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RADIODATA APPLICATION DESCRIPTIONS TRANSPONDER
FIRMWARE PROPOSAL

1. GENERIC TRANSPONDER FIRMWARE

A. ALL TRANSPONDERS REQUIRE A GROUP CODE. THIS CAN BE
ONE OF TWO OPTIONS BUILDING TO 64 LATER IN 2003

B. ALL TRANSPONDERS REQUIRE A UNIQUE CODE. THIS CAN

CONSIST OF 64 OPTIONS, BUILDING TO 1000 IN THE
SECOND QUARTER AND ! MILLION IN THE THIRD
QUARTER.

C. ALL TRARNSPONDERS SHOULD BEACON REGULARLY AT A
BEACON RATE THAT IS PROGRAMMABLE FROM THREE TIMES
A SECOND TO ONCE AN HOUR.

D. ALL TRANSPONDERS SHOULD BE ABLE TO TRANSMIT
IMMEDIATELY WHEN A SELECTED PIN ON THE
MICROPROCESSOR GOES HIGH.

E. ALL TRANSPONDERS SHOULD TRANSMIT THEIR DATA THREE
TIMES WITH A 40MS SPACE BETWEEN EACH.

F. ALL TRANSPONDERS SHOULD TRANSMIT EACH BIT IN A 200uS
TIME SLOT. AN “0” IS REPRESENTED BY A 40 MICROSECOND
PULSE (THE FIRST 25% OF THE TIME SLOT) AND A “1”, BY
THREE CONSECUTIVE 40 MICROSECOND PULSES (THE FIRST
75% OF THE TIME SLOT). START BITS CAN BE MORE THAN 3
CONSECUTIVE 40 MICROSECOND PULSES AND STOP BITS CAN
BE ONE OR TWO TIME SLOTS WITHOUT A TRANSMISSION.

G. ALL TRANSPONDERS NEED BY Q32003 TO BE ABLE TO
TRANSMIT DATA REPRESENTING TEMPERATURE AND
BATTERY CONDITION (FUNCTIONS PROVIDED BY THE
MICROPROCESSOR).

FIG. 2-06A
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RADIODATA APPLICATION DESCRIPTIONS TRANSPONDER
FIRMWARE PROPOSAL (continued)

2. SPECIFIC APPLICATION FIRMWARE

A. THE FIRST TRANSPONDER IS A BEACON TAG WITH STANDARD
GENERIC FIRMWARE, THAT WILL BE USED FOR SIMPLE
DEMONSTRATIONS AND FOR LOCATION ONLY APPLICATIONS.

B. THE SECOND TRANSPONDER WILL INCLUDE THE ABILITY TO
APPEND STATUS BITS TO THE CODE. THESE STATUS BITS WILL
REPORT THE HIGH OR LOW STATUS OF THREE TO FIVE
MICROPROCESSOR 1/0s.

C. THE THIRD TRANSPONDER NEEDS TO BE ABLE TO APPEND TO
THE TRANSPONDER'S CODE A SIMPLE THREE BIT CODED
INPUT TO A PIN ON THE MICROPROCESSOR (A POLLING
SIGNAL). :

D. THE FOURTH TRANSPONDER NEEDS TO BE ABLE TO SWITCH
ON POWER TO EXTERNAL SENSORS AND TAKE ANALOG DATA
INPUT TO THREE I/O PINS. IT NEEDS TO TAKE THREE
CONSECUTIVE SAMPLES, AVERAGE THE CLOSEST TWO AND
STORE THAT DATA. IT NEEDS TO DO THIS EVERY 2 TO 5
SECONDS, STORING THE AVERAGE OF THE THREE LAST
READINGS. THEN IT NEEDS TO COMPUTE THE DIFFERENCE
BETWEEN THE LAST TWO AVERAGES AND COMPARE THE RATE
OF CHANGE WITH THREE POSITIVE/NEGATIVE RATE OF
CHANGE LIMITS AND MODIFY ITS BEACON RATE DEPENDING
ON ANY VIOLATION OF THESE LIMITS. FURTHER IT NEEDS TO
COMPARE THIS AVERAGE OF AVERAGES WITH THREE
HIGH/LOW PAIRS OF LIMITS AND MODIFY ITS BEACON RATE
DEPENDING ON ANY VIOLATION OF THESE LIMITS. THE
LATEST AVERAGE OF AVERAGES DATA IS ALWAYS
TRANSMITTED AT THE BEACON RATE OR THE SELECTED
VIOLATION OVERRIDE RATE. THE TRANSPONDER HAS THREE
MODES OF OPERATION 1. SLEEP MODE; 2. WAKE-UP MODE,
POWER SENSORS, TAKE READINGS, PROCESS THEM AND
COMPARE WITH LIMITS, RETURNING TO SLEEP MODE IF NO
ANOMALY IS FOUND; 3. TRANSMIT MODE. '

FIG. 2-06B
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RADIODATA APPLICATION DESCRIPTIONS TRANSPONDER
FIRMWARE PROPOSAL (continued)

E. AFIFTH TRANSPONDER NEEDS TO CONTROL AND TAKE
DIGITAL DATA INPUT AND TRANSMIT IT AT A PRESCRIBED
BEACON RATE OR IMMEDIATELY WHEN POLLED,
APPENDING ONE BIT TO INDICATE WHETHER IT IS
TRANSMITTING ON A NORMAL BEACON SCHEDULE OR
BECAUSE IT WAS POLLED.

SCHEDULE

A. 1 .aTWO GROUP CODES
1.b SIXTY-FOUR UNIQUE CODES
1.c BEACON RATE TWO SECONDS
1.d POLLING OPTION (UNCODED)
1.e TRANSMIT THREE TIMES SPACED 40mS
1.f STANDARD 40uS PULSE WIDTH & 200uS TIME SLOT -10000 “0”,
11110 %1” ‘
l.g OMIT
2. OMIT ALL

B. 1.a TWO GROUP CODES
1.b SIXTY-FOUR UNIQUE CODES
1.c BEACON RATE TWO SECONDS-
1.d POLLING OPTION (UNCODED)
l.e TRANSMIT THREE TIMES SPACED 40mS
1.f STANDARD 40U5 PULSE WIDTH & 200U5 TIME SLOT -10000

“0”, 11110 «1”
1.G OMIT

2a

2b

FIG. 2-06C
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TRANSPONDER TRANSMISSION PERIODICITY
DECISION TABLE

Example of a Sensor Sampling Plan (Truck Wheel
Monitoring)

Step 1 Wake up every 2 seconds, take 3 samples,

average closest two readings, store in A
Step 2 Wake up every 2 seconds, move store A to

store B, take 3 samples, average closest two

readings, store in A
Step 3 Wake up every 2 seconds, move store B to

store C, move store A to store B, take 3
samples, average closest two readings, store

in |

Step 4 Compare value of data stored in A with limit
table and react accordingly

Step 5§ Average the averages stored in A, B and C
and store in D

Step 6 Compare value of data stored in. A with

data stored in B, check change with Rate of

Chanée Table and react accordingly
Step 7 plus Continue to repeat steps 3 through 6
indefinitely

Example of a Limit Table (Truck Wheel Monitoring)

Normal Convert Transmit Repeat

lus/minus  every every eaTx

to 12.5% 300 secs 300 secs 3 times
12.5t0 25% 90 secs 90 secs 6 times Warn
25t050%  30secs3 0O secs 25 times Alert
over 50% 10 secs 10 secs 50 times Alarm

Example of Rate of Change Table (Truck Wheel Monitoring)

Change Convert Transmit Repeat Action
greater than everyev  ery eaTx

0% 450 secs 900 secs 3 times

6.25% 150 secs 300 secs 6 times Warn
12.50% 90secs 90secs 12times Alertl
25% 30secs 30secs 25times Alert2

FIG. 2-07A
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