitter is provided near the tire hou
YF the vehicle body side, and this antenna
receives the air pressure data.
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[0004] The receiver compares the received
code with the ID registered in the receiver
(for example, Patent Document 1) to
determine at which position the transmitted
ID code is from the tire attached.

I{0004] In the receiver, the received ID co
is compared with the ID registered in the

receiver (for example, Patent Document 1)
determine which tire the transmitted 1D cod
belongs to, and then it is judged whether th
air pressure of the identified tire is abnormg
or not, and if abnormal, a notification that th
air pressure is abnormal is given to the driv

[0005] As an art for setting and registering
transmitter ID, for example, there is Patent
Document 2. In Patent Document 2, the

setting device wirelessly transmits the ID tg
be set by the transmitter to set it to the
transmitter and causes the transmitter to se
and the mounting position information of th
wheel separately set and input is wirelessly
transmitted to the receiver.

2 [0005] As atechnology for setting and

tttansmitter, and then transmits this ID along
ewith separately set input wheel mounting

registering the transmitter ID, Patent
Document 2 is known. In Patent Document

the setting device transmits the ID to be set

the transmitter wirelessly, setting the ID in {

position information to the receiver

wirelessly, allowing the receiver to correlate

the ID with the mounting position and regis
this correlation.
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[Patent Document 1]

JP 07-507513

[Patent Document 2]

Japanese Patent Application No. 2003-
109565

[Patent Document]l
Japanese Patent Publication No. Hei 07-
507513

[Patent Document]?
Japanese Patent Application No. 2003-
109565

[Disclosure of Invention]

[Problem to be solved by the invention]
[0006] As described above, in the
conventional tire pressure monitoring syste
the transmitter transmits an individually set
transmitter ID and registers it with the
receiver. However, in the case of this meth
there are the following problems. Each
transmitter must have a unique transmitter
and the work and management of giving ar
ID to each transmitter at the time of
manufacturing is costly. For this purpose, a

setting device having the function of setting g

transmitter ID on the transmitter and
registering the set ID with the receiver is
required. It takes a lot of time and effort to
enter the transmitter ID for each transmitter

when registering from the setting devi- If

rT?ﬂonitoring system as described above, the
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[Disclosure of the Inventidh
[Problem to be Solved by the Inventjon
[0006] In the conventional tire pressure

general method is to have each transmitter
transmit its individually set transmitter 1D arn
gister it with the receiver to register the
transmitter ID. However, this method has tf
ollowing problems:
transmitter ID, which incurs costs for
assigning and managing the ID for each
ansmitter during manufacturing. For this,

configuration device with the function to setf

the transmitter ID on the transmitter and
register the set ID in the receiver is require

Each transmitter must have a unique

nd
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another transmitter ID is registered with the
same transmitter ID as the transmitter 1D s¢
and registered with one setting unit, there is
risk of inducing malfunction between
systems. If a third party rewrote the
transmitter ID, the administrator had no wa
of knowing this.

It is very laborious to input the

rttransmitter ID for each transmitter when

5 1@ gistering from the configuration device.

If the same transmitter ID registered
by one configuration device is registered by

yanother configuration device, there is a risk
inducing malfunction between systems.

ID, the administrator had no means of
knowing this.

If a third party rewrites the transmitte
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[0007] Considering the above points, it is
convenient to have a system in which the
setting device can automatically generate &
transmitter ID as needed, set it to the
transmitter and register it with the receiver,
and the set transmitter ID does not overlap
with the transmitter ID set by a different
setting device. An object of the present
invention is to provide such a transmitter 10
management method and setting device

[0007] Considering the above points, it
would be convenient to have a system whe
the configuration device automatically
generates the transmitter ID as needed, se
on the transmitter, and registers it in the
receiver, ensuring that the set transmitter [
does not overlap with transmitter IDs set by
different configuration devices. The presen
invention aims to provide such a transmitte
ID management method and configuration
device.

re

IS it

D

r

[Measures to solve the problem]

In order to achieve the above objects, the
present invention provides, in one aspect, &
method for setting a transmitter identifier of
transmitter of a tire pressure monitoring
system. The transmitter identifier setting
method of the present invention includes
writing a setting device identifier unique to
each shipped identifier setter to a non-
rewritable memory, and writing a
predetermined initial value for a
predetermined number of variable codes in
a non-volatile rewritable memory. A
generation step for generating a new
transmitter identifier by combining a value
advanced by one unit of the variable code ¢
the finally set setting device identifier and tk
setting device identifier, and the step of
transmitting the new transmitter identifier a
included.

[Means for Solving the Problen
[0008] To achieve the above objectives, 1
! present invention provides, on one aspect,
! Method for setting a transmitter identifier in
transmitter of a tire pressure monitoring
system. The method for setting the transmi
identifier of the present invention includes t
steps of writing a unique configuration devi
identifier into a non-rewritable memory of th
shipped identifier configuration device,
writing a predetermined initial value for a

[Qariable code of a predetermined number g

digits into a rewritable non-volatile memory
generating a new transmitter identifier by
combining a value obtained by advancing t

Dlariable code by one unit from the last set

'®onfiguration device identifier with the
configuration device identifier in response t
& setting instruction by a predetermined
operation, and transmitting the new
transmitter identifier.
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[0009] The generation step preferably
generates a new transmitter identifier by
concatenating a value obtained by advanci
the variable sign one unit after the setting
device identifier. The present invention
provides a setting device for setting a
transmitter identifier to a transmitter of a tirg
pressure monitoring system in another asp
The setting device of the present invention
includes an irrevritable storage means for
storing a unique setting device identifier, ar
a non-volatile rewritable storage means for
storing a variable code of a predetermined
number of digits constituting a part of the Ig
set or next set setting device identifier. Afte
generating a new transmitter identifier by
combining the setting device identifier and
the variable code with a value advanced by
one unit, the value advanced by one unit is
written as the variable code to the rewritabl
storage means, and the variable code
constitutes a part of the setting device
identifier to be set next. A generating unit f
writing a value advanced by one unit of the
variable code as the variable code to the
rewritable storage means, and a means for
transmitting the new transmitter identifier.

[0009] It is preferable that the generating
step generates the new transmitter identifig
NPy concatenating the value obtained by
advancing the variable code by one unit aft
the configuration device identifier.
The present invention also provides, on
> another aspect, a configuration device for
e6ktting a transmitter identifier in a transmittg
of a tire pressure monitoring system. The
configuration device of the present inventio
dncludes a non-rewritable storage means fo
storing a unique configuration device
identifier, a rewritable non-volatile storage
Stheans for storing a variable code of a
I'predetermined number of digits that
constitutes part of the last set or the next ta
set configuration device identifier, a
generation means that, in response to a se
instruction by a predetermined operation,
€when the variable code constitutes part of t
last set configuration device identifier,
combines the configuration device identifie
Diwith the value obtained by advancing the
variable code by one unit to generate a ney
transmitter identifier, writes the advanced
value as the variable code into the rewritab
storage means, and when the variable codg
constitutes part of the next to be set
configuration device identifier, combines th
configuration device identifier with the

identifier, and then advances the variable ¢
by one unit, writing it as the variable code
into the rewritable storage means, and a
means for transmitting the new transmitter
identifier.

variable code to generate a new transmitter
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[0010] The generation means preferably
generates a new transmitter identifier by
concatenating a value in which the variable
code is advanced by one unit or the variabl
code as it is after the setting device
identifier. Means for allowing input of the
tire position and means for associating and
transmitting the new transmitter identifier
after transmitting the new transmit

[0010] The generation means preferably
generates the new transmitter identifier by
concatenating the variable code as it is or
€after advancing by one unit after the
configuration device identifier.

The configuration device may further includ
means to input the tire position and means
relate and transmit the new transmitter




identifier may be further comprised of
transmitting in association with the tire
position.

identifier and the tire position after
transmitting the new transmitter identifier.

[0011] A means for inputting the number of
transmitters to be set, an means for receivi
the number of setting instructions, and a
means for transmitting the transmitter
identifier set according to the number of
setting instructions after the operation
according to the setting instructions for the
number of transmitters is completed.

In one embodiment, the means for

the tire position can be understood, include
means for transmitting the transmitter

identifiers set according to the number of
setting instructions in the order in which the
are set.

[0011] The configuration device may

N€Lrther include means to input the number ¢
transmitters to be set, means to receive set
instructions corresponding to the number, &
means to transmit the transmitter identifiers
set according to the number after the settin
operations corresponding to the number ar
completed, so that the correspondence with
each tire position is clear.

Sposition consists of means for sequentially
transmitting the transmitter identifiers set
according to the number in the order they

Xwvere set.

[Effect of the invention]

[0013] According to the present invention,
whether the transmitter identifier is register
individually or collectively, the user does ng
need to manage the transmitter identifier at
all, and the identifier can be automatically
assigned.

[Effect of the Inventioh
[0013] According to the present invention
ehether registering transmitter identifiers
tindividually or collectively, the user does ng
need to manage the transmitter identifiers &
all, as they can be automatically assigned.

[0014] According to the present invention,
each setting device has a unique setting
device ID, and since the transmitter identifi¢
is used to generate a transmitter identifier,
easy to find when the transmitter ID is
illegally rewritten.

Further, since the transmitter identifier is

assigned in order, the registration date can
specified approximately from the transmitte
identifier.

[0014] According to the present invention,
each configuration device has a unique
eiconfiguration device ID, and since the
ttimnsmitter identifier is generated using the
configuration device identifier, it is easier tg
detect if a transmitter ID has been
fraudulently rewritten.
Furthermore, since the transmitter identifief
lz@e assigned sequentially, the approximate|
rregistration date can be identified from the
transmitter identifier.

en | [0012] In one embodiment, the means fot
transmitting so that the correspondence withy ansmitting the correspondence with the tir
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[The best form for implementing the

Best Mode for Carrying Out the Invention

invention]
[0015] Hereinafter, the present invention wi
be described in detail with reference

[[0015]Below, the embodiments of the prese

2Nt

invention will be described in detail wi
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embodiments of the present invention and
accompanying drawings. In addition, when
the same element is shown in a plurality of
drawings, the same reference numerals are
attached. FIG. 1 shows a tire pressure
monitoring system 1 for a large vehicle 90
such as a truck or bus. As shown in FIG. 1,
the vehicle 90 has a plurality of wheels 92,
each wheel 92 is an assembly of a tire and
rim (wheel), and each wheel is mounted in
predetermined mounting position. T1 ~ T6
specifies a position in which the tire 92 is
mounted, and may be a mere sequence
number or a combination of letters and
numbers.

The transmitter 4 is installed and fixed on tk
bottom of a rim constituting a wall surface ¢
the tire cavity area of each wheel 92, and
transmits measured air pressure data or thg
like wirelessly. In addition to a transmission
function that mainly transmits air pressure
data and temperature data, the transmitter
has a reception function for receiving a
predetermined signal. Since the transmitter
is attached to each tire 92, it can be identifi
by tire position information T1 ~ T6 in the
same way as a tire.

reference to the accompanying drawings.
Identical reference numerals are used for tk
same elements across multiple drawings.

2 Figure 1 shows a tire pressure monitoring
system 1 for large vehicles such as trucks &

buses 90. As shown in Figure 1, the vehicle

90 has multiple wheels 92, each wheel 92
being an assembly of a tire and a rim (wheg
and each wheel is mounted in a predeterm

amounting position. T1 to T6 are used to
specify the positions where tires 92 are
mounted; they can be simple sequence
numbers or combinations of letters and
numbers.

[0016] A transmitter 4 is installed and fixed
n@n the bottom surface of the rim that forms
fone wall of the tire cavity of each wheel 92

and transmits the measured air pressure dz
2and other information wirelessly. The

transmitter has not only a primary function
transmitting air pressure data and temperat
atkda but also a receiving function for
receiving predetermined signals. Since the
4ransmitter 4 is attached to each tire 92, it @
ebe identified in the same way as the tire
position information T1 to T6.
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[0017] A receiver communication unit 5 is
provided in the vicinity of each mounting
position where the wheel 92 of the vehicle
is attached, and receives information
transmitted wirelessly from the transmitter 4
Further, the receiver communication unit 5
has an antenna and an amplifier, and is
connected to the receiver main unit 6 with &
cable or the like. Then, each receiver
communication unit 5 communicates with th
transmitter 4 attached to a nearby tire.

The receiver body unit 6 is connected to a
display 7 that notifies the driver of air
pressure data. FIG. 2 is a diagram showin

[0017] Near each mounting position for the
wheels 92 of the vehicle 90, a receiver
b@ommunication unit 5 is provided to receive
information transmitted wirelessly from the
1 transmitter 4. The receiver communication
unit 5 includes an antenna and an amplifier
and is connected to the receiver main unit ¢
1 via a cable or the like. Each receiver
communication unit 5 communicates with ti
néransmitter 4 mounted on a nearby tire.

[0018]The receiver main unit 6 is connecte
to a display unit 7 that notifies the driver of
ythe air pressure data.

configuration of the transmitter 4 of FIG.1
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FIG. 2, the transmitter 4 includes a
communication control unit 24, a pressure
sensor 9, and a temperature sensor 10.

Figure 2 shows the configuration of the
transmitter 4 of Figure 1. In Figure 2, the
transmitter 4 comprises a communication
control unit 24, a pressure sensor 9, and a
temperature sensor :

[0019] The pressure sensor 9 measures tirg
pressure using a semiconductor pressure
sensor that measures gauge pressure,
differential pressure, or absolute pressure,
the like. The temperature sensor 10 is a
semiconductor temperature sensor, a resis
element type temperature sensor, or the lik
and measures the temperature in the cavity
region of the tire. The communication contr
unit 24 includes an AD conversion circuit 1
connected to the pressure sensor 9 and thg
temperature sensor 10, a timer circuit 12, a
microprocessor 13, a memory 14, an RF
(radio frequency) transmission circuit 15, a
LF (low frequency) receiving circuit 16, a
transmission antenna 17, a receiving anten
18, and a battery 19 as a power source for
each circuit. When the tire pressure is in a
predetermined allowable range set in adva
the timer circuit 12 performs measurement
intervals and transmission intervals for
repeatedly transmitting tire pressure and
temperature measurement results from the
transmission antenna 17 to the receiver
communication unit at regular intervals, for
example, every 10 minutes.

2[0019] The pressure sensor 9 measures the
tire’s air pressure using a semiconductor
pressure sensor or a capacitive pressure
osensor to measure gauge pressure, differe
pressure, or absolute pressure. The
litemperature sensor 10, which can be a
esemiconductor temperature sensor or a
resistive temperature sensor, measures the
otemperature within the tire cavity. The
L communication control unit 24 consists of g
> AD conversion circuit 11 connected to the
pressure sensor 9 and the temperature ser
10, a timer circuit 12, a microprocessor 13,
nmemory 14, an RF (radio frequency)
transmission circuit 15, an LF (low
nfaequency) reception circuit 16, a
transmission antenna 17, a reception anterj
18, and a battery 19 as the power source fg
ntlee circuits. The timer circuit 12 manages tk
measurement interval and transmission
interval, repeating the transmission of the
tire’s air pressure and temperature
measurement results at a constant interval

pressure is within a predetermined
permissible range.

such as every 10 minutes, when the tire's gi
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[0020] Since a large drive power is requireg
when the AD conversion circuit 11, the
microprocessor 13, and the RF transmissio
circuit 15 are constantly driven, when the ti
pressure is normal by the timer circuit 12, it
driven at regular time intervals, and the res
the transmitter 4 (simply referred to as 4
except for referring to a specific transmitter
is processed and transmitted in a sleep mo
that is suspended. Thereby, the consumpti
of the battery 19 is reduced, and the
transmitter 4 can monitor the tire pressure
over a long period of time.

] [0020] Since constant driving of the AD
conversion circuit 11, the microprocessor 1
nand the RF transmission circuit 15 requires
resignificant amount of power, the timer circu
i$2 ensures that when the tire's air pressure
I obrmal, it operates at regular intervals and
otherwise puts the transmitter 4 (referred tg
4 unless specifically referring to a particula
deansmitter) into a sleep mode, halting
bprocessing and transmission. This reduces
battery 19 consumption and allows the
transmitter 4 to monitor the tire’s air pressu
over a long period.
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[0021] The microprocessor 13 uses the AD
converted air pressure data and temperatu
data and the identification information (TID
and data signal (data such as word length)
the transmitter 4 called from the memory 14
to generate a transmission signal to be
transmitted to the receiver communication
unit 5 disposed in the vicinity.

-[0021] The microprocessor 13 generates a
rdransmission signal to be sent to the nearby
receiver communication unit 5 using the AL
afonverted air pressure data and temperatu
1 data and the transmitter 4's identification
information (TID) and data signals (such as

memory 14 and controls the operation of e:
circuit.

[0022] Further, a new TID is stored in the
memory 14 to control the operation of each
circuit. The memory 14 can store measurec
air pressure data, temperature data, and th
like, in addition to storing the TID of the
transmitter 4. The RF transmission circuit ]
modulates, amplifies and transmits a carrie
wave according to an oscillator circuit (not
shown) that generates a carrier wave at a
predetermined frequency, for example, 315
MHz, and a transmission signal generated
the microprocessor 13. The modulation
method of the carrier wave can be any
suitable method.

[0022] The memory 14 not only stores the
TID of the transmitter 4 but can also store t
] measured air pressure data and temperatu
edata. The RF transmission circuit 15 geners:
a carrier wave of a predetermined frequeng
1Such as 315 MHz, using an oscillator (not
rshown), and modulates and amplifies the

carrier wave according to the transmission

signal generated by the microprocessor 13

Any suitable modulation method for the
bgarrier wave is acceptable.

[0023] According to the present invention, t
LF receiving circuit 16 receives a signal
transmitted from the setting device describg
later, and when the strength, frequency,
duration, and the like of the received signal
meet predetermined conditions, it has a

function of supplying a signal indicating that provides a signal indicating that it is a TID

it is a TID transmission instruction to the
microprocessor 13.

h023] According to the present invention, t
LF reception circuit 16 has the function of
2deceiving signals transmitted from the settir
device described later, and if the received
signal meets certain conditions regarding
signal strength, frequency, and duration, it

transmission instruction to the microproces
13.

[0024] In order to enable the transmitter TIL
to be changed, the received signal includes
the TID input set in the setting device, and
after extracting the TID contained in the

signal received by the microprocessor 13, t
TID may be stored in the memory 14 as an
TID of the transmitter.

D[0024]To allow for changes in the transmittg
TID, the received signal may include the Tl
set in the setting device. After extracting the
TID contained in the received signal by the

hmicroprocessor 13, this TID can be stored i
a@lhhe memory 14 as the new TID of the
transmitter.

[0025] The antenna 17 is configured to e

radio waves of 315 MHz, for example, towarchdiate, for example, 315 MHz radio waves|

4

the receiver communication unit 5a and

[0025] The antenna 17 is configured to

toward the receiver communication unit

word length). It also stores a new TID in the
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setting device. The antenna 18 is configure
to receive, for example, 125 kHz radio wav
from the setting device. Since there is an
extremely large difference in the operating
frequency that is the operating condition of
the radio waves in the antennas 17 and 18
antenna 17 and the antenna 18 have a sep
configuration so that the antenna can
efficiently transmit and receive. For the
battery 19, a known battery such as CR-61
(coin-type lithium manganese dioxide batte
is used, for example.

Next, FIG. 3 is a configuration diagram
showing a receiver body unit 6 and a receiy
communication unit 5 connected thereto.
Each receiver communication unit 5 include
an antenna 20 and an amplifier circuit (AME
21. The antenna 20 is configured to receive
radio waves transmitted from the transmitte
4.

dand the setting device. The antenna 18 is

radio waves from the setting device. Since

there is a significant difference in operating
frequencies between the antennas 17 and

tioeensure efficient transmission and recepti
aaatennas 17 and 18 are separately configu
The battery 19 may be a known battery sug
as a CR-613 (coin-type lithium manganese
Bdioxide battery).

Iy)

[0026] Next, Figure 3 shows a configuratior
atiagram of the receiver main unit 6 and the
connected receiver communication unit 5.
rdEach receiver communication unit 5 includg
PaN antenna 20 and an amplification circuit
> (AMP) 21. The antenna 20 is configured to
rreceive radio waves transmitted from the
transmitter 4.

[0027] The receiver main body unit 6 includ
a demodulation circuit 22 that demodulates
signals from high-frequency signals supplie
from each receiver communication unit 5, &
timer circuit 23, a microprocessor 24, a
memory 25, and a signal processing circuit
26. The battery of the truck vehicle 2 is use
as the power source. Alternatively, a batter
or the like built into the receiver body unit 6
may be used.

g6027] The receiver main unit 6 comprises
demodulation circuit 22 that demodulates
asignals from the high-frequency signals
supplied by each receiver communication U
5, a timer circuit 23, a microprocessor 24, g
memory 25, and a signal processing circuit
026. The power source is the battery of the
ytruck vehicle 2. Alternatively, a built-in
battery within the receiver main unit 6 may
used.

[0028] The microprocessor 24 acquires the
transmitter TID, air pressure data, temperat
data, and the like from the signals supplied
from each demodulation circuit 22, and
associates it with the wheel mounting posit
information. The memory 25 stores the
measured atmospheric pressure, temperat
and the like in addition to the set TID. The
interface (IF) 26 converts the data received
from the microprocessor 24 into a format
compatible with the display 7.

[0028] The microprocessor 24 retrieves the
uransmitter TID, air pressure data, and
temperature data from the signals supplied
each demodulation circuit 22 and refers to
astored transmitter TID in the memory 25 to
determine which mounting position the
urefrieved TID corresponds to. The memory
stores the set TIDs as well as the measure
pressure and temperature data. The interfa
(IF) 26 converts data received from the

the display unit 7.
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esonfigured to receive, for example, 125 kHz
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microprocessor 24 into a format suitable for
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[0029] The receiver communication unit 5
described above can change the number o
antennas depending on the vehicle model,
may receive, for example, reception from a
transmitters with one antenna. FIG. 7 is a
block diagram illustrating an outline of the
configuration of the setting device 8
according to one embodiment of the preser
invention. In FIG. 7, the setting device 8
includes various switches 830 that enable ¢
input and operation by the user, a controlle
820 that controls the entire setting device, ¢
display 810 that displays various informatio
an LF transmission circuit 850 for
communicating with the transmitter 4 and a|
RF receiving circuit 846, and an RF
transmission circuit 842 for communicating
with the receiver 6. All are electrically
connected to controller 820. Antennas 844
and 848 are connected to the RF transmittg
842 and the RF receiver 846, respectively.
antenna 852 is connected to the LF
transmission circuit 850. Controller 822, as
well known, is a microprocessor-based deV,
and includes a memory 822.

[0029] The receiver communication unit 5
f described above can have its number of
aawtennas changed depending on the vehicl
Itype. For example, a single antenna may
receive signals from all transmitters.
Figure 7 is a block diagram showing the
outline of the configuration of a setting devi
1t8 according to one embodiment of the pres
invention. In Figure 7, the setting device 8
jabeludes various switches 830 for user data
I input and operation, a controller 820 for
A controlling the entire setting device, a displ
nynit 810 for displaying various information,
an LF transmission circuit 850 and RF
nreception circuit 846 for communication wit
the transmitter 4, and an RF transmission
circuit 842 for communication with the
receiver 6, all electrically connected to the
controller 820. The RF transmission circuit
21842 and RF reception circuit 846 each havg
Aantennas 844 and 848 connected, respecti
The LF transmission circuit 850 has an
antenna 852 connected. The controller 822,
i@known microprocessor-based device with
memory 822.
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[0030] The operation of the tire pressure
monitoring system 1 of the present inventio
having the hardware configuration as
described above will be described. FIG. 4
diagram for explaining the difference in the
method of setting the transmitter ID in the
present invention of the prior art.
Conventionally, as shown in FIG. 4A, a
unique number is assigned to each transmi
4 of the same manufacturer as a transmitte
identifier, so that IDs must be set and
managed without duplication for many
transmitters 4.

On the other hand, according to the princip
of the present invention, as shown in FIG. 4
a unique setting device identifier SIDi (i is t
number of the setting device manufactured
the manufacturer) may be assigned to eact

[0030] The operation of the tire pressure
nmonitoring system 1 of the present inventig
with the above-described hardware
scanfiguration will be explained.
Figure 4 is a diagram for explaining the
difference in the method for setting the
transmitter ID in the prior art. In the prior ar
as shown in Figure 4A, each transmitter 4 i
t@ssigned a unique number as a transmitter
ridentifier from the same manufacturer, so Il
must be set and managed without duplicati
across many transmitters 4.

g0031] According to the principle of the

heufficient to assign a unique setting device
bgtentifier (SID_i) (where "i" is the number o
1 the setting device manufactured by the ma

lBresent invention, as shown in FIG. 4B, it i$

D

i
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setting device 8 that hia much smalle

to each setting device 8, wh is produced i
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number of shipments than the transmitter 4
The setting device identifier SIDi may be a
combination of numbers or arbitrary
characters (eg, alphabets, ASCII (American
Standard Code for Information Interchange
characters, etc.). This SIDi shall be written
the ROM 824 constituting the memory 822
the setting device 8. Further, the non-volati
memory 826 constituting the memory 822 |
a storage area for storing a variable numbe
VN that can be set by the setting device 8.
the time of shipment of the setting device 8
for example, a number in which all digits ar
zero is written as the initial value of the
variable number VN. Of course, this variabl
number VN does not necessarily have to bg
number, but consists of an appropriate
number of digits, and each digit may be a
number or arbitrary. In this sense, it can be
said to be a variable code.

.far fewer numbers than the transmitters 4. ]
setting device identifier SID_i can be a
combination of numbers or any characters

1 (e.g., alphabet letters, ASCIl (American

Standard Code for Information Interchange

teharacters, etc.). This SID_i is assumed to

ofvritten into the ROM 824 that constitutes th

anemory 822 of the setting device 8.
additionally, in the non-volatile memory 82¢

rthat constitutes the memory 822, a region i

Adecured to store a variable number VN that

, can be set by the setting device 8. At the tir

eof shipment of the setting device 8, for
example, a number with all digits set to zer

@s written as the initial value of the variable

ergumber VN. Of course, this variable numbe

VN does not necessarily have to be a numt

it can consist of an appropriate number of

digits, and each digit can be a number or a

character. In this sense, it may also be callg

variable code.

The
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[0032] Thus, a user who has obtained a
setting device 8 in which the setting device
identifier SIDi unique to the setting device §
and the initial value of the variable number
VN are set in advance can automatically se
the transmitter ID using the setting device &
the transmitter 4 attached to the wheel of th
vehicle owned or managed. When issuing ¢
new transmitter identifier TID, the setting
device 8 generates a new transmitter ident
TID by simply concatenating the setting
device identifier SIDi written in the ROM 82,
(hereinafter referred to as one setting devig
and simply referred to as SID) and the
variable number VN written in the nonvolati
memory 826 plus 1. Writes the value of
VN+1 as VN to non-volatile memory 826.
Therefore, the VN stored in the non-volatile
memory 826 indicates the final number of t
TID set so far. Therefore, VN is referred to
the final variable number. In this way,
according to the setting device 8 of the
present invention, the TID of the transmitte

[0032] In this way, a user who has obtaineq
setting device 8 with a unique setting devic
identifier SID_i and an initial value of the
variable number VN pre-set can automatica
tset a transmitter ID in the transmitter 4
tatached to the wheels of the vehicle they g
@r manage using this setting device 8. Whe
1 the setting device 8 issues a new transmitté
identifier TID, it simply concatenates the
figetting device identifier SID_i (hereafter
referred to simply as SID) written in ROM
4824 and the number VN+1 obtained by

the non-volatile memory 826 to generate a
lenew transmitter identifier TID. Then, the
value VN+1 is written back as VN to the no
volatile memory 826. Therefore, the VN
stored in the non-volatile memory 826
hendicates the final number of the TID that hg
aseen set so far. Therefore, VN is referred tq
the final variable number. In this way,
according to the setting device 8 of the

ea8lding 1 to the variable number VN written|i

r gresent invention, the TID of the transmitter

a
e

ally

wn
n
eI

S
D as

can be alomatically assigned, so that t

can be automatically signed, eliminating th

1

6



management of the transmitter identifier is
not bothered. For example, if the SID is 111
and the VN is 001, the new TID can be
automatically 111002 as a new TID by
concatenating 002 (= 001 + 1) after 111.

need to manage transmitter identifiers. For
| example, if the SID is 111 and the VN is 00
a new TID can be automatically obtained a
111002 by concatenating 002 (= 001 + 1)
after 111.

[0033] [Embodiment] FIG. 5 is a flowchart
showing a process in which the setting dev
8 sets and registers a transmitter identifier
according to one embodiment of the preser
invention. When the setting device 8 is turn
on to use the setting device 8, in step 70, &
batch registration that sets the TID for all of
the transmitters 4 of one vehicle or an
individual registration that sets the TID for &
specific transmitter 4 is selected using an
appropriate switch 830. When individual
registration is selected, in step 72, the tire
position to which the transmitter 4 to be
registered is attached is entered.

[0033] [Embodiment] FIG. 5 is a flowchart
cghowing the process in which the setting
device 8 sets and registers the transmitter
tidentifier according to an embodiment of th
egresent invention. When the power of the
setting device 8 is turned on to use it, in ste
70, a switch 830 is appropriately used to
select whether to perform batch registration
A which sets TIDs for all transmitters 4 of one
vehicle, or individual registration, which set
TIDs for specific transmitters 4. If individual
registration is selected, in step 72, the tire
position where the transmitter 4 to be
registered is attached is entered.

UJ

112

Y

[0034] Next, in step 90, TID settings for the
specific transmitter 4 are performed.
Specifically, in step 73, the setting device 8
brought close to the tire 92 to which the
transmitter 4 is mounted for which the TID |
to be set, and the TID setting is instructed £
a predetermined operation such as, for
example, pressing the setting button includ
in the switches 830. In step 74, the setting
device identifier SID and the last variable
number VN are read from the memory 822
Then, in the determination step 76, it is
determined whether or not the number (VN
1) added to the read final variable number
plus 1 is a predetermined range (a range
allowed by the setting device 8). If it is not
within the range, a registration process failt
message is displayed in step 88 and the
setting process is terminated. In the
determination step 76, if VN + 1 is within a
predetermined range, in step 78, a new TIL
generated from the SID and VN + 1, and it
stored in relation to the tire position input in
step 72.

[0034] Next, in step 90, TID setting is
performed for the specific transmitter 4.
iSpecifically, in step 73, the setting device 8
brought close to the tire 92 on which the
stransmitter 4 to be set with the TID is
pynounted, and a predetermined operation s
as pressing a setting button included in the
eswitches 830 is performed to instruct the TI
setting. In step 74, the setting device identi
SID and the final variable number VN are
read from the memory 822. Then, in decisic
step 76, it is determined whether the numb
{VN+1) obtained by adding 1 to the read fin
variable number is within a predetermined
range (a range allowed for the setting devig
8). If it is not within the range, a registration
Inerocessing failure message is displayed in
step 88, and the setting process is terminat
If VN+1 is within the predetermined range i
decision step 76, in step 78, anew TID is
) generated from SID and VN+1, and it is
sstored in association with the tire position
entered in step 72.
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Next, in step 80, the generated transmitter
identifier TID is transmitted and set to the
transmitter 4. Then, in the determination st¢
82, it is determined whether or not a respor
has been returned from the transmitter 4. If
does not return, a registration process failu
message is displayed in step 88 and the
setting process is terminated. In step 82, if
response is returned, in step 83, VN + 1 is
written to the nonvolatile memory 826 as V
This completes step 90 of setting TID settin
for the specific transmitter 4.

Next, in step 80, the generated transmitter
identifier TID is transmitted and set in the

1«determined whether a response has been
ireturned from the transmitter 4. If no respor
rds returned, a registration processing failure
message is displayed in step 88, and the
asetting process is terminated. If a response
returned in step 82, in step 83, VN+1 is
Nwritten as VN into the non-volatile memory
d326. This completes step 90 for setting the
TID for the specific transmitter 4.

[0035] Next, in the determination step 84, it
determined whether or not an instruction to
complete registration has been issued by th
user. If the registration is not completed,
return to step 72 and set another transmitte
identifier. In step 84, when registration is
completed, in step 86, the TID previously s
by the process of steps 72 to 84 is transmit
to the receiver 6 in relation to the tire
position. The receiver 6 registers the receiv
TID in relation to the tire position
accordingly.

On the other hand, if batch registration is
selected in the judgment step 70, the user i
prompted to enter the number T of tires or
transmitters 4 to be registered in step 92. I
step 94, wait for the user to enter the numb
T, and when it is entered, substitute the
number T entered into the variable t in step
96. Then, in step 90 described above, TID
settings are performed on the target
transmitter 4. At this time, the user shall set
the tire position in the order of predeterming
tire positions (for example, T1 ~ T6). By
doing this, since the TID is assigned in the
order of a predetermined tire position, the
setting device 8 can automatically associat
the set TID with the tire position. After step
90, in step 98, t is decremented, and in ste
100, it is determined whether t has become
zero. If tis not zero, the process returns to

I®035] Next, in decision step 84, it is
determined whether a registration completi
ndnstruction has been issued by the user. If t
registration is not complete, the process
rreturns to step 72, where the identifier of
another transmitter 4 is set. If the registratic
ets complete in step 84, in step 86, the TIDs
técbm steps 72 to 84 are transmitted to the
receiver 6 in association with the tire
gabsitions. The receiver 6 registers the
received TIDs in association with the tire
positions.

[0036] On the other hand, if batch registrati
sis selected in decision step 70, in step 92, t
user is prompted to enter the number of tire
1 or transmitters 4 to be registered. In step 94
ethe process waits for the user to enter the
number T, and once entered, the number T
assigned to the variable t in step 96. Then,
step 90 mentioned above, the TID is set for
the target transmitter 4. At this time, the ust
is to perform the setting in the order of the

By doing so, the TID is assigned in the ordé
of the predetermined tire positions, allowing
the setting device 8 to automatically associ
bthe set TID with the tire position. After step
90, in step 98, t is decremented, and in ste
D100, it is determined whether t has reached
zero. If tis not zero, the process returns to
step 90. If tis zero, all planned transmitters

rtransmitter 4. Then, in decision step 82, it i$

cpredetermined tire positions (e.g., T1 to T6).
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have been set, so in step 86, the TIDs¢
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scheduled transmitters 4 have been set, sg
step 86, the TID set by the processing of st
90, 98, and 100 is related to the tire positio
and transmitted to the receiver 6.

ithrough the processes of steps 90, 98, and
eae transmitted to the receiver 6 in associat
nwith the tire positions.

[0037] In this example, in the case of batch
registration, the setting device 8 associates
TID with the tire position, but after step 100
the set TID is transmitted to the receiver 6 i
the order of setting.

[0037] In this example, in the case of batch
tiegistration, the setting device 8 associates
, TID with the tire position, but after step 100
nthe receiver 6 may perform the association
the set TID with the tire position by
transmitting the set TID to the receiver 6 in
the order of setting.

[0038] Thus, according to one embodiment
the present invention, there is no need for {
user to manage the transmitter identifier at
in either individual registration or batch
registration. Further, one embodiment is
valid whether the TID of the transmitter 4 fq
which the TID is already set or whether the
TID is newly set to the transmitter 4 for whi
the TID is not set.

¢0038] Thus, according to one embodiment

hihe present invention, there is no need for t

allser to manage the transmitter identifiers,
whether in individual registration or batch
registration.

rAdditionally, the embodiment is effective
whether changing the TID of a transmitter 4

clvhere a TID is already set or setting a new

TID for a transmitter 4 where a TID is not s

[0039] According to the present invention,
each setting device has a unique setting
device ID (SID) and generates a transmitte
identifier using the setting device identifier,
so that the identifier of the transmitter 4 set
the particular setting device is preceded by
SID of the setting device. Therefore, if the
transmitter ID is tampered with, it is easy tg
detect.

[0039] According to the present invention,
each setting device has a unique setting
I device ID (SID), and the transmitter identifig
is generated using this setting device
bgtentifier. Therefore, since the SID of the
thetting device that set the transmitter 4 is
attached to the front of the transmitter
identifier, it is possible to identify the setting

Consequently, if the transmitter ID is illegal
rewritten, it can be easily detected.

device by checking the transmitter identifier.
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[0040] Further, since the transmitter identifi
is assigned in order, the registration date c:
be specified approximately from the
transmitter identifier. The above are only
examples for the purpose of explaining the
present invention. Therefore, it will be easy
for those skilled in the art to make various
changes, modifications or additions to the
above examples in accordance with the
technical idea or principle of the present
invention.

ef0040] Moreover, since the transmitter

ardentifier is assigned in sequence, it is
possible to determine the approximate
registration date from the transmitter
identifier. The above examples are merely
provided to explain the present invention.
Therefore, it is easy for those skilled in the
to make various changes, modifications, or
additions to the above-described
embodiments based on the technical idea ¢

art

r

principle ofthe present inventio
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For example, in the above embodiment, VN
assumed to be the last set variable number
code, but it may also be a transmitter
identifier to be newly set. In this case, the
read from the memory 822 may be attache
the setting device identifier SID as it is. The
after setting, VN+1 can be written to the
memory 822 as VN.

[0041] For example, in the above-describeg
| @nbodiment, VN was described as the last
wariable number or code, but it may also be
used as the transmitter identifier to be newl|

drteay be attached directly to the setting devi
ndentifier SID. After setting, VN+1 may be
written as VN into memory 822.

Net. In this case, VN read from memory 822

)
set

[0042] In the above example, TID was
generated by adding VN after SID, but the
order of SID and VN can be reversed.
Furthermore, the SID may be separated by
middle digit and a VN may be inserted in
between. The reverse may be done. In sho
SID and VN can be combined appropriately
to generate a TID.

[0042] Additionally, in the above example,
the TID was generated by attaching VN aft¢
SID, but the order of SID and VN may be

by digits, and VN may be inserted in betwe
riThe reverse operation may also be perform

In short, TID can be generated by

appropriately combining SID and VN.

mY
C

r

aeversed. Furthermore, SID may be separated

en.
ed.

[0043] In the above embodiment, VN has

been described as a number consisting of

numbers, but as described above, VN may
a code of a predetermined number of digits
and may be a specific ordinal character set
(eg, alphabet, etc.). That is, it can be used

long as it is a character set in which a certa
order is determined. For such digits using &
ordinal character set, the above-described
"add 1" operation may advance the charact
by one character.

[0043] In the above embodiment, VN was
explained as a number consisting of digits,
Heut as mentioned earlier, VN may be a cod
, with a predetermined number of digits, and
part or all of the digits may be a specific
asequential character set (e.g., alphabet). In
imther words, any character set with a defing
Irsequence can be used. For the digits that 4
such a sequential character set, the "add 1
evperation mentioned above can be achieve
by advancing the character by one.

pd
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[Brief description of the drawing]

[0044] FIG. 1 is a schematic diagram show
an overall configuration of a tire pressure
monitoring device according to one
embodiment of the present invention.

FIG. 2 is a schematic configuration diagran
of the transmitter 4 in FIG.

FIG. 3 is a schematic configuration diagrar
of the receiver communication unit 5 and th
receiver body 6 in FIG.

FIG. 4A is a diagram showing a convention

[Brief Description of Drawings]

{044] [FIG. 1] A schematic diagram showi
the overall configuration of a tire pressure
monitoring system according to one
embodiment of the present invention.

1 [FIG. 2] A schematic block diagram of the

receiver in the tire pressure monitoring

system shown in FIG. 1.

n[FIG. 3] A schematic block diagram of the
gransmitter in the tire pressure monitoring
system shown in FIG. 1.
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FIG. 4B is a diagram which shows a metho
for setting a transmitter ID according to the
present invention.

FIG. 5 is a flowchart showing a process in
which the setting device 8 sets and register
transmitter identifier according to one
embodiment of the present invention.

FIG. 6 is a diagram illustrating how a new
transmitter identifier is generated by the
present invention.

FIG. 7 is a schematic block diagram showir
the configuration of the setting device
according to one embodiment of the preser
invention.

[FIG. 4A] This is a diagram illustrating the
dconventional method for setting transmitter
IDs.
[FIG. 4B] A schematic illustration of a
transmitter ID configuration according to the
present invention.
sa

[FIG. 5] A flowchart showing the process of
setting a transmitter identifier using the
setting device.

1\dFig.6] This is a diagram illustrating the
process of generating a new transmitter

[Fig.7] This is a simplified block diagram
showing the configuration of a setting devig
according to one embodiment of the preser
invention.

[Explanation of the code]

[0045] 1 Tire pressure monitoring system 4
Transmitter 5 Receiver communication unit
Receiver body 7 Display unit 8 Setting devi
9 Pressure sensor 10 Temperature sensor
A/D conversion circuit (AD) 12, 23 Timer
circuit 13, 24 Microprocessor (MP) 14
Memory 15 RF Transmitter 16 LF Receiver
Circuit 17,18,20 Antenna 19 Battery

21 Amplifier (AMP) 22 Demodulation circu
24 Communication control unit 25 Memory
26 Interface circuit (IF) 30 Start-up push
button 32 Switch Control Circuit 34 Batterie
36 Switch Circuit 38 Trigger Signal
Transmitter 90 Vehicles 92 Wheels

[Description of Symbols]

[0045] Explanation of Symbols

$0045] 1 Tire pressure monitoring system 4

c&ransmitter 5 Receiver communication unit

1Receiver body 7 Display unit 8 Setting devi
9 Pressure sensor 10 Temperature sensor
A/D conversion circuit (AD) 12, 23 Timer
circuit 13, 24 Microprocessor (MP) 14
Memory 15 RF Transmitter 16 LF Receiver

tCircuit 17,18,20 Antenna 19 Battery 21
Amplifier (AMP) 22 Demodulation circuit 24
Communication control unit 25 Memory 26
sinterface circuit (IF) 30 Start-up push buttor
32 Switch Control Circuit 34 Batteries 36
Switch Circuit 38 Trigger Signal Transmitte
90 Vehicles 92 Wheels

itidentifier according to the present invention.;
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