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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: STORE ELECTRONIC SYSTEMS (SES)
39, rue de Montigny
95100 ARGENTEUIL

FRANCE
EUT DESCRIPTION: Transmitter for RFID Electronic Store Labeling
MODEL: X3-35121
SERIAL NUMBER: Prototype
DATE TESTED: October 26 — December 8, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
INDUSTRY CANADA RSS-210 Issue 7 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:

MICHAEL HECKROTTE DOUGLAS ANDERSON

DIRECTOR OF ENGINEERING EMC TECHNICIAN

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, RSS-210 Issue 7 and RSS-102 Issue
2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a VLF transmitter used in stores to program electronic price tags located on
shelves. Operating frequency range is 38.4 kHz, +/- 1.8 kHz. The modulation is FSK. The
emission designator is 4K79F1D.

5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The transmitter antenna is a simple wire loop antenna, in rectangles strung around the
periphery of the area containing the shelves with the price tags.

The antenna wire is a UL approved type AWM Style 1015 single-conductor multi-strand wire.

The product was tested in situ at 3 different locations with 3 different antenna loop routings:

47280 Kato Street (Site 1): 13m x 20m
47280 Kato Street (Site 2): 20m x 20m
47173 Benicia Street (Site 3): 12m x 19m

For the AC line conducted test and laboratory radiated emissions test, a multi-turn loop approx.
45cm x 25 cm was used as a TX dummy load.

5.3. OUTPUT CURRENT
The maximum rated output current of the transmitter is 3.5 A.

5.4. SOFTWARE AND FIRMWARE

Firmware EmtManu 3.05
Driver Gest 9.02

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT consists of a transmitter and loop antenna. The EUT, once powered, will start
transmitting; there is only one operating mode.
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6. DESCRIPTION OF TEST SETUP

6.1. CABLING
1/0 CABLES
Cable |Port # of Connector Cable Cable Rem arks
Identical |Type Type Length
Ports
Power |AC 1 IEC connector |unshielded 1.5m N/A
PROG [on TXPCB |1 molded dual  |unshielded 1.5m g’:fyma' Connector, Service
Ant ANT 1&2 1 Screwdown Single conductor Varies N/A

6.2. TEST MODE

TEST SETUP

The EUT consists of a transmitter and loop antenna. The TX controller is used to tune the

matching network for the loop antenna.

For test mode operation, the chassis cover is removed, the controller is connected to the
internal connector on the transmitter PCB board and used to set the TX match parameters.

For all tests, the TX output was set to produce an antenna loop current of 3.5 A.
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6.3. TEST SETUP
6.3.1. TEST DIAGRAM

120 VAC

X

TX Programmer

Oscilloscope to
determine loop
current

Current probe

TX loop antenna
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7. IN-SITU TEST LOCATIONS
71. SITE 1: 47280 KATO
7.1.1. SITE 1 DIAGRAM
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7.1.2. SITE 1 PHOTO
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7.1.3. SITE 1 WORST-CASE RADIATED EMISSION BELOW 30 MHz

Site 1 Radial 3
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7.2, SITE 2: 47280 KATO
7.2.1. SITE 2 DIAGRAM
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7.2.2. SITE 2 PHOTO
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7.2.3. SITE 2 WORST-CASE RADIATED EMISSION BELOW 30 MHz

Site 2 Radial D
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7.3. SITE 3: 47173 BENICIA STREET
7.3.1. SITE 3 DIAGRAM
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7.3.2. SITE 3 PHOTO
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7.3.3. SITE 3 WORST-CASE RADIATED EMISSION BELOW 30 MHz

Site 3 Radial 13
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8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST

Description Manufacturer |Model Asset Cal Due

Current Probe FCC Inc. F-33-1 s/n 681 4/23/2010
Oscilloscope HP HP54601A T36 2/21/2010
Preamplifier Sonoma 310 T173 12/16/2009
Antenna, Bilog. ARA LPB-25201A T102 1/29/2010
Spectrum Analyzer, 22 GHz HP HP8564 E T106 6/12/2010
Preamplifier Agilent / HP 8447D C00778 12/16/2009
Antenna, Bilog. Sunol JB1 C01016 1/14/2020
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 04/20/10
LISN, 30 MHz FCC LISN-50/250-25- |N02625 10/29/2009
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 5/6/2011
Antenna, Loop, 30 MHz EMCO 6502 C00593 9/16/2010
Magnetic Field Probe Holaday HI-3637 C01010 10/12/2010
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9. APPLICABLE LIMITS AND TEST RESULTS

9.1. 99% OCCUPIED BANDWIDTH

TEST PROCEDURE

A small pickup loop was placed near the TX loop and was connected to the spectrum analyzer.
The 99% BW function of the analyzer was activated.

LIMIT

None; for reporting purposes only.

RESULTS

99% BW
5 Agilent 09:30:32 Dec 8, 2009 R T | Sweeé |

| | Sweep Time
Ch Freg 38.4 kHz Trig  Free 293.8 ms
Auto

Occupied Bandwidth I |

| Sweep
Single Caont

Ref 96.99 dBpv #Atten 2 B AUto Sweep
#Samp) |

L } Time
og ~ Marm Accy

0 59
B/ Gate
. Off

Gate Setup ¥
Center 38.40 kHz Span 20 kHz

#Res BW 100 Hz ZWBW 100 Hz Sweep 293.8 ms (601 pts)

- - Points
Occupied Bandwidth Oce BW % Pwr 59.00 % B0

47884 kHz xdB  -26.00 dB

Transmit Freq Errar -189.484 Hz
x dB Bandwidth 5.568 kHz*
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9.2. RADIATED EMISSIONS
9.2.1. PROCEDURE AND LIMITS

TEST PROCEDURE

ANSI C63.4
The frequency range was investigated from 9 kHz to 1000 MHz.

Testing of the transmitter was performed in a laboratory with a spool of wire configured as a
dummy load for AC Mains line conducted emisions from 150 kHz to 30 MHz and radiated
emissions from 30 to 1000 MHz.

Testing of the transmitter was performed at 3 different in-situ locations with three different
antennna setups for radiated emissions from 9 kHz to 30 MHz, and for additional radiated
emisions from 30 to 1000 MHz.

In-situ testing was performed at 3 different installations, located in two different buildings. Final
measurements of field strength below 30 MHz was performed at 16 different radials around
each installation. At the location where the strongest fundamental emission was measured,
readings were taken at two different distances along that radial. These data points were used to
determine field strength decay with respect to distance.

LIMIT

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHZz) (microvolts/meter) (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 to 216 150 3
216 to 960 200 3
Above 960 MHz 500 3
Note: The lower limit shall apply at the transition frequency.
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9.2.2. IN-SITU RADIATED EMISSIONS BELOW 30 MHz WITH ANTENNA

0.009 TO 30 MHz (IN-SITU, WORST-CASE RADIAL)

FCC Part 15.209
Loop Antenna Measurement At Open Field below 30 MHz

Company: SES

Project: 09U125822

Model # x3

Tester: T.Cokenias

Date: 27 October - 6 November 2009

Fraguency| Reading | Measurerment |Field Strength| Reading | Measurement [Field Strength| Antenna | Distance Lirmit Field Strength Lirmit MNotes

A Distance A A B Distance B B Factor Factor  |Distance | at Limit Distance (PRAARANY, et
(MHz) | (dBufv) ) [dBuvirn) | (dBufv) {rm) (dBuv/rm) {dB/rm) | (dB/decade)| (m) (dBu/m) (dBuvm)

Loop Antenna Maximized over all 3 planes: XY Y7 and ZX
0.0402 | &B.1 285 71.00 &3 4.5 55.90 12.90 61.46 300 8.17 3552 Site1 Radial @3

0.0402 B5 28.5 77.80 la} 38.5 63.50 12480 £8.90 ana . 35.82 Site 2 Radial @C

00402 | 713 1475 84.20 . . 7270 1280 5218 300 1552 Site 3 Radial @12
Mo ather emissions detected

Motes: In accordance with 12.31 (f) (2):
The applied extrapolation factor is calculated from the measurements at two different distances.
Distance Factor [dBi/decade] = (Field Strength A - Field Strength B) [dB] f Log [Base 10] (Distance B / Distance A)
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9.2.3. LABORATORY RADIATED EMISSIONS ABOVE 30 MHz WITH DUMMY
LOAD

RADIATED EMISSIONS, 30 — 1000 MHz, (SPOOL OF WIRE AS DUMMY LOAD)

30-1000MHz Frequency Measurement
Compliance Certification Servi F;

Test Engx: William Zhuang
Date:

Project #: 09U12E22
Company:

X3

Dunmy Load

Measmrement Frequency Preamp Gain Marzin~ Margin vs. Limit
Distance to Antenna Distance Correct to 3 meters

Analyzer Reading Filter Insert Loss

Antenna Factor . Calmlated Field Strenzth

Cahle Lass Field Strength Limit

Read D Corr; Filier : Corr.
dBuV 4B dB | dBuVim
32.7 . 0.0 0.0 3.7
348 . 0.0 0.0 19.6
Jo.2 . 0.0 0.0 .1
352813 A 374 . 0.0 0.0 24.3
43L17T .| 46.8 . A . 0.0 0.0 34.9
502,660 .| 43.5 % 0.0 0.0 319
43.7 . 0.0 0.0 33.7
£88.023 A 49.2 . 0.0 0.0 40.0
627145 i 459 . 0.0 0.0 32
666.386 A 46.3 . 0.0 0.0 38.1
T44.860 ! 423 . 00 00 357
823.233 .| 42.3 - % .| 0.0 0.0 373
201.5% A 384 A 0.0 0.0 344
952,838 A 3Te 3 0.0 0.0 343
970,080 A 36.1 A 0.0 0.0 332
989.260 A 306 A 0.0 0.0 36.9
63.721 .| £0.9 | . . 0.0 0.0 30.0
142,915 .| 34.9 .| - . 0.0 0.0 19.7
195,367 A . 0.0 0.0
352813 i . 0.0 0.0
431177 A . 0.0 0.0
S09.540 .| 3 % 0.0 0.0
548,781 .| . g . . 0.0 0.0
£88.0213 A . 0.0 0.0
0.0 0.0
666.386 i . . 0.0 0.0
744,740 A A 0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
979,959 A A 0.0 0.0

daaidagadaqasaanmmnnmmnnmnnmmn) 3

Wi i i iR i i i e i i i e i e i

Rev. 1.27.09
Note: No other emissions were detected ahove the system noise floor.
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9.2.4. IN-SITU ADDITIONAL RADIATED EMISSIONS ABOVE 30 MHz WITH
ANTENNA

RADIATED EMISSIONS, 30 — 1000 MHz, (ADDITIONAL EMISSIONS WITH ANTENNA)

High Frequency Measurement

Company: SES

Project # 091112822

Model: X3

Date: 10/28-10/30/2009

Test Engineer: T. Cokenias

Confisuration: 3m from TX and TX Loop antenna indoors
Mode: Tx

f Read Plc AF Pealk | Lomt Notes
MHz dBuV {dB/m dBuV/midBuVim (VH)

232500 30 490 120 290 46.0 Site 1 (Hworsi case)
232500 30 44.0 120 24.0 46.0 Site 2 (Hworst case)
232500 30 452 120 252 46.0 Site I (Hworst case)
No other emissions detected

Fev. 516

' Measurement Frequency
Dist Dhstance to Antenna
Eeac Analyzer Eeading

AF  Antenna Factor

L Cable Loss
Lmp Amplifier
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9.3. AC MAINS LINE CONDUCTED EMISSIONS WITH DUMMY LOAD

TEST PROCEDURE

ANSI| C63.4

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator
that is designed to be connected to the public utility (AC) power line, the radio frequency voltage
that is conducted back onto the AC power line on any frequency or frequencies within the band 150
kHz to 30 MHz, shall not exceed the limits in the following table, as measured using a 50 uH/50
ohms line impedance stabilization network (LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between each power
line and ground at the power terminal. The lower limit applies at the boundary between the
frequencies ranges.

Frequency of emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5t0 30 60 50
* Decreases with the logarithm of the frequency.

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
Freq. Reading Closs | Limit Margin Remark
(MHz) | PK (dBuV)| QP (dBuV) |AV (dBuV)| (dB) QP AV |QP (dB)|AV (dB)| L1/L2
0.15 58.38 - 36.16 0.00 65.89 55.89 -7.51 -19.73 L1
0.22 44.38 -- 26.33 0.00 62.97 5297 | -18.59 | -26.64 L1
20.92 48.42 - 31.92 0.00 60.00 50.00 | -11.58 | -18.08 L1
0.15 57.91 -- 32.63 0.00 66.00 56.00 -8.09 | -23.37 L2
0.21 44.23 - 25.64 0.00 63.05 53.05 -18.82 | -27.41 L2
20.92 45.85 -- 29.98 0.00 60.00 50.00 | -14.15 | -20.02 L2
6 Worst Data
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LINE 1 RESULTS

ACOMPLIANCE

= Enpinasring Seruice, .
) HEL L OR, D
LLGER, TL

=: 10-26-2009 Time: 14:11:43

CISPR CLASS-B

AYERAGE

A

)
\

1

Ref Trace:
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LINE 2 RESULTS

ACOMPLIANCE

= Enpinasring Service, ne.
) HEL WL NR D
LLGER, TL

=: 10-26-2009 Time: 14
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10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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IC RULES

RSS-102 Clause 4. For the purpose of this Standard, Industry Canada has adopted the SAR
and RF exposure limits established in Health Canada’s RF exposure guideline, Safety Code 6.

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/m) (A/m) { Wim? ) {min)

0.003-1 280 2.19 6

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 158505 0.0042f%5 £1150 6

1 500-15 000 614 0.163 10 6
15 000-150 000 614 0.163 10 616 000 /f'?
150 000 300 000  0.158F%% 421 %105 6.67x10%F 616 000 /f'2

= Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, £, is in MHz. j
2. A power density of 10 W/m®™ is equivalent to 1 mW./cm”.
3.0 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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LIMITS

From FCC §1.1310 Table 1 (B), no limits are specified for an operating frequency of 38 kHz.

From IC Safety Code 6, Section 2.2 Table 5 Column 3, the Magnetic Field limit at 38 kHz is 2.19
A/m.

A magnetic field of 2.19 A/m corresponds to a magnetic flux density of 2.76 uT.

SEPARATION DISTANCE

As a fixed device, the separation distance is specified as 20 cm.

PROCEDURE

The Magnetic Flux Density is measured at a distance of 20 cm from the antenna using an
isotropic VLF magnetic field probe.

RESULTS
Frequency | Distance Magnetic Flux Density Magnetic Field Limit
(kHz) (cm) (uT) (A/m) (A/m)
38 20 0.60 0.48 2.19
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