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1 Summary and signatures

The EUT, BSR-2.4 base station radio unit, was tested according to FCC part 15 subpart C,
§.15.247, subpart B §§15.107, 15.109 and found to comply with the standard requirements.

Test performed by:

Mr. Y. Neuman, test engineer

Test report prepared by:
Mr. A. Tsukerman, certification engineer %
Test report approved by: /
Mr. M. Nikishin, EMC group leader %
Dr. E. Usoskin, C.E.O. ”/%f%—'
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2 General information

2.1 Abbreviations and acronyns

The following abbreviations and acronyms are applicable to this test report:

AC alternating current
AF antenna factor
AvF average factor
AG amplifier gain
AVRG average (detector)
BER bit error rate
BSDU base station distribution unit
BW bandwidth
CE conducted emissions
CL cable loss
cm centimeter
Ccw sine wave
dB decibel
dBm decibel referred to one milliwatt
dB(pA) decibel referred to one microampere
dB(uV) decibel referred to one microvolt
dB(uVv/m) decibel referred to one microvolt per meter
DC direct current
EMC electromagnetic compatibility
EUT equipment under test
FSK frequency shift keying
GHz gigahertz
H height
HL Hermon Laboratories
Hz hertz
IF Intermediate frequency
kHz kilohertz
L length
LNA low noise amplifier
LO local oscillator
m meter
Mbps megabit per second
mm millimeter
MHz megahertz
msec millisecond
NA not applicable
NARTE National Association of Radio and Telecommunications Engineers, Inc.
nF nanofarad
Q ohm
QP quasi-peak (detector)
PC personal computer
RBW resolution bandwidth
RF radio frequency
RE radiated emission
sec second
SPR subscriber premises radio
TDMA time division multiple access
\% volt
V/m volt per meter
w watt
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2.2 Specification references

CFR 47 part 15:2001

ANS| C63.2:1996

ANSI C63.4:1992

2.3 EUT description

A base station radio, BSR-2.4, is a part of a broadband fixed wireless cellular access system WipLL. The
system provides a radio link between an end-user of the telecom network (a subscriber) and a network itself
to give high-speed data access. The EUT is an outdoor unit comprising a frequency hopping transceiver that
controls the WipLL sector and has several roles. The transceiver operates in 2403 MHz to 2477 MHz

Radio Frequency Devices.

American National Standard for Instrumentation-
Electromagnetic Noise and Field Strength, 10 kHz to 40
GHz-Specifications.

American  National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

frequency range and is equipped with an 11 dBi gain flat plane internal antenna.

Each BSR is a controller of the PPMA (Pre-emptive Polling Multiple Access) protocol within its sector. It polls
SPRs according to requirements that are determined by applications, availability of resources and pre-
defined policy. Policy is based on defining allowed delays and maximum bandwidth according to packet
types, determination of priorities between applications and mode of polling mechanism — preemptive or time

bounded.

Each BSR is optionally physically connected to a base station distribution unit, which provides 48 V DC
power, data connectivity and local switching functionality as well synchronization between the BSRs. A BSDU
can serve up to six BSRs, each BSR capacity is up to 4 Mbps, therefore a 6-BSR base-station-site capacity

is about 24 Mbps.
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2.4 EUT test configuration

The EUT test configuration is given in Figure 2.4.1. Throughout the testing the EUT was powered via SDA.
The device operating frequencies are given in table 2.4.1.

Table 2.4.1
EUT operating and other frequencies

Frequency Description
BSR/ SPR RF board BSR/SPR Digital board

2403 MHz to 2477 MHz -

operating frequency (]

20 MHz - clock [

2053 MHz to 2127 MHz - LO (]

350 MHz - IF n

48 MHz - clock [

Figure 2.4.1

EUT test configuration for emission measurements

mains
Subscriber 48 V DC + signal

}— Data EUT

Adapter 15 m unshielded cable
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3 Test facility description

3.1 GCeneral

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private EMC, Safety and
Telecommunication testing facility. Hermon Laboratories is listed by the Federal Communications
Commission (USA) for all parts of Code of Federal Regulations 47 (CFR 47) and by Industry Canada for
electromagnetic emissions (file numbers IC 2186-1 for OATS and IC 2186-2 for anechoic chamber), certified
by VCCI, Japan (the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, C-845 for
conducted emissions site), assessed by TNO Certification EP&S (Netherlands) for a number of EMC,
Telecommunications, Safety standards, and by AMTAC (UK) for safety of Medical Devices. The laboratory is
accredited by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for
Electromagnetic Compatibility, Product Safety, Telecommunications Testing and Environmental Simulation
(for exact scope please refer to Certificate No. 839.01).

Address: PO Box 23, Binyamina 30550, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail mail@hermonlabs.com

Person for contact: Mr. Alex Usoskin, QA manager.

3.2 Equipment calibration

The test equipment has been calibrated according to its recommended procedures and is within the
manufacturer's published limit of error. The standards and instruments used in the calibration system
conform to the present requirements of MIL-STD-45662A.

The laboratory standards are calibrated by the third party (traceable to NIST, USA) on a regular basis
according to equipment manufacturer requirements.

3.2.1 Expanded uncertainty at 95% confidence in Hernon Labs EMC nmeasurenents

Conducted emissions with LISN and = 9 kHzto 150 kHz: +2.43 dB/-2.22 dB
HP 8542E/HP8546A receiver = 150 kHz to 30 MHz: + 2.22 dB/-2.05 dB
Radiated emissions in the open field test = Biconilog antenna: +5.83 dB/-5.67 dB
site at 3 m measuring distance = Standard gain horn antenna:
Radiated emissions in the anechoic = Biconilog antenna: +5.73 dB/-5.57 dB
chamber at 3 m measuring distance = Double ridged guide antenna: £ 2.36 dB
Conducted power measurements = +0.36 dB /-0.38 dB
Conducted frequency measurements = 0.18 ppm
Conducted spurious emissions = +25dB
measurements
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3.3  Statement of qualification

The test measurement data supplied in this test measurement report having been received by me, is hereby
duly certified. The following is a statement of my qualifications:

| am an engineer, graduated from university in 1992 with an MScEE degree, have obtained 9 years
experience in research and development of electronic devices.

| have been with Hermon Laboratories since January 2000.

Name: Mr. Yuri Neuman Signature:

Position: test engineer Date: November 4, 2001

| hereby certify that this test measurement report was prepared by me and is hereby duly certified. The
following is a statement of my qualifications:

| am an engineer, graduated from university in 1972, with an MScEE degree, have obtained 25 years
experience in electronic products design and development.

| have been with Hermon Laboratories since September 2001.
Name: Mr. Anatoliy Tsukerman Signature: %

Position: certification engineer Date: November 4, 2001
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4 Emission measurements

4.1 Frequency hopping channel s separation and hoppi ng frequency
usage test according to 815.247(a)(1)(iii)

4.1.1 General

This test was performed to prove that the EUT frequency hopping system uses at least 15 non-overlapping
channels with 20 dB bandwidth greater than 1 MHz and has hopping channel carrier frequencies separated
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

4.1.2 Test procedure

The EUT RF output was connected to the spectrum analyzer as shown in Photograph 4.1.1. The spectrum
analyzer settings are shown in the plots.

The test was performed in the EUT transmitting mode with hopping function enabled.
Plots 4.1.1 and 4.1.2 show 38 non-overlapping channels in the 2.400 to 2.483.5 MHz frequency band.

Plot 4.1.3 shows hopping channel carrier frequencies separated by 2.008 MHz which is greater than the 20
dB bandwidth of the hopping channel (see section 4.2).

The EUT successfully passed this test.

Reference numbers of test equipment used

HL 1424 HL 1567 HL 1651

Full description is given in Appendix A.

Document ID: MARRAD_FCC.14551-4.doc Page 10 of 156
Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.1.1
Test specification: §15.247(a)(1)(iii)
Hopping channels number test results
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Plot 4.1.2
Test specification: §15.247(a)(1)(iii)
Hopping channels number test results
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Plot 4.1.3

Test specification: §15.247(a)(1)
Hopping channel carrier frequency separation test results
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Photograph 4.1.1
Conducted emissions measurement test setup
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4.2 Cccupied bandwi dth test according to 815.247(a)(1)(iii)

4.2.1 CGeneral

This test was performed to prove that the 20 dB bandwidth of the hopping channel is greater than

1 MHz.

4.2.2 Test setup and procedure

The test setup was the same as in paragraph 4.1.

The test was performed in the EUT transmitting mode with hopping function disabled.

The occupied bandwidth measurement was performed for carrier channel frequency at low and high edges
and at the middle of the frequency band. Table 4.2.1 and Plots 4.2.1 to 4.2.3 demonstrate the test results of
the occupied bandwidth measurements. The spectrum analyzer settings are shown in Plots.

Table 4.2.1 Occupied bandwidth test results

Carrier frequency, Measured 20 dB BW, Limit, Result
MHz kHz kHz
2403 1050 1000 Pass
2441 1040 1000 Pass
2477 1045 1000 Pass

Reference numbers of test equipment used

HL 1424

HL 1567

HL 1651

Full description is given in Appendix A.
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Plot 4.2.1

Test specification: § 15.247 a)(1)iii)

Occupied bandwidth test results
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Plot 4.2.2
Test specification: § 15.247(a)(1)(iii)
Occupied bandwidth test results
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Plot 4.2.3
Test specification: § 15.247(a)(1)(ii
Occupied bandwidth test results
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4.3 Tinme of occupancy, definition according to §
15.247(a) (1) (iii)

4.3.1 CGeneral

The test was performed to prove that the time of occupancy at any frequency is not greater than
0.4 seconds within the time period required to hop through all channels.

4.3.2 Test procedure

The test setup was the same as in paragraph 4.1.

The test was performed in the EUT transmitting mode with hopping function enabled.

The time period required to hop through all channels is 1.900 s as shown in Plot 4.3.1 and the total Tx ON
time is 50.00 ms at one frequency as shown in Plot 4.3.2. Thus the time of occupancy is less than 0.4 s at
any frequency.

Reference numbers of test equipment used

HL 1424 HL 1567 HL 1651

Full description is given in Appendix A.
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Plot 4.3.1

Test specification: §15.247(a)(1)(iii)
Time of occupancy test results
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Plot 4.3.2
Test specification: §15.247(a)(1)(iii)
Time of occupancy test results
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4.4 Total span of hopping channels test according to §
15.247(a) (1) (iii)

4.4.1 General
This test was performed to prove that the total span of hopping channels is at least 75 MHz.

4.4.2 Test procedure

The test setup was the same as in paragraph 4.1.

The test was performed in the EUT transmitting mode with hopping function enabled.

The total span of hopping channels is 75.4 MHz as shown in Plots 4.4.1 and 4.4.2 and defined as difference
between highest and lowest hopping frequencies. The lowest frequency is 2402.33 MHz (see Plot 4.4.1) and
the highest frequency is 2477.73 MHz (see Plot 4.4.2). The total span of hopping channels is equal to:

2477.73 - 2402.33 = 75.4 MHz

Reference numbers of test equipment used

HL 1424 HL 1567 HL 1651

Full description is given in Appendix A.
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Plot 4.4.1

Test specification: §15.247(a)(1)(iii)
Total span of hopping channels test results
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Plot 4.4.2

Test specification: §15.247(a)(1)(iii)
Total span of hopping channels test results
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4.5 WMaxi mum peak output power test according to 815.247 (b)(1),
(3) (i)

4.5.1 General

This test was performed to demonstrate that the maximum RF peak output power of the transmitter does not
exceed 0.125 W (21 dBm) (§15.247 (b)(1)).

If directional transmitting antenna gain is greater than 6 dBi, the maximum peak output power of an
intentional radiator shall be reduced below the stated value by the amount in dB that a directional gain of an
antenna exceeds 6 dBi (§15.247 (3)).

In our case antenna gain is 11 dBi, hence the maximum peak output power of the transmitter shall not
exceed 21 —(11-6) = 16 dBm.

4.5.2 Test procedure

The test setup was the same as in paragraph 4.1.
The test was performed in the EUT transmitting mode with hopping function disabled.
The measured results are given in Plots 4.5.1 — 4.5.3 and in Table 4.5.1.

Table 4.5.1
Transmitter output RF power test results
Frequency, Spectrum Peak output Limit, Margin, Result
analyzer power,
MHz rejg'r’r‘lg' dBm dBm dB
2403 -20.33 15.17 16 0.83 Pass
2441 -19.5 16.0 16 0.0 Pass
2477 -19.5 16.0 16 0.0 Pass

The “Pass” decision was made without Hermon Labs measurement uncertainty
Note: measurements were performed with 35.5 dB external attenuation.

Reference numbers of test equipment used

HL 1424

HL 1567

HL1651

Full description is given in Appendix A.
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4.5.3 Exposure lint according to part 1, 81.1310
Limit for power density for general population/uncontrolled exposure is 1 mW/cm2.

Pr

Pt - transmitted power, which is equal to transmitter output power 16.0 dBm plus maximum antenna
gain 11 dBi, the maximum equivalent isotropically radiated power (e.i.r.p.) is 27.0 dBm = 502 mW.

1(mW/cm2) = 502 mW / 47tr2

The minimum safe distance “r’, where RF exposure does not exceed FCC permissible limit, is
6.3 cm:

r=vP;/4m=+ 502/ 4 x 3.14 =6.3 (cm).
Public cannot be exposed to dangerous RF level.
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Plot 4.5.1

Transmitter output RF power test results
External attenuation=35 .5 dB

ATTEN 10dE HER -2l F3dBm

RL 014Em 1048, 2 4DZ6505H:
B - | = - =

- T
- -
.-'-. 5

CENTER 2. 40Z000EH: SEAN T.000MHz

*FEBEW £.UMHz YEW d.0MHz SwWr ab.lnms

Pout=Pmeast Attext = -20.33+35.5=15.17 dBm
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Plot 4.5.2

Transmitter output RF power test results
External attenuation=35 .5 dB

ATTEN 10dE HEE =14, S0dBm
RL 1dEn 1048 2.440007TEH:
L.
B ~ - = — - -t
" —
CENTEER S . 441000EHzZ SEPAN T.000MHZ
*REH £ .UMHz YEU 3. 0MHz SWP al.Um=

Pout=Pmeast Attext = -19.5+35.5=16.0 dBm
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Plot 4.5.3

Transmitter output RF power test results
External attenuation=35 .5 dB

ATTEN  10dE MKR  -19.50dEm
RL  0dEm 1048/ 2 47672 06Hz

-:I =
D - R
~
CENTER 2. 47700 0GHz SEAN  T.000MHz
*REW  2.[0MHz VB  3.0MHz SWP  50.0ns

Pout=Pmeast Attext = -19.5+35.5=16.0 dBm
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4.6 Band edge compliance of RF conducted emissions test according to
§15.247(c)

4.6.1 CGeneral

This test was performed to prove that the EUT band edge RF conducted emissions in any 100 kHz
bandwidth outside 2.400 to 2.4835 GHz are at least 20 dB below maximum power content as measured in
any 100 kHz bandwidth within the band that contains the highest level of the desired power.

4.6.2 Test procedure

The test setup was the same as in paragraph 4.1.

The test was performed for the EUT in transmitting mode with modulation at the lowest 2403 MHz and
highest 2477 MHz carrier (channels) frequencies. Plots 4.6.1, 4.6.3 show measurements with the EUT
hopping function disabled and Plots 4.6.2, 4.6.4 show measurements with the EUT hopping function
enabled. In both cases the out of bands measured signals were attenuated more than 20 dBc.

Reference numbers of test equipment used

HL 1424 HL 1650 HL 1833

Full description is given in Appendix A.

Document ID: MARRAD_FCC.14551-4.doc Page 30 of 156
Date of Issue: November 01



Hermon Laboratories Ltd.

P.O.Box 23
Binyamina 30550, Israel
Tel.+972 46288001
Fax.+972 46288277
HER MON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.6.1
Test specification: § 15.247 (c)
Band edge compliance test results

ATTEN

10dE MR S4.67T4dR
RL 04En 1048, 3.1EMHz
T
|'.l | I'I
D 1
|"II H.
T .
f 1
| |
||I ]
1
1
N i
{ |I
. ._5:__|,-,_n.l.-|.1u.---""'ﬁ HH""""""\- e LS SRS SR
START 2. 243005H:z STOP 2.40B00GHz
*REW 100kHz YEW 100kHz

oWE al.Ums
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Plot 4.6.2

Test specification: § 15.247 (c)
Band edge compliance test results

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

ATTEN 10dE SMER Sb. ladB
RL 0dEn 1048/ 3 .0ZMHz
"\ 7 N
o £ | ¢
- & ! " A e
\:I i LY I___' i,
17 or
II.'.--
i
/
r
oy e -'\-\,l!-'.l.n_;:.\p.-l-\_-'\-\.--'\-'l-lﬂl.
3TART £ 38 00GHE 3TCGE 2. qlB00EHz
*REH 100kHz VBEH 100kHz oWNP 0. Um=
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Plot 4.6.3

Test specification: § 15.247 (c)
Band edge compliance test results

ATTEN

10dE SMEE a5.1TdB
RL 04Exn 1048 -6.63MHE
a
M
o -
] §
! i1
+ .
i LY
| )
1
/ .
T .r 1
i III
-\.-i"“ll H"‘"i-n-.
- ! TGN SPSTSIE PR PR FREE. SV RS
STAET 2. 4T500EH STOR 2 .ad500EHz
*REW 100kHz YEW 100kHz

oWE al.Ums
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Plot 4.6.4

Test specification: § 15.247 (c)
Band edge compliance test results

ATTEN 10dE S MEE 57.004B
RL O0d4BEn 10487 -G, 47MHE
R | T ]
HiViA
O i J b
1 2 ™
k1 / L
= T
H
Y -
]
Y
y
I"b,
#"‘4"‘-‘.&1 s b= ol WATPRETS PRITHL | A N [——
START Z.47500GH: STOF Z2.43500GHz
*REW 100kHz VBN 100kHz SWE 50.0m=
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4.7  Out of band antenna conducted emissions test according to 815.247(c)

4.7.1 General

This test was performed to prove that the EUT out-of-band emissions in any 100 kHz bandwidth outside
2.400 to 2.4835 GHz are at least 20 dB below maximum power content as measured in any 100 kHz
bandwidth within the band that contains the highest level of the desired power.

4.7.2 Test procedure

The test setup was the same as in paragraph 4.1.

The test was performed for the EUT in transmitting mode with modulation at 3 carrier (channels) frequencies
2403, 2441, 2477 MHz in the 9 kHz — 25 GHz frequency range. The EUT hopping function was disabled.

The display lines in the Plots 4.7.1 — 4.7.10, 4.7.15 — 4.7.24, 4.7.29 — 4.7.39 are traced 20 dB below the
peaks of the in band emissions.

Plots 4.7.1 to 4.7.43 show that the out of bands measured signals were attenuated more than 20 dBc.

Reference numbers of test equipment used

HL 1424 HL 1650 HL 1833

Full description is given in Appendix A.
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Plot 4.7.1

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 104E MER  -17.00dBn
RL  0dBnm 1048/ 2.403Z06Hz
!
DISEQAT LINE R
=37.1 dgm _I h
D . .
l-I &
.
\
1 1
I| |
& y "
\
i 1
g "
s --'\---‘!.-#-.l-._l-"\-"‘"‘""'q' s “-M\"""'h"rr"h N
CENTER Z.40300GHz SEAN  10.00MHz
REW  100kHz WEW  100kHz SWP  50.0ms

Pout=PmeastAttex+CL=-17dBm+30 dB+1.2 dB=14.2 dBm
Limit for conducted spurious emissions=14.2 dBm-20 dB=-5.8 dBm
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Plot 4.7.2

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE =43, DddBm
RL -Z0.0dEnm 1048/ 111 .3kHz
DISELRAY LINEH
=37.1 dpm
O
T S T LT LY TVY N T Y Y AT e Py
START . 0kHz STOP 155, 0kHz
*REW 300Hz VBN 300Hz SWE 4.205ec
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Plot 4.7.3

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MEE -82.67dBm
RL 0dEm 1048 SEIkHz
DISEQAT LINE
=37.1 dPm
O
ot e o ke u-tﬁaﬂma‘-&'-ﬂwwﬂ.-_.i.“ﬁ@m T LR PP UETS R et T
S3TART 150kHz STOR 1.150MHz
*REW 10kH=z VBW 10kH:= SWE 50.0m=
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Plot 4.7.4

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE =15 00dBm
RL Od4BEn 1048/ 20 _Z5MH=
DISTQAT LINE
=37.1 dpm
O
ottt I ST R PECT NT [V W TR P TE PR T P S P P e MJ-'ﬁ_q-l--h.'\j.,--J--!
START 1.00MHz STOF 31.00MHz
*REW 100kHz VBN 100kHz SWE 50.0m=
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Plot 4.7.5

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE -T2.B3dBm
EL 0dEm 1048, 80 .5MHz
DISELAY LINH
=37.1 dpm
b
g tomb s gk Lo o le ,-]‘7 TEC PRI W PIRERER, EETE G  RTEE T e T IEPTE R IPTRSS LR
3TART 3l . MHz 3TOFR 205 . 0MHz
*REW 10 0kHz VBN 100kH=z aWp ab.lm=s
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Plot 4.7.6

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE HEH =13 . 5048m
RL 04En 1048, 350 . MHz
DISELRAY LIME
=37.1 dpm
O
4
S NERTRCPUE [T A P | AT N CETRGE W N TR P e— T LY L LT IY SRR R TR
START 200 . 0MHz STOP 1. 0000GHz
*REW 100kHz YEW 100kHz SWEP £ 0dma
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Plot 4.7.7

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE -14.33dBm
RL 04Exn 1048,/ 1._130GHz
DISEQAT LINE
=37.1 dpm
0
ST ..»i-\..-\.p-\.l,. e 3 e R I A L N i
3TART 1.000GHz 3TCGE 2. 000EHz
*REH 100kHz VBEH 100kHz oWNP Z50ma
Document ID: MARRAD_FCC.14551-4.doc Page 42 of 156

Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.7.8

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKR  -Ti.00dEm
RL OdEm 1048,/ 7 .0533GHz

MEE

2.0533 EHz
L ] Afn

LTHECEEE 4 .ﬁr,.u.-\.u-\_-p\.-l.mhla.l.‘.umr B L T R T | T T s s s

START Z.0000GHz STOP 2.4000GHz
*REW 100kHz VBN 100kHz SWE 100ma
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Plot 4.7.9

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MEE =10 U0dEm
RL IdEmn 1048,/ 2 05209Z2GH:
DISEQAT LINE
=37.1 dPm
O
" e e
PR R PU [T TR T AL By s N RPN A PESPRTUE F YT S
CENTER 2 U033 000EHz 3EAN 1.000MHZ
*REW 100kHz YEW 100kHz SWE al.Um=s
Local oscillator frequency
Document ID: MARRAD_FCC.14551-4.doc Page 44 of 156

Date of Issue: November 01



Hermon Laboratories Ltd.

H P.0.Box 23
L Binyamina 30550, Israel

Tel.+972 46288001
Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.7.10

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MEE =1T3.17dEm
RL IdEmn 1048,/ 2. 40500GHz
DISEQAT LINE
=37.1 dPm
O
U R [ETRP e [RRETFRITI EFRURETY CRPTRE [SETEERI TR ey WjeT Sy NEErny e T EEER
START 2 405 00GHEz STOP 2. 50000zEHz
*REW 100kHz YEW 100kHz SWE al.Um=s
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Plot 4.7.11

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE =11.0VdEn
RL -50.04En 1048,/ 2 _TBOGH=z

I: e R Caie i [ AT r ) ke L i j i i i
START 2« 3 0GEHz STCFE 4. 000GHz

*REBEW 100gHz YBEW 10dkHz JwWE JElms

Noise level=-77.67 dBm+0.47 dB(CL)+30 dB(Att)=-47.2 dBm
Limit=-5.8 dBm
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Plot 4.7.12

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE HKE -T3.oUdBm
RL -50.0dEnm 1048, 8.422GH=

e I"‘i';"""q«_-\.u\_.

B gL E PR SN

3TART 4. 000GHz 3TOFE 11.000GHz
*REW 1lUkHz YEW 1Ul0kHz oWE l.dlUzec

Noise level=-73.5 dBm+1 dB(CL)+30 dB(Att)=-42.5 dBm
Limit=-5.8 dBm
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Plot 4.7.13

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE HEH —g¥ ., SOdBm
RL -50.0dEnm 1048/ 14 . 593GHz:
o
i, L= | Lp-\.l,.u—'\-"""' e S U ST T, Sr— FFMIECAEY SR o
. i =

D

START 11. 000EHz STOFE 18 .000GH=z
*REW 100kHz YEW 100kHz SWE 1.dUaec

Noise level=-69.5 dBm+1.6 dB(CL)+30 dB(Att)=-37.9 dBm
Limit=-5.8 dBm
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Plot 4.7.14

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2403 MHz

ATTEN 10dE MKE =& . 1'{dBm
RL -50.04En 1048,/ 24 . D0BEH:
P .
S PSR e N . Ty SR S gy A
0
3TART 18 . b00EHz 3TCGE 25 . 000GHz
*REH 100kHz VBEH 100kHz oWNP 1.d0sec

Noise level=-67.17 dBm+2.5 dB(CL)+30 dB(Att)=-34.67 dBm
Limit=-5.8 dBm
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Plot 4.7.15

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE

HER =-15.50d8m
RL 1dEn 1048/ 2. 440B8GHE
-
BIITIAY TIRE 2l
=35.5 dpm J Y
D - :
f ;
1
) I|I
il 1
'\-\.I I'-' L1
- 1
i 1
-'hl.'\.h'r\- ll-.l -
PP IR Sy e e e i
CENTEE 2. 44100GHz SEARN 10 . DOMHz
*EEH 1i0kHz YEW 100 kHz =1 b 0.0

Pout=PmeastAttetCL=-15.5 dBm+30 dB+0.4 dB=14.9 dBm
Limit for conducted spurious emissions=14.9 dBm-20 dB=-5.1 dBm

Document ID: MARRAD_FCC.14551-4.doc Page 50 of 156
Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.7.16

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MKE =53, 17dBm
RL -Z0.0dEn 1048, 111.3kHz

AL
s Hi

i ERY LIMEH
] il

Ll =]

| ;

ATl TR ST SIS SWIR I e FENRR 1 IR LV R

START Y. 0kHz STOF 1559, DkHz
*REW 200Hz VBN J00Hz SWE 4.205ec
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Plot 4.7.17

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE HEH =-81.5048m
L 04En 1048, 318kHz
E';ﬂ EoAY LIME
o =35,5 CEm

b
TR T TR PUNE FETR PR AR S FPTE MLTE BRI I N N WY FECTEY WS N A S

START 150kHz STOP 1.150MHz
*REW 10kH=z VBN 10kHz SWE 50.0m=
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Plot 4.7.18

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MKE -T1q.607dBm
RL 04Exn 1048,/ I _00MHz
DISEQAT LINE
=35.1 dpm
0
'r"“".l“j-f\. N . TITUL _SCER TRTTRYREREVUIR, TSP A S W W SR THR A SO BRI SRR TR
3TART 1.00KHz 3TCGE 31.00MHz
*REH 100kHz VBEH 100kHz oWNP 0. Um=
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Plot 4.7.19

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MEE =T5%.00dBm
RL 0dEm 1048 125 MMz
DISEQAT LINE
=35.1 dPm
O
b o e T b oy g BT 8 B i, i et e e, .--‘\-.'-w“'h--?'«-';l.n.--l"u-\.,--'-. el Rama g s IR LT
S3TART 30. DEHz STOR 205%. 0MHz
*REW 100kHz VBW 100kH=z SWE 50.0m=
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Plot 4.7.20

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MEE =15 00dBm
RL 1dEm 1048, 938 THHz
DISELAY LIHNH
=35.9 Le |
O
P T UTOREY DN © S BN IR [ G PRERE R LT S R AL --'\-.u-'Hl..E'.l--\.-\..-' )
START 00 .UMHz ST 1. 00odEAz
*REW 100kHz VEW 100kH=z SWEe 2U00ma
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Plot 4.7.21

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MKE =74 00dBm
RL 0dEn 1048/ 1.745GH=
CISEIAY LINg
=35.4 Le |
o
SERRPTRETE IS A TOE] NPT B ST S S e e S N IR . P .\..H.l.l.l-\.ﬂ_?.l_m RS SN LR

START 1.000GHz STOF 2.000EHz
*REW 100kHz VBN 100kHz SWE 250ma
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Plot 4.7.22

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

*HTTEN 0de MERE  -T5.00d48m
RL.  -10.0dEn 1048, 2. 0009958GH:
DIZPIAT LIHE
=35 Lr i1
]
- | B
e il .
S P ..‘_._,‘.*—"-' ) ) "“"\-*-.-.'——f'\u\-\.l,_'\-“-l-l-\__-m—
CENTER Z.0810000GH SEAN 500.0kHz
*REW 100kHz VEW 100kHz SWP 50.0ms

Local oscillator frequency
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Plot 4.7.23

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE HEER - TLl.EB3dBEm
RL 04En 1048,/ Z._0807TEH:
DISELRAY LIMH
=35,5 CEm
o
SELERERTER " B ..-l.-‘_-'\-Jll-\.-..-\..-l_'\- L o 1 LU (RN T XTI TE PR S
3TART 2. 0000EHz 3TOPE 2 .43 WGHEz
*REBEW 100gHz YBEW 10dkHz JwWE 11ilms
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Plot 4.7.24

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MEE =T, L 7dBm
RL 1dEm 1048, 2 . 436B8GH=z
DISELAY LIHNH
=35.9 Le |

T Ll B e L R st e K R s (e e 2l ."--'\-IE'\-'\-'\-H-H

START 2 .494500GHz STOFR 2.50000EHz
*REW 100kH= YEW 100kH=z SWP S50.0m=
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Plot 4.7.25

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE HEH =13 . 5048m
RL -50.0dEnm 1048/ T.5T74GHz
n N T P _,—-‘-"-"'“_ﬂlll“"-a.-'-l.
D el L T S PP P ST, )
START 2.5 00GEHz STOFE b.000EHz
*REW 100kHz YEW 100kHz SWE 1.4lUgec

Noise level=-73.5 dBm+0.9 dB(CL)+30 dB(Att)=-42.6 dBm
Limit=-5.1 dBm
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Plot 4.7.26

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MEE =T£.33dBm
RL -50.0dEn 1048,/ 12 BI5GH:
gt e Vo VL L T RN i ¥ | - ] Mﬂr\_.\hﬁ_-‘ﬁkﬁF’lFrjﬂﬁu""“ﬂ'“L
O
STARET g . 000EHz STOFE 13 . 000GHz
*REW 100kHz VEW 100kH= SWE 1.30aac
Noise level=-72.33 dBm+1.44 dB(CL)+30 dB(Att)=-40.89 dBm
Limit=-5.1 dBm
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Plot 4.7.27

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE KR -G8, B3dBm
RL -50.0dEnm 10487 13 . T3AZGH:
ey ..a.u“""q"‘""ﬂ“f-ru.,._.- S | R i T T PRI W W TR
O
START 13.000EHz STOF 153 .000GHz
*REW 100kHz VBN 100kHz SWE 1.305ec
Noise level=-69.83 dBm+1.52 dB(CL)+30 dB(Att)=-38.31 dBm
Limit=-5.1 dBm
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Plot 4.7.28

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2441 MHz

ATTEN 10dE MEE =Gl .33dBm
RL -50.0dEn 1048,/ 23 DEZGH:
2
P P SN R S Y R D e -l
O
STARET 18 . bl0EHz STOFE 25 . 000GHz
*REW 100kHz VEW 100kH= SWE 1.dUaac

Noise level=-67.33 dBm+2.5 dB(CL)+30 dB(Att)=-34.83 dBm
Limit=-5.1 dBm
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Plot 4.7.29

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE HEH =15. D0dBm
RL 0dEn 1048/ 2 . 4TEBAGH=z
i
E';ﬂ EoAY LIME .Il !
o - _'-5 u L+ | i 1‘_
1 .I
{ i
| |
4 L
] T
= | ¥ 8
- |
f i
] |
. o ‘-".
= .
sl i e i e [ et L at T P SR

CENTER 41T DUGHz JERN 10 . D0MHz
*REW 1lUkHz YEW 1Ul0kHz oWE al.Ums

Pout=PmeastAttextCL=-15 dBm+30 dB+0.4 dB=15.4 dBm
Limit for conducted spurious emissions=15.4 dBm-20 dB=-4.6 dBm
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Plot 4.7.30

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 104E MKRE  -93.004B@
RL -320.04En 1048, 111.3kHz
DISCQAT LINE
=35.10 dpm
o
I
EETE AT R T WAPLLT RTINS W IS PrPrre
START 9. 0kHz STOR 15%, DkHz
*REW 3008z VBW  300H: EWP 4.Z203ec
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Plot 4.7.31

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MEE =da.1{dEm
RL -Z0.0dEn 1048,/ 1B3kHz
DISEQAT LINE
=35.1 dPm
O
f*-‘?q"'"w.'--'.--r-" ot pl s en Aok sh Nlb o " M L
STARET 150kHz STOFE 1.150MHz
*REW 10kH=z VEW 10kHz SWE S0, Um=
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Plot 4.7.32

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MKE =TT .67dBn
RL -Z0.0dEnm 1048/ 3 _00MHz
DISCQAT LINE
=35.1 dpm
O
& -E\- i i Il A d Ll d ek
START 1.00MHz STOF 31.00MHz
*REW 100kHz VBN 100kHz SWE 50.0m=
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Plot 4.7.33

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

*RTTEN UdB MKE =g lldBm
RL -Z0.04En 1048,/ 1E0 _HMHz
DISEQAT LINE
=35.1 dPm
0
&
boois ol = al e e ey e ot ) L .
START Z0. 0HMHz STOP 205 . UMHz
*REBEW 100gHz YBEW 10dkHz JwWE al.Um=
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Plot 4.7.34

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

*RTTEN UadB MEE =dl.00dBm
RL -Z0.0dEn 1048 349 _9B0MHz
DISELAY LINH
=3%5.1 dEm
0
o Ter. [ ——
R acfuinr™ R SO NS
CENTER =50 .000MHzZ SEAN 2 UD0OMHzZ
*EEH 1i0kHz YEW 100 kHz =1 b 0.0

Intermediate frequency
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Plot 4.7.35

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE HKE -Th.0/dEmn
RL -Z0.0dEnm 1048, 350 . THH=
DISEQAT LINE
=35.10 dpm
I
| - ? T S SE N U D FR SR i
START 200 .UMHz ST 1.0000GHz
*REEW 10UkHz YEH 1U0kH=z SWp 2 Ulm=z
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Plot 4.7.36

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

*RTTEN UdB MKE -Hb.33dBm
RL -Z0.04En 1048,/ 1._548GH=
DISEQAT LINE
=35.1 dpm
0
. .l\_lql.a--..,..-_..l_.-l.,_-\_.._--i...u-n,_q_,q._u,-.i_,-_l-uu._i_u.r-a_-\.-\_ul\._.wr-\.u..,- Rl S TR
START 1.000EHz STCFE 2. hiDGEHz
*REBEW 100gHz YBEW 10dkHz JwWE Zallms
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Plot 4.7.37

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

YA TTEN UdEe MEE =16.00d4Em
RL -Z0.0dEn 1048,/ 2. 1Z26090GH:
DISEQAT LINE
=35.1 dPm
O
e S
._..-'- '\"'-\..\.
e R N T N Sy S i LT NI IFTRPTRTRT R
CENTER 2L 12T 00 DEHz 3EAN 1.000MHZ
*REW 100kHz YEW 100kHz SWE al.Um=s
Local oscillator frequency
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Plot 4.7.38

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MEE =1£.B3dEm
RL IdEmn 1048,/ 2. 1Z26TGH:
DISEQAT LINE
=35.1 dPm
O
NSRRI P TR, -"1"-"“.. S e, O L P PP Y S
STARET £ 0000EHz STOFE 2.8 50GH
*REW 100kHz VEW 100kH= SWE 12 0ma
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Plot 4.7.39

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MKE =T3.20dBm
RL -Z0.04En 1048,/ 2 _4B7B3GHz
DISEQAT LINE
=35.1 dpm
0
h‘—mrmrﬂwrﬁ-wﬂ-ﬁﬂ-ﬁaﬁiwﬂwrﬂ -\.'-\.HJ—'n. . [T W RaEr SRTOS,
3TART 2 AAB000GEHE 3TCGE 2. a0000EHz
*REH 100kHz VBEH 100kHz oWNP 0. Um=
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Plot 4.7.40

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE HEER -T2 .B5dBm
RL =-50.0dEn 1048 T.615GHz
e "'l'h.q..q_-
] R = =y = r—— a-.-\.ﬂ"-\.wl-m_-:-'H
START 2. allGHz STOF g.000EHz
*REH 100kHz YEW 100kHz SWP 1.40aac

Noise level=-72.83 dBm+0.94 dB(CL)+30 dB(Att)=-41.89 dBm
Limit=-4.6 dBm
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Plot 4.7.41

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MKE =T<.B3dBm
RL -50.0dEnm 1048/ 11.100GH:
T o TP PP I s o8 T S e S FY '\.h“'"l'ju"'“'wrw_-'«'ﬁx'"“ﬁmw-.*- piies
o
START 8 .000GHz STOF 13 .000GHz
*REW 100kHz VBN 100kHz SWE 1.305ec
Noise level=-72.83 dBm+1.27 dB(CL)+30 dB(Att)=-41.56 dBm
Limit=-4.6 dBm
Document ID: MARRAD_FCC.14551-4.doc Page 76 of 156

Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.7.42

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MER -a%.67dEmn
RL -50.0dEn 1048/ 14.483GH:
. e . TR B Sr [T S e S R TN SR
[
START 13.000zHz STOFE 18.000GH=z
*REW 100kHz BN 100kH=z SWE 1.30aec

Noise level=-69.67 dBm+1.6 dB(CL)+30 dB(Att)=-38.07 dBm
Limit=-4.6 dBm

Document ID: MARRAD_FCC.14551-4.doc Page 77 of 156
Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

Plot 4.7.43

Test specification: § 15.247 (c)
Out-of-band emissions at the antenna output terminal
Carrier frequency 2477 MHz

ATTEN 10dE MEE =G .. B3dBm
RL -50.04Bnm 1048 24, 1025H:
el Lk
PPN PRI PR R TS Ty ST St =
D
START 1d. 00DEHz2 STOP 25.000GH=z
*EEW 100kHz YEW 1U0kHz SWE 1.d03ec

Noise level=-67.83 dBm+2.52 dB(CL)+30 dB(Att)=-35.31 dBm
Limit=-4.6 dBm

Document ID: MARRAD_FCC.14551-4.doc Page 78 of 156
Date of Issue: November 01



Hermon Laboratories Ltd.
H P.0.Box 23
L Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277
HERMON LABORATORIES e-mail: mail@hermonlabs.com

4.8 Out of band radiated emissions test according to 815.247(c) and § 15.205,
815.209(a)

4.8.1 General

This test was performed to measure radiated emissions except carriers generated by the transmitter and to
prove that radiated emissions which fall in the restricted bands comply with §15.209(a) limits.

4.8.2 Test procedure and results

Radiated emissions measurements were performed at 3 meter measuring distance in the anechoic chamber
with active receiving loop antenna from 9 kHz to 30 MHz and with the biconilog antenna from 30 MHz to 2
GHz and at the open field test site with the double ridged guide antenna from 2 GHz to 18 GHz and with the
standard gain horn antenna from 18 GHz to 24.8 GHz as shown in Photographs 4.8.1. to 4.8.3 and Figures
48.11t04.8.2.

The continuously operated EUT was set up on the 0.8 m high wooden table installed on the top of the metal
turntable flush mounted with the ground plane. To find the maximum radiated emissions biconilog, double
ridged and standard gain horn antennas height was changed from 1 to 4 m, the turntable was rotated 360°
and the biconilog, double ridged guide and standard gain horn antennas polarization was changed from
vertical to horizontal.

The test was performed for the EUT in transmitting mode with modulation at 3 carrier (channels) frequencies
2403, 2441, 2477 MHz. The EUT hopping function was disabled. Table 4.8.1 and Plots 4.8.1 to 4.8.49 show
results of measurements.

The EUT successfully passed this test.

Reference numbers of test equipment used

HL 0041 HL 0547 HL 0554 HL 0604 HL 0768 HL 1059 HL 1200
HL 1424 HL 1915

Full description is given in Appendix A.
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Table 4.8.1 Out of band radiated emission measurements test results
frequency range 30 MHz -1 GHz

DATE: September 20, 2001
RELATIVE HUMIDITY: 43%

AMBIENT TEMPERATURE: 29°C

DETECTOR TYPE QUASI-PEAK

RBW 120 KHz

ANTENNA TYPE BICONILOG
ANTENNA HEIGHT 1™

MEASUREMENTS PERFORMED AT 3 METER DISTANCE

Frequency, Carrier Antenna TT Radiated Limit, Margin, Pass/
frequency, pol. pos., emissions, Fail
MHz MHz, dB (uV/m) dB
° dB (uV/m)

60.00 2403 \% 38 27.19 40.0 12.81 Pass
85.937750 2403 \% 320 34.59 40.0 5.41 Pass
90.00 2403 \ 12 34.17 43.5 9.33 Pass
240.00 2403 \ 114 37.23 46.0 3.29 Pass
260.00 2403 \% 96 42.71 46.0 2.09 Pass
300.00 2477 H 103 41.24 46.0 4.76 Pass
520.00 2403 \ 240 37.43 46.0 8.57 Pass

The “Pass” decision was made without Hermon Labs measurement uncertainty

Notes to table calculations:

RBW = resolution bandwidth

TT pos. = turntable position in degrees, (EUT front panel = 0°)
Margin = dB below (negative if above) specification limit.
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Plot 4.8.1

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(3] 14:40:35 SEP 20, 2001

ACTYU DOET: PERK

MEAS OET: PEAK 0P AVG
MEE 11.0B kHz
/6,53 dEuW/m

LOG  REF 13B.B dBuWsm

18 —

dB / |

ATH —]

50 dB T

UA SE

€L E T P

o A A

START 9.0 LHz STOP 1AA. BB LHz

R #IF EW 2PA Hz AVG BW BB Hz SWF B.17 sec
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Plot 4.8.2

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(3] 14:3E:50 SEF @, 26A1

ACTY DOET: PERAK
MEAS OET: PEAK OP AVG
MER 11c.c kHz
71,25 dEplWsm

LOG  REF 11B.B dEpWsm
18

a8, |

ATN —

3@ 4B B

o
\WNMWWM

up S8 %Mm b .

SCFC

ACORR

STRART 18B.A LHz STOF SAA.B kHz

RL #IF BW 3.8 kHz AVG BW 3B kHz SWP 7BB msec
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Plot 4.8.3

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(] 14:33:58 SEF @, 26A1

ACTY DET: PEREK

MEAS OET: PEAK OP AVG
MER 43P kHz
28 B3 dEpWsm

LOG  REF B2.@ dBulsnm
18
dBs ]
ATHN E= iy
18 dR |

¥
RO

rats

T
VA SE e

SCFC |
ACORR

START 49B kHz S5TOF 38,80 MHz
RL *IF EW 3.8 kHz AVG BW 38 kHz SWP 2.48 sec
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Plot 4.8.4

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(@3] 14:17:14 SEP 20 2801

wertice! polarization

ACTY DOET: PERAK

MEAS OET: PEAK OP AVG
MER £3B.3 MHz
H1.57 dBplsm

LOG REF 7@.@ dBpWrsnm FREEAMF 0N
10
dE #
#ATH
B dEB I
]

Y l

~—

n'l_ oy v L] J | |
TR J~ hjf %.1 L]qul Wbl
oo o LT

STRART 3@.1@ MHz STOF {.PAP@R OHz
RL #IF BW 1cH kHz AVG BW BB kHz SWP 89B9 meec
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Plot 4.8.5

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(B3] 14:13:81 SEP £@, 201

horizarntal polarization

ACTYU DOET: PERK
MEAS OET: PEAK 0P AVG
MEE £5B.3 HHz
HB.BE dEuW/m

LOG REF 7@.@ dBuWsn FREAMP 0N
i@
dB
tATH
B dB I

, . ].. .l||| [yl L
LA 5B Hup. |»dmlll | [&R@ | PMMAwM“JUMMHﬁﬂM
SC FC 1L G R

FICORR [Pt s o et

START 3A.1@ MHz STOF {.PAP@R OHz
RL #IF BW 1cH kHz AVG BW BB kHz SWP 93B3 msec
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Plot 4.8.6

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

(B3] 14:25: 82 SEP £@, 2@A1

wertical+horizontal polarization

ACTYU DOET: PERK
MEAS OET: PEAK 0P AVG
MER 1.7275 (Hz
. 3¢ dBEpW/m

LOG REF 7@.@ dBpWrs/m FREAMF 0N

18

dB s

#ATH

B dB

P .Y & b ..Mlﬁ"\‘"

UA SE

SCFC

ACORR

START 1.PBWAB GH: STOP 1.75@B CHz

RL #IF BW 1.0 MHz AVO EW 3HR kHz SHF 8.8 msec
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Plot 4.8.7

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*RTTEN UaE MEKER =N} .UUIZIE,_.V .

RL :.IT.I'I-::.I.-!-r_.V . 1048, Z_3T615H:

L ra+HU G =LA

O 1 ek -.-i..;..,. ]

PP ST ENrTeT I SRR N ST SR B e e s s -
W

S3TART £ 200 0EHz 3TCFE 2.3 00GHz

REW 1.0MHz YEW 1.0MHz SWE al.Um=s

Maximum peak emissions level 67 dBuV/m-20 dB(AG)=47 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.8

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*RTTEN Ude HKE oM. 33dE, . Vv
RL 97 .04B.. V 1048/ 2.404T2GH=
CLZ Ta FHOG IFLHA
o N I ok oty S PR T
W
START £ B3 50GHE STOFR Z.a0000EHz
*REW 1.UMHz YEW 1.0MHz SWE al.Ums

Maximum peak emissions level (noise) 69.33 dBuV/m-20 dB(AG)=49.33 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.9

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*RTTEN LB HIEE 11.42dE .V
RL a7 .04BV 1048, 2. 75265Hz
CLZ Ta FHOTTFLHA
L= TN TR B RS - ST — g .u_.: |TEPPRENTE e T Y apL R U L e e
W
START 2 a5 0GEHz STOF 2. 9000GHz
*REW 1.UMHz YEW 1.0HH=z SWEP al.Uins

Maximum peak emissions level (noise) 71.83 dBuV/m-20 dB(AG)=51.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.10

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*RTTEN Uae MKE 12 -H':-dE,_.V

RL a7 .04k, AR 1048, 2 . 15Z2B6GEHE

CLZ TaFHOTIFLHE
S S
el iy

i} T T T m——— W =N T T T F= Py E—r eTTe, Py
W

CENTER £ [3239GHE SERN 10 . DOMHz
*FEBEW 1.0MHz YEW 1.0MHz SwWr ab.lnms

f(Tx)+f(IF)
Maximum peak emissions level 72.83 dBuV/m-20 dB(AG)=52.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.11

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*RTTEN Uae MEER id -‘_-th:IE,__V

RL 97.04B.V 1048/ 4 .807GHz

TLZ o FHU R I F LA

o . J S — dbtpins Lo g | _-J.EM".-\..“.-\.-LWH S e o o il
W

START 3 .2605Hz STOP L. 460GHz
*REW 1.0MHz VBN 1.0MH=z SWP 50.0m=s
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Plot 4.8.12

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*ATTEN Uade HER 14.17dE, .V

REL 97.0dB,.V 1048,/ 4.805B83GHz

CLZ Ta FHOGIFLHA
JU 3 —

o BT L N ey ¥ SF SNV N I e oy - o i I e
[

CENTEFR 4. 80alUGHz JEAN 10 . bMHEz
*REW 1.0MHz YEW 1.0HHz SWP ab.lms

2" harmonic of fundamental
Maximum peak emissions level 74.17 dBuV/m-20 dB(AG)=54.17 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.13

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*ATTEN Uadp HER 84.50dE,_V

REL ElT.I:IfiHr_V . 1048,/ 10.25TEHz

CLZ Ta FHOTTFLHA
s, P endh

I PP . malaa ] P e e S
D
[

START T2aliEHz 3TOFR 12 . Th0GEHz
*REW 1.0MHz YEW 1.0HHz SWP 11dma

Fifth harmonics of LO-not restricted band
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Plot 4.8.14

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

*ATTEN 0dE MER -&E.a7dBm
RL -40.0dEn 1048 14, TAZGH:
L e e e =TT S U TP TR L E——"
START 13.000GHz STOR 13.000GH:z
REW 1.0MHz VEW 1.0MH=z SWE 100ms
Test distance 1m.
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Plot 4.8.15

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

VERTICAL POLARIZATION
ME: 20.915EHz - S5Ef.ddEm
E: 18.0= 4. ICHE [0 i S50 dBm LO<BS G+

i
M“w—w—--w:wu'\-r\-‘--‘l"ln'-.:;mhr | IS U T S ——

HHA:  1MHEZ  vEH:  JWHZA  SWE: 30msS0 acer: 0dsed

ME: 2..2916H - 50.4d4Bm
i 18.03 24.8GHz ML 50 dBm 104BS &
l-—-A :
el
SERENE T hik i‘\-li"-h""‘l-‘\'-*'\.r-\.-l...h o e i

HEa IMHZ VEN:  IMHEZA  sSWP: I0mssE AL 0dwA
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Plot 4.8.16

Test specification: §15.209(a)
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2403 MHz

HORIZONTAL POLARIZATION
ME: 18.079cH=z - SE.54BEm
E: 18.03 o 4. 80Hs [ i 50 dBm LO<BS G+

T

i

i }
[FEZNN SRS e .-l‘-:..-\.-h.q.ﬂj.-\.-r-.l“\-ll-""‘-"'--i-\.- Y P

{

1

|

1

|

I

I

I

f

1

|

!

1

L

HE & 1MHZ WEN: JMHZA  SWP: 30mES0 actr: 0ded

ME: Z0.979GHx - G&59.ldEBm

H 18.03> 24.0 CHz ML 50 4Bm 104BS &

(w1
TR N e TR --\.t-l-ll-‘l'i-ﬁ"' e T S ST ST

KHd: IMHZ  vEH: 3IMHZA sSwr: 30msSS00 At 04ER
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Plot 4.8.17
Test specification: §15.209

Radiated spurious emissions measurement in transmitting mode

Carrier frequency 2441 MHz

(@3] 14:00:4A SEP 20, 2901

LOG
|
dB /
ATH
5@ dB

UA 5B
SC FC
ACORR

REF 13B.8 dBEuV/m

ACTY DOET: PERAK
MEAS OET: PEAK OP AVG
MER 13.6B kHz
A7 B3 dEpWsm

F—

-——_‘_—\—R"—x

|II 4 A

=]

.ﬂﬂf\km})\& A
|F ||I| L} b wv 'l"ff

A e s P

START .00 LH=z
*IF EW CBA Hz

R

Document ID: MARRAD_FCC.14551-4.doc
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STOP 188,80 kHz
AVG BW J8E Hz SWP B.17 sec
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Plot 4.8.18
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

(@3] 13:57:46 SEP 20, 2001

ACTYU DOET: PERK

MEAS OET: PEAK 0P AVG
MEF 1BB.3 kHz
71,94 dEpW/m

LOG  REF 11B.8 dBuWs/m
18

a8/ | |

ATN =

30 dB ——

?u FLTE. . Y
W \"WMWMWW

UR SR v%MMW”%W“MNwWMNMJW .

SCFL e

ACORR

START 16B.A LHz STOF SAA.B kHz

R #IF BW 3.8 kHz AVG BW 3B kHz SWP /BB msec
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Plot 4.8.19
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

(] 13:91:33 SEF 2@, 26A1

ACTY DET: PEREK

MEAS OET: PEAK OP AVG
MKE 538 kHz
57 .43 dBplrsm

LOG  REF B@.@ dBplsn
18
dBs

ATN T
10 dB| ]
Viof |

A Lo ™ b“iil,-J
Mol

UA S8 T e

SC FC %

ACORR

STRART 580 kHz STOF 3B.@0 MHz

RL #IF BW 3.8 kHz AVG BW 3B kHz SWE 2.46 =sec
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Plot 4.8.20
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

(B3] 11:23:20 SEP £@, 2@A1

horizarntal polarization
ACTY DET: PEREK
MEAS OET: PERAEK OF ALG

MEFE £5B.3 HHz
H1 .45 dEpW/m

LOG REF 7@.@ dBpVsn PREAMF 0N
18

dB
2ATHN FARSS LIHIT

B dB I

I N I l.: || |J|‘I.|||JJM
e
g s (RIS NI

A CORR oo

START 3A.1@ MHz STOF {.PAP@R OHz
R #IF BW 1cH kHz AVG BW BB kHz SWP 93B3 msec
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Plot 4.8.21
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

(] 11:1B:56 SEF 2@, 261

wertice! polarization

ACTY DOET: PERAK
MEAS OET: PEAK OP AVG
MER £3B.3 MHz
HZ . 27 dBplrsm

LOG REF 7@.@ dBpWrsnm FREEAMF 0N
10
dE #

tATH FASS LIHIT
B dEB I

L
UR SE Mﬁl Rl . UWPMM

. b
st rop T T TR
ACORR o \ o i

STRART 3@.1@ MHz STOF {.PAP@R OHz
RL #IF BW 1cH kHz AVG BW BB kHz SWP 89B9 meec
)i
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Plot 4.8.22
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

(3] 12:2B:13 SEF c@, 261

wvertical+horizontal polarization

ACTY DOET: PEAK
MEAS OET: PEAK OP AVG
MER 1.7481 CHz
Ho' 33 dEuW/m

LOG REF 78.8 dEplsm FREAMF 0N
18
dB
LATH ASS LIMIT
W dB
i i ’ =PRI Y ‘.erﬂmw
WWWWWWM%
VA 5B
SC FC
ACORR
START 1.BBBA GH: STOP 1.75@8 (OHz
RL #IF EW 1.Hd MHz AVG BW 3AR kHz SWF 28.8 meec
)2i
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Plot 4.8.23

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN LUaE MKE o4 . 17dE, .V
RL a7.04E .V 1048/ Z.3BE9TGEHz:
L Ta+HOG I F LR
o T L e P s T [ IR BTt A e e L .
W
START 2200 0EHz 3T 2. 39 00GHE
*REW 1.0MHz VBN 1. 0MH= SWE S0.Um=
Maximum peak emissions level (noise) 69.17 dBuV/m-20 dB(AG)=49.17 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
)3i
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Plot 4.8.24

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN LaE HEER 10.67dE LV
RL :.lT-I'I-cil-!-“V 1048,/ Z._484945Hz
CLZ TaFHO R IFLHE
o I':‘-"-"-' B B | N | P e b st T £ b s -u'\i ST LT P T L S
']
3TART £ B3 50GHE 3TOPE 2.50000zHz
*REBEW 1.0MHz YBEW 1.0MHz JwWE al.Um=

Maximum peak emissions level (noise) 70.67 dBuV/m-20 dB(AG)=50.67 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m

)4i
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Plot 4.8.25
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN Udpe MER bd ."_'lLll:IE|_.V .
RL a7 .0dB.V 1048 2.72105Hz
CLZ Ta FHOGIFLHA

i} TR R = m—— 1 ") — PN PP PIRL T T TR e e mes s TRt SR e

START 2 835 0GHz STCE 2.5000GHz
*REW 1.UMHz YEW 1.0MHz SWE al.Ums

Maximum peak emissions level (noise) 68.5 dBuV/m-20 dB(AG)=48.5 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m

)5i
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Plot 4.8.26

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN Uae MKE bd . d2dE .V

RL a7.048,.V 1048, 2. 7807 EHE

CLZ TaFHOTIFLHE
A

[ —— ey e s o et e o S S N T e e e
W

CENTER £ TH100GHE SERN 10 . DOMHz
*FEBEW 1.0MHz YEW 1.0MHz SwWr ab.lnms

f(Tx)+f(IF)
Maximum peak emissions level (noise) 68.83 dBuV/m-20 dB(AG)=48.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m

)6i
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Plot 4.8.27

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN UdB MKE T3.33dE .V

RL 97.04B,..V 1048,/ ]_HB1GH=

CLZ Ta+HOTIFLEA
WO TN DO PRI W0 SO N

O
']

START Z . 260GHEz STOP 3. @alEHz
*REBEW 1.0MHz YBEW 1.0MHz JwWE al.Um=

Maximum peak emissions level (noise) 73.33 dBuV/m-20 dB(AG)=53.33 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.28
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN udpe MEE 16.33dE8 .V
RL a7 .04,V 1048, 1 .8B195GHz
CLZ TaFHOTIFLHE

s

e I,
B Tt R R e N L W SRR W B

CENTEER 4. 88200GHz SEAN 10 . DOMH=z
*FEN 1.UMHz YEW 1.0HHz SWE al.Ums

2" harmonic of fundamental frequency
Maximum peak emissions level 76.33 dBuV/m-20 dB(AG)=56.33 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.29
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*ATTEN UdE MKE 04,3346,V
EL BT.I:I-iH-r,V . 1048, 10.359GHz
TLZ TaFHUTIFLHR
. T
PR T [ r— L R e
1]
[
3TART T.200EHz 3TOFR 1. h0GEHz
*REW 1.0MHz VBN 1.0MHz aWp 110ma

Fifth harmonics of LO-not restricted band

)9i
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Plot 4.8.30

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

*RTTEN LaE MKE —-Bb.35dBm
RL -40.0dEn 1048/ 17 .682GHz

n} L =t o= LT e e ....-_-_.u_,\_m._._..r—- g
3TART 13.000EHz 3TCGE 18.000GHz
REW 1.0MHz VBEH 1.08Hz oWNP 100ms

Test distance 1m
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Plot 4.8.31

Test specification: §15.209
Radiated spurious emissions measurement in tr.
Carrier frequency 2441 MHz

VERTICAL POLARIZATION
ME: l8.309cH=z - SC0.24Em
E: 18.03 o 4. 80Hs [ i

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

ansmitting mode

50 dBm LO<BS G+

m )

i
|
i "Hﬂ»ﬂp—m_lﬂ-ﬂh-'-""'\uh.-'u_--!l:-k—u P |, e—

BT P e

HE & 1MHZ WHEH:  IMHEZE  SHE:

ME: Z21.3156Hx - &0.2dBm
H 18.03> 24. 0CHE ML
T

I0ms/s0  ar: 0de@

50 4Bm 104BS &

}
i o rivin_fin, dipm, -...d--l-'Jl*-l""E-"""‘-"-'-.-'-

PR SN s T

KHd: IMHZ  vEH: 3IMHZA SwMe:
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Plot 4.8.32

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2441 MHz

HORIZONTAL POLARIZATION
ME: 18.308cHz - S57.44Em
E: 1p.0= 24. ICHz [ 50 dBm LO<BS G+

b :
[ PO A - ll'-u.-‘\lr...l'--\.-\..--\. | I ST Ee—_

HHA:  1MHEZ  vEH:  JWHZA  SWE: 30msS0 acer: 0dsed

ME: Z0.979GHx - G&59.7dEm
H 18.03> 24. 0CHE ML 50 4Bm 104BS &
I
Nl |

[SURFPIT Ry PSS PN SN ST ST U e fr—_— .

KHd: IMHZ  vEH: 3IMHZA sSwr: 30msSS00 At 04ER
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Hermon Laboratories Ltd.
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Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Plot 4.8.33
Test specification: §15.209

Radiated spurious emissions measurement in transmitting mode

Carrier frequency 2477 MHz

(3] 15:95:12 SEF 2@, 26A1

LOG  REF 13B.B dEplsm

ACTY DOET: PERAK
MEAS OET: PEAK OP AVG
MER 18.33 kHz
Z7.15 dBEplWsm

18 —

dB |

ATN
S8 dB

VA SE

SCFC
HEDHHW { ﬁhd‘lMﬁhﬂl

IR [ L S e Ty e R

START .00 LH=z
RL *IF EW CBA Hz
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Plot 4.8.34
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

(] 15:48:81 SEF 2@, 2681

ACTY DOET: PERAK
MEAS OET: PEAK OP AVG
MER 1853.C kHz
71.97 dEpWs/m

LOG  REF 11B.B dEpWsm
18

a8, |

ATN —

3@ 4B B

"Ihr-imm_ B .

) HUWWI’“‘W
UR S8 AN gl iy,
SCFC R
ACORR
STRART 18B.A LHz STOF SAA.B kHz
RL #IF BW 3.8 kHz AVG BW 3B kHz SWP 7BB msec
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Plot 4.8.35
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

(3] 15:4E: @5 SEF @, 26A1

ACTY DET: PEREK

MEAS OET: PEAK OP AVG
MER 43P kHz
58.49 dEpWsm

LOG  REF B@.@ dBplsn

10
dBs | |

ATH ]

10 48 R

(e
g gl
MM‘ ”'MM!LJM'
MM%
URA SE ““M;MAMWMM
SCFC o S,
ACORR
START H9B LHz STOF 3B.@0 MHz
RL #IF BW 3.8 kHz AVG BW 3B kHz SWE 2.46 =sec
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Plot 4.8.36
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

(B3] 19:23:008 SEP °@, 2@A1

wertice!l polarization

ACTYU DOET: PERK
MEAS OET: PEAK 0P AVG
MEE £oB.3 HHz
HB. B dEupW/m

LOG REF 7@.@ dBuWsn FREAMP 0N
i@
dB
tATH
B dB I

AJ oy L IH]”E‘!A!I
UR SR J~ JJJU\'IlMJ‘ML \H‘
O I W W |

ACORR

START 3A.1@ MHz STOF {.PAP@R OHz
RL #IF BW 1cH kHz AVG BW BB kHz SWP 93B3 msec
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Plot 4.8.37
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

(3] 14:9B:39 SEF c@, 26A1

horizantal polarization

ACTY DET: PEREK
MEAS OET: PEAK OP AVG
MER 3AB.3 MHz
HB. 83 dEplsm

LOG REF 7@.@ dBpWrsnm FREEAMF 0N
10
dE #
#ATH
B dEB I

[| W 1 L L L
L T e
S0 C | ) WFNWNVH IWNMM

ACORR Pt 7 e

i)

STRART 3@.1@ MHz STOF {.PAP@R OHz
RL #IF BW 1cH kHz AVG BW BB kHz SWP 89B9 meec
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Plot 4.8.38
Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

(@3] 15:34:14 SEP 20, 2801

wertical+horizontal polarization

ACTYU DOET: PERK
MEAS OET: PEAK 0P AVG
MER 1.758R GHz
H43.93 dEuW/m

LOG REF 78.8@ dBuV-snm FREEAMF DN
10
dB
#ATH
B dB
N TR Bl b T

UA SE
SCFC
ACORR
START 1.PBWAB GH: STOP 1.75@R (OHz
R #IF BW 1.0 MHz +AUG BN 1 MHz SHF 8.8 msec
.8i
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Plot 4.8.39

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN UdE HER b8 .d2dE .V
RL a7 .0dB, V. 1048/ 2. 2576EHz
L TS FH0GIFLHE
D e L T e e | L e
[}
STAERET 22 000EHz STOR 2. 3900GHz
*EEH 1.0MHz YEW 1.0MHz =1 b 0.0
Ambient noise
Maximum peak emissions level 68.83 dBuV/m-20 dB(AG)=48.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.40

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN UdE MEER 12.17dE,_V
RL a7 .04e,, \Y 1048, 2 4BP353GHz
CEZ Ta+FHUT IFLHA
o i Taa T & ot A ETRIPRI | SRR TR TP [ PR P I T e N PR
[
STARET 2 ABES0GEHE STOR 2.50000EHz
*RENW 1.0MHz VBN 1.0HH=z SWEe al.lns

Maximum peak emissions level (noise) 72.17 dBuV/m-20 dB(AG)=52.17 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.41

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

YR TTEN Uae HEH 67.004E,.V
RL :J'l'-l'l-:il-!-r,v . 1048, 2. 8B91Bi5H:
TLZ Ta PO I LR
0 EPPETREFITE SI STRE | PSS R R SO TR A PR SR (PR BT l-\.-'--'-n'-"'-'E"\l"'
W
START 2855 0GHz2 ETOP 2. 9000G6H=z
*REW 1.UMHz YEW 1.0HH=z SWEP al.Uins
Maximum peak emissions level (noise) 67 dBuV/m-20 dB(AG)=47 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.42

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN 0dB MKR  75.17dE,. VY .

RL  97.04B.V . 1048/ 4.954GHz

CLE TaFHOE I FLHA
' L.

o - P e e i TR, FOUTE T il ks Al
W

START 3. 260GHEz STOP 5.460GHz
*REW 1.0MHz VBW  1.0MHz We  50.0ms

Maximum peak emissions level (noise) 75.17 dBuV/m-20 dB(AG)=55.17 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.43

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN Uade HER 72.83d6,.V

REL ?T.I’Icil—!-r,v . 1048,/ 4.25400GH=z

CLZ Ta FHOGIFLHA
=
= e,

o SR ] PPN R W R C e e gt o PPN RUTEF LE TR PR L R
[

CENTEFR 4. 253400GHz JEAN Zll . DMHz
*REW 1.0MHz YEW 1.0HHz SWP ab.lms

2" harmonic of LO
Maximum peak emissions level (noise) 73.83 dBuV/m-20 dB(AG)=53.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m

23i
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Plot 4.8.44

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

YA TTEN UdEe MEE 16.834dE,_V

RL :.l'l'-l'l-::.l.-!-r_.V 1048,/ q_953B0GHE

CLZ Ta U IFLHA
i z i

o PRI N S PR EIN Y T Y A . S TP PP FPERTTR! T
W

CENTEER 4. 954 00GHz SPRN 20 . DOMHz
*REW 1.0MHz YEW 1.0HH=z SWEe al.Uns

Second harmonic of fundamental
Maximum peak emissions level 76.83 dBuV/m-20 dB(AG)=56.83 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.45

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN UdE MEE i5.67dE _V

RL a7 .04B,..V 1048, 8 .949GHz

LEa ra+HU S =LA
LU ET N ST T L T i Lo S

D
[

START T.250GHz TR 4. 500EHz2
*REW 1.0MHz VEW 1. 0HH=z SWe S0, Um=

Maximum peak emissions level (noise) 86.67 dBuV/m-35 dB(AG)=51.67 dBuV/m
Average limit =54 dBuV/m; peak limit=54 dBuV/m+20 dB=74 dBuV/m
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Plot 4.8.46

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

*ATTEN OdEB MEKE B8 .33d6,_V -
RL HT.IJ-r_:Hr,V ; 1048F 11.755GHs:
TLZ o +HUa I FLHA
| 4
--|I.-|I""\l'-'-'\-l-- PR T NN T b ﬂwmmmﬁqw
O
W
START 10.600=EHz STOR 12 .700GH:z
*REW 1.0MHz VBN 1.0MH=z SWP 50.0m=s
26i
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Plot 4.8.47

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

YA TTEN UdEe MEE =¥, SUdEm
RL -40.04dEn 1048,/ 13 63EGH:
-]
L s v B i A " i L N [T o T TR TS FRp——y
STARET 13. bl0EHz STOFE 18 .000GHz
REW 1.0MHz VEW 1.0MH= SWE 100ma

Test distance 1m
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Plot 4.8.48

Test specification: §15.209
Radiated spurious emissions measurement in transmitting mode
Carrier frequency 2477 MHz

HORIZONTAL POLARIZATION
ME: 18.527TcHz - 56.TdEm
E: 18.03 4. IGHE XL 50 dBm LO<BS G+

4]

L WERE TR C e ", " L SR e Sy SO

KHa: 1MHE  wEH:  IWHZA  SWE: 30asS00 ater: 0de@

ME: ZD0.9786H= - 50.%d4dEm

i 18.03> 24.8CH2 ML 50 4Bm 104BS &
T

il
PN PRNEE TR _.._,._....i.-'fl,—l'rr-'_l-l--\.-w_a..,-h. bl e e e, o

HEa IMHZ VEN:  IMHEZA  sSWP: I0mssE AL 0dwA
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Plot 4.8.49
Test specification: §15.209

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Radiated spurious emissions measurement in transmitting mode

Carrier frequency 2477 MHz

VERTICAL POLARIZATION

ME: 18.527cHz - SE.ldEm

E: 18.03 4. 8CHs XL

50 dBm LO<BS G+

T
i
I

L gl nn A ks mdw._#r_h,-._.jln_n"ﬂma._‘.ﬂ_ ey

KHa: 1MHE  WEH:  IHHZA SEp:

ME: Z20.978GH= - 50.5d4dBm

i 18.03 4. BCHE ML

30ms/0  awr: 0de@

50 4Bm 104BS &

i

FRFSFITE N——" R T T OO S A—

S R T

HEa IMHZ VEN:  IMHZA  SMP:
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Figure 4.8.1
Radiated emission test setup

Hermon Laboratories Ltd.

P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Absorbing material

Antenna height

Anechoic chamber

1-4m L

EMI Receiver EUT _s,upport

f ‘ 3m equipment
. : |
Aucxillary i ‘ | EUT
H Wooden table
f 15mLX ImW I3
N S
u o
f o
Filter | Flush mounted turntable
D=12m
Power cord
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Figure 4.8.2

Hermon Laboratories Ltd.

P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001
Fax.+972 46288277

e-mail: mail@

Radiated emission test setup

OATS
Antenna height
1-4m
3m
d A -
) Ll
E<] EUT
4
Wooden table
15mLX
1mw

hermonlabs.com

80 cm

A

EMI Receiver

Auxillary

Ground plane
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cord

Flush mounted turntable
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T
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EUT support
equipment
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Photograph No. 4.8.1
Radiated emission measurement test setup

320
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Photograph No. 4.8.2
Radiated emission measurement test setup
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Photograph No. 4.8.3
Radiated emission measurement test setup
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4.9 Unintentional radiated emissions (class B digital device) test according to
§15.109, 815.209

4.9.1 General

This test was performed to measure radiated emissions from the receiver and incorporated digital device of
the EUT and also to verify the EUT full compliance with §§15.109, 15.209.

Radiated emission measurements specification limits are given in Table 4.9.1 below:

Table 4.9.1
Limits for electric field strength, quasi-peak detector

Frequency, Class B equipment
MHz @ 3 meter distance, dB(uVv/m)
30 - 88 40
88 - 216 43.5
216 - 960 46
960 - 40000 54

4.9.2 Test setup and procedure

The radiated emissions measurements of the EUT incorporated receiver and digital device were performed
at 3 meter measuring distance in the anechoic chamber with the biconilog antenna from 30 MHz to 2 GHz
and at the open area test site with the double ridged guide antenna from 2 GHz to 11 GHz ((5" harmonic of
the receiver). The EUT was placed on the wooden table as shown in Figure 4.8.1 and Photographs 4.8.3.
and 4.9.1.

To find maximum radiation the turntable was rotated 360°, the measuring antennas height was changed
from 1 to 4 m, and antennas polarization was changed from vertical to horizontal.

This test was performed for the EUT in receiving mode.

The results are recorded in Tables 4.9.1 to 4.9.2 and shown in Plots 4.9.1 to0 4.9.8.

Reference numbers of test equipment used

HLO0041 HL0465 HL0521 HLO0547 HLO0589 HL 0594 HL 0604 HL1424

Full description is in Appendix A.
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DATE:

RELATIVE HUMIDITY:
AMBIENT TEMPERATURE:
DETECTOR TYPE

RBW

ANTENNA TYPE

MEASUREMENTS PERFORMED AT 3 METER DISTANCE

Table 4.9.1 Radiated emission measurements test results,
frequency range 30 MHz -1 GHz

September 05, 2001

43%
29°C

QUASI-PEAK

120 KHz

BICONILOG

Hermon Laboratories Ltd.

P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Frequency, Frequency | Ant. Antenna TT Radiated Limit, Margin, Pass/
carrier, pol. height, pos., emissions, Fail
MHz MHz m
° dB (uV/m) [ dB (uv/m) dB
85.91250 2403 H 2.2 247 25.21 43.5 14.79 Pass
125.00925 2477 \% 1 211 30.20 43.5 13.30 Pass
132.60000 2477 V 1 0 32.69 43.5 9.99 Pass
288.01000 2403 H 1.8 17 31.76 435 14.24 Pass

Notes to table calculations:

RBW = resolution bandwidth
Ant. pol.= Antenna polarization (V-vertical, H-horizontal)

TT pos. = turntable position in degrees, (EUT front panel = 0°)

Margin = dB below (negative if above) specification limit.
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DATE:

Table 4.9.2 Radiated emission measurements test results,
frequency range 2 GHz — 11 GHz

RELATIVE HUMIDITY:

AMBIENT TEMPERATURE:
DETECTOR TYPE

RBW

ANTENNA TYPE

February 26, 2001

54%

23°C

AVERAGE
1 MHz

DOUBLE RIDGED GIDE
ANTENNA POLARIZATION VERTICAL

MEASUREMENTS PERFORMED AT 3 METER DISTANCE

Hermon Laboratories Ltd.

P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Frequency, Ant. Antenna TT Radiated Limit, Margin, Pass/
pol. height, pos., emissions, Fail

MHz m ° dB (uV/m) dB (uV/m) dB
2099.96 \Y 1.3 230 45.97 54.0 8.03 Pass
10260.00 \Y 1 0 50.30 54.0 3.7 Pass
10500.00 Vv 1 0 51.70 54.0 23 Pass
10650.00 H 1 0 52.40 54.0 1.6 Pass

The “Pass” decision was made without Hermon Labs measurement uncertainty

Notes to table calculations:
RBW = resolution bandwidth

Ant. pol.= Antenna polarization (V-vertical, H-horizontal)

TT pos. = turntable position in degrees, (EUT front panel = 0°)

Margin = dB below (negative if above) specification limit.
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Plot 4.9.1

Test Specification: § 15.209
Radiated emissions measurements test results
Carrier frequency 2403 MHz

13+35:54 SEF B3 2H@1
i HORIZOMTAL POLARIZATION

ACTY DET: PEAK
MEAS DET: PEAK OP AUG
MKR £287.5 MHz
34.50 dBub/m
LOG  REF 78.@ dBub/n PREAMP DN
10
dB
A PASS LIH1T
K dB I
| |
I
Il w‘."ll
bt
UR SR 1 m& 1] M”ﬁhmr“ﬁ“wﬂm
SCOFC Pkl v
AL ORR Mmoot
STRART 3@.8 MH: STOP 1.0000 GHz

RL IF EW 1cH kHz AYG BW 3JHE kHz
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Plot 4.9.2

Test Specification: § 15.209
Radiated emissions measurements test results
Carrier frequency 2403 MHz

ACTY DET: PEREK

MEAS OET: PEAK OP AVG
MER 13c.3 MHz
34,93 dEpWsm

LOG REF 7@.@ dBpWrsnm FREEAMF 0N
10
dE #

tATH FASS LIHIT
B dEB I

L]
UR £8 . UW l“lluj It et
SC Pl A W L
ACORR oA
STRART 3@.1@ MHz STOF {.PAP@R OHz
RL IF BW 1R kHz AVG BW BB kHz SWP 9B3 msec
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Plot 4.9.3

Test Specification: § 15.209
Radiated emissions measurements test results
Carrier frequency 2477 MHz

Z+1B:29 SEF BT 2@A1
HORIZOMTAL POLARIZATION
ACTY DET: PEREK
MEAS OET: PEAK OP AVG

MER 13c.3 MHz
3c. 96 dEpWsm

LOG REF 7@.8 dEplsm FREAMF 0N
10
dB~
tATH PASS [ IHIT
W dE I
r |
[
? Mwh)lil\-l"'l"
UF' 5 B ""I"IL' Jillllp \l“uum)‘l'fﬂl"fu I W1 ¥ ﬁw"hllul M
SCFC
ACORR \“*»wwwnfuﬂyhf
STRART 3@.1@ MHz STOF {.PAP@R OHz
R IF BW 1R kHz AVG BW BB kHz SWP 89B9 meec
10i
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Plot 4.9.4

Test Specification: § 15.209
Radiated emissions measurements test results
Carrier frequency 2477 MHz

17:26:12 SEF B3, 2@B1
(@] UERTICAL POLARIZATION

ACTYU DOET: PERK
MEAS OET: PEAK 0P AVG

MER 13c.5 HHz
3H.cb dEpW/m

LOG REF 7@.@ dBpWrs/m FREAMF 0N
18
dB /
LATN PASE L INIT
H dB I
; |
|
! | ],
]
UA gngﬁh Jh . VU|¥ ﬁﬂ;uhmvﬁﬁ”wmv
sc el || 1 AL
ACORR "
START 3A.1@ MHz STOF {.PAP@R OHz
RL IF BW 1R kHz AVG BW BB kHz SWP 93B3 msec
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Plot 4.9.5

Test Specification: § 15.209
Radiated emissions measurements test results
Carrier frequency 2477 MHz

@3] 12:52:05 FER 25, 2081 —
ACTU DET: PERAK e
HEAS DET: PEAK OP AUO
MR 2,095 CHz | " Cjeq
47,19 dBpWsm

CLERAR

LOG  REF B@.E dBubsm PREAHP ON  yniTE &
18
e PRSS LIATT A
WWW HOLD B
H dBE . e
R
UIEW B
VA SR BLAMK B
SCFC
ACORR
Trace
RBC
START {.H@A (Hz STOF 5.@RE GHz More
RL #1F BW 1.0 HHz HAYG BW 1 HH:z SWP 78R msec I of 3
Vertical + horizontal polarization
12i
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Plot 4.9.6

Test Specification: § 15.209
Radiated emissions measurements test results

*ATTEN 0de MEE 54.50de,_V

EL  70.0dB,..V 10dB/ 10.259975GHz

m“wﬂﬁm
[t R

WWM MMWMW.\
b

CENTER 10.260000GHz SPAN 5 .000MHz
*REW 1.0MHz WET 1.0MHz SWE 50.0ms

E=Usa+AF+CL-AG-AvF=54.5dBuV+ 38.3 dB(1/m)+ 4.4 dB- 35 dB- 11.9 dB
E avr.= 50.3 dB(uV/m)
E peak.=62.2 dB(uV/m

13i
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Plot 4.9.7

Test Specification: § 15.209
Radiated emissions measurements test results

*ATTEN 0de MEE 55.67dB .V
EL 70.0dEB,..V 10de/ 10.439975GHz=

[ ™ ) | i |

PO T s g TPl L

CENTEE 10.500000GHz SPAN 5.000MHz
*RBW 1.0MH= VB 1.0MH= SWE 50.0m=

E= Usa+AF+CL-AG-AvF=55.7 dBuV+ 38.5 dB(1/m)+ 4.4 dB- 35 dB- 11.9 dB
E avr.= 51.7 dB(uV/m)
E peak.=63.6 dB(uV/m)
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Plot 4.9.8

Test Specification: § 15.209
Radiated emissions measurements test results

*ATTEN 0de MEE 56.17dB v
EL 70.0dB,.V 10dB/ 10.650058GH:

WM

CENTER 10.650000GH= SPAN 5.000MH=
*REW 1.0MHEz WEBW 1.0MH=z WP 50.0ms

E=Usa+AF+CL-AG-AvF=56.2 dBuV+ 38.7 dB(1/m)+ 4.4 dB- 35 dB- 11.9 dB
E avr.= 52.4 dB(uV/m)
E peak.=64.3 dB(uV/m)
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Photograph No. 4.9.1
Radiated emission measurement test setup
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4.10 Unintentional conducted emissions (class B digital device) test according to

§15.107

4.10. 1Gener al

Hermon Laboratories Ltd.

P.O.Box 23

Binyamina 30550, Israel
Tel.+972 46288001

Fax.+972 46288277

e-mail: mail@hermonlabs.com

Conducted emission measurements specification limit is given in Table 4.10.1 below.

Table 4.10.1
Limits for conducted emission on AC power lines

Frequency, Class B equipment limit,
MHz dB(uv)
0.45 - 30 48

4.10. 2Test procedure

The test was performed in the shielded room. The EUT was set up on the wooden table as shown in Figure

4.10.1 and Photograph 4.10.1. Frequency range from 450 kHz to 30 MHz was investigated.

The measurements were performed on the 120 V AC 60 Hz power lines (both neutral and phase) by means
of the LISN, connected to the spectrum analyzer. The unused coaxial connector of the LISN was resistively
terminated with 50 Q. The position of the EUT cable was varied to determine maximum emission level. Peak

and quasi peak detectors (resolution bandwidth = 9 kHz) were used.

This test was performed for the EUT in receiving mode.

The test results are recorded in Table 4.10.2 and shown in Plots 4.10.1 to 4.10.2.

Reference numbers of test equipment used

HL 0163

HL 0466

HL 0521

HL 0580

HL 0590 HL 1175

Full description is in Appendix A.

F7i
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Table 4.10.2 Conducted emissions measurement test results

TEST SPECIFICATION: FCC, part 15, Class B

DATE: FEBRUARY 28, 2001

RELATIVE HUMIDITY: 52%

AMBIENT TEMPERATURE: 23°C

THE EUT WAS TESTED AS: TABLE-TOP EQUIPMENT

DETECTORS USED: QUASI-PEAK

FREQUECNY RANGE: 450 kHz — 30 MHz

RESOLUTION BANDWIDTH: 9 kHz

Frequency, Line ID Measured Spec. Margin, Pass/ Fail
emissions, limit,

MHz dB (uv) dB (uVv) dB
6.489 N 35.33 48 12.67 Pass
7.072 Ph 36.45 48 11.55 Pass
7.631 N 38.25 48 9.75 Pass
7.824 N 41.36 48 6.64 Pass
7.837 Ph 40.56 48 7.44 Pass
15.436 Ph 36.29 48 11.71 Pass
23.656 N 37.42 48 10.58 Pass
24.264 Ph 36.16 48 11.84 Pass

= Line ID = Line Identification (Ph - phase, N - neutral).

= Measured conducted emissions = EMI meter reading (dBuV) + Cable Loss (dB) + LISN correction factor (dB).
For LISN correction factor refer to Appendix B.

= Margin = dB below (negative if above) specification limit.

18i
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Plot 4.10.1

Test Specification: § 15.107, § 15.207
Conducted emission measurements on power line
Frequency range: 450 kHz-30 MHz
Line: phase
Detector: peak

[(ip] BE:HE:54 FEB 28, CB@1 PHASE

ACTL DET: PEAK
MEAS DET: PEAK QP AUG

HER 15.6c HHz

43,32 dBuY
ggﬁ RLF G@.H dEpV FRLAMP OM
dE?N PASS L1M]

18 dB | HH%
, n |1 I'.IA JMM.\
Ll L WMWWW LN
EE EE l"lnl“'r '"er' ‘JALUA NV'M‘Y‘“HI” I
ACORR

STOP 30.HA HHz
AYG BW 3B kHz SWP .46 sec

START Y5E kH:
RL IF EW 3.8 kHz

e-mail: mail@hermonlabs.com

MERSURE

AT MKR

AOD T0O
L15T

MARKLR

¥ CF
MARKLR

iy

HE®T
PERAK

MEXT PK
RIGHT

MEXT PE
LEFT

More
1 af ¢
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Plot 4.10.2

Test Specification: § 15.107, § 15.207
Conducted emission measurements on power line
Frequency range: 450 kHz-30 MHz
Line: neutral
Detector: peak

Eﬁﬂ H8:54:36 FEE 2. 2HA@1 MNWEUTRAL MERSURE
ACTL DET: PEAK AT KR
MEAS DOET: PEAK OF AUG
KR 7,83 tHz | | jel
H@. 74 dBpl

LOG  REF BA.B dBpV FREAME ON HHEHEE
10
dB

AT PASS | [H] MARKELR

18 dE “

A '1uﬁwlqnwﬁwﬁmm\§ HEXT

l | |i|| |1.|I N |h|llll,-|r'|'||'I I . PLAK

IR SR \ﬂ: H“JA A" L] 1 MEXT FK

sc ro|W PN M RIGHT

ACORA

MEXT FK

LEFT

START YG5H kH:z STOP 30.HA HHz Hore

R IF BW 9.8 kHz AUG EW 38 kHz WP 2 4B sec 1 af ¢

500
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Figure 4.10.1
Conducted emissions test setup for table-top equipment

Shielded room

EUT placed 40 cm from the nearest
conductive reference plane (wall)
80 cm

EMI receiver
4—‘—» EUT

Power supply

Wooden table

80 cm

LISN

Power cord

\”—»1

»ai
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Photograph 4.10.1
Conducted emission measurements test setup
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APPENDIX A — Test equipment and ancillaries used for tests

33i

HL Description Manufacturer information Due
s;r(;al Name Model No. Serial No. calibr.
025 Analyzer, Spectrum, 10 kHz - 23 | Anritsu MS-710C 5837 10/01
GHz / 140 GHz
0038 Antenna Mast, 1-4 m Hermon Labs AM-1 028 02/02
Check
0041 Double ridged guide antenna, 1- | Electro-Metrics RGA 50/60 2811 03/02
18 GHz
0163 LISN FCC/VDE/MIL -STD Electro-Metrics ANS-25/2 1314
0287 Turntable, motorized diameter, Hermon Labs TMD-2 042 11/01
2m Check
0411 Cable, Coax, Microwave, DC-18 | Gore 36Q01Q0107 9338768 02/02
GHz, N-N,2m 8.8
0465 Anechoic Chamber Hermon Labs AC-1 023 03/03
9(L)x6.5(W)x5.5H)m
0466 Shielded Room Hermon Labs SR-1 024 05/02
3(L)x3W)x24 (H)m Check
0483 Oscilloscope, Digitizing, Hewlett Packard 54501A 1325 11/01
100 MHz
0521 Spectrum Analyzer with RF filter | Hewlett Packard 8546A 0319 09/02
section (EMI Receiver 9 kHz -
6.5 GHz)
0547 Amplifier, GaAs FET,RF, Avantek AMT - 400 12/01
6-18 GHz,2 W, 35dB,12 V/1.2 12407M
A, N.F4.5 dB
0554 Amplifier, 2-18 GHz RF Miteq AFD4 104300 12/01
0580 DC block adaptor Anritsu MA8601 A 580 12/01
10 kHz-2.2 GHz
0589 Cable Coaxial, GORE Hermon Labs GORE-3 589 11/01
A2P0L118.2, 3m
0590 Attenuator 10 dB, 50 Ohm, N- Elisra Electronic MW2100-N- 10 01/02
type, 2W Systems Type
0593 Antenna Mast, 1-4 m/ Hermon Labs AM-F1 101 02/02
1-6 m Pneumatic check
0594 Turntable for Anechoic Hermon Labs WDC1 102 11/01
Chamber, flush mounted,
d=1.2 m, pneumatic
0604 Antenna Biconilog Log- EMCO 3141 9611-1011 12/01
Periodic/T Bow-Tie,
26 - 2000 MHz
0750 Mixer General Purpose Tektronix WM 490 K B015125 06/02
Waveguide 18.0-26.5 GHz
0768 Antenna Standard Gain Horn,18- | Quinstar QWH-4200- 110 07/04
26.5 GHz, WR-42, K-band, Gain | Technology BA
- 25 dB
0812 Cable, coax, RG-214, 11.5 m, Hermon Labs C214-11 148 05/02
N-type connectors
0813 Cable, coax, RG-214, 12 m, Hermon Labs C214-12 149 05/02
N-type connectors
1059 Cable Coaxial , Microwave DC- GXCO01C012 02/02
18 GHz , TNC-TNC ,6 m 40
1175 Microwave 5 m cable Gore 01C02245.2 NA 02/02
1200 Quadruplexer 1 - 12 GHz, Elettronica UE 84 D/00240 04/02
S.p.A. - Roma
1424 Spectrum analyzer Agilent 8564EC 3946A00219 08/02
Technologies
1567 Cable RF, 2 m Huber-Suhner Sucoflex 3095/4PE 12/01
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HL Description Manufacturer information Due
Sﬁl”al Name Model No. Serial No. calibr.
0.

1650 Attenuators Set (2, 3, 5, 20 dB), | M/A-COM 2082 1650 03/02
DC-18 GHz

1651 Attenuators Set (2, 3, 5, 20 dB), | M/A-COM 2082 1651 03/02
DC-18 GHz

1833 Cable RF, 2 m Huber-Suhner Sucoflex 146602/2 04/02

1915 Active Receiving Loop Antenna, | EMC Test 6507 1457 06/02
1 kHz - 30MHz Systems
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APPENDIX B-Test equipment correction factors

Correction Factor
Line Impedance Stabilization Network
Model LISN 16 - 1
Hermon Laboratories

Frequency, kHz Correction Factor
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor dB is to be added to the meter readings (dB/uv) of the interference analyzer or spectrum analyzer.
Antenna factor
Double ridged guide antenna
Electro-Metrics, model RGA-50/60

Ser.No.2811
Frequency, MHz Antenna Factor, dB(1/m) Frequency, MHz Antenna Factor, dB(1/m)

1000 24.3 10,000 38.2
1500 25.4 10,500 38.5
2000 28.4 11,000 39.0
2500 29.2 11,500 40.1
3000 30.5 12,000 40.2
3500 31.6 12,500 39.3
4000 33.7 13,000 39.9
4500 32.2 13,500 40.6
5000 34.5 14,000 411
5500 34.5 14,500 40.5
6000 34.6 15,000 39.9
6500 35.3 15,500 37.8
7000 35.5 16,000 39.1
7500 35.9 16,500 411
8000 36.6 17,000 41.7
8500 37.3 17,500 451
9000 37.7 18,000 44.3
9500 37.7

Antenna factor dB(1/m) is to be added to receiver meter reading in dB(uV) to convert to field intensity in dB(uV/meter)
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Antenna factor at 3m calibration

Hermon Laboratories Ltd.
P.O.Box 23
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Biconilog antenna EMCO model 3141, Ser.No.1011

Frequency, MHz Antenna Factor, Frequency, MHz Antenna Factor,

dB(1/m) dB(1/m)
30 7.8 980 24.5
40 7.2 1000 24.9
60 7.1 1020 25.0
70 8.5 1040 25.2
80 9.4 1060 25.4
90 9.8 1080 25.6
100 9.7 1100 25.7
110 9.3 1120 26.0
120 8.8 1140 26.4
130 8.7 1160 27.0
140 9.2 1180 27.0
150 9.8 1200 26.7
160 10.2 1220 26.5
170 10.4 1240 26.5
180 10.4 1260 26.5
190 10.3 1280 26.6
200 10.6 1300 27.0
220 11.6 1320 27.8
240 12.4 1340 28.3
260 12.8 1360 28.2
280 13.7 1380 27.9
300 14.7 1400 27.9
320 15.2 1420 27.9
340 15.4 1440 27.8
360 16.1 1460 27.8
380 16.4 1480 28.0
400 16.6 1500 28.5
420 16.7 1520 28.9
440 17.0 1540 29.6
460 17.7 1560 29.8
480 18.1 1580 29.6
500 18.5 1600 29.5
520 19.1 1620 29.3
540 19.5 1640 29.2
560 19.8 1660 29.4
580 20.6 1680 29.6
600 21.3 1700 29.8
620 21.5 1720 30.3
640 21.2 1740 30.8
660 21.4 1760 31.1
680 21.9 1780 31.0
700 22.2 1800 30.9
720 22.2 1820 30.7
740 221 1840 30.6
760 22.3 1860 30.6
780 22.6 1880 30.6
800 22.7 1900 30.6
820 22.9 1920 30.7
840 23.1 1940 30.9
860 23.4 1960 31.2
880 23.8 1980 31.6
900 241 2000 32.0
920 241
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