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ROLL CAGE TAG, Model No.: TRCS5 FCC ID: NDJTRCSS

1.

EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL
STATEMENT OF CERTIFICATION

FCC TEST REQUIREMENTS COMPLIANCE
PARAGRAPH. {(YES/NO)
15.203 Antenna Requirement Yes
15.231(a) Provisions of FCC 15.231 Yes
15.231(a) & (b) Transmitter Radiated Emissions - Fundamental, Harmonic Yes

and Spurious

15.231(c) 20 dB Bandwidth Yes
15.107, 15.109 AC Power Conducted Emissions & Radiated Emissions for Not applicable for
Receiver and Digital Circuit Portions battery operated
device.

TESTIMONIAL AND STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY:

1} THAT the application was prepared either by, or under the direct supervision of the
undersigned.

2} THAT the measurement data supplied with the application was taken under my
direction and supervision.

3) THAT the data was obtained on representative production units, randomly sefected.

4) THAT, to the best of my knowledge and belief, th& facts set forth in the application and
accompanying technical data are true and correct.

Certified by: A,

£

o x i -
TriMinh Lyu, P Eng.
VP, E@#_deering

DATE: Apr. ?4, 1999

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C

3000 Bristol Circle, Oakville, Ontario, Canada L6H BG4

Apr. 24, 1989

Tel. #: 905-829-1570, Fax. #: 905-329-8050, Website: http:/iwww.ultratech-fabs.com

. Assessed by Tl (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Australian

. Recognized/Listed by FCG (USA}, Industry Canada {Canada)
. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (MNIST)
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ROLL CAGE TAG, Model No.: TRCS5

FCCID: NDJTRCYS

2.

2.1.

2.2,

2.3.

EXHIBIT 2 - GENERAL INFORMATION

APPLICANT

KASTEN CHASE APPLIED RESEARCH

1331 Crestlawn Drive
Mississauga, Ontario
Canada, L4W 2P9

Applicant’s Representative: Ms. Mary Huzum

MANUFACTURER

KASTEN CHASE APPLIED RESEARCH

5100 Orbitor Drive
Mississauga, Ontario
Canada, L4W 474

DESCRIPTION OF EQUIPMENT UNDER TEST

The TRCY5 is a standalone unit with no buffered modulation data input/output interface. The antenna 1is an
integral part of the transmitter’s printed circuit board.

PRODUCT NAME:
MODEL NO.:

SERIAL NUMBER:
TYPE OF EQUIPMENT:

OPERATING FREQ.:

BANDWIDTH (26 dB OBW):

POWER RATING:

EMISSION
DESIGNATION @; 15.201:

DUTY CYCLE:
INPUT SUPPLY:
CPU CLOCK:

ASSOCIATED DEVICES:

INTERFACE PORTS:

ROLL CAGE TAG

TRCY5

T

Periodic Low Power Transmitters
433.92 MHz

120 kHz

7.9 uW EIRP

120K0F1D
71 %

3 Vdc battery
3.58 MHz

Kasten Chase E95 Exciter, FCC ID: NDJE95 and
R95 Receiver, FCC ID: NDJR95

N/A

ULTRATECH GROUP OF LABS

3000 Bristol Circle, Gakville, Ontario, Canada L6H 6G4

File #: KAS-037FCC15C
Apr. 24, 1999

Tel. #: 905-8298-1570, Fax. #: 905-829-8050, Website: http://www.ultratech-labs.com

L]

*

Assessed by 111 {UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australian

Recogiized/Listed by FGC {USA), Industry Canada (Canada)
All test resuits contained in this engineering test report are traceable to National institute of Standards and Technoiogy (NIST)
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H0LL CAGE TAG, Mode! No.: TRCI5 FCC ID: NDJTRCYS

2.4. RELATED SUBMITTAL(S)/GRANT

This transmitter is designed to work with the Kasten Chase E95 Exciter, FCC ID: NDJE95 and R95 Receiver,
FCC ID: NDJRSS. This Roll Cage Tag TRC93 operates in the same way as the Postag T95 which was certified
with FCC under FCC ID: NDJT95,

2.5. TEST METHODOLOGY

These tests were conducted on a sample of the equipment for the purpose of certification compliance with Code
of Federal Regulations (CFR47-1991), Part 15, Subpart C, Para. 15.231, Periodic Low Power Transmitters

Radiated emissions measurements were conducted in accordance with American National Standards Instifute
ANSI C63.4-1992 - American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 KHz to 40 GHz.

2.6. TEST FACILITY

Radiated Emissions were performed at the UltraTech’s 3-10 Meter Open Field Test Site (OFTS) situated m the
Town of Oakville, province of Ontario.

The above site have been calibrated in accordance with ANSI €63 .4, and found to be in compliance with the
requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of the Oakville Open
Field Test Site has been filed with FCC office (FCC File No.: 3104(/SIT 1300B3) and Industry Canada office
(Industry Canada File No.: 1C2049}. Last Date of Site Calibration: September 1998.

The above test site is also filed with Interference Technology International Ltd (ITI - An EC Directive on
EMC).

2.7. UNITS OF MEASUREMENTS

Measurements of radiated emissions are reported in units of dB referenced to one microvolt per meter
[dB(uV)/m] at the distance specified in the report, wherever it is applicable.

ULTRATECH GROUP OF LABS File #: KAS-03TFCC15C
3000 Bristol Circle, Qakville, Ontarig, Canada L6H 6G4 Apr. 24, 1999
Tel, #: 905-829-1570, Fax. #: 805-829-8050, Website: http://www.ultratech-labs.com

. Assessed by 171 {(UK) Competent Body, NVLAP (USA) Accreditation Body & ACAJAUSTEL (Australian
. Recognized/Listed by FGCG (USA), Industry Canada (Canada)
. Al! test results contained in this engineering test report are traceable to National institute of Standards and Technology (NIST)



FOO 2ART 13, SUBPART 8, PERIODIC INTENTIONAL RADIATORS Page 6
ROLL CAGE TAG, Mode! No.: TRCS5S FCCID: NBJTRCIE

3. EXHIBIT 3 - SYSTEM TEST CONFIGURATION

3.1. BLOCK DIAGRAMS FOR CONDUCTED & RADIATED EMISSION
MEASUREMENTS

Please refer to the photograph of set-up in Sec. 3.3 as a standalone device.

File #: KAS-037FCC15C

ULTRATECH GROUP OF LABS
Apr. 24, 1999

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: http:/f'www.ultratech-labs.com

. Assessed by 1T1 {UK} Competent Body, NVLAP {USA} Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC (USA), Industry Canada {Canada)
All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)

.
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BOLL CAGE TAG, Madel No.: TRC85 FCCID: NDJTRESS

3.3. JUSTIFICATION

A jumper was specially made to force the transmitter to operate continuously; this is not a normal operation

3.4. EUT OPERATING CONDITION

The transmitter was set to operate continuously for testing,

3.5. SPECIAL ACCESSORIES

No special accessories were required.

3.6. EQUIPMENT MODIFICATIONS

Not applicable.
ULTRATECH GROUP OF LABS File #: KAS-037FCC15C
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1969

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: http://www.ultratech-labs.com

. Assessed by T (UK) Competent Body, NVLAP {USA) Accreditation Body & ACAJAUSTEL [Australian

. Recognized/Listed by FCC {USA), Industry Canada {Canada)
. All test results contained in this engineering test report are traceable to National institute of Standards amd Technology (NIST)
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4, EXHIBIT 4 - TEST DATA

4.1. ANTENNA REQUIREMENTS @ FCC CFR 47, PARA 15.203

PRODUCT NAME: ROLL CAGE TAG, Model No.: TRCY95

FCC REQUIREMENTS:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device.

Notes: This requirement does not apply to carrier current devices operated under the provisions of (@ 15.211,
15.213,15.217,17.219 or 15.221.

ENGINEERING ANALYSIS:

Internal integral antenna component mounted on the printed circuit board.
TEST RESULTS: Conforms.

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Apr. 22/1999

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1999
Tel. #: 905-828-1570, Fax. #: 905-829-8050, Website: hitp://www.ultratech-labs.com

D Assessed by 1T {UK) Competent Body, NVLAP {USA} Accreditation Body & ACA/AUSTEL {Australian
+ Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All tast results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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ROLL CAGE TAG, Madel No.: TRCSS

Page 12
FCCID: NDJTRCSS

4.2. PROVISIONS OF FCC 15.231(A) FOR PERIODIC TRANSMITTERS

PRODUCT NAME: ROLL CAGE TAG, Model No.: TRC95

ENGINEERING ANALYSIS

FCC PROVISSIONS
Permitted Type of Devices (alari systems, door opener,
remote switches etc ...)

ANALYSIS ON COMPLIANCE

Alarm System

Prohibited Type of Devices (radio control of toys)

Not radio control toys

Prohibited Transmission Type (voice, video or data continuous
transmission)

Recognition codes to identify other particular
component as part of the system

A Manually Operated Transmitter (shall employ with the
switch that automatically deactivate the transmitter within 5
seconds of being released)

The transmitter is automatically deactivated within
less than 1 seconds of being reieases.

Periodic Transmissions: at regular predetermined intervals are
not permitted. However, polling or supervision transmissions
to determine system integrity of transmitter used in security or
safety applications are allowed if the periodic rate of
transmission does not exceed one transmission of not more
than one second duration per hour for the transmitter

Internal Radiators which are not employed for radio control
purposes during emergencies involving fire, security, and
safety of life, when activated to signal an alarm, may operate
during the pendency of the alarm condition,

Not applicable

TEST RESULTS: Conforms.

TEST PERSONNEL: Hung Trinh, EMI/RF] Technician

DATE: Apr. 22/1999

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4

File #: KAS-037FCC15C
Apr. 24, 1999

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: http://www.ultratech-labs.com

. Assessed by 171 {UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australian

. Recognized/Listed by FCC {USA), Industry Canada (Canada)

. Afl test results contained in this engineering test report are traceable fo National institute of Standards and Technology (NIST)
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ROLL CAGE TAG, Model No.: TRC85

Page 13
FOCID: NDJTRCOS

4.3. TRANSMITTER RADIATED EMISSIONS @ 3 METERS, FCC CFR 47, PARA.

15.231(B)(C), 15.209 & 15.205

PRODUCT NAME:

ROLL CAGE TAG, Model No.: TRCY95

FCC REQUIREMENTS:

The RF radiated emissions measured at 3 Meter distance shall not exceed the field strength below:

Fundamental Average Field Strength Limits ( V)
Frequency (MHz) Fundamental Harmonic/Spuriouns
260 - 470 MHz *3750 - 12,500 *375-1250

* Linear interpolations.

All other emissions inside restricted bands specified in @ 15.205(a) shall not exceed the general radiated

emission limits specified in (@ 15.209(a)

Remarks:

e Applies to harmonics/spurious emissions that fall in the restricted bands listed in Section 15.205. The

maximum permitted average field strength is listed in Section 15.209.

¢ (@ FCC CFR 47, Para. 15.237(c) - The emission limits as specified above are based on measurement
instrument employing an average detector. The provisions in @15.35 for limiting peak emissions apply.

FCC CFR 47, Part 15, Subpart C, Para. 15.205(a) - Restricted Frequency Bands

MHz MHz MHz GHz
0.090 - 0.110 162.0125-167.17 2310 - 2390 83-95
0.49 - 0.51 167.72 -173.2 2483.5 - 2500 10.6-12.7
2.1735-2.1905 240 - 285 2655 - 2900 13.25-134
8.362 - 8.360 322-3354 3260 - 3267 14.47 - 14.5
13.36-13.41 399.9-410 3332 - 3339 14.35 - 16.2
25.5-25.67 603 - 614 3345.8 - 3358 17.7-214
37.5-3825 960 - 1240 3600 - 4400 22.01-23.12
73-75.4 1300 - 1427 4500 - 5250 23.6-24.0
108 -121.94 1435-1626.5 5350 - 5460 31.2-318
123 - 138 1660 - 1710 7250 - 7750 36.43 - 36.5
1499 - 150.05 17188 -17222 8025 - 8500 Above 38.6
156.7 - 156.9 2200 - 2360 3000 - 9200

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Wehbsite: http:/lwww.ultratech-labs.com

. Assessed by 1TI {UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL (Australian

. RecognizediListed by FCC (USA), Industry Canada (Canada}
. Alf test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST}

File #: KAS-037FCCG15C
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ROLL CAGE TAG, Mode] No.: TRCS5

FCCID: NDJITRCIS

FCC CFR 47, Part 15, Subpart C, Para. 15.209(a)
-- Field Strength Limits within Restricted Frequency Bands --

FREQUENCY FIELD STRENGTH LIMITS DISTANCE
(MHz) (microvolts/m) (Meters)

0.009 - 0.490 2,400/ F (KHz) 300

0.490 - 1.705 24,000/ F (KHz) 30

1.705 - 30.0 30 30

30-88 100 3

88-210 150 3

216 - 960 200 3

Above 960 500 3

CLIMATE CONDITION:

Standard Temperature and Humidity:
=  Ambient temperature: 23+3 °C

s  Relative humidity: 50+3 %

e  Atmospheric Pressure: 100+5 kPa
POWER INPUT:

3 Vdc battery.

TEST EQUIPMENT:

s  Spectrum Analyzer, Advantest, Model R3271, S/N: 15050203, 100 Hz to 32 GHz)
Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 26.5 GHz, 34-38 dBdB gain nominal.
Active Loop Antenna, Emco, Model 6507, SN 8906-1167, Frequency Range 1 KHz - 30 MHz, (@ 50

Ohms
¢ Log Periodic/Bow-Tie Antenna, Emco, Model 3143, SN 1029, 20 - 1000 MHz, @ 50 ohms.
« Horn Antenna, Emco, Model 3115, SN 9701-5061, Frequency Range: 1 - 18 GHz, @ 50 Ohms.

METHOD OF MEASUREMENTS:
Refer to ANSI 63.4-1992, Para. 8 for detailed radiated emissions measurement procedures.

Applies to harmonics/spurious that fall in the restricted bands listed in Section 15.205. the maximum permitted
average field strength is listed in Section 15.209. A Pre-Amp and highpass filter are used for this measurement.

e  For measurements from 9 KHz to 150 KHz, set RBW =200 Hz, VBW > RBW, SWEEP=AUTO.
s For measurements from 150 KHz to 30 MHz, set RBW = 10 KHz, VBW > RBW, SWEEP=AUTO.
e For measurements from 30 MHz to 1 GHz, set RBW = 100 KHz, VBW > RBW, SWEEP=AUTO.

e  For measurement above £ GHz, set RBW =1 MHz, VBW = | MHz, SWEEP=AUTO.

File #: KAS-037FCC15C
Apr. 24, 1999

ULTRATECH GROUP OF LABS

3000 Bristo! Circle, Qakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: hitp:/iwww.ultratech-labs.com

. Assessed by |T1 (UK) Competent Body, NVLAP {USA] Accreditation Body & ACAJAUSTEL {Australian

. Recognized/Listed by FCG {USA), Industry Canada {(Canada)
. All tast resuits contained In this engineering test report are fraceable to National institite of Standards and Technology (NIST)
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If the emission is pulsed, modified the unit for continuous operation, then use the settings above for
measurements, then correct the reading by subtracting the peak-average correction factor derived from the
appropriate duty cycle calculation. See Section 15.35(b) and (c).

FCC CFR 47, Para. 2.997 - Frequency spectrum to be investigated

The spectrum was investigated from the lowest radio generated in the equipment up to at least the 10" harmonic
of the carrier frequency or to the highest frequency practicable in the present state of the art of measuring
techniques, whichever is lower. Particular attention should be paid to harmonics and subharmonics of the
carrier frequency. Radiation at the frequencies of multiplier stages should be checked. The amplitude of
spurious emisstons which are attenuated more than 20 dB below the permissible value need not be reported.

FCC CFR 47, Para. 2.993 - Field Strength Spurious Emissions

{a) Measurements was made to detect spurious emissions radiated directly from the cabinet, control
cireuits, power leads, or intermediate circuit elements under normal conditions of installation and
operation. Curves or equivalent data were supplied showing the magnitude of each harmeonic and other
spurious emission. For this test, single sideband. independent sideband, and controlled carrier
transmitters shall be modulated under the conditions specified in paragraph 2.989(c) as appropriate.
For equipment operating on frequencies below 1 GHz, an Open Field Test is normally required, with
the measuring instrument antenna located in the far field at all test frequencies. In event it is either
impractical or impossible to make open field measurements (e.g. a broadcast transmitter installed in a
building) measurement will be accepled of the equipment as installed. Such measurements must be
accompanied by a description of the site where the measurements were made showing the location of
any possible source of reflections which might distort the field strength measurements. Information
submitted shall include the relative radiated power of each spurious emission with the reference to the
rated power output of the transmitter, assuming all emissions are radiated from half-wave dipole
antennas.

(b} Measurements specified in paragraph (a) of this section shall be made for the following equipment:

(1) Those in which the spurious emission are required to be 60 dB or more below the mean power
of the transmuitter.

(2) All equipment operating on frequencies higher than 25 MHz

{3) All equipment where the antenna is an integral part of, and attached directly to the transmitter.

(4) Other types of equipment as required, when deemed necessary by the Commission.

TEST RESULTS: Conforms.

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Apr. 22/1999

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: http:/fiwww.ultratech-labs.com

. Assessed by (Tl {UK} Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL {Australian
. RecognizediListed by FCGC (USA), Industry Canada {Canada)
. Ali test results contained in this engineering test report are {raceable to National Institute of Standards and Technology (NIST)




FOO FART 15, SUBPART B, PERIODIC INTENTIONAL RADIATORS Pags 16
ROLL CAGE TAG, Mode!l No.: TRCS5 FCC ID: NDJTRCYS

MEASUREMENT DATA

RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

For measurements from 9 KHz to 150 KHz, set RBW = 200 Hz, VBW > RBW, SWEEP=AUTO.

For measurements from 150 KHz to 30 MHz, set RBW = 10 KHz, VBW > RBW, SWEEP=AUTOQ.

For measurements from 30 MHz to 1 GHz, set RBW = 100 KHz, VBW > RBW, SWEEP=AUTO.

T'or measurement above I GHz, set RBW =1 MHz, VBW =1 MHz, SWEEP=AUTOQ.

The following measurements were the worst cases when the radiating antenna was placed in both horizontal
and vertical polarization.

o The following AVERAGE rflevels were obtained from cither Peak readings added by the duty eycle
correction fuctor. DUTY CYCLE FACTOR = 20L0G ,(0.71) = -3.0dB

The radiated emissions tests were repeated with the EUT placed in three different orthogonal positions (back down,
stand up and side up), and the worst case of measurements were recorded as follows:

RF RF ANTENNA FCC AVG
FREQUENCY | PEAKLEVEL | AVGLEVEL PLANE LIMIT MARGIN PASS/
(MHz) {(dBuV/m) (dBu¥/m) (H/V) {dBuy/m) (dB) FAIL
43394 71.2 68.2 \% 80.8 -12.6 PASS
433.94 76.5 73.5 H 80.8 -1.3 PASS
----- 867.91 41.6 38.6 v 60.8 =222 PASS
86791 41.5 385 H 60.8 -223 PASS
1301.83 46.7 437 A% 54.0 -10.3 *PASS
1301.83 472 442 H 534.0 -9.8 *PASS
1735.86 58.4 554 v 60.8 -5.4 PASS
173586 57.9 54.9 H 60.8 -5.9 PASS
2169.75 548 51.8 \4 60.8 9.0 PASS
2169.75 515 48.5 H 60.8 -12.3 PASS
2603.72 47.7 44.7 \% 60.8 -16.1 PASS
2603.72 46.4 434 H 60.8 -17.4 PASS
3037.68 49.7 46.7 v 60.8 -14.1 PASS
3037.68 49.8 46.8 H 60.8 -14.0 PASS
3471.55 46.9 43.9 v 60.8 -16.9 PASS
3471.55 48.2 452 H 60.8 -15.6 PASS
No other significant emissions were found in the frequency range from 10 MHz to 10 GHz. Refer to attached
plots for details

* Emission within the restricted band specified in @ 15.205(a)

REMARKS: The maximum duty cycle of the transmitter can not be easily measured due to its randomness: therefore,
the maximum caleulated duty cycle value (71%,), provided by the manufacturer, was used for calculation
the average emission levels.

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: http:/fiwww.ultratech-labs.com

. Assessed by [Tl {UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL {Australian
. Recognized/Listed by FCC {USA), Industry Canada {Canada}
D Alf test rasults contained in this engineering test report are traceable to National Institute of Standards and Technalogy (NIST)
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1.T95 Transmission Algorithm description.

TLQ?(

To trigger the transmission cof P95, the Tag has to be brought into
excitation field. When excited,ﬂ¥§§ transmits an initial number of messages
defined by the “IP" parameter plus some extra messages up to “RCY number if
the Tag stays in the field, then it goes to sleep. The wmaximum number of
messages (“IP"+”"RC”} in one transmission, data rate and wmessage format are

user programmable.
Message format, as well as all parameters that define it, is shown

in Annex 1.

Time delay between mesgsacges ig randomized and it is always a
multiple of “InterMsgUnit” (see Annex 1}.The randomization is implemented
in such a way that "“OFF” time never repeats ltself for 32 messages.

Inter Message Delay = [SD + RND( 0..31 )] * InterMsgUnit,

and the general formula for Total Transmission Time of N messages
will be

Total Transmission Time = N * Message Length + (N-1)* Inter Message Delay.

A detailed description of how to calculate all time intervals used
in our final formulas can also be found in Annex 1.

2. Maximum Transmission Time.
FCC requirements:

According to Para. 15.231(a) and (2) of “FCC 47 CFR Ch. I (10-1-95
Edition}”, “A transmitter activated automatically shall cease transmission

within 5 seconds after activation”. TR
To comply with this requirement, P95 programmable parameters will

be set below the limits specified later in this document.

Implementation:

To calculate the maximum transmission time we have tc consider the
worst case scenario, the other words we have to choose the situation when
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inter message delays are at their maximum. Given our randomization pattern,
the following formula should be used

MaxTime = N * Message Length + (SD+31)*InterMsgUnit +
+ (SD+30)*InterMsgUnit + . . . + (SD+33-N)*InterMsgUnit.

After simplification this formula comes to
MaxTime = N * Message Length + (N-1) * (32 - N/2 + SD * InterMsgUnit),

where N=IP+RC is the maximum number of transmitted messages, Message Length

and InterMsgUnit are calculated as described in Annex 1. If the number of
transmitted messages exceed 32, then we have to apply the following
formula:

Maximum Transmission Time = M*MaxTime(32msgs)+ MaxTime{Nmsgs),
where Nmsgs=Nmod32 (remainder of N/32) and M is the integer.

Everything mentioned above was incorporated in order to calculate
the maximum allowable number of transmissions providing that we do not
exceed 5 second limit. To make the results more explicit and easy to use,
we set some parameters to fixed values (worst case scenario) and
represented the maximum allowable number of transmissions as a chart (see
Annex 2} . The chart shows the maximum allowable number of transmissions
“IP+RC” with respect to the number of user data characters “CC” and
subsequent delay “SD”. Given data rate, we can pick the appropriate graph
for DR2, DR32, DR4, then choose the number of characters for user data which
ig “CC” (down) and subsequent delay “SD” (across). the intersection will
yield the “IP+RC” number we are interested in (maximum number of allowable
transmissions) .

Example.

If: DR=4 (38,400bps), CC=05 and SD=33,
then from the chart for “DR4” we can see that Tags must transmit
not more than 45 messages (highlighted in Annex 2). Sc we choose “IP"=30
and “RC”=10. “Tre 28
Since the given example is the most common way to use F9%
transponders, we provide an extra graph in Annex 3 showing the overall
transmission time in seconds for the “IP+RC” {down} and “SD” (across).
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3.Duty Cycle

For the Dbuty Cycle calculation the same approach was used except
that for the worst case scenario we have to use the formula where Inter
Message Delays are minimal (such that we can put maximum possible number cf

messages into 100ms time frame) :

MinTime = N * Message Length + (SD+0)*InterMsgUnit +
+ (SD+1)*InterMsgUnit + . . . + (SD+N-2)*InterMsgUnit.

Putting “SD” to its minimum value (to obtain the shortest Inter
Message Delay), we get the following

MinTime = N* ( Message Length + { N-1) * InterMsgUnit/ 2 ) = 0.1second.

As before, we have to remember that the number of messages can be
more than 32. Keeping that in mind, from this formula we can define the
value of N and the Duty Cycle will be:

Duty Cycle = N * Message Length / 0.1second

Similar to the Maximum Transmission Time, Duty Cycle is
represented as a chart in Annex 4. “DR” and “CC” are the parameters which
affect Duty Cycle the most at this point. The rest of parameters are such
that we have the highest theoretical Duty Cycle possible (note that in real
life it will be congiderably less than the values shown). As you can see,
we achieve the maximum of 0.71 for “DR2" which is 9,600bps and “CC"=26.




Message format :

Prmbl SYNC

B ub CRC FLG

KEY

| ] S D P P
Prmbl = 700 ms preambule
SYNC = 23 synchronization bits, transmitted only if SM=Y
sSC = 2 byte system code, transmitted only if TS=Y
uD = user definable data, number of bytes is set by CC
CRC = 2 byte CRC, transmitted only if EC=Y
FLG = message flags, transmitted if TF=Y it has 1 byte if HF=N and 2 bytes if HF=Y
KEY = message key, transmitied only if EN=Y
TR 5
F95 Parameters :
DR 234 Data Rate: 9600, 19200, 38400 kBts/s
iP 1.200 Number of messages in the package
RC 0..255 Number of extra messages
sSb 1..220 Subsequent Delay
SM YN Synchronous Mode
TF YN Transmit Flags
HF YN Hex Flags
TS YIN Transmit System Code
EC YN Error Check
CC 0.32 Character Count for user data
1D ¢..200 Initial Delay
EN YN Encription Enable
TxBytes =SC + UD + CRC + FLG + KEY
BitsPerByte =12 for DR4, =11 for DR3, =10 for DR2
TxBits = SYNC + BitsPerByte * TxBytes
BitLen = 1/DR
TxLen =0.0007 + TxBits * BitLen
InterMsgUnit  ={UD+FLG)™0.0003066 (for DR4), *0.0005657 {DR3), *0.0010996 (DR2)
interMsgDelay =[ SD + RND(0..31) } * InterMsgUnit
TotalTx =P +RC
N = TotalTx mod 32
M = (TotalTx - N}/ 32
TxTime = (IP+RC) * TxLen + (IP+RC-1)" InterMsgDelay

Annex1

- number of bytes per message
- number of bits per byte

- number of bits per message

- bit duration

- message length

- time constant

Delay between messages
Maximum number of transmitted messages

Total transmission time
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Annex 2

Y, EN=Y

=Y, HF=Y, TS=Y, EC =

SM=Y, TF

2

DR=

SD
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Maximum allowable number of messages (IP + RC) that can be transmitted in 5 seconds
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Annex 4

Duty Cycle : 0.71
SM=Y, TS=Y, SD=1, TF=N, HF=N, EC=Y, EN=Y

DR
CC 2 3 4

ODO~NONAWN—=

O —o0o< (O <—~cpD

32| o065 - 046 0.41
Max Duty Cycle : 0.71 0.63 0.54
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FCC 1D: NDJTRCYS

4.4. 20 DB BANDWIDTH @ FCC CFR 47, PARA. 15.209(C)

PRODUCT NAME: ROLL CAGE TAG, Model No.: TRC95

FCC REQUIREMENTS:

The 20dB bandwidth of the emission shall be no more than 0.25% of the centre frequency for devices operating

above 70MHz,

CLIMATE CONDITION:

Standard Temperature and Humidity:
s Ambient temperature: 23+3 °C

¢ Relative humidity: 50+5 %

e  Atmospheric Pressure: 100+5 kPa
POWER INPUT:

3 Vdc battery.

TEST EQUIPMENT:

+  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203

TEST RESULTS: Conforms.

Frequency (MHz) Measured 20 dB BW (kHz)

Limit (25% Fc) (MHz)

434 120

108.5

TEST PERSONNEL: Hung Trinh, EMI/RFI Technician

DATE: Apr. 22/1999

ULTRATECH GROUP OF LABS

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-828-1570, Fax. #: 905-829-8050, Website: http://iwww.ultratech-labs.com

. Assessed by 171 {UK} Competent Body, NVLAP (USA} Accreditation Body & ACAJAUSTEL {Australian

. Recognized/Listed by FCC {USA), Industry Canada (Canada)

File #; KAS-037FCC15C
Apr. 24, 1999

. All test results contained in this engineering test report are traceable to National Institute of Standards and Technotogy (NIST)
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ROLL CAGE TAG, Maodei No.: TRC85 FCC D HNDJTRCSS

5.

5.1.

EXHIBIT 5 - GENERAL TEST PROCEDURES

ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL
TEST METHOD

The radiated emission measurements were performed at the Ultratech's 3 Meter Open Field Test Site (OFTS)
situated in the Town of Oakville, province of Ontario. The Attenuation Characteristics of OFTS have been filed to
FCC.

Radiated emissions measurements were made using the following test instruments:

1. Calibrated EMCO active loop antenna in the frequency range from 10 KHz to 1 MHz

2. Calibrated EMCO biconilog antenna in the frequency range from 30 MHz to 2000 MHz.

3. Calibrated A.H. Systems log periodic antenna in the frequency range above 1000 MHz (1GHz - 18 GHz).
4. Calibrated Advantest spectrum analyzer and pre-selector. In general, the spectrum analyzer would be used

as follows:

—  The 1f electric field levels were measured with the spectrum analyzer set to PEAK detector (1 KHz
RBW and VBW > RBW for frequency below 30 MHz, 100 KHz RBW and VBW > RBW for
Frequency below | GHz and 1 MHz RBW and 1 MHz VBW for frequency greater than 1 GHz).

—  Ifany rf emission was observed to be a broadband noise, the spectrum analyzer's CISPR QUASI-
PEAK detector (120 KHz RBW and 1MHz VBW) was then set to measure the signal level.

~ If the signal being measured was narrowband and the ambient field was broadband, the bandwidth of
the spectrum analyzer was reduced.

The EUT was set-up in its typical configuration and operated in its various modes as described in 3.2 of the test
TepOrt.

The frequencies of emissions was first detected. Then the amplitude of the emissions was measured at the specified
measurement distance using required antenna height, polarization, and detector characteristics.

During this process, cables and peripheral devices were manipulated within the range of likely configuration.

For each mode of operation required to be tested, the frequency spectrum was monitored. Variations in antenna
heights (from | meter to 4 meters above the ground plane), antenna polarization (horizontal plane and vertical
plane), cable placement and peripheral placement {each variable within bounds specified elsewhere) were explored
to produce the highest amplitude signal relative to the limit.

The maximum radiated emission for a given mode of operation was found by using the following step-by-step
procedure:

Stepl:  Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.

Step2:  Manipulate the system cables to produce highest amplitude signal relative to the limit. Note the amplitude
and frequency of the suspect signal.

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: hitp:/iwww.ultratech-tabs.com

*

.

Assessed by |TI{UK) Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL (Australian
RecognizediListed by FCC {USA), Industry Canada {Canada)
All test results contained in this engineering test report are traceable to National institute of Standards and Technology (NIST)

R R B



FOC PARY 15, SUBPART B, PERIODIC INTENTIONAL RADIATORS Page 19

ROLL CAGE TAG, Model No.: TRCS5 FCCiD: NDJTRCY5

Step3:

Step4:

Step5:

Step6:

Step7:

Rotate the EUT 360 degrees to maximize the suspected highest amplitude signal. If the signal or another at
a different frequency is observed to exceed the previously noted highest amplitude signal by 1 dB or more,
g0 back to the azimuth and repeat Step 2. Otherwise, orient the EUT azimuth to repeat the highest
amplitude observation and proceed.

Move the antenna over its full allowed range of travel (1 to 4 meters) to maximize the suspected highest
amplitude signal. If the signal or another at a different frequency is observed to exceed the previously noted
highest amplitude signal by 1 dB or mere, return to Step 2 with the highest amplitude observation and
proceed.

Change the polarity of the antenna and repeat Step 2 through 4. Compare the resulting suspected highest
amplitude signal with that found for the other polarity. Select and note the higher of the two signals. This
signal is termed the highest observed signal with respect to the limit for this EUT operational mode.

The effects of various modes of operation is examined. This 1s done by varying the equipment modes as
steps 2 through 5 are being performed,

After completing steps 1 through 6, record the final highest emission level, frequency, antenna polarization
and detector mode of the measuring instrument.

Calculation of Field Strength:

The field strength is calculated by adding the calibrated antenna factor and cable factor, and subtracting the Amplificr
gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

FS=RA + AF + CF - AG

Where FS = Field Strength

Example:

RA = Receiver/Analyzer Reading
AF = Antenna Factor

CF = Cable Attenuation Factor
AG = Amplifier Gain

If a receiver reading of 60.0 dBuV is obtained, the antenna factor of 7.0 dB and cable factor of 1.0 dB are
added, and the amplifier gain of 30 dB is subtracted. The actual field strength will be:.

Level in dBuV/m=60+7.0+ 1.0 - 30.
= 38.0 dBuV/m.

Level in uV/m = 10038/20) = 79 43 yV/m,
The frequency and amplitude of at least six highest conducted emissions relative to the limit are recorded

unless such emissions are more than 20 dB below the limit. If less than six emissions are within 20dB of the
limit, the background or receiver noise level shall be reported at representative frequencies.

ULTRATECH GROUP OF LABS File #: KAS-037FCC15C

3000 Bristol Circle, Qakville, Ontario, Canada L6H 6G4 Apr. 24, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Website: hitp://www.ultratech-labs.com

. Assessed by [TI (UK} Competent Body, NVLAP {USA} Accreditation Body & ACA/AUSTEL {Australian

. Recegnized/Listed by FCC {USA), Industry Canada (Canada}
. All fest resulis containad in this engineering test report are traceable to National Institute of Standards and Technology (NIST}
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RCLL CAGE TAG, Model No.. TRCSS FCC ID: NDJTRCS5
6. EXHIBIT 6 - INFORMATION RELATED TO EQUIPMENT UNDER

TESTS

6.1. FCC ID LABELING AND SKETCH OF FCC LABEL LOCATION
Refer to the attached sheets
6.2. PHOTOGRAPHS OF EQUIPMENT UNDER TEST
Refer to the attached photographs
6.3. SYSTEM BLOCK DIAGRAM(S)
Refer to the attached sheets
6.4 SCHEMATIC DIAGRAMS
Refer to the attached sheets
6.5. USER’S MANUAL WITH “FCC INFORMATION TO USER STATEMENTS”
Refer to the attached Users’ manual
ULTRATECH GROUP OF LABS File # KAS-037FCC15C
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 Apr. 24, 1999

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Wehsite: http:/mwww.ultratech-labs.com
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Assessed by |TL{UK} Competent Body, NVLAP {USA) Accreditation Body & ACA/ALSTEL (Australian

RecognizediListed by FCC {USA), Industry Canada (Canada)
All test rasults contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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ROLL CAGE TAG, Madsl Na.: TRCGS FCC 1D: HDJTRCGS

3.2. PHOTOGRAPH FOR RF EMISSION MEASUHE“EMTS
Teats were performed ot the Open Field test Site located in Oakville, Ontario, Canada.

]
ULTRATECH GROUP OF LABS File & KAS-DATECCIED
2000 Beiabal Circhs, Ouiredlla, Ontaric, Candds LEH SG4 Apr. 34, Vi

Tel. P: BOS-H2E-1570, Far. & SS-S09-80%50, Wiebaine: D wrany. LIRraDe: hrisDs com

=  Assessed by ITI{UK) Campeterd Body, NVLAP [USA) Accreditation Body & ACAALSTEL [Austraian

i Awcogninedisted by FCO [LERA), Indusiry Carsacs (Cansda)
. All togt results pontained in s anginsaring fesf fapod ae Iracesths o Nehonal Inafifute of Standards and Technology (NIST)
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Fil 10 NDJTHREES

ROLL CAGE Tads, Model Mo.: THERS
e

ULTRATECH GROUPF OF LABS Flle #: KAS-03TFCC150
000 Briwted Circle, Dakvills, Ontario, Canada LAH BG4 M. 24, 1698
Tel & S0E-E25-1570, Fax. #: S08-828-8050, Wabsita: tip-teww ultralsch-laba.com
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