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SCOPE

An dectromagnetic emissons test has been performed on the Savi Technology, Inc. modd SP-
65Y-ZAB pursuant to Subpart C of Part 15 of FCC Rulesfor intentiond radiators. Conducted
and radiated emissions data has been collected, reduced, and analyzed within this report in
accordance with measurement guiddines set forth in ANS C63.4-1992 as outlined in Elliott
L aboratories test procedures.

Find sysem data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, orientation of power and 1/0O cabling, antenna search height, and anterna
polarization.

Every practica effort was made to perform an impartid test using gppropriate test equipment of
known cdibration. All pertinent factors have been gpplied to reach the determination of
compliance.

The test results recorded herein are based on single type tests of various models from the Savi
Technology, Inc. SP-65Y-ZAB series and therefore apply only to the tested samples. The
samples were selected and prepared by Eugene Schlindwein of Savi Technology, Inc.
The sample tested is representative of the following modds:
SP-650-011, SP-650-211, SP-650-311, SP-650-111, SP-651-011, SP-651-211,
SP-651-311, SP-651-111, SP-650-001, SP-650-201, SP-650-301, SP-650-101,
SP-651-001, SP-651-201, SP-651-301, SP-651-101

For a detailed description of each mode please refer to the EUT Details section of this report.
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OBJECTIVE

The primary objective of the manufacturer is compliance with Subpart C of Part 15 of FCC
Rules for the radiated and conducted emissions of intentiona radiators. Certification of these
devicesisrequired as a prerequisite to marketing as defined in Part 2 the FCC Rules.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technica information to the FCC. The FCC issues
a grant of equipment authorization upon successful completion of their review of the submitted
documents. Once the equipment authorization has been obtained, the labe indicating
compliance must be atached to dl identica units, which are subsequently manufactured.

Maintenance of compliance is the responghility of the manufacturer. Any modification of the
product which may result in increased emissions should be checked to ensure compliance has
been maintained (i.e., printed circuit board layout changes, different line filter, different power
supply, harnessing or 1/0 cable changes, etc.).

STATEMENT OF COMPLIANCE

The tested sample of Savi Technology, Inc. modd SP-65Y-ZAB complied with the
requirements of Subpart C of Part 15 of the FCC Rules for low power intentiond radiators.

Maintenance of FCC compliance is the responsbility of the manufacturer. Any modification of
the product which may result in increased emissons should be checked to ensure compliance
has been maintained (i.e,, printed circuit board layout changes, different line filter, different
power supply, harnessing or 1/O cable changes, etc.).
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TEST RESULTS SUMMARY
15.209 / RSS 210 Table 3
FCC Part 15 _—
Section Description Comments Result
15207/ | AC Conducted Emissions, 37.8dBLV @ 0.533MHz .
15107 0.15-30MHz (-8.2dB) Complies
(Worst-Case with 132kHz Tx)
AC Conducted emissions 4750BpV @ 0.394MHz
0.45-30 MHz (-0.50B)
(Worst-Case with 132kHz Tx) ’
Transmitter Fundamental Signal .
15.209 Emissions, 0.123 MHz 22.2dBpV/m (12.8uV/m) @ 122.950kHz Complies
(-3.70dB) (note 1)
Large Loop Antenna
Transmitter Fundamental Signal Not measured — large loop is worst Comolies
15.200 Emissions, 0.123 MHz case for loop antennas (refer to 132kHz n otg 1)
Small Loop Antenna data)
Transmitter Fundamental Signal .
15.209 Emissions, 0.123 MHz 1.6dBuV/m (1.2uV/m) @ 122.950kHz (- Complies
; 24.2dB) (note 1)
Ferrite Antenna
Transmitter Fundamental Signal : :
15200 | Emissions, 0.123 MHz gﬁ?g}” m (1:3uV/m) @ 122.950KHz ( C(ﬁg:g“ff
4-Element Handrail Antenna '
Transmitter Fundamental Signal : :
15209 | Emissions, 0.123 MHz ‘21'13‘1533;” M (16uV/m) @ 122.950kHz ( C(:]’g:g"l?
2-Element Handrail Antenna '
Transmitter Fundamental Signal .
15.209 Emissions, 0.132 MHz 22.8dBpV/m (13.8uV/m) @ 131.579kHz Complies
(-2.4dB) (note 1)
Large Loop Antenna
Transmitter Fundamental Signal : :
15.209 Emissions, 0.132 MHz iﬁ?“\/lm (HLAVIm) @ 132Kz { (Egomtg I10)£
Small Loop Antenna '
Transmitter Fundamental Signal . :
15.209 Emissions, 0.132 MHz 1.1dBpV/m (L.1uV/m) @ 131.579kHz ( Complies
: 24.2dB) (note 1)
Ferrite Antenna
Transmitter Radiated Spurious . :
15.209 Emissions, Tx @ 123kHz ?OSd 333;//m (3.0uV/m) @ 245.900KHz ( C(:;)g:rél |le)£
Worst-case — 4-element handrail '
15.209 Transmitter Radiated Spurious All spurious more than 20dB below the | Complies
) Emissions, Tx @ 132kHz limit (note 1)
15.109 Receiver Spurious Emissions No receiver N/A

Note 1 — The ferrite and loop antennas were tested in dl three orthogond axes. The Handrall

antennas were tested in two different axes.
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MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissons test results be included in the report. The measurement uncertainties given below are
based on a 95% confidence level and were calculated in accordance with NAMAS document

NIS 81.
Measurement Type Frequency Range Cdculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30to 1000 +3.6
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EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL

The Savi Technology, Inc. SP-65Y-ZAB series of rf Sgnposts are designed to transmit at alow
frequency (either 123 kHz or 132 kHz, dependant on model) to initiate a response from one of
the Savi series of RFID tags. These tags are designed to tranamit their ID at a frequency of
433.92 MHz. Some modéls in the SP-65Y-ZAB series include a 433.92 MHz transceiver to
dlow retrievd of atag's ID and provide cntrol sgnas to switch the tags on and off. Note
that thisreport coversthe models without the 433.92 MHz transceiver option.

The signposts can be configured with a variety of antennas for the low frequency tranamitter,
dependent on model number. The basic modd uses an internally mounted ferrite core antenna.
Externa antennas are available, and these connect to the device using a proprietary connector.
The externd antennas are in two different styles, a rectangular cross-section loop antenna or a
“handrail” antenna

There are two different-szed externd loop antennas (large and smdl). The main unit is mounted
to these antennas, which are intended to be ingtalled at exit and entry points to trigger RFID tags
to trangmit as they pass by.

The handrail antenna is designed to be inserted into a U-section handrall and comes in two
different versgons, one with two antenna dements and one with four antenna eements.  The
verson with two antennas is designed for the dements to be ingdled in handrails on either sde
of acorridor. The four-antenna version is designed for locations where one corridor intersects
with another and alows eements to be placed in handrails on both sides of the corridor and
both sdes of the intersection, thereby ensuring that a tag moving in ether direction from the
intersection istriggered.

The actud model numbers within the SP-65Y-ZAB series are coded asfollows:
Y: 0 = base modd; 1 = Ethernet adapter; 2 = Ethernet adapter and UHF transceiver
with short whip or magnetic mount antenna
Z (LF Antennd): 0 = No antenna (may be used with Handrail, Internd Ferrite or
Externa Loop antennd); 1 = Interna Ferrite antenna; 2 = Externd loop antenna (12
range); 3 = Externa loop antenna (8' range)
A (LF frequency): 0=132 kHz; 1 = 123 kHz
B (Indoor/Outdoor): O = Indoor enclosure; 1 = Outdoor enclosure (note, the
enclosures are dl pladtic, the outdoor verson has improved weatherproofing)

Normdly the EUT would be ingtaled at access monitoring and control points (entry & leave
portals), mounted on a wall, celling or pole during operation. The EUT was, therefore, treated
as tabletop equipment during testing to smulate the end-user environment. The EUT can be
either AC or DC powered. The dectrical rating of the EUT is 100-240 VAC, 50-60 Hz, 0.3 A
and 12.8-30VDC, 1.2 A.
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The sample was received on June 24, 2004 and tested on June 25, 2004. The EUT consisted
of the following component(s):

Manufacturer Model Description Seria Number
Savi SP-652-011 123kHz Handrail art 0400104070002
Savi SP-652-211 123kHz Lg loop ant 0400104060007
Savi SP-652-201 132kHz Lg loop ant 0400104060013
Savi SP-652-311 123kHz Sm Loop ant 0400104060017
Savi SP-652-111 123kHz Internd ant 0400104060002
Savi SP-652-101 132kHz Internd ant 0400104060010
Savi SPA-652-002 2-Handrall Antenna kit None
Savi SPA-652-003 4-Handrall Antenna kit None

All radiated emissons were performed on dl antennas, with the exception of the smal loop
antenna at 132kHz. Tedting the large and smadl loops a 123 kHz demondrated that the
emissons were higher with the larger loop antenna.

AC conducted emissions were performed on both a 123kHz (SP-652-211) and 132 kHz (SP-
652-201) transmitter.

ENCLOSURE

The EUT enclosure is primarily congtructed of molded plagtic. It measures approximately 69
cmwide by 13 cm deep by 120 cm high.

MODIFICATIONS
The EUT did not require modifications during testing in order to comply with emissons
Specifications.

SUPPORT EQUIPMENT

The following equipment was used as support equipment for testing:

Manufacturer Model Description Serid Number FCCID
IBM Thinkpad L aptop ANO9611TBOON 78-VA24897/11
IBM 85G6709 AC Adapter - -
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EUT INTERFACE PORTS

The /O cabling configuration during emissons testing was as follows

Cable(s)

Port Connected To Description | Shielded or Unshidlded | Length(m)
Ethernet Laptop CATS5 Unshielded 30
Sync Out Unterminated Multiwire Shidded 30
SyncIN Unterminated Multiwire Shielded 30
Antenna Loop antenna Multiwire Shielded 0.25

ACin AC Mains 3wire Unshidlded 15
RS 232 Not cabled

Note: The Configuration ports were not connected as the manufacturer stated that these are for
diagnostic purpose and therefore would not normally be connected.

EUT OPERATION

The EUT was trangmitting continuoudy for tranamit mode measurements.

Conducted emissons measurements were meade with the EUT tranamitting continuoudly.

ANTENNA SYSTEM

The LF antenna is either integrd to the device (loop and ferrite antennas) or connect via a
proprietary connector.
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TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on June 25, 2004at the Elliott Laboratories Open Area
Test Site #2 located at 684 West Maude Avenue, Sunnyvae, Cdifornia. Pursuant to section
2948 of the FCC's Rules and section 3.3 of RSP-100, congtruction, cdibration, and
equipment data has been filed with the Commission.

ANS C63.4 recommends that ambient noise at the test Site be at least 6 dB below the
dlowable limits Ambient levels are below this requirement with the exception of predictable
loca TV, radio, and mobile communications traffic. The test Site contains separate areas for
radiated and conducted emissions testing. Considerable engineering effort has been expended to
ensure that the facilities conform to dl pertinent requirements of ANS| C63.4-1992.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissons testing is peformed in conformance with ANSI C63.4-1992.
Messurements are made with the EUT connected to the public power network through a
nomind, standardized RF impedance, which is provided by a line impedance sabilization
network, known asa LISN. A LISN isinserted in series with each current-carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined hat radiation messurements made in a shielded enclosure are not
suitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment. The tet Ste is maintained free of conductive objects within the
CISPR defined dliptical areaincorporated in ANSI C63.4 guiddines.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissons messurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers dlow both ease of measurement and high accuracy to be achieved. The receivers have
Peak, Average, and CISPR (Quasi-peak) detectors built into their design so no externd
adapters are necessary. The recelver automaticaly sets the required bandwidth for the CISPR
detector used during measurements.

For measurements above the frequency range of the recaivers, a spectrum analyzer is utilized
because it provides vighility of the entire spectrum dong with the precison and versatility
required to support enginering andlysis. Average measurements above 1000MHz are
peformed on the spectrum andyzer usng the linear-average method with a resolution
bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde & Schwarz EZM Spectrum Monitor/Controller or contain
an interna Spectrum Monitor/Controller to view and convert the receiver measurements to the
field strength at an antenna or voltage developed at the LISN measurement port, which isthen
compared directly with the gppropriate specification limit. This provides faster, more accurate
readings by performing the conversons described under Sample Caculations within the Test
Procedures section of this report. Results are printed in a graphic and/or tabular format, as
appropriate. A persona computer is used to record all measurements made with the receivers.

The Spectrum Monitor provides a visud display of the sgnd being measured. In addition, the
controller or a personal computer run automated data collection programs which control the
receivers. This provides added accuracy since al sSite correction factors, such as cable loss and
antenna factors are added automaticaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used aso contains a 250 uH CISPR adapter. This network
provides for calibrated radio frequency noise measurements by the design of the internd low
pass and high passfilters on the EUT and measurement ports, respectively.

File R58432 Page 11 of 17 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

FILTERS/ATTENUATORS

Externd filters and precison attenuators are often connected between the receiving antenna or
LISN and the receiver. This diminates saturation effects and nortlinear operation due to high
amplitude trangent events.

ANTENNAS

A biconical antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the entire 30 to 1000 MHz range for precison measurements of field strength. Above
1000 MHz, a horn antenna is used. The antenna cdibration factors are included in Ste factors
programmed into the test receivers.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated eectric field strength are mounted on a non
conductive antennamast equipped with a motor-drive to vary the antenna height.

ANS C63.4 specifies that the test height above ground for table mounted devices shdl be 80
centimeters. Floor mounted equipment shdl be placed on the ground plane if the device is
normally used on a conductive floor or separated from the ground plane by insulating materia
from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
messurements, the EUT is postioned on a motorized turntable in conformance with this
requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufacturer's specifications. All antennas are cdibraied a regular intervals with
respect to tuned half-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables smulate the worst case orientation that
can be expected from a typicd ingdlation, so far as practicable. To this end, the position of the
unit and associated cabling is varied within the guiddines of ANSI C63.4, and the worst-case
orientation is used for fina measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured a the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in length near
the center of the cord. Preliminary measurements are made to determine the highest amplitude
emisson reaive to the specification limit for al the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A final pesk mode
scan is then performed in the position and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases as well. A prdiminary scan of

emissions is conducted in which al sgnificant EUT frequencies are identified with the sysemin a
nomina configuration. At least two scans are performed from 30 MHz up to the frequency

required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticaly while the one or more of these is with the antenna polarized horizontaly.

During the prdiminary scans, the EUT s rotated through 360°, the antenna height is varied and
cable pogitions are varied to determine the highest emission relative to the limit.

A spesker is provided in the receiver to ad in discriminating between EUT and ambient
emissons. Other methods used during the prdiminary scan for EUT emissions involve scanning
with near fild magnetic loops, monitoring 1/0 cables with RF current clamps, and cycling
power to the EUT.

Find maximizaion is a phase in which the highest amplitude emissons identified in the spectra
search are viewed while the EUT azimuth angle is varied from O to 360 degrees relative to the
recaiving antenna. The azimuth, which results in the highest emission is then mantained while
varying the antenna height from one to four meters. The result is the identification of the highest
amplitude for each of the highest pesks. Each recorded leve is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gain. Emissons, which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions are given in units of microvolts, and the limits for radiated
emissons are given in units of microvolts per meter a a ecified test disance. Data is
measured in the logarithmic form of decibels relative to one microvolt, or dB microvalts (dBuV).
For radiated emissions, the measured data is converted to the field strength at the antennain dB
microvolts per meter (dBuV/m). The results are then converted to the linear forms of uv and
uV/m for comparison to published specifications.

For reference, converting the specification limits from linear to decibel form is accomplished by
taking the base ten logarithm, then multiplying by 20. These limits in both linear and logarithmic

form are asfollows:

CONDUCTED EMISSIONS SPECIFICATION LIMITS, SECTION 15.207 & 15.107(a)

The table below shows the limits for the emissons on the AC power line from an intentiond

radiator and areceiver.

Frequency Average Quas Peak
(MH2) Limit Limit
(dBuv) (dBuv)

0.150 to 0.500 Linear decrease on Linear decrease on
logarithmic frequency axis logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

CONDUCTED EMISSIONS SPECIFICATION LIMITS, RSS 210

Frequency ClassB ClassB
Range Limit Limit
(MH2) (W) (dBuV)

0.450 to 30.000 250 48
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RADIATED EMISSIONS SPECIFICATION LIMITS, SECTION 15.209 / RSS 210 Table 3

The table below shows the limits for the spurious emissions from transmitters thet fal in
restricted bands and the limits for al emissions for a low power device operating under the
generd rules of RSS 210 and FCC Part 15 Subpart C.

Frequency
Range Limit Limit
(MH2z) (W/m @ 3m) (dBuvV/m @ 3m)
0.009-0.490 2400/Fi , @ 300m  67.6-20*ogy(Fk H2) @ 300m
0.490-1.705 24000/F 1 @ 30m 87.6-20*10g1 o(Fk H2) @ 30m
1.705to 30 30 @ 30m 29.5 @ 30m
30to 88 100 40
8810216 150 435
216 to 960 200 46.0
Above 960 500 54.0

SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissions specification limit (decibel

form) asfollows

where:

R-S=M

Ry = Recaiver Reading in dBuV

S

= Specification Limit in dBuV

M = Margin to Specification in +/- dB

File R58432
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

SAMPLE CALCULATIONS - RADIATED EMISSIONS
Recealver readings are compared directly to the specification limit (decibel form). The receiver
internally corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actua sgnd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxia connector to the
fidd strength at the antenna dements.

A digtance factor, when used for eectric fiedd measurements above 30MHz, is caculated by
using the fallowing formular

Fq = 20*LOG10 (DnfD9
where:
Fq = DiganceFactorin dB
Dm = Measurement Digance in meters
Dg = Specification Distance in meters

For eectric field measurements below 30MHz the extrapolation factor is ether determined by
making measurements at multiple distances or atheoretica vaue is caculated using the formula

Fq = 40*LOG10 (DnyDs)
Measurement Distance is the distance at which the measurements were taken and Specification

Digance is the distance a which the specification limits are based. The antenna factor converts
the voltage at the antema coaxia connector to the field strength at the antenna dements.

File R58432 Page 16 of 17 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

The margin of agiven emisson peek rddive to the limit is caculated asfollows

Rc Rr + Fd

<
[

= Rc- Ls

where:
Rr = Recaver Readingin dBuv/m
Fq = Distance FactorindB
Rc = Corrected Readingin dBuV/m
Ls = Spedficaion LimitindBuV/m

M = MarginindB Rdaiveto Spec
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EXHIBIT 1: Test Equipment Calibration Data

2 Pages
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Conducted Emissions - AC Power Ports, 25-Jun-04
Engineer: Juan Martinez

Manufacturer Description Model # Asset # Cal Due

Fischer Custom Comm. LISN, 100A FCC-LISN-50/250-100-2 1205 05-Apr-05
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332  12-May-05
Rohde& Schwarz Pulse Limiter ESH3 Z2 1398 12-Jan-05

T56150 FCC.xls Test Equipment (AC & DC CE) Page 1 of 2



Radiated Emissions, .1 - 2MHz, 24-Jun-04 (Low Frequency Transmitters)
Engineer: Chris Byleckie

Manufacturer Description Model # Asset# Cal Due
EMCO Magnetic Loop Antenna, 10k-30MHz 6502 1299 16-Dec-04
Hewlett Packard EMC Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319  20-Nov-04

Radiated Emissions, 30 - 4,000 MHz, 25-Jun-04 to 29-Jun-04 (UHF Transceiver, Digital Device)
Engineer: Juan Martinez

Manufacturer Description Model # Asset# Cal Due

EMCO Horn Antenna, D. Ridge 1-18GHz 3115 786  29-Oct-04
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332  12-May-05
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1404 17-Nov-04
EMCO Biconical Antenna, 30-300 MHz 3110B 1498 15-Jan-05
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 780  26-Feb-05
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 786  29-Oct-04
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  10-Dec-04
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 12-Jan-05

Conducted Emissions - AC Power Ports, 26-Jun-04
Engineer: Juan Martinez

Manufacturer Description Model # Asset# Cal Due

Fischer Custom Comm. LISN, 100A FCC-LISN-50/250-100-2 1205 05-Apr-05
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332 12-May-05
Rohde& Schwarz Pulse Limiter ESH3 z2 1398 12-Jan-05

Radiated Emissions, 30 - 1,000 MHz, 11-Jan-05
Engineer: Juan Martinez

Manufacturer Description Model # Asset# Cal Due

EMCO Log Periodic Antenna, 0.2-1 GHz 3146 1294  08-Apr-05
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332  12-May-05
EMCO Biconical Antenna, 30-300 MHz 3110B 1498 15-Jan-05

File: T56150 FCC.xls Test Equipment (Emissions) 20f2
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EXHIBIT 2: Test Measurement Data

T56150 32 Pages
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ZElliott

EMC Test Data

Client: Savi Technology, Inc

Job Number:

J56067

Model:| SP-65Y-ZAB Signpost T-Log Number: T56150
Account Manager: Christine Vu
Contact: Gene
Emissions Spec: FCC 15.209, 15.231, EN55022 Class:  A/Radio
Immunity Spec: Environment:

EMC Test Data

For The

Model

SP-65Y-ZAB Signpost

Date of Last Test: 10/1/2004

Savi Technology, Inc

T-Log: T56150 FCC.xls, Rev 1.0 Cover
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@‘E]ll[}tt EMC Test Data

Client: Savi Technology, Inc Job Number: J56067

Model:| SP-65Y-ZAB Signpost T-Log Number: T56150
Account Manager: Christine Vu

Contact: Gene

Emissions Spec: FCC 15.209, 15.231, EN55022 Class:  A/Radio
Immunity Spec: Enter immunity spec on cover Environment:
EUT INFORMATION

General Description
The EUT is a Signpost with either 123 kHz or 132 kHz Transmitter and 433.92 MHz Transceiver which is designed to be used
as part of an RFID inventory tracking system. Normally the EUT would be installed at access monitoring and control points
(entry & leave portals), mounted on a wall, ceiling or pole during operation. The EUT was, therefore, treated as tabletop
equipment during testing to simulate the end-user environment. The EUT can be either AC or DC powered. The electrical
rating of the EUT is 100-240 VAC, 50-60 Hz, 0.3 A, 12.8-30 VDC, 1.2 A.

Equipment Under Test

Manufacturer Model Description Serial Number FCCID
Savi SP-652-011 123kHz Spider ant 0400104070002 TBD
Savi SP-652-211 123kHz Lg loop ant 0400104060007 TBD
Savi SP-652-201 132kHz Lg loop ant 0400104060013 TBD
Savi SP-652-311 123kHz Sm Loop ant 0400104060017 TBD
Savi SP-652-111 123kHz Internal ant 0400104060002 TBD
Savi SP-652-101 132kHz Internal ant 0400104060010 TBD

Other EUT Details

Several tests were performed with different separations between the antenna elements for the handrail antenna. Little difference
was observed with separations of between 10" and 1m.

EUT Enclosure
The EUT enclosure is primarily constructed of molded plastic. It measures approximately 69 cm wide by 13 cm deep by 120
cm high.

Modification History
Mod. # Test Date Modification
1 None made during testing

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T56150 FCC.xls, Rev 1.0 EUT Description Page 2 of 32



ZEllott

EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
Model:| SP-65Y-ZAB Signpost T-Log Number: T56150
Account Manager: Christine Vu
Contact: Gene
Emissions Spec: FCC 15.209, 15.231, EN55022 Class:  A/Radio
Immunity Spec: Enter immunity spec on cover Environment:
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
IBM Thinkpad Laptop ANO9611TBOON 78-VA248 97/11
IBM 85G6709 AC Adapter - -
Interface Cabling and Ports
Cable(s)

Port Connected To Description Shielded or Unshielded Length(m)
Ethernet Laptop CAT5S Unshielded 30
Sync Out Unterminated Multiwire Shielded 30
Sync IN Unterminated Multiwire Shielded 30
Antenna Loop antenna Multiwire Shielded 0.25

ACin AC Mains 3 wire Unshielded 15
RS 232 Not cabled

Note: The Configuration ports were not connected as the manufacturer stated that these are for diagnostic purpose and

therefore would not normally be connected.

EUT Operation During Emissions
Digital device radiated measurements and AC conducted emissions measurements: the EUT was transmitting continuously on
both LF transmitter and UHF transceiver.
The EUT was transmitting continuously for transmit mode measurements. For receive mode measurements both transmitters
were turned off and the receiver was active.
No measurements were made with the device transmitting a pulsed signal. Average field strength measurements for the
pulsed signals were made by subtracting an average correction factor from the peak field strength based on the 10% duty cycle
(measured in any 100mS period) for the pulsed data and control signals.

T-Log: T56150 FCC.xls, Rev 1.0 Test Configuration #1

Page 3 of 32



@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Conducted Emissions - Power Ports

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/25/2004 Config. Used: 1 (model SP-652-201)
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: Refer to individual run

General Test Configuration

For tabletop equipment, the EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.
A second LISN was used for all local support equipment. Remote support equipment was located approximately 30 meters from
the test area.

Ambient Conditions: Temperature: 25°C
Rel. Humidity: 42 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Poier, 230VI50Hz | " a i 20 | pass 43-6d8u(§£3 %Ddg)318MHz
2 CE, AC Power,120V/60Hz FCEN&?;%IlSLTSF;-le B | pass 37-8d8u(§g .%Ddg)SSSMHZ
3 CE, AC Power,120V/60Hz RSS-210 Pass 47'5d8‘?fg?dg)394'\"”z
4 CE, DC Power, 24Vdc EN 301 489-1 Pass 47-5d5l1(§6%@dg)394MHz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T56150 FCC.xls, Rev 1.0 132 kHz AC & DC CE 25-Jun-04 Page 4 of 32



ZEllott

EMC Test Data

Contact: Gene

Client: Savi Technology, Inc

Model: SP-65Y-ZAB Signpost

Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Spec: FCC 15.209, 15.231, EN55022

Class: A/ Radio

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz (132kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments

MHz dBuv | Line Limit Margin | QP/Ave
0.318| 43.6 Line 49.8 -6.2 Average
0.212| 418 Line 53.1 -11.3 Average
0.212] 51.0 Line 63.1 -12.1 QP
0.318] 37.0 [Neutral| 49.8 -12.8 Average
0.318[ 46.3 Line 59.8 -13.5 QP
0.212] 39.6 [Neutral| 53.1 -13.5 Average
6.400] 46.1 Line 60.0 -13.9 QP
0.212( 48.2 |Neutral| 63.1 -14.9 QP
0.318| 43.2 [Neutral| 59.8 -16.6 QP
6.400f 334 Line 50.0 -16.6 Average

20.650f 40.0 |Neutral] 60.0 -20.0 QP

20.650] 26.3 |Neutral| 50.0 -23.7 Average

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz (132kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
0.533| 37.8 Line 46.0 -8.2 Average
0212 414 Line 53.1 -11.7 Average
0.318] 37.3 Line 49.8 -12.5 Average
0.212] 49.8 Line 63.1 -13.3 QP
6.400] 36.4 [Neutral] 50.0 -13.6 | Average
0.212| 483 [Neutral| 63.1 -14.8 QP
0.318| 34.7 |Neutral| 49.8 -15.1 | Average
0.212] 37.9 [Neutral| 53.1 -15.2 Average
0.533] 39.8 Line 56.0 -16.2 QP
0.318] 42.0 Line 59.8 -17.8 QP
0.318| 40.5 [Neutral| 59.8 -19.3 QP
6.400| 40.6 [Neutral] 60.0 -19.4 QP
T-Log: T56150 FCC.xls, Rev 1.0 132 kHz AC & DC CE 25-Jun-04 Page 5 of 32



ZEllott

EMC Test Data

Contact: Gene

Client: Savi Technology, Inc

Model: SP-65Y-ZAB Signpost

Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Spec: FCC 15.209, 15.231, EN55022

Class: A/ Radio

Run #3: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz (132kHz & 433MHz)

Frequency| Level AC RSS-210 Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
5.550| 41.1 |Neutral| 48.0 -6.9 QP
6.400| 40.0 [Neutral] 48.0 -8.0 QP
0.533] 39.8 Line 48.0 -8.2 QP
6.400| 39.8 Line 48.0 -8.2 QP
0.533| 37.4 |[Neutral| 48.0 -10.6 QP
5.650| 37.3 Line 48.0 -10.7 QP

Run #4: DC Power Port Conducted Emissions, 0.15 - 30MHz, 24Vdc (132kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments

MHz dBuv | Line Limit Margin | QP/Ave
0.394 475 |Neutral| 48.0 -0.5 Average
0.394 475 Line 48.0 -0.5 Average
0.658 45.4 |Neutral| 46.0 -0.6 Average
0.658| 44.7 Line 46.0 -1.3 Average
0.922( 41.6 |Neutral| 46.0 -4.4 Average
0922 41.2 Line 46.0 -4.8 Average
0.394 53.0 |Neutral| 58.0 -5.0 QP
0.394] 53.0 Line 58.0 -5.0 QP
0.658[ 50.8 |Neutral| 56.0 -5.2 QP
0.658] 50.1 Line 56.0 -5.9 QP
0.922| 46.7 |[Neutral| 56.0 -9.3 QP
0.922| 46.4 Line 56.0 -9.6 QP

T-Log: T56150 FCC.xls, Rev 1.0
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Conducted Emissions - Power Ports

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/25/2004 Config. Used: 1 (model SP-652-211)
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: Refer to individual run

General Test Configuration

For tabletop equipment, the EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.
A second LISN was used for all local support equipment. Remote support equipment was located approximately 30 meters from
the test area.

Ambient Conditions: Temperature: 25°C
Rel. Humidity: 42 %

Summary of Results

Run # Test Performed Limit Result Margin

FCC & CISPR 22 B 37.9dBuV @ 0.305MHz

1 CE, AC Power, 230V/50Hz EN 301 489-1 Pass (-12.2dB)
FCC & CISPR 22 B 40.0dBpV @ 0.305MHz

2 CE, AC Power,120V/60Hz EN 301 489-1 Pass (-10.1dB)
3 CE, AC Power,120V/60Hz RSS-210 Pass | 2dBHY @ 0810MHz

(-10.8dB)
4 CE, DC Power, 24Vdc EN 301 489-1 Pass 45'0dB“(Y1 %) d(|)3.)612MHz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T56150 FCC.xls, Rev 1.0 123 kHz AC & DC CE 25-Jun-04 Page 7 of 32



ZEllott

EMC Test Data

Contact: Gene

Client: Savi Technology, Inc

Model: SP-65Y-ZAB Signpost

Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Spec: FCC 15.209, 15.231, EN55022

Class: A/ Radio

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz (123kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments

MHz dBuv | Line Limit Margin | QP/Ave
0.305[ 37.9 Line 50.1 -12.2 | Average
0.301] 36.7 [Neutral| 50.2 -13.5 Average
0.202] 49.4 Line 63.5 -14.1 QP
0.202| 485 |Neutral| 63.5 -15.0 QP
0.202[ 36.7 |Neutral| 53.5 -16.8 | Average
0.202| 36.6 Line 53.5 -16.9 Average
0.305] 43.1 Line 60.1 -17.0 QP
6.800] 40.8 Line 60.0 -19.2 QP
0.301f 40.8 |Neutral| 60.2 -194 QP
0.404] 275 |[Neutral| 47.8 -20.3 Average
6.800| 28.6 Line 50.0 -21.4 | Average
0.404[ 34.0 |Neutral| 57.8 -23.8 QP

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz (123kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments

MHz dBuv | Line Limit Margin | QP/Ave
0.305[ 40.0 Line 50.1 -10.1 | Average
0.202[ 52.7 |Neutral| 63.5 -10.8 QP
4.964| 34.2 Line 46.0 -11.8 Average
4.961] 34.0 [Neutral| 46.0 -12.0 Average
0.202 40.4 |Neutral| 53.5 -13.1 Average
0.206| 49.8 Line 63.4 -13.6 QP
0.305| 46.0 Line 60.1 -14.1 QP
0.206f 39.1 Line 53.4 -14.3 Average
0.305[ 34.6 |Neutral| 50.1 -15.5 | Average
0.305[ 43.8 |Neutral| 60.1 -16.3 QP
4.964| 38.2 Line 56.0 -17.8 QP
4961 37.3 |Neutral| 56.0 -18.7 QP

T-Log: T56150 FCC.xls, Rev 1.0
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ZEllott

EMC Test Data

Contact: Gene

Client: Savi Technology, Inc

Model: SP-65Y-ZAB Signpost

Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Spec: FCC 15.209, 15.231, EN55022

Class: A/ Radio

Run #3: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz (123kHz & 433MHz)

Frequency| Level AC RSS-210 Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
0.810] 37.2 Line 48.0 -10.8 QP
4.964| 35.6 Line 48.0 -12.4 QP
0.810|] 35.4 [Neutral| 48.0 -12.6 QP
0.506] 34.1 [Neutral| 48.0 -13.9 QP
0.506] 315 Line 48.0 -16.5 QP
0.506] 30.2 [Neutral| 48.0 -17.8 QP

Run #4: DC Power Port Conducted Emissions, 0.15 - 30MHz, 24Vdc (123kHz & 433MHz)

Frequency| Level AC EN55022 B Detector |Comments

MHz dBuv | Line Limit Margin | QP/Ave
0.612] 45.0 Line 46.0 -1.0 Average
0.612] 449 [Neutral| 46.0 -1.1 Average
0.367| 47.0 |Neutral| 48.6 -1.6 Average
0.367| 46.8 Line 48.6 -1.8 Average
0.612] 50.2 Line 56.0 -5.8 QP
0.612] 50.1 [Neutral| 56.0 -5.9 QP
0.367] 52.5 Line 58.6 -6.1 QP
0.367] 525 [Neutral| 58.6 -6.1 QP
1.843| 32.7 Line 46.0 -13.3 Average
1.843| 375 Line 56.0 -18.5 QP
0.150f 21.4 |Neutral| 56.0 -34.6 | Average
0.150| 30.4 [Neutral| 66.0 -35.6 QP

T-Log: T56150 FCC.xls, Rev 1.0
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene
Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (Internal Ferrite Antenna @ 132kHz)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
- 1.1dBuV/m (1.14V/m)
1,23 RE, F“”damgzil' Prefiminary | - £ 15,009 Pass @ 131.579KHz
(-24.24B)
-16.4dBp Vim
4 Ri alrfnzosz rﬁ.fiohﬂﬁz FCC 15.209 Pass (0.24Vim) @
394.740kHz (-32.00B)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T56150 FCC.xls, Rev 1.0 Int Ant. 132 kHz RE 6-24-04 Page 10 of 32



@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (Laying Flat)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
131.579 825 10.4] 929 0 Pk 72 1.0 |Tested at 10m - Note 1
131.579 624 104| 728 0 Pk 260 1.0 |Tested at 20m - Note 2

Note 3.  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 929  dBuV/m
Levelat20m:  72.8  dBuV/m
Extrapolation from 10m to 20m:  66.8 dB
Extrapolation from 20m to 300m:  78.5

Run #2: Preliminary Radiated Emissions, Fundamental (On its side)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
131.579 66.0] 10.4| 76.4 0 Pk 156 1.0 |Tested at 10m - Note 1
131.579 455] 104 55.9 0 Pk 204 1.0 |Tested at 20m - Note 2

Note 1:  |The maximum signal level was with antennas 10 inches seperates between each other.

Note 2. |The maximum signal level was with antennas 10 inches seperates between each other.

Note 3:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  76.4  dBuV/m
Levelat20m: 559  dBuV/m
Extrapolation from 10m to 20m:  68.2 dB
Extrapolation from 20m to 300m:  80.2

T-Log: T56150 FCC.xls, Rev 1.0 Int Ant. 132 kHz RE 6-24-04 Page 11 of 32



@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #3: Preliminary Radiated Emissions, Fundamental (Standing up)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the

table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
131.579 82.3] 104 927 0 Pk 277 1.0 |Tested at 10m - Note 1
131.579 63.6] 10.4| 74.0 0 Pk 79 1.0 |Tested at 20m - Note 2

Note 1. |The maximum signal level was with antennas 1 meter seperates between each other.

Note 2:  |The maximum signal level was with antennas 1 meter seperates between each other.

Note 3.  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 927  dBuV/m
Levelat20m:  74.0  dBuV/m
Extrapolation from 10m to 20m:  62.0 dB
Extrapolation from 20m to 300m:  72.9

Run #4: Summary For Fundamental and Harmonic Radiated Emissions (Worst Case configuration )

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters
131.6] 1.1 25.2 -24.2 Pk 79 1.0 Note 1

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

394.7] -16.4 | 15.7 -32.0 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
394.7| -16.4 | 15.7 -32.0 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
263.1] -16.1 | 19.2 -35.3 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
526.3| -145 | 332 -47.7 Pk 0 1.0 Note 3, measured at 3m, extrapolated to 30m

Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the
measurement recorded at 20m from run #3.

Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for

the signals noted in the table above.
All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which is equivalent to a

Note 3. |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
40log(measurement distance/specification distance).

Note 1:
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene
Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (Small Loop Antenna @ 132kHz)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
21.4dByV/im
1,2,3 RE, 132 kHz Fundamental FCC 15.209 Pass |(LL.7uVim) @ 132kHz (
Emissions
4.4dB)
4 RE - Spurious FCC 15.209 Pass >20dB

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (On its side)

EUT set for maximum Pout

Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
132.000] 104.3] 104 1147 0 Pk 0 1.0 |Tested at 10m - Note 1
132.000 85.3] 10.4| 957 0 Pk 360 1.0 |Tested at 20m - Note 2

Extrapolation Factor Calculation:

Levelat 10m: 1147 dBuV/m
Levelat20m: 957  dBuV/m
Extrapolation from 10m to 20m:  63.2 dB
Extrapolation from 20m to 300m:  74.3

Run #2: Worst Case Fundamental (Worst Case configuration )

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments

kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

132.0f 214 25.2 -3.8 Pk 0 1.0 Note 1

Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the

Note 1. measurement recorded at 20m from run #1.

Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
the fundamental signal. Apart from the fundamental transmission, all signals below 490kHz were less than

Note 2: 52dBuV/m (1.85dBuA/m) at a distance of 20m, which is equivalent to a level of -28dBuV/m at the specification
distance of 300m if using the suggested extrapolation factor of 40log(measurement distance/specification distance).
Preliminary measurements showed there to be no significant signals at a distance of 3m from the EUT other than the

Note 3: fundamental signal. All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which

is equivalent to a level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor
of 40log(measurement distance/specification distance).
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene
Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (Large Loop Antenna @ 132kHz)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
N 22.8dBuV/m
1,2,3 RE, F“”damg:;" Preliminary | £ 15,209 Pass (13.84V/m) @
131.579KHz (-2.4dB)
-10.8dBp Vim

4 RE, 132 kHz - 1.32 MHz, FCC 15.209 Pass (0.3uVim) @

Harmonic Emissions 394.740kHz (-26.50B)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (Laying Flat)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
132.000 85.7] 10.4] 96.1 0 Pk 0 1.0 |Tested at 10m - Note 1
132.000 62.0| 104| 724 0 Pk 354 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  96.1  dBuV/m
Levelat20m: 724  dBuV/m
Extrapolation from 10mto 20m: 789 dB
Extrapolation from 20m to 300m: ~ 92.8

Run #2: Preliminary Radiated Emissions, Fundamental (On its side)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees meters
132.000 103.1] 104 1135 0 Pk 0 1.0 |Tested at 10m - Note 1
132.000 84.6] 10.4| 95.0 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 1135 dBuV/m
Levelat20m:  95.0  dBuV/m
Extrapolation from 10m to 20m: 614  dB
Extrapolation from 20m to 300m:  72.2
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #3: Preliminary Radiated Emissions, Fundamental (Standing up)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the

table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees | meters
132.000] 1035| 104 1139 0 Pk 0 1.0 |Tested at 10m - Note 1
132.000 845 10.4| 949 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1. |The maximum signal level was with antennas 1 meter seperates between each other.

Note 2:  |The maximum signal level was with antennas 1 meter seperates between each other.

Note 3.  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 1139 dBuV/m
Levelat20m: 949  dBuV/m
Extrapolation from 10m to 20m:  63.0 dB
Extrapolation from 20m to 300m:  74.1

Run #4: Worst Case Fundamental and Harmonic Radiated Emissions (Worst Case configuration )

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters
131.6] 228 | 25.2 -2.4 Pk 354 1.0 Note 1

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

394.7] -10.8 | 15.7 -26.5 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
263.1| -144 | 19.2 -33.6 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
526.3] -12.5 | 33.2 -45.7 Pk 0 1.0 Note 3, measured at 3m, extrapolated to 30m

Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the
measurement recorded at 20m from run #2.

Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for

the signals noted in the table above.
All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which is equivalent to a

Note 3:  |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
40log(measurement distance/specification distance).

Note 1:

T-Log: T56150 FCC.xls, Rev 1.0 Lg Loop Ant. 132 RE 6-24-04 Page 17 of 32



@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene
Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (Internal Ferrite Antenna @ 123kHz)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
- 1.6dBuV/m (1.2uV/m)
1,2,3 RE, F“”damgzil' Prefiminary | £c 15,200 Pass @ 122.950kHz
(-24.2dB)
-5.3dBp V/m (0.5p V/m)

4 REH alr?r‘ﬁol::le nf.fﬁohﬂﬁz FCC 15.209 Pass @ 245.900kHz
(-25.1dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (Laying Flat)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
122.950 83.3] 10.4| 937 0 Pk 118 1.0 |[Tested at 10m - Note 1
122.950 64.5] 10.4| 749 0] Pk 264 1.0 [Tested at 20m - Note 2
122.950 61.9] 104| 723 | Pk 0 1.0 |[Tested at 20m - Note 3

Note 1:  [Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  93.7  dBuV/m
Levelat20m: 749  dBuV/m
Extrapolation from 10m to 20m: 624  dB
Extrapolation from 20m to 300m:  73.3

Run #2: Preliminary Radiated Emissions, Fundamental (On its side)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees meters
122.950 68.6] 10.4| 79.0 0 Pk 110 1.0 |Tested at 10m - Note 1
122.950 476 104] 58.0 0 Pk 249 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  79.0 dBuV/m
Levelat20m:  58.0  dBuV/m
Extrapolation from 10m to 20m:  69.7 dB
Extrapolation from 20m to 300m: ~ 82.0
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #3: Preliminary Radiated Emissions, Fundamental (Standing up)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
122.950 83.0] 104| 934 0 Pk 96 1.0 |Tested at 10m - Note 1
122.950 639 104| 743 0 Pk 279 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  93.4  dBuV/m
Levelat20m: 743  dBuV/m
Extrapolation from 10m to 20m:  63.4 dB
Extrapolation from 20m to 300m:  74.6

Run #4: Worst Case Fundamental and Harmonic Radiated Emissions (Worst Case configuration )

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters
123.0] 1.6 25.8 -24.2 Pk 264 1.0 Note 1

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

245.9] -5.3 19.8 -25.1 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m

368.7] -20.9 | 16.3 -37.1 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m

491.6] -105 | 338 -44.3 Pk 0 1.0 Note 3, measured at 3m, extrapolated to 30m
Note 1: Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the

measurement recorded at 20m from run #1.
Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for

the signals noted in the table above.
All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which is equivalent to a

Note 3. |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
40log(measurement distance/specification distance).
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene
Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (Large Loop Antenna @ 123kHz)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
N 22.2dBpV/im
1,2,3 RE, F“”damg:;" Preliminary | £ 15,209 Pass (12.84V/m) @
122.950kHz (-3.70B)
-5.8dBp V/m (0.5p V/m)

A RE, 122.88 kHZ - .1.2.28 MHz, FCC 15.209 Pass @ 245.900kHz (-
Harmonic Emissions 25.60B)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (Laying Flat)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
122.850 86.9] 10.4| 973 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 63.4| 10.4| 738 0 Pk 0 1.0 |Tested at 20m - Note 2

Extrapolation Factor Calculation:

Levelat 10m:  97.3  dBuV/m
Levelat20m:  73.8  dBuV/m
Extrapolation from 10mto 20m: 781 dB
Extrapolation from 20m to 300m:  91.8

Run #2: Preliminary Radiated Emissions, Fundamental (On its side)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
122,850 106.9] 10.4| 117.3 0] Pk 0 1.0 |Tested at 10m - Note 1
122.850 89.0 10.4| 994 0 Pk 360 1.0 |[Tested at 20m - Note 2
122.850 87.0] 104| 974 I Pk 360 1.0 [Tested at 20m - Note 2

Extrapolation Factor Calculation:

Levelat 10m: 117.3  dBuV/m
Levelat20m:  99.4  dBuV/m
Extrapolation from 10m to 20m:  59.2  dB
Extrapolation from 20m to 300m:  69.6

T-Log: T56150 FCC.xls, Rev 1.0 Lg Loop Ant. 122.95 RE 6-24-04 Page 22 of 32



@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio
Run #2 continued
Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
122,850 104.3] 104 1147 0 Pk Tested at 10m - Note 1
122.850 85.1] 10.4] 955 0 Pk Tested at 20m - Note 2

Extrapolation Factor Calculation:

Levelat 10m: 1147 dBuV/m
Levelat20m: 955  dBuV/m
Extrapolation from 10m to 20m: ~ 63.7 dB
Extrapolation from 20m to 300m:  74.9

Final setting

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees meters
122.850] 105.3| 10.4| 1157 0 Pk Tested at 10m - Note 1
122.850 86.2| 10.4| 96.6 0 Pk Tested at 20m - Note 2

Extrapolation Factor Calculation:

Levelat 10m:  115.7 dBuV/m
Levelat20m:  96.6  dBuV/m
Extrapolation from 10m to 20m:  63.3 dB
Extrapolation from 20m to 300m:  74.5
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #3: Preliminary Radiated Emissions, Fundamental (Standing up)
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the

table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees | meters
122.850] 105.4| 10.4| 1158 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 85.9] 10.4| 96.3 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1. |The maximum signal level was with antennas 1 meter seperates between each other.

Note 2:  |The maximum signal level was with antennas 1 meter seperates between each other.

Note 3.  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m;:  115.8 dBuV/m
Levelat20m:  96.3  dBuV/m
Extrapolation from 10m to 20m: 645 dB
Extrapolation from 20m to 300m:  75.9

Run #4: Radiated Emissions (Worst Case configuration)

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments

kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

122.95( 222 25.8 -3.7 Pk 0 0.0 Note 1 - run 2, final setting data

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments

kHz dBuV/m| Limit [ Margin |Pk/QP/Avg| degrees meters

245.9] -5.8 19.8 -25.5 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
368.7] -10.7 | 16.3 -26.9 Pk 0 1.0 Note 2, measured at 20m, extrapolated to 300m
491.6| -112 | 338 -45.0 Pk 0 1.0 Note 3, measured at 3m, extrapolated to 30m

Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the

Note L: measurement recorded at 20m from run #2 (final settings).

Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for
the signals noted in the table above.

All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which is equivalent to a
Note 3:  |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
40log(measurement distance/specification distance).
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150

Model: SP-65Y-ZAB Signpost —
Account Manager: Christine Vu

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (2-element handrail antenna)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
- 4.3dBpV/m (1.6 Vim)
1,2,3,4 RE, F“”damgzil' Preliminary FCC 15.209 Pass @ 122.950kHz
(-2150B)
9.0dBuV/m (2.81Vim)
5 RE, aiszgnf?émllsiii;\"m FCC 15.209 Pass @ 245.900kHz
(-10.8dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (10 inches seperation, Laying Flat) 2 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuv/im | (O/1) |Pk/QP/Avg| degrees meters
122.850 849 10.4] 953 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 65.9] 10.4| 76.3 0 Pk 354 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 953  dBuV/m
Levelat20m:  76.3  dBuV/m
Extrapolation from 10m to 20m:  63.2 dB
Extrapolation from 20m to 300m:  74.3  (This factor used to calculate the level in the table below)

Run #2: Preliminary Radiated Emissions, Fundamental (10 inches seperation, On its side) 2 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees meters
122.850 849 10.4] 953 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 65.7] 10.4| 76.1 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 953  dBuV/m
Levelat20m:  76.1  dBuV/m
Extrapolation from 10m to 20m:  63.9 dB
Extrapolation from 20m to 300m:  75.1
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio
Run #3: Preliminary Radiated Emissions, Fundamental (1 meter seperation, laying down) 2 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
122.850 84.3] 10.4| 947 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 659 10.4| 76.3 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  [Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 947  dBuV/m
Levelat20m:  76.3  dBuV/m
Extrapolation from 10mto 20m:  61.2 dB
Extrapolation from 20m to 300m:  72.0

Run #4: Preliminary Radiated Emissions, Fundamental (1 Meter seperation, On its side) 2 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
122.850 849 104| 953 0 Pk 0 1.0 |Tested at 10m - Note 1
122.850 659 10.4| 76.3 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  [Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 953  dBuV/m
Levelat20m:  76.3  dBuV/m
Extrapolation from 10m to 20m:  63.2 dB
Extrapolation from 20m to 300m:  74.3
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Z»‘E]hot[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio
Run #5: Harmoinc Radiated Emissions

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments

kHz | dBuV/m| Limit | Margin [Pk/QP/Avg| degrees | meters

122.95| 43 25.8 -21.5 Pk 354 1.0 Note 1

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments

kHz | dBuV/m| Limit | Margin [Pk/QP/Avg| degrees | meters

2459 9.0 19.8 -10.8 Pk - - Note 2, measured at 20m, extrapolated to 300m
368.7] 3.0 16.3 -13.3 Pk - - Note 2, measured at 20m, extrapolated to 300m
4916 3.8 33.8 -30.0 Pk - - Note 3, measured at 3m, extrapolated to 30m

Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the

Note 1. measurement recorded at 20m with the antennas separated by 1m (run #3).

Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for

the signals noted in the table above.
All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 20m, which is equivalent to a

Note 3:  |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
40log(measurement distance/specification distance).

Tx
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number: T56150

Model: SP-65Y-ZAB Signpost —
Account Manager: Christine Vu

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Radiated Emissions (4-element handrail antenna)

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 6/24/2004 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

For radiated emissions testing below 30 MHz the measurement antenna was located 10 and 20 meters from the EUT, unless
otherwise noted. Radiated magnetic field measurements were made with the loop antenna located one meter above the
ground plane, with the loop of the antenna either parallel or perpendicular to the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 59 %

Summary of Results

Run # Test Performed Limit Result Margin
- 2.4dBuVim (1.3pVim)
1,2,3 4 RE, F“”damgzil' Preliminary FCC 15.209 Pass @ 122.950KHz
(-23.4dB)
9.5dBuV/m (3.0uV/m)

5 RE, ﬁiszgnf?émllszéig'm FCC 15.209 Pass @ 245.900KHz
(-10.3dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio

Run #1: Preliminary Radiated Emissions, Fundamental (10 inches seperation, Laying Flat) 4 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees | meters
122.950 825 104 929 0 Pk 0 1.0 |Tested at 10m - Note 1
122.950 64.0] 104| 744 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 929  dBuV/m
Levelat20m: 744  dBuV/m
Extrapolation from 10m to 20m:  61.3 dB
Extrapolation from 20m to 300m:  72.0  (This factor used to calculate the level in the table below)

Run #2: Preliminary Radiated Emissions, Fundamental (10 inches seperation, On its side) 4 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees | meters
122.950 829 10.4] 933 0 Pk 0 1.0 |Tested at 10m - Note 1
122.950 64.1] 10.4| 7450 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m:  93.3  dBuV/m
Levelat20m: 745  dBuV/m
Extrapolation from 10m to 20m:  62.6 dB
Extrapolation from 20m to 300m:  73.6  (This factor used to calculate the level in the table below)
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@‘E]hgt[ EMC Test Data

Client: Savi Technology, Inc Job Number: J56067
T-Log Number:; T56150
Account Manager: Christine Vu

Model: SP-65Y-ZAB Signpost

Contact: Gene

Spec: FCC 15.209, 15.231, EN55022 Class: A/ Radio
Run #3: Preliminary Radiated Emissions, Fundamental (25 inches seperation, laying down) 4 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuVv dBm* dBuvim | (O/1) [Pk/QP/Avg| degrees meters
122.950 83.1] 10.4| 935 0 Pk 0 1.0 |Tested at 10m - Note 1
122.950 64.1| 10.4| 7452 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  [Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 935  dBuV/m
Levelat20m: 745  dBuV/m
Extrapolation from 10m to 20m:  63.0 dB
Extrapolation from 20m to 300m: ~ 74.1  (This factor used to calculate the level in the table below)

Run #4: Preliminary Radiated Emissions, Fundamental (25 inches seperation, On its side) 4 Antennas
Measurements of the fundamental signal were made on the OATS at test distances of 10m and 20m and are recorded in the
table below.

Frequency| Level AF Level Pol Detector | Azimuth Height |Comments
kHz dBuv | dBm™ | dBuV/im | (O/1) |Pk/QP/Avg| degrees meters
122.950 83.1| 10.4] 935 0 Pk 0 1.0 |Tested at 10m - Note 1
122.950 64.0] 104| 744 0 Pk 360 1.0 |Tested at 20m - Note 2

Note 1:  |Polarization of O indicates the loop was facing the EUT, | indicates that the loop was perpendicular to the EUT.

Extrapolation Factor Calculation:

Levelat 10m: 935  dBuV/m
Levelat20m: 744  dBuV/im
Extrapolation from 10m to 20m: 634  dB
Extrapolation from 20m to 300m:  74.6  (This factor used to calculate the level in the table below)
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ZEllott

EMC Test Data

Contact: Gene

Client: Savi Technology, Inc

Model: SP-65Y-ZAB Signpost

Job Number: J56067
T-Log Number:; T56150

Account Manager: Christine Vu

Spec: FCC 15.209, 15.231, EN55022

Class: A/ Radio

Run #5: Harmonic Radiated Emissions (Worst case configuration 25 inches seperation, laying down)

40log(measurement distance/specification distance).

Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
KHz | dBuV/m| Limit | Margin |Pk/IQP/Avg| degrees | meters
122.95 2.4 25.8 -23.4 Pk 360 1.0 Note 1
Frequency| Level FCC 15.209 Detector | Azimuth Height |Comments
KHz | dBuV/m| Limit | Margin |Pk/IQP/Avg| degrees | meters
2459 95 19.8 -10.3 Pk - - Note 2, measured at 20m, extrapolated to 300m
368.8] -5.72 | 16.3 -22.0 Pk - - Note 2, measured at 20m, extrapolated to 300m
Note 1: Level calculated by applying the extrapolation factor calculated from the measurements at 10m and 20m to the
" |measurement recorded at 20m with the antennas separated by 25" (run #1).
Preliminary measurements showed there to be no significant signals at a distance of 20m from the EUT other than
Note 2:  |the fundamental signal. An extrapolation factor of 40log(measurement distance/specification distance) was used for
the signals noted in the table above.
All signals above 490kHz were less than 43.4dBuV/m (-8.2dBuA/m) at a distance of 3m, which is equivalent to a
Note 3. |level of 3.4dBuV/m at the specification distance of 30m if using the suggested extrapolation factor of
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 3: Photographs of Test Configurations
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 4: EUT Details

2 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 5: Detailed Photographs of Savi Technology, Inc. Model SP-65Y-ZAB
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 6: Block Diagram of Savi Technology, Inc. Model SP-65Y-ZAB
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 7: Schematic Diagrams of Savi Technology, Inc. Model SP-65Y-ZAB
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 8: Theory of Operation for Savi Technology, Inc. Model SP-65Y-ZAB
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 16, 2003

EXHIBIT 9: Operator's Manual
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