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FCC ID: N6SMRIR2

1.0 GENERAL INFORMATION
1.1 Product Description

The TRIND™ TIRIS™ (Part No. C00011-xxx) is a Radio Frequency Identification Device (RFID)
which is designed for use in conjunction with both battery-powered vehicle transponders (Texas Instruments
Part No. 9795101, FCC ID: A92VEHICLE) and handheld battery-less transponders (Texas Instruments RI-
TRP-Series such as a key ring tag). The vehicle transponder is mounted in the back window of an automobile
and the handheld transponder is carried by the user. The transmitter portion of the TRIND™ TIRIS™
operates at 134.2 kHz and is subject to FCC Part 15, Subpart C, “Intentional Radiator,” paragraphs 15.207
and 15.209. The digital electronics portion of the TRIND™ TIRIS™ is subject to FCC Part 15, Subpart B,
“Unintentional Radiator,” paragraph 15.109, under the Class A limits and as such, the TRIND™ TIRIS™ is
incorporated into an application that is subject to Class A limits. Attachment 1 contains a detailed technical
description and functionality of the TRIND™ TIRIS™ and its components. Photos of the TRIND™ TIRIS™
are provided in Section 8.0.

1.2 Related Grants

A vehicle transponder (FCC ID: A92VEHICLE) and a handheld battery-less transponder (Texas
Instruments RI-TRP-Series key ring tag) were used to exercise the TRIND™ TIRIS™ during the intentional
radiator radiated and conducted tests. The microreader module (Texas Instruments part No. RI-STU-MRD1)
which provides the 134.2 kHz fundamental emission is a component of the TRIND™ TIRIS™ and has
previously received certification under FCC ID: A92MICRO.

1.3 Tested System Details

The TRIND™ TIRIS™ is intended to be mounted into an enclosure such as a fueling dispenser and
includes two overhead 134.2 kHz low Q transmit antennas with tuning boards, a low frequency (LF) transmitter
module (which includes two remote 134.2 kHz RF transmitters), a data control board, a UHF 902.858 MHz
receiver, two UHF receiving antennas, two 134.2 kHz LF PCA (printed circuit assembly) antennas, and two
light microreader/LED bezel assemblies. These components are assembled per the drawings in Attachment
1.

The TRIND™ TIRIS™ operates from 120 VAC converted to 22.5 Vdc and 5 Vdc using power
supply Part No. T20314-G1. The system description, functionality and block diagrams are located in
Attachment 1. Cabling is denoted in the dispenser block diagram located in Attachment 1. The components
on the system are listed below in Table 1.1.

PAL0-3083\0051pt.doc 4 of 37



FCC ID: N6SMRIR2

TABLE 1.1
TRIND™ TIRIS™ COMPONENTS
Component Description Part Number
TIRIS Data Control Board with UHF Receiver Q13563-04
TIRIS 134 kHz Transmitter Board with Remote Radio 013579-01

Frequency Module (two each) and Carrier Board

TIRIS 902-928 MHz Receiver Board

RI-RFM-HREA (T1)

Marconi Power Supply T20314-G1
TRIND Gateway Board
ant;;na Specialist 902-928 MHz Receive Antenrllla0 t(6;510”x3.0” 013851-01
M/A-COM 902-928 MHz Receive Dipole Antenna ~ Note 1 Q13868-01
Overhead Antenna Tuning Board T20579-GX
Light/Microreader Board T20601

Note 1: Although a normal installation would have two M/A-COM or two Antenna Specialists
receive antennas, one of each antenna was used during FCC compliance testing.

The TRIND™ TIRIS™ is used with Marconi Commerce Systems Advantage, MPD-3, and Encore

line of fuel dispensers.

Each type of fuel dispenser uses an identical TRIND™ TIRIS™ system with the

exception of slight differences in the overhead antennas, door antennas, and tuning board. The following
TRIND™ TIRIS™ configurations were tested.

TABLE 1.2
ANTENNA CONFIGURATIONS TESTED

Overhead Antenna

Door Antenna

Tuning Board

Dispenser (for car tag) (for hand-held tag) Note 1
T20579 bareboard
(2) 12" x 45" single-loop antenna, C1=15nF
3/8" diameter aluminum tubing C2=10nF
C3= not populated
2) 9.5”7 x 42.34” single-loo
gn)tenna 3/8" diameter aI?Jminurg (2) 527 x10.2” 134 kHz | Same as above except
Advantage tubing antennas mounted to the | C3= 1800pF
and MPD-3 "2)"9.5” x 30.34” single-loop | Plastic bezel doors
antenna, 3/8" diameter aluminum ga3r1_1e3gsogbgve except
tubing B P
No overhead antenna (hand-held
only configuration). “Dummy” N/A
resistive loads were connected to
the Transmitter Board outputs.
9.5” x 35.42” single-loop antenna, Same as above except
3/8" diameter aluminum tubing (2)3.5"x4.5” 134 kHz | C3=2700pF
Encore | No overhead antenna (hand-held | @ntennas mounted to the
only configuration). “Dummy” | plastic bezel doors NIA

resistive loads were connected to
the Transmitter Board outputs.

Note 1: Each overhead antenna size variation uses the same PC board-based tuning circuitry with the only difference
being capacitor values which customizes that board for the inductance required for a given antenna size/geometry.

P:\10-3083\005rpt.doc

5of 37




FCC ID: N6SMRIR2

1.4 Test Methodology

Both conducted and radiated testing was performed according to the procedures in ANSI
C63.4-1992, and the limits prescribed in CFR 47, FCC 15.207, 15.109, and 15.209. Radiated testing was
performed at an antenna-to-EUT distance of 3, 10, and 30 meters.

A test fixture for the TRIND™ TIRIS™ system was used during radiated emissions testing to
replicate the actual installation of the system in a high hose fueling dispenser (gas pump) with the 134kHz
transmit antennae at the heights they would be in the field. The test fixture was constructed from materials
which would not provide additional shielding (wood & PVC pipe). Pre-compliance testing demonstrated that
this arrangement is "worst case" with respect to the radiated emissions limits, particularly when measuring the
harmonics of the 134 kHz intentionally radiated signal at close distances (3 meters). Photographs of the
radiated emissions test setup showing the test fixture are provided in Appendix E.

15 Test Facility

The Open Area Test Site (OATS) and Conducted Measurement Facility used to collect data are
located at Southwest Research Institute, 6220 Culebra Road, San Antonio, Texas. Details concerning these
test sites are found in the report entitled, "Description of Measurement Facility,” dated 28 April 1997, which
is on file with the FCC Laboratory Division in Columbia, Maryland. On June 12, 1997, the FCC approved
the sites for the purpose of providing test results for submission with equipment authorization applications
under the Commission's Equipment Authorization Program.
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FCC ID: N6SMRIR2

2.0 PRODUCT LABELING
2.1 FCC ID Label
The FCC ID label is shown in the drawing in Attachment 3.
2.2 Location of Label on EUT
The location of the label is shown in the drawing in Attachment 3.
2.3 Label for the Exterior of Devices Incorporating the EUT

The TRIND™ TIRIS™ will be incorporated in other devices such as a fuel dispenser (e.g., a fueling
dispenser (gasoline pump) employed at a service station). A label will be supplied with the TRIND™
TIRIS™ for placement on the exterior of the device in which the equipment is incorporated. This label is
shown in a drawing in Attachment 3.

2.4 Supplemental Information to be in the Reader Manual

In addition to reiteration of required information as on intentional radiator, in keeping with sections
15.21 and 15.105 of the FCC rules, the manual supplied with the TRIND™ TIRIS™ will also include the
following admonitions:

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference; in which case, the user will be required to correct
the interference at his own expense.

NO MODIFICATIONS: Modifications to this device shall not be made without the written consent

of Marconi Commerce Systems. Unauthorized modifications may void the authority granted under Federal
Communications Commission Rules permitting the operation of this device.
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3.0 SYSTEM TEST CONFIGURATION
3.1 Justification

Radiated tests were performed on the TRIND™ TIRIS™ intentional radiator from 134 kHz to 30
MHz for the highest fundamental and harmonics. Three polarizations of the receive loop antenna were used.
Radiated tests were performed up to 1 GHz for spurious emissions related to the digital electronics portion
of the unit. Both vertical and horizontal polarizations were tested. Radiated signature scans were made at
3 meters in a shielded anechoic chamber.

Conducted tests were performed on the AC power of the TRIND™ TIRIS™ from 450 kHz to 30
MHz.

3.2 EUT Exercise
The TRIND™ TIRIS™ is powered by 120VAC. During conducted tests, the unit was exercised by
establishing the interrogation reply sequence using handheld transponders. Dummy loads were used in place

of the overhead antennas during conducted tests.

During radiated tests of the intentional radiator, the unit was exercised by establishing the
interrogation reply sequence using both vehicle and handheld transponders.

For radiated tests of the digital electronics, the 134 kHz overhead antenna transmitter and the
microreader transmitter were disabled. L2 was lifted from the Vcc side to disable the microreader. The
overhead antenna transmitters were disabled by removing the fuse on each of the LF transmitter modules’
carrier boards, which removed Vcc from the final stage of the transmitter.

3.3 Special Accessories

In order to meet the FCC radiated limit for the spurious emissions, three ferrite beads were added to
the TRIND™ TIRIS™. A ferrite bead (Fair-Rite p/n 0431167281) was installed on each of the two
Light/MicroReader data/power cables. A ferrite bead (Fair-Rite p/n 0444164181) was also installed on the
overhead antenna cable assembly at the point where the cable exits the card cage. See the photo in Appendix
D (file: ferrite bead installation.jpg) which shows the location of the ferrite beads.

3.4 Equipment Modification
The need for special accessories noted in 3.3 above was determined during equipment testing.

3.5 Configuration of Tested System

Refer to Figure 4.1 for block diagram of tested configuration.
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4.0 BLOCK DIAGRAM OF THE TRIND™ TIRIS™ SYSTEM

A block diagram of the TRIND™ TIRIS™ system is provided in Attachment 1.
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5.0 CONDUCTED AND RADIATED MEASUREMENT PHOTOS

Refer to Appendix E for photographs of the conducted and radiated test setups.
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6.0 CONDUCTED EMISSION DATA

6.1 Conducted Measurement Data

Two configurations of the TRIND™ TIRIS™ system were tested for conducted emissions. Both the
Advantage/MPD-3 system and the Encore system were tested for conducted emissions in the “no overhead
antenna” (hand-held only configuration - see Table 1.2). In accordance with C63.4, Appendix I, “dummy”
resistive loads were connected to the Transmitter Board outputs in place of the overhead antennas.

The initial step in collecting conducted data was to perform a spectrum analyzer peak scan of the
measurement range to determine worst case. A computer-controlled spectrum analyzer was used to produce
a peak measurement data plot. Quasi-peak measurements were made on signals that were close to or above
the paragraph 15.207 limit. The worst case emission levels are provided in Table 6.1. Appendix A contains
conducted emission measurement plots.

TABLE 6.1
WORST CASE CONDUCTED EMISSION LEVELS

Judgment: EUT Passed By 2 dB

MEASURED
TRIND_TM TIRISTM FREQUENCY LEVEL (dBu\/)l LIMIT
Configuration (MHz) LINE NEUTRAL (dBuVv)
Advantage/MPD-3 no 12 MHz 46 48
overhead antenna 11 MHz 46 48
Encore no overhead 12 MHz 46 48
antenna 12 MHz 45 48

' All readings are quasi-peak measurements made with a spectrum analyzer.

6.2 Conducted Test Instrumentation

The test instrumentation used to make conducted measurements is given in Appendix C.
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7.0 RADIATED EMISSION DATA

7.1 Configurations Tested

FCC ID: N6SMRIR2

Both the TRIND™ TIRIS™ Advantage/MPD-3 system and the TRIND™ TIRIS™ Encore system
were tested for radiated emissions. Each system was tested with the overhead antenna configurations listed

in Table 7.1.

As can be seen in the table, full prescans from 134 kHz to 1000 MHz were performed on each
Advantage/MPD-3 system that uses an overhead antenna. OATS tests from 30 MHz to 1000 MHz were
performed on the configuration that showed the highest emissions during the prescans (12" x 45" single-loop

antenna).

fundamental emission, were made on all four configurations.

Measurements at the OATS from 134 kHz to 30 MHz, including the measurement of the

Prescans and OATS testing from 134 kHz to 1000 MHz were performed on the Encore system that
uses an overhead antenna. Measurements at the OATS from 134 kHz to 30 MHz, including the measurement
of the fundamental emission, were also made on the “no overhead antenna” configuration.

TABLE 7.1
CONFIGURATIONS TESTED FOR RADIATED EMISSIONS

Overhead Antenna

Dispenser (for car tag) Pre-scan OATS
(2) 12" x 45" single-loop antenna, Full Full
3/8" diameter aluminum tubing (134 kHz- 1000 MHz) | (134 kHz- 1000 MHz)
anterra, 318" diameter aluminum Full Paril
tubing ' (134 kHz- 1000 MHz) (134 kHz- 30 MHz)
Agvantage (2) 9.57 x 30.34” single-loop Full Partial
and MPD-3 " di i
?J‘;?an 3/8" diameter aluminum | ;3 1117 1000 MHz) | (134 kHz- 30 MH2)
No overhead antenna (hand-held
only configuration).  “Dummy” Partial Partial
resistive loads were connected to the (134 kHz- 30 MHz) (134 kHz- 30 MHz)
Transmitter Board outputs.
9.5” x 35.42” single-loop antenna, Full Full
3/8" diameter aluminum tubing (134 kHz- 1000 MHz) | (134 kHz- 1000 MHz)
Encore No overhead antenna (hand-held

only configuration).  “Dummy”
resistive loads were connected to the
Transmitter Board outputs.

Partial
(134 kHz- 30 MHz)

Partial
(134 kHz- 30 MHz)

7.2 Radiated Measurement Data

The data below are the corrected highest level EME measurements taken from the following radiated
data sheets. The data sheets include the emission frequencies and the corrected level. An explanation of the
field strength calculation is given in paragraph 7.4.

Measurements were made of the fundamental frequency of 134.2 kHz on each of the six
configurations listed in Table 7.1. Additionally, the spectrum was investigated for harmonics and spurious
emissions to 30 MHz at 3 meters. No harmonics or spurious emissions were detected up to 30 MHz on any
configuration. The measurement level of the fundamental of each configuration is shown in Table 7.2.
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FCC ID: N6SMRIR2

TABLE 7.2
MEASUREMENTS OF FUNDAMENTAL FREQUENCY

Judgment: EUT Passed by 24.3 dB

Erequenc Corrected Corrected Peak Limit Avg Limit
Configuration (I?Hz) Y| Peak Level Avg Level 10 Meters 10 Meters
dB(uv/m) dB(uVv/m) dB(uv/m)* dB(uv/m)'
Advantage/MPD-3 | 5 76.5 58.4 104 84
12" x 45
Advantage/MPD-3
95" x 42.34" 134 78.1 59.7 104 84
Advantage/MPD-3
Advantage/MPD-3
No OH antenna 134 68.3 49.2 104 84
Encore
9.5” x 35 42" 134 74.7 52.5 104 84
Encore
No OH antenna 134 67.5 56.5 104 84

! Limit at 10 meters is calculated using a 40 dB/decade extrapolation factor, in accordance with FCC
Part 15, Subpart C, Intentional Radiator, paragraph 15.31, (f), (2).

The spectrum from 30 MHz to 1000 MHz was investigated for spurious emissions. The worst case spurious
emissions are given in Table 7.3. Plots of the peak signature scans of the Advantage/MPD-3 12" x 45" and
Encore 9.5” x 35.42” configurations are provided in Appendix A. Plots of the peak signature scans of the
other TRIND™ TIRIS™ configurations are not included in the report but are on file at Southwest Research
Institute.

TABLE 7.3
MEASUREMENTS OF SPURIOUS EMISSIONS

Judgment EUT passed by 2.1 dB

Configuration Frequency Corrected Level ! Limit dB_ _
(MH2) dB(uv/m) dB(uv/m) under limit
36 36.5 39 2.5
Advantage/MPD-3 80 (horizontal) 33.7 39 5.3
12" x 45" 60 314 39 7.6
80 (vertical) 30.9 39 8.1
Encore 48 36.9 39 2.1
9.5” x 35 42" 80 34.3 39 4.7
64 28.7 39 10.3

! All readings are quasi-peak manual measurements made with a receiver.

The frequency and amplitude stability of the TRIND™ TIRIS™ fundamental emission was verified

by varying the AC input voltage between 85% and 115% of the nominal 120 VAC. Both the TRIND™
TIRIS™ Encore and Advantage/MPD-3 configurations were tested. The amplitude of the fundamental
emission changed by a maximum of 0.4 dB. The frequency of the fundamental emission changed by a
maximum of 80 Hz. Refer to Table 7.4.

13 of 37
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FCC ID: N6SMRIR2

TABLE 7.4
FREQUENCY AND AMPLITUDE STABILITY vs. INPUT VOLTAGE
Startup 2 minutes 5 minutes 10 minutes
AC Input Voltage Frequency | Amplitude | Frequency | Amplitude | Frequency | Amplitude | Frequency | Amplitude
(kHz) (dB) (kH2) (dB) (kH2) (dB) (kH2) (dB)
Encore

100% (120 VAC) | 134.21 34.8 134.23 34.8 134.20 34.8 134.23 34.8

85% (102 VAC) | 134.24 34.8 134.19 34.8 134.24 34.7 134.22 34.8

115% (138 VAC) | 134.24 34.8 134.26 35.0 134.22 34.6 134.27 34.9

Advantage

100% (120 VAC) | 134.24 40.8 134.24 40.8 134.26 40.8 134.23 40.8

85% (102 VAC) | 134.26 40.8 134.26 40.8 134.24 40.7 134.24 40.7

115% (138 VAC) | 134.24 40.8 134.24 40.8 134.25 40.9 134.24 40.8

7.3 Test Instrumentation for Radiated Measurements

Scans were made at an open area test site (OATS) and in an RF semi-anechoic chamber 28' long x
16" wide x 16" high with its interior lined on the ceiling and four walls with pyramidal absorber material up to
four feet in length. Measurements were made with a spectrum analyzer and a quasi-peak adapter in the
anechoic chamber and with a receiver at the OATS. The list of test instrumentation used to perform the
testing is shown in Appendix C.

7.4 Field Strength Calculation
The field strength was calculated by adding the antenna factor and cable factor, and subtracting the
amplifier gain (when used) from the measured reading. The basic equation with a sample calculation is

provided below:

FS=RA + AF + CF - AG

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Attenuation
AG = Amplifier Gain

For example, reducing the first row of the enclosed radiated data sheet with 35 MHz in the first row (page 18):

13.0 dB(MV)

9.5 dB(L/m)

2.1 dB (CF/AG FACTOR)
FS= 24.6 dB(mV/m)

To convert the dB(mV/m) value to its corresponding level in mv/m is as follows:

Level in mV/m Common Antilogarithm [(24.6 dBmV/m)/20] = 16.98 mV/m
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APPENDIX A

CONDUCTED MEASUREMENT PLOTS
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APPENDIX B

RADIATED MEASUREMENT PLOTS

PAL0-3083\0051pt.doc 23 of 37



FCC ID: N6SMRIR2

f?;_'i-‘ EMISTREN LeveL: amuva PEAK 16 Feb 2000 10: 30: 51
- PART 15/C INTENTIONAL RADIATOR
ADVANTAGE 12~ x 45"
120 I e L R ENRALED
l r
|
00— GEN LI:HE'i
| i E
| e ] | !
80 . \\ | [
'\\}\L& .
' b |
60
|
l
i

FREQUENCY [MHz]

ﬁp EMISSYEN LeveLr e PEAK 16 Feb 2000 10: 43: 49
e PART 15/C INTENTIONAL RADIATOR

120 = -4-
| |
. - 1 |
100 el ’ GEN| LuI]
= |
80
et
B0 |

FREQUENCY [MHz]

P:\10-3083\005rpt.doc 24 of 37



FCC ID: N6SMRIR2

hﬁnn EMISSTON LEVELC oBuvl PEAK 45 Tl SIS R v
i PART 15/C IHTEHTIEH.H.L RADIATOR
: |l mw. wer |
| e |
B0 =
i ! J| |
E | GENERAL LINIT
i
B S —— L L]
-\""-\.\_\_\_\. | i
E
40
!
.' ’; !
e | | ‘\%‘3‘««
!
I t
| |
1+1I T i 5

| FREQUENCY [MHz]

16 Feb 2000 10:57:32

]| bfqﬂﬂ Eﬂﬁgﬁﬂ LE'}I'EL[ dBuV] PEAK

PART 15/C INTENTIOMAL RADIATOR
% Mt ﬂ.?n FEHF'IH EUT
%? O BEZ
o
i . GENERAL | IJIT
|
I BOD F=
f |
40 | -
ol
20
1. 1 L L 10 ] |

FREQUENCY [MHz] |

P:\10-3083\005rpt.doc 25 of 37



FCC ID: N6SMRIR2

/Eu EHESEEEE LEVELL dBuV/ml BN o L ]
| - " [ FCC CLASS AEB PRESCAN, ANECWDIC |
‘ i Ty
? 5 TForE it o DTeE
o |——— L MHReh [
! o FCL CLASS A 3m
| S
= FLC CLASS B o
- S —— _.1_ .:'
30
0 |b— . |
| | | |
| SRS S —— ,
! ' . _ ' |
| ai.,_ il ainis | i W T — | ],[hj —eh .
 FREQUENCY DMz ]

P:\10-3083\005rpt.doc

e

/;iaﬂ Eﬂisgﬁq LEVELL dBuv/ul  PEAK cunsrifefgh 2000 17:5&5L |

|

1 FCC CLASS AZB PRESCAN, ANECHDIC

0 e e o B

Pl :%ﬁ%&ﬁ%lﬂﬁﬁ

|
[FCC CLASS A 3m_

—td
—

26 of 37



FCC ID: N6SMRIR2

et el

BTTERN ceveLe cbuvm1  sEak
I T FCC CLASS ARB PRESCAN, ANECHOIC

B —— T

azr -—1—|.|'|.F. A o S T SRS

16 Feb 2000 0B8:08:48

(FLC CLASS A ':'.hn

10

- T e R e ——

i % EHIEE_EEE LEVELL nEu'l.l'.-"u]_ PEAK 050y . “
| | FCC CLASS ALB PRESCAN, ANECHOIC |
| | TR |
| - 1o i . —— .L_ e ,._I'___,._.___H_....- Eﬂ.aig.’!g‘&“ .*.

—_—

EEE—————%

3d

10

e e B s el e ¢ i | s

FCCCLASS A Sm

}.. P —

T, .

e Ty

Laa—-_-.u. M. e s

: PP ’
i
4d__ e e L

_ FREQUENCY [MHzl

P:\10-3083\005rpt.doc

27 of 37

|



R

EHEE&-EL LEVELL dBuV/ml  PEAK

FCC ID: N6SMRIR2

16 Feb 2000 08: 25 27

o I | "] FCC CLASS ARB PRESCAN, ANECHOIC |
e
| | R e e
e L i el
!ﬂ - ; — e i R
| 5o | : '
| |
|
.
10
* 400 E— | | —om
L FREGUENCY [MMz]

E{SEEET 1 LEVELL dBuV./m] PEAK

o e e s

R

10

S ey

, FCC CLASS ARB PRESCAM, AMECHDIC

e it

16 Fab 2000 08 32: 52

E..\__ e o —— ,_._._._ll,.._. %ﬁ?n ¥ 4g"
I || T ltﬁ;%%&ﬁ.‘sﬂ
H i I I
’ i | |
— | —FEEELASEH———

FREQUENCY [MH=z]

P:\10-3083\005rpt.doc

28 of 37




FCC ID: N6SMRIR2

! A— N
. EMISITEN cevere aBun P ¥ ok L R
B ['[ PART 15/C INTENTIONAL RADIATOR
R
| | =il
| 120 | | L1 W i Eﬂ
| |
|

- | N I
FREQUENCY [MHz] |

/}Q Eﬂiaé'iﬁ‘i LEVELL dBuVl  PEAK 17 Feb 2000 09:01:06
| T PART 15/C INTENTIONAL RADIATOR

{ _ | ! |
| 80— ] | ; :
1 ] i E : I
; | | P —
I

|

.|

f ~ 1
Il

FREDUENCY [MHz]

P:\10-3083\005rpt.doc 29 of 37



FCC ID: N6SMRIR2

MR

Eim LE'I.I'E' L dBuV¥]

17 Feb 2000 09 16: 08

PEAK

' | PART 15/C Imtrmmu. RADIATOR

o
I | [} ]
.| i
= H‘- L g GEMERAL lII'IIT
| :
' | ]
| _a
K |
|
|
| 20
| : |
. : ! b |
I 1- 1.1 ! - J i |- ] ] Ilh L
5 FREQUENCY [MHz]
1' @b 2000 O g
. elltsdan LEVELL dBOVI  PEMK 17 Fab 2000 06k 092
| | , | '] PART 15/C_INTENTIONAL RADIATOR
I ! { : |
f : i
'r | i mm&é
E:I : I : | 1 i
| ! | || GENERAL ;.Iri.'rT |
{
, . ! |
- | |
f | |
: | |
| |
i

P:\10-3083\005rpt.doc

30 of 37



FCC ID: N6SMRIR2

e

I hf%u EEisEEﬁ:ﬁ_gE@_[ @wﬂ_- PEAK 16 Fab 2000 16: 46: 45
Il T [T FCC CLASS ASB PRESCAN, ANECHDIC

9.5" x 35.42" /3.5"x4.5
| %“lhﬁa"ﬁw

1 'FCC CLASS A 3m
m § & i o - i |- N

|

I

| |

?D . — ma JI

-
|

——

8
%

|
| 10 |_ ———— . ; | | SE—
lf_'" i W DY . S N
T
' e 1:_{11 TS0

FREQUENCY LMHz

L —

R, BISEE .l-.E_'uI'EL[ dBuV/ml  PEAK

16 Feb 2000 16:3%: 38

[ 1T "1 | FCC CLASS A8B PRESCAN, ANECHOIC
E 1] I 8.5" x 35.42" /.5"xd.5
RIS SN W—
I I | i 1%%@‘.5?@&‘_553_
é | | | | | r' :
| | | R \FOC CLASS A Sm |
‘ l W A A | S
| o | ! | |FCC,CLASS B (o |
| | ! |- il
[ | f | i l
;| L - MG |
| ' '
| Mo Lo il |
[ ' |
- B i | A
| 1|
| | . :
;’ | | | 11 ]
ag ' Sl Tdo™ 1sh
FREQUENCY [MHz] -

P:\10-3083\005rpt.doc 31 of 37



FCC ID: N6SMRIR2

70

50

10

Eﬂfﬁ&_ﬁﬁ LEVELL dBuV/m] PEAK

16 Fab 2000 1B:27:13

FCC CLASS ARB PRESCAN, ANECHOIC
8,5" x 35. 82" /AL5"x45

11 GFF IEROREABER OISABLED

FCC CLASS A 3=

e

oot B S

=

10

[ 9.5" x 35, 42" /3,5"%4.5

S R TR

1 o 300
FREQUENCY MHz]
] ~TEST i
R, BMISTERY Leverr amowm  pea 16 Fab 2000 16:33: 33
| FCC CLASS ARB PRESCAN, AMECHDIC

—FEL-GAEE- B dm

M |

SRS

.-LL III:

e

__FREGUENCY [MHz]

P:\10-3083\005rpt.doc

32 of 37




FCC ID: N6SMRIR2

h/%u EEEE_EEELWEL: dBuV/m]  PEAK '16 Fab 2000 16:08: 44
! i FCC CLASS ABB PRESCAM, AMECHOIC
— | 8.5 x 35.42° /3.5"%4.5
m - | XHTT OFF HILRORE B DTeAml REL
| | | ‘ |
= I - I ; |
> - o S S [
o | | l ! : I ; [,
.: i I |
| " — - !
| T
T B , | |
| | i :
! i B
| ! I
4 L | el
FREQUENCY [MHz)
F e Sreres
e EMESTERY ceveLt a1 paak 16 Fab 2000 16: 18: 40
F ! [ FCC CLASS A&B PRESCAN, ANECHDIC
| i %S' % 35.42" /3.5"%4.5
{ i
.l | | e TR
| | |
| |
? FeE4tS5 A
0 | | FEELASE-B—fn—
30 | Wl
I |
5 _
10 | 1 |
I g
| | r
] I -
I |
i : TO00
- — FREGUENGY—[MHz] o

P:\10-3083\005rpt.doc 33 of 37



FCC ID: N6SMRIR2

APPENDIX C

TEST INSTRUMENTATION
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EQUIPMENT USE REPORT

SERIAL CAL
MANUFACTURER | MODEL NO. | DESCRIPTION el OATE
CONDUCTED EMISSIONS
RHODE &
v ESH2-75 LISN 881362/017 | 9APROO
SPECTRUM
HP 85688 ALY IER 2415A00464 | 10MAY00
QUASI-PEAK
HP 85650A OAPTER 2043A00254 | 01AUGO0
ANECHOIC CHAMBER
PREAMP 5
SWRI UTC 10 221-1 101000 Mtz 9112SN15 | verified
SPECTRUM
HP 85688 ALy oen 2152A03081 | 13MAROO
QUASI-PEAK
HP 85650A POy 2043A00213 | 13MARO0D
QUASI-PEAK
HP 85650A ADAPTER 2043A00254 | 16FEB00
HP 8447F PREAMP 2727A02261 |  verified
ANTENNA, B
EMCO 3121-DB3 S IPOLE 148 verified
ANTENNA, B
EMCO 3121-DB4 S IPOLE 1097 verified
ANTENNA., »
EMCO 3121-DB2 DIPOLE 147 verified
ELECTROMETRICS L-000123 ANTENNA, LOOP 371 02MARO0
OATS
RHODE & SWARTZ ESS TEST RECEIVER | DE31157 | 23MAROO
SWRI 2 MHz-1GHz | OATSPRE-AMP | 14-82-020 | verified
ANTENNA.

EMCO 3104 BICON 2107 29APRO0
ELECTROMETRICS | DM-105-T2 A'BITP%\'L'EA’ L-000178 | 29APROO
ELECTROMETRICS | DM-105-T3 ANTENNA, L-000108 | 29APRO0

DIPOLE
ROTRONIC PA1 HYGROMETER 60856 02DEC00
FAIRCHILD ALR-25 LOOP ANTENNA 093 02MARO0
VOLTAGE VARIATION
SPECTRUM
HP 85688 A oy 2415A00464 | 10MAYO00
ELECTROMETRICS ALR-25 LOOP ANTENNA 372 02MARO0
FLUKE 89 DVM 74330134 | 22NOVO0O
AC VARIABLE B
SENCORE PR57 SUPPLY - verified

P:\10-3083\005rpt.doc 35 of 37



APPENDIX D

PHOTOS OF TESTED EUT

File Name

TRIND TIRIS System Mounted in Test Fixture.jpg

TRIND TIRIS Card Cage and Bezel Antennas.jpg

TRIND TIRIS Card Cage.jpg

Card Cage (Rear).jpg

DBC and LF Transmitter Side of Card Cage.jpg

Power Supply Side of Card Cage.jpg

Data Control Board (frontside).jpg

Data Control Board (backside).jpg

T20314-G1 Power Supply (frontside).jpg

T20314-G1 Power Supply (backside).jpg

T20128 Gateway Board (frontside).jpg

T20128 Gateway Board (backside).jpg

Q13579 LF Transmitter (frontside).jpg

Q13579 LF Transmitter (backside).jpg

Q13579 LF Transmitter with fuse removed (disables overhead antenna).jpg
12 X 45 Advantage Overhead Antenna.jpg

12 X 45 Advantage Overhead.jpg

12 X 45 Advantage Overhead Antenna.jpg

9.5 X 42.34 Wide Frame Advantage Overhead Antenna.jpg

9.5 X 30.34 Narrow Frame Advantage Overhead Antenna.jpg

T20524 Advantage Bezel Antenna (Frontside).jpg

T20524 Advantage Bezel Antenna (Backside).jpg

Advantage Bezel Assembly.jpg

9.5 X 35.42 Encore Overhead Antenna.jpg

Encore Overhead Antenna.jpg

Encore Bezel Antenna.jpg

3.5 X 4.5 Encore Bezel Antenna.jpg

Overhead Antenna Mounting Box Assembly.jpg

Tuning Board in Mounting Box.jpg

T20579 Advantage 12 x 45 Overhead Antenna Tuning Board (Frontside).jpg
T20579 Advantage 9.5 X 42.34 Overhead Antenna Tuning Board (Frontside).jpg
T20579 Advantage 9.5 X 30.34 Overhead Antenna Tuning Board (Frontside).jpg
T20579 Antenna Tuning Board (Backside).jpg

T20579 Encore 9.5 X 35.42 Overhead Antenna Tuning Board (Frontside).jpg
T20601 LightMicroreader Board (Frontside).jpg

T20601 LightMicroreader Board (Backside).jpg

T20601 LightMicroreader with L2 lifted (removes Vcc from Microreader).jpg
MACom UHF Receive Antenna.jpg

Antenna Specialists UHF Receive Antenna.jpg

Overhead Antenna cable assembly with ferrite bead.jpg

Dummy Load.jpg

Ferrite Bead Installation.jpg
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APPENDIX E

PHOTOS OF TEST SETUPS

Test Setup

Radiated Emissions — Anechoic
Radiated Emissions — Anechoic
Radiated Emissions — Anechoic
Radiated Emissions — OATS
Radiated Emissions — OATS
Radiated Emissions — OATS
Radiated Emissions — OATS
Radiated Emissions — OATS
Conducted Emissions
Conducted Emissions

Conducted Emissions

P:\10-3083\005rpt.doc

File Name
Anechoicl.jpg
Anechoic2.jpg
Anechoic5.jpg
OATS1.jpg
OATS2.jpg
OATS3.jpg
OATS4.jpg
OATS5.jpg
Conducted?2.jpg
Conducted3.jpg

Conducted4.jpg
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ATTACHMENT 1

FUNCTIONAL DESCRIPTION AND BLOCK DIAGRAM
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ATTACHMENT 2

INSTALLATION INSTRUCTIONS
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ATTACHMENT 3

FCC ID LABEL
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ATTACHMENT 4

SCHEMATICS
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