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November 19, 2002

Chief, Equipment Authorization Branch,
Authorization and Evaluation Division,

Office of Engineering and Technology

FEDERAL COMMUNICATIONS COMMISSION
P.O. Box 358315

Pittsburgh, PA 15251-5315

Gentlemen:

The enclosed documents constitute a formal submittal and application for a Grant of Equipment
Authorization pursuant to Subpart C of Part 15 of FCC Rules (CFR 47) regarding intentional
radiators. Datawithin this report demonstrates that the equipment tested complies with the FCC
limits for intentional radiators.

This application isfor alimited modular approval. Asthe device operates under two sections of
the FCC’srules, it is considered a composite device. This application and report covers the
operation of the device under part 15.247 for the frequency band 2412-2462 MHz.

Elliott Laboratories, as duly authorized agent prepared this submittal. A copy of the letter of our
appointment as agent is enclosed.

If there are any questions or if further information is needed, please contact Elliott Laboratories
for assistance.

Sincerely,

j‘“‘""%m

Juan Martinez
Sr. EMC Engineer

JM/dmg
Enclosures: Agent Authorization Letter
Emissions Test Report with Exhibits
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Elliott Laboratories, Inc. is accredited by the A2LA, certificate number 2016-01, to perform the
test(s) listed in this report. This report shall not be reproduced, except in its entirety, without
the written approval of Elliott Laboratories, Inc.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

DECLARATION OF COMPLIANCE

Equipment Name and Model:
BCM94309MP in Dell PPO5L laptop

Manufacturer:
Broadcom Corporation
400 East Caribbean Drive
Sunnyvale, CA 94089

Tested to applicable standards:
RSS-210, Issue 4, December 2000 (Low Power License-Exempt Radiocommunication
Devices)
FCC Part 15 Subpart C (DSSSand DTS)

Measurement Facility Description Filed With Department of Industry:

Departmental Acknowledgement Number: 1C2845 SV3 Dated July 30, 2001
Departmental Acknowledgement Number: 1C2845 SV4 Dated July 19, 2001

| declare that the testing was performed or supervised by me; that the test measurements were
made in accordance with the above mentioned departmental standards (through the use of ANSI
C63.4 as detailed in section 5.3 of RSS-210, Issue 4); and that the equipment performed in
accordance with the data submitted in this report.

Signature j‘uw. e

Name Juan Martinez
Title  Sr. EMC Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvale, CA 94086
USA

Date:  December 20, 2002

Maintenance of compliance with the above standards is the responsibility of the manufacturer.
Any modification of the product that may result in increased emissions should be checked to
ensure compliance has been maintained (i.e., printed circuit board layout changes, different line
filter, different power supply, harnessing or 1/O cable changes, etc.).
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

SCOPE

An electromagnetic emissions test has been performed on the Broadcom Corporation,
model BCM94309MP in Dell PPO5L laptop pursuant to Subpart C of Part 15 of FCC
Rules for intentiona radiators. Conducted and radiated emissions data has been
collected, reduced, and analyzed within this report in accordance with measurement
guidelines set forth in ANSI C63.4-1992 as outlined in Elliott Laboratories test
procedures.

The intentional radiator above has been tested in a simulated typical installation to
demonstrate compliance with the relevant FCC performance and procedural standards.

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

Every practical effort was made to perform an impartial test using appropriate test
equipment of known calibration. All pertinent factors have been applied to reach the
determination of compliance.

The test results recorded herein are based on a single type test of the Broadcom
Corporation model BCM94309MP in Dell PPO5L laptop and therefore apply only to the
tested sample. The sample was selected and prepared by David Boldy of Broadcom
Corporation.

OBJECTIVE

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

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technical information to the FCC. The FCC
issues a grant of equipment authorization upon successful completion of their review of
the submitted documents. Once the equipment authorization has been obtained, the label
indicating compliance must be attached to all identical units that are subsequently
manufactured.

STATEMENT OF COMPLIANCE

The tested sample of Broadcom Corporation model BCM94309MP in Dell PPO5L |aptop
complied with the requirements of Subpart C of Part 15 of the FCC Rules for low power
intentional radiators.

Maintenance of FCC compliance is the responsibility of the manufacturer. Any
modification of the product that may result in increased emissions should be checked to
ensure compliance has been maintained (i.e., printed circuit board layout changes,
different line filter, different power supply, harnessing or 1/0O cable changes, etc.).
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Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: November 20, 2002

SUMMARY OF RESULTS

DSSS OPERATION IN THE 2400-2483.5MHz BAND

FCC Part 15 RSS 210 -
Section Section Description Measured Value Comments Result
Systems uses -
. ; stem must utilize a
Digital Direct Sequence Sy . o .
15.247(a) 6.6.2(0) Modulation Spread Spectrum d|g|ttaelC tr:ﬁg'ls;msﬂon Complies
techniques oy
i . As per communication from Industry Canada,
i 6.62(0) (b) | Processing Gain this requirement has been withdrawn
. Minimum alowed is .
15.247 (a) (2) - 6dB Bandwidth > 10 MHz 500kHz Complies
Muulti-point applications:
17.6 dBm . . .
15.247 (b) (3) i Maximum permitted is .
15.247 b(4) (i) Ouitput Power Eﬁ%ﬂ?j%"gggs\)/v 1Watt, with EIRP limited | COMPIES
e to 4 Watts.
Maximum permitted is
17.6 dBm
- 6.2.2(0)(b) Output Power (0.0575 Watts) 1WatgedELva\3/ musft not Complies
EIRP=00g0W | ~ Xceeca Wallstor
unlicensed use.
Power Spectral Maximum permitted is .
15.247(d) 6.2.2 (0)(b) Density -8.1dBm/ 3 kHz 8dBM/3kHz Complies
For unlicensed usein the
2400-2450MHz band, use
isrestarted to indoor use
i Power Spectral only with spectral density .
6.2.2(0) (d) Density 5.5mwW / MHz limited to 50mW / MHz Complies
(calculated from output
power divided by
bandwidth)
Spurious
Emissions— All spurious
15.247(c) 6.2.2(e) (1) Antenna emissions< - Complies
Conducted 20dBc All spurious emissions < -
30MHz — 25GHz 20dBc. Emissionsin
restricted bands must meet
; the radiated emissions
15,2079/ gpﬂ?;ﬁg 505dBUV/M @ | limits detailed in 15.207
: 6.2.2(e) (1 o 2390 MHz Complies
15.209 Emissions (-3.50B)
30MHz — 25GHz ’
Conducted emissions from
15.207 6.6 AC Conducted 48; AijBl\ljl\I/—é@ the AC power port must Complies
' ’ Emissions .(-16dB) meet the limits set forth in P
RSS210 and 15.207
RF Exposure .
15.247 (b) (5) Reguirements SAR Report Complies
Antennaand
connector is Specialized connector .
15.203 6.2.2(0) (€2) RF Connector integral to the provided for use in Laptop Complies
host device

EIRP calculated using antenna gain of 1.45dBi (1.4) in the 2.4 GHz band

File: R49739

Page 5 of 17 pages




Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: November 20, 2002

DTS OPERATION IN THE 2400-2483.5MHz BAND

FCC Part 15 RSS 210 -
Section Section Description Measured Value Comments Result
Digital D?/eittersnezldﬁe System must utilize a
15.247(a) 6.6.2(0) gia digital transmission Complies
Modulation Spread Spectrum
! technology
techniques
i . . As per communication from Industry Canada,
6.62(0) (b) Processing Gain this requirement has been withdrawn
15.247 (3) (2) : 6dB Bandwidth 16.7 MHz Minimum allowed is Complies
Multi-point applications:
19.8dBm . . .
15.247 (b) (3) i Maximum permitted is :
15.247 b(4) (i) Output Power | _(0.09SWelts) | 1Watt, with EIRP limited | “OMPIeS
e to 4 Waitts.
Maximum permitted is
19.8dBm
. 622(c)(b) | OutputPower | (0.095Waitg | et EIRPmUSnOt | qoieg
_ exceed 4 Watts for
EIRP=0.133W -
unlicensed use.
Power Spectral | Maximum permitted is ,
15.247(d) 6.2.2 (0)(b) Density 11.7 dBm/3 kHz 8dBNM/3KHZ Complies
For unlicensed usein the
2400-2450MHz band, use
isrestarted to indoor use
i Power Spectra only with spectral density ,
6.2.2(0) (d) Density 5.8mW / MHz limited to 50mW / MH3 Complies
(calculated from output
power divided by
bandwidth)
Spurious
Emissions — All spurious
15.247(c) 6.2.2(e) (1) Antenna emissions< - Complies
Conducted 20dBc All spurious emissions < -
30MHz — 25GHz 20dBc. Emissionsin
restricted bands must meet
. the radiated emissions
15.2470)/ oo | S36UBUVIM@ | limits detaled in 15.207 |
15.209 6.2.2(e) (1) EMissions 22%04!(\1/;—;2 Complies
30MHz — 25GHz )
Conducted emissions from
46.1 dBuV @
15.207 6.6 AC Conducted 0.242 MHz the AC power port must | i
Emissions (-16dB) meet the limits set forth in
RSS210 and 15.207
RF Exposure
15.247 (b) (5) Requirements SAR Report
é(;lrt“e]neg?c)?rllcsi Integral antenna or
15.203 6.2.2(0) (e2) RF Connector intearal to the specialized connector Complies
&g . required
host device

EIRP calculated using antenna gain of 1.45dBi (1.4) in the 2.4 GHz band
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

MEASUREMENT UNCERTAINTIES

ISO Guide 17025 requires that an estimate of the measurement uncertainties associated
with the emissions test results be included in the report. The measurement uncertainties
given below are based on a 95% confidence level and were calculated in accordance with
NAMAS document NIS 81.

Measurement Type Frequency Range Calculated Uncertainty
(MH2) (dB)
Conducted Emissions 0.15t0 30 +24
Radiated Emissions 30 to 1000 + 3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Broadcom Corporation model BCM94309MP is a mini PClI Card dua band
(802.11a, 802.11b and 802.11Qg) transceiver that is designed to be installed into a Dell
model PPOS5L laptop PC and connect to antennas mounted in the base of the Dell 1aptop.
The host laptop was treated as table-top equipment during testing to simulate the end user
environment.

The EUT has the following operating frequency ranges (as measured from center
frequency of each channel): 2412 — 2462 MHz and 5180-5320 MHz. Operation on the
channels from 2412-2462 MHz is to be certified under the FCC/Industry Canada rules for
spread spectrum devices (FCC 15.247 and RSS 210 6.2.2(0)). Operation on the channels
5180-5320 MHz is to be certified under the FCC/Industry Canada rules for UNII and
LELAN devices (FCC 15 E and RSS 210 6.2.2(ql)).

The EUT is intended for indoor use in laptop computers. As such it meets the
requirements for the frequency band 2400-2450MHz detailed in RSS210 for unlicensed
operation.

The sample was received on December 11, 2002 and tested on December 16, December
17 and December 18, 2002. The EUT consisted of the following component(s):

 Manufacturer/M odel/Description Serial Number Proposed FCC ID #
Broadcom BCM94309MP Mini none QDS-BRCM 1007
PCI Transceiver

ENCLOSURE

The EUT does not have an enclosure as it is designed to be installed within the enclosure
of aDell Laptop computer.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with the
emission specifications.
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: November 20, 2002

SUPPORT EQUIPMENT

The following equipment was used as local support equipment for emissions testing:

Manufacturer Model Description Serial Number FCCID
Dell Inspiron 600M L aptop 9T447X01 L NQTI\EZEGNG'
US Robotics Pilot 1000 PDA 6.0482E+11 MQ90001
HP Thinkjet 2225C Printer 2714540166 DS16XU2225
EUT INTERFACE PORTS
The 1/0 cabling configuration during emissions testing was as follows:
Cable(s)
Shielded or
Port Connected To Description Unshielded Length(m)
Laptop serial Palm Multiconductor Shieleded 15
Laptop Parallel Printer Multiconductor Shieleded 15
Laptop Adapter AC Mains Two conductor Unshielded 15

EUT OPERATION DURING TESTING

The radio was transmitting at full power on the specified channels with a 100 % duty
cycle and at a data rates from 1 to 54 Mb/s. The channels were selected since they are at
the top, near the center and at the bottom of the allocated bands. The radio uses 8-chip
complementary code keying (CCK), 11-chip differentia quadrature phase shift keying
(DQPSK) modulation for 802.11b operation and Orthogonal Frequency Division
Multiplexing (OFDM) for 802.11a and 802.11g operation.

For measurements of radiated emissions below 1GHz and AC conducted emissions, the
host laptop was connected to two peripherals (PDA and Printer) and had a scrolling 'H’
pattern displayed on the screen.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

TEST SITE
GENERAL INFORMATION

Final test measurements were taken on December 16, December 17 and December 18,
2002 at the Elliott Laboratories Open Area Test Sites #3 and 4 located at 684 West
Maude Avenue, Sunnyvale, California. The test site contains separate areas for radiated
and conducted emissions testing. Pursuant to section 2.948 of the Rules, construction,
calibration, and equipment data has been filed with the Commission.

The FCC recommends that ambient noise at the test site be at least 6 dB below the
allowable limits. Ambient levels are below this requirement with the exception of
predictable local TV, radio, and mobile communications traffic. The test site contains
separate areas for radiated and conducted emissions testing. Considerable engineering
effort has been expended to ensure that the facilities conform to al pertinent FCC
requirements.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANSI C63.4-1992.
M easurements are made with the EUT connected to the public power network through a
nominal, standardized RF impedance, which is provided by aline impedance stabilization
network, known as a LISN. A LISN is inserted in series with each current-carrying
conductor inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shielded enclosure are
not suitable for determining levels of radiated emissions. Radiated measurements are
performed in an open field environment. The test site is maintained free of conductive
objects within the CISPR defined elliptical areaincorporated in ANSI C63.4 guidelines.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

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

For measurements above the frequency range of the receivers, a spectrum analyzer is
utilized because it provides visibility of the entire spectrum along with the precision and
versatility required to support engineering analysis. Average measurements above 1000
MHz are performed on the spectrum anayzer using the linear-average method with a
resolution bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

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

The Spectrum Monitor provides a visua display of the signal being measured. In
addition, the controller or a personal computer run automated data collection programs
that control the receivers. This provides added accuracy since al site correction factors,
such as cable loss and antenna factors are added automatically.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization
Network as the monitoring point. The LISN used also contains a 250 uH CISPR adapter.
This network provides for calibrated radio frequency noise measurements by the design
of the internal low pass and high pass filters on the EUT and measurement ports,
respectively.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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POWER METER

A power meter and peak power sensor are used for all direct output power measurements
from transmitters as they provide a broadband indication of the power output.

FILTERS/ATTENUATORS

Externa filters and precision attenuators are often connected between the receiving
antenna or LISN and the receiver. This eliminates saturation effects and non-linear
operation due to high amplitude transient events.

ANTENNAS

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

ANTENNA MAST AND EQUIPMENT TURNTABLE

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

ANSI C63.4 specifies that the test height above ground for table mounted devices shall be
80 centimeters. Floor mounted equipment shall be placed on the ground plane if the
device is normally used on a conductive floor or separated from the ground plane by
insulating material from 3 to 12 mm if the device is normally used on a hon-conductive
floor. During radiated measurements, the EUT is positioned on a motorized turntable in
conformance with this requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in
accordance with the manufacturer’s specifications. All antennas are calibrated at regular
intervals with respect to tuned half-wave dipoles. An exhibit of this report contains the
list of test equipment used and calibration information.
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TEST PROCEDURES

EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the
unit and that the placement of the unit and the attached cables simulate the worst case
orientation that can be expected from atypical installation, so far as practicable. To this
end, the position of the unit and associated cabling is varied within the guidelines of
ANSI C63.4, and the worst case orientation is used for final measurements.

CONDUCTED EMISSIONS

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

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases as well. A preliminary
scan of emissions is conducted in which all significant EUT frequencies are identified
with the system in a nomina configuration. At least two scans are performed from 30
MHz up to the frequency required by the regulation specified on page 1. One or more of
these is with the antenna polarized vertically while the one or more of these is with the
antenna polarized horizontally. During the preliminary scans, the EUT is rotated through
360°, the antenna height is varied and cable positions are varied to determine the highest
emission relative to the limit.

A speaker is provided in the receiver to aid in discriminating between EUT and ambient
emissions. Other methods used during the preliminary scan for EUT emissions involve
scanning with near field magnetic loops, monitoring I/O cables with RF current clamps,
and cycling power to the EUT.

Final maximization is a phase in which the highest amplitude emissions identified in the
spectral search are viewed while the EUT azimuth angle is varied from 0 to 360 degrees
relative to the receiving antenna. The azimuth which results in the highest emission is
then maintained while varying the antenna height from one to four meters. The result is
the identification of the highest amplitude for each of the highest peaks. Each recorded
level is corrected in the receiver using appropriate factors for cables, connectors,
antennas, and preamplifier gain. Emissions which have values close to the specification
[imit may also be measured with a tuned dipole antenna to determine compliance.

File: R49739 Page 13 of 17 pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements are performed with the antenna port of the EUT connected to either
the power meter or spectrum analyzer via a suitable attenuator and/or filter. These are
used to ensure that the front end of the measurement instrument is not overloaded by the
fundamental transmission.

File: R49739 Page 14 of 17 pages
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Test Report
Report Date: November 20, 2002

SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

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

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

CONDUCTED EMISSIONS LIMITS — AC MAINS PORT

Frequency Average Quasi Peak
(MH2) Limit Limit
(dBuVv) (dBuVv)

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

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

RADIATED EMISSIONS SPECIFICATION LIMITS, SECTION 15.209

Frequency
Range Limit Limit
(MH2) (uv/m @ 3m) (dBuv/m @ 3m)
0.009-0.490 2400/F, @ 300m  67.6-20*l0gq(Fk Hz) @ 300m
0.490-1.705 24000/Fk 7 @ 30m 87.6-20*l0g1n(Fk Hz) @ 30m
1.705to 30 30 @ 30m 29.5 @ 30m
30to 88 100 40
88 to 216 150 435
216 to 960 200 46.0
Above 960 500 54.0

File: R49739

Page 15 of 17 pages



Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: November 20, 2002

SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissions specification limit
(decibel form) asfollows:

where:

B

C

S

M =

Receiver Reading in dBuV

= Broadband Correction Factor*
= Corrected Reading in dBuV
= Specification Limit in dBuV

Margin to Specification in +/- dB

File: R49739
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

SAMPLE CALCULATIONS - RADIATED EMISSIONS

Receiver readings are compared directly to the specification limit (decibel form). The
receiver internally corrects for cable loss, preamplifier gain, and antenna factor. The
calculations are in the reverse direction of the actual signal flow, thus cable loss is added
and the amplifier gain is subtracted. The Antenna Factor converts the voltage at the
antenna coaxia connector to the field strength at the antenna elements. A distance factor,
when used for electric field measurements, is calculated by using the following formula:

Fd = 20*LOG10 (Dm/Ds)

where:

Fd Distance Factor in dB

Dm = Measurement Distance in meters

Ds = Specification Distance in meters

Measurement Distance is the distance at which the measurements were taken and
Specification Distance is the distance at which the specification limits are based. The
antenna factor converts the voltage at the antenna coaxial connector to the field strength
at the antenna elements.

The margin of agiven emission peak relative to the limit is calculated as follows:

Rc Rr + K

and
M = Rc- Ls
where:
Rr = Recever Readingin dBuV/m

Fq = Distance Factor in dB

Py,
o)
I

Corrected Reading in dBuV/m
Ls = Specification Limitin dBuV/m

M = MarginindB Relativeto Spec
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EXHIBIT 1: Test Equipment Calibration Data
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Radiated Emissions, 30 - 1000 MHz, 16-Dec-02

Engineer: rwong

File: T49605.xls

Test Equipment (Emissions)

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
Elliott Laboratories Biconical Antenna, 30-300 MHz EL30.300 773 12 3/5/2002 3/5/2003
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 12 4/23/2002 4/23/2003
Rohde & Schwarz Test Receiver, 20-1300 MHz ESVP 1317 12 5/3/2002 5/3/2003
Fischer Custom Comm. LISN, Freq. 0.9 -30 MHz,16 Amp FCC-LISN-50/250-16-2 1079 12 7/2/2002 71212003
Rohde& Schwarz Pulse Limiter ESH3 72 1401 12 3/12/2002 3/12/2003
Rohde & Schwarz Test Receiver, 0.009-30 MHz ESH3 274 12 1/16/2002 1/16/2003
Conducted and Radiated Emissions, 17-Dec-02

Engineer: Chris

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
Electro Metrics Conical log spiral antenna LCA-25 1291 12 3/25/2002 3/25/2003
Elliott Laboratories Biconical Antenna, 30-300 MHz DM-105-T1 382 12 9/5/2002 9/5/2003
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 786 12 3/2/2002 3/2/2003
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787 12 12/4/2002 12/4/2003
Hewlett Packard Microwave EMI test system (SA40, 9Hz - 40GHz), system 2 84125C 1410 12 4/2/2002 4/2/2003
Hewlett Packard Microwave Preamplifier 0.5-26.5GHz 83017A 1257 12 10/7/2002 10/7/2003
Hewlett Packard RF Preamplifier, 100 kHz - 1.3 GHz 8447D 999 12 4/24/2002 4/24/2003
Radiated Emissions, 1 - 40GHz, 17-Dec-02

Engineer: Chris

Manufacturer Description Model # Assett # Calinterval Last Calibrated Cal Due
Hewlett Packard Microwave EMI test system (SA40, 9Hz - 40GHz), system 2 84125C 1410 12 4/2/2002 4/2/2003
Hewlett Packard Spectrum Analyzer, 26GHz 8563E F1202LB 12 9/27/2002 9/27/2003
Conducted and Radiated Emissions, 18-Dec-02

Engineer: Jmartinez

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 487 12 4/22/2002 4/22/2003
Hewlett Packard High Pass filter, 3.5GHz P/N 84300-80038 1157 12 3/1/2002 3/1/2003
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 12 1/15/2002 1/15/2003
Hewlett Packard Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319 12 11/19/2002 11/19/2003
Hewlett Packard Spectrum Analyzer 9kHz - 40 GHz 8564E (84125C) 1393 12 2/21/2002 2/21/2003
Conducted and Radiated Emissions, 19-Dec-02

Engineer: Chris

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 786 12 3/2/2002 3/2/2003
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 780 12 2/11/2002 2/11/2003
Hewlett Packard High Pass filter, 3.5GHz P/N 84300-80038 1157 12 3/1/2002 3/1/2003
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 263 12 8/14/2002 8/14/2003
Hewlett Packard Spectrum Analyzer, 26GHz 8563E F1202LB 12 9/27/2002 9/27/2003

lofl



Elliott Laboratories, Inc. --

EMC Department

Test Report
Report Date: November 20, 2002

EXHIBIT 2: Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND
MEASUREMENT DATA

T49605 75 Pages

File: R49432

Exhibit Page 2 of 11



@EHI()‘[‘[ EMC Test Data

Client; Broadcom Job Number; J49585
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Proj Eng: David Bare
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Model
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EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Emissions Spec: FCC Part 15 B, C & E, RSS-210
Immunity Spec: N/A

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class:
Environment;

EUT INFORMATION

General Description
The EUT is a 802.11a/g/b mini PC card which is designed for wireless internet access for the laptop. Normally, the EUT would
be table-top during operation. The EUT was treated as table-top equipment during testing to simulate the end user

environment.
Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Broadcom BCM94309MP Mini PCI Transceiver

The EUT uses the antenna an antenna integral to the laptop with a gain of 5.6 dBi in the 5150 - 5350 MHz band and 1.45 dBi in

the 2400 - 2483.5 MHz band.

The antenna connector used is non-standard antenna (Hirose U.FL series) to meet the requirements of FCC Part 15.203 and

RSS-210

Antenna

EUT Enclosure

The EUT does not have an enclosure as it is intended to be installed in a Dell alptop computer.

Modification History

Mod. #

Test

Date

Modification

T-Log: T49605.xls, Rev 0.1

EUT Descrip
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EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Emissions Spec: FCC Part 15 B, C & E, RSS-210
Immunity Spec: N/A

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class:
Environment;

T-Log: T49605.xls, Rev 0.1

EUT Descrip
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Client; Broadcom
Model: BCM94309MP

EMC Test Data

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Emissions Spec: FCC Part 15 B, C & E, RSS-210

Immunity Spec: N/A

Class:
Environment;

Test Configuration #1

Local Support Equipment

Manufacturer Model Description Serial Number FCCID
Dell Inspiron 600M Laptop 9T447X01 LNQTAI-36176-M5-E
US Robotics Pilot 1000 PDA 6.0482E+11 MQ90001
HP Thinkjet 2225C Printer 2714540166 DS16XU2225
Interface Cabling and Ports
Cable(s)
Port Connected To Description Shielded or Unshielded Length(m)
Laptop serial Palm Multiconductor Shieleded 15
Laptop Parallel Printer Multiconductor Shieleded 15
Laptop Adapter AC Mains Two conductor Unshielded 15

The radio was transmitting at full power on the specified channels with a 100 % duty cycle and at a data rates from 1 to 54
Mb/s. The channels were selected since they are at the top, near the center and at the bottom of the allocated bands. The
radio uses 8-chip complementary code keying (CCK), 11-chip differential quadrature phase shift keying (DQPSK) modulation
for 802.11b operation and Orthogonal Frequency Division Multiplexing (OFDM) for 802.11a and 802.11q operation.

EUT Operation During Emissions Testing (Radio)

T-Log: T49605.xls, Rev 0.1

Test Configuration #1

Page 4 of 71



ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Conducted & Radiated Emissions

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 12/19/2002 Config. Used: 1
Test Engineer: Chris Byleckie Config Change:
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

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

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 11.5°C
Rel. Humidity: 52%

Summary of Results

Run # Test Performed Limit Result Margin
RE, 30 - 24620 MHz - Spurious| FCC Part 15.209 /
1 Emissions 15.247( ¢) Pass -3.5dB @ 2390 MHz

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

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

T49605.xls RE 802.11b Radio 19-Dec-02 Page 5 of 71



ZElliott EMC Test Data

Client: Broadcom Job Number; J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare
Contact; David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Bandedge Plots (1Mb/s)
ATTEM ZBdE AMKR 45 23dEB ATTEM ZB&dE aMER 1. BYdE
REL 9. 7dBEm l@dB- 25 . Z5MH= EL 39.7dBm 18d B~ Z25. 92MH=z
T m*'w?rr-—f"-u
N N a
AMECR
- B e
I ' ‘f’J
M ﬁwllﬂvﬂj
ti,MW W"ﬁf
od ™|
CENTER Z2.3259E@0GCHz SPAN E@. BEMHz € CEMTER 2. 39588GHz SPAM S@. BarHz  t
#REW 1.BMHz  #%UEW 1. @MHz SWF 58.8ms - #REW L.@MHz  #UBW 1@Hz SWP 139. Bsec
ATTEMN ZW@dE AMEKE 5@, BEd B
ATTEN ZGEdE aMKRE 44 833dB FL 9.7dBm 18d B~ —24 . BaMH=
FL 9.7dBm 18d B~ —18.58MH=
[l T ﬁ..,..l..
/ N 7 T
J \ . "
. = i i
~ WY b,
J“iwm. ."‘\,_‘_ W '\‘\WA .
A )
CEMTER 2. 47175GH=z SPAM 58. BaMH=z
CEMTER Z.47175GH=z SPAM 5B8. BEMH=z E *REW 1.B8MHz *¥UEW 18H=z SHP 19. Bsec
¥REW 1. @rMH=z #UEBW 1.B8MH=z SWP 58. Bms -
Fundamental Field Strength Measurements used for bandedge field strenegth calculations
Frequency| Level Pol 15.209 / 15.407 Detector | Azimuth Height |Comments
MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters
2412.000 105.7] V - - Pk - - RBW = VBW =1 MHz
2412.000] 102.2| V - - Avg - - RBW = 1MHz, VBW = 10Hz
2462.000 1026 V - - Pk - - RBW = VBW =1 MHz
2462.000 979 V - - Avg - - RBW = 1MHz, VBW = 10Hz

T49605.xls RE 802.11b Radio 19-Dec-02 Page 6 of 71
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number; J49585

T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Band Edge Field Strength Calculations (1 Mb/s)
Frequency| Level Pol 15.209 / 15.407 Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

2390.0 60.4] v 74.0 -13.6 Pk - Note 1

2390.0 505 v 54.0 -3.5 Avg Note 1

2483.5 578| v 74.0 -16.2 Pk Note 2

2483.5 479 v 54.0 -6.1 Avg Note 2

EUT operating on the lowest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the

1a

LOG REF 18.8 dBm

18129186 DEC 28, 2BE2
&

ACTY DET: PERK

MEAS DET:

PEAK OF AVE

MKRa -24.73 WHz
-49.53 dB

dB/
ATH
20 dB)

VA GB)
50 FC
CORR

CENTER 2.390888 GHz
L #IF BW 1.8 MHz

#8YG BH 1 MHz

SPAN 84.88 WHz

EWP 28.8 mzec

10130235 DEC 28,
&

LOG REF 16.8 dEw
16 -

2802

Note 1:  |relative measurements in plots (45.3 dBc for peak and 51.7dBc for average) applied to the highest peak and average
field strength measurements of the fundamental siganl level.
EUT operating on highest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the relative

Note 2:  |measurements in plots (44.8 dBc for peak and 50.0dBc for average) applied to the highest peak and average field
strength measurements of the fundamental siganl level.

Bandedge Plots (11Mb/s)

ACTY DET: PEAK
MEAS DET: PEAK BP AVE

MERa -24.78 MHz
-5B. 36 dB

dB/
ATH
28 dB)

VA B
SC FC
CORR)

CEWTER 2.39088 GH
RL #IF BW 1.8 M

z

Hz  #AVE BW 18 Hz

SPAN 84.88 fHz
SWP 25.2 seo

T49605.x

S

RE 802.11b Radio 19-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number; J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact; David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Bandedge Plots (11Mb/s)
18:22:51 DEC 28, 2882 18327437 DEC 2@, Z2@AZ
# &
ACTY DET: PEAK ACTY DET: PEAK
MEAS DET: PEAK OF AVE MEAS DET: PEAK QF AVGE
MERs =18.98 MHz MKRa 24.15 MHz
48,44 4B -4%.66 dBE
LOG REF 1.8 dEn LOG REF 18.8 dBm
i@ . - . . . . - . 16 - -

CEMTER 2.48358 GHz SFAN 84.08 MHz : : : : : : : :
L #IF BW 1.8 MHz  #AUG EW 1 MHz SWF 28.8 msec CENTER 2.48858 GHz SFAN 84,80 MAz
RL  #IF BW 1.8 MHz  #AVG EW 18 Hz SWF 2E.2  sec

Fundamental Field Strength Measurements used for bandedge field strenegth calculations

Frequency| Level Pol 15.209 / 15.407 Detector | Azimuth Height |Comments
MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

2412.000) 108.1] V - - Pk - - RBW = VBW =1 MHz
2412.000 984 V - - Avg - - RBW = 1MHz, VBW = 10Hz
2462.000) 106.6] V - - Pk - - RBW = VBW =1 MHz
2462.000 9.7 Vv - - Avg - - RBW = 1MHz, VBW = 10Hz

Band Edge Field Strength Calculations (11 Mb/s)
Frequency| Level Pol 15.209 / 15.407 Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

2390.0 58.6] v 74.0 -15.4 Pk - - Note 1
2390.0 475 v 54.0 -6.5 Avg - - Note 1
2483.5 582 v 74.0 -15.8 Pk - - Note 2
2483.5 490 v 54.0 -5.0 Avg - - Note 2

EUT operating on the lowest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the
Note 1:  |relative measurements in plots (49.5 dBc for peak and 50.9 dBc for average) applied to the highest peak and
average field strength measurements of the fundamental siganl level.

EUT operating on highest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the relative
Note 2:  |measurements in plots (48.4 dBc for peak and 48.7 dBc for average) applied to the highest peak and average field
strength measurements of the fundamental siganl level.

T49605.xls RE 802.11b Radio 19-Dec-02 Page 8 of 71



ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #la: Radiated Spurious Emissions, 30-25000 MHz. Low Channel @ 2412 MHz
Rate = 1Mb/s, Power=35

LO PK 43dB Bandedge 61.5 Pk
Avg 48dB 53.4 Avg
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters
2412.00 1045 v - - Pk 20 1.7
2412.00 1014 v - Avg 20 1.7
2412.00 104.8| h - Pk 330 1.6
2412.00 1009 h - - Avg 330 1.6
4824.00 478 v 74.0 -26.2 Pk 350 1.1
4824.00 372 v 54.0 -16.8 Avg 350 1.1
12060.00 58.3| v 74.0 -15.7 Pk 350 1.1
12060.00 449 v 54.0 9.1 Avg 350 1.1
14472.00 570 v 74.0 -17.0 Pk 350 11
14472.00 453| v 54.0 -8.7 Avg 350 1.1
4824.00 485 h 74.0 -25.5 Pk 130 1.2
4824.00 36.1] h 54.0 -17.9 Avg 130 1.2
12060.00 56.3| h 74.0 -17.7 Pk 130 1.2
12060.00 441 h 54.0 -9.9 Avg 130 1.2
14472.00 56.1 h 74.0 -17.9 Pk 130 1.2
14472.00 439 h 54.0 -10.1 Avg 130 1.2
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
T49605.xls RE 802.11b Radio 19-Dec-02
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EMC Test Data

Client: Broadcom

Model: BCM94309MP

Contact; David Moldy

T

Job Number: J49585
Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #1b: Radiated Spurious Emissions, 30-25000 MHz. Center Channel @ 2437 MHz
H V
Fundamental emission level @ 3m in 100kHz RBW:
Limit for emissions outside of restricted bands: -20 dBuV/m
Frequency| Level Pol 15.209/ 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |PkIQP/Avg| degrees meters
4874.00 496| v 74.0 -24.4 Pk
4874.00 361 v 54.0 -17.9 Avg
7311.00 538] v 74.0 -20.2 Pk
7311.00 39.0[ v 54.0 -15.0 Avg
12185.00 549] v 74.0 -19.1 Pk
12185.00 448 v 54.0 9.2 Avg
4874.00 48.1] h 74.0 -25.9 Pk
4874.00 357 h 54.0 -18.3 Avg
7311.00 519] h 74.0 -22.1 Pk
7311.00 388/ h 54.0 -15.2 Avg
12185.00 5471 h 74.0 -19.3 Pk
12185.00 433] h 54.0 -10.7 Avg

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note 1. the level of the fundamental.
Note 2:
T49605.xls RE 802.11b Radio 19-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #1c: Radiated Spurious Emissions, 30-25000 MHz. High Channel @ 2462 MHz
Rate = IMb/s, Power=35

Hi PK 43dB Bandedge 62.2 Pk
Avg 48dB 53.9 Avg
Frequency| Level Pol 15.209/ 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |PkIQP/Avg| degrees meters
2462.00( 1029 v - - Pk 60 1.8
2462.00 99.9| v - Avg 60 1.8
2462.00f 105.2| h - Pk 330 1.9
2462.00] 1019 h - - Avg 330 1.9
4924.00 485 v 74.0 -25.5 Pk 0 1.1
4924.00 373 v 54.0 -16.7 Avg 0 11
4924.00 482 h 74.0 -25.8 Pk 200 1.1
4924.00 36.3] h 54.0 -17.7 Avg 200 1.1
7386.00 529 v 74.0 -21.1 Pk
7386.00 39.8| v 54.0 -14.2 Avg
7386.00 525 h 74.0 -21.5 Pk
7386.00 38,6/ h 54.0 -15.4 Avg
12310.00 565 v 74.0 -17.5 Pk
12310.00 455| v 54.0 -8.5 Avg
12310.00 549 h 74.0 -19.1 Pk
12310.00 445| h 54.0 -9.5 Avg
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
T49605.xls RE 802.11b Radio 19-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Conducted & Radiated Emissions

Test Specifics
Objective: The objective of this test session is to perform engineering evaluation testing of the EUT with respect to
the specification listed above.

Date of Test: 12/18/2002 Config. Used: 1
Test Engineer: jmartinez Config Change:
Test Location: SVOATS #3 EUT Voltage: 120V/60Hz

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

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT’s antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All
measurements are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 12°C
Rel. Humidity: 44%

Summary of Results

Run # Test Performed Limit Result Comment
RE, 30 - 24620 MHz - FCC Part 15.209 /
! Spurious Emissions 15.247( ¢) Pass | -0.40B @ 2390 MHz
2 6dB Bandwidth 15.247(a) Pass > 16 MHz
3 Output Power 15.247(b) Pass |19.8dBm @ 2437 MHz
4 Power Spectral Density (PSD) 15.247(d) Pass [-11.7 dBm @ 2437 MHz
CE, 30 - 24620 MHz - FCC Part 15.209 /
S Spurious Emissions 15.247( ¢) Pass > 20 dBc

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

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

T49605.xls CE 802.119g 54 Mbs 18-Dec-02 Page 12 of 71
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

T

Job Number: J49585
Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #la: Radiated Spurious Emissions, 30-24120 MHz. Low Channel @ 2412 MHz
Frequency| Level Pol 15.209/ 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees meters
4824.000 466 v 74.0 -27.4 Pk 135 12
4824.000 328 v 54.0 -21.2 Avg 135 1.2
7236.000 513 v 74.0 -22.7 Pk 135 15
7236.000 389] v 54.0 -15.1 Avg 135 15
4824.000 465 h 74.0 -271.5 Pk 130 1.0
4824.000 341 h 54.0 -19.9 Avg 130 1.0

Note 1.

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

the level of the fundamental.

Run #1b: Radiated Spurious Emissions, 30-24370 MHz. Center Channel @ 2437 MHz

Frequency| Level Pol 15.209/ 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees meters
4874.000 465 v 74.0 -271.5 Pk 95 18
4874.000 340 v 54.0 -20.0 Avg 95 18
7311.000 517 v 74.0 -22.3 Pk 330 15
7311.000 39.2] v 54.0 -14.8 Avg 330 15
4874.000 464 h 74.0 -27.6 Pk 190 12
4874.000 341 h 54.0 -19.9 Avg 190 1.2

Note 1.

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
the level of the fundamental.

Run #1c: Radiated Spurious Emissions, 30-24620 MHz. High Channel @ 2462 MHz

Frequency| Level Pol 15.209/ 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees meters
4924.000 46.4( v 74.0 -27.6 Pk 330 1.8
4924.000 348| v 54.0 -19.2 Avg 330 1.8
7386.000 518 v 74.0 -22.2 Pk 135 1.6
7386.000 39.7| v 54.0 -14.3 Avg 135 1.6
4924.000 473 h 74.0 -26.7 Pk 30 15
4924.000 346/ h 54.0 -19.4 Avg 30 15
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
T49605.xls CE 802.11g 54 Mbs 18-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Bandedge Plots
13189159 DEC 28, 2082 417.8:89:87 OEC 2@, 26882
: ACTY DET: PEAK
ACTY DET: PERK
. MEAS DET: PEAK BP AVG
MEAS DE;};REE%“?QQHEEZ MERa -28.73 MHz
-37.45 dE -48.34 dB
L0G REF 16.8 dBm Ld6 REF 1@8.8 dEm
16 - - - - - - o ig - -
dB/ : : : : : : : -
ATH

28 dB|

CENTER 2.33000 GHz SPAN 84.20 MHz T EEE——— Ty
CENTER 2.53808 BHz SFAN 84.00 MHz
L #1F B 1.0 MHz  BAVE BH 1 HHz SWP 2610 nsec T 2 e wavs U 1d 4 FAn B2.00 M

ésms:as DEC 28, 2882 /317-3=95131 DEC 28, 28@2

ACTY DET: PEAK
ACTY DET: PERK MEAS DET: PEAK OP AVG

MERS DET: PERK GF AVE
WKRa 26.33 MHz HKRa EEBEEZMEE
-38.67 dB '

L0G REF 18.8 dBn

LOG REF i@.8 dBn
: Big

Vi 5B
50 FC
CORR
- - - - CENTER 2.4835@8 GHz SPAN £4.88 WHz
CENTER 2.48358 GHz SPAN 84.00 NMHz
RT HIF BU 1.8 MHz  #AYE BH 1 MHz SHP 28.0 msec RL#IF BN 1.8 1Hz  #AVE B4 10 Hz P Z5.Z sse

Fundamental Field Strength Measurements used for bandedge field strenegth calculations

Frequency| Level Pol 15.209/ 15.407 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees meters
2412.000) 106.4| V - - Pk - - RBW = VBW = 1 MHz
2412.000 939] V - Avg - - RBW = 1MHz, VBW = 10Hz
2462.000) 104.4| V - Pk - - RBW = VBW = 1 MHz
2462.000 933 V - Avg - - RBW = 1MHz, VBW = 10Hz
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number; J49585
T-Log Number: T49605

Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #1d: Band Edge Field Strength Calculations
Frequency| Level Pol 15.209 / 15.407 Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

2390.0 68.9] v 74.0 -5.1 Pk - Note 1

2390.0 536] v 54.0 -0.4 Avg Note 1

2483.5 65.7] v 74.0 -8.3 Pk Note 2

2483.5 526] v 54.0 -1.4 Avg Note 2

EUT operating on the lowest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the

Note 1:  |relative measurements in plots (37.5 dBc for peak and 40.3 dBc for average) applied to the highest peak and
average field strength measurements of the fundamental signal level.
EUT operating on the lowest channel available in the 2.4 - 2.4835 GHz band. Signal level calculated using the

Note 2:  |relative measurements in plots (38.7 dBc for peak and 40.7 dBc for average) applied to the highest peak and
average field strength measurements of the fundamental signal level.

T49605.xls CE 802.11g 54 Mbs 18-Dec-02
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%Elliott

EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

CEMTER 2. 41Z208GH=
¥REBEW 18@kHz ¥UBW 1@BkH=z

99%

ATTEN ZB@dE

FL 18. 8dEBEm 16d B

SPAM EB@. BEMH=z E
SWP 5@, Bms -

aMER —Z. BadEB
1. BE7MH=z

.“’PT

/

)
{

et

CEMTER 2. 41Z288GH=z
*¥REMN l1BBkH=z ¥UBM 180kH=z

SPAMN S@. aaMHz  E
SWF S@. Bms

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #2: Signal Bandwidth
Resolution
0,
Channel Frequency Bandwidth 6dB BW | 26dB BW | 99% BW
(MHz) (kHz) (MHz) (MHz) (MHz)
Low 2412 100 16.8 19.3 16.7
Mid 2437 100 16.9 19.1 16.7
High 2462 100 16.7 18.8 16.6
6-dB 26-dB
ATTEN ZBdE aMKR —1. 23dB ATTEN Z@dB aMKR —1. BEdE
FEL 18. BdEBm 16d B~ 15. B3MH= FEL 18. BdEBm 16d B~ 19, 33MH=
f-...‘,."' ey ¥kt .».f.'-"lr ll.-...,. g ¥ihy ..-...-\ "
/ \ ] \
P it e AT o,
l K P K

CEMTER 2. 41Z208GH=
¥REBEW 18@kHz ¥UBW 1@BkH=z

SPAM EB@. BEMH=z E
SWP 5@, Bms
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%Elliott

EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
6-dB 26-dB

ATTEM 3B8dB sMKR 1. 1BdE ATTEM 28dB aMKR —1. LEdEBE
RL Z8. 8dBm 1@d B~ 16. 92MH=z EL Z@. 8@d Bm 18d B~ 19. B8MH=z

il k] r i 1[

+ ¢

) a / \

J o Jd? TR
s gt it  Ap P,
] My ™~ "o

LA Y

CEMTER 2. 43708GHz

SPAMN S@. BarMHz E
#¥REW 188kH=z #¥UBW 188kH= -

SWF 58 Bm=

99%

AMER 17dB
16. E¥MH=

ATTEM 3@dE

RL Z@. 8d Bm 18d B~

|

/ \

/ "

o W

SPAM 58, BEMH=z
SWF 5@, Ums

CEMTER 2. 4270EGH=
#¥REW 18@kH=z #¥UBW 18HAkH=z

CENTER Z.4370BGH=z

SPAM S6@. BEMHz  E
¥REW l8B8kHz *¥UBW 18B8kH=z -

SkHP 5. Bm=

E
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CE 802.119g 54 Mbs 18-Dec-02

Page 17 of 71



ZElliott EMC Test Data

Client: Broadcom Job Number; J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare

Contact; David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
6-dB 26-dB
ATTEN 3@dB aMKR 3. 17dB ATTEN 38dB AMKR — . B3dB
RL =8 BcdBm 1@dB- 16. B¥MH= RL 2@ @dEm 18dEs 18 7SHHz

e i

4

o o g

CENTER 2. 46ZAAGHz SPAMN 5@. BEMHz

‘ CENTER Z.462B8GHz SPAN 5@, BAMHz
¥REW 1@AKkHz #¥UBW 1BAkHz SWF 58. Bms ¥REW LBBkHzZ $UBW 18@kH=z SWP 5@ Bms
99%
ATTEM Z@dEBE aMKRE — . 84dB
RL Z26@. AdBm lE@d B~ 1E. 58MH=

™ T r‘rl'!.'T
H \

-

CEMTER 2. 4BZBBGH= SPAM E@. BEMH=z  E
#REW 188kH=z #¥UBW 188kH=z SWF S@. Bms
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ZFElliott EMC Test Data
Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #3: Output Power
Channel| Frequency (MHz) Output Power Graph reference #
Low 2412 19.4 none
2417 19.8 none
Mid 2437 19.8 none
2457 19.7 none
High 2462 19.5 none
Note 1:  |Measured using peak power meter
Note 2:  |Meaximun ERP is 19.8+1.45 = 21.25 dBm.
Run #3: Power Spectral Density
P.S.D. dBm (averaged
Channel| Frequency (MHz) | Res BW |over 1 second in a 3kHz| Graph reference #
bandwidth)
Low 2412 3 kHz -12.1 dBm See below
Mid 2437 3 kHz -11.7 dBm See below
High 2462 3 kHz -12.1 dBm See helow
ATTEMN Z2B8dE MKR —-1z. 88dBm ATTEMN 3B8dB MKR —11.67dBm
FL Z6. BdBm 18 B~ 2. 41E7237GHz RL_Z8. BdBm 18d B~ 2. 4328245GHz
ANV P N W L i I O i LM it o s e WO
CENTER 2. 43201H8BGH= SPAM 386 . Bk Hz E
CEMTER Z.41B83EB7GH= SFPAM 306 . BkH=z E ¥REW 3. BkHz #UBW 3. BkHz #SWP lBBsec
#REW 3. BkHz #UEMW 3. B8kHz #5SWP l1BBsec -
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Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #3: Power Spectral Density Cont’
ATTEM 3B8dE MEKR —-12. EYdBEm
RL Z28. 8dBm 18d B~ 2. 4578258 GH=
- W,\_N\NW‘—K\-\,MHV_,WW i
CEMTER Z.457B15BGH= SPAM 288 . akHz E
#¥REW 3. BkH=z #¥UBW 3. BkH= #¥SWFP 1B@=eac -
Run #5: Out of Band Low
ATTEM ZBdE MEKR 8. EBdBEm
FL 18. 8dBm 18d B~ 2. 36GH=
T o s o T ubpartine e
START Z@MH=z STORP Z25. BAGH=z E
#¥REW 1. BMH=z #¥UBW 1. B@MH= ShF S@Ems -
Middle High Channel
ATTEMN Z2B8dE MKR 7. EB7dEm ATTEM Z2B8dE MKR 9. E7dBm
FL Z8. Bd Bm 18d B~ 2. 44GH= FL Z8. @dBm 1@dB~ 2. 4H8GH=
PR VYO SRR PR QT L | i [P Y R NP P
START Z@MH= STOFP Z5. BAGH=z E START 2BMHz STOP Z25. BAGH=z E
#REW 1. 8MH=z #UEBW 1.8MH=z SWP S88ms - #REW 1. BMHz #UBW 1. B8MHz SWF S88ms -

T49605.xls
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number; T49605
Proj Eng: David Bare
Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Conducted & Radiated Emissions

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 12/17/2002 Config. Used: 1
Test Engineer: Chris Byleckie Config Change:
Test Location: Chamber #2 EUT Voltage: 120V/60Hz

General Test Configuration
When measuring the conducted emissions from the EUT’s antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All
measurements are corrected to allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 24°C
Rel. Humidity: 80%

Summary of Results

Run # Test Performed Limit Result Comments
1 Output Power 15.407(a) (1), (2) Pass 21.8dBm
2 Power Spectral Density (PSD) 15.407(a) (1), (2) Pass -0.2 dBm/MHz
3 26 dB Bandwidth 15.407 Pass > 20 MHz
3 20 dB Bandwidth RSS 210 Pass > 20 MHz
. Peak to average
4 Peak Excursion Envelope 15.407(a) (6) Pass excursion < 13dB
Antenna Conducted - Out of All emissions below the
> Band Spurious 15.407(b) Pass -27dBm/MHz limit
Radiated - Out of Band All emissions below the
6 Spurious 15.407(0) Pass 15.209 limit

T49605.xls CE 802.11a Radio 17-Dec-02 Page 21 of 71



ZElliott EMC Test Data

Client; Broadcom Job Number: J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

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

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

Run #la: Output Power Data Rate 54Mb/s
The minimum VBW required for power measurements using a spectrum analyzer is 1/T, where T is the pulse transmission rate.

Pulse Transmission Rate: 4.0 uS
Minimum VBW: 250 kHz
VBW Used:; 300 kHz
Antenna Gain: 5.6 dBi
Channel | Frequency (MHz) O“t‘(’é‘;;‘;""er Limit (dBm) (note 3) Comments
36 5180 15.0 17.0 Note 2, 4
52 5260 215 24.0 Note 2 (15.8 dBm avg)
64 5320 21.8 24.0 Note 2
Note 1: Measured using spectrum analyzer's power measurement function (RBW = 1MHz, VBW =300kHz)
Note 2: Measured using a Rohde & Schwartz Power Meter with a peak power sensor
Note 3: RSS 210 limit is 23dBm in the 5.15 to 5.25 GHz band, 6dB higher than the FCC limit. This limit is based on the
' emission bandwidth and operating frequency.
Note 4: Used a 3dB pad. Clients software did not have enough control to set the Pout for both data rates

T49605.xls CE 802.11a Radio 17-Dec-02 Page 22 of 71



ZElliott EMC Test Data

Client; Broadcom Job Number: J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #1b: Output Power Data Rate 6Mb/s
The minimum VBW required for power measurements using a spectrum analyzer is 1/T, where T is the pulse transmission rate.

Pulse Transmission Rate: 4.0 uS
Minimum VBW: 250 kHz
VBW Used: 300 kHz
Antenna Gain: 5.6 dBi
Channel| Frequency (MHz) Out;();;r:c;wer Limit (dBm) (note 3) Comments
36 5180 15.9 17.0 Note 2,4
52 5260 21.9 24.0 Note 2
64 5320 22.0 24.0 Note 2
Note 1. Measured using spectrum analyzer's power measurement function (RBW = 1MHz, VBW =300kHz)
Note 2; Measured using a Rhode & Schwarz Power Meter with a peak power sensor
Note 3: RSS 210 limit is 23dBm in the 5.15 to 5.25 GHz band, 6dB higher than the FCC limit. This limit is based on the
o o emission bandwidth and operating frequency.
Note 4: Used a 3dB pad. Clients software did not have enough control to set the Pout for both data rates
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%Elliott

EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #2: Bandwdith Power Spectral Density Data Rate 54Mb/s

Antenna Gain: 5.6 dBi
Power Spectral Density (dBm/MHz)
Channel | Frequency (MHz) Peak PSD’ Peak PSD’
Measured| Limit |Calculated RSS210 Graph Reference
check

36 5180 -18.8 4.0 T49605/204
52 5260 -10.3 11.0 T49605/205
64 5320 -10.4 11.0 T49605/206

Note 1:

RBW = Resolution bandwidth used on the spectrum analyzer to measure the signal bandwidth. This is at least 1% of

the 26dB emission bandwidth

Note 2:

Average PSD is calculated for RSS210 and is the equal to the output power divided by the emissions 99% power
bandwidth. The Peak PSD was measured using RBW = 1MHz, VBW >=3MHz, video averaging ON as the EUT was
continuously transmitting. There was no need to time gate the analyzer or use other techniques as the EUT was

continuously transmitting.

T49605.xls
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Plots Showing Power Spectral Density (RBW = 1MHz, VBW = 3 MHz, video averaging ON)

¥ATTEM zZB8dEB LAUG 186 MER —13. 7SdBm
FL 2. BdBm SdB~ 5.18387GH=
T4968E ~ [Z2B04

]
R

CEMTER 5. 1808BAGH=z SFAM Z8. BEMH=z
¥REI 1. 8MH=z ¥UEIM 3. 8MH=z SHMP 58, Bms

ATTEM 1AdE LALG 186A AR —18. 23dEB
FL =.@dEm SdB~- —55.85MH=
T496805 ~ 285

]
-

CEMTER 5. ZEBBEAGH= SPARM Z8. BEMH=z
¥RFBMW 1.8rMH=z ¥UEBKW 3. AMH=z SKWF 58. Ams
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

ATTEM zZ&dEB LAUG 186 MER —18. 42d Bm
FEL 1=2. 8dBm SdB~ 5.32547GH=
T49EH8E ~ |[ZBE

]
R

CEMTER 5. 32Z088GH=z SFAM Z8. BEMH=z
¥REI 1. 8MH=z ¥UEIM 3. 8MH=z SHMP 58, Bms
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #2: Bandwdith Power Spectral Density Data Rate 6Mb/s

Antenna Gain: 5.6 dBi
Power Spectral Density (dBm/MHz)
Channel | Frequency (MHz) Peak PSD’ Peak PSD?
Measured| Limit |Calculated RSS210 Graph Reference
check

36 5180 -5.2 4.0 T49605/201
52 5260 2.7 11.0 T49605/202
64 5320 -0.2 11.0 T49605/203

RBW = Resolution bandwidth used on the spectrum analyzer to measure the signal bandwidth. This is at least 1% of

Note 1. the 26dB emission bandwidth

Average PSD is calculated for RSS210 and is the equal to the output power divided by the emissions 99% power
bandwidth. The Peak PSD was measured using RBW = 1MHz, VBW >=3MHz, video averaging ON as the EUT was
continuously transmitting. There was no need to time gate the analyzer or use other techniques as the EUT was
continuously transmitting.

Note 2:

¥ATTEM ZHBdE VAWLG 1668 MER —-5.1FdBEm
FL 2. E@dEm SEdB.~ 5. 18EEYGH=
T429605 ~ 261

]
=

CEMTER 5. 1308HAGH= SPAM Z6B. 88rMH=z
¥REMW 1.8MH=z ¥UEI 3. 8MH=z SHMP 58, Bms
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

ATTEM 1@AdE VAWLG 1668 afMkR -2, BEYdEB
FL 3. B@dBm SEdB.~ 18. 17MH=
49E0E ~ |Z2B2

]
=

CEMTER 5. Z60HHAGH= SPAM Z6B. 88rMH=z
¥REMW 1.8MH=z ¥UEI 3. 8MH=z SHMP 58, Bms

ATTEM ZBdE LALG 1686 MER —. 17 dBEm
FL 1=2. 8dEm SdB -~ 5. 3ZB38GH:=
T49E0S ~ Z2@3

]
=

CEMTER 5. 3Z200HEGH= SPAM Z6B. 88rMH=z
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 58, Bms
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EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #3: Signal Bandwidth Data Rate 6MB
Channel| Frequency (MHz) gzigwﬁ 26 B Sli&ﬂzandwmth Bai?j\(:/chj;w(]lr\]/lﬂz) Graph reference #
36 5180 300 kHz 19.2 18.2 T49605/301
52 5260 300 kHz 26.7 18.3 T49605/302
64 5320 300 kHz 30 18.3 T49605/303

Plots Showing Signal Bandwidth

aMiKE — . B88dB
19. 17MH=
T495685 »~ 261

¥ATTEM ZB@dE

FL 2. BdEm EdB .~

CEMTER 5. 13088 GH=

¥FEEMW ZE8kH=z ¥UEI ZBBkH=z SHMP 50.

SPAM S58. BarHz

Bm=
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EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z@dB AMER — . 4Z2dB
RL 2. AdBm SdE .~ Z26. BYMHz
49605 - FEAZ
F
CEMTER 5. ZEQBEAGH= SPAM 5B . BEMH=
*¥REWW Z208kH= *¥UEBKW ZEEkH= SHP 58, Bms
¥ATTEM ZB8dEB aMERE — B2dEB
FL 2. BdEBEm SdE.~ 2@, BAMHz
T49EEAS »~ Z2E3
*

CEMTER S5.3Z08BGH=z
¥UEI ZBBkH=z

¥FEEMW ZE8kH=z

SPAM S58. BarHz
SHMP 58. Bms
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EMC Test Data

Client; Broadcom

Model: BCM94309MP

Contact: David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #3: Signal Bandwidth Data Rate 54MB
Resolution| 26 dB Signal Bandwidth 20 dB Signal
Channel | Frequency (MHz) Bandwidth (MH2) Bandwidth (MHz) Graph reference #
36 5180 300 kHz 19.0 18 T49605/304
52 5260 300 kHz 25.3 18.4 T49605/305
64 5320 300 kHz 28.2 18 T49605/306
¥ATTEM Z@AdE aAMKE — . 17dB
RFL 2. BdEm EdB.- 19, 8@MH=z
T49585 ~ 24
R

CEMTER 5. 13088 GH=
¥FEEMW ZE8kH=z

¥UEI ZBBkH=z

SPAM S58. BarHz

SHMP 58. Bms
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ZFElliott EMC Test Data
Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number; T49605

Proj Eng: David Bare
Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZH@AdE AMKE — . 34dB
FL Z2.8dBm EdB.~ Z5. Z5EMH=z
495605 - | ZE5
*
R
CEMTER 5. ZEEEBAGHZ SPAM S8, BEMH=z
¥REI ZEAkKH=z *¥UEBLM ZEERH= SHF 58, Bm=
¥ATTEM Z@AdE AMKE — BYdB
RL 2. 8dEm EdB.- Z8. 1¥MH=z
EAS ~ 2B
#
F
CEMTER 5. 2ZE8EEGH=Z SPAM 5@, BAMH=z
¥FEEBM ZEEAkH=z ¥UEBL ZEBkH=z SHMF 5@, Bms

T49605.xls
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%Elliott

EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #4: Peak Excursion Measurement Data Rate 54 MBp/s

Plots Showing Peak Excursion

Trace A: RBW = VBW = 1MHz
Trace B: RBW =1 MHz, VBW = 30kHz

Peak Excursion = 4.66 dB.

¥ATTEM ZQ@AdE

FL 12. BdEm 1AdE~-

CEMTER 5. 1808BAGH=z
¥REI 1. 8MH=z ¥LEIM 2Bk H=z

AMER 4. BEBdB
HH=
T49605 ~ 4B@1

SFAM Z8. BEMH=z
SHMP 58, Bms

T49605.xls
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Peak Excursion = 5.34 dB.
ATTEM Z@dEBE AR 4. 232dEB
RFL 132 AdBm 18d B HAHz
b

R

CEMTER 5. ZEEEBAGHZ SPAM ZE6. BEMH=z
¥RELM 1. AMH=z ¥LUEBLM ZEAkH=z SHF 58, Bm=

Peak Excursion = 5.17 dB.

ATTEMN ZBAdE aM R 5. 17dB
RL 1&. BdEm 18d B~ HH=
=
R
CEMTER 5. 2ZOEBEGCH=z SPAM Z@. BEMH=z
¥RFEBMW 1.8IMH= *¥UBW 2AKkH=z SWF 58, Bms
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #4: Peak Excursion Measurement Data Rate 6 MBp/s
Plots Showing Peak Excursion
Trace A: RBW = VBW = 1MHz
Trace B: RBW =1 MHz, VBW = 30kHz

13:28:37 DEC 28. Z28A@Z2
-y

ACTY DET: FPEAK
MEAS DET: PEAK BP aAVWG

Lo REF 168.8 dEm

v Yel--ooooos G [P G [P G e G e G
8C FC : : : : : : : : :

I::I:IRR ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : .........
CENTEE E.128808 GHz SPAM 26,80 MHz
FL #IF BW 1.8 MH=z #nvVGE BM 28 kH=z SWPF Z2ZB.8 msec

ATTEM ZB8dE aMER 4. BEdE
FL 13Z. @dEm 1ad B~ BH=z
405
=
=
CEMTER 5. ZEBHUEGH= SPAM Z8. BEMH=
¥FEEBEM 1. @rMMH= ¥LUEBL ZWkH=z SHFE 58, Bms

T49605.xls CE 802.11a Radio 17-Dec-02 Page 35 of 71



ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z&@dB AMER 2. 283dB
FRL 1Z. @8dEBEm 18d B~ FH=
=
R
CEMTER 5. 3Z08EAGH= SPAM Z6B. BEMH=
¥REM 1. BMH= ¥LUEBWMW Z2EkH=z SWMP 5@, Bm=

T49605.xls CE 802.11a Radio 17-Dec-02 Page 36 of 71



EMC Test Data

%Elliott

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #5a: Out Of Band Spurious Emissions - Antenna Conducted Data Rate 54Mb/s

The antenna gain of the radios integral antenna is 5.6 dBi. The EIRP limit is -27dBm/MHz for all out of band signals that do not
fall in restricted bands. A limit of -32.6 dBm was, therefore, used for signals not in restricted bands and close to the intentional
band with the assumption that the antenna gain was equal to 5.6 within 100 MHz of the upper and lower band edges. For signals
removed from the band edge by more than 100MHz, radiated measurements were made (refer to run #6) if the signal amplitude

exceeded -37dBm.

Channel| Frequency (MHz) | Frequency Range [Highest Spurious Signal| ~ Graph reference #
30 - 1000 MHz Note 4 T49605/501
1t05.15 GHz -47 dBm @ 5150 T49605/502
36 5180 5.251t0 10 GHz -34.3 dBm @ 6905 T49605/503
10 GHzt0 20 GHz | -40.8 dBm @ 10350 T49605/504
20 GHzto 40 GHz | -42.2.dBm @ 36500 T49605/505
30 - 1000 MHz Note 4 T49605/506
1t05.25 GHz -53.8 dBm @ 3763 T49605/507
52 5260 5.351t0 10 GHz -32.3dB @ 7016 T49605/508
10 GHzto 20 GHz | -49.7 dBm @ 13730 T49605/509
20 GHzt0 40 GHz | -43.2dBm @ 37430 T49605/510
30 - 1000 MHz Note 4 T49605/511
1t05.25 GHz -51.7. dBm @ 5250 T49605/512
64 5320 5.351t0 10 GHz -31.0 dBm @ 5350 T49605/513
10 GHzt0 20 GHz | -49.0 dBm @ 10630 T49605/514
20 GHzto 40 GHz | -42.3 dBm @ 36900 T49605/515
Note 1. Signal is in a restricted band. Refer to run #6 for field strength measurements.
Note 2- Signal is not in restricted band. Limit is -27dBm eirp. As the signal strength is significantly lower than -27dBm no
' field strength measurements required.
. Signal is not in restricted band. Limit is -27dBm eirp. Although the signal strength is significantly lower than -27dBm
Note 3: i
field strength measurements were made (refer to run #6)
Note 4. All spurious signals in this frequency band measured during digital device radiated emissions test.
T49605.xls CE 802.11a Radio 17-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) Data Rate 54

¥ATTEM ZHBdE MER —532. EVd Em
FL 1&. 8dBm 18d B~ 5439 . BMH=z
T496805 ~ 561

START 2@ . 8rH=z STORP 1. B8880G6H=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 58, Bms
¥ATTEMN ZBdE MER —47. B8d Bm

REL 1@. 8dEm 18d B~ 5. 158GH=z

T496685 ~ ERZ

MWWWWW

START 1. 8@@GH= STOP 5. 158GH=
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 23, Bms
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
¥ATTEM ZB8dEB MR —24. 33dBm
RL 1A. AdBm 18d B E.985GH=

T49685 ~ 5B

R
STRART 5. 25@GH= STOP 168, B8BGH=
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP 25, Bms
¥ATTEMN ZBdE MER —48. 33dEBEm
FL 1&. 8dEBm 18d B~ 18, 35GH=

T49E0S ~ E@4

RW

START 18 . 80GH=z STORP Z8. B8GH=z
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHP ZB8ms
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%Elliott

EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

¥ATTEM ZB@dE
FL 1@. 8dEm

MER —42. 17dBm

lEd B 3JE. EAGH=

T4296805 ~ 5@5

b

START zZB. @lGH=

¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z

ATTEM zZ&dEB
FEL 1=2. 8dBm

STOP 48. BBGH=z

SHMP 4B8B8ms

MER —-52. 83dBm

1adEB~- T59 . 1MH=

T4968E ~ GEBHE

Mwww%wm

STRART 28 . 8rMH=z

¥REI 1. 8MH=z ¥UEWM 1. 8MH=z

STOP 1. 8888 GH=

SHMP 58, Bms

T49605.xls
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605

Contact: David Moldy

Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z@AdE MR —532. 83dBm
FL 132. @dEm 18d B~ 2. 7TE3IGH=

T42685 ~ 547

MWWWWWWW

START 1. 8@@GH= STORP 5. 258GH=
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 25, Bms
ATTEM Z@AdE MER —32. 22d BEm

FL 12. BdEm 18d B~ T.B1EGH=E

T42605 - @8

START 5. 35BGH= STORP 18. 888 GH=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 23, Bms

T49605.xls
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZH@AdE MKE —43. BEYVdBm
FL 132. @dEBEm 18d B 13, ¥3GH=

T49605 ~ 589

A A vt PR g g M

STRART 18. 8dGH= STORP ZB@. BBGH=z
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP ZBBms
ATTEM ZBdE MER —43. 17dBm

REL 1=2. 8dEm 18d B~ 37 . 43GH=

T49E685 ~ E1H

MWWM

START zZB. @lGH= STOP 48. BBGH=z
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 4B8B8ms

T49605.xls
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ZElliott EMC Test Data

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZH@AdE MKE —54 . AAd Bm
FL 1Z. GdEBEm 18d B 458 . 3MH=z

T42685 ~ 511

STRART 28 . 8rMH=z STOP 1. 8888 GH=

¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP 58, Bms
ATTEM ZBdE MER —-51.67dEBm
REL 12. 8dEm 18d B~ 5. 258GHz

T495685 ~ 512

MWMMWW

START 1. 8@@GH= STORP 5. 258GH=
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 25, Bms

T49605.xls CE 802.11a Radio 17-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number; T49605
Proj Eng: David Bare
Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

MER —-31. B8d Bm
lEd B 5. 35EGH=
T429685 ~ 513

ATTEM ZB@dE
RL 1Z. 8dEBEm

START 5. 35@GH= STOP 168, BBEGH=
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 23 Bms

MER —49. 88d Bm

1adEB~- 18. 53GH=
T49685 ~ 514

ATTEM zZ&dEB
FEL 12 8dBm

O OB NP SN FC T SR VAP AP SO

STRART 18. 8dGH= STORP ZB@. BBGH=z
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP ZBBms
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z@dB MEKRE —4Z2. 33dBm
RL 1Z2. AdBm 18d B 26, FAGH=z

T496H85 ~ 515

RW

STRART ZB8. 8dGH=z STOP 4@. BBGH=z
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP 4B8B8ms
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%Elliott

EMC Test Data

Client; Broadcom

Model: BCM94309MP

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585

T-Log Number: T49605

Proj Eng: David Bare

Class: N/A

Run #5b: Out Of Band Spurious Emissions - Antenna Conducted Data Rate 6Mb/s

Channel| Frequency (MHz) | Frequency Range [Highest Spurious Signal| ~ Graph reference #

30 - 1000 MHz Note 4 T49605/516

1105.15 GHz -47.3 dBm @ 5150 T49605/517

36 5180 5.2510 10 GHz -35.3 dBm @ 6913 T49605/518
10 GHzto 20 GHz | -46.7 dBm @ 10370 T49605/519

20 GHzt0 40 GHz | -41.8dBm @ 36970 T49605/520

30 - 1000 MHz Note 4 T49605/521

1t05.25 GHz -52.2 dBm @ 3508 T49605/522

52 5260 5.35t0 10 GHz -32.5dBm @ 7016 T49605/523
10 GHzt0 20 GHz | -48.8 dBm @ 17830 T49605/524

20 GHzt0 40 GHz | -42.7 dBm @ 36930 T49605/525

30 - 1000 MHz Note 4 T49605/526

1105.25 GHz -52.2 dBm @ 3550 T49605/527

64 5320 5.3510 10 GHz -32.0 dBm @ 5350 T49605/528
10 GHzt0 20 GHz | -45.8 dBm @ 10630 T49605/529

20 GHzt0 40 GHz | -41.8 dBm @ 36400 T49605/530

Note 1. Signal is in a restricted band. Refer to run #6 for field strength measurements.
Note 2- Signal is not in restricted band. Limit is -27dBm eirp. As the signal strength is significantly lower than -27dBm no

' field strength measurements required.

. Signal is not in restricted band. Limit is -27dBm eirp. Although the signal strength is significantly lower than -27dBm
Note 3: .

field strength measurements were made (refer to run #6)

Note 4. All spurious signals in this frequency band measured during digital device radiated emissions test.
T49605.xls CE 802.11a Radio 17-Dec-02
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz) Data Rate 6
¥ATTEMN ZB@dB MER —52. 33cdBm
FL 18. Bd BEm 18d B 445  SMHz

T49EH0E ~ E1E

WMW%MWWMW

START 2@ . 8rH=z STORP 1. B8880G6H=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 58, Bms
¥ATTEM ZHBdE MER —47% . 22d BEm
FL 18. BdEm 18d B~ 5. 15@8GH=

T429605 ~ 517

MWWW

START 1. B8BGH=z STORP 5. 158GH=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 383, Bms
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
¥ATTEM Z@AdE MER —325. 22d Bm
FL 1@. @d Bm 18d B~ E.913GH=

T429605 ~ 518

R
START 5. 258GHz STOP 1@, BPAGHz
#¥REW 1. BMHz  #UBW 1. BMHz SWP 95. Bms
#ATTEN 2BdE MKR —46. 67dBm
RL 18. @dBm 1@d B~ 18. 37GHz
T496865 ~ 519
R

MW“WWMW

START 18.0dGH= STORP Z68. BBGH=z
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP ZBBms
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%Elliott

EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

¥ATTEM zZB8dEB
FEL 18. 8dEBm

START
¥REI 1. 8MH=z

ATTEM ZBdE
FL 1=2. 8dEm

START 2@ . 8rH=z
¥REMW 1.8MH=z

28 . BaGH=

MER —41. 833dEBm
36. 9YGH=
T49E8E ~ EZ2E

1adEB~-

I S W N o s

STOP 4@. BBGH=z
¥UEWM 1. 8MH=z SHMP 4B8B8ms
MER —532. 17dEBEm
18d B~ 314 . 5MH=z

T496605 ~ 521

STORP 1. B8880G6H=
¥UEI 1. 8MH=z SHMP 58, Bms

T49605.xls
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z@AdE MR —-5Z. 17dBm
FL 132. @dEm 18d B~ 2. EE8GH=

T429685 ~ 522

MMWMWWW“J

START 1. 8@@GH= STORP 5. 258GH=
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 25, Bms
ATTEM ZBdE MER —322. S58d EBEm

FL 1=2. 8dEm 18d B~ T.HA1EGH=

T49EH0E ~ 523

START 5. 35BGH= STORP 18. 888 GH=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 23, Bms
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%Elliott

EMC Test Data

Client; Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZB8dEBE MR —42. 23dBm
RL 1Z. AdEBm 18d B 17 . B3GH=z

T49E85 ~ 524

START 18.0dGH= STORP Z68. BBGH=z
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP ZBBms
ATTEM ZBdE MER —42. BYdEBm

FL 1=2. 8dEm 18d B~ 36. 93GH=

T49EH0S ~ 525

WW’“"MW

START ZB.80GH=z STORP 48. B8GH=z
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHP 4B88ms

T49605.xls
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ZElliott EMC Test Data

Client; Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605

Proj Eng: David Bare
Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM Z@AdE MER —52. BV dBm
FL 1Z. @dBm 18d B~ TEA . FMH=

T429605 < 52E

START 2@ . 8rH=z STORP 1. B8880G6H=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 58, Bms
ATTEM zZ&dEB MER —-52. 17dEBm

FEL 12 8dBm 1AadE~ 3. 558GH=

T4968E ~ 527

MWW«W

START 1. B@@GH= STORP 5. 258GH=
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP 25, Bms
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ZElliott EMC Test Data

Client; Broadcom
Model: BCM94309MP

Job Number: J49585
T-Log Number: T49605

Proj Eng: David Bare
Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

ATTEM Z@AdE MER —32. B8dEm
FL 1Z. BdEm 18d B~ 5. 358GH=

T429605 < 528

=
START 5. 35BGH= STORP 18. 888 GH=
¥REMW 1.8MH=z ¥UEI 1. 8MH=z SHMP 23, Bms
ATTEM Z@AdE MER —45. 282d Bm
FL 1Z. 8dEm 1AdE~- 18. B3GH=
T42685 ~ 529
R

S T

STRART 18. 8dGH= STORP ZB@. BBGH=z
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP ZBBms
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZH@AdE MKE —41. 833dBm
FL 1Z. GdEBEm 18d B 3E. 4AGH=

T49605 ~ 5320

RW

STRART ZB8. 8dGH=z STOP 4@. BBGH=z
¥REI 1. 8MH=z ¥UEWM 1. 8MH=z SHMP 4B8B8ms

T49605.xls CE 802.11a Radio 17-Dec-02 Page 54 of 71



ZElliott EMC Test Data

Client; Broadcom Job Number: J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #6a: Band Edge Measurements
For signals in the restricted bands immediately above and below the 5.15 to 5.35 GHz allocated band a measurement was made
of the amplitude of the spurious emissions with respect to the intentional signals. The relative amplitude, in dBc, was then applied
to the average and peak field strength of the intentional signal made on the OATS to calculate the field strength of the
unintentional signals.

Plots Showing Out-Of-Band Emissions (Peak RBW=VBW=1MHz; Average RBW = 1MHz, VBW = 10Hz)

5.15 GHz band edge, EUT operating on the lowest channel Data Rate 6
The highest signal within 50 MHz of the 5.15 GHz band edge was -53.3 dBc (Peak) / -54.0 dBc (Average)

¥ATTEMN ZBdE aMER —532. 33dE
REL 1@. 8dEm 18d B~ —Z6. 74rMH=z
T496685 ~ EB1

CEMTER 5. 15888 GH= SPAM 24 . BarHz
¥FEEMW 1.8MH=z ¥UEI 1. 8rMH=z SHMP 58. Bms
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%Elliott

EMC Test Data

Client; Broadcom
Model: BCM94309MP

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

¥ATTEM Z8dE

FL 18. @dBm 18d B~

CENTER 5. 15@0HBBGH=
¥REMW 1. @MH=z

¥LUEMW l1BH=

aM R -54.00 dB
T4968E ~ EBZ

SPAMN 24 . BEMHz
SUPF 22. Bzec

5.35 GHz band edge EUT operating on channel 64 (highest channel): 6MBp/s
The highest signal in the 5.35 to 5.46 GHz band was -44.2 dBc (Peak) / -47.8 dBc (Average)

ATTEM zZ&dEB
FL 1Z. BdEm

CEMTER 5. 3508EGH=
#¥REI 1. 8MH=z

lAadE~

#¥UEBK 1. 8MH=

aMER —44 . 17dEB
26, B4MH=z
T49EEE - BBET

SPAM 24 BEMH=
SHP 0. Bms

T49605.xls
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
ATTEM ZE8dEB AaMER —47  B83dEB
FL 1Z. BdBEm 1@dB~ 31. A2MHz

T49EH0S ~ EBE

]
=

CEMTER 5. 3500HEGH= SPAM 24, B8rMH=z
¥REMW 1.8MH=z ¥UEM 1BH=z SHMP ZZ2.B=sec
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #6b: Radiated Spurious Emissions, 30-40000 MHz. Low Channel @ 5180 MHz
Rate = 6Mb/s, 15.3 dBm Avgpwr

dBuV/m
Bandedge LO PK 53.3dB Bandedge 53.1 Pk
Correction Avg 54.0dB 37.8 Avg
Frequency | Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz dBuVvim| v Limit Margin |Pk/QP/Avg| degrees meters
5180.000 | 102.9 v - - Pk 10 1.8
5180.000 | 87.8 v - - Avg 10 1.8
5180.000 | 106.4 h - - Pk 280 1.8
5180.000 | 91.8 h - - Avg 280 1.8
15540.000 [ 57.3 v 74.0 -16.7 Pk 0 1.0
15540.000 [ 44.6 v 54.0 -9.4 Avg 0 1.0
15540.000 [ 58.4 h 74.0 -15.6 Pk 15 1.0
15540.000 [ 45.1 h 54.0 -8.9 Avg 15 1.0
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set at
Note 1:
-27dBm/MHz.

Run #6¢: Radiated Spurious Emissions, 30-40000 MHz. Center Channel @ 5260 MHz
Rate = 6Mb/s, 15.3 dBm Avgpwr

Frequency | Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz dBuVvim| v Limit Margin |Pk/QP/Avg| degrees meters

15780.000 58.6] v 74.0 -15.4 Pk 260 1.3

15780.000 458| v 54.0 -8.2 Avg 260 1.3

15780.000 578 h 74.0 -16.2 Pk 0 1.3

15780.000 452] h 54.0 -8.8 Avg 0 1.3

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set at

Note 1 1 o7dBm/MHz.
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact: David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Run #6d: Radiated Spurious Emissions, 30-40000 MHz. High Channel @ 5320 MHz
Rate = 6Mb/s, 15.3 dBm Avgpwr

dBuV/m
Bandedge Hi PK 44.2dB Bandedge 64.8 Pk
Correction Avg 47.8dB Levels 49.9 Avg
Frequency | Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz dBuVvim| v Limit Margin |Pk/QP/Avg| degrees meters
5320.000{ 107.7] v - - Pk 240 14
5320.000 975 v - - Avg 240 14
5320.000] 109.0] h - - Pk 100 2.1
5320.000 97.7] h - - Avg 100 2.1
10640.000 60.3[ v 74.0 -13.7 Pk 10 1.0
10640.000 465 v 54.0 -71.5 Avg 10 1.0
15960.000 584 v 74.0 -15.6 Pk 35 1.0
15960.000 46.2[ v 54.0 -7.8 Avg 35 1.0
10640.000 605 h 74.0 -13.5 Pk 40 1.2
10640.000 46.71 h 54.0 -7.3 Avg 40 1.2
15960.000 59.2[ h 74.0 -14.8 Pk 300 1.0
15960.000 46.71 h 54.0 -7.3 Avg 300 1.0
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set at
Note 1:
-27dBm/MHz.
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A

Conducted Emissions

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 12/17/2002 Config. Used: 1
Test Engineer: Chris Byleckie Config Change:
Test Location: SVOATS #2 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on a table for spurious emissions testing.

When measuring the conducted emissions from the EUT'’s antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All
measurements are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 22°C
Rel. Humidity: 42%

Summary of Results

Run # Test Performed _ Limit Result Comment
1 CE, 30- ZL‘;Srii L\flcl)-:]zs - Spurious FCClzl{:;r;r 71(5(.509/ Pass > 20 dBc
2 6dB Bandwidth 15.247(a) Pass > 10 MHz BW
3 Output Power 15.247(b) Pass 17.6 dBm
4 Power Spectral Density (PSD) 15.247(d) Pass -8.1dBm

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

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

EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #1a: Out of Band (1Mb/s)
Low Middle
ATTEM 32@dB MKR &. 53 dBm ATTEM Z28dEB MER E. 27 dBm
EL 19. ¥dBm 1@d B~ 2. 48GH= RL 19. FdEBEm 18d B~ 2. 4B8GH=z
e U P LT w
LTI L e il i el MM%WW , R
START 32@MH=z STOP Z25. BBGH=z START 2@MH=z STOP Z5. BAGH=
#REMW 1. 8MHz #UEBMW 1. @8MHz SWF S@@ms #¥REW 1.B8MH=z #UBMW 1. BMH=z SWP S@@ms
High
ATTEM ZB8dEBE MKR &.B3dEm
EL 19. ¥dBm 18d B~ 2. 44GH=

START 2@MH=z STOP 25. BAGH=z
#¥REW 1. B@MHz #UEBW 1. BMHz SWF S8@m=

T49605.xls
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #1b: Out of Band (11Mb/s)
Low Middle
ATTEN 38dE MKR 9.87dBm ATTEN 2@dE MKR &. 87dBEm
RL 19. 7dBm 18d B~ 2. 3BGHz RL 19.7dBEm 18d B~ 2. 4BGHz
T R T Ve st Pl i PP s s il
START 3@MH=z STOP 25. BAGH=z E START 3@MHz STOP 25. 88GH=z E
#REW 1. BMHz #¥UBW 1. @MHz SWP SEfms #¥REW 1. @MHz ¥UBW 1. @MHz SWP S@ams

High
ATTEM 32E4dEB MKR 7. 8FdBm
RL 19. 7dBm 1Ad B~ 2. 44GH=
o
| m A e e T

START Z8MHz
*REW 1.8MH=z

STOFP Z5. BBGHz

#UEBW 1.B8MH=

SWP EBBms

T49605.xls
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%Elliott

EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #2a: Signal Bandwidth (1Mb/s)

CENTER 2. 41Z288GH=z
#¥REW 18B8kHz #¥UBW 18B8kHz

SPAMN Z8. BEMHz
SHF 58. Bms

ATTEN 3@dE aMKR —1.17dB
RL 13.7dBm 1Bd B~ 1@. 3EMH=
ok o m=t
A/ i \
N 1
»’"\\ \VN

CEMTER Z.4B828E0GH=z
#¥RBW 188kH=z #UBW 18@kH=z

SPAN Z28. BaMHz
SWP 5E@. Bms

Resolution . .

Channel | Frequency (MHz) Bandwidth 6dB Signal Bandwidth | Graph reference #
Low 2412 100 kHz 10.37 MHz See plots below
Mid 2437 100 kHz 10.33 MHz See plots below
High 2462 100 kHz 10.30 MHz See plots below

PITEN 3R leans EnteeE RLUUS 7dbn  ioan, o somie

LA | ot Ahhatrr S Ny foh_fot R iehat o
A4 v \ Al V A Ay
r(y' W LY Pl ¥ ‘1\
o e Mv/ \Lm

CEMTER 2. 4377EGH=
¥RBW 188kH=z

SPAM Z@. BEMHz

#¥UBW 18B8kHz SWP 58, Bms
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #2b: Signal Bandwidth (11Mb/s)

Channel | Frequency (MHz) E:gmﬁﬂ 6dB Signal Bandwidth | Graph reference #

Low 2412 100 kHz 10.47 See plots below

Mid 2437 100 kHz 11.73 See plots below

High 2462 100 kHz 11.63 See plots below
ATTEN 3@dB aMKR Z.34dB ATTEN 38d3 aMKR . 33dB
RL 19. 7dEm 1@d B 18. 47MHz RL 13 7dBm 18dB~ 11.73MHz

L g e s L ST
T re
i Tk J’ N
7 %, [/ N

~/ s i Ya

CEMTER Z.41253GH=z
¥REW 1868kH=z ¥UEBL 188kH=z

ATTEN Z2@AdB
RL 19. 7dBm

Ak

18dEBr 11.

SPAM Z68. BEMH=z

E
SWP E@. Bms -

*¥REW 1B88kHz

R -.E7dEB
E2MH=

el

7Y

N

CEMTER Z.4B828E0GH=z
#¥RBW 188kH=z #UBW 18@kH=z

SPAN 28, BEMH=z

E
SWP 58 Bms -

CEMTER Z.4278BGH=z

SPFANM ZB@. BarMHz

E
SWF 58. 8Bms -

¥UBW 1B8kH=z
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ZElliott EMC Test Data

Client: Broadcom Job Number; J49585

Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: N/A
Run #3a: Output Power 1Mb/s

Channel| Frequency (MHz) Output Power Graph reference #
Low 2412 17.3 None
Mid 2437 17.0 None
High 2462 16.4 None

Run #3b: Output Power 11Mb/s

Channel | Frequency (MHz) Output Power Graph reference #
Low 2412 17.6 None
Mid 2437 17.3 None
High 2462 16.8 None

Note 1:  |Measured using peak power meter
Note 2:  |Meaximun ERP is 17.6+1.45 = 19.05 dBm.

T49605.xls CE 802.11b Radio 17-Dec-02 Page 65 of 71



%Elliott

EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #4a: Power Spectral Density 1 Mb/s

P.S.D. dBm (averaged
Channel| Frequency (MHz) | Res BW |over 1 second in a 3kHz| Graph reference #
bandwidth)
Low 2412 3.0 kHZ -8.97 see plots below
Mid 2437 3.0 kHZ -9.63 see plots below
High 2462 3.0 kHZ -9.30 see plots below
ATTEM Z@AdE MKR —8.97dBEm
RL 15. 7dBm 18d B Z. 415@237GHz ATTEN 3@dB MKR _—-9.E3dBm
FL 19. 7dBEm 18dB~ 2. 435BEE8GH=
Ml d s A 'gm-wvma.-«‘- L
R AT o ey

CEMTER 2. 4158267 GH=z
#¥REW 3. @kH=z #¥UBW 3. HAkH=z

ATTEN Z28dB

RL 19. 7dBm 18d B~

SPAM 288 . BkHz  E
#¥SWP 18P=zec -

MR —-9.28dEBm
Z.4584262GHz

CENTER Z2.4585267GHz
¥REW 2. BkH=z ¥UBMW 3. 8kHz

SPAMN 208, BkHz  E
¥SWF 1PP=zec -

CEMTER 2. 4358183GHz
#REW 2. BkHz

SPAM 308 BkHz

¥UEW 2. BkHz ¥SWP lB8Ecec
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210

Job Number: J49585
T-Log Number: T49605
Proj Eng: David Bare

Class: N/A

Run #4b: Power Spectral Density 11 Mb/s

P.S.D. (averaged over 1
Channel | Frequency (MHz) | Res BW second in a 3kHz Graph reference #
bandwidth)
Low 2412 3.0 kHZ -8.13 see plots below
Mid 2437 3.0 kHZ -9.47 see plots below
High 2462 3.0 kHZ -10.3 see plots below
PR ~SPOTO Copom-it RLUSS Pdin  seans  '4saccdscn:
B e e Qe oy et I A W, Py T T T D e S g e

CEMTER 2.41E5EB382GH=

SPAM 2868 . 8kHz
#¥REW 2. BkH=z #¥UBW 2. BkH=z -

#SWP 1B8B8sec

ATTEM 2EdB
RL 19. 7dBm

MKR —-18. 28dBm

18d B~ 2. 4588932GH=

CEMTER 2.4590317VGHz

SPAM 208 . AkHz
¥REW 3. BkH=z #¥UBW 2. BkH=z -

¥SWP 18P=eac

CEMTER 2. 43284450GH=z
#¥REW 3. @AkH=z

SPAM 2EE . BkHz E

#UEBW 3. BkHz #SWP 18B=zeac
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ZElliott EMC Test Data

Client: Broadcom Job Number; J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: -

Conducted Emissions - Power Ports

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 12/16/2002 Config. Used: 1
Test Engineer: Rod Wong Config Change: None
Test Location: CCA #1 EUT Voltage: Refer to individual run

General Test Configuration

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

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 46%

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power 230V/50Hz FCCB Pass See individual runs
2 CE, AC Power 120V/60Hz FCCB Pass See individual runs

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

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ZElliott EMC Test Data

Client: Broadcom Job Number; J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare

Contact; David Moldy

Spec: FCC Part 15 B, C & E, RSS-210 Class: -
Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz
Frequency| Level AC EN55022 B Detector |Comments

MHz dBuV | Line Limit Margin | QP/Ave

0.591] 46.7 |[Linel| 56.0 9.3 QP

0.211] 40.4 |[Neutral| 53.2 -12.8 AV

0.586| 42.9 |Neutral| 56.0 -13.1 QP

0.591] 321 |[Linel| 46.0 -13.9 AV

0.165| 49.3 |[Linel| 652 -15.9 QP

0.586/ 30.0 [Neutral| 46.0 -16.0 AV

0.211] 459 |Neutral| 63.2 -17.3 QP

0240 411 |[Linel| 621 -21.0 QP

0.640 30.3 |Linel| 56.0 -25.7 QP

0.820] 264 |[Linel| 56.0 -29.6 QP

5779 30.1 ([Neutral| 60.0 -29.9 QP

0.790] 25.2 [Neutral| 56.0 -30.8 QP
0.640 14.0 |Linel| 46.0 -32.0 AV
5.779] 175 [Neutral] 50.0 -32.5 AV
0.165( 22.6 |Linel| 55.2 -32.6 AV
0240 193 |[Linel| 521 -32.8 AV
0.820 12.3 |Linel| 46.0 -33.7 AV
0.790] 11.4 [Neutral| 46.0 -34.6 AV

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz

Frequency| Level AC EN55022 B Detector |Comments
MHz dBuV | Line Limit Margin | QP/Ave
0.242] 46.1 |Neutral| 62.1 -16.0 QP
0.534] 39.3 [Neutral| 56.0 -16.7 QP
0.614| 38.6 |Linel 56.0 -17.4 QP
23.119| 42.3 [Neutral] 60.0 -17.7 QP
23.554] 419 |Linel 60.0 -18.1 QP
0.247] 31.8 |Linel 51.9 -20.1 AV
23.119] 285 |[Neutral| 50.0 -21.5 AV
23.554( 27.6 |Linel 50.0 -22.4 AV

0.242| 28.6 |Neutral| 52.1 -23.5 AV
0.534] 19.3 [Neutral| 46.0 -26.7 AV
0.614| 189 |Linel 46.0 -27.1 AV
0.247] 9.0 Line 1 61.9 -52.9 QP
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ZElliott EMC Test Data

Client: Broadcom Job Number: J49585
Model: BCM94309MP T-Log Number: T49605
Proj Eng: David Bare
Contact; David Moldy
Spec: FCC Part 15 B, C & E, RSS-210 Class: -

Radiated Emissions

Test Specifics

Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 12/16/2002 Config. Used: 1
Test Engineer: Rod Wong Config Change: None
Test Location: SVOATS #4 EUT Voltage: 120V/60Hz

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

On the OATS, the measurement antenna was located 10 meters from the EUT for the measurement range 30 - 1000 MHz
and 3m from the EUT for the frequency range 1 - 10 GHz.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 15.6°C
Rel. Humidity: 59%

Summary of Results

Run # Test Performed Limit Result Margin
1 RE, Preliminary Scan 30 - FCCB Eval Refer to individual runs
1000 MHz
2 RE, 30 - 1000MHz - Maximized FCCB Pass |-1.7dB @ 138.100MHz
Emissions

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

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

Run #1: Preliminary Radiated Emissions, 30-1000 MHz
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EMC Test Data

Client: Broadcom
Model: BCM94309MP

Contact; David Moldy

T-

Job Number: J49585
Log Number: T49605
Proj Eng: David Bare

Spec: FCC Part 15 B, C & E, RSS-210 Class: -

Frequency| Level Pol FCCB Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

138.100| 39.7 \ 43.5 -3.8 QP 231 1.0

153.300 36.1 H 43.5 -1.4 QP 0 1.9

167.980| 29.9 \ 43.5 -13.6 QP 293 15

239.996| 30.4 v 46.0 -15.6 QP 98 1.9

63.984| 24.3 v 40.0 -15.7 QP 142 2.4

138.100f 25.4 H 43.5 -18.1 QP 89 2.2

455.980| 26.6 H 46.0 -19.4 QP 327 2.0

164.843| 24.0 H 43.5 -19.5 QP 98 2.9

360.000f 23.8 H 46.0 -22.2 QP 0 2.5

263.996| 23.7 v 46.0 -22.3 QP 230 1.2
Run #2: Maximized Readings From Run #1
Frequency| Level Pol FCCB Detector | Azimuth Height |Comments

MHz | dBuV/m| vih Limit Margin |Pk/QP/Avg| degrees meters

138.100f 41.8 V 435 -1.7 QP 231 1.0

153.300f 37.0 H 43.5 -6.5 QP 0 1.9

63.984] 26.5 \ 40.0 -13.5 QP 142 2.4

167.980 29.9 v 43.5 -13.6 QP 293 15

138.100( 28.7 H 43.5 -14.8 QP 89 2.2

239.996| 30.4 v 46.0 -15.6 QP 98 1.9
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EXHIBIT 4: Proposed FCC ID Label & Label Location

Uploaded as a separate attachment
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EXHIBIT 5: Detailed Photographs

Uploaded as a separate attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

EXHIBIT 6: OEM Manual

Uploaded as a separate attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

EXHIBIT 7: Block Diagram

Uploaded as a separate attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: November 20, 2002

EXHIBIT 8: Schematic Diagrams

Uploaded as a separate attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EXHIBIT 9: Theory of Operation

Uploaded as a separate attachment
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EXHIBIT 11: RF Exposure Information
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