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1. TEST PROGRAM

Standard : FCC CFR 47, PART 15, Subpart C
ANSI C63-4 (2003).
Requirements for intentional radiator. Chapter 15.225 (Operation within the band 13.110-14.010MHZz)

Standard : FCC CFR 47, PART 15, Subpart B

ANSI C63-4 (2003).

Requirements for unintentional radiator. Class B computer peripheral.
- Radiated emissions from 30MHz to 1GHz
- Conducted emissions from 150kHz to 30MHz

General conclusion:
Measures performed on the sample of the product L40  0-2, SN: H0744002CQ0, in configuration and descripti  on
presented in this test report, show compliance leve Is with FCC CFR 47, Part 15 B and Part 15 C.

2. SYSTEM TEST CONFIGURATION

2.1 JUSTIFICATION

The system was configured for testing in a typical fashion (as a customer would normally use it).

The L400-2 is tested with the 13.56MHz antennas:

-  TR-SA1 (output RF power set at 2W)

- TR-HA1l (output RF power set at 2W)

- L-SA3 (output RF power set at 1,5W)

- L-SA4 (output RF power set at 1W)

- AERO LI (output RF power set at 1W)

Standard positions of antennas are vertical (RF connector on lower edge) or horizontal.

The L400-2 reader is considered as a computer peripheral device as it is used in conjunction with a PC.

2.2. HARDWARE IDENTIFICATION

+ Equipment under test (EUT):

L400-2 Serial number: H0744002C0

FCC ID: QHKMEDIOL400CHAN2
The L400 reader is supplied with the AC/DC power adapter SWITCHBOX model FDF0453-A
(Input: 100-240V / 50-60Hz ; Output : 18-24Vdc / 2.5A)

* Input/output on the L 400-2 reader :
* Serial RS232 connector (DB9 connector)
* USB port
* Ethernet 10/100 (RJ45 connector)
* Channel 1 antenna connector (SMA connector)
* Channel 2 antenna connector (SMA connector)
* |/O ports (DB9 connector)
* Power supply (24Vdc)
* TAGSYS Service connector (for TAGSYS internal use only)
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* Auxiliaries used for testing:
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Trade Mark — Model Number FCC ID Description Cable description
(Serial number)

HEWLETT PACKARD —Vectra DOC Personal Computer Power cable: unshielded
VL420.DT Serial cable: shielded
Sn: FR14122957

HEWLETT PACKARD DOC Keyboard PS2 cable (1.2m)

P/N: C4742-60101

Sn: C990897683

DELL M/N : M-UK DOC Mouse USB cable (1.2m)

Sn : HCJ61966988

Hewlett Packard P/N : D2846 DOC Video Monitor Standard AC power cable

Sn : JP4001000

SVGA cable, shielded

TAGSYS - RFID tag (I-Code1/270TL)

TAGSYS - RFID tag (ISO 15693)

TAGSYS- TR-SALl antenna
Sn: TO527015B0

13.56MHz RF antenna

BNC, 50Q, 6 ferrites on reader’s side

TAGSYS- TR-HA1 antenna
Sn: E07420180R

13.56MHz RF antenna

BNC, 50Q

TAGSYS- L-SA3 antenna
Sn: E0804017E1-R

13.56MHz RF antenna

BNC, 50Q, 6 ferrites on reader’s side

TAGSYS- LSA-4 antenna
Sn: E0801031A1

13.56MHz RF antenna

BNC, 50Q, 6 ferrites on reader’s side

TAGSYS- AERO-LI antenna
Sn: E0724100B0-R

13.56MHz RF antenna

BNC, 50Q, 6 ferrites on reader’s side

* 1/O cables used for testing:

2.3.

No equipment modification has been necessary during testing.

2.4,

- 1x Antenna RF cable, coaxial 50Q: 3m /5m

1x Serial RS232 cable, shielded: 1.5m

1x I/O cable, DB9 connector, shielded: 1.5m
1x USB cable, shielded: 1.8m

1x Ethernet cable, Cat5e, FTP, shielded: 5m

3x Mains AC power supply cables, unshielded: 1.8m (EUT, PC and monitor)

EQUIPMENT MODIFICATIONS

EUT EXERCISE SOFTWARE

The EUT exercise program used during radiated and conducted testing was exercised the L400 reader in a manner
similar to a typical use.

The test program permits the continuous reading of a RFID tag.

PC Software used: TAGSYS EXPLORER V1.0.8

2.5,

EUT CONFIGURATION

Tests are performed with RFID tags compatible to I-Codel (220TL) and ISO 15693 standards.
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2.6. SPECIAL ACCESSORIES

The RF antenna cable is coaxial 50Q with six ferrites on the reader’s side. (Except for TR-HA1 antenna).
Ethernet, serial and 1/Os cable are shielded.
USB is standard cable.



RAPPORT D'ESSAI/ TEST REPORT N° 200802-4317CR-Al-R1-E Page : 6/58

3. RADIATED EMISSION DATA

3.1. CLIMATIC CONDITIONS

Date of test : February 11", 2008 / February 13", 2008 / February 26" 2008
Test performed by : Laurent CHAPUS

Atmospheric pressure : 970mb /980mb / 972mb

Relative humidity : 35% / 45% / 30%

Ambient temperature ; 20C /25T /22.5TC

3.2. TEST SETUP

The installation of EUT is identical for pre-characterization measurement in a 3 meters full anechoic chamber and for
measures on a 10 meters Open site.

Power supply: 230V/50Hz

The EUT is placed on a non-conducting table of 80cm height.

Antennas are set in horizontal positions for TR-SA1, L-SA3, L-SA4 and AERO-LI antenna.
3 axis measurement is performed with the TR-HA1 antenna (hand-held antenna).

Radiated emission test setup
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Radiated emission test setup
(L-SA3, L-SA4, AERO-LI antenna in horizontal position)
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Equipment configuration and running mode:
A RFID tag is placed in the vicinity of the antenna. The reader is communicating with the PC with the USB link. The
Ethernet cable is connected to the PC. A ping function is performed on the LAN.
The RF output power is set at the maximum rated power for each antenna.
Worst case setup is search for:
- Antenna position (3 axis for the hand-held antenna TR-HA1)
- RF channel selection (Chl or Ch2)

3.3. TEST SEQUENCE AND RESULTS

3.3.1. Pre-characterization at 3 meters [9kHz-30MHz ]

A pre-scan of all the setup has been performed in a 3 meters full anechoic chamber.

The distance between EUT and antenna is 3 meters. Pre-characterization is performed in vertical (V) polarization and
the loop antenna position was rotated during the test for maximized the emission measurement.

Frequency band investigated is 9kHz to 30MHz.

The pre-characterization graphs are obtained in PEAK detection.

See graphs for 150kHz-30MHz band: TR-SA1 ANTENNA graph#1 (See annex 1)
See graphs for 150kHz-30MHz band: TR-HA1 ANTENNA graph#2 (See annex 1)
See graphs for 150kHz-30MHz band: L-SA3 ANTENNA graph#3 (See annex 1)
See graphs for 150kHz-30MHz band: L-SA4 ANTENNA graph#4 (See annex 1)
See graphs for 150kHz-30MHz band: AERO LI ANTENNA graph#5 (See annex 1)

(Note: no frequency observed in the band 9kHz to 150kHz)

3.3.2. Pre-characterization at 3 meters [30MHz-1GHz ]

A pre-scan of all the setup has been performed in a 3 meters full anechoic chamber.

The distance between EUT and antenna is 3 meters. Test is performed in horizontal (H) and vertical (V) polarization
with a log-periodic antenna Chase CBL6111A. The EUT is being rotated on 360°during the measurement. T he pre-
characterization graphs are obtained in PEAK detection.

See graphs for 30MHz-1GHz:

TR-SA1 ANTENNA

H polarization graph#6 (See annex 1)

V polarization graph#7 (See annex 1)
TR-HA1 ANTENNA

H polarization graph#8 (See annex 1)

V polarization graph#9 (See annex 1)
L-SA3 ANTENNA

H polarization graph#10 (See annex 1)

V polarization graph#11 (See annex 1)
L-SA4 ANTENNA

H polarization graph#12 (See annex 1)

V polarization graph#13 (See annex 1)
AERO-LI ANTENNA

H polarization graph#14 (See annex 1)

V polarization graph#15 (See annex 1)
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3.3.3. Characterization on 10 meters open site belo  w 30 MHz

The product has been tested according to ANSI C63.4 (2003), FCC part 15 subpart C. Radiated Emissions were
measured on an open area test site. A description of the facility is on file with the FCC.

The product has been tested at a distance of 10 meters from the antenna and compared to the FCC part 15 subpart C
§15.225 limits in the frequency range 13.553MHz 13.567MHz. Measurement bandwidth was 9kHz.

Antenna height was 1m for both horizontal and vertical polarization.

Antenna was rotated around its vertical axis.

Continuous linear turntable azimuth search was performed with 360 degrees range.
3 axis measurements were performed for antenna positions.
A summary of the worst case emissions found in all test configurations and modes is shown on clauses 3.2.1.

TR—SA} Antenna:

Frequency QPeak Limit QPeak QPeak-Lmt  Turntable Ant. Pol./ Tot Corr
(MHz) (dBpv/m) (dBpV/m) (Margin dB) Angle Angle (deg) (dB)
@ 30m (deg)
13.56 ** 84.0 63.7 -20.3 90° V /90 37.9
27.12 29.5 NT 39.7
TR-HA1 Antenna:
Frequency QPeak Limit QPeak QPeak-Lmt  Turntable Ant. Pol./ Tot Corr
(MHz) (dBuV/m) (dBuVv/m) (Margin dB) Angle Angle (deg) (dB)
@ 30m (deg)
13.56 ** 84.0 67.8 -16.2 90° vV /90° 37.9
27.12 29.5 NT 39.7
LSA-3 Antenna:
Frequency QPeak Limit QPeak QPeak-Lmt  Turntable Ant. Pol./ Tot Corr
(MHz) (dBpv/m) (dBpV/m) (Margin dB) Angle Angle (deg) (dB)
@ 30m (deg)
13.56 * 84.0 42,5 -41.5 240° V/90° 37.9
27.12 29.5 NT 39.7
LSA-4 Antenna:
Frequency QPeak Limit QPeak QPeak-Lmt  Turntable Ant. Pol./ Tot Corr
(MHz) (dBuv/m) (dBuVv/m) (Margin dB) Angle Angle (deg) (dB)
@ 30m (deg)
13.56 ** 84.0 43,1 -40,9 260° vV /90° 37.9
27.12 29.5 NT 39.7
AERO-LI Antenna:
Frequency QPeak Limit QPeak QPeak-Lmt  Turntable Ant. Pol./ Tot Corr
(MHz) (dBpv/m) (dBpV/m) (Margin dB) Angle Angle (deg) (dB)
@ 30m (deg)
13.56 * 84.0 44,2 -39,8 140° V/90° 37.9
27.12 29.5 NT 39.7

NT: Not Traceable
*1: Measure have been done at 10m distance and corrected according to requirements of 15.209.e) (M@30m =
M@10m-19.1dB)
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Limits Subclause 815.225

Frequency (MHz) Field strength (uV/m) Measurement distance (m)
15848
13.553-13.567 84 dBV/m 30
13.410-13.553 334 30
13.567-13.710 50.5 dBuV/m
13.110-13.410 106 30
13.710-14.010 40.5 dBuV/m

See chapter 5 of this test report for band edge measurements.

3.3.4. Characterization on 10 meters open site from

30MHz to 1GHz
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The product has been tested according to ANSI C63.4 (2003), FCC part 15 subpart C. Radiated Emissions were
measured on an open area test site. A description of the facility is on file with the FCC.

The product has been tested at a distance of 10 meters from the antenna and compared to the FCC part 15 subpart C

815.209 limits. Measurement bandwidth was 120kHz from 30 MHz to 1GHz.

Antenna height search was performed from 1m to 4m for both horizontal and vertical polarization. Continuous linear

turntable azimuth search was performed with 360 degrees range.

2 axis measurements were performed for antennas positions (vertical and horizontal positions, with 360°rotation)
A summary of the worst case emissions found in all test configurations and modes is shown on clause 3.2.2.

TR-SA1 ANTENNA (Worst case final data result)

Frequenc Peak Limit eak * eak-Limit Angle Hgt Tot Corr
No (;\q/IHz) / Q(dBuV/m) (ngpV/m) (lelloargin, dB) (d(gg) Pol (cr?]) (dB) Comments
1 31.05 40 32,1 -7,9 85 V 100 13.0
2 40.685 40 32,9 -7,1 10 V 200 11.5
3 49.84 40 37,5 -2,5 10 V 100 12.2
4 67.80 40 30,6 -9,4 45 V 100 9.8
5 130.431 43.5 27,5 -16 260 H 300 15.4
6 223.725 46 34,2 -11,8 75 \% 250 14.3
7 303.85 46 33,1 -12,9 310 H 250 17.6
8 976.295 54 52 -2 230 H 250 29.3
TR-HA1 ANTENNA (Worst case final data result)
No Frequency QPeak Limit Qpeak* Qpeak-Limit  Angle Pol  Hgt Tot Corr Comments
(MHz) (dBuv/m) (dBuv/m)  (Margin, dB) (deg) (cm) (dB)
1 33.19 40 30,4 -9,6 40 \ 100 12,3
2 49.84 40 37,5 -2,5 80 \ 200 12,2
3 67.82 40 35,9 -4,1 85 \ 250 9,8
4 130.408 43,5 26,5 -17 285 H 250 15,4
5 224.09 46 33,5 -12,5 55 \Y 100 14,3
6 976.295 54 51,2 -2,8 230 H 250 29,3
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L-SA3 ANTENNA (Worst case final data result)
No Frequency QPeak Limit  Qpeak* Qpeak-Limit  Angle Pol Hgt Tot Corr Comments
(MHz) (dBuv/m) (dBuv/m)  (Margin, dB) (deg) (cm) (dB)
1 58,397 40 32,7 -7,3 90 H 400 11,5
2 66,762 40 38,5 -1,5 75 H 250 10,1
3 75,137 40 34,1 -5,9 110 H 400 8,8
4 83,458 40 34 -6 100 H 400 8,7
5 799,993 46 40,6 -5,4 70 H 250 26,3
6 976,279 54 46 -8 180 H 250 29,3
L-SA4 ANTENNA (Worst case final data result)
No Frequency QPeak Limit  Qpeak* Qpeak-Limit  Angle Pol  Hgt Tot Corr Comments
(MHz) (dBuv/m) (dBuv/m) (Margin, dB) (deg) (cm) (dB)
1 50,728 40 27,3 -12,7 185 V 100 12,1
2 58,508 40 33,9 -6,1 65 V 100 115
3 66,726 40 38 -2 95 H 400 10,1
4 75,127 40 34,1 -5,9 100 H 300 8,8
5 976,271 54 47,3 -6,7 210 H 250 29,3
AERO-LI ANTENNA (Worst case final data result)
No Frequency  QPeak Limit Qpeak *  Qpeak-Limit Angle Pol Hgt Tot Corr Comments
(MHz) (dBuv/m) (dBuv/m)  (Margin, dB) (deg) (cm) (dB)
1 58,417 40 33,3 -6,7 70 H 300 115
2 66,621 40 38 -2 95 H 400 10,1
3 75,107 40 34,4 -5,6 100 H 350 8,8
4 83,498 40 35,8 -4,2 90 H 400 8,7
5 800,013 46 41 -5 185 H 400 26,3
6 976,273 54 44,8 -9,2 10 V 250 29,3

*. Measure have been done at 10m distance and corrected according to requirements of 15.209.e)

(M@3m = M@10m+10.5dB)

RESULTS: PASS
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3.4. FIELD STRENGTH CALCULATION

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

FS = RA + AF + CF — AG

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

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

FS=525+7.4+11-29=32dBuV/m

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

Level in pV/m = Common Antilogarithm [(32dBuV/m)/20] = 39.8 pV/m.
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4.

BAND-EDGE COMPLIANCE 8§15.209

4.1.

Date of test

Test performed by
Atmospheric pressure
Relative humidity
Ambient temperature

4.2.

CLIMATIC CONDITIONS

: February 11", 2008 and February 27", 2008
: Laurent CHAPUS

:970mb / 972mb

:38% / 31%

:21C/22.5C

EQUIPMENT CONFIGURATION

The equipment is configured for tag reading, 1ISO 15693 and I-Code 1 (C270) standards.

4.3.

Frequency band 13.553-13.567MHz — TR-SAL anten na (TAG ISO 15693)

RBW = 1kHz, VBW = 3kHz

4.4,

P o
SWEEPTIME ACTY DET: PEAK MARKER
188 sec MEAS DET: PEAK QF AVE » HIBGH
MKR 13.56815 MHz
63.81 dBpV
MARKER
>
NHEXT
PEAK
HEXT PK
RIGHT
NEXT PK
: LEFT
‘ ! ) : : More
: : ; : : : . : : g B2
CENTER 13.56000 MHz EPAN 15.08 kH=
#1F BW 1.8 kHz #AVG BW 3 kHz #SUP 180 sec
Frequency band 13.553-13.567MHz — TR-SA1 anten na (TAG I-CODE1)
o
SWEEPTIME ACTY DET: PEAK MARKER
iee sec MEAS DET: PEAK QP AVE + HIGH

MKR 13.56015 MHz
53.73 dBpV

CENTER 13.568E88 MHz SPAN 15.88 kHz
#IF BW 1.8 kHz #AVG BW 3 kHz #SHP 188 sec

RBW = 1kHz, VBW = 3kHz
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4.5, Frequency band 13.553-13.567MHz — TR-HA1 anten na (TAG ISO 15693)
&
SWEEPTIME ACTY DET: PEAK
188 sec MEAS DET: PEAK QP AVE
HKR 13.56811 MHz
67 .79 dBpV
REF OFFST -12 8 dB

LO0G REF 89.

SPAN 15.900 kHz

CENTER 13.569888 MHz
#1 #5WP 188 sec

F BW 1.8 kHz #AYE BW 8 kHz

RBW = 1kHz, VBW = 3kHz

4.6. Frequency band 13.553-13.567MHz — TR-HA1 anten na (TAG I-CODEL1)
Y
SWEEPTIME ACTY DET: PERK
188 sec MEAS DET: PEAK BP AVG
MKR 13. 56811 MHz
.79 dBpV
REF OFFST -12.8 dB
L0G REF 89.8 dBpVY

SPAN 45.88 kHz

#AVE BHW 2 kH=z #SWP 1088 <ceo

RBW = 1kHz, VBW = 3kHz
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MARKER
% HIGH
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4.7. Frequency band 13.110-14.010MHz
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Following plots show radiated emission level in the frequency band 13.110-14.010MHz with a RBW of 9kHz and a

quasi-peak detector.

The graphs are obtained with a measuring receiver ESH3.

Graph Antenna type / Output TAG Modulation parameters Comments
name Position power read
Command Modulation Depth: 10% | Worst case modulation
i . ISO EOF modulation Depth: 100% parameters
EMR#1 | TR-SAL / Horizontal 2W 15693 Data coding mode: 1 of 4
Data Rate: Fast
EMR#2 | TR-SA1 / Horizontal 2W |I-Code1 |Bitcoding: Fast Worst case modulation
parameters
Command Modulation Depth: 10% | Worst case modulation
ISO EOF modulation Depth: 100% parameters
EMR#3 | TR-HAL W | 15693 Data coding mode: 1 of 4
Data Rate: Fast
. L Worst case modulation
EMR#4 | TR-HAL 2W I-Code 1 | Bit coding: Fast parameters
Command Modulation Depth: 10% | Worst case modulation
. ISO EOF modulation Depth: 100% parameters
EMR#5 | L-SA3/ Horizontal 1.5wW 15693 Data coding mode: 1 of 4
Data Rate: Fast
EMR#6 | L-SA3 / Horizontal 1.5W |I-Code 1 |Bit coding: Fast Worst case modulation
parameters
Command Modulation Depth: 10% | Worst case modulation
. ISO EOF modulation Depth: 100% parameters
EMR#7 | L-SA4 ] Horizontal W1 15603 Data coding mode: 1 of 4
Data Rate: Fast
EMR#8 | L-SA4 / Horizontal W |I-Code 1 |Bit coding: Fast Worst case modulation
parameters
Command Modulation Depth: 10% | Worst case modulation
i . ISO EOF modulation Depth: 100% parameters
EMR#9 | AERO-LI/ Horizontal 1w 15693 Data coding mode: 1 of 4
Data Rate: Fast
EMR#10 | AERO-LI / Horizontal | 1W |I-Code 1 |Bitcoding: Fast Worst case modulation
parameters
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RADIATED EMISSIONS

Test configuration:

Graph name:

Emr#l

Voltage / Frequency

230V/50Hz

TAG

1ISO15693

RBW / Detector

9kHz / Quasi-Peak

L400-2 / TR-SA1 antenna (2W)
Worst case modulation parameters

120
dBpv/m

12.56MHz

Fréquence

14.56MHz

345
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RADIATED EMISSIONS

Test configuration:

Graph name: Emr#2
Voltage / Frequency |230V/50Hz
TAG [-Code 1

RBW / Detector

9kHz / Quasi-Peak

L400-2 / TR-SA1 antenna (2W)
Worst case modulation parameters

120
dBpv/m

12.56MHz

Fréquence

14.56MHz

383
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RADIATED EMISSIONS Test configuration:
Graph name: Emr#3 L400-2 / TR-HA1 antenna (2W)
Voltage / Frequency | 230V/50Hz Worst case modulation parameters
TAG ISO15693
RBW / Detector 9kHz / Quasi-Peak

120
dBpv/m

|
|

A

[
AR AVNS

12.56MHz

Fréquence

14.56MHz
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RADIATED EMISSIONS

Test configuration:

Graph name: Emr#4
Voltage / Frequency |230V/50Hz
TAG [-Code 1

RBW / Detector

9kHz / Quasi-Peak

L400-2 / TR-HA1 antenna (2W)
Worst case modulation parameters

120
dBpv/m

12.56MHz

Fréquence

14.56MHz

385
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RADIATED EMISSIONS Test configuration:
Graph name: Emr#5 L400-2 / L-SA3 antenna (1.5W)
Voltage / Frequency | 230V/50Hz Worst case modulation parameters
TAG ISO15693
RBW / Detector 9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

|

|
I
AV

Y N U S U Y=y A P NN | IV, | RO TN

12.56MHz 14.56MHz

Fréquence
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RADIATED EMISSIONS

Test configuration:

Graph name:

Emr#6

L400-2 / L-SA3 antenna (1.5W)

Voltage / Frequency

230V/50Hz

Worst case modulation parameters

TAG

I-Code 1

RBW / Detector

9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

—

A
S N U WY NV

A , , fl
RATAV/ O L NN 1| WSS | NS TR

12.56MHz

Fréquence

14.56MHz
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RADIATED EMISSIONS Test configuration:
Graph name: Emr#7 L400-2 / L-SA4 antenna (1W)
Voltage / Frequency | 230V/50Hz Worst case modulation parameters
TAG ISO15693
RBW / Detector 9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

‘.
|
/
L ) Aﬂwm/ WM/\MJ\ )

12.56MHz 14.56MHz
Fréquence
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RADIATED EMISSIONS

Test configuration:

Graph name:

Emr#8

L400-2 / L-SA4 antenna (1W)

Voltage / Frequency

230V/50Hz

Worst case modulation parameters

TAG

I-Code 1

RBW / Detector

9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

A

N NSV,

u%wwm

12.56MHz

Fréquence

14.56MHz
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RADIATED EMISSIONS Test configuration:
Graph name: Emr#9 L400-2 / AERO-LI antenna (1W)
Voltage / Frequency | 230V/50Hz Worst case modulation parameters
TAG ISO15693
RBW / Detector 9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

ﬂ

|
A
[

e TN Vo~ A ]

12.56MHz

14.56MHz

Fréquence
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RADIATED EMISSIONS Test configuration:
Graph name: Emr#10 L400-2 / AERO-LI antenna (1W)
Voltage / Frequency | 230V/50Hz Worst case modulation parameters
TAG [-Code 1
RBW / Detector 9kHz / Quasi-Peak

FCC 13.MHz - Classe:A - QCréte/3.0m/
Mes.QPeak (Verticale)

120
dBpv/m

e E———

A

_V%/\WLMMM,/MMHWAM\/ v AuAUWWWAwm

12.56MHz

14.56MHz

Fréquence
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5. CONDUCTED EMISSION DATA

5.1. CLIMATIC CONDITIONS

Date of test : February 13", 2008 and February 27", 2008
Test performed by : Laurent CHAPUS

Atmospheric pressure : 970mb/972mb

Relative humidity :38% / 31%

Ambient temperature ; 22€C/22.5C

5.2. SETUP FOR CONDUCTED EMISSIONS MEASUREMENT
The product has been tested according to ANSI C63.4-(2003) and FCC Part 15 subpart C.

The product has been tested with 110V/60Hz power line voltage and compared to the FCC Part 15 subpart C §15.207
limits. Measurement bandwidth was 9kHz from 150 kHz to 30 MHz.

Measurement is made with a Rohde & Schwarz ESH3 receiver in peak mode. This was followed by a Quasi-Peak, i.e.
CISPR measurement for any strong signal. If the average limit is met when using a Quasi-Peak detector, the EUT shall
be deemed to meet both limits and measurement with the average detector is unnecessary. The LISN (measure) is 50Q
/ 50uH.

The Peak data are shown on plots in annex 1. Quasi-Peak and Average measurements are detailed in a table with
frequencies and levels measured.

Interconnecting cables and equipment's were moved to position that maximized emission. A summary of the worst case
emissions found in all test configurations and modes is shown on the following page.



RAPPORT D'ESSAI/ TEST REPORT N° 200802-4317CR-Al-R1-E Page : 27/ 58

5.3. TEST SETUP

The EUT is placed on a table at 0.8m height. The cable has been shorted to 1meter length. The EUT is powered trough
the LISN (measure). The peripheral equipment (PC/monitor) is connected to a separate LISN.
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5.4. TEST SEQUENCE AND RESULTS

Measurements are performed on the phase (L1) and neutral (N) of power lines of the reader.

A measurement is also performed with a 50Q dummy load replacing the transmitter antenna in order to demonstrate
that some 13.56MHz may be cross-coupled to AC line connection.

Graphs are obtained in PEAK detection.

Measures are also performed in Quasi-Peak and Average for any strong signal.

TR-SAL antenna:
Measure on L1: graph Emc#1 (see annex 1)
Measure on N: graph Emc#2 (see annex 1)

TR-HAL antenna:
Measure on L1: graph Emc#3 (see annex 1)
Measure on N: graph Emc#4 (see annex 1)

L-SA3 antenna:

Measure on L1: graph Emc#5

Measure on N:

L-SA4 antenna:
Measure on L1:

Measure on N:

AEO-LI antenna:
Measure on L1:

Measure on N:

graph Emc#6

graph Emc#7
graph Emc#8

graph Emc#9
graph Emc#10

(see annex 1)
(see annex 1)

(see annex 1)
(see annex 1)

(see annex 1)
(see annex 1)

Dummy load (50 Q) replacing the antenna at the end of the cable:

Measure on L1:

Measure on N:

RESULT: PASS

graph Emc#11
graph Emc#12

(see annex 1)
(see annex 1)
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6. ANNEX 1 (GRAPHS)

RADIATED EMISSIONS (Pre-characterization at 3meters ) Test configuration:
Graph name: graph#1 L400-2 / TR-SAL antenna (2W)
Antenna polarization Parallel Horizontal position of antenna
Frequency band 150kHz-30MHz
Azimuth: 90°
RBW / VBW : 9kHz / 30kHz

Filename : c\emtestidata\d 113-m~1\bfibf-sa.dat
Oper : Laurent CHAPUS
Spec : VDE 0871, Class A
Type : Conducted

Emissidnfaslivye!
1100
—
_ T
Iy —
90.0 | Y-Ref
|
T~ LIMIT KEY--
70.0 = —_—— e
~— fce-c.liu
~
i\
e
et - 2
50.0 A '-
W '\.ulllal . ?
WML An
il Il
J']L'v |]‘|_|'b.u -
[RALE ™

30.0
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
RBW: 9.00 KHz
VBW: 30.00 KHz
Device : L400-2 / TRSA pol H
16:29:17 11 Feb 2008 Serial # (Channel 1 2W), worst case, Pol Parallel
Marker Freq (MHZz) Peak (dBuY) Q-peak (dBuv) Average (dBuv) Limit line {(dBuVv)
1 13.58 89.82* - - 65950
2 22.58 44 62 - - 69.50

Marker 1 is carrier frequency (13.56MHz)
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RADIATED EMISSIONS (Pre-characterization at 3 meter s) Test configuration:
Graph name: graph#2 L400-2 / TR-HAL antenna (2W)
Antenna polarization Parallel
Frequency band 150kHz-30MHz
Azimuth: 90°
RBW / VBW : 9kHz / 30kHz

Filename : c:\emtestidata\4 113-m~1\bfbf-ha.dat
Oper : Laurent CHAPUS
Spec : VDE 0871, Class A
Type : Conducted

EmissienTaslify el
110.0
1
—
—
T
90.0 l <Y-Ref
I
- LIMIT KEY -
70.0 = —_— e
[~ — J fce-cliu
2
e,
Ny
50.0 k u"J'| i)
" Ly
' L|lml'l' n""‘l 'Iluh_li'»r,ﬁ by | l.
T oy
30.0
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
RBW: 9.00 KHz
VBW: 30.00 KHz
Device : L400-2 / TRHA pol V
15:23:05 11 Feb 2008 Serial # (Channel 1 2W), worst case, Pol Parallel
Marker Freq (MHz) Peak (dBuV) Q-peak (dBuv) Average (dBuv) Limit line {dBuVv)
1 13.58 96.93 ¢ - - 69.50
2 22.58 47.56 - - 69.50

Marker 1 is carrier frequency (13.56MHz)
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RADIATED EMISSIONS (Pre-characterization at 3meters ) Test configuration:
Graph name: graph#3 L400-2 / L-SA3 antenna (1.5W)
Antenna polarization Parallel
Frequency band 150kHz-30MHz
Azimuth: 90°
RBW / VBW : 9kHz / 30kHz

Filename : c:\emtestidata\d317\bf-1sa3.dat
Oper - Laurent CHAPUS
Spec : VDE 0871, Class A

Type * Conducted

Emissiitfs i el
110.0
i
—
T
90.0 l <Y-Ref
| 1
7
I 7
I LIMIT KEY:-
70.0 = —_—— e
i fee-c.lu
-~ |
B _\\_, 7,
A
50.0 e
VW
%ﬁl'ri'.l'“"’ l'JI] e
] Iu’\' el v\ W"v‘h '
gy
30.0
10.0
1.0 10.0
Start: 0.150 Frequency [MHZz]
Stop: 30.000
RBW: 9.00 KHz
VBW: 30.00 KHz
Device : L400-2 Reader (LSA3 pol H)
11:39:21 26 Feb 2008 Serial # (Channel 1 1.5W), worst case, Pol 90°
Marker Freq (MHZz) Peak (dBuV) Q-peak (dBuv) Average (dBuv) Limit line {dBuv)
1 13.58 Trare - - 69.50

Marker 1 is carrier frequency (13.56MHz)
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RADIATED EMISSIONS (Pre-characterization at 3meters )

Test configuration:

L400-2 / L-SA4 antenna (1W)

Graph name: graph#4
Antenna polarization Parallel
Frequency band 150kHz-30MHz
Azimuth: 90°

RBW / VBW : 9kHz / 30kHz

Filename

- ciemtestidataid 317\bi-Isa-4 dat

Oper - Laurent CHAPUS
Spec : VDE 0871, Class A

Type : Conducted

Emiskif sl e
110.0
—
—
T
90.0 I <Y-Ref
| 1
Wi
| W
™ | LIMIT KEY -
70.0 —_——— e e e e B e [
|~ fee-cliu
-~ |
B _\\_, %
A
50.0 .l I
Y
%u".fi,_lw’ ‘.ﬂ hn
] Iu".l il "f "Hi,'\rfh !
"
300
10.0
1.0 10.0
Start: 0.150 Freguency [MHz]
Stop: 30.000
RBW: 9.00 KHz
VBW: 30.00 KHz
Device : L400-2 Reader (LSA3 pol H)
11:39:21 26 Feb 2008 Serial # (Channel 1 1.5W), worst case, Pol 90°
Marker Freq (MHz) Peak (dBuv Q-peak (dBuv) Average (dBuv Limit line {dBuY
qu ! p j g .

1

13.58

7737+

Marker 1 is carrier frequency (13.56MHz)

- 69.50
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RADIATED EMISSIONS (Pre-characterization at 3meters ) Test configuration:
Graph name: graph#5 L400-2 / AERO-LI antenna (1W)
Antenna polarization Parallel
Frequency band 150kHz-30MHz
Azimuth: 90°
RBW / VBW : 9kHz / 30kHz

Filename : c\emtestidata\4317\bf-li dat
Oper - Laurent CHAPUS
Spec ! VDE 0871, Class A
Type : Conducted

Emissio sl e
110.0
™ -
T -
90.0 l 1 Y-Ref
| —
I
T~ LIMIT KEY -
700 = —_—— e e
~ J foce-cllu
x\,’-,.l *.II
et I
500 e
v Mg
! "II.\'J"U' Irl*
T .fl.‘hill ke
T ol
300
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30.000
RBEW: 9.00 KHz
VBW: 30.00 KHz
Device : L400-2 Reader (LI pol H)
11:29:05 26 Feb 2008 Serial # (Channel 1 2W), worst case, Pol 90°
Marker Freq (MHz) Peak (dBuV) Q-peak (dBuv) Average (dBuV) Limit line (dBuVv)
1 13.58 80.06* - - 69.50

Marker 1 is carrier frequency (13.56MHz)
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RADIATED EMISSIONS (3meters) Test configuration:
Graph name: graph#6 L400-2 / TR-SAL antenna (2W)
Antenna polarisation Horizontal
Frequency band 30MHz - 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz

Filename : cemtestidata\d 113-m~1\sa-h.dat
Oper : Laurent CHAPUS
Spec: EN 55022, Class B
Type - Radiated

Emission [dBuV]

590.0
70.0 <Y-Ref
| N ] | | 1 T
6| LIMIT KEY:-
00 | | || | I | | | i =
_____________ b1 300-330000
L ) e LI g oY
) i 3 fceb3milr
I' 2 i
30.0 [ i T ,T
u"kll"'w“ll',t\;,l I %
Wl - )
"l | Tho™ W
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (TR-HA pol H)
14:21:20 11 Feb 2008 Serial # (Channel 1 2W) Pol H
Marker Freq (MHz) Peak (dBuV) Q-peak (dBuv) Average (dBuVv) Limit line (dBuV)
1 40.58 37.07 - - 61.00
2 67.92 2936 - - 43.00
3 130.75 31.26 - - 61.00
4 307 .55 34.92 - - 61.00
5 976.41 4491 - - 61.00
6 795.86 34.11 - - 43.00
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RADIATED EMISSIONS (3meters) Test configuration:
Graph name: graph#7 L400-2 / TR-SAL antenna (2W)
Antenna polarisation Vertical
Frequency band 30MHz — 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz

Filename : c\emtestidatai4113-m~1\sa-v.dat
Oper : Laurent CHAPUS
Spec: EN 55022, Class B

Type - Radiated
Emission [dBuV]

0.0
70.0 Y-Ref
 — —_— —_1 h— 1 _— —_— s | _— —_— —_— —_ o | e
| | | | | | | |
LIMIT KEY:-
50.0 l | I | I | : ‘{Eﬁoﬁn
LA N A G 1 Loy s i
! I fecham.lir

30.0 —- L‘

=
——-..] ]
&

Y 7
||"hqﬂ l :
"\'uh| T A

14:30:32 11 Feb 2008

Marker

000~ N e M =

b
10.0
-10.0
100.0
Start: 30.000 Frequency [MHZ]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz

Device | L400-2 Reader (TR-SA pol H)

Serial # (Channel 1 2W) Pol V
Freq (MHz) Peak (dBuv) Q-peak (dBuVv) Average (dBuV) Limit line {dBuY)
40.58 36.10 - - 651.00
67.92 28.33 - - 43.00
130.75 20.74 - - 651.00
307.55 15.30 - - 61.00
976.41 4393 - - 651.00
795.86 3272 - - 43.00
31.54 35.22 - - 651.00
49 84 3273 - - 43.00
224.00 32.35 - - 43.00
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Test configuration:

RADIATED EMISSIONS (3meters)
Graph name: graph#8
Antenna polarisation Horizontal
Frequency band 30MHz — 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz

L400-2 / TR-HA1 antenna (2W)

Filename

Oper : Laurent CHAPUS
Spec: EN 55022, Class B
Type : Radiated

Emission [dBuv]

o cemtestidataid 113-m~1\hav-h.dat

14:50:38 11 Feb 2008

Marker

90.0
70.0 <Y-Ref
- [ N - 1 - ] T
r| LIMITKEY:-
50.0 l || | | | | | H_
_____________ bemde b e mmdemmd e dm 0 300-330.01U
I T S [y g i s i 1 i
i fcch3m lir
! 1
300 [ 5
w3 Y
IM |‘
Py J1N
ha)
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (TR-HA pol V)
Serial # (Channel 1 2W) Pol H
Freq (MHz) Peak (dBuVv) Q-peak (dBuv) Average (dBuV) Limit line (dBuv)
40.58 23.52 - - 61.00
67.92 27.90 - - 43.00
130.75 28.94 - - 61.00
307 .55 19.56 - - 61.00
§976.41 42 .49 - - 61.00
795.86 29.32 - - 43.00
31.54 25.98 - - 651.00
49.84 21.04 - - 43.00
224 00 25.84 - - 43.00

Woo =~ dH b ok =
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RADIATED EMISSIONS (3meters)

Test configuration:

L400-2 / TR-HA1 antenna (2W)

Graph name: graph#9
Antenna polarisation Vertical
Frequency band 30MHz — 1GHz

Azimuth:

From 0°to 360°(Max-hold measurement)

RBW / VBW :

120kHz / 300kHz

Filename : c:\emtestidata\4113-m~1ihav-v.dat
Oper : Laurent CHAPUS
Spec : EN 55022, Class B

Type : Radiated
Emission [dBuV]
90.0
70.0 <Y-Ref
- 1 [ | |1 T
LIMIT KEY-
50.0 l | | | l | I | E_ —
' SRR . ———lo_]_ 11 300-330 1
, R S Lo [ e g o
L ccham.lir
\/ Vi — !
30.0 F—p—7 f i
HHM‘ s " i | ' r
L) ]
l‘\l'h \‘L_\ flhl
ol ¥
10.0
-10.0
100.0
Start: 30.000 Fregquency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (TR-HA pol V)
14:42:10 11 Feb 2008 Serial #: (Channel 1 2W) Pol V
Marker Freq (MHz) Peak (dBuv) Q-peak (dBuv) Average (dBuv) Limit line (dBuv)
1 40.58 26.28 - - 61.00
2 67.92 31.30 - - 43.00
3 130.75 2878 - - 651.00
4 307.55 19.16 - - 61.00
5 976.41 43.05 - - 651.00
6 795.86 3425 - - 43.00
7 31.54 33.84 - - 61.00
8 4984 3214 - - 43.00
9 224.00 32.21 - - 43.00
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RADIATED EMISSIONS (3meters)

Test configuration:

Graph name: graph#10
Antenna polarisation Horizontal
Frequency band 30MHz — 1GHz

Azimuth:

From 0°to 360°(Max-hold measurement)

RBW / VBW

120kHz / 300kHz

L400-2 / L-SA3 antenna (1.5W)

Filename

- clemtestidatatd 317\sa3-h.dat

Oper : Laurent CHAPUS
Spec : EN 55022, Class B
Type : Radiated

Emission [dBuV]

10:50:38 26 Feb 2008

Marker

90.0
70.0 <Y-Ref
R N r— T [ |1 T
r| LIMIT KEY:-
200 | r I | I | I 300-330.1
_____________ A T A PR ( -330.lu
T I T Y [y g g
et ine i fecbamolir
30.0
IJ‘I[.vA‘ “‘II
T g
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (LSA3 pol H)
Serial # (Channel 1 1.5W) Pol H
Freq (MHz) Peak (dBuv) Q-peak (dBuv) Average (dBuV) Limit line (dBuv)
58.22 2917 - - 43.00
66.82 33.86 - - 43.00
75.41 37.01 - - 61.00
83.57 2877 - - 61.00
236.79 28.76 - - 61.00
299.84 28.69 - - 61.00
800.05 36.65 - - 43.00
813.50 35.64 - - 43.00
§32.54 34.91 - - 61.00
976.41 38.01 - - 61.00

= D00~ DN e Lk =
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RADIATED EMISSIONS (3meters)

Test configuration:

L400-2 / L-SA3 antenna (1.5W)

Graph name: graph#11
Antenna polarisation Vertical
Frequency band 30MHz — 1GHz

Azimuth:

From 0°to 360°(Max-hold measurement)

RBW / VBW :

120kHz / 300kHz

Filename

 clemtestidatatd 31Isa3-v.dat

Oper : Laurent CHAPUS
Spec : EN 55022, Class B

Type : Radiated

Emission [dBuv]

90.0
70.0 <Y-Ref
1 B L T 1 1 T
r| LIMIT KEY:-
200 | . I | I | I : '300-330.1
| | S e e e s s i FRY
b — _-I l.-.:—-..-.:—l- -------- -.-.--ad_.l —_ — — _-B-T g | _f__b_B__ﬁ_
s h G cch3mlir
30.0 7 1 i ‘E' 2 |
TN A Mo I/ \w 4 —
PERTRAN L
Y Wl N i
AT e
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (LSA3 pol H)
10:59:07 26 Feb 2008 Serial #: (Channel 1 1.5W) Pol V
Marker Freq (MHz} Peak (dBuVv) Q-peak (dBuv) Average (dBuv) Limit line {(dBuv)
1 58.22 2477 - - 43.00
2 66.82 26.35 - - 43.00
3 75.41 26.53 - - 61.00
4 83.57 19.96 - - 61.00
] 236.79 2334 - - 61.00
6 299.84 2094 - - 61.00
T 800.05 3417 - - 43.00
8 813.50 33.57 - - 43.00
9 932.54 32.80 - - 61.00
10 976.41 36.02 - - 61.00
11 45.84 30.97 - - 43.00
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RADIATED EMISSIONS (3meters) Test configuration:
Graph name: graph#12 L400-2 / L-SA4 antenna (1W)
Antenna polarisation Horizontal
Frequency band 30MHz — 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz

Filename : cl\emtestidata\4317\Isa4-h.dat
Oper : Laurent CHAPUS
Spec: EN 55022, Class B
Type : Radiated

Emission [dBu']

90.0
70.0 <Y-Ref
- [ | N 1 ] T
r| LIMIT KEY:-
500 l ||| | | I | I pone
_____________ e mmadaaatand o dal | 300-330.01U
Y I A " | OO W [ g i e i
V T h I o fecb3miir
A Y L v I
00 m“"‘w M i 1 Wllm "l .
V i | v X
AT H A ,,
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device - L400-2 Reader (LSA4 pol H)
10:07:03 26 Feb 2008 Serial # (Channel 1 1W) Pol H
Marker Freq (MHz) Peak (dBuV) Q-peak (dBuv) Average (dBuV) Limit line (dBuv)
1 48.74 3427 - - 43.00
2 58.22 30.03 - - 43.00
3 66.82 3459 - - 43.00
4 75.19 35.60 - - 61.00
5 14177 32.24 - - 61.00
5] 161.61 30.58 - - 61.00
7 399.92 32.26 - - 61.00
8 93563 37.51 - - 61.00
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RADIATED EMISSIONS (3meters) Test configuration:
Graph name: graph#13 L400-2 / L-SA4 antenna (1W)
Antenna polarisation Vertical
Frequency band 30MHz — 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz

Filename : cl\emtestidata\d317\sad-v dat
Oper : Laurent CHAPUS
Spec : EN 55022, Class B
Type : Radiated

Emission [dBuV]

90.0
70.0 Y-Ref
R BE - - | | T
s |I | | I | | | I Ir ﬂa’llTiEY:-
_____________ Lol __1_.lgl| 300-330.1u
A I T Y Y [y 8 i i I
\ i i L/ Fecbam.iir
‘llﬁl ‘ll 2 3 4 9 ]G H
300 Lo 1\ T oV 8 WA\ W/ I
VA% ”,ﬂ 1 r 1 5
i (B J—
WL
Lk H#{»
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (LSA4 pol H)
10:16:36 26 Feb 2008 Serial #: (Channel 1 TW) Pol V
Marker Freq (MHz Peak (dBuVv Q-peak (dBuv Average (dBuv Limit line (dBuY
qt \ P g {
1 48.74 40.67 - - 43.00
2 58.22 2503 - - 43.00
3 66.82 27.04 - - 43.00
4 75.19 29.46 - - 51.00
5 14177 1952 - - 61.00
B 161.61 23.89 - - 61.00
T 399.92 29.05 - - 51.00
8 935.63 37.70 - - 61.00
9 235.65 27.58 - - 61.00
10 299.84 28.49 - - 61.00
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RADIATED EMISSIONS (3meters)

Test configuration:

Graph name: graph#14 L400-2 / AERO-LI antenna (1W)
Antenna polarisation Horizontal
Frequency band 30MHz — 1GHz
Azimuth: From 0°to 360°(Max-hold measurement)
RBW / VBW : 120kHz / 300kHz
Filename : c\emtestidata\4317\li-h.dat
Oper - Laurent CHAPUS
Spec - EN 55022, Class B
Type . Radiated
Emission [dBuV]
90.0
70.0 <Y-Ref
R 1 ] I T
r| LIMIT KEY:-
“0.0 | ||| | I | l | S
pmmmmmmmpm I mmmdandegd 10 300-3300U
N o [y s i N
= m - =4 fecb3m.iir
Y i 4 5 { 7 1)
20.0 W\ IRV o I
lw'wwl‘ l.__“l-" A ﬂ ﬁ"““\ ll:lllw ‘
Lo h W
1 il \lw\ NWW
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device - L400-2 Reader (LI pol H)
11:18:20 26 Feb 2008 Serial # (Channel 1 1W) Pol H
Marker Freq (MHz) Peak (dBuV) Q-peak (dBuv) Average (dBuv) Limit line (dBuv)
1 58.22 29.53 - - 43.00
2 66.60 33.92 - - 43.00
3 7497 37.39 - - 61.00
4 83.57 28.80 - - 61.00
5 236.79 26.51 - - 61.00
6 29984 27.43 - - 61.00
7 800.05 33.72 - - 43.00
8 813.50 33.88 - - 43.00
9 932.54 35.87 - - 61.00
10 976.41 38.95 - - 61.00
11 4984 27 61 - - 43.00
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RADIATED EMISSIONS (3meters)

Test configuration:

Graph name: graph#15
Antenna polarisation Vertical
Frequency band 30MHz — 1GHz

Azimuth:

From 0°to 360°(Max-hold measurement)

L400-2 / AERO-LI antenna (1W)

RBW / VBW : 120kHz / 300kHz
Filename : cl\emtestidatad 317i-v.dat
Oper : Laurent CHAPUS
Spec : EN 55022, Class B
Type : Radiated
Emission [dBuV]
90.0
70.0 <Y-Ref
R Nl r— T [ ] 1 0
r| LIMIT KEY:-
200 | ! | | | I | : 300-330.1
| R T s e R s e e 1 A
= 4 1 8 PRy Sy SR —— V. S I | I [ I A N I
i P19 Fechamir
ki 3 Sl
= 1 2 — /
5 i
30.0 j{ b o m _' 3 1 —— y
b \ v/
. Uy \ ] ] ﬂ -
WP h\‘j‘ o
R W
10.0
-10.0
100.0
Start: 30.000 Frequency [MHz]
Stop: 1000.000
RBW: 120.00 KHz
VBW: 300.00 KHz
Device : L400-2 Reader (LI pol H)
11:10:32 26 Feb 2008 Serial # (Channel 1 1W) Pol V
Marker Freq (MHz) Peak (dBuv) Q-peak (dBuv) Average (dBuVv) Limit line (dBuv)
1 58.22 2475 - - 43.00
2 66.60 2574 - - 43.00
3 74.97 2871 - - 61.00
4 83.57 19.20 - - 61.00
5 236.79 2242 - - 61.00
& 299.84 2379 - - 61.00
7 800.05 3493 - - 43.00
8 813.50 33.44 - - 43.00
9 932.54 33.29 - - 61.00
10 976.41 37.25 - - 61.00
1 4984 2889 - - 43.00
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CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#1 L400-2 / TR-SAL antenna (2W)
Voltage / Frequency 110V/60Hz
Line/Port Phase (L1)
RBW / VBW : 9kHz / 30kHz
~ M
T I
i
VN v"vm f * A J \M
\M/hrwu 1[\ i M 1 MWM M” AM , W
L el

150kHz

Frequency Measure Measure
Peak Average
(MHz) dBuv dBuv
0.189 48.7 17.5
0.221 315 12.2
13.561* 109 108.2
22.592 35.8 22.9
27.120 39.1 331

Limit
Average
dBuv
54
51.6
50
50
50

Fréquence

Avg-Lim
(Margin)

dB

-36,5
-39,4
58,2
-27,1
-16,9

Measure

Quasi- Limit
Peak QPeak

dBuv dBuv
31.2 64
27.4 61.6
108.3 60
29.2 60
33.1 60

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)

30MHz

QPeak-Lim
(Margin)
dB
-32,8
-34,2
48,3
-30,8
-26,9
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CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#2 L400-2 / TR-SAL antenna (2W)
Voltage / Frequency 110V/60Hz
Line/Port Neutral (N)
RBW / VBW : 9kHz / 30kHz
o
\
A
| I /\M
f\hn /\4 FAAH R ﬂ ] w
VTl
0
150kHz 30MHz
Fréquence
Frequency Measure Measure Limit Avg-Lim MQeszl:;r_e Limit QPeak-Lim
Peak Average Average (Margin) Peak QPeak (Margin)
(MHz) dBuv dBuv dBuv dB dBuv dBuv dB
0.194 49.3 17.9 54 -36.1 31.6 64 -32.4
0.226 31.7 12.8 51.6 -38.8 27.9 61.6 -33.7
13.562* 110 109 50 59.0 109 60 49.0
22.598 35.5 22.5 50 -27.5 29.9 60 -30.1
27.122 39.8 32.7 50 -17.3 33.3 60 -26.7

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#3 L400-2 / TR-HA1 antenna (2W)
Voltage / Frequency 110V/60Hz

Line/Port Phase (L1)

RBW / VBW : 9kHz / 30kHz

100
dBpv

U”M\ I

i wul‘ﬂ1|”||“|r|‘”‘|'r

[ H\““u‘\ il

lt M WW

A

150kHz

Frequency Measure Measure
Peak Average
(MHz) dBuv dBuv
0.19 43.7 29
13.562* 99 98.2
22.594 38.9 29.5

Limit
Average
dBuv
54
50
50

Fréquence

Avg-Lim
(Margin)
dB
-25
48.2
-20.5

Measure .
Quasi- Limit
Peak QPeak
dBuv dBuv
41.1 64
98.2 60
34.6 60

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)

30MHz

QPeak-Lim
(Margin)
dB
-22.9

38.2
-25.4
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Test configuration:

CONDUCTED EMISSIONS
Graph name: Emc#4 L400-2 / TR-HAL antenna (2W)
Voltage / Frequency 110V/60Hz
Line/Port Neutral (N)
RBW / VBW : 9kHz / 30kHz
o
\
\\
) /J\ / \ |
V\/w \ | W il
| I\M(\ | Au | i
\ \IW Wv \W WH

150kHz

Frequency

(MHz)
0.19
0.254
13.562*
22.594

Measure
Peak

dBuv
44.2
375
98.9

38.4
*: Carrier frequency (see measurement with dummy load replacing the RF antenna)

Measure
Average

dBuv
30.1
23.2
98.1
29

Measure .
Quasi- Limit
Peak QPeak
dBuv dBuv
41.6 64
34.1 61.6
97.4 60
34.4 60

30MHz

QPeak-Lim
(Margin)

dB
-22.4
-27.5
37.4
-25.6
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CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#5 L400-2
Voltage / Frequency 110V/60Hz L-SA3 Antenna
Line/Port Phase (L1)
RBW / VBW : 9kHz / 30kHz
o
\
\\
i
VA
Y
MA |
i
0
150kHz 30MHz
Fréquence
Frequency Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk
(MHz) (dBuV) (dBuV) (dBuV) (dBLV) (dBLV) (dBuV) iy
0.194 44.4 224 54 -31.6 355 64 -28.5
0.506 31.2 23.3 46 -22.7 27.3 56 -28.7
2.338 32.2 224 46 -23.6 26 56 -30
27.574 26.5 14.2 50 -35.8 18.2 60 -41.8
13.562 79.3 78.4 50 284 78.4 60 18.4

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS Test configuration:

Graph name: Emc#6 L400-2

Voltage / Frequency 110V/60Hz L-SA3 Antenna

Line/Port Neutral (N)

RBW / VBW : 9kHz / 30kHz

o
\
\\
\I r/\VAvM Aﬂw{l MV)W\,\) Y‘J‘T‘MWA" \/W H’M’l 4
| I(“ I“a“hu1‘“\1\J‘”‘h“J‘hH‘u“ WA 11
1 0t
0
150kHz 30MHz
Fréquence
Fréquence Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk

(MHz) (dBuv) (dBuv) (dBuv) (dBLY) (dBuv) (dBuv) (dBLY)
0.198 40.7 12.1 54.6 -42.4 31.7 64.6 -32.8
0.338 294 8.9 49.1 -40.2 19.9 59.1 -39.2
0.558 25.6 8.9 46 -37.1 15.6 56 -40.4
2.578 25.6 8.3 46 -37.7 13.6 56 -42.4
13.562* 79.5 78.6 50 28.6 78.6 60 18.6

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS Test configuration:
Graph name: Emc#7 L400-2
Voltage / Frequency 110V/60Hz LSA-4 Antenna
Line/Port Phase (L1)
RBW / VBW : 9kHz / 30kHz
o
\
\\
"
ﬂl\ /\ o iy /A

v W{\VAM ‘ [ | R m’l\“wl“L‘[‘ll‘m“”wl'”'V Ml T

150kHz 30MHz
Fréquence

Fréquence Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk

(MHz) (dBpV) (dBpV) (dBpV) BV (dBpV) (dBpV) iy
0.194 44.9 25.6 54 -28.4 39.7 64 -24.3
0.258 38.8 19.5 51.5 -31.9 30.5 61.5 -30.9
1.206 30.5 17.6 46 -28.4 22 56 -34
2.478 29.4 16.3 46 -29.7 20.9 56 -35.1
23.214 31.2 19.1 50 -30.9 24 60 -36

13.562* 84 82.5 50 325 82.5 60 22.5

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS Test configuration:

Graph name: Emc#8 L400-2

Voltage / Frequency 110V/60Hz L-SA4 Antenna

Line/Port Neutral (N)

RBW / VBW : 9kHz / 30kHz

o
\
N /\ | | (I MVMMH el
0
150kHz 30MHz
Fréquence
Fréquence Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk

(MHz) (dBuv) (dBuv) (dBuv) (dBLY) (dBuv) (dBuv) (dBLY)
0.194 44.8 24.1 53.9 -29.7 38.1 63.9 -25.7
0.258 37.6 16.5 51.6 -35.1 28.4 61.6 -33.2
0.574 29.6 19.5 46 -26.5 235 56 -325
1.454 30.1 16.9 46 -29.1 20.6 56 -35.4
8.746 28.8 20.3 50 -29.7 22.4 60 -37.6
13.562* 84.1 82.7 50 32.7 82.7 60 22.7

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS Test configuration:
Graph name: Emc#9 L400-2
Voltage / Frequency 110V/60Hz AERO-LI Antenna
Line/Port Phase (L1)
RBW / VBW : 9kHz / 30kHz
o
\
\\
AN
1 0 I (Y '/ﬂl M
M MA}WMMWWM W , |
i U‘Vhﬂfm VM‘V o W”
0
150kHz 30MHz
Fréquence
Fréquence Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk
(MHz) (dBuv) (dBuv) (dBuv) (dBLY) (dBuv) (dBuv) (dBLY)
0.162 43.2 24.7 54 -29.3 34.9 64 -29.1
0.25 36.5 21.7 51.6 -29.9 31.8 61.6 -29.8
1.078 29.9 175 46 -28.5 21.8 56 -34.2
1.838 30.2 19.1 46 -26.9 22.2 56 -33.8
13.562* 86.4 85.1 50 35.1 85.1 60 25.1
*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS

Test configuration:

Graph name: Emc#10 L400-2
Voltage / Frequency 110V/60Hz AERO-LI Antenna
Line/Port Neutral (N)
RBW / VBW : 9kHz / 30kHz
o
\
\\
Wv/\
W\ w )
T v T T
0
150kHz 30MHz
Fréquence
Fréquence Peak Avg Lim Avg Ligvpg\]\;g QPeak  LimQPeak Li%l:())e;;lk
(MHz) (dBuV) (dBuV) (dBuV) (dBLV) (dBLV) (dBuV) iy
0.194 44 22.7 54 -31.3 36.4 64 -27.6
0.254 384 21.5 51.8 -30.2 34 61.8 -27.7
2.154 29.9 16.6 46 -29.4 23.1 56 -32.9
13.562* 86.5 85.3 50 35.3 85.3 60 24.7

*: Carrier frequency (see measurement with dummy load replacing the RF antenna)
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CONDUCTED EMISSIONS

Test configuration:

[ —o

Graph name: Emc#11 L400-2
Voltage / Frequency 110V/60Hz Dummy Load
Line/Port Phase (L1)
RBW / VBW : 9kHz / 30kHz
o
\
\\

:

S

M l‘\nm i

: HW I} muuluulwm’\“ H I

I

150kHz

Frequency Measure
Peak
(MHz) dBuv
0.19 45.6
2.33 31
13.562 43.2

22.59 36.6

Measure
Average

dBuv
31.9
18.7
42.3
26.7

Limit
Average
dBuv
54
46
50
50

Fréquence

Avg-Lim

(Margin)

dB
-22.1
-27.3
-7.7
-23.3

Measure
Quasi-
Peak

dBuv
43.4
25.9
41.6
30.2

Limit
QPeak
dBuv
64
56
60
60

30MHz

QPeak-Lim
(Margin)

dB
-20.6
-30.1
-18.4
-29.8
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Test configuration:

CONDUCTED EMISSIONS
Graph name: Emc#12 L400-2
Voltage / Frequency 110V/60Hz Dummy Load
Line/Port Neutral (N)

RBW / VBW : 9kHz / 30kHz
o
\
\\
[
W
f\m Al ‘
um /\«1\ (\ h,ﬁ n L\W \
CTVATT WY
0
150kHz 30MHz
Fréquence
Frequency Measure Measure Limit Avg-Lim MQeszl:;r_e Limit QPeak-Lim
Peak Average Average (Margin) Peak QPeak (Margin)
(MHz) dBuv dBuv dBuv dB dBuv dBuv dB
0.206 51.4 15.7 53.9 -38.1 374 63.9 -26.4
0.246 42.1 21.6 51.6 -30 33.2 61.6 -28.4
13.562 44.3 43.4 50 -6.6 43.4 60 -16.6
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7. TEST EQUIPMENT LIST
N°LCIE TYPE COMPANY REF SN
RADIATED EMISSION MEASUREMENT
C2040057VO | Antenna monopole AH SYSTEM SAS-551 181
A7102026VO | Amplifier 8-26GHz ALDETEC ALS01452 1
X C4040009VO | Air Compressor ATLAS COPCO LX111 0615-038
X A3169050V0O | Radiated emission comb generator BARDET PR17B
X C2040051V0O | Antenna Bi-log CHASE CBL6111A 1628
X C2040052V0O | Antenna Loop ELECTRO-METRICS EM-6879 690234
C2042027V0O | Antenna horn EMCO 3115 6382
X C2040050V0 | Antenna biconic EMCO 3104C 9401-4636
X C2040056V0O | Antenna log-periodic EMCO 3146 2178
X F2000286VO | Turntable controller EMCO 1060-10 1217
X F2000287VO | Antenna mast controller EMCO 1050 8811-1295
X F2000288V0O | Antenna mast EMCO 1050
X F2000289VO | Turntable EMCO 1060
X F2000371VO | Turntable chamber ETS Lingren Model 2065 F2000371VO
X F2000372V0O | Turntable controller chamber ETS Lingren Model 2066 F2000372V0O
X D3044009VO | Anechoic chamber EUROSHIELD RDF-F-60-060 1213
A7102024V0O | Amplifier 8 GHz HEROTEK A1080304A 222033
X A4060016VO | Spectrum analyzer 9kHz —1.8GHz HEWLETT PACKARD 8591E 3536A00384
X A7102019VO | Amplifier 9 KHz — 1300 MHz HEWLETT PACKARD 8447F Opt 64 3113A06394
X A4060018VO | Spectrum Analyzer 9KHz — 26.5GHz | HEWLETT PACKARD 8593E 3409u00537
X A4049059V0O | Adapter quasi-peak HEWLETT PACKARD HP85650A 2811A01134
X A4060019VO | Spectrum analyzer display HEWLETT PACKARD HP85662A 2816A16603
X A4060017VO | Spectrum analyzer HEWLETT PACKARD HP8568B 2732A04155
X A4060027VO | Pre-selector RF HEWLETT PACKARD HP85685A 2837A00784
A5329032V0O | Absorption clamp LUTHI MDS21 2826
A5329044V0O | Absorption clamp RHODE ET SCHWARZ 85024A 194.0100.50
X A2640011VO | Measurement receiver 9kHz—30MHz | ROHDE ET SCHWARZ ESH3 972079/117
C2042028V0O | Antenna horn 26GHz SCHWARZBECK BBHA 9170 BBHA9170232
X A5329045V0 | Cable IMR&EMR (Anechoic chamber) | SMEE KX13
X A5329048V0O | Cable EMR OATS SUCOFLEX 106G 553
A5329038V0O | Cable coaxial 3.5 m (Blue) SUHNER SUCOFLEX 106 26732/6
X A5329056V0 Cable Radiat EMI (Pre-amp/Analyzer)
X A5329057VO0O Cable Radiat. EMI (Pre-amp/cage)
X A5329059V0O | Cable OATS (Mast at 10m)
X A5329058V0 | Cable OATS (Mast at 3m)
CONDUCTED MEASUREMENT EMISSION
X A3169049V0O | Conducted emission comb generator | BARDET CGPR12
C2320059V0O | LISN EMCO 3810/2SH 9511/1182
X C2320068VO | LISN (Auxiliaries) 50Q / 50uH EMCO 3825/2 9309/2122
X A4049061VO | Transient limiter HEWLETT PACKARD 11947A 3107A01596
X A2120003VO | Programable PSU, HAR/FLK HEWLETT PACKARD 6842A 3531A00109
A4060016VO | Spectrum analyzer 9kHz —1.8GHz HEWLETT PACKARD 8591E 3536A00384
A5329036VO0O | Direct Injection Module 100 Ohms LCIE MID01-100 ohms
A5329042V0O | Ferrite Tube LUTHI FTC 101 4485
A1092042V0O | Ferrite Tube LUTHI FTC101 4763
X D3044010V0O | Faraday Cage RAY PROOF 4854
C2320062V0O | LISN tri-phase ESH2-Z5 RHODE ET SCHWARZ 33852.19.53 841223/008
C2320063V0O | LISN tri-phase ESH2-Z5 RHODE ET SCHWARZ 33852.19.53 841223/007
C2320066VO | RSI 4 wires RHODE ET SCHWARZ ENY41 838119/023
C2320067VO | RSI 2 x 2 wires RHODE ET SCHWARZ ENY22 836727/015
X A2640011VO | Measurement receiver 9kHz—30MHz | ROHDE ET SCHWARZ ESH3 972079/117
A1290017VO | Current probe SCHAFENER CSP9160 1097
A5329037VO | Current injection probe SCHAFFNER CIP8213 52
A4040050V0O | Click-meter (Discontinuous noise) SCHAFFNER DIA1512D 22338
A4089117VO | Voltage probe SMEE
X C2320061VO | LISN (Measure) 50Q / 50uH TELEMETER ELECTRONIC | NNB-2/16Z 98010
X A5329061VO0 Cable Conduct. EMI (Analyzer/cage)
X A5329060VO Cable Conduct. EMI (LISN/cage)
MISCALLENOUS (CONTROL EQUIPMENT)
| A6440068VO [ Data Logger [ AGILENT [ 34970A | US37043935
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N°LCIE TYPE COMPANY REF SN
A6440068V0O Data Logger Board AGILENT 34901A MY41037442

X D1022117VO | Climatic chamber BIA CLIMATIC CL 6-25 200 105 6
A7043037VO | Power supply DC 30V 10A ELC AL924 95/00600
A1240170VO | Multimeter Fluke 87 75250745

X A1240171VO | Multimeter FLUKE 189 89770115
A4024018V0O | Oscilloscope 500 MHz Hewlett Packard 54542C US36040602
A4024019VO | Oscilloscope Hewlett Packard 54720A 7426600

X B4204052V0O | Thermo-hygrometer HUGER
A7043036VO | Power supply DC 300W / 150V-6A SODILEC 7SDLIN/GB AUTO 300 493711
A4083040V0O | Oscilloscope 100 MHz 500Ms/s Tektronix TDS30-25 H712103

X A2120003VO | Programable PSU, HAR/FLK HEWLETT PACKARD 6842A 3531A00109
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8. UNCERTAINTIES CHART

Incertitude élargie Incertitude
laboratoire / limite du CISPR
Type de mesure / Kind of measurement Wide uncertainty / CISPR
laboratory uncertainty limit
(k=2) £ x ty
Mesure des perturbations conduites en tension sur le réseau d'énergie
; ; 3.57dB 3.6dB
Measurement of conducted disturbances in voltage on the power port
Mesure des perturbations conduites en tension sur le réseau de télécommunication 3.28 dB A I'étude /
Measurement of conducted disturbances in voltage on the telecommunication port. ) Under consid.
Mesure des perturbations discontinues conduites en tension 3.47 dB 3.6 dB
Measurement of discontinuous conducted disturbances in voltage ) )
Mesure des perturbations conduites en courant 290 dB A I'étude /
Measurement of conducted disturbances in current ) Under consid.
Mesure du champ électrique rayonné sur le site en espace libre de Voiron 5.07 dB 52 dB

Measurement of radiated electric field on the Voiron open area test site




