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1. System test configuration

1.1. Justification

The system was configured for testing

normally use it). The LSAl1 is connected
Personnel conputer. It has been tested with a [aptop Dell nodel

1.2. HARDWARE | DENTI FI CATI ON

Equi pnent under test (EUT):
» 8 Book Library Stack Antenna L-SA2
- Input/output: 1x I/O BNC connect or

- Size : 330x400x10mm

Tested with:
» L-L100 pn: SE10120B0 sn: M)29010004
- I nput/ out put:
* 1x serial connector (DB9)
1x parall el connector
Chl BNC ant enna connect or
Ch2 BNC ant enna connect or
Syn | N OUT BNC connect or
/O ports (1,2,3,4, gnd, Vin,
power supply

* % ok F F F

- Size : 250x300x75mm

- Frequenci es: crystal 32.768kHz and 14. 7456MHz
(no clock or
used.

oscillator 27.12MHz;
- out put power : Chil: 1W Ch2: not

1.3. Auxiliaries

Vout ,

in a typical fashion
to L-L100, which

sn: proto

gnd)

(as a custonmer would
was connected to a
| ati tude CPi PPL.
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si gnal hi gher than 108Mhz)

The FCC IDs for all equipnment, nore description of all cables used in the tested

system are :

Trade Mark — Model Nunber FCC ID Description Cable description
(Serial nunber)

FOLI O 20 D6 None Smart | abe

(sn: none)

DELL | atitude CPi nodel PPL Doc of Conf |aptop Al data cabl es are shiel ded
(sn: 0006692D- 12800- 031- 2130)

Del | nodel PA-6  pn:9364U Doc of Conf adapter Power cabl e unshi el ded

1.4. Equi prent nodifications

No equi prent nodification has been necessary during testing to achieve conpliance to

FCC part 15 Subpart C requirenents.

production unit.

The

uni t
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1.5. EUT Exercise software

The EUT exercise program (Tagsyslibrary test.exe, running under Wndows 95) used
during radi ated and conducted testing was designed to exercise the L-SA2 in a manner
simlar to a typical use

Carrier on,

Readi ng the tag's nunber,

Di spl ay the nunber of the tag on the nonitor.
Wite ES bit onto tag

Paramet er: normal skipping 770nms

1.6. Special accessories

The serial and parallel interfaces cables used for conpliance testing is shielded as

normal |y supplied. Al these cables are nornmally recomended to be used with the
product .

1.7. 1/0O cables

- 2x Standard power cord Length:1.8m (PC and L-L100)

- 1x video cable with 2 integrated ferrite (shielded cable, length: 1.8m
- 1x Parallel cable #174-8747 (shielded cable, length: 2m

- 1x serial cable #174-8545 (Shi el ded cable, |ength:4.5m

- 1x Coaxial cable with 6 ferrites (length: 3m provided with L-SA2

2. Radi at ed em ssi on data
2.1. SET-UP

The EUT is placed on a non-conducting table of 80cm height. A smart |abel is set on
the library stack antenna L-SA2.
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Equi prent confi gurati on and runni ng node:
- The L-L100 is plug on serial and parallel connectors;
- The L-L100 is powered by 230V/50Hz;
- Power output of L-L100: Chl=1W
- The Antenna (L-SA2) is connected to the Chl of the L-L100;
- PC and EUT are ON
- software is running;

The installation of EUT is identical for pre-characterization neasurenment in a 3
nmeters full anechoic chanber and for nmeasures on a 10 neters Open site.

2.2. TEST EQUI PMENT
Test Equi pnrent up to 1GHz on 10 neters open site:

Equi prrent Conpany Model Seri al Cal i brati on Due
Spectrum Anal yzer HP 8568B 2732A04140 March 22" | 2003
Quasi - Peak adapt er HP 85650A 2811A01136 March 22" 2003
RF Pre-sel ector HP 85685A 2833A00773 March 22" 2003
Bi coni cal Antenna EMCO 3104C 9401- 4636 April 4™ 2003
Log Peri odi c EMCO 3146 2178 April 4™ 2003
Ant enna

Spect rum Anal yzer HP 8593E 3409u00537 June 29™ 2003
Loop antenna El ectro- EM 6879 690234 February 10" , 2004

metrics

Anmplifier HP 8447F H64 3113A06394 March 28™ , 2003
OATS April 9™ 2003

EMCO 1050, 6 neters hei ght antenna mast & EMCO 1060, 3 neters di ameter Turntabl e.

A 10 meters Open site |ocated in SMEE Actions Mesures - Voiron ( FRANCE).

Pre-scan, test Equi pnent up to 1GHz:

Equi prrent Conpany Model Seri al Cal i brati on Due
EMC Anal yzer HP 8591EM 3536A00384 Narch 29'" | 2003
Anplifier HP 8447F H64 3113A06394 March 28'™ , 2003
Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628 March 29'™ | 2003
Loop antenna Electro-nmetrics EM 6879 690234 February 10'", 2004
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2.3. TEST SEQUENCE AND RESULTS

2.3.1.Pre-characterization at 3 neters

A pre-scan of all the setup has been performed in a 3 nmeters full anechoi c chanmber
The di stance between EUT and antenna is 3 neters. Test is performed in horizontal
(H) and vertical (V) polarization, and on 4 faces of the EUT. See below for a graph
exanpl e:

RADIATED EMISSIONS - TAGSYS

Oper : Jacques LORQUIN
Spec : FCC Part 15, Class B

Emission [dBEuV] Type : Radiated Phase : Neutral
90.0
70.0 < Y-Ref
| Limit key:
50.0 | fech-6.1u

| fech3mlir

30.0
10.0
-10.0
100.0
Start: 30.000 Freguency [MHz]
Stop: 1000.000
Device
10:59:38 11 Mar 2003 Serial # (90", V) proto 1TW
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A pre-scan of all the setup has been performed in a 3 neters full anechoic chanber.
The di stance between EUT and antenna is 3 neters. Test is performed in horizontal
(H) and vertical (V) axis and the |oop antenna position was rotated during the test
for maxi m zed the em ssion neasurenent. See bel ow for a graph exanple:

RADIATED EMISSION - TAGSYS
Oper : Jacques LORQUIN

Spec : VDE 0871, Class B
Emission [dBu']

Type : Conducted Phase : Earth
110.0
Q0.0 = Y-Ref
Limit key:
T0.0 fee-c-6 1y
fec-c.llu
50.0
300
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device | L-SA2 with L-L100
11:17:17 11 Mar 2003 Serial #: (2707, 11} profo

Result bel ow 30 MHz
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2.3.2.Characterization on 10 neters open site from 30MHz to 1CGHz

The product has been tested according to ANSI C63.4-(1992), FCC part 15 subpart C.
Radi ated Emi ssion were neasured on an open area test site. A description of the
facility is on file with the FCC

The product has been tested with 230V / 50Hz power line voltage, at a distance of
10 neters fromthe antenna and conpared to the FCC part 15 subpart C 815.209 linits.
Measur ement bandwi dth was 120kHz from 30 MHz to 1GHz.

Ant enna hei ght search was perforned from Imto 4m for both horizontal and verti cal
pol ari zation. Continuous |inear turntable azinmuth search was performed with 360
degrees range.

I nterconnecting cables and equipnment's were noved to position that nmaxinm zed
em ssion. A summary of the worst case enissions found in all test configurations and
nodes is shown on cl ause 2.1.

No  Frequency QPeak Lnt QPeak QPeak-Lnt Angle Pol Hgt Tot Comrent s
(VHz) (dBuV/I m) (dBuV/ m (dB) (deq) (cm Corr
(dB)
1 40. 665 40.0 38.9 -1.1 16 vV 113 11.6 *
2 131. 070 43. 5 33. 4 -10.1 309 vV 298 14.9 =+
3 466. 903 46.0 35.9 -10.1 11 H 158 21.1 *
4 528. 055 46.0 44, 4 -1.6 22 H 166 22.5 *
5 576. 039 46.0 39.7 -6.3 19 H 187 23.2 *
6 813.611 46.0 40. 8 -5.2 211 vV 207 26.8 *

*. The results are extrapolated with 815.31 requirenent.

2.3.3.Characterization on 10 neters open site bel ow 30 MHz

The product has been tested with 230V / 50Hz power line voltage, at a distance of
10 nmeters from the antenna and conpared to the FCC part 15 subpart C §15.209&
8§15.225 limts. Measurenment bandw dth was 9kHz from 150kHz to 30 MHz and 100 Hz from
9 kHz to 150 kHz.

The | oop antenna position was rotated to locate the orientation that nmaxim zed
enm ssion reception during testing. Antenna search was performed for both horizontal
and vertical polarization. Continuous linear turntable azinuth search was perforned
with 360 degrees range.

I nterconnecting cables and equipnment's were noved to position that nmaxin zed
em ssion. A summary of the worst case enissions found in all test configurations and
nodes is shown on cl ause 2.1.

Frequency QPeak Lnt QPeak QPeak-Lnt Angl e Pol Angl e Ant. Tot
(MHz) ~ (dBuV/nm) (dBuV/ m (dB) EUT (deg) Corr
) (deg) (dB)
13.56** 80 57.4 -22.6 180 vertical 90 35.4
27.12 Not traceabl e signal
*1. Fundanental — 15.225 limts. Measure have been done at 10m di stance and corrected fol | ow ng requirenents
of 15.209.¢€)
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2.4. Field Strength Cal cul ati on

The field strength is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Amplifier Gain (if any) from the neasured reading. The basic
equation with a sanple calculation is as follow :

FS = RA + AF + CF - AG

WWher e FS = Field Strength
RA = Receiver Anplitude
AF = Antenna Factor
CF = Cabl e Factor
AG = Anplifier Gain

Assunme a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a
cable factor of 1.1 is added. The anplifier gain of 29dB is subtracted, giving a
field strength of 32 dBuV/ m

FS =525+ 7.4 + 1.1 - 29 = 32 dBuV/ m

The 32 dBuV/ m value can be mathematically converted to its corresponding level in
uVv/ m

Level in pyV/m= Common Antilogarithm[(32dBuv/ m/20] = 39.8 pyv/m
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3. Conduct ed em ssion data

The product has been tested according to ANSI C63.4-(1992) and FCC Part 15 subpart
C.

The product has been tested with 110V/60Hz power line voltage and conpared to the
FCC Part 15 subpart C 815.207 limits. Measurenent bandw dth was 9kHz from 150 kHz to
30 MHz.

Measurement was initially nmade with an HP-8591EM Spectrum Analyzer in peak nopde
This was followed by a Quasi-Peak, i.e. CISPR neasurenent with the Rohde & Schwarz
ESH3 receiver for any strong signal. If the average limt is met when using a Quasi-
Peak detector, the EUT shall be deenmed to neet both linmts and nmeasurenent with the
average detector is unnecessary.

The Peak data are shown on the following plots. Quasi-Peak and Average neasurenments
are detailed in a table with frequencies and | evel s nmeasured.

I nterconnecting cables and equipnment's were noved to position that nmaxin zed
em ssion. A sumary of the worst case emi ssions found in all test configurations and
nodes is shown on the follow ng page.

3.1. SET-UP

The EUT is placed on a non-conducting table of 80cm height. The cable of the power
supply has been shorted to lnmeter |length. The MEDI O L100 is powered trough the LI SN

Equi pment configuration and runni ng node:
- The L-L100 is plug on serial and parallel connectors;
- The L-L100 is powered by 110V/ 60Hz;
- The Antenna is connected to the Chl of the L-L100;
- Power output: 1W
- PC and EUT are ON
Nr 2686-FCC February 11th 12th & 31st, 2003 page 9 /17




FCCI D : QHKLSA2ANT

- software is running;

3.2. TEST EQUI PMENT

Equi prrent Conpany Model Seri al Cal i brati on Due
EMC Anal yzer HP 8591EM 3536A00384 March 29'" | 2003
test receiver Rohde&Schwar ESH3 872079/ 117 March 215" | 2003

z
Transient Liniter HP 11947A 3107A01596 March 28™ , 2003
LI SN(auxi i ary) EMCO 3810/ 2SH 9511-11821628 December 12'™™ 2003
LI SN( mreasur e) Tel eneter TGroH NNB 9511-11821628 Sept enmber 13™
50W / 50pH El ectronis 2/ 16 , 2003
Far aday room Raypr oof 4854 none
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3.3. TEST SEQUENCE AND RESULTS
Measures are performed on line 1 and line 2 of the power supply of the L-L100,

3.3.1.Line conducted eni ssion data on L-L100
EMISSIONS CONDUITES - TAGSYS

Oper : Jacques LORQUIN
Spec: EN 55022, Class B

Emission [dBuV] Type : Conducted Phase : L1
110.0
90.0 < Y-Ref
Limit key:
70.0 en22bav.lic

50.0 |

30.0

A Aoyt

10.0
1.0 10.0
Start: 0:150 Frequency [MHz]
Stop: 30.000
Devize © L-5A2 with L-L100, P=1W
12:36:48 12 Mar 2003 Serial #: proto (110V@60Hz)
Num Freq. Peak Q Peak QPlimt QP delta Aver age AVG Limt AVG Delta Comment .
[ Mz] [dBuV]  [dBpvV] [ dBuvV] [ dBuv] [ dBuvV] [ dBuv] [ dBuv]
1 13.56 83. 27 - - - - Carrier*
2 14. 76 31.92 28.19 60. 0 -31.81 25.79 50.0 -24.21

*: Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators
on frequenci es bel ow 30MHz.
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3.3.2. Neutral conducted em ssion data on L-L100

EMISSIONS CONDUITES - TAGSYS

Oper : Jacgues LORQUIN
Spec: EN 55022, Class B

Emission [dBuV] Type - Conducted Phase : Neutral
110.0
90.0 < Y-Ref
Limit key:
70.0 en22bavlic
en22bqp.lic
50.0 |
30.0 ”|
10.0
1.0 10.0
Start: 0.150 Freguency [MHz]

Stop: 30.000
Device : L-SA2 with L-L100, P=1W

12:42:19 12 Mar 2003 Serial #: proto (110V(@80Hz)
Num Freq. Peak Q Peak QPlimt QP delta Aver age AVG Limt AVG Del ta Coment .
[ Mz] [dBuv]  [dBuv] [dBuv] [dBuv] [dBuv] [dBuv] [dBuv]
1 13. 56 89.0 - - Carrier*
2 21.71 28. 62 22.05 60. 0 -37.95 14. 88 50.0 -35.12
3 27.04 31.97 29. 30 60. 0 -30.7 27.21 50.0 -22.79
4 27.12 31. 39 28.78 60. 0 -31.22 26. 54 50.0 -23.46

*: Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators
on frequenci es bel ow 30MHz.
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3.3.3.Line conducted em ssion data on L-L100 with dumry | oad

Antenna is replaced by dummy | oads.

EMISSIONS CONDUITES - TAGSYS

Oper : Jacques LORQUIN
Spec: EN 55022, Class B

Emission [dBuV] Type - Conducted FPhase : L1
110.0
80.0 =< Y-Ref
Limit key:
70.0 en22bav.lic
en2z2bgp.lic
50.0 |
30.0
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
Device : L-SAZ with L-L100, P=1W

12:52:37 12 Mar 2003 Serial #: proto {110V@60Hz) with dummy load

Num Freq. Peak Q Peak QP limt QP delta Aver age AVG Linit AVG Del ta Conment .
[ Mz] [dBuv]  [dBuv] [dBuv] [dBuv] [dBuv] [dBuv] [dBuv]
1 13.56 83. 27 36. 68 60. 0 34.59 50.0 Carrier*
2 14.76 30. 80 28. 05 60. 0 -31.95 25. 68 50.0 -24, 32
*: Carrier - 815.207(b): Limts shall not apply to carrier current systens operating as intentional radiators
on frequenci es bel ow 30Mz.
page 13 /17
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3.3.4.Neutral conducted em ssion data on L-L100 with dumy | oad

Antenna is replaced by dummy | oads.

EMISSIONS CONDUITES - TAGSYS
Oper : Jacques LORQUIN
Spec: EN 55022, Class B

Emission [dBuV] Type : Conducted Phase : Neufral
110.0
90.0 = Y-Ref
Limit key:
70.0 en22bav lic
50.0 |
30.0
10.0
1.0 10.0
Start: 0.150 Fregquency [MHz]
Stop: 30.000
Device | L-SAZ2 with L-L100, P=1W
12:48:42 12 Mar 2003 Serial # proto (110V@60Hz) with dummy load
Num Freq. Peak Q Peak QPlimt QP delta Aver age AVG Limt AVG Delta Comment .
[ Mz] [dBuV]  [dBpvV] [ dBuvV] [ dBuv] [ dBuvV] [ dBuv] [ dBuv]
1 13.56 36. 13 34.64 60. 0 33.79 50.0 Carrier*
2 27.12 35.59 33. 38 60.0 -26. 62 32. 28 50.0 -17.72
*: Carrier - 815.207(b): Limts shall not apply to carrier current systems operating as intentional radiators
on frequenci es bel ow 30MHz.
page 14 /17
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4.

Field strength of fundanental

§15. 225( a)

The pol arization of
test is performfor

was rotated during the test for

the neasurenments for
both vertica

t he
and hori zont al
maxi n zed the em

| ar ger

power level is vertical (the
axis, and the | oop antenna position
ssion neasurenent.)

Measure have been done at 10m distance and corrected followi ng requirenents of
15. 209. e)
Frequency QPeak Lnt QPeak  QPeak- Lnt Angl e Pol Angl e Ant. Tot
(VHz) (dBuV/I m) (dBuV/ m (dB) EUT (deq) Corr
(deg) (dB)
13.56 80 57.4 -22.6 180 verti cal 90 35.4
No significantly variation of the fundanental anplitude during voltage variation
testing per 15.31(e). Mxinum deviation under extrenme test condition (voltage
variation from85%to 115%: 0.2dBc
Limts Subclause 815.225(a)
Frequency Field strength Measur ement di stance
(MHz) (uvim (m
13.56 10 000 30
80dBuV/ m
5. Fundanental frequency tol erance (15.225.c)

The frequency tol erance of the carrier

t he operating frequency.

si gnal

shal |

be maintained within +/-0.01% of

5.1. Voltage fluctuation
Power supply has been set at 85% and 115% of noni nal voltage, at 20°C.
Nom nal voltage : 110-230V/ 60Hz
Frequency of carrier: 13.56 MHz
Upper limt: 13.561356 MHz
Lower limt: 13.558644 MHz
85V 230V 276V
Vol t age
Frequency (MHz) 13. 560000 13. 559960 13. 560025
Resul t Pass - Pass
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5.2. tenperature
Tenperature has been set at —-20°C and +50°C at noni nal
Frequency of carrier: 13.56 MHz

FCCI D :
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vol tage 230V/ 50Hz.

Upper limt: 13.561356 MHz
Lower limt: 13.558644 MHz
-20°C 20°C +50°C
Vol t age
Frequency (MHz) 13. 559925 13. 559960 13. 560015
Resul t Pass - Pass
6. Cccupi ed bandw dt h
Here is a plot of the occupied bandw dth, which show that , 13.36MHz - 13.41MHz
restricted band is free of spurious em ssion.
RADIATED EMISSION - TAGSYS
Oper : Jacques LORQUIN
- Spec: VDE 0871, Class B
E;TIESJSESOH [dBuV] Type : Conducted Phase : Earth
90.0 = Y-Ref
Limit key:
70.0 oo
fec-c-6.1u
fec-c.liu
50.0 / \
30.0 i e
W
10.0
Start: 13.294 Freguency [MHz] : .
Stop: 13.759 Device - L-5A2 with L-L100
11:17:17 11 Mar 2003 Serial # (2707, 11} proto

13. 36IVHz 13. 41VHz
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7. Band- edge conpl i

ance 815. 209

Wite tine : 770ns
s MKR & 14.8 kHz
REF S8.8 dBpW #AT 18 4B PGB 27 .0 dB -14 .02 dB
PEAK ; - : : . : : :
LOG : i ] Z
i@ T L e LR SR LRt LRl AR b Feviiuaay
dB/ a : . : : :
“ﬁﬂkcgi‘ .......................................... ; :
L .14.3 kHz ,,,,,,,, : ................ |-..:ll|-+- ggesnadaannmn
3.6 —14.?3 dB_ : »
p El

FCC linits

CENTER 13.5683 MHz

#RES BW 1.8 kHz YBW 1 kKH=z

End of Tests
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