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(57) ABSTRACT 

A system for monitoring conditions Within a tire includes a 
sensor assemblies (14). The sensor assemblies (14) emit a 
transmission (26) containing information indicative of con 
ditions Within a tire to a receiver (16). The transmission (26) 
from the sensor assemblies (14) includes an amplitude shift 
key Wake up portion and various data packet portions. The 
data packet portions are separated by a variable interval to 
prevent collisions of transrnissions at the receiver. 
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TIRE PRESSURE MONITORING SYSTEM 
TRANSMISSION PROTOCOL 

[0001] The present invention claims priority to US. Pro 
visional Patent Application Serial No. 60/336,265 ?led Nov. 
15, 2001. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to a system for monitoring 
conditions Within a tire, and speci?cally to a transmission 
signal protocol for information transmitted from a tire 
pressure-monitoring sensor Within the tire. 

[0003] Current government regulations have established 
that tire pressure must be monitored to provide a vehicle 
operator With information Warning of improper tire condi 
tions. Noti?cation of tire conditions aids in maintaining 
optimal tire operating parameters that in turn improves 
safety and handling of the motor vehicle. Further, monitor 
ing of conditions Within a tire alloWs the operator to main 
tain tire pressure Within an optimal range, to optimiZe fuel 
economy, vehicle handling, performance and safety. 

[0004] Conventional methods of monitoring tire pressure 
include positioning a sensor assembly Within each Wheel to 
monitor pressure, temperature and other conditions effecting 
tire performance. The sensor assemblies disposed Within 
each tire gather transmit a radio frequency transmission 
containing data indicative of tire conditions. The transmis 
sion is received by a receiver disposed Within the vehicle 
that provides information to a controller. The tire pressure 
data transmitted to the receiver is then displayed to the driver 
With information required to Warn of improper conditions or 
to provide speci?c numerical data for conditions Within the 
tire. 

[0005] The sensor assemblies disposed Within each of the 
tires are operated by a battery. Because the battery is 
disposed Within the tire and access to the battery requires 
removal of the tire, it is desirable to reduce and minimize the 
poWer required to operate this sensor and transmit the data 
signal to the receiver. It is desirable to develop a system and 
protocol for transmitting the signal and data to the receiver 
depending on various conditions of the vehicle to prolong 
battery life. 

[0006] Accordingly, it is desirable to develop a transmis 
sion protocol for the tire pressure monitoring system that 
eXtends battery life by transmitting data indicative of tire 
conditions to a receiver according to speci?c vehicle oper 
ating parameters. 

SUMMARY OF THE INVENTION 

[0007] An embodiment of this invention is a transmission 
protocol for a tire pressure monitoring system transmitted 
from a sensor disposed Within each of the tires that senses 
conditions indicative of tire pressure and temperature. 

[0008] The transmitter disposed Within the tire receives 
data from the sensor Within the tire and transmits that data 
to a receiver according to a desired transmission protocol. 
The data transmission protocol includes a preamble portion. 
The preamble portion includes an Amplitude Shift Keyed 
(ASK) Wakeup signal. The data portion of the transmission 
is a Frequency Shift Keyed (FSK) signal. The ASK Wakeup 
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signal signals the receiver and indicates that the data portion 
of the transmission Will folloW. 

[0009] The receiver is initial con?gured to receive ASK 
signals. Each transmission from the tire pressure monitoring 
sensor assembly includes the preamble portion and ASK 
signal that triggers the receiver to sWitch to receive FSK 
mode. In the FSK mode, the data packet portions containing 
data indicative of tire conditions is received by the receiver. 

[0010] The transmission from the sensors includes data 
indicative of tire pressure; tire temperature and other con 
ditions Within the tire. Further, data transmitted by the sensor 
assembly includes various checks to ensure and check 
operation of the sensor assembly. 

[0011] The transmission protocol for the tire pressure 
monitoring system of this invention conserves battery poWer 
and ef?ciently provides information indicative of conditions 
Within a tire according to speci?c vehicle operating condi 
tions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The various features and advantages of this inven 
tion Will become apparent to those skilled in the art from the 
folloWing detailed description of the currently preferred 
embodiment. The draWings that accompany the detailed 
description can be brie?y described as folloWs: 

[0013] FIG. 1 is a schematic vieW of a motor vehicle 
including a tire monitoring and remote keyless entry system; 

[0014] FIG. 2 is a schematic vieW of the elements com 
prising a transmission from the tire sensor assembly; 

[0015] FIG. 3 is a schematic vieW of the transmission 
signal including variable intervals; 

[0016] FIG. 4 is schematic illustration of data transmis 
sions transmitted at variable intervals; 

[0017] FIG. 5 is a schematic illustration of a transmission 
signal including information indicative of tire conditions; 
and 

[0018] FIG. 6 is a schematic illustration of a receiver 
assembly. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0019] Referring to FIG. 1, an embodiment of this inven 
tion is a system for monitoring conditions Within tires 12, 
mounted to a motor vehicle 10. Amotor vehicle 10 includes 
at least four tires 12, each including a sensor assembly 14. 
In some instances, a spare tire 11 also includes a sensor 
assembly 14 to eliminate the need for exchanging sensor 
assemblies 14 for a de?ated tire. The spare tire 11 also 
include a sensor assembly 14 in order to provide the required 
data tire conditions for the spare tire 11 during its use as a 
replacement for one of the other tires 12. Further, the sensor 
assembly 14 Within the spare tire 11 transmits information 
indicative of tire conditions at least once a day, or anytime 
pressure goes loW. The sensor assemblies 14 disposed Within 
each of the tires 12,11 may be of any type knoWn to a Worker 
skilled in the art. 

[0020] Typically, the sensor assemblies 14 are installed as 
a portion of an air inlet valve to each of the tires 12,11 and 
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include a sensor assembly to sense temperature and pressure 
Within each of the tires 12,11. Each of the sensor assemblies 
14 is powered by a battery and transmits signals to a receiver 
16 indicative of condition With the tires 12,11 according to 
a speci?c protocol to eXtend battery life. 

[0021] The tire pressure monitoring system includes a 
receiver 16 that receives signals from the sensor assemblies 
14 Within the tires 12,11 and forWards that information to a 
micro-controller 25. The micro-controller 25 then sends the 
signal to a display 18 to communicate information to the 
operator. The receiver 16 may also receive a signal from a 
key fob 22 to activate a remote keyless entry system 20. The 
remote keyless entry system 20 controls locks on doors 24 
or may also be used to engage other functions of the motor 
vehicle 10. As appreciated, operation of a remote keyless 
entry system 20 is as knoWn to a Worker skilled in the art and 
may operate many other functions of the motor vehicle 10. 

[0022] Referring to FIG. 2, the components of a trans 
mission signal 26 is schematically illustrated. Transmission 
signal 26 emitted from the tire sensor 14 includes a trans 
mission preamble portion 28, folloWed by data packet por 
tions 31. The transmission signal 26 from the tire pressure 
sensor 14 is transmitted to the receiver 16. Each of these 
portions includes speci?c information indicative of condi 
tions Within the corresponding tire 12,11. 

[0023] Referring to FIG. 3, the transmission preamble 
portion 28 includes an amplitude shift key (ASK) Wakeup 
signal 29. The ASK signal 29 initiates the receiver 16 to 
change over from ASK mode to FSK mode. The ASK mode 
is the mode that is used for the remote keyless entry system 
20. The ASK mode is most desirable for transmissions that 
require high poWer and not subject to variations in distance 
betWeen the receiver 16 and the transmitter 22. Further, the 
ASK signal 29 is best suited for transmissions Where the 
transmitter and receiver are essentially stationary relative to 
each other. 

[0024] The ASK signal 29 is composed a plurality of data 
packets 27 of a speci?c pattern. Preferably, there are tWelve 
identical packets 27, each including ?ve bytes. The ?rst tWo 
bytes, indicated at 30, are of a data value of “0”. The 
remaining bits, indicated at 33 are off. Each packet is 4.16 
ms long. The speci?c pattern is selected to minimiZe the duty 
cycle of the Wakeup pattern to alloW the highest averaging 
factor possible in vieW of local restrictions. 

[0025] Each data transmission 26 includes a number of 
data packets 31 separated by a variable interval 58. Each 
data packet 31 contains ninety-six bits transmitted in FSK 
format that is 10 ms in duration. The variable interval 58 
separating the data packets 31 reduces and substantially 
eliminates the probability that transmissions 26 from other 
sensor assemblies 14 Will overlap at the receiver 16. The 
receipt of tWo or more data packets 31 simultaneously 
overlapped is knoWn as a data collision. The receiver 16 Will 
not recogniZe transmissions 26 collided or overlapped 
because the overlapped data frames are of a greater duration 
than the receiver 16 is programmed to receive. Overlapping 
data frames 31 causes a receiver 16 to ignore the data frames 
31. Repeated data collisions Will eliminate data from at least 
tWo of the data sensor assemblies 14. 

[0026] Referring to FIG. 4, each data signal 26 includes a 
duration 68. BetWeen each data signal is an interval 64. The 
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interval 64 is of a ?Xed duration than the data transmission 
26 Would be repeated and result in a transmission 66 of 
increased duration. As appreciated, When the receiver 16 
receives a transmission of increased duration 66 it Will 
simply ignore it because it is of a different length than that 
than Which the receiver 16 is programmed to receive. The 
receiver 16 is programmed to receive signals of certain 
duration in order to ensure that the receiver 16 is actually 
receiving information from tire pressure monitoring assem 
blies 14 disposed on that vehicle. Further, the receiver 16 
also only responds to signals of a certain duration in order 
to prevent interference and confusion that may be caused by 
overlapping signals. 
[0027] Referring to FIG. 3, the system of this invention 
includes a method of preventing repeated data collision. The 
sensor assemblies 14 of this invention prevent overlapping 
data frames 31 by varying the predetermined intervals 58 
betWeen the data packets 31 in a random manner. The length 
of the data frame 31 is preferably 10 milliseconds With the 
interval 58 varying according to the beloW equation. 

Interval 
length) 

[0028] Where: interval length is the length of time in 
ms betWeen data frames; Standard length is a pre 
determined duration of time in ms; and Beta is a 
random variable With a value betWeen 0 and 1. 

[0029] Preferably, the standard length of time is 100 
milliseconds; therefore, the interval length Will vary 
betWeen 100 milliseconds and 200 milliseconds depending 
on the value of beta. Each transmission 26 from the sensor 
assemblies 14 are set With differing variable intervals 58, 
such that even if one or more data packets 31 overlap for any 
one transmission, subsequent data packets 31 Will not over 
lap thereby preventing cyclical or repeated overlap. As 
appreciated differing lengths of data, frames are Within the 
contemplation of this invention and a Worker skilled in the 
art Would recogniZe the application of this method to other 
lengths of data transmissions. 

[0030] In another embodiment of this invention, the length 
of the variable interval 58 is transmitted to the receiver 
assembly 16. The receiver assembly 16 Will then eXpect the 
neXt data packet 31 at the communicated interval. This 
alloWs a receiver assembly 16 to sWitch back to the ASK 
receiver betWeen data frames 31. This is knoWn in the art as 
interleaving and is preferable in systems using a remote 
keyless entry system and a tire pressure monitoring system 
that share a common receiver. In this Way, the common 
receiver can receive remote keyless entry signal data and tire 
pressure-monitoring data Without creating periods of black 
outs for either system. 

length=standard length+(beta*standard 

[0031] Another factor considered in preventing signal 
collision is the transmission rate. The faster a rate the data 
is transmitted to the receiver the loWer the probability of data 
collision. Preferably, the system of this invention includes a 
rate of 9.6 killibauds. 

[0032] HoWever, a Worker skilled in the art Would under 
stand that different data transmission rates are Within the 
contemplation of this invention as Would be required by 
speci?c regulations in speci?c areas. 

[0033] Referring to FIG. 5, each data packet 31 includes 
a data packet preamble portion 34, an identi?cation portion 
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38 and the data portion 32. Each of those portions is divided 
into speci?c elements having speci?c purposes relevant to 
the transmission 26. The preamble portion 29 includes the 
?fteen bits containing “Zero” bits terminated by a start bit 36 
With a value of Data “one. 

[0034] The identi?cation portion 38 includes thirty-tWo 
identi?cation bits. The identi?cation bits include various 
data including product identi?cation and other information 
that Would indicate the position of the sensor on the speci?c 
vehicle relating to the receiver 16. The identi?cation bits 
provide information on the speci?c product serial number 
and identi?cation information used by the receiver 16 to 
differentiate tire pressure monitoring transmissions emitted 
from the vehicle from other vehicles that may be in the same 
proXimity to the receiver 16. 

[0035] A data portion indicated at 32 includes pressure 
information, temperature information, status information 
and other information that relays the present condition of the 
sensor assembly 14. The pressure information indicated at 
40 includes eight bits that indicate pressure Within the tire 
12,11. The eight bits are calibrated to a speci?c Zero pressure 
and indicate any deviation from that Zero pressure. Prefer 
ably, the Zero pressure is 14.7 pounds per square inch (PSI). 
Changes from this Zero pressure are indicated by the ten bits 
that make up the pressure data portion of the data portion 
indicated at 32 and Will register changes in pressure from 
Zero pressure in 0.11-PSI increments. The maXimum pres 
sure that the pressure bits Will indicate is 12,115 PSI. 

[0036] A neXt data portion indicated at 42 includes infor 
mation indicative of temperature Within the tires 12,11. The 
temperature and data portion includes eight bits. The eight 
bits include a speci?c value indicative of change from a Zero 
point. Preferably, the Zero point in this system is —40° C. and 
changes in 1° C. increments from the Zero point are indi 
cated by the values of the eight bits and the temperature 
portion of the data packets 42. 

[0037] A neXt data portion indicated at 44 includes eight 
bits providing an indication of acceleration. The eight bits 
indicated at 44 de?nes acceleration. Another bit includes 
information on the status the battery and is indicated at 46. 
A“0” value indicates that the battery is at a normal level and 
a value of “1” indicates that the battery is at a loW level. 

[0038] A frame number bit indicated at 48 provides infor 
mation as to What number data packet is currently being 
transmitted. As shoWn in FIG. 3, there are four data packets 
for each transmission 26. The frame number bits 48 simply 
indicate Which data packet is currently being transmitted. 

[0039] Four bits indicated at 50 provide softWare version 
information. The softWare version information 50 provides 
information used in programming the receiver and also in 
determining the proper operation of the tire pressure moni 
toring system. Further, many other uses as is knoWn to a 
Worker skilled in the art are Would be communicated by 
information indicative of the softWare version. 

[0040] Three bits indicated at 52 include information 
concerning the delay time betWeen data packets 31. The time 
betWeen data packets is calculated according to a speci?c 
algorithm and communicated to the receiver 16, in order for 
the receiver 16 to eXpect further transmission of the data 
from speci?c sensor and predetermined time based on the 
variable interval 58. 
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[0041] The Wake up status bit section provides a code 
indicated at 53. The code bits transmit information and are 
arranged to transmit and provide information to the receiver 
16 that the sensor assembly 14 is in a learn mode, normal 
mode, over temperature mode, Wake mode or a forced 
transmission mode. Further, the Wake up status information 
bits 53 can be used for other purposes and to indicate other 
modes of operation of the sensor assembly. The learn mode 
is indicated by all of the bits having a value of “1111”. A 
learn mode is When the sensor assembly 14 is triggered to 
transmitting identi?cation code indicative of the speci?c 
sensor to a receiver in order for the receiver to learn the 
speci?c location of the sensor assembly on the motor 
vehicle. 

[0042] In a normal mode, the sensor assembly is operating 
under normal conditions to send transmissions indicative of 
tire conditions to the receiver at the predetermined intervals. 
The normal mode is indicated by the four bits including a 
value of “0001”. 

[0043] The over temp mode indicates a condition Where 
the temperature has increased over a predetermined and 
pre-selected temperature. The over temp mode is indicated 
by a bit value of “0010”. 

[0044] The Wake function code indicates that the sensor 
assembly is noW rotating and has moved from a parked 
condition to an operating condition. This Wake function code 
bit has a value of “0011”. The Wake is used to indicate and 
detect Whether the vehicle is parked or in operation. 

[0045] The forced transmission bit is indicated by a value 
of “0100”. The forced transmission function code indicates 
that the sensor assembly has been externally activated to 
transmit data indicative of tire conditions. Sensor assemblies 
are externally triggered to transmit data indicative of tire 
conditions When it is desired to teach the receiver the 
position of each of the sensor assemblies. In other Words, a 
magnet or other device may be used to trigger transmission 
of a data signal from a speci?c sensor 14 in order for the 
receiver to learn Which sensor belong to that vehicle and at 
What location such as left front, right front or other position 
on the vehicle that the sensor is located. 

[0046] In a normal mode, the sensor assembly is operating 
under normal conditions to send transmissions indicative of 
tire conditions to the receiver at the predetermined intervals. 
The normal mode is indicated by the ?ve bits including a 
value of “0001”. 

[0047] The check sum information indicated at 54 
includes eight bits that are arranged to represent the sum of 
all of the bits. Check sum includes all of the bits eXcept for 
the preamble bits. This includes a bit stream of 58 bits. When 
the stream of bits is split into pairs of bits, it includes a series 
of Zeros and ones that can be converted to a decimal 
equivalent. Each pair is converted to a decimal equivalent 
and then each pair is added to all of the other pairs. The sum 
of all the decimal values is then indicated in binary form at 
the check sum bit. This binary form acts as a check of the 
data signal to the receiver to ensure that all of the data bits 
have been received and that the receiver has in fact received 
a complete signal. Check sum data bit Will change as values 
of the data packets and other function signals Within the 
transmission change. 

[0048] The ?nal bit is indicated at 56 as a stop bit. This 
signi?es that the data packet transmission by sending a 



US 2003/0122660 A1 

Manchester data “0” followed by one bit time high. The 
Manchester data “0” is part of the Manchester code. The 
Manchester code, knoWn by Workers skilled in the art is a 
coding in Which data and clock signals are combined to form 
a single self-synchronizing data string. Each included bit 
contains a transmission at the mid-point of a bit. The 
direction of the transition determines Whether a bit is a “0” 
or a “1”. In the ?rst half is a true bit value and the second 
half is the complement of the true bit value. The stop bit 
signi?es the end of the data packet transmission from this 
speci?c transmission. 

[0049] Referring to FIG. 6, the receiver assembly 16 
includes an ASK portion 74 and an FSK portion 72. . The 
receiver assembly 16 also includes an antenna 78 to receive 
transmissions from the key fob 22 and the sensor assemblies 
14. The antenna 78 is preferably of a length one quarter that 
of the Wavelength of the transmission received. Transmis 
sions received by the antenna 78 proceed through a resistor 
80 to the RF receiver 16. A controller 76 controls Whether 
the ASK portion 74 or the FSK portion 72 is engaged to 
receive incoming transmissions. 

[0050] The receiver 16 defaults to sending transmissions 
to the ASK portion 74 of the receiver 16. The ASK portion 
74 operates at a loW poWer and is therefore the default When 
the receiver 16 is activated. The ASK portion 74 is engaged 
While the motor vehicle 10 is stopped or parked. Preferably, 
the ASK receiver 74 is engaged in response to the speed of 
the motor vehicle 10 being beloW a predetermined speed. 
The predetermined speed is preferably beloW 10 miles an 
hour. Above 10 miles, an hour the receiver assembly 16 Will 
change over to the FSK portion 72. That is, that any signals 
received by the receiver 16 at that time Will be automatically 
directed to the FSK portion 72 of the receiver. The FSK 
portion 72 Will then receive transmissions from the sensor 
assemblies 14 disposed Within each of the tires 12,11. 

[0051] The conditions of the motor vehicle 10, Whether it 
is traveling at the desired speed or is parked, provide de?nite 
indicators on Whether the FSK portion 72 or the ASK portion 
74 are the default receiver for incoming transmissions. 
HoWever, When the vehicle 10 is idling, for instance in a 
traf?c jam, but not moving at a speed causing sWitch over to 
FSK portion 72 the system Will not sWitch over to the FSK 
portion 72 unless another condition is satis?ed. Each trans 
mission includes the ASK Wake up signal 28 that is sent 
before the FSK data packets 31 (FIG. 2) transmission. The 
ASK Wake up signal 28 alerts the receiver assembly 16 to 
the incoming FSK transmission Which causes the receiver 
assembly 16 to sWitch over to the FSK portion 72. The 
sWitchover alloWs the receiver assembly 16 to accept data 
indicative of tire condition from the sensor assemblies 14 
While the automobile is parked or idling in traf?c. 

[0052] Preferably, each of the sensor assemblies 14 Will 
transmit signals indicative of tire conditions at differing rates 
depending on the speed of the motor vehicle. At speeds 
above a predetermined speed the sensor assembly Will 
transmit the tire condition data at a greater frequency. At 
loWer speeds indicative of a parked vehicle, the sensor 
assemblies 14 transmits at a loWer rate. Preferably, the 
predetermined speed is 10 miles an hour and the sensor 
assemblies 14 Will transmit signals indicative of tire condi 
tions once every minute. BeloW the ten miles per hour 
predetermined speed threshold, the sensor assemblies 14 
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Will transmit the signals only after sensing a change in tire 
pressure above a desired amount indicative of a tire losing 
air pressure. Once an initial loss of pressure is sensed, the 
sensor assemblies 14 are triggered to transmit signals at 
one-minute intervals. 

[0053] Although speci?c speeds and intervals of data 
transmission are discussed, a Worker knoWledgeable in the 
art Would understand that it is Within the contemplation of 
this invention to use the other speeds and data transmissions 
and rules according to speci?c application criteria. The 
selective actuation of each sensor assembly 14 and sWitch 
ing betWeen ASK portion 74 and FSK portions 72 of the 
receiver 16 prevents signal collisions betWeen ASK and FSK 
transmission emitted by the remote keyless entry system 20 
and signals form the sensors 14 to optimiZe function of the 
receiver assembly 16. 

[0054] The foregoing description is exemplary and not just 
a material speci?cation. The invention has been described in 
an illustrative manner, and should be understood that the 
terminology used is intended to be in the nature of Words of 
description rather than of limitation. Many modi?cations 
and variations of the present invention are possible in light 
of the above teachings. The preferred embodiments of this 
invention have been disclosed, hoWever, one of ordinary 
skill in the art Would recogniZe that certain modi?cations are 
Within the scope of this invention. It is understood that 
Within the scope of the appended claims, the invention may 
be practiced otherWise than as speci?cally described. For 
that reason the folloWing claims should be studied to deter 
mine the true scope and content of this invention. 

What is claimed is: 
1. A system for monitoring conditions Within a tire 

comprising; 

a sensor disposed Within a tire for sensing conditions 
Within said tire; 

a transmitter for transmitting a signal indicative of con 
ditions Within said tire; 

a receiver for receiving said signal; 

said signal indicative of conditions Within a tire includes 
a ?rst preamble portion and at least one data packet 
portion. 

2. The system of claim 1, Wherein said preamble portion 
includes an Amplitude Shift Keyed Wake up signal. 

3. The system of claim 1, Wherein said data packets are 
transmitted in Frequency Shift Keyed format. 

4. The system of claim 1, Wherein said data packets 
include a data preamble including 15 data Zero bits and one 
start bit having a data value of “1”. 

5. The system of claim 1, Wherein said data packets 
include an identi?cation code. 

6. The system of claim 1, Wherein said data packets 
includes an identi?cation number including device serial 
number and product type. 

7. The system of claim 1, Wherein said data packets 
includes pressure information indicative of pressure Within 
said tire. 

8. The system of claim 1, Wherein said data packets 
includes temperature information indicative of temperature 
Within said tire. 
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9. The system of claim 1, wherein said data packets 
include status information indicative of current operational 
conditions of said sensor. 

10. The system of claim 9, Wherein said status information 
includes information indicative of a loW battery condition. 

11. The system of claim 9, Wherein said status information 
is transmitted at predetermined intervals. 

12. The system of claim 11, Wherein said status informa 
tion is transmitted at intervals shorter than said predeter 
mined intervals in response to a desired rate of change of any 
conditions monitored Within the tire. 

13. The system of claim 1, including an interval betWeen 
data packets. 

14. The system of claim 13, Wherein said interval betWeen 
data packets is variable. 

15. The system of claim 14, Wherein said variable interval 
varies betWeen 100 milliseconds and 200 milliseconds. 

16. The system of claim 14, Wherein said variable interval 
varies according to the equation Interval length=Standard 
length+(beta * standard length) 

Where: interval length is the length of time in ms betWeen 
data frames; standard length is a predetermined dura 
tion of time in ms; and Beta is a random variable With 
a value betWeen 0 and 1. 

17. The system of claim 1, including a check sum data 
packet including a binary value equivalent to a decimal sum 
of all data bits. 

18. The system of claim 1, including a loW battery bit set 
to a value of “0” When at battery voltage is Within a 
predetermined range, and set to a value of “1” When out of 
said predetermined range. 

19. The system of claim 2 Wherein said Wake up portion 
includes a pattern selected to minimiZe duty cycle. 

20. The system of claim 1, including four bits indicating 
speci?c Wake up status codes. 

21. The system of claim 21, Wherein said Wake up status 
codes indicates a status of said sensor, said status includes 
learn, Normal, Over temp, Wake and LP. 

22. The system of claim 1, including transmitting said 
signal at predetermined intervals in response to movement 
of the motor vehicle. 
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23. The system of claim 1, including increasing the 
duration betWeen transmissions of signals in response to the 
motor vehicle decreasing in speed beloW a predetermined 
speed. 

24. The system of claim 1, including a receiver for 
receiving ASK signals and FSK signals. 

24. The system of claim 24, Wherein said receiver defaults 
to receiving ASK signals. 

25. The system of claim 24, Wherein said receiver receives 
ASK signals from a remote keyless entry system. 

26. A method of transmitting information indicative of 
conditions Within a tire comprising the steps of: 

a. transmitting an amplitude shift keyed transmission 
preamble to a receiver; 

b. transmitting a frequency shift keyed identi?cation 
code; 

c. transmitting a fsk signal indicative of pressure Within 
the tire; and 

d. transmitting a fsk signal indicative of temperature 
Within the tire; 

27. The method of claim 26, including a time interval 
betWeen each of said data transmissions. 

28. The method of claim 27, further including the step of 
varying said time interval to prevent repeated data colli 
sions. 

29. The method of claim 26, including the step of trans 
mitting said transmission at a predetermined frequency. 

30. The method of claim 29, Wherein said predetermined 
frequency varies in response to vehicle operating param 
eters. 

31. The method of claim 30, Wherein said operating 
parameter includes vehicle speed, and said frequency of said 
transmissions are increased in response to an indication of 
pressure loss at a pre-selected rate. 

32. The method of claim 30, Wherein said frequency of 
said transmissions are decreased in response to a vehicle not 
moving for a set period. 

33. The method of claim 30, Wherein said frequency of 
said transmissions varies according to vehicle speed. 

* * * * * 
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